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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHHM Ha yYpOBHE cpeAHero oOiero oOpa3oBaHusi pa3paboTaHa
Ha ocHoBe DenepanmpHOro 3akona ot 29.12.2012 Ne 273-®3 «0O06 obpa3oBanuu
B Poccwmiickoit ®enepanmm», TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS (enepasbHON
oOpa3oBaTenbHONl  mporpamMmbl  cpefaHero obmiero  o6pazoBanusa(POIl  COO),
npeacTaBieHHbIX B dDenepasbHOM TOCYJapCTBEHHOM 00pa3oBaTENIbHOM CTaHAapTe
COO, c yuérom Konmenuuu mpenogaBaHus y4eOHOTO TmpeaMeTa <« XHUMHD)
B 00pa3oBarenbHbIX opranu3anusax Poccuiickoii @enepannu, peaqu3yoluX OCHOBHbBIE
oOpa3oBaTeibHbIE MPOTPaMMbl, M OCHOBHBIX MOJOXeHU «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit denepanun Ha nepuon g0 2025 roma» (Pacmopspxkenue
[TpaButensctBa PO o1 29.05. 2015 No 996 - p.).

XuMUsl Ha YPOBHE YIIIyOJIEHHOTO M3Y4YEHMsI 3aHHMAaeT Ba)KHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4YHOro oOpa3zoBanus ydamuxcs 10—11 kmacco. M3yuenue npeamera,
peanu3yemMoe B yCIOBHIX AU depeHInpoBaHHOr0, MPOPUIBLHOI0 00yUeHHUs, TPU3BAHO
o0ecreynTh 0011e00pa30BaTEeIbHYI0 U OOIIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHKOB
IIKOJIbI, HEOOXOAUMYIO JIJISl aJanTalMd X K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU
B COLIMYME, a TAKXKe JJIs IPOJOJKEHHS 00yUEeHHsI B OPraHU3alUsIX Ipo(heCcCHOHATBHOTO
00pa3oBaHusl, B KOTOPBIX XUMHUS SIBJISIETCS OJJHOM U3 TPUOPUTETHBIX JUCLIUILINH.

B nporpamme 1o XuMuM HazHaA4YeHHE MpeaMeTa «XUMHUS» MOJIy4aeT MOAPOOHYIO
WHTEPIIPETALNIO0 B COOTBETCTBUM C OCHOBomosararonmmu nojoxenusamu @rroc COO
0 B3aMMOOOYCIIOBJIIEHHOCTH 1I€JIeH, COIEPKaHUs, pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUI
K YPOBHIO ITOATOTOBKHM BBITYCKHHUKOB. CBHIETENBCTBOM TOMY SIBIISIFOTCS CJIEIYIOLIME
BBITNIOJIHSEMbIE TPOTPAMMON 10 XUMHUH (PYHKIUU:

— MHQOPMALMOHHO-METOMYECKasd,  peaiau3auus  KOTOpoll  oOecreyuBaer
MOJIyYeHUE MPEICTAaBIEHUS O UENsIX, COAEpX,aHuU, OOILIeH CcTparerun OOy4eHus,
BOCIIMTAHUS U Pa3BUTUS OOYyYAIOIIMUXCS CPEACTBAMHU IpeaMeTa, U3y4yaeMoro B paMKax
KOHKPETHOTO TIpOoduis;

— OpraHU3alMOHHO-IUIAHUPYIOIIAsd, KOTOpas IpeayCMaTpuBaeT OIpEIeSICHUE:
MPUHIIUIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEIbHOCTH U3yUYEeHHs Y4€OHOr0o MaTepuaia,
KOJIMYECTBEHHBIX M KAUYECTBEHHBIX €r0 XapaKTEPHUCTHK; MOAXOAOB K (HOPMUPOBAHHIO
COJICPKATEJIbHOW OCHOBBI KOHTPOJISI M OIICHKH OOpa30BaTENIbHBIX JIOCTHXKECHUM
oOyJaroluxcs B paMKaxX MTOTOBOIl arTecTaliud B (pOpME €IUHOTO T'OCYIapCTBEHHOTO
HK3aMEHa M0 XUMUHU.



[Iporpamma asist yriyOaE€HHOTO U3yUYEHUSI XUMUU:

— YCTaHABIMBACT WHBAPUAHTHOE TMPEIMETHOE COJIEpKaHue, o00s3aTelbHOe
JUTST M3YYCHHSI B paMKax OTIEIBHBIX Ipoduiield, mpeaycMaTpuBaeT paclpeeicHue H
CTPYKTYPUPOBAHHME €ro IO KJaccaM, OCHOBHBIM COJIEPKATEIbHBIM JIMHUAM/pa3jiesiaM
Kypca;

— JaéT mpUMEpHOE paclpeliesieHde Y4eOHOro BpEeMEHH, PEKOMEHyeMOro
JUTSL U3YYEHHUSI OTJEIBHBIX TEM;

— MpejyiaraeT MpUMEPHYIO0 MOCIE0BaTEIbHOCTh M3YUYEHUsT yueOHOTO MaTepuasa
C Y4ETOM JIOTUKH MOCTPOCHHUSI Kypca, BHYTPUIIPEIMETHBIX U MEXKIPEIMETHBIX CBA3EH;

— JaéT METOJUYECKYI0 MHTEpIIpEeTalMio IHelied W 3aJad  U3y4YeHHUs NperMeTa
Ha Yri1yOJIEHHOM YpOBHE C y4€TOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHETO
oO1iero oOpa3oBaHUsl, COJIEPKATEILHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3yJbTaTOB
OCBOCHHUS OCHOBHOHM 00pa30BaTEIbHOM MpOrpaMMbl CPEIHETOo oO0mIero oOpa3oBaHUS
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TAKKE C Y4ETOM OCHOBHBIX BUJOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUNM OO0YyYalomerocss IO OCBOCHHUIO COJACpIKaHUS
npeaMera.

I[To BceM Ha3BaHHBIM IMO3WIHSAM B TMpOTpaMMe IO XUMHU TPEIyCMOTpPEHA
MPEEMCTBEHHOCTh C O0OyYEHHUEM XUMHUM Ha YPOBHE OCHOBHOIrO OOIlET0 0O0pa3oBaHMS.
3a npezeiaMu yCTAaHOBJICHHOM MPOrpaMMOM MO XUMHUH 0053aTeNbHOM (MHBapUAHTHOM)
COCTaBJISIIOIICH cojepKaHusi y4eOHOro mnpeamera «XuMHUs» OCTaETCS BO3MOXKHOCTh
BbIOOpAa €ro BapuMaTUBHOM  COCTABJISIONIEH, KOTOpas JOJDKHA — ONpPEAesAThCs
B COOTBETCTBHUH C HAMPABIICHUEM KOHKPETHOTO MPOQHUIS O0yUCHHUS.

B coorBerctBMM ¢ KOHHenTyalbHbiMM  mnojoxeHusimu ~DI'OC  COO
O Ha3HAYEeHUHM TMPEIMETOB 0a30BOr0 H yriyOJaE€HHOrO YpOBHEH B CHCTEME
mudpepeHIupoBaHHOTO O0yUYEHHsI Ha YPOBHE CPEIHEro OO0IIero o0pa3oBaHUs XUMHUS
Ha YpOBHE YIUNIyOJIEHHOTO HW3Y4YEHUsI HAMPABJICH Ha peaIu3aluio MPEeeMCTBEHHOCTH
C TOCJICAYIONMUM ITarloM TOJYYCHHUSI XUMHUYECKOTO0 0Opa30BaHMS B paMKaxX WM3y4YCHUS
CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX M XMMHYECKUX MJUCIUIUIMH B By3ax U
OpraHu3alusIX CpeAHero mpodeccuoHanbHOr0 00pa3oBaHus. B 7Toil CBA3M M3ydeHUE
npeaMeTa « XUMHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PACIIUPEHUE U YTITyOJieHne
TEOPETUUECKOW W  TPAKTUYECKOW  TMOATOTOBKH  OOYYAlOIIWXCS,  BBIOpABIIUX
onpenenéHHbpld npoduib 00ydeHUsl, B TOM YHCIE€ C TMEPCHEKTUBOM MOCIEIYIOIEro
MOJIYYCHUSI XUMHUYECKOTO 00pa3oBaHWA B OpraHu3anusiax MNpodhecCHOHATBHOTO
obOpazoBanus. Hapsimy ¢ stum, B cBere TpeboBanmii ®I'OC COO k mnmaHupyeMbIM
pe3ysibTatam OocBoeHUs (enepaibHON 00pa30BaTEIbHON MTPOTPaMMbl CPEIHET0 OOIIETO
o0pa3oBaHUs U3yUYCHHUE MpeIMeTa « XUMUS» OPUCHTHUPOBAHO TAKKE Ha pEIlICHHUE 3a7ad
BOCIIUTAHUS W COIMAJIBHOTO Pa3BUTUS OOYyYaromuxcsi, Ha (opMUpOBaHHE Yy HUX
OOIIEUHTEIUICKTYadbHbIX YMEHHUM, YMEHHHA palMOHAIU3alMA Yy4eOHOTO Tpylda u
0000MIEHHBIX  CHOCOOOB  JICATENBHOCTH,  MMEIOIIMX  MEXKIUCIUIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.



CocTraBnsOmuMHA  TpeaMeTa «XUMHUS» Ha YPOBHE YIIIYOJIEHHOTO W3yYEHUS
SBIIAIOTCS YTTyOn€HHBIE Kypchl — « Oprannueckas XuMus» 1 «O011as 1 HeopraHudeckast
xumus». [lpu omnpeaeneHnud NOAXOAOB K OTOOPY U CTPYKTYpHOW OpraHU3aluu
CoJlep KaHMUsl ATUX KypCOB B MporpamMMe MO XMMHUHU 32 OCHOBY IMPHUHSATHI MOJIOKECHUS
dI'OC COO o paznuuusix 6a30BOro 1 yriay0aéHHOT0 YPOBHEH U3YUEHUS IIPEIMETA.

OcHoBY conepkanusi KypcoB «Opranudeckasi xuMus» 1 «OO011as 1 HeopraHudeckast
XUMUS» COCTABJISIET COBOKYNMHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCSIIMXCA
K 0a30BOMY YPOBHIO U3yU€HHUS MIPEAMETa. DTa CUCTEMA 3HAHU TIOJIy4aeT ONpeIeIEHHOE
TEOPETUYECKOE TOTIOJTHEHHE, MTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIIECTBEHHO OOJIBIIHIA
00BEM (akToioruyeckoro wmarepuana. Tak, Ha yriayOJIEHHOM YpOBHE HW3y4YEHUS
npeaMeTa obecredeHa BO3MOXKHOCTb 3HAUMUTENBHOTO YBEIMYEHHS OO0BbEMa 3HAHMM
O XMMHUYECKUX DJIEMEHTAaX M CBOMCTBAaX WX COEJUHEHUW HA OCHOBE DACIHIMPEHUS U
yrayOneHus  TNPEeACTaBICHUM O  CTPOCHUM  BEHIECTBA,  XMMHUYECKOM  CBS3U
U 3aKOHOMEPHOCTSX TPOTEKaHUSl PEaKIMii, pacCcMaTpUBAEMbIX C TOYKH 3pPECHHUS
XUMUYECKON KHUHETHUKM M TEPMOJIMHAMUKHU. M3yueHue NepuoauvecKoro 3akoHa U
[lepuonuueckoit cUCTEMbl XHMUYECKHX DJIEMEHTOB O0a3upyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSIX O CTPOCHUM aToma. XHUMHUYECKas CBS3b
OOBSICHAETCSI C TOYKH 3PEHUS SHEPreTHMUECKUX HM3MEHEHUU mpu e€ o0pa3oBaHUU U
pa3pylIeHUH, a TaK)KEe C TOYKU 3PEHUSI MEXaHU3MOB €€ oOpa3oBaHus. M3ydueHue Tumnon
peakuuii AomnoiHseTcss (HOPMUPOBAHMEM TIPEJICTABICHUNA OO0 AIEKTPOXUMUUYECKUX
MPOIIECCaX M BJIEKTPOJIU3€E PACIIaBOB U PACTBOPOB BEIIECTB. B Kypce opraHuyeckoit
XUMUH MPU PACCMOTPEHUH PEAKIIMOHHOM CITIOCOOHOCTH COEUHEHUN yiensieTcss ocoboe
BHUMaHHE BOIMpocaM 00 3JIEKTPOHHBIX 3¢ (deKxTaXx, O B3aMMHOM BIUSHUU aTOMOB
B MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Ocoboe 3HaueHne UMeeT TO, YTO Ha COJEpPKAHUE KYpCOB XUMHUU YriayOIEHHOTO
YPOBHSI M3Y4YEHUs JJIsi KJIAcCOB ompeneia¢HHoro mpoduis (TJaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapaKTep AOMOJTHEHUN K OOIICH cCUCTeMe ITPEAMETHBIX 3HAHUN ) OKa3bIBAIOT
BIIUSIHUE CMEXKHBIE TIpenMeThl. Tak, HanmpuMep, B COJAEPKaHUH MpeaIMeTa sl KJIacCoB
XUMUKO-(HU3NIeCcKOro podusis 0oJbioe 3HaYeHHE OyayT UMETh 3JIE€MEHThl Y4eOHOTO
MaTtepuaa o oomei xumuu. [lpu u3yuenun npeamera B JaHHOM CIIydae akIeHT OyeT
cliellaH Ha OOIIHOCTh METOJIOB MO3HAHMS, OOIIMHOCTh 3aKOHOB W TEOPUN B XUMHUH U
B (U3HUKE: aTOMHO-MOJICKYJISIpHAsi TEOpHUsl (MOJIEKYJsIpHasi Teopus B (U3HKE), 3aKOHBI
COXpaHEHUSI MAcChl U DPHEPTUH, 3aKOHBI TEPMOJUHAMUKH, DJICKTPOIIH3a, IPEACTABICHUS
O CTPOEHUH BEMIECTB U JPYTOE.

B To e Bpemsi B colepkaHUU MpeaMeTa IS KIACCOB XMMHUKO-OMOJIOTUYECKOTO
npoduist OoNbIINN yACTbHBIN Bec Oy/IeT UMETh OpraHuyeckas xumus. B aTom ciayuae
MPEIOCTABIISCTCS BOBMOXKHOCTH ISl 00Jiee 00CTOATETLHOTO PACCMOTPEHHS XUMUUECKON
OpraHW3allid KJIETKHM KaK OWOJOTUYECKOW CHCTEMBI, B COCTaB KOTOPOH BXOJSIT,
K TpUMEpy, TaKhe CTPYKTYpHbIE KOMIIOHEHTHI, KaK JUMUIbI, OEJIKU, YIJIEBOIBI,
HYKJIEMHOBBIE KHUCIOTHI W JApyrue. [Ilpm SToM 3HaHUS O cOCTaBeé W CBOWCTBax
MPEACTaBUTENIC OCHOBHBIX KJIACCOB OPTaHMYECKUX BEIIECTB CIIY)KaT OCHOBOM
JUTSI U3yYEHUSI CYIITHOCTH MPOIIECCOB (POTOCUHTE3A, TbIXaHUS, TUIIEBAPEHUSI.



B nmane ¢dopmupoBaHHMs ~OCHOB HAy4HOIO MHPOBO33PEHUS, OCBOEHUS
OOIIEHAyYHBIX METOJIOB TIO3HAHUS W OIbBITA MPAKTHYECKOTO MPUMEHEHUS HAYYHBIX
3HAHUM uW3y4yeHue mnpenMera «XUMHUS» Ha  yrIyOJEHHOM YpOBHE OCHOBAaHO
HAa MEXIPEAMETHBIX CBSI3IX C Y4YEOHBIMU MpeaMETaMH, BXOASIIMMH B COCTaB
npeaMeTHeIx  obmacteit  «EcTecTBeHHO-HayuyHbBIEe mpeAMeTh», «MaTtematnka U
uHdopmaTrka» 1 «Pycckuil sI3bIK U IUTEpATYPAY.

[Tpu n3ydyeHnn yueOHOTO mpeaMeTa « XuMus» Ha yriiyOJaéHHOM YPOBHE TakKe, KaKk
Ha YPOBHE OCHOBHOTO M CpeJlHero o0Imiero oopasoBanus (Ha 6a30BOM ypOBHE), 3a1aueit
MEPBOCTENICHHOW 3HAYUMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB HAyKHM XHUMHUU Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUECKOW JCSATEIHHOCTH 4YEJIOBEKA H
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. Penienue 3Toi 3ajauu Ha yriryOJIEHHOM
YPOBHE U3YUYEHHUS MPEIMETA NPEANOIAracT pean3alnio TAKUX LEJIeH, Kak:

— (opMupoBaHue TpeACTaBICHUN: O  MaTepualbHOM  €IMHCTBE  MHpA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJICHUU IIPUPOIBI, O MECTE XMMHH B CUCTEME
€CTECTBEHHBIX HayK W €€ BeAyllled poiau B OOECIEUEHUM YCTOWYHMBOTO DPa3BUTHUS
YEJIOBEYECTBA: B PEIICHUU MPOOJEM SKOJOTMYECKOM, HPHEPreTUYECKOM W IMHUILEBOU
0e30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, CO3JaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
UCTOYHUKOB DJHEPruu, B OOECMEYECHUU PAIMOHAIBLHOTO MPUPOJIONOIH30BAHMUS,
B (H)OPMUPOBAHUM MUPOBO33PEHHUS U OOLIEH KYJIbTYPhl YEIOBEKA, a TAKIKE SKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO M IPUPOHOM Cpelie;

— OCBOCHHME CHCTEMbl 3HAHWU, JIKAIIMX B OCHOBE XMMHUYECKOW COCTABIISIIOLICH
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MUpPA: PyHIaMEHTAIbHBIX MOHSATHUM, 3aKOHOB U TCOPUI
XUMHH, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUHU BEIIECTBA HA PAa3HBIX YPOBHIX —
aTOMHOM, HMOHHO-MOJIEKYJISIDHOM, HAJMOJICKYJISIPHOM, O TEPMOJUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUSI XUMHUYECKUX PEAKIMUH, O XMMHUUYECKOM
PaBHOBECHH, pPacTBOpax M JUCIEPCHBIX CHCTeMax, 00 OOIIMX HAyYHBIX MPUHIIMIIAX
XAMHUYECKOT O ITPOU3BOICTBA;

— ¢opMupoBaHrEe y 00YUYaIOIIUXCS OCO3HAHHOIO MOHWMAHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHUMHUYECKMX 3HAHUU JUIsi OOBACHEHMs KIIOUEBBIX HACH U Mpoliem
COBPEMEHHOW XUMHUH, JJIsi OOBSICHEHUS W TPOTHO3UPOBAHUS SBJICHUN, HMEIOIINX
€CTEeCTBEHHO-HAYUHYIO PUPOAY; FPAMOTHOTO PEIICHUS TPOOJIeM, CBSI3aHHBIX C XUMHUEH,
MPOTHO3UPOBAHUS, aHAIM3a M OLEHKU C TO3UIMK HKOJOTUUECKON Oe30MacHOCTH
MOCJICACTBUM OBITOBOM W IIPOM3BOJICTBEHHON JIEATECIBHOCTH 4YEJIOBEKA, CBSI3aHHOM
C XUMHUYECKHUM MPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOI BEIIECTB;

— yriyOJieHue MPEACTaBICHUNH O HAy4YHBIX METOAaX IO3HAHMS, HEOOXOJMMBIX
I TIpUOOpETeHHs YMEHUW OpUEHTHUPOBATHCSI B MHPE BEIHIECTB U OOBSICHEHUS
XMMHWYECKUX SIBJICHUN, UMEIOIMX MECTO B MPUPOJIE, B MPAKTUYECKOWU NEATEIBHOCTH U
ITOBCEJHEBHOM KU3HU.

B nane peanmzanuy mepBoOYEpeIHBIX BOCIUTATEILHBIX M PA3BUBAIONTNX (YHKIIAN
IIEJIOCTHON CHUCTEMBI CPETHETO O0IIero 00pa30BaHus MPY U3YUCHHUH TTPEAMETA « XUMUS)



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

— BOCIUTaHHWE YOCKIEHHOCTH B TIO3HABACMOCTH SIBICHUHN NPUPOIBI, YBAKCHUS
K TIPOIECCY TBOPYECTBA B  OOJIACTH TEOPETHYCCKUX W TPUKIATHBIX HCCIICIOBAHUMN
B XUMUH, (POPMUPOBAHNE MUPOBO33PCHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKH;

— pa3BUTHE MOTHBAIMH K OOYYECHHUIO U MO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO
¥ CAMOBOCITUTaHHIO Ha OCHOBE YCBOCHHUS OOIIEUETIOBEUESCKHUX IICHHOCTEH;

— pa3BUTHE TIO3HABATEIHHBIX HWHTEPECOB, WHTEIUICKTyaJlbHBIX M TBOPYECKHX
CIOCOOHOCTEW oOyuaromuxcsi, (OpPMHPOBAHHWE Yy HHUX CO3HATEIHHOTO OTHOIICHUS
K C€aMOOOpa30BaHHIO W HEMPEPHIBHOMY OOpa30BaHHMIO KaK YCIOBHIO YCICIIHOM
npoeCCUOHAIBHOW U OOIIECTBEHHOU JEATEIbHOCTH, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

— (opmupoBaHNEe YMEHUI M HABBIKOB Pa3yMHOTO TIPUPOIOTIOIH30BAHMS, PA3BUTHE
DKOJIOTHYECKON  KyJIbTyphl, = NPUOOPETCHHE  OMbITa  OOIIECTBEHHO-IIOJIC3HOMN
DKOJIOTHYECKOHN eI TCILHOCTH.

OO1ree ynciIo 9acoB, pEKOMEHIOBAHHBIX ISl U3YYCHHUS XMMHUU Ha YTITyOJIECHHOM
ypoBre, — 204 gacos: B 10 knacce — 102 yaca (3 yaca B Hepenio), B 11 kimacce — 102 waca
(3 yaca B HeneliO).



COJEPXAHHUE OBYUYEHUS'

10 KJIIACC

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHUU

[IpeameT M 3HAaYE€HHWE OPraHUYECKOW XUMHUHU, MPEACTABICHHE O MHOrooOpasuu
OPraHUYECKUX COCIUHECHUMU.

DNEeKTPOHHOE CTPOCHHE aToMa yTiepojia: OCHOBHOE U BO3OYXIAEHHOE COCTOSTHUSI.
BajieHTHbIE BO3MOKHOCTH aTroMa yrjepoja. XHUMHYECKas CBA3b B OPraHUYECKHUX
COCIMHEHUAX. TuMbl THOPUAM3ALMM aTOMHBIX opOuTaned yriepoga. MexaHU3MBI
oOpa3oBaHUs KOBAJICHTHOW CBs3U (OOMEHHBIA U JOHOPHO-aKIENTOPHBIN). Turbl
MEPEKPBIBAaHUSI aTOMHBIX OpOWTaNICH, G- U T-CBsi3W. OnuHapHAas, ABOWHAS W TpOHAs
cBs3b. CocoOBbl paspbiBa CBsI3€d B MOJIEKYJIaX OpraHUYecKux BemiecTB. [loHsTue
0 CBOOOJIHOM pajvKaiie, Hykiieoduse u dJeKTpoduIe.

Teopust cTpoeHust oprannueckux coeauHeHuidi A.M. ByTiepoBa U COBpeMEHHbIE
MPEACTABICHUSI O CTPYKTYpE€ MOJEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS OPTraHHYECKUX
coeMHEeHUU. MoJieKyJsipHble U CTPYKTypHble (opmyibl. CTpyKTypHBIE (POPMYIIBI
pa3MYHBIX BHUJIOB: pa3BEpPHyTas, COKpall€HHas, ckeneTHas. WM3omepus. Bunabl
W30MEPHUM: CTPYKTYypHas, MPOCTPAHCTBEHHAasA. DJIEKTPOHHBbIE A(PPEKTh B MOJEKYJax
OpraHUYECKUX COSAMHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3 (DEKTHI).

[IpeacraBinenrie o0  KiIaccUPUKAIMM  OpPraHMYECKUX  BemiecTB.  [loHsTHe
o ¢yHkuMoHaIbHOUM Tpymme. ['omonorus. I'omonoruueckue psasl. Cucremarnueckas
HOMeHKIaTtypa opranndeckux coemuHeHuit (IUPAC) wu TpuBHaibHBIC Ha3BaHUS
OTZIEJIbHBIX MIPEACTABUTEIIECH.

OcobenHoctn W Kilaccu(ukanus OpraHuyeckux peakiuid. OKHCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPraHUYECKOU XUMUHU.

JKcnepuMeHTAJIbHbIE METOIbI M3Y4YeHMSs BelleCTB U UX NMPeBpalleHuit

O3znakomiieHre ¢ oOpa3liaMy OPraHMYeCKHUX BEIIECTB U MaTepUATIAMH HA UX OCHOBE,
OMBITHl IO TMPEBPAIICHUI0 OPTaHMYECKUX BEIIECTB MPU HarpeBaHuu (ILJIABJICHHUE,
0OyTJIMBaHKE U TOPEHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJIEKYJT OPraHUYECKHUX BEILIECTB.

Yriesoaopoasl

Ankanel. ['oMoyormueckuii psj ajnkaHOB, oOmmas ¢opMmyiia, HOMEHKIaTypa
U U30MEpUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKAHOB, Sp3-
ruOpun3aiusi aTOMHBIX OpOuTajeil yriepoma, 6-cBsi3b. Korgopmepvi. Ousznueckue
CBOMCTBA aJIKAaHOB.

XUMHUYECKUE CBOMCTBAa ajKaHOB: pPEaKIUM 3aMEIICHUs, HN30MEpHU3allUH,
JETUAPUPOBAHUS, LHUKIU3AIMU, IHPOJIN3a, KpPEKWHTa, TopeHus. [llpedcmasnernue
0 MexaHuzme peaxKyuil paouKkaibHO20 3aMeuyeHUs.

Haxoxnenue B mpupoae. CriocoObl OTyYESHHS ¥ IPUMEHEHNE aTKAaHOB.

1
Kypcusom B naHHOM TEKCTE BBIJCIICHBI 3JIEMEHTBI COJCpPKaHMsI Y4eOHOro mMarepuasia, KOTOphle M3yd4aroTcs
B 03HAKOMHTEILHOM TUTaHE M HE BKJIFOYAIOTCS B COCTaB MPEeIMETHEIX pe3ynbTatoB ocBoeHus OOIT COO.



Huknoankanel. OOmas ¢dopmyna, HOMEHKIarypa W uzomepus. OcoOeHHOCTU
CTPOCHHSI U XUMHUYECKHUX CBOMCTB MalbIX (IUKJIOMPOMNAH, HUKIOOYTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IUKIOTEKCaH) NMKI0aNkaHoB. CrnocoObl MOMydyeHUs U TPUMEHEHUE
LUKJIOAJIKAaHOB.

Anxenpl. ['oMoyiormuecKkuil psii  alkeHoB, oOmIas ¢opMmyrna, HOMEHKIATypa.
DIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI AJIKCHOB, SP>-THOPHIM3AIS
aTOMHBIX OopOuTalie yriiepoaa, 6- U m-cBsi3U. CTPYKTypHasi U reoMeTrpuyeckas (Iuc-
TpaHc-) u3oMepus. Ou3rueckue CBOMCTBAa aIKCHOB. XUMHUCCKUE CBOMCTBA: PEaKIIUU
MIPUCOEANHEHNUS, 3aMELICHUS B O-TIOJIOKEHHE MPU ABOMHOMN CBS3M, MMOJUMEpU3ALUN U
okucneHus. [Ipeocmasnenue o mexanuzme peakyuu 31eKmpoPuibHO20 NPUCoeOUHeHUs.
[IpaBuno MapkoBHuKOBa. KauecTBeHHbIE peakIMu Ha JBOHHYIO CBsi3b. (CHOCOOBI
NOJIYYEHUS] U IPUMEHEHHE AJIKEHOB.

Anxanuenbl. Knaccuukanuss ankaaueHOB (CONPSHKEHHBIE, HW30JUPOBAHHBIE,
kymynuposannvie). OCOOCHHOCTH DIICKTPOHHOTO CTPOCHHS M XHMHUYECKUX CBOMCTB
conpspk€HHBIX nueHoB, 1,2- u 14-nmpucoenunenue. Ilomumepusanus conmpsKEHHBIX
nueHoB. CriocoObl MOIy4eHUs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMosornyeckuil psj aikuHOB, oOmas ¢opMysa, HOMEHKJIATypa
U HU30MepHUsl. DIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajJKUHOB, SP-
ruOpuan3anusi aToMHbIX opoOutaneil yrinepoga. Pusznueckue CBOICTBA aJKUHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMHM MPUCOCAUHEHMS, JTUMEPU3alUU W TPUMEpPHU3ALHH,
okucieHus. KucioTHele CBONCTBAa AJIKMHOB, MMEKOIIMX KOHIIEBYKO TPOMHYIO CBSI3b.
KauecTBeHHble peakuuyu Ha TpPOWHYIO cBs3b. CrocoObl MOMY4YEHUs U IPUMEHEHUE
AJIKUHOB.

ApomaTtrueckue yrieBoJopoabl (apeHsl). ['omonoruueckuil psif apeHoB, oO1as
dbopmyrna, HOMEHKJIATypa U U30Mepusl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH3ona. [lpasuno apomamuyHocmu, npumMepsbl apoMamuidecKux cOeOUHeHull.
®dusnyueckre CBONCTBA apeHOB. XHMHUYECKHME CBOMCTBA O€H30Ja W €ro TOMOJIOTOB:
peakuuy 3aMelleHrs B OEH30JbHOM KOJIbLE M YIJIEBOAOPOJHOM paauKale, peakluu
IPUCOEIMHEHUS, OKHCIIEHHE TOMOJIOTOB OeH3ona. [lpedcmaénenue o mexanusme
peaxyuti 21ekmpoduivrHoco 3amewjenus. llpencrapienre 06 OpUEHTUPYIOUIEM IEUCTBUU
3aMecTUTeNied B OEH30JIbHOM KOJIbIIE Ha NPUMEPE AJIKWIbHBIX PaJMKaJOB,
KapOOKCUJIbHOM, THUIPOKCUJIBHOM, aMHUHO- M HUTPOrPYMIbl, aTOMOB TaJOr€HOB.
Oco0EHHOCTH XUMHUYECKUX CBOMCTB ctupoia. [lomumepuzauust ctuposna. CrocoObl
NOJIYYEHUS] M IPUMEHEHUE ApOMATUYECKUX YIJIEBOJOPOOB.

[Tpuponusiii Ta3. IlonmytHeie HedTsHBIE Ta3bl. HedTh M €€ mpoucxoxieHue.
Kamennslii yroap W mpoaykTbl ero mnepepabotku. CrocoObl nepepaboTku HeTH:
NEPEeroHKa, KPEKUHI (TePMHYECKHM, KaTaIUTUYECKUH), PUPOPMUHT, THUPOIU3.
[TpoykThl nepepabOTKH HEPTHU, X TPUMEHEHUE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnueckas CBSA3b MEXIY Pa3JIUYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DNEeKTPOHHOE  CTPOEHUE  TaJOreHIPOU3BOAHBIX  YIJIEBOJOPOAOB.  Peakiuu
3aMEIleHUs] TaJoreHa Ha TUJPOKCOTPYIIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSDYNNY .



I[CﬁCTBI’IC Ha TaJOrcHIIpoOu3BOJHBIC BOAHOIO HW CIHPTOBOro pacTBOpa HléJIO‘II/I.
BBaHMOHeﬁCTBHC JAUTaJIOTCHAJIKaHOB C Maromucm u OHUHKOM. Tonsmue
0 MemajloopcaHu4ecKux COCOUHEHUSIX. Hcnonb3oBanue raJIOrCHIIPOU3BOJIHBIX
YIJICBOAOPOA0B B 6I>ITy, TCXHHUKC U IIPU CUHTC3C OPraHNYCCKUX BCIICCTB.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M X MpeBpaleH il

N3ydenne Gu3HUECKUX CBOMCTB YIIEBOIOPOAOB (PAaCTBOPUMOCTD), KAUeCTBEHHBIX
peaxiuil yriaeBo0poA0B Pa3IMUHBIX KIaccoB (oOeciBeunBanne OPOMHOM UM HOJAHOMN
BOJIBI, pacTBOpa TEpMaHTaHaTa Kajus, B3aUMOJICHCTBHE aleTUICHAa C aMMHAYHBIM
pactBopoM okcujaa cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE yriepoja U BOJOpPOJIa
B OPraHWYECKUX BEIIECTBAX, IIOJYYCHHE OTWJICHA W H3YyYEHHWE €ro CBOWCTB,
o3HaKoMJIeHUE ¢ KosuteKkiusaMu «HedpTe» u «Yroiby, ¢ oOpa3liaMu miacTMacc, KayuykoB
U PpE3UWHbI, MOJEITUPOBAHUE MOJEKYJl YIJIIEBOJOPOJOB M TalIOTCHIIPOU3BOIHBIX
YIJI€BOJIOPOIOB.

Kucsopoacoaep:kammue opranudeckKue coeIuHeHus!

[IpenenvHbie ogHOATOMHBIE CIUPTHL. CTpOCHUE MOJIEKYI (Ha IpUMEpPEe METaHoJIa U
sTaHosa). ['omonoruueckuit psia, obOmas  ¢dopmyna, H30MepHUs, HOMEHKIATypa
u kinaccudukanua. Du3nuecKue CBONCTBA TMPEACIbHBIX OJHOATOMHBIX CIHPTOB.
BonopoaHbeie CBSI3M MEXIYy MOJIEKYJaMH CHUPTOB. XHMHUYECKHE CBOMCTBA: PEaKIUU
3aMElIeHUs, AETHApATallii, OKHCICHHUS, B3aUMOJCHCTBUE C OPraHUYECKUMHU H
HEOPTaHUYECKUMH KuciaoTamu. KauecTBeHHas peakiusi Ha OJHOATOMHBIC CIHPTHI.
JleficTBue 5TaHOJa W METAaHOJA Ha OpraHu3M uejoBeka. CrocoObl TONYYEHHUS U
MIPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

IIpocteic >¢dupsl, HOMeHKiIaTypa ©u u3oMmepus. OcCoOEHHOCTH  (PU3UUICCKHUX
Y XUMUYECKUX CBOWCTB.

MHOroaToMHbI€ CIUPTHI — ATUIICHTJIUKOJIb U ThuliepuH. Ou3nyeckue u XuMU4eCcKue
CBOMCTBA:  peaklUMM  3aMECIICHUS, B3aUMOJACHCTBHE C  OpPraHUYECKUMHU U
HEOPTaHUYECKUMH KHCJIOTaMH, Ka4eCTBEHHAs pEaklMsi Ha MHOTOATOMHBIE CIIHPTBHI.
Ilpeocmasnenue o mexanuzme peakyuil HyKIeopuivbHo2o 3amewjeHus. JlericTBue
Ha opranu3M 4esioBeka. CriocoObl MOTy4eHUs] U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3AUMHOE BIUSHUE THAPOKCOTPYMIIBI K O€H30JIbHOTO
anpa. @uznyeckue cpoiicTBa (eHona. OCOOEHHOCTH XMUMHYECKUX CBOMCTB (peHona.
KauectBennnle peaknuu Ha QeHos. TokcuuHOCTh (eHona. CrocoObl MOTy4YeHUs |
npumeHeHue ¢penona. GeHonpopManbaeruiHas cMoa.

KapOoHmnbHbIE COCTUHEHUS — aNbACTHUABI M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOW Tpynmbl. ['OMOJIOTHYECKHE PSAbl aNbJACTUIOB U KETOHOB, O0OIIas
dbopmyna, uzoMepuss 1 HOMEHKJIaTypa. dusznueckue CBOMCTBA albJACTHI0OB U KETOHOB.
XWUMUYECKHE CBOMCTBA QlIbJIETUJIOB W  KETOHOB: PEAKIUU MNPUCOCAUHEHUSI.
llpeocmasnenue o mexanuzme peakyuii HyKneouibHo2o npucoeourerusi. OKHUCIEHUE
aNbJICTUIOB, KAueCTBEHHBbIC peakiuu Ha anpAerunbl. CnocoObl TONYYEHHS U
MPUMEHEHUE aIbJACTHIOB U KETOHOB.



OnHOOCHOBHBIE TMpe/elibHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHCJIOT. M3omepuss m HOMeHKIaTtypa. du3mveckne CBOWCTBA
OJIHOOCHOBHBIX TMpPEACNIbHBIX KAapOOHOBBIX KHUCIOT. BogopoaHbie CBS3M MEKIY
MOJIEKYJIaMU KapOOHOBBIX KHCIJIOT. XUMHUYECKHME CBOMCTBA: KHUCJIOTHBIE CBOICTBA,
peakiusi dTepuUKAMM, pPEaKIUd C y4acTHEM YIJIEBOJOPOIHOTO  paguKaa.
Oco0eHHOCTH CBOMCTB MYpPaBbUHOUN KHUCJIOTHI. [loHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX 3QUpax, arHeuopuoax, 2aio2eHaHsuopuoax, amuoax, HUmpuiax.
Mmuoroo0Opasue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBONCTB HEMNpPENEIbHBIX H
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHUCIOT, TUJIPOKCUKAPOOHOBBIX
kucnot. [lpencraButenu BhICIIMX KapOOHOBBIX KUCIOT: CTEAPUHOBAS, MATbMUTHHOBAS,
OJICMHOBAS, JIUHOIe8As, TUHOAEeH08dss KUCIOThl. CrocoObl MOMyYeHUs] U MPUMEHEHUE
KapOOHOBBIX KUCJIOT.

Cnoxsble 3¢Qupbl. ['oMonormueckuid psg, oOmas ¢opMmyna, H30MEpUs U
HOMEHKNaTypa. U3N4ecKre 1 XMMUYECKUE CBOKMCTBA: THAPOJIN3 B KMCIIOW U IIEITOYHOU
cpene.

Kupsl. Crpoenue, (u3MUecKre U XUMUYECKHE CBOMCTBAa JKUPOB: THAPOJIU3
B KUCIION U 1eno4Hou cpene. OCOOCHHOCTH CBOWMCTB KHUPOB, COAECPKAIMIMX OCTATKU
HEIPENENIbHBIX JKUPHBIX KACIIOT. JKHUpBI B IpUpoIE.

MpbU1a Kak COJHM BBICIIUX KapOOHOBBIX KHCIIOT, MX MOfollee aAecTBue. [lonsmue
o cunmemuyeckux morowux cpeocmasax (CMC).

OO6mras xapaktepuctuka yrieBojoB. Kiaccudukamnus yrieBomoB (MOHO-, -
U ToyMcaxapuabl). MoHocaxapuIpl: TIOK03a, (PYyKTO3a, earakmosa, pubosd,
oezokcupuboza. Puznyeckue CBOMCTBA M HaxoXJeHHEe B mpupoje. DOTOCHHTE3.
Onmuueckas uzomepus. Konvuamo-yenwas maymomepusi Ha npumepe MOJIEK) bl
enoxo3vl, npoexyuu Xeyopca, o- u [-anomepwl 2n10K03bl. XUMHUYECKUE CBOICTBA
[JIFOKO3Bl: PEAKLMM C Y4YaCTHEM CIHUPTOBBIX M aJIbJAETHMAHON TpYyNIl, CIHUPTOBOE U
MOJIOYHOKHCII0E OpoxkeHue. [IpumMeHeHue ritoko3bl, €€ 3HaY€HUE B )KU3HEIEATEITbHOCTH
opranusma. Jlucaxapuuapl: caxapos3a, MajabTO3a W .Jlakmo3a. BoccTaHaBiauBarolmue U
HEBOCCTaHaBIIMBalOIIMe aucaxapubl. ['uaponus aucaxapuaos. HaxoxaeHue B mpupoie
u npumenenue. [lonucaxapuapl: Kpaxmajna, NIMKOTeH U uemwnono3a. CrpoeHue
MaKpOMOJIEKYJI KpaxMalia, IIMKOTe€Ha U LEeJUTH0J103bl. DU3HUecKre CBOMCTBA KpaxMalia u
LEJUTI0NIO3bl. XMMUYECKUE CBOMCTBA Kpaxmayia: THIPOJN3, KAaYeCTBEHHAs peaKlus
C uoaoM. XHMHYECKHME CBOMCTBA MLEJUIIOJO03bl: THAPOJIN3, TNOJydeHHe 3(PUpPOB
11eJUTr010361. [ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

JKCcNepUMEHTAJIbHbIE METOIbI H3Y4Y€eHHs BelleCTB M UX NpeBpalleHn i

PacTBOpUMOCTB pa3iuyHbIX COUPTOB B BOJIE, B3aUMOJECHCTBUE 3TAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHPTA B albJETU] Ha pPACKaJEHHOM MEIHOM MPOBOJIOKE,
OKHCIICHHE JTUJIOBOTO CIHPTA JAUXPOMATOM Kajius (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIE pPEaKIMU Ha albJIeruabl (C THUAPOKCUIAOM
muammuncepeopa(l) u rugpoxkcumpom meau(Il)), peakius raumepuHa ¢ THAPOKCHIIOM
menu(Il), xumuueckue CBOKCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICUCTBUE
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pacTBopa IOKO3bl ¢ rujpokcugoM meau(ll), B3aumopeiicTBre Kpaxmanaa ¢ HOAOM,
pelIeHre IKCIePUMEHTANBHBIX 3a7a4 1Mo TeMaM «CrupTsl U deHonb», «KapOoHOBbIE
KUCIIOTHL. ClI0KHBIE 3(DUPBI».

A30TCoepxale OPraHnyecKne coeTMHeHUs

AMHHBI — OpraHMuYecKue MpOU3BOJHbIE amMmuaka. Kiaccudukanus amMuHOB:
anudaTUYecKue U apoMaTUYECKUe; MEepBUYHBIC, BTOPUUHbIE U TpeThuuHble. CTpoeHue
MOJIEKYJ, obOmias Qopmyna, H30MepHsi, HOMEHKIaTypa M (U3UYECKHe CBOMCTBA.
XUMHUECKOE CBOMCTBA aln(aTHuecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE,
B3aMMOJICHCTBHE MEPBUYHBIX AMUHOB C a30TUCTON KUCIOTOU. CONK alKUIaMMOHMUS.

AHUIUH — TpeACTaBUTENIb aMUHOB apoMaruyeckoro psaa. CTpoeHue aHUIMHA.
B3auMHoe BiMsHUE Tpynn aToMOB B MoJieKyJie aHWwiHA. OCOOEHHOCTH XUMHUYECKUX
CBOMCTB aHunuHa. KauecTBeHHble peakuud Ha aHwiMH. CrnocoObl MONy4YeHUs U
npuMeHeHue anudaTuiaeckux aMuHoB. [lonydeHue aHwiMHa U3 HUTPOOEH30J1a.

AmuHokuciotel. HoMenknatypa u um3omepus. OTAelbHBIE MPEACTABUTENHN O~
AMUHOKUCJIOT: TJIMLWH, alaHUH, QeHUIANAHUH, CePUH, 2IYMAMUHO8As KUCIOMA, TU3UH,
yucmeun. Onmuyeckasn uzomepusi amurnoxkuciom. D- u L-amunokuciomor. ®uznyeckue
CBOMCTBA aMWHOKHCIOT. XHWMHUYECKHE CBOMCTBA AMHHOKHCIOT Kak amM(pOTEepHBIX
OpraHUYECKUX COCAMHEHUH, peakius MOJMKOHACHCAINH, OOpa30BaHHME TMENTUIHOU
cBs3U. buosornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U TUAPOIIN3 NENTUIOB.

benku kak npupoaHbie noauMepsl. [lepBuyHas, BTOpu4YHas U TPETHUHAS CTPYKTYpa
OenkoB. XUMHUYECKHE CBOMCTBa OENKOB: THAPOJIN3, JCHATypallus, KadyeCTBEHHBIC
peakiuu Ha OeJIKU.

Ilonsamue 06 aszomcodepxicawux — 2emepoYUKIUYECKUX COeOUHEHUSX.
Tupumuounoswvie u nypunogvie ocnoganus. Hykneunogvie Kuciomol: cocmas, cmpoeHue
u buonocuueckas pov.

JKCcNepUMEHTAJbHbIE METO/IbI H3Y4Y€eHHS BeleCTB M UX MpeBpalleHnH

PactBopenue GenkoB B BOJie, JEHATypalusi OCJIKOB NMpPU HArpeBaHUH, IIBETHHIC
peakiuu Ha OCJIKH, PEIICHUE YKCIIEPUMEHTAIBHBIX 33J1a4 10 TeMaM «A30TCoeprKalue
OpraHUuYeCcKue COeIUHEHUs» U «Pacrio3HaBaHWe OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIDHBIE COCAUHEHMS

OCHOBHBIE TMOHATHS XUMHUU BBICOKOMOJIEKYJSIDHBIX COEIMHEHHI: MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHb ITOJIMMEPU3ALINHU, CPEAHSSI MOJIEKYJISIpHAs Macca.
OCHOBHBIE METO/bl CMHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — MOJMMEpU3alus U
NOJIMKOHACHcauus1. [lpedcmaenenue o cmepeopecyisipHocmu U HAOMOAEKYAAPHOU
cmpyKkmype noaumepos, 3a8UCUMOCMb CE8OUCME NOIUMEPOE OM UX MOAEKYIAPHO2O U
HAOMONEKYAAPHO20 CIMPOEHUSI.

[Tonumepubie  matepuanbl.  [lmactmMacchl  (MOAMATUIIEH,  MOJUIIPOIIMJIEH,
NOJINBUHWIXJIOPU, HOJIACTUPOII, MOJIMMETHJIMETAKPUJIAT, NOJIMKapOOHATHI,
noJIMATUIIEHTEpePTaNIarT). Y TUIM3alus U nepepadoTKa MiIacTHKa.

DnacToMepbl: HATypaJIbHbIM KayudyK, CHUHTETHUECKHE Kayuyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, M30MPEHOBBIN) U cuIUKOHbI. Pe3nHa.
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Bonokna: HaTypasibHBIE (XJIOTIOK, IIEPCTh, WIENK), HWCKYCCTBEHHBIC (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUECKHE (KalpOH U JIaBCaH ).

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

BKCHepI/IMeHTaHLHLIe METOAbI U3YYCHUA BCIIECTB U UX HpeBpameHm“d

O3HaKoOMJICHHE C 06pa3uaMH MMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IINTACTMACC,
Kay49yKOB, PpCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «Pacno3HaBaHue MmiIacTMacc v
BOJIOKOH).

PacuérHble 3agaun

Haxoxnenne MoeKyIsspHO# (hOpMYyIIbl OPTaHUYECKOTO COSTUHEHUS 110 MACCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIIIUX B €T0 COCTaB, HAXOXKJICHHE MOJICKYJIIPHON (OPMYIIBI
OpPraHUYECKOT0 COEIUHEHUs Mo Macce (00bEMY) MPOIYKTOB CTOPAHMS, [0 KOJIHUYECTBY
BemiecTBa (Macce, OOBEMY) TMPOJAYKTOB PpEAKIHUM W/WIM HUCXOJHBIX BEILECTB,
YCTaHOBJICHHE CTPYKTYpHOU (OpPMYJIbI OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro
XUMHUYECKAX CBOMCTB WJIM CIIOCOOOB TIOJIYUYCHHS, OTIPEICIICHUE JOJIN BBIX0/1a TIPOAYKTa
pPEaKIUK OT TEOPETUIECKH BO3MOKHOTO.

Me:xnpeaMeTHble CBA3M

Peasmszanust MeXnpeaMETHBIX CBS3€M NPU M3YYEHUH OPTraHUYECKOM XUMHH
B 10 Ky1acce oCymIeCTBISETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
NOHATUH, TaK U MOHATHUM, PUHATHIX B OTACJIBHBIX NPEIMETAaX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmre ecTecTBEHHO-HAy4YHbIE TOHSATHA: SBJIIEHHE, HAy4yHbIM (akT, rumoresa,
TEOpHUs, 3aKOH, aHaju3, CHUHTE3, Kilaccupukauus, HaONIOJEeHUe, HW3MEpPEHUe,
HKCIIEPUMEHT, MO/IEJIb, MOJICIIUPOBAHUE.

®u3uka: MaTepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTrETUYECKUI
YPOBEHb, BEUIECTBO, TEJNO, O0BEM, arperaTHOE€ COCTOSHHE BEUIECTBA, (pu3nyeckue
BEJIMYMHBI, €JUHULIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsl, Macca.

buonorusi:  kierka, opraHu3M, OJKOcuUcTeMma, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(HBIA W TeTepOTpO(dHBIA TUN MNHUTAHUS, OpPOKEHUE,
(boTOCHUHTE3, IbIXaHHE, OCJIKH, YIIIEBOIbI, JKUPbI, HYKJIEUHOBBIE KUCJIOThI, (PEPMEHTHI.

['eorpadusi: nmose3Hple HCKONaeMble, TOILUIHBO.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO IUTAHUS, MOIOIIUE
CpEIICTBA, MaT€pUabl U3 NCKYCCTBEHHBIX 1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBbI XUMHH

AtoM. CocTaB aTOMHBIX sjiep. XUMHUeCcKuil 3neMenT. 3otonsl. KopnyckynsapHo-
B0IHOBOU  Oyanusm, 08oUcCmeeHHas npupooa 31ekmpona. CTpOEHUEe 3IEKTPOHHBIX
000JI04€K aTOMOB, KBAHTOBbIE YHCJIa. DHEPTeTUUECKIE YPOBHU U MOAYPOBHU. ATOMHbIE
opoutaym. Knaccudukanus XMMHUECKUX 3JIeMEHTOB (S-, p-, d-, f-ayementsr).
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Pacnipenenenne 3JIeKTPOHOB MO aTOMHBIM OpPOUTANSAM, NPUHYUN MUHUMYMA DHEpSUul,
npunyun Ilaynu, npaéuno Xynoa. DNEKTPOHHbIE KOH(UIypalUd aTOMOB 3JIEMEHTOB
MIEPBOTr0O—YETBEPTOTO NMEPUOJIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUU, DJIEKTPOHHBIE
KOHpUTypaumu HWOHOB. [lonamue 06 dHepeuu uOHU3AYUU, DHEPSUU CPOOCMBA
K 91eKmpOoHy. DIEKTPOOTPULIATEIbHOCTD.

Ilepuonuueckuii 3akoH U Ilepuoamyeckass cucTeMa XHUMHYECKHUX HJIIEMEHTOB
J.. MengeneeBa. CBs3b mNepuoanueckoro 3akoHa u lleproguyeckoil cucTeMbl
XUMUYECKUX 3JIEMEHTOB C COBPEMEHHOUN TEOPHUEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS! CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEIIECTB MO TpylmnaM U TepuojaM. 3HAUYCHHE TMEPUOJAMYECKOrO  3aKOHa
JI.1. Menneneena.

XuMuyeckass CBs3b. BHIBI XMMHYECKOM CBSI3M: KOBAJEHTHAsA, WOHHAs,
MeTayuinueckas. MexaHu3Mbl  00pa3oBaHUS  KOBAJICHTHOM  CBSI3M:  OOMEHHBIN
M JOHOPHO-AKIENTOPHBIA. DJHEPTrUsl W JJIMHA CBs3U. [loNspHOCTH, HANPAaBIECHHOCTH
M HaChIIAEMOCTh KOBAJEHTHOW cCBA3UW. KparHeie cBaA3u. Bongopoanas CBs3b.
MexMoneKysspHbIe B3aUMOICUCTBHUS.

BajleHTHOCTP W BaJieHTHbIE BO3MOXXHOCTHU aTOMOB. [ ubpuouzayus amomHbix
opoumaneti. CBSI3b 3JIEKTPOHHON CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM
(Ha mpuUMepe COeTMHEHUI 3JIEMEHTOB BTOPOTO IIEPUOA).

IIpencraBienne O KOMIUIEKCHBIX COeIMHEHUsAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBarenb, JUra"abl. Koopounayuonnoe uucno. Homenxnamypa
KOMNJIEKCHbIX ~ COeOuHeHull.  3HAYeHUE KOMIUIEKCHBIX coenuHeHuil. [loHsitue
0 KOOPJAMHAIMOHHON XUMHH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJISIPHOTO  CTpOE€HHUsS. UMb
KPUCTAJUIMUECKHUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[lonsitTue o pgucnepcHbIXx cucremax. HWcTtuHHbIE pacTBOpbl. [Ipedcmasnenue
0 Koouonvix pacmeopax. CriocoObl BRIPAXEHUSI KOHIIEHTPAIIMN PACTBOPOB: MacCOBasI
JIOJIS1 BEIIECTBA B PACTBOPE, MOJIIpHAsl KOHIIEHTpalys. HachlllleHHbIE 1 HEHACKIIIICHHBIE
PacTBOPBL, pACTBOPUMOCTH. KpHUCTaIIIOruapaTsl.

Knaccudukanuss u HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBUANIbHbBIC
HA3BaHU OTHEJIbHBIX MPEACTABUTEIECH HEOPTAHNYECKUX BEILIECTB.

Krnaccudukarus XuMruueckux peakiuii B HEOPraHUYeCKON M OPraHnYeCKON XMMUH.
3aKOH COXpaHEHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS W IPEBPAILCHUS SHEPrUU
Ipyu  XUMUYECKUX  peakuusx. TemioBble APPEeKTbl XUMHUYECKUX  PEaKIuil.
TepMoXUMUUYECKHE YPABHEHUS.

CKOpOoCTh XMMHUYECKON peakiuu, €€ 3aBUCHUMOCTh OT Pa3jIMYHBIX (PAKTOPOB.
['omoreHHbIE U reTeporeHHbIe peakinu. Karanus u kataau3aTtopsl.

OOpatumple U HeoOpaTUMBIE pPEAKIMU. XHWMHUYECKOe paBHOBecue. Koxcmanwma
xumuyeckoeo paeHogecusi. DaKTOPpl, BIUAKOLIME HA IOJ0XKEHUE XHUMHUYECKOIO
paBHOBECHUA: TeMIeEpaTypa, JaBJI€HWE M KOHIIEHTPAllUM BEIIECTB, YYACTBYIOIIUX
B peakuuu. [Ipunmun Jle Hlarense.
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Onextposmtuueckas aucconuanusi. CHibHbIE U cladbie 3JeKTponuThl. CTETeHb
nucconuanuu. HMouwnoe npouszsedenue 600vi. Cpena BOIHBIX PACTBOPOB: KUCIIOTHAS,
HeWTpanbpHas, menounas. Bomopoansiii nmokasarens (pH) pactBopa. I'maponus conei.
Peakiiuu nonHoro oomeHa.

OKUCANTETBLHO-BOCCTAHOBUTENBbHBIE peakuun. CTeneHb OKUCIeHUs. OKUCIUTEND U
BOCCTAHOBUTEN. [Ipo1iecchl OKMCIEHNs M1 BOCCTAHOBIICHUS. BaxkHENIINE OKUCIIUTENN U
BOCCTAaHOBUTENHN. MeTO/1 3J€KTPOHHOIO OanaHca. DJIEeKTPOIN3 paCTBOPOB U PACILIIaBOB
BEILIECTB.

JKCIepPUMEHTATbHbIC METO/IbI H3Yy4YeHHs BelleCTB M X MPeBpalleH il

Pa3noxenue mnepokcuaa BOAOpOAA B MPUCYTCTBUU KaTalu3aTopa, MOJIEIH
KPUCTAIUTMYECKUX PEHIETOK, MPOBEACHUE peakluii HMOHHOTO OOMEHa, OIpe/eieHHe
Cpellbl paCTBOPOB C OMOIIBIO UHANKATOPOB, H3yUYEHHUE BIUSHUS PA3JIMUHBIX (PAaKTOPOB
Ha CKOPOCTh XMMUYECKON PEAKIIUHU U TIOJI0)KEHHE XUMUYECKOIO PAaBHOBECHSI.

Heoprannuyeckas xumus

[Tonoxxenne HemeramwioB B llepmonnueckoll cuUCTEME XUMHUYECKUX HIIEMEHTOB
J.W. MenneneeBa U OCOOCHHOCTH CTpPOEHHs HUX aToMoB. dusnueckue CBOICTBa
HEMETAJUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpUMEpe KHUCIopona, cepbl, docdopa u
yrieponaa).

Bomopon. Ilomydenue, Qusnueckue U XUMHUYECKHME CBOMCTBA: peakiuu
C METaJUIaMH M HEMETaJUIaMHU, BOCCTAaHOBUTEIbHbIE CBOMCTBA. I'mupunel. TonaugHuvle
91eMeHmbl.

lanorensl. Haxoxxnenue B mpupoje, CHocoObl MOMydeHus, (HU3MYECKue u
XAMUYECKUE CBOMCTBA. ['amoreHoBogopoAbl. BaxHeHnne KucIopoacoaepKaniyue
COCIIMHEHUS TaJloreHoB. JlabopaTopHbIE W TMPOMBINIJICHHBIE CHOCOOBI TMOJYYCHUS
rajioreHoB. [[pyuMeHeHne rajJoreHoB U X COeTMHEHHI.

Kucnopon, o3on. JlabopaTtopHble ¥ TPOMBIILJIEHHBIE CIOCOOBI TOJYYEHUS
kuciopoaa. Ouznueckue 1 XMMUYECKUE CBOMCTBA U IPUMEHEHHE KUCIOPOJa U 030HA.
OKcuibl ¥ IEPOKCHU/IBL.

Cepa. Haxoxaenue B mpupo/ie, CriocoObl MoaydyeHus, GU3NIecKue U XUMUUECKUE
cBorictBa. CepoBonopo, cynbduasl. Oxcup cepoi(I1V), okcua cepoi(VI). Cepuucras u
CepHasi KUCJIOTHI U UX cOJu. OCOOEHHOCTH CBOMCTB CEpHOM KUCHOTHI. [I[puMeHeHue cepbl
U €€ COEJUMHEHHNI.

A3zot. HaxoxaeHnue B npupojie, CocoObl MOMyYeHUs, PU3NUECKUE U XUMUYECKUE
cBoMcTBa. AMMUAK, HUTpUIbl. OKCHUJIBI a30Ta. A30THCTAas U @30THASI KUCIIOTHI U X COJIH.
Oco0OeHHOCTH CBOMCTB a30THOM KUCHOTHI. lIprMeHeHHe a3oTra M ero COoeAUHEHHH.
A30THBIEC yJI00pEHUSI.

®dochop. Haxoxnenwne B mnpupoae, CHocoObl MoOJy4YeHUs, (QuznuecKue
u xumuueckue coiictBa. @ochunbl u pochun. Oxcuanl pocdopa, pochopHas KuciIoTa
u e€¢ comu. Memaghocghopnas u nupogocgopras kuciomel, Gocgopucmas
u gocpopnosamucmas kuciomol. Ilpumenenue Qochopa M €ro CoOeIUHEHUH.
docdopHbIe YI0OpEHUS.
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VYriepoa, HaxoxJeHue B npupoze. AoTponHbeie Moaudukanuu. Ousnueckue u
XUMHYECKHE CBOMCTBAa TPOCTBIX BEIIECTB, OOpa30BaHHBIX yriaepoiaoM. Okcup
yraepoaa(ll), okcua yraepona(IV), yrogpHas kuciora U €€ coiau. AKTUBHPOBAHHBIM
yIroJib, aocopoyus. Pynnepenvi, epagen, yerepoonvie HanompyodOxu. 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 CTEKIIA.

[Tonoxxenne metaiwioB B llepuonnueckoll cHCTEME XHUMHYECKHX SJIEMEHTOB.
Oco0OEHHOCTH CTPOCHHMS NEKTPOHHBIX 000JI0YEK aTOMOB METAIUIOB. Pacnpocmpanenue
XUMUYECKUX DNIeMEeHmMOo8-Memainog 6 3emuou kope. OOmue ¢u3nueckue CBONCTBa
MeTasuioB. [Ipumenenre MetamioB B ObITY U TexHUKE. CIUTaBbl METAJIIOB.

DJIEKTPOXUMHUUECKUN Psii HANpsKEHUM MeTauioB. OO01ue crnocoObl MOTyYEHUS
METAJUIOB: TUAPOMETAILTYPTHUsl, MUPOMETALTYPrusi, dnekrpomeramnyprus. [lonarue
0 Koppo3uu MeTaoB. CriocoObl 3alUThl OT KOPPO3HUH.

O6mass xapakrepuctuka wMetawioB |A-rpynnsl  Ileproguyeckoil  cucTemsl
XUMUYECKUX 37eMeHTOB. Hartpuii u kanuii: mosiyueHue, (U3MUECKUEe U XUMUYECKUE
CBOMCTBA, IPUMEHEHHE IPOCTHIX BEUIECTB U UX COCIUHEHUMN.

O6mas xapakrepuctuka wmetaioB |lIA-rpynmer  [lepuogndeckoit  cucTembl
XUMHUYECKUX JIEMEHTOB. Maruuii v KanbIuil: ojlydeHue, PU3ndecKue U XUMMUIECKUe
CBOIWCTBA, MPHUMEHEHUE IPOCTHIX BEIIECTB M MX coeAuHEHHH. JKECTKOCTH BOABI U
CIIOCOOBI €€ YCTpaHECHHUS.

AMIOMUHMIA: TIONMy4YeHUe, (PU3NYECKUEe U XUMUYECKHE CBOWCTBA, MPUMEHEHHE
IIPOCTOTO BEUIECTBA U €ro coequHeHUu. AM(pOTEpHbIE CBOICTBA OKCUAA U THAPOKCH]IA
AJIOMUHHUS, TUAPOKCOKOMILIEKCHI aJTFOMUHMUSL.

OO6miast  xapakTepucThka  MeTauioB  nmobouHbix — noxarpynmn  (B-rpymm)
[Teproan4eckoil CUCTEMbI XUMUYECKUX JIEMEHTOB.

du3MUEeCKUEe M XMMHUYECKHE CBOWCTBA XpoMa MU €ro coeauHeHul. OKCuabl u
ruapokcuasl  xpoma(ll), xpoma(lll) u  xpoma(VI). Xpomarsl u AUXpOMATHI,
VX OKHCJIUTEbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne Xxpoma.

OuU3MYECKUEe U XMMHUUYECKHE CBOMCTBA MapraHlia U €ro coeauHeHun. Baxuenmue
coenunenus  mapranua(ll), wmapranna(IV), wmapranna(VI) wu  mapranma(VIID).
[IepMaHranar Kanus, €ro OKMCIUTEIbHBIE CBOMCTBA.

@u3nueckue M XMMHUYECKHE CBOMCTBA jKeje3a M ero coenarHeHuil. OKCHIBI,
rugpokcuasl U conu xeneza(ll) m xeneza(Ill). Ilomydyenue u mpuUMEHEHHE Keje3a
Y €ro CIUIaBOB.

Ou3nyecKkne U XHUMHUYECKHME CBOMCTBA Meau U €€ coenuHeHuid. llomydyenue
Y IIPUMEHEHUE MEJIU U €€ COEUHEHHU.

[uuk: nonyyeHue, GU3HMUECKUE U XUMUYECKHe CBOMCTBA. AM(pOTEpHbIE CBOMCTBA
OKCHJA Y TUJIPOKCUJA LIMHKA, TUIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne nuHKka u ero
COEJIMHEHUM.
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JKCcNepUMeHTAIbHbIE METO/IbI U3y4YeHHs BellleCTB M MX NpeBpalieHui

Nzydyenne oOpa3ioB HEMETAJIOB, TOpeHue cephl, (ocdopa, xKenesa, MarHus
B KUCJIOPOJE, U3YUCHUE KOJUIEKINHN « MeTallTbl ¥ CIUIaBbl), B3aUMOJICUCTBUE MIETOYHBIX
U IIEJOYHO3EMENIbHBIX  METAJUIOB €  BOAOW  (BO3MOXKHO  HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOICHCTBUE LIMHKA H KEJI€3a C PACTBOPAMU KUCIIOT U LIEJI0YEH,
KaueCTBEHHbIC PEAKI[MM Ha HEOPraHMYEeCKUE aHMOHBI, KATMOH BOJOPOJA U KATHOHBI
METAJIJIOB, B3aUMOICCTBUE THAPOKCUIOB ATFOMUHUS U IMHKA C PAaCTBOPAMH KUCJIOT U
HIeJI04Yel, pellIeHUe SKCIePUMEHTANBHBIX 3a1au 1o temam «l'amoreHsl», «Cepa u eé
COCIMHEHUS», «A30T U Pocop U UX COeNMHEHUS», «MeTauibl IIaBHBIX MOATPYIIID,
«Metamibl TOOOYHBIX TOATPYIIID.

XUMHUSA U )KU3HD

Ponp xumMuu B oOecrniedeHMHM YCTOMYMBOIO Pa3BUTHs ueioBedecTBa. [loHsaTHe
O HAy4YHBIX METOJIaX MO3HAHUS W METOJOJIOTMU HAy4YHOro uccieioBaHus. Hayunbie
NPUHIUIBL  OpraHU3allMd XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIIIEHHBIE CIOCOOBI
MOJIYYCHHUS] BaXKHEUIUX BEIIECTB (HA MpUMEpe IPOU3BOJCTBA aMMHaKa, CEPHOM
KHUCJIOTBI, MeTaHoJsa). [IpomblliieHHbIE CIOCOOBI TMOJYYEHHUS METAIOB M CIUIABOB.
XUMHUYECKOE 3arpsi3HEHHE OKpYKaIoIlIel Cpenbl W ero moclenctBus. [lpobiaema
nepepabomku o0omxo0008 u nooouHvlx npooykmosg. Pollb XumMuM B 00ecreYeHUu
AHEPIreTUYECKON 0€30MacHOCTH. [IpuHyunsl «3e1EHOU XUMUUY.

Xumusi ¥ 310pOBbe uenoBeka. JIekapcTBeHHbIe cpenicTBa. [IpaBumna ucnoias3oBaHus
JIEKapCTBEHHBIX MPENapaToB. Poiib XUMUU B Pa3BUTUN MEIUIINHBI.

XvMHSI TIMIU: OCHOBHBIE KOMIIOHEHTBHI, MHUIIEBbIe J00aBku. Ponb xumuu
B 00€CIeueHUH MUIIEBON OE30MaCHOCTH.

Kocmernueckne wu mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuna
0€30MacCHOr0 UCTIOJIb30BaHUSI MpenapaToB OBITOBOM XMMUHU B OBCEHEBHOM KU3HHU.

XUMHUSI B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MAaTEPHAIIbI (LIEMEHT, OETOH).

XuMHUsl B CEITbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEPaAJIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIHMOHHBIE MaTepuaibl, KpPacKu, CTEKJIO, KepaMHKa.
Mamepuanwi 0ns snexkmponuxu. Hanomexnonozauu.

PacuéTHble 3ag1aun

Pacuétel: Maccel BemiecTBa MM 00BEMA Ta30B IO H3BECTHOMY KOJIMUECTBY
BEILIECTBA, MAcCe MU O0OBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMHU BEIIECTB, MACChl
(00BEma, KOIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIU OJHO U3 BEIICCTB HUMEET
npuMecu, Macchl (00b€Ma, KOJIMYECTBA  BEMIECTBA)  MPOAYKTa  PEaKIUH,
€CIIM OJHO W3 BEIIECTB JAaHO B BHUJIE PACTBOpPA C ONPEHCIEHHOW MacCOBOM HOJIEM
PACTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJM W MOJIIPHOM KOHIIEHTPAIIMK BEIIECTBA
B PacTBOPE, AOJIM BBIXO/a MPOAYKTA PEAKIIUHA OT TEOPETUIECKH BO3MOYKHOTO.

MesxknpeaMeTHbIe CBA3H
Peanuzanus MeXnpeIMeTHbIX CBS3€H MPU M3YYEHUU OOl U HEOPraHMYeCKOu
xumun B 11 kiacce oCylIeCTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-
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HAYYHBIX MOHATHH, TaK W MOHATUH, IPUHATHIX B OTACIbHBIX MPEAMETaX €CTCCTBCHHO-
HAY4YHOTO IIHKJIA.

OOmme ecTeCTBEHHO-HAy4YHBIC IIOHSATHS: SBJIICHWE, HAy4YHBIM (PakT, TUIOTE3a,
TEOpHs, 3aKOH, aHaIM3, CHUHTE3, KJIaCCH(HUKAIUSA, IePUOJUIHOCTh, HAOIIOJICHNUE,
U3MepEeHHE, SKCIIEPUMEHT, MOJIE]Ib, MOJCIINPOBAHHE.

dwusuka: MaTepust, MUKPOMHP, MAaKPOMHUP, aTOM, JICKTPOH, TPOTOH, HEHTPOH, HOH,
W30TOITbI, PAJHOAKTUBHOCTH, MOJICKYJIa, SHEPreTUYCCKHH YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, HACAIbHBIA ra3, (U3NYECKHUC BEIUYMHEI,
CIMHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kmerka, opraHus3M, JKocucTeMa, Owmocdepa, meTabOIU3M, MaKpO-
U MHUKPODIJIEMEHTBI, OCJIKH, JXUPBI, YIJICBOJIBI, HYKIICHHOBBIC KHCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U TIOTOK YHEPTHH B SKOCHUCTEMaX.

['ecorpadus: MuHEpaibl, TOPHBIC TMOPOJBI, IIOJIE3HBIC HCKOIAEMBbIC, TOILIMBO,
peCypCHl.

TexHoJIOTHS: XUMHUYECKas IMPOMBIIUICHHOCTh, METAJUTypIHs, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOXO3HCTBCHHOE IIPOM3BOJICTBO, IIMINEBAs IPOMBIIIICHHOCTD,
(dapmareBTHYECKas MPOMBIIUICHHOCTD, IMPOM3BOJCTBO KOCMETHYECKHX IPEHapaToB,
MIPOMU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, JJICKTPOHHAS IPOMBIIUICHHOCTD,
HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTrBercTBUM € CHCTEMHO-AEATEIIBHOCTHBIM NOAXOAOM B CTPYKTYypE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpenMeTa « XUMUs» Ha YPOBHE CPEIHETO OOIIETO
o0pa30BaHUs BBIICIEHBI CIEAYIOUME COCTABISIONIME: OCO3HAHHE OOYYaIOIIMMUCS
POCCHICKOM  TPaXKIAHCKOM  MACHTUYHOCTH; TOTOBHOCTH K  CaMOpPAa3BUTHIO,
CaMOCTOATENLHOCTH U CaMOOIPECIICHUIO; HAJIWYMe MOTHUBAlMM K OOY4YEHHIO;
TOTOBHOCTh M CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOJICTBOBATHCS MPUHSTHIMU B OOIIIECTBE
MpaBUJIaMH M HOPMAaMH T[OBEACHHUS; HAJIW4YAE MPABOCO3HAHUS, SKOJIOTHYECKOU
KYJbTYPBI; CHOCOOHOCTh CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JInyHOCTHBIE  pe3yJIbTaTbl  OCBOCHUA  IpeaMera  «XHUMUs»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh  ONbITA [O3HABATEJILHOM M  MPAKTUYECKOW  JAESATEIbHOCTH
0Oy4JaronIuxcs B MPOIECCE peaau3aliu 00pa3oBaTEIbHON EITeIbHOCTH.

JInyHOCTHBIE ~ pe3yJIbTaTbl  OCBOCHUA  IpeaMera  «XHUMUsS»  OTPAXKAIOT
cOpPMHPOBAHHOCTh  OIbITAa [MO3HABATEIIbBHOW M  MPAKTUYECKOW  JIeITeIbHOCTH
oOy4JaronmMxcs B MPOLECCE pean3alii 00pa30BaTEIbHON IEATETbHOCTH, B TOM YHUCIIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUS:

OCO3HAHMS OOYYAIONMMKCS CBOMX KOHCTUTYIHOHHBIX IIPaB MU OOS3aHHOCTEH,
YBKEHUS K 3aKOHY U ITPABOIOPSIKY;

IPEICTABICHHUS O COMMAIBHBIX HOPMAaX U MPaBUIIaX MEKIUYHOCTHBIX OTHOIIEHUI
B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IEATCIHHOCTH NMPH CO3MaHUU YUEeOHBIX
IPOCKTOB, PEIICHUH yYeOHBIX M IMO3HABATEIBHBIX 3a7ad, BBIIOJHEHHH XHMHUYECKUX
9KCIICPUMEHTOB,;

CIOCOOHOCTH TTOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apryMEHThI
JPYTUX MPU aHATU3E PA3IUYHBIX BHIOB YIeOHOU ACSITEIBHOCTH;

2) NaTPHUOTHYECKOT0 BOCTTUTAHUS:

LICHHOCTHOI'O  OTHOLIEHUS K HCTOPUYECKOMY M  HAy4yHOMY  HaCIEIUIO
OTE€UYCCTBECHHOMN XUMUH;

yBaXEHUSI K TMPOLECCYy TBOpUeCTBA B OOJACTH TEOPUUM U TPAKTUYECKOTO
IIPUJIOKEHUS XUMHUH, OCO3HAHUS TOTO, YTO JAHHBIE HAYKU €CTh PE3YyJIbTAT JUIUTEIbHBIX
HAOJIOCHUM, KpPOMOTJIMBBIX 3KCHEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOIO TpyJa
YYCHBIX U IIPAKTUKOB;

UHTEpECa U II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUHM U MOCIEAYIOLIEM aHaIU3e
uH(OpMAIUKU O MEPEAOBBIX TOCTHHKEHHUSIX COBPEMEHHON OT€UECTBEHHON XUMUHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO IMOBEACHUS;
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CIIOCOOHOCTH OIICHHWBATb CHUTyalluH, CBA3AHHBLIC C XWMHWYCCKUMU SABJICHUAMU,
N IIPUHUMATDb OCO3HAHHBIC PCHICHUA, OPUCHTUPYSACh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI
N ICHHOCTH,

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

4) dopMupoBaHus KyJbTYPHI 310POBbSI:

MOHMMAaHUS IEHHOCTEW 3/I0pOBOT0 U Oe30macHoro o0pas3a *Ku3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DH3UYECKOMY U IICUXHYECKOMY
3JI0POBBIO;

coONIroficHUsT TpaBuUi 0Oe30macHOTO oOOpalleHus C BelmecTBaMH B OBITY,
MTOBCEIHEBHOM KU3HH, B TPYJIOBOU JIEITCIHBHOCTH;

MOHUMAaHHMS 1IEHHOCTHU MPaBWUJ WHJIWBUAYAJIBHOTO U KOJJIEKTUBHOT'O 0€30MacHOI0
MOBEJICHHS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTFOJICH;

OCO3HaHMsI TIOCJICICTBUH W HENPUITHS BPEIHBIX NPHUBBIYCK (ymoTpeOeHus
QJIKOT'0JIs, HAPKOTUKOB, KypEHHUS);

5) Tpy/A0BOIo BOCTIMTAHUS :

KOMMYHHUKATHBHOW KOMITETCHTHOCTH B y4€0HO-HCCIICOBATEIBCKOM JEATETHHOCTH,
OOIIIECTBEHHO MOJIE3HON, TBOPUECKON U JPYTUX BUJIAX JIEITEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE YYacTHE B PCIICHUM MPAKTUYCCKUX 3aJlad COIUATBHON
HaIPaBJICHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

HWHTEpeca K MPaKTHIECKOMY H3yUCHUIO TIPo(deccHii pa3mmaHoTO poja, B TOM YHCIIEe
Ha OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXEHUS K TPYAY, JIFOISIM TpyAa U pe3yiabTaTaM TPYIAOBOU JEATCILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYyAIBHOW TPACKTOPUU 0Opa30BaHUS,
Oynymieit mpodeccur M pean3alii COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWUMHUHU, HWHTEPECOB W MOTpeOHOCTEH
00I11eCTBA;

6) IKOJIOrM4ecKOro BOCIIMTAHMA:

AKOJIOTMYECKU  II€JIECOO0Pa3HOr0 OTHOIICHWS K TPUPOJIE KaK HUCTOYHUKY
CYIIECCTBOBAHMS KHU3HU HA 3€MIIE;

MOHUMAaHMS TJIOOAJIBHOTO XapakTepa OKOJOTHYECKHX IpoOJjieM, BIHSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MTPUPOJHON U COLIMATBHOU CPEIbL;

OCO3HaHMSI HEOOXOAMMOCTH HCIIOJIB30BAaHUS JOCTHIKCHHA XHMHHU ISl PCIICHHS
BOIPOCOB PAMOHAIBLHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPUATHS JEHUCTBUU, NMPUHOCIIIMX BPEI OKPYXKAOWIEH MPUPOTHOU
cpelne, yMEHHUS TMPOTHO3MPOBATH HEOIATONMPUSATHBIE HKOJIOTHYECKHE TIOCIESACTBUS
MPEANTPUHUMAEMBIX JCUCTBUN U TIPEIOTBPAIATh UX;

HAJIMYMS PA3BUTOIO HKOJIOTUYECKOrO MBILUICHUS, 3KOJOTMYECKON KYJIBTYPHI,
ONBITA JEATEIBHOCTH 3KOJOTMYECKON HAIPABIECHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
UMHU B TIO3HABATEIbHON, KOMMYHUKATUBHOW M COIIMAJILHON MPaKTHUKE, CIOCOOHOCTH H
YMEHUS aKTUBHO MPOTHBOCTOATH UJICOJIOTHH XeMo(hoouu;
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7) HeHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUA CreUUKA XUMHUU KaK HayKd, OCO3HAHUS €€ poiu B (YOPMHUPOBAHHUH
pallMOHANIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM  IIEJIOCTHOTO  MpEICTaBICHUS
00 OKpyXalolieM MUpPE Kak O €TWHCTBE MPHUPOJBI U YEIOBEKA, B TO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHuu Ipo0JIeM COXpAHEHHs PUPOIHOTO PABHOBECHS;

yOeKIEHHOCTU B 0COO0M 3HAUMMOCTU XUMUH JJIsI COBPEMEHHOM [IUBUIIM3AINH: B €€
TYMAaHUCTHYECKOW HANPABICHHOCTH W BAXHOW pONM B CO3MaHUA HOBOW 0asbl
MaTepUaNIbHOW KYJbTYpbl, B PEHICHUU TNIOOAIBHBIX IPOOJEM YCTOMYMBOIO Pa3BUTHS
YeJIOBEUECTBA — ChIPbEBOM, YHEPTETUUECKOM, MUILIEBON U IKOJIOTUYECKON O€30MacHOCTH,
B Pa3BUTHUM MEAMIIMHBI, OOECIEUYEHUH YCJIOBHI YCIEIIHOTO TPpyJda M 3KOJIOTHYECKU
KOM(OPTHOM KU3HU KaXKIOTO WieHa OOIIECTBA;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTU: MOHUMAHUS CYIIHOCTA METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIOJIb30BaTh MOJy4aeMble
3HaHUS JUIsl aHaIu3a U OOBACHEHUS SBJICHUH OKPY)KAIOIIETO MHpA M MPOUCXOISIINX
B HEM WM3MEHEHUH, YMEHHMs JeJlaTh 0OOCHOBAHHBIE 3aKIIIOUEHHSI HA OCHOBE HAYYHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LEIbI0 TOJTYYEHUS T0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XMMHUUECKUE 3HAHUS JJIS PELICHMUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYaLHSX;

MHTEpeca K MO3HAHMIO, HCCIIEIOBATENBCKOM 1€ATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTHU K HEMPEPBIBHOMY 00pa30BaHUIO U CaMO00pa30BaHUIO,
K aKTHBHOMY IOJIYYEHHIO HOBBIX 3HAHUM MO XUMHUHU B COOTBETCTBUHU C >KU3HEHHBIMH
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyJa B pa3iIMyuHbIX cdepax MNpodhecCuoHaIbHON
NEATEIBbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI IPOTPAaMMBl IO XUMHUM Ha YPOBHE
CpeaHero oo11ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUTSI dbopmupoBaHUs MHUPOBO33pEHUS oOyyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbBIE) OOUIEHAYYHbIE TMOHATHS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAYYHOU KapTHUHBI MUPA U CIIELU(PUKY METOIOB IMO3HAHUS, UCTIOIb3yEMbIX
B €CTECTBEHHBIX HayKax (Marepusi, BELIECTBO, dHEPIHs, SIBJCHUE, MPOIECC, CUCTEMA,
HAy4YHBIH (paKkT, IPUHLHII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEOBAHHE,
HaOJI0/ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCalbHble Y4YeOHbIe JeWCTBUS (IIO3HABATENbHbIE, KOMMYHHUKATHBHBIE,
peryisiTuBHbIE), o0ecreunBaomuye GopMupoBaHue (GyHKIMOHATBHOM IPaMOTHOCTU U
COLIMaJIbHON KOMIETEHIIMHA 00Y4arOIINUXCS;

CIIOCOOHOCTh OOYHYAIOIIMXCSl HCIIOJIb30BATh OCBOEHHBIE MEXIMCIUIUITMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE y4eOHbIE JAEHCTBUS B MO3HABATEIILHON
Y COIMAIbHOM MPAKTHUKE.
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MeranpeaMeTHbIe pe3yJIbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU Y4E€OHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMU.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble JJoruueckue aeiicTBHA:

CaMOCTOSITENIbHO (pOPMYJIUPOBATh M aKTyaJIM3UPOBATh MPoOJieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAETATh LETU JCATCIBbHOCTH, 3a/1aBas MapaMeTphbl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCSITEILHOCTH C TOCTABJICHHBIMU LESIMU;

MCII0JIb30BaTh MPU OCBOECHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIICHUS: BbIJICIIATh
XapaKTepHbIE MPU3HAKU TOHATHUN W YCTaHABJIMBATH WX B3aMMOCBS3b, HCHOJIb30BaTh
COOTBETCTBYIOIINE MTOHATHS sl OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUH;

BBHIOMpATh OCHOBAHUSI U KPUTEPUM JIJIs1 KJIACCU(UKAIIMU BEIIECTB M XUMHUYECKUX
peakuuii;

YCTaHABJIMBATh NPUUYUHHO-CIICACTBEHHBIE CBS3U MEXKIY U3YYA€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PacCyXIeHUsSl (MHIYKTUBHBIE, JEAYKTUBHBIC, IO aHAJIIOTUN),
BBISIBJISITH  3aKOHOMEPHOCTH UM IPOTHUBOPEUMST B PACCMATPUBAEMBIX  SIBJICHHUSX,
dhopMyIMpPOBaTh BHIBOJIBI M 3aKTFOUCHUS,

NPUMEHATh B MPOLECCE IMO3HAHMS HCHOJIb3YEMbIE B XUMHUHM CHUMBOJWYECKHE
(3HAaKOBBIE) MOJIECIIH, TPEOOPA30OBLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKHI 3HAK
(cuMBOJI) 3JIeMEHTa, XuUMHUueckas (Qopmysa, ypaBHEHHE XMMHUYECKOW peakiuuu  —
IIPU PEIICHUN YYEOHBIX TTO3HABATEIIBHBIX U MPAKTUYECKUX 33714, IPUMEHSITh Ha3BaHHbIC
MOJICJIbHBIE TPEACTABJICHUS [JIS BBISIBICHUA XAPAKTEPHBIX IPU3HAKOB H3YYaEMbIX
BEIIECTB U XUMHUYECKUX PEAKLIHH.

Bba3oBble ucciieqoBaTeIbcKue 1eiicTBUA:

BJIAICTh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMUYECKUX PEAKITHIA;

(dbopMyTUpOBATh LENH U 33a4H WCCIIECIOBAHUS, HCIIOIh30BaTh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(hOPMYITUPOBAHHBIEC BOIIPOCH B KAUECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI JIsi (POPMUPOBAHUSI THUMOTE3BI MO MPOBEPKE MPABMIHBHOCTU BBICKA3bIBAEMBIX
CYKIECHHUM;

BJIa/ICTh HABBIKAMU CAMOCTOSTEILHOTO IJIAHUPOBAHUS U MMPOBEACHUS YUCHUYECKUX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHUS HAOIIOJaTh 3a XOJIOM IIpolecca,
CaMOCTOATENILHO TPOTHO3UPOBATh €ro pe3yiabTaT, (OpPMyIUpOBaTh OOOOIICHHS U
BBIBOJIBI OTHOCHUTEILHO JIOCTOBEPHOCTH PE3yJbTaTOB WCCIICIOBAHUS, COCTABISThH
000CHOBaHHBIN OTYET O TIPOJIETaHHON padoTe;

MpUOOPETATh OMBIT YUSHUYECKON UCCIIENOBATEILCKON U MTPOCKTHOM JIEATEILHOCTH,
MPOSIBJISITH CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOMCKY METOJ/IOB PEIICHUS
MPAKTUYECKUX 33714, MPUMEHEHUIO PAa3IMYHBIX METO/I0B ITO3HAHMSI.

Pabora ¢ undpopmanueii:
OPUEHTUPOBATLCA B PA3IUYHBIX MCTOYHHUKAX WHOOpManMM (Hay4HO-MOIMYyJspHas
JUTEpATypa XUMUYECKOTO COJEp>KaHUs, CIIPaBOYHbIE mocobusi, pecypcsl HTepHETA),
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aHAJIN3UPOBaTh MH(OPMALIMIO Pa3IMUHBIX BUAOB U (OPM MPEICTABICHUS, KPUTUUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HENMPOTHBOPEYUBOCTH;

(opMyIHUpPOBATH 3aIPOCHI U IPUMEHSATH PA3IUYHBIE METOABI IIPU TIOUCKE U OTOOPE
uH(pOpMaIuu, HEOOXOIUMOM JIJIsl BBIITOJIHEHUS YUEOHBIX 3a]1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTb  ONBIT  HMCHOJb30BAaHUS  MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3INYHbIX IOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYUYHBIM SI3bIK B Kaue€CTBE CPEACTBA MpU pabOTE C XUMHYECKON
uHpopMale: IPUMEHATh MEeXIpeAMEeTHbIE ((PU3NYECKUE U MATEMaTUYECKUE) 3HAKU U
CHUMBOJIBI, (hOpMyIIbI, aOOpeBHATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISJHOCTH.

KoMMmyHUKAaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYyXXJaeMOH TEeMbl B XOJE Juajora
W/WIW  JUCKYCCUHU, BBICKAa3bIBaTh HWICH, (OPMYJIUPOBATh CBOH  IPCIIOKCHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEUIOKCHHOH 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMCH pe3yJIbTaTOB IO3HABATEIIBHON JCATCIILHOCTH,
MOJIyYEHHBIX CaMOCTOSITCIIBHO WM COBMECTHO CO CBEPCTHHKAMH TIPH BBITIOJHCHHUH
XUMHYECKOTO SKCICPHUMEHTa, IPAKTUYCCKOH padOThl IO HMCCICIOBAHUIO CBOMCTB
U3yYaeMbIX BEIICCTB, pealH3alli Y4eOHOTO MPOCKTa, M (POPMYJIUPOBATH BBIBOJIBI
10 pe3ysibTaTaM IMPOBEACHHBIX HCCIICIOBAHUIA ITyTEM COTJIAaCOBAHMS IO3UIUH B XOJC
oOcyxeHust 1 0OMeHa MHEHHSIMU.

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JeHCTBUS

CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh W OCYIIECTBIISAITh CBOIO  [MO3HABATEIbHYIO
JeSTENIbHOCTh, Ompenensiss e€ M[end W 3aJayd, KOHTPOJIMpOBaTh M TIO0 Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh NPEIaraeMblii aITOPUTM JA€UCTBUN IIPU BHIMOJIHEHUN
y4eOHBIX U HCCIEJOBATEIbCKUX 3a]ad, BbIOMpaTh HamOosiee 3¢h(EKTUBHBIN CHOCO0
UX pemieHus ¢ y4€TOM TMOJNyuYeHHs HOBBIX 3HAHMH O BEIIECTBAX U XUMHUYECKHX
peaxuusx;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  JIEATEIBHOCTM Ha OCHOBE CaMOaHajiu3a
U CaMOOLICHKH.

[IpenmeTHbIC PE3yIIbTaThI OCBOCHUSA IPOrPaMMBbI o XUMHAH
Ha yrayOJa€HHOM YpOBHE Ha YPOBHE CpeIHEro oOmiero o0pa3oBaHUS BKIIOYAIOT
cnenuduueckue A ydeOHOro mpeaMera «XWMHs» HAay4YHbIe 3HAHUS, YMEHUS H
CTHIOCOOBI JCHCTBHI MO OCBOCHHIO, MHTEPIPETAIIMU U MPEOOPa30BAHUIO 3HAHWH, BUIBI
JESTEIIbHOCTH 10 MOJYYEHUI0 HOBOTO 3HAHUS M NPHUMEHEHHUIO 3HAHUM B pPa3IMYHBIX
yU4EOHBIX CHUTyallUsX, a TaKXKe B PEANbHBIX J>KU3HEHHBIX CHTYAIMsIX, CBSI3aHHBIX
c Xxumuen. B nmporpamme mo XuMuu NpeaMETHBIE PE3YJIbTAThI IPEACTABICHBI 10 T0/1aM
U3YyYEHUS.
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INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUsI Kypca «OpraHvueckas XUMHUsD OTPaKarorT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN: O MECTE WM 3HAYEHUHM OPraHUYECKOW XUMUU
B CHCTEME €CTECTBEHHBIX HAayK U €€ poJM B OOECIECUECHHH YCTOMYMBOTO Pa3BUTHUS
YeJIOBEUECTBA B PEIICHUH MPOOJIEM HKOJIOTHYECKOM, IHEPreTUYECKOM W MHILNEeBON
0e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB JHEPrUU, B OOECHEYEHUU PAIMOHAIBHOTO MPUPOAOINOIH30BAHMUS,
B (hOPMUPOBAHUM MUPOBO33PEHUS U 001N KyIbTYPhI YEIOBEKA, a TAKKE IKOJIOTUYECKU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 3/IOPOBBIO ¥ IPUPOTHON CPEJIC;

BJIAJICHUE CUCTEMOUN XUMUYECKUX 3HAHUI, KOTOPAsI BKJIIFOYAET: OCHOBOITOJIATAIOIINE
MOHSATHUS — XUMUYECCKHI JIEMEHT, aTOM, SIIPO U 3JICKTPOHHAs: 000JI0UKa aToma, S-, pP-, d-
aTOMHBIE OpOUTaIu, OCHOBHOE M BO30YXAEHHOE COCTOSIHUSI aTOMa, TMOpUIHU3alUs
aTOMHBIX OpOUTANICH, NOH, MOJIEKYJIa, BAJICHTHOCTD, AJIEKTPOOTPUIIATEIILHOCTh, CTENIEHb
OKHUCJICHUSI, XUMHYECKas CBs3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YTIIEPOTHBIM
CKelleT, (PyHKIMOHAJIbHAS TPYIINa, pajJukan, CTPYKTypHble (GopMysbl (pa3BEpHYTHIE,
COKpaIll€HHbIE, CKEJCTHBbIC), HW30MEpHUsl  CTPYKTypHass W  NIPOCTpPaHCTBEHHAas
(reomeTpuyeckas, onmuueckas), W30MEpbl, TOMOJIOTHYCCKUN psJl, TOMOJIOTH,
YTJIEBOJIOPOIbI, KUCIOPOJ- U a30TCOJAEPKAIIUE OPraHUYECKUE COCAUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAUHEHUS; TEOPUHU, 3AKOHBI
(mepuonuueckuit 3axkon .M. MenpaeneeBa, Teopusi CTPOCHHUSI OPraHUYECKUX BEIIECTB
A.M. DbyrnepoBa, 3aKOH COXPAaHEHUS MAacChl BEHIECTB, 3aKOH COXPAHEHUS U
MpEBpAIEHUs PHEPTUU MPU XUMHUYECKUX PEAKIIUSX ), 3aKOHOMEPHOCTH, CUMBOJIUYECKUM
A3bIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAITUE B OCHOBE TIOHUMAHHUSI IPUYUHHOCTHU
U CHUCTEMHOCTHM XUMHUUYECKUX SIBJICHUH; MPEICTABICHUS O MEXaHM3MaX XWMHYECKUX
peakiui, TepMOAMHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSIX HX MPOTEKAHUS,
O B3aMMHOM BJIMSIHUM aTOMOB W TPYNIl aTOMOB B MOJIEKyJaX (MHIYKTUBHBIA H
Me3oMepHbI  dddekTel, opueHTanthl | u Il poma); dakTomornueckue CBEACHUS
O CBOMCTBaxX, COCTaBe, IMOJY4YCHUHM U O€30IaCHOM HCIOJIb30BAHUM BaKHEHIINX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON NEATEIbHOCTH YeJOBEKa, OOIIMX
HAay4YHBIX TMPUHIMIAX XUMHUYECKOrO TMPOU3BOJICTBA (HA TpUMEpe MPOU3BOJICTBA
MeTaHoJIa, epepaboTku HEPTH);

c(OPMHUPOBAHHOCTh yMEHHI: BBISABISITH XapaKTePHBIC TMPU3HAKK TOHITHH,
yCTaHaBJIMBAaThb MX  B3aUMOCBSI3b, MHCIOJIB30BaTh  COOTBETCTBYIOLIWE  TOHSATHS
MIPU OMUCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTH YMEHHUIA:

HCIOJB30BaTh XHUMHUYECKYIO CHMBOJIMKY [ COCTAaBJIEHUS MOJEKYISPHBIX
U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEJIETHBIX) (GOPMYJ OpPraHUYECKHUX
BEIIIECTB;

COCTaBJIATh YpPAaBHEHUS XHUMHUYECKUX PEAKIUA M PACKpPbIBaTh HUX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO
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OaslaHca 3THX peaKkIHil, peakuii HIOHHOTO OOMEHa MyTEM COCTaBIEHUS MX MOJHBIX U
COKpaILEHHBIX HOHHBIX YPABHEHHU;

U3rOTaBIIMBaTh  MOJIETM MOJIEKYJ OPTraHMYECKHWX BEHIECTB IS HILTIOCTPALIMU
UX XUMHUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpPMUPOBAHHOCTh YMEHUW: yCTaHABIUBATh MPHUHAIICKHOCTh H3YUYEHHBIX
OpraHMYECKUX BEIIECTB IO WX COCTABY M CTPOECHUIO K OINpPEAEIEHHOMY KiacCy/TpyIe
COCJIMHEHUN, dagamb UM Ha3zBaHUs 1Mo cuctematudyeckoit HomeHkiatype (IUPAC) u
npueoOums TPUBHAIbHBIE HA3BAHMS JUIsl OTACIIBHBIX IPEACTABUTENEH OPraHHMYECKHX
BEIIECTB  (ATWJIEH, AalEeTWICH, TOJIYyOJd, TIUUEPUH, JTWICHIJIMKOIb, (EHOII,
dbopManbaerua, ameraabAeTHA, AaleTOH, MypaBbHHAs KHCIOTa, YKCyCHas KHCIOTa,
CTEapUHOBAsl, OJICMHOBAs, NAJIbMUTHHOBAs KHCIOTHI, TJIMIUH, AJJAHWH, MaJIbTO34,
bpyKTO3a, aHWIUH, TUBUHUII, U30IIPEH, XJIOPOIMPEH, CTUPOI U JIpYTHUE);

c(OPMUPOBAHHOCTh YMEHHUSI ONPEIENIATh BUJ XUMHUUECKON CBSI3U B OPraHUYECKHUX
COEJIMHEHUAX (KOBaJEHTHAsl U MOHHAsS CBSI3b, G- U T-CBSI3b, BOJAOPO/IHAS CBS3b);

Cc(OOPMUPOBAHHOCTh yYMEHUS MPUMEHATHh TMOJOXKEHUA TEOPUH  CTPOEHUS
opranndeckux BemectB A.M. bytinepoBa s OOBSICHEHUS 3aBHCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS;

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3HUECKUE U
XUMUYECKUE CBOMCTBA TUIUYHBIX IPEACTABUTENECH PA3INYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AJKAHOB, LHMKJIOAJIKAHOB, AJKECHOB, AJIKAIWCHOB, AJKWHOB, apOMATHYECKHUX
yIJIE€BOJIOPOAOB, CHHPTOB, ajbJAECTUAOB, KETOHOB, KapOOHOBBIX KHCIOT, HPOCTBHIX U
CIIOXKHBIX 3(UPOB, >KUPOB, HUTPOCOCAMHEHUH W aAMHUHOB, AMHUHOKHCIIOT, OEJKOB,
yraeBoAoB (MOHO-, M- M MOJHMCAXapPUAOB), WILIIOCTPUPOBATh T'€HETUYECKYIO CBS3b
MEXIy HUMH  YPaBHCHUSIMHU COOTBETCTBYIOIIMX XUMHUYECKUX peaxkuun
C MCTOJB30BAHUEM CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh YMEHHUS MOATBEPKIATh HA KOHKPETHBIX IMPHUMEPAX XapakTep
3aBHCHUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCIUHEHHHM OT KPaTHOCTH U
TUIIa KOBAJEHTHOU CBSA3M (G- U M-CBSI3U), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIIT aTOMOB
B MOJIEKYJIax;

c(OPMUPOBAHHOCTh YMEHMsI XapaKTepU30BaTh MCTOUYHUKH YTJIEBOJOPOJAHOIO
ChIpbs (He(Th, MPUPOIHBIN Ta3, Yrojb), CIOCOOBI €ro MepepadoTKH M MPAKTUUECKOE
PUMEHEHUE POIYKTOB MEPEepadOTKH;

c(OpMHUPOBAHHOCTH BJIAJICHHS CUCTEMOW 3HAHUI O €CTECTBEHHO-HAYYHbBIX METOAAX
MO3HAHUS — HAOJIIOJICHUH, U3MEPEHUH, MOJCIUPOBAHUHU, HKCIIEPUMEHTE (pEeaibHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHATH 3TH 3HAHUSI;

c(hOPMHUPOBAHHOCTh YMEHHMSI TNPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIbHON
NESTEIbHOCTH — aHaJlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue, CUCTeMaTH3allHIo,
BBISIBJICHUE NPUYUHHO-CIICICTBEHHBIX CBA3C€H — JUIsl M3YyYEHUS CBOMCTB BEILECTB U
XAMHUYECKUX PEaKI1i;

c(OPMUPOBAHHOCTh YMEHHUI: BBISIBISATh B3aMMOCBSI3b XHMHMUYECKHX 3HAHUU
C MOHATHUSMHU U MPEACTABICHUSIMU IPYTUX €CTECTBEHHO-HAYUHBIX MTPEIMETOB sl OoJiee
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OCO3HAHHOI'0 TMOHHMAaHUs CYHUIHOCTM MAaTE€pUAIIBHOTO €IMHCTBA MHpPA, HUCIOJIb30BaTh
CUCTEMHBIC 3HAHUS MO OPraHWYECKONM XMMHH Il OOBSCHEHUS W TPOTHO3WPOBAHUS
SABJICHUM, UMEIOLIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: TPOBOJAUTH PACUETHI O XUMHYECKUM (QopMysiaMm U
YpPaBHEHUSIM XUMHUYECKUX PEaKIUi C UCIOJIb30BaHMEM (DU3MYECKUX BEJIMYMH (Macca,
00BEM Ta30B, KOJIMYECTBO BEILIECTBA), XapaKTEPHU3YIOIINUX BEUIECTBA C KOJUYECTBEHHOM
CTOPOHBI: PacU€Thl MO HAXOXKICHUIO XUMHUYECKOU (hOpMYJIbl BEIIECTBA 1O M3BECTHHIM
MacCOBBIM JIOJISIM XMMHUYECKHX D3JIEMEHTOB, MPOJYKTaM CrOpaHUs, IUJIOTHOCTH
ra3o00pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AaHAIM3UPOBATh U OLIEHUBATH
C TO3HIIMK IKOJOTHIECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM M TPOU3BOICTBEHHON
NESATEIbHOCTH 4YEeJOBEeKa, CBA3aHHOM ¢ TmepepaboTKOM BEIECTB, UCIOJIb30BATh
MOJIYYCHHbIC 3HAHUS JJI1 MPUHSITUS TPAMOTHBIX pPEHICHUUA MNpoOJieM B CUTyallUsX,
CBSI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENIBHO IUIAHUPOBATh W IPOBOJUTH
XUMHUYECKUN IKCIEPUMEHT (MOJYyUYCHHE U U3YYEHUE CBOMCTB OPraHUYECKHUX BEIIECTB,
KAUYEeCTBEHHbBIEC PEAKIIMU YTIIEBOJOPOJIOB PA3JIMYHBIX KJIACCOB M KUCIOPOJICOAEPKAIINX
OPTraHUYECKUX BEIIECTB, PEUICHUE HKCIEPUMEHTAIBHBIX 3a/Jad MO PaclO3HABAHUIO
OpPraHUYeCKUX BEIIECTB) C COONIOJICHUEM TIpaBWJI O€30MacHOTrO  oOpalieHus
C BEIIECTBAMU U JIa0OpaTOPHBIM 000py10BaHUEM, (POPMYIUPOBATH 1€Ib UCCIIEIOBAHNUSA,
NPEACTaBIATh B PA3IUYHON (opMe pe3yabTaThbl SKCIEPUMEHTa, AaHAIU3UPOBATH M
OLICHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTH YMEHUIA:

coONI0IaTh MpaBHJia 3KOJIOTMYECKH LEIecCOO0pa3HOro TMOBEAEHUsT B OBITY
U TPYAOBOM MAESATETLHOCTH B LENMAX COXPAHEHUS CBOErO 3J0POBbS, OKPYKAIOIIEH
IIPUPOIJHOM CPElbl U TOCTUXKEHUS €€ YCTOUUUBOTO Pa3BUTHS,

OCO3HaBaTh OINACHOCTb TOKCHUYECKOTO JCHCTBUS HAa JKUBBIE OpPraHU3MBbI
OTPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbICH nokazarens [1K;

aHAIM3UPOBATh  IEJECO00PA3HOCTh  MPUMEHEHUS  OPraHWYECKUX  BEIECTB
B [IPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIECHUS PUCK-TIONB3a;

c(OPMHUPOBAHHOCTh ~ YMEHHUW:  OCYIIECTBIATH  IICJICHANPABICHHBIA  TOUCK
XUMHUYECKON HMHGPOpPMAIMU B PAa3IUYHBIX MCTOYHMKAX (HaydyHas U ydeOHO-Hay4dHas
JuTeparypa, CpeAcTBa maccoBoll HH@opMauuu, WHTEpHET W Jpyrue), KpUTHYECKH
AHAIU3UPOBAMb XUMHUUYECKYI0 HH(OpMAIHIO, nepepabamuléams €€ U UCHONb308ANb
B COOTBETCTBUU C MTOCTABJICHHON Y4eOHOM 3a/1auei.

11 KJIACC
[IpeameTHbIe pe3yabTaThl OCBOEHMS Kypca «OOIias M HeopraHuyeckas XUMHs)
OTPAKAIOT:
c(OPMHUPOBAHHOCTh  MPEJCTABIECHUN: O MaTEpUAIbHOM €AUHCTBE  MHpA,
3aKOHOMEPHOCTSX WU IMTO3HABAEMOCTH SIBJICHUN HPUPOIbI, O MECTE W 3HAYEHUU XUMUU
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B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B OOECHeYeHUH YCTONYMBOTO pPA3BUTHA,
B pEIICHUU MpOoOJIeM 3KOJIOTHYECKOM, PHEPreTUYEeCKO M MHUIEeBOM 0€30MacHOCTH,
B Pa3BUTUM MEIULMHBI, CO3JaHUH HOBBIX MAaTEPHAJIOB, HOBBIX MCTOYHHUKOB SHEPIUH,
B o0ecre4eHUMH  palMOHAIILHOTO  IMPUPOJIONOJIb30BaHUs, B  (OPMHPOBAHUU
MHUPOBO33pPEHUS U OOIIECH KyJIbTyphl YEJIOBEKa, a TAKKE IKOJOTUUECKH 0O0CHOBAHHOTO
OTHOILIEHHS K CBOEMY 3I0POBbIO U IIPUPOJIHON CPELIE;

BJIAJICHUE CUCTEMON XUMUYECKNX 3HAHWW, KOTOPAsi BKJIIFOYAET: OCHOBOIIOJIATAIOIINE
MOHATHUS — XUMUYECKHUH AJIEMEHT, aTOM, SAPO aToMa, U30TOIBI, JIEKTPOHHAS 000JI0UKa
atroma, S-, p-, d-aToMHbIC OpOWTAM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa,
rUOpuI3anus ATOMHBIX opOuTanei, WIOH, MOJIEKYIa, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKash CBA3b (KOBaJICHTHas,
WOHHAsi, METAJUIMYecKasi, BOJOPOJHAs), KpHUCTAJIUIMYECKas pemérka, XuUMUYecKas
peakius, pacTBOP, JIEKTPOIUTHI, HEAICKTPOJUTHI, HIEKTPOJIUTHUECKAS TUCCOLUAITMS,
CTENEeHb JIUCCOLIMAIIMU, BOJOPOJHBIN TOKa3aTedb, OKHUCIUTEIb, BOCCTAHOBUTEID,
TEIIOBOM 3(PHEKT XUMHUECKOUM peaKIuu, CKOPOCTh XUMUUECKOU peaKIui, XUMHYECKOE
paBHOBECHE; TEOPUU M 3aKOHBI (TEOpHUS DIICKTPOJUTUUECKON JAUCCOIMAIUU,
nepuoandeckuii 3akon [[.M. MeHaeneeBa, 3aKOH COXpaHEHUsI MacChbl BEIIECTB, 3aKOH
COXpAHEHHMS U MPEBPAIICHUSI SHEPTUH MPU XUMUUECKUX PEAKIUSIX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIUX MAaCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMHUH, MUPOBO33PEHUECKNE 3HAHUS, JIEKAIIUE B OCHOBE NOHMMAHHUSI IPUUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; COBPEMEHHBIC TMPEJCTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM ¢ HAJMOJIEKYJSIPHOM YpPOBHSX;
NPEACTABICHUSI O MEXaHM3MaX XHUMHWYECKHX pEaKUUld, TEepMOJMHAMUYECKUX
U KUHETUYECKHX 3aKOHOMEPHOCTSAX MX IMPOTEKaHUs, O XHWMHYECKOM pPaBHOBECHH,
pacTBOpAax M JUCMEPCHBIX CHUCTeMaX; (DaKTOJIOTUYECKHE CBEICHUS O CBOWMCTBAX, COCTABeE,
MOJTy4YeHUH W 0€30MacHOM MCIOJIb30BAHUM BaKHEHIITUX HEOPraHWYECKUX BEIIECTB B
OBITY W TPAKTUYECKOM JEATEIbHOCTU 4YeJOBEKa, OOIIMX HAY4YHBIX MPUHIMIAX
XUMHUYECKOTO MTPOU3BO/ICTBA;

c(hOPMHUPOBAHHOCTh YMEHHUMN: BBISBIISITH XapaKTEPHbIE NPU3HAKKA TOHATHM,
yCmauaenueams UX B3aHUMOCBA3b, UCHOb306aMb  COOTBETCTBYIOIIME  MOHSTHUSA
MIPU OMTMCAHUM HEOPTaHUYECKUX BEIIECTB U UX MPEBPaICHUI;

chOPMHUPOBAHHOCTh ~ yYMEHHUSA  HCIOJIb30BaTh  XUMHUYECKYIO CHUMBOJIUKY
Uit cocTaBieHHs (GOpMYJ BEHIECTB U YPaBHEHUM XHWMHYECKHX  PEaKIIHi,
cucrematrueckyto HomeHknatypy (IUPAC) u TpuBHaibHBIE Ha3BaHUS OTICIBHBIX
BEIIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OMPEACIATh BAaJCHTHOCTh U CTETICHh OKUCIICHUS

XUMUYECKHUX DJIEMEHTOB B COSTMHECHUSIX, BUJI XUMUYECKOMN CBSI3U (KOBaJICHTHAs, HIOHHAs,

MeTaJlTn4YecKasi, BOJIOPOIHAS ), TUIl KPUCTAUINUECKOMN PeléTK KOHKPETHOTO BEIIECTRA;

c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aBHCHUMOCTh CBOWCTB BEIIECTB

OT BUJAa XUMHUYECKOW CBS3M M THUIMA KPUCTAUIMYECKOW PEHmETKH, OOMEHHBIN
U JOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOU CBSI3H;
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c(hOpPMHUPOBAHHOCTh YMEHUM: KJIACCHU(PUIIMPOBATh: HEOPTaHWYECKHUE BEIIECTBA
[0 WX COCTaBY, XMMHUYECKHE PEaKIM{ IO Pa3IMYHbIM MpU3HAKaM (YUCIYy M COCTaBY
pearupyronx BeIIeCTB, TeIIOBOMY J(PdeKkTy peakuuu, H3MEHEHUIO CTeleHeln
OKHCJIGHHUsSI  DJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO Karaju3aTropa U  Jpyrue);
CaMOCTOSITETILHO 8blO0Upams OCHOBAHUS W KPUTEPUHU I KiIacCU(DUKAIUKM H3ydaeMbIX
BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH  IEPHOJWYECKOTO  3aKoHa
J.W. MenneneeBa U JEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTepHU30BaTh AJICKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XHMHYECKUX DJJIEMEHTOB IEPBOrO—YETBEPTOrO IMepuoaoB lleproanueckoi
cuctemsl .. MeHnneneeBa, UCIIONb3ysl MOHATHS «IHEPTETUUYECKUE YPOBHUY,
«OHEPreTHYECKHe IOAYPOBHM», «S-, P-, d-aToMHBIE OpOHTAIN», «OCHOBHOE M
BO30YXKIEHHOE DSHEPreTUYECKHE COCTOSHHS aToMa»; OOBICHATh 3aKOHOMEPHOCTH
W3MEHECHUS CBOWCTB XUMUYECKUX JIEMEHTOB U UX COCIMHEHUH T10 TIEPUOAaM U IpyIram
[Tepuomnueckonr cucrembl .M. MenaeneeBa, BaJECHTHbIE BO3MOYKHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHUS MX AJICKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHHUN. XapaKTEePU30BaTh (OMUCHIBATh) OOIINE XUMHUYCCKHE
CBOMCTBA BEIIIECTB PA3JIMUHBIX KIACCOB, n00MEepIcOams CyIIeCTBOBAHUE TeHETHIECKOMN
CBSI3M  MEXIY  HEOPraHMYEeCKHMMH  BEIIECTBAMM C  IIOMOIIBIKD  YPaBHECHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTH YMEHHUS paCKpBIBATh CYIIHOCTb: OKHCJIUTEIILHO-
BOCCTAHOBHUTEJIBHBIX PEAKIIUN IMOCPEJCTBOM COCTABJICHHUS AJICKTPOHHOTO 0OajaHca dTHUX
peaKkIuii; peakiuii HOHHOTro OOMeHa IMyTEM COCTABJICHUS MX MOJHBIX M COKPAIIEHHBIX
WOHHBIX YpPaBHEHMM; peakuuid TUAPOIU3a;, PEaAKIUHd  KOMIUIEKCOOOpa3oBaHUs
(Ha MpUMeEpe THIPOKCOKOMIUICKCOB IIMHKA U aJTFIOMUHHUS ),

c(hOpMUPOBAHHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XMMUYECKUX
pEAKIMKA C YUETOM MX SHEPIETUUYECKUX XAPAKTEPUCTHUK, XaPAKTEP U3MEHECHUS CKOPOCTH
XUMHUYECKON pPEaKlMM B 3aBUCHMOCTH OT Pa3IMYHBIX (PaKTOPOB, a TaKKe XapaKTep
CMEIIICHUS] XUMUYECKOTO PaBHOBECHS IMO]T BIUSHUEM BHEIIHUX BO3JICUCTBUM (MPUHITUIT
Jle llaTenne);

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XHMHUUCCKHE PEAKIIUH, JICKAIIHNE
B OCHOBE NPOMBIIIJICHHOTO IMOJYyYCHHUSI CEPHON KHUCIIOTHI, aMMHaKa, OOIIUE HAayYHBIC
MIPUHITUIIBI XUMHYECKHX MIPOU3BOJICTB; 11e71ec000pa3HOCTh MIPUMEHCHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOUKH 3pPEHUS] COOTHOIICHUS
PUCK-TIOJIB3a;

c(hOpMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOM 3HAHUW O METOJaX HAyYHOIrO TMO3HAHUS
SBJICHUN TpUpPOABl — HAONIOJEHUE, W3MEpPEHHE, MOACIUPOBAHUE, HKCIEPUMEHT
(peayIbHBIN U MBICJICHHBIH ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HAyKax, YMEHUS IPUMEHSITh
OTU 3HAHUS TPU DKCIEPUMEHTATILHOM MCCJICIOBAaHUU BEIIECTB U JJISI OOBSICHEHUS
XAMHWYECKUX SIBJICHUM, MUMEIOLIMX MECTO B MPUPOJIC, MPAKTUYECKOW AEATEIHbHOCTH
YeJI0BEKA U B MIOBCEIHEBHOM KM3HH;
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c(hOpPMHUPOBAHHOCTh YMEHHUS BBISIBISATH B3aMMOCBS3b XUMHUYECKUX 3HAHUHN
C OHATHUSAMH U MPEJICTABICHUSIMH JAPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB JIJis OoJiee
OCO3HAHHOT'0 TOHUMAHUS MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCTh YMEHUS MPOBOJUTH PACUYETHI: C HMCIOJIB30BAHUEM TOHSITHMA
«MaccoBas JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJIApHAsi KOHIIEHTPAIIMS»; MACChl BEILIECTBA
niu o0bEéMa raza 1o M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO
W3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIUIOBOTO 3¢ (deKTa peakiuu; 3HaYCHUs
BOJIOPOJAHOTO IIOKA3aTeisl PacTBOPOB KHUCIOT M IIECJIOYEW C M3BECTHOM CTEIEHBIO
JMCCOIUAINK; Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIU OJTHO
M3 MCXOJHBIX BEHIECTB JAaHO B BHJIE PACTBOpPA C OMPEACIEHHOM MaCCOBOM JHOJIEH
pPacTBOPEHHOTO BEIIECTBA WJM JIaHO B HM30BITKE (MMEET MPUMECH); JOJHM BBIXOJIA
MPOJYKTa PEaKIIUK; OOBEMHBIX OTHOIIICHHH T'a30B;

c(hOPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUJIAHUPOBAaTH U MPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (MPOBEJCHUE PEeaKldii MOHHOTO OOMEHa, MOATBEPKICHUE
Ka4eCTBEHHOI0 COCTaBa HEOPraHUYECKHX BEIIECTB, OMPEICICHHUE CPEAbl PAaCTBOPOB
BEIIIECTB C TOMOIIBI0O WHJMKATOPOB, W3YyUYCHHUE BIHUAHHUS Ppa3JIMYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHUYECKOW PEAKIHH, PEUICHHE JKCIEPUMEHTAJIBHBIX 3aJlad M0 TeMam
«Metamib» u «Hemetamb»y) ¢ coOmojeHHEM MpaBUil OE30MacHOr0 OOpalleHUs
C BEIIECTBAMU U J1a0OPaTOPHBIM 000pya0BaHHEM, POPMYIUPOBATH 11€]1h UCCIIEIOBAHNUSA,
npeocmaensmes B Pa3IudyHOM (popMe pe3ylabTaThl SKCHEPUMEHTA, AHAIUSUPOBAMD
Y OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMI: COOJIO/IAaTh MpaBUia MOJIb30BAHUS XUMHUYECKOU
MOCY/I0H U JTA0OpaTOPHBIM 000Py0BaHHUEM, OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH
C UHCTPYKIIUSIMH TIO BBIMOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OMBITOB, SKOJOTUUECKU
11e71ecO000pa3HOTO MOBEACHUS B OBITY U TPYAOBOM AEATEIBLHOCTH B IEIAX COXPaHEHUS
CBOETO 3/I0POBbS, OKPYXKAIOUIEH MPUPOJHOM Cpelbl U JOCTHUKEHHUS €€ YCTOWYHMBOIO
Pa3BUTHS, OCO3HABAMb OMACHOCTh TOKCHYECKOTO JICHCTBUSI HA >KUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX HEOPTAHUYECKUX BEIIECTB, MIOHUMas cMbICH rtokaszaresns 11K,

chOPMHUPOBAHHOCTh  YMEHHUI:  OCYIIECTBJISATh  II€JICHANIPABICHHBIM  TOWCK
XUMHUUYECKON HMH(pOpMAIMKd B Pa3IMYHBIX HCTOUYHHMKAX (HayyHas W Yy4eOHO-Hay4dHas
JuTeparypa, cpeAcTBa maccoBoil uHpopmaiuu, WMHTEpHET W Apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUYECKYI0 MH(OpMainuio, TmepepadaThiBaTh €€ M HCMOJIb30BaTh
B COOTBETCTBHUU C TTOCTABJICHHON Y4eOHOM 3a/1auei.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosaunue
No KomnuuecTBo OCHOBHBEIE BUEI JIEATEIILHOCTH
pa3/iesioB U TeEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yYaroIINXCs
y4eOHOT0 MpeMeTa
Pa3znen 1. Teopernueckue 0CHOBbI OPraHMY€CKOH XUMHH

1.1

[Ipenmer oprannueckou
XUMHUH.

Teopus crpoenus
OPraHUYECKUX
COeIMHEHNH

A. M. bytnepoBa

8

[IpenmMer u 3HaUE€HHE OPTraHUYECKOM
XUMUH, IPEJCTABIEHUE O MHOTOOOpa3nun
OpPraHUYECKUX COCTUHEHUM.

DJIEKTPOHHOE CTPOCHUE aTOMA YTIIEPO/a:

OCHOBHO€ U BO30YX/I€HHOE COCTOSIHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa
yriiepojia. XuMHYECKas CBSI3b

B OPraHUYECKUX COCTUHEHUSAX. TUIIBI
rUOpUIU3AIMK aTOMa yTiepoa.
MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHON
CBA3U (OOMEHHBIN U TOHOPHO-
aKIenTopHbIN). TUBI TepeKpbIBaHUS
ATOMHBIX OpOHTANICH: G- U T-CBS3H.
OnunHapHasi, ABOMHAS U TPOMHAs CBS3b.
CniocoObl pa3pbiBa CBsI3el B MOJIEKYJIax
opranuueckux Bemiects. [lonstue

0 CBOOOJIHOM pajiuKaie, HyKjaeopuie u
anexTpodue.

Teopus cTpOeHUST OPraHUYECKUX

PackpsiBaTh cMBICT U3y4aeMbIX
MOHSATUM (BBIJCTSATH UX XapaKTEPHBIC
MPU3HAKN) U IPUMEHSTh 3TH MOHITHUS
IIPY OITMCAHUU COCTaBA U CTPOECHUS
BEIIECTB, JUIS1 OOBSICHEHUS
OTJIETHHBIX (DAKTOB U SBJICHUM.
PackpsiBaTh CMBICIT MOJIOKEHUN
TEOPUU CTPOCHUS OPraHUYECKUX
BemiectB A. M. Bytieposa u
IPUMEHSTh UX JIJ151 00BSICHEHUSI
3aBHCUMOCTHU CBOMCTB BEIIECTB

OT COCTaBa U CTPOCHHUS.
Hcnonbs30BaTh XUMUYECKYIO
CHUMBOJIMKY JIJISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX,
CKEJIETHBIX ) (POPMYJT OPTaHUIECKUX
BEIIIECTB.

Onpenensite BUABI XUMUYECKOM
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coenunennii A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTUE — CTPYKTYypHAas
TEOPUS OPTaHUYECKUX COCTUHEHUMN.
3HaYeHUE TEOPUHN CTPOCHHUS
OPTraHUYECKUX COCANHECHUN.
MonekynsipHbIE U CTPYKTYpHbIE
dbopmyibl. CTpyKTypHBIE (HOPMYIIBI
pPa3JIMYHBIX BUJIOB: pa3BEpHYTAas,
COKpAILICHHAs1, CKEJIETHAs.

N3omepus. Buael uzomepuu:
CTPYKTYpHasi, MPOCTPAHCTBEHHAS.
OnekTpoHHBIE A (DEKTHI B MOJIEKYJIax
OPraHUYECKUX COCIMHCHUU.
NHayKTUBHBINA U ME30MEPHBIN 3P (EKTHI.
[Ipencrapnenue o kinaccuukanu
oprannyeckux BeuecTs. [lonsTue

o (byHKIIMOHATIBHOM rpyrme. ['omonorus.
I'omonornueckue psapl. Homenkiarypa
OPTaHUYECKUX COCTNHEHUN
(cucrteMaTtnueckas U TPUBHAIbHBIC
Ha3BaHUS).

OcobeHHOCTH U KaccuduKanus
OpraHuyecKux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKLIUN

B OPTaHUYECKON XUMHUH.
JKCIePUMEHTAIbHbIE METO/AbI
HU3y4eHHUs BELIeCTB M UX NPeBPAILCHHIA:

CBsI3U (OJIMHAPHBIC, KPaTHHIE)

B OPTaHUYECKUX COCTMHCHUSX.
XapakTepru3oBaTh POJIb U 3HAUCHUE
OpPraHUYECKON XUMHUU B PEIICHUN
po0JIeM HKOJIOTUYECKOM, MUIIIEBOM
0€30MMacHOCTH, B Pa3BUTHH
MEUITMHBI, CO3/ITaHUN HOBBIX
MaTepHayioB, B 00eCTICUeHUH
PaIrmoOHAIBHOTO
IPUPOIOTIOIH30BaAHNS,
MOJATBEPKIATh €€ CBSI3b C APYTUMU
HayKaMHU.

HUcnonp3oBaTh MOAEIN
OpraHUYECKUX BEIIECTB

JUTSI WJUTFOCTPAITUN MX XUMHYECKOTO U
IPOCTPAHCTBEHHOTO CTPOCHUS.
HabmtonaTh 1 onuckiBaTh
JIEMOHCTPAIMOHHBIE OTIBITHI,
IIPOBOJIUTH U OIHCHIBATH
1a060paTOPHBIE OMBITHI
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e JleMOHCTpaIIUK:

— O3HAKOMIJICHHUE C 00OpasiaMu
OpPTraHUYECKHUX BEIIECTB U MaTEepHAIAMH
Ha UX OCHOBE;

— OIIBITHI IO MPEBPAIICHUIO
OpPTaHMYECKUX BEIIECTB IMPU HArPEBAHUH
(raBneHue, oOyTrJIuBaHUE U TOPEHUE).

e JlaGopaTopHBIE OIBITHI:

— MOJICIUPOBAHUE MOJICKYJI
OpraHUYEeCKUX BEIICCTB

Hroro no pazneny

Pa3n

e 2. YriieBoaopoabl

2.1

[IpenenpHbIE
YTIEBOAOPOABI —
aJIKaHbI, IUKJIOATKAHBI

AusikaHbl. 'oMoJIOTHYECKUM PAJT aJTIKAaHOB,
ob1ast hpopmysia, HOMEHKJIATypa U
U30MepHsi. DIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
AJIKaHOB, Spg-m6pw:[1/13aunﬂ aTOMHBIX
opOuTanei yrieposaa, G-CBs3b.
Kongopmepor. Duznueckue cBoicTBa
AJIKaHOB.

XUMHUYECKHUE CBOMCTBA ATKAHOB: PEAKIIUU
3aMelIeHus], U30MEpHU3alliH,
JNETUAPUPOBAHUS, LIMKIU3AINH,
NUPOJIN3a, KPEKUHTa, TOPEHHUSI.
Haxoxnenue B mpupojie. CriocoObl
MOJTYYEHHUS U MPUMEHEHUE aJIKaHOB.

Bragets n3yqaeMbIMi XUMHYECKUMH
MOHSATHUSIMU.

BrIgBisITh XapakTepHbie TPU3HAKH
TIOHATHH, YCTaHABIIMBATh MX
B3aMMOCBSI3b, UCIIOIH30BATh
COOTBETCTBYIOIIHE MTOHITHSI

IIPY OITUCAHUU COCTaBa, CTPOCHUS

Y TIPEBPAIICHUNA OPTaHUYECKUX
COEIMHEHUM.

Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM,
CKEJICTHOM ) (hOopMYyJT YTIIEBOAOPOIOB.
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Huxnoankauel. O6mias Gopmyna,
HOMEHKJIATypa U U30MEPHSI.
OcoOEHHOCTH CTPOCHUS U XUMUUYECKUX
CBOMCTB MaJibIX (IIMKJIONPOTIaH,
[IUKJIOO0YTaH) ¥ OOBIYHBIX (IIUKJIOTICHTAH,
[UKJIOTeKCaH) HUKI0anKkaHoB. CriocoObl
MOJTYYCHUS ¥ IPUMEHCHHE ITUKIIOATKAHOB

2.2

Henpenenbubie
YTJIEBOAOPOIBIL:
AJIKEHBI, AJIKaJUEHBI,
AJIKUHBI

14

AJikeHbI. [ OMOJIOTHYECKU PAJT aTTKEHOB,
obmmast opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE ¥ POCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI aJTKEHOB,
sz-m6pnzu/13au1/m aTOMHBIX OpOUTaNIeH
yIiiepojia, 6- U m-CBA3U. CTPYKTypHas U
reoMerpuueckas (yuc-mpamnc-) K30Mepusi.
Dur3MYECKHE CBOMCTBA aJTKCHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
MPUCOEANHEHUSI, 3aMEILICHUS

B O-ITOJIOKEHHUE IPU IBOMHOM CBSI3H,
MOJIMMEPU3AIIMU U OKUCJICHHUS.
lIpedocmaenenue o mexanuzme peaxyuu
INeKMPOPUILHO20 NPUCOEOUHEHUS.
[IpaBuno MapkoBHuKoBa. KauecTBeHHBIE
peakiMu Ha JBOMHYIO CBS3b.

CnocoObI MoJTydeHUs! ¥ MPUMEHEHUE
AJIKCHOB.

Ankanauensl. Knaccudukanms
AJIKaJJMEHOB (CONPSIKEHHBIE,

VYcraHaBIMBaTh MPUHAJIEKHOCTh
BEIIECTB K ONPEIeIEHHOMY KJIacCy
yTIEBOAOPO/IOB 10 COCTaBY U
CTPOEHHUIO, Ha3bIBaTh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
IPUBOIUTH TPUBUAIIbHBIC HA3BAHMUSI
OTJIETBHBIX MPEACTABUTENEH
YTIEBOAOPOIOB.

Onpenenars BUABI XUMUYECKOU
CBSA3U B MOJIEKYJIAX YTJIEBOJAOPOJIOB
(KoBaJIeHTHAsI HEMOJSIpHAs U
NOJIIpHAs, G- U T-CBSI3b).
[ToaTBepk1aTh Ha KOHKPETHBIX
IpUMeEpax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
YIIEBOAOPOIOB OT KPATHOCTH U TUIIA
KOBAJICHTHOM CBA3M (G- U T~ CBSI3H),
B3aMMHOTO BJIMSHUS ATOMOB M T'PYIII
aTOMOB B MOJIEKYJIaX; a TAaKKe

OT OCOOEHHOCTEH peanu3aiuu
Pa3IMYHBIX MEXAaHU3MOB MPOTEKAHUS
pEaKIuu.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3NIecKue u
XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIINE
CIOCOOBI MOJIYYEHUS YTIIEBOJOPOOB,
MpPUHAJICKAIIUX K Pa3TUIHBIM
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W30JIMPOBAHHBIC, KYMYIUPOBAHHbLE).
Oco06eHHOCTH AJIEKTPOHHOTO CTPOCHUS U
XUMHUYECKUX CBOMCTB COMPSIKEHHBIX
TueHoB, 1,2- u 1,4-npucoeTMHECHHE.
[Tomumepusanus CONPS>KEHHBIX IUEHOB.
CnocoObl moJTy4eHHUs U IPUMEHEHNE
aJIKaJICHOB.

AuikuHbL. ['OMOTOTHYECKUH PSJT ATIKUHOB,
obmast opmysia, HOMCHKJIATypa U
M30MEPUS. DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
AJIKUHOB, SP-THOPHAN3ALINS SJICKTPOHHBIX
opOuTasnei aroMa yriepoaa. Guzndeckue
CBOMCTBA aJIKUHOB.

XUMHUYECKHE CBOMCTBA: pEaKIUU
MPUCOCTUHEHUS], AUMEPU3ALINU U
TpUMepU3aru, okuciaeHus. Kucinorueie
CBOMCTBA AJIKWHOB, UMEIOIUX KOHIIEBYIO
TPOWHYIO CBSI3b. KaueCTBEHHBIE peaKIIuU
Ha TPOWHYIO CBA3b.

CnocoObI MoJTy4eHUsI U IPUMEHEHUE
aJIKWHOB

2.3

ApoMartuueckue
YTIE€BOAOPO/IbI (APEHBI)

ApomaTHyecKue yriaeBOI0PO/IbI.
["'omosnoruueckuii psa apeHoB, 001Iast
dopmyIta, HOMEHKIIATypa U H30MEPHSI.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbI O€H301a.

KJIaCCaM.

BbISBISTH FeHETUYECKYIO CBSI3b
MEX]y YTJIEBOJAOPOJaMH PA3TUYHbBIX
KJIACCOB U MOATBEPKIAThH €€ HATMYUE
YPaBHEHUSMU COOTBETCTBYIOIINX
XUMUYECKUX peaKIuit

C UCIIOJIb30BAHNUEM CTPYKTYPHBIX
dbopmyI1 BEIIECTB.

XapakTepu3oBaTh HCTOYHUKHU
yIIEBOAOPOJAHOIO ChIPbs (HEPTH,
IPUPOJIHBIN r'a3, yrojb), CHOCOObI UX
nepepabOTKU U MPAKTUYECKOE
NPUMEHEHHUE TOJYyYaeMBbIX IPU FTOM
IPOAYKTOB.

Ncnonn3oBath 00I11ICHAYYHBIC
METO/IbI TTO3HAHUS

IPU CAMOCTOSITEIIBHOM
TUTAHWPOBAHUH, TIPOBEICHUH U
OTHMCAaHUU XUMUYECKOTO
AKcrepuMeHTa (1abopaTopHbie
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh nmpaBuiiaM 06e30macHON
paboThI B JlabopaTtopuu

IIPU UCTIOJIb30BAHUU XUMUYECKOM
ocyAbl M1 000PYIOBaHUS, a TAKKe
paBuiIaM OOpaIlleHusI C BEIIECTBAMU
B COOTBETCTBHH C MHCTPYKLUAMU
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IIpasuno apomamuunocmu, npumepnl
ApPOMAMUYecKUx COeOUHeHUl.
DOU3NYECKNE CBOMCTBA apEHOB.
XUMHUeCKHe CBOiicTBa OCH30J1a U €ro
TOMOJIOTOB: PEAKIIMH 3aMEIICHUS

B OCH30JIbHOM KOJIBIIE U YTIIEBOJOPOTHOM
paauKaie, peakiuy MprucoeIuHEHUS,
OKHCJICHHE TOMOJIOTOB O€H30.1a.
Peaxyuu sanexmpoghunvroco 3amewenus.
[Ipencrapienue 00 OpUESHTUPYIOIIEM
JICCTBUH 3aMECTHUTEJICH B OCH30ILHOM
KOJIbII€ Ha PUMEPE ATTKUIBHBIX
paauKanoB, KapOOKCUIBHOM,
TUAPOKCHUIIbHBIN, aMHUHO- H HUTPOTPYIIIL,
aTOMOB TaJIOTCHOB.

OCo00EeHHOCTH XMMHYECKUX CBONCTB
ctupona. [Toarumepuszamus cTuposa.
CriocoObl oSTy4eHUsI ¥ IPUMEHEHNE
apoOMaTUYECKUX YTJIEBOIOPO/IOB

2.4

IIpupoaHbIE HCTOYHUKHN
YIJIEBOIOPOJOB U UX
nepepadoTKa

[Tpupoausiii ra3. [lomyTHbie HeTsIHBIE
ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHblii yroias v NpoayKThI €ro
nepepadoTKu.

CnocoObl nepepaboTku HeTH:
NEPETOHKA, KPEKUHT (TEPMUYECKH,
KaTaJIUTUYECKUI ), pUPOPMUHT, TUPOIIN3.
[IponyxTsl nepepa®oTku HEPTH,

BBITNOJIHEHMS 1a00PAaTOPHBIX OIIBITOB
Y IPAKTUYECKUX padoT

10 MOJIYYEHUIO U U3YUYEHHUIO
OpPraHUYECKUX BEILECTB.
[IpencraBisTe pe3ynbTaThl
AKCIIEPUMEHTA B (hOpMeE 3anucu
YPaBHEHUI COOTBETCTBYIOIINX
peakiMii U JenaTh BHIBOJbI HAa UX
OCHOBE.

[IpoBOANUTH BEIYUCIICHHUS

JUTSI ONIPEICIICHUS MOJIEKYJIIPHON
(dbopMyJIbl OPraHMYECKOTO BEIIECTBA
10 YPABHEHUIO XUMUYECKON peaKkIuu
Y TI0 MaCCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIMX B €0 COCTaB,
1o Macce (00bemMy) MPOAYKTOB
CropaHusl.

CamOoCTOATENBHO IUTAHUPOBATH U
OCYUIECTBJISTH CBOIO
NO3HABATEJIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IpYyNNOBOW y4eOHOM eSITeIbHOCTH
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UX MMPUMEHEHUE B MPOMBIIIJIEHHOCTH

U B OBITY.

['eneTnueckas CBsI3b MEXAY Pa3TUYHBIMU
KJIaCCaMU YTJIEBOJ0POIOB

2.5

["astoreHnpon3BoHbIE
yTJI€BOJ0PO/IOB

DJIEKTPOHHOE CTPOEHUE
rajoreHONPOU3BOIHBIX YTIIEBOIOPOIOB.
Peakunu 3amenieHust rajorena

Ha TUJPOKCHUII, HUTPOTPYIIITY,
UAHOTPYIIY, aMUHOTPYIIITY.

JlelicTBUE HA TAJIOTEHITPOU3BO/IHbIE
BOJHOTO U CIIUPTOBOI'O pacTBOpa
menouu. Bzanmonaencreue
JUTaJIOT€HAJIKAHOB C MarHUEM U LIUHKOM.
[TonsTHE O METAITOOPTAHUYECKUX
coeauHeHusAx. Mcnonp3oBanue
raJIOTEHIPOU3BOJIHBIX B OBITY, TEXHUKE U
B CUHTE3E.

JKCIEPUMEHTAIbHbIE METOAbI
U3y4eHHUsI BelleCTB U UX MpeBPaIleHHIA:
e JleMOHCTpauu:

— JeMOHcTpanus (U3NIEeCKUX CBONCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTB);

— Ka4eCTBEHHbIC PEaKINU
YTJIEBOJIOPOJIOB PA3IMYHbBIX KJIACCOB
(oOeciBeunBaHrEe OPOMHOM WIJIM HOTHOM
BOJIbl, PACTBOpA NIEPMAHraHaTa Kajaus,
B3aMMOJICHCTBUE ALIETUIIEHA
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C aMMHA4YHBIM PACTBOPOM OKCHAA
cepebpa);

— o0pa3ibl mIacTMace, Kay4yKoB
PE3HHBIL;

— xosutekuu «Hedte» u «Yroby;

— BuaeopparMeHT «Bynkanuzamus
PE3HUHBD).

e JlaGopaTOpHbIE OMBITHI:

— O3HAKOMJIEHHUE C 00pa3laMu
MJIACTMACC, KAy4YyKOB U PE3UHBL;

— MOJIETMPOBAHUE MOJIEKYJI
YTJI€BOAOPOIOB U
raJIOr€HONPOU3BOHBIX;

— TOJIyY€HHE METaHA U U3YUYECHHE €r0
CBOICTB;

— TIOJIyYE€HHE alleTUJIEHA U U3yYEHHUE €ro
CBONCTB.

o [IpakTuueckue pabOTHI:

Ne 1. Ilosmyuenue sTUIEHA U U3YyUEHHE
€ro CBOMCTB.

e PacuérHeie 3a/1aun:

— OIPEACIICHUE MOJIEKYIJISIPHOU
(opMyJIbl OpraHUYECKOTO BEIIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJIAILIMX B €T0 COCTAB;




— HaXOXKICHUE MOJICKYIISIPHOH (hOPMYIIBI
OpPTraHMYECKOTO COCTMHEHUS [0 Macce
(06beMy) MPOTYKTOB CTOPAHUS;

pacu€Thl M0 YPaBHEHUIO XUMHUECKOM
peakuuu

Htoro mo pazgeny 35

Paznen 3. Kuciiopoacoaepxaniye opraHnyecKue coeInHeHHst

3.1 | Criupthl. DeHon 11

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
Ctpoenue MoJekyn (Ha mpumepe
MeTaHoJa 1 3TaHoia). ['oMoorudeckuii
psin, obmras hopmyia, u3oMepus,
HOMEHKJIaTypa U KiaccupUuKaius
crupToB. PU3NYECKUE CBOMCTBA
crupToB. BomopoaHas cBs3b.
XHWMHUYECKHE CBOMCTBA: PEAKLIUH
3aMElIeHUs], JETUAPATALINN, OKUCIEHUS,
B3aUMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPTraHUYECKUMH KHUCITOTaMHU.
KauecTBeHHas peakiys Ha OTHOATOMHBIE
cupThl. DU3NOJIOTUYECKOE JCUCTBUE
ATaHOJa U METaHOJa Ha OpTraHu3M
yenoBeka. CriocoObl MoTyueHus: U
MIPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.
[Ipocteie 2¢upsbl, HOMEHKIATYpa U
uzoMepusi. OCoOOEHHOCTH (PUBNUYECKUX U
XMMHUYECKUX CBOKCTB.

PackpbIBaTh CMBICI H3y4aeMbIX
MOHSATUM (BBIJCTSATH UX XapaKTEPHbIE
MPU3HAKU) U IPUMEHSTh 3T MOHITHUS
IIpY ONUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, JUIS1 OOBSICHCHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUIA.
Hcnonb30BaTh XUMHYECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOIN)
bopMyIT KUCIIOPOICOAEPKATINX
OPTaHUYECKHUX BEILIECTB.
VYcraHaBauBaTh MPUHAIEKHOCTh
KHCJIOPOI0COEPKAIIINX
OpraHUYECKUX BEIECTB

K OIpeeIEHHOMY KJIacCy M0 COCTaBy
U CTPOCHUIO, HA3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
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MHOT0aTOMHBIE CIUPTHI: STHJICHTJIMKOJIb
U TinepuH. OU3NYecKue U XUMUICCKHe
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aMMOJICUCTBHE C OPraHUYECKUMHU U
HEOPTraHWYECKUMHU KUCIOTAMU,
KaueCTBEHHAsI pPeaKIIUsl

Ha MHOTOQTOMHBIE CITUPTHI.
OU3M0IOTrHIECKOE IEHCTBUE

Ha opranusM denoBeka. CrocoObl
MOJIYYCHUS U IPUMEHEHHE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJIEKYJIbI, B3AUMHOE
BIIUSTHUE THIPOKCOTPYIIIBI U
OeH30JbHOTO sijipa. Pu3nYecKue
cBoricTBa heHosa. OcoOEHHOCTH
XUMUYECKUX CBOUCTB (PpeHoa.
KadectBennsie peaknyu Ha (HEHOM.
TokcuuHocTh Ppenosna. CriocoObl
MOJIyYeHHS U IPUMEHeHue (eHoma.
denondopmaabIeTHIHAS CMOJIA

3.2

KapOoHusnbsHbie
COEJTUHEHHUS:
aJIBJICTUIBI U KETOHBI.

Kap6oHOBBIC KUCTOTHI.

CrnosxxHble 23pUpBHL.
Kupsi

21

KapOonunbHble COeTUHEHNS: aThACTUIbI
Y KETOHBI. DJIEKTPOHHOE CTPOEHHUE
KapOOHWJILHOW TPYIIIBI.
["'omonorudeckue psiibl albIETUI0B U
KETOHOB, 00111as1 opmyJia, U30MEpUs

U HOMEHK1atypa. Puszndeckue cBocTBa
aJbJIETUI0B U KETOHOB.

OT/ICJIbHBIX MPEICTaBUTENCH
KHUCJIOPOJICOJICPKAINX COCTMHEHHM.
XapakTepu3zoBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NYECKue U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIOCOOBI OJIYYEHUS MPECTaBUTENCH
Pa3JIMYHBIX KJIACCOB
KHCJIOPOJICOJIEPKAITUX COETUHEHUIT;
BBISIBJISITh TEHETUYECKYIO CBS3b
MEXKTy HUMU U TTOATBEPKIATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX
PEAKLHI C UCTIOIb30BAHUEM
CTPYKTYPHBIX (hOpMYJI BEIIECTB.
[TonTBepknaTh HA KOHKPETHBIX
puMepax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOMN CITOCOOHOCTH
KHCJIOPOJICOEPKAIINX
OpraHUYECKUX BEIIECTB

OT (QPYHKIIMOHAJIBHBIX TPy

B COCTaBE€ UX MOJIEKYJI, B3AUMHOTO
BIIMSIHUSI @aTOMOB Y TPYIII aTOMOB

B MOJIEKYJIaX; a TaK¥Ke

OT OCOOEHHOCTH peaau3aiuu
Pa3JIMYHBIX MEXAHU3MOB MMPOTEKAHUS
peaxKuuil.

OnuceIBaTh COCTaB, XUMUYECKOE
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XUMHUYECKHE CBOWCTBA AJIBACTUAOB U
KETOHOB (peaKIuu MPUCOCTUHEHU).
lIpedcmasnenue o mexanuzme peaxyuil
HYK1e0UNbHO20 NPUCOeOUHEHUS.
OxkwclieHne ambJAeTHI0B, KaueCTBCHHBIE
peakuuu anpaeruaoB. Crnocoob
MOJTYYCHUS M MPUMEHCHHE aJIbJACTUIIOB U
KETOHOB.

OIHOOCHOBHBIE NPEICIbHBIC
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOCHHUS MOJICKYJI KapOOHOBBIX KHUCIIOT.
N3omepus nu Homenkiarypa. uznueckue
CBOWCTBA, BOAOPOIHBIE CBS3U.
XUMHYECKHUE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKius dTepupuKaIHH,
PEeaKIMK C Y4aCTHEM YTJIEBOIOPOIHOTO
pagukana.

[TonsiTHE O MPOM3BOIHBIX KAPOOHOBBIX
KHCJIOT: CJIOXKHBIE d(DUPBI, aHeUOPUObL,
2ANI02eHAH2UOPUODL, AMUObL, HUMPUIBL.
Oco0eHHOCTH CBOWMCTB MypaBbUHOM
KHCITOTHI.

MHuoroo6pasue kKapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEIETbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCJIIOT,
JTUKapOOHOBBIX KUCIIOT,
TUAPOKCUKAPOOHOBBIX KUJIOT.

CTPOCHHUE U TPUMEHEHHUE )KUPOB U
yTJIEBOJIOB, XapaKTEPHU30BaTh UX
3HaYEHUE IS )KU3HEACITSTLHOCTH
OpTaHHU3MOB.

Oco3HaBaTh OMAaCHOCTh BO3JIEHCTBHS
Ha JKUBbIC OPTaHU3MBI OTIPEICTICHHBIX
KHACITIOPOJICOIEPKAIITIX
OpPTaHUYECKUX BEIICCTB M MOSCHSTH
Ha IPUMEPax COCOObl YMEHBIIICHUS
¥ TIPEIOTBPAIICHHS UX BPEIHOTO
BO3/ICIICTBHS Ha OPTaHU3M YeJIOBEKa.
Ucnonp3oBatk 0011I€HAYYHbBIE
METO/IbI TIO3HAHUS

IPU CaMOCTOSITEIIBHOM
ITAHUPOBAHWUH, TIPOBEICHUN U
OTHCAaHUN XUMUYECKOTO
IKCIiepuMeHTa (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh npaBuiiaM 0€30mMacHON
paboThI B JlabopaTtopuu

IIPYU UCTIOIB30BAHUH XUMUYECKON
NOCYBI M 000PYIOBaHUS, a TAKKE
IpaBUIaM OOpaIlleHNs C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIHSIMHU
BBITIOJTHEHUS JTAOOPATOPHBIX OIBITOB
U MIPAKTUYECKUX paboT

0 TTOJTYYCHUIO U U3YICHHIO
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[IpencraBuTeM BBHICIIUX KapOOHOBBIX
KHCIIOT: CTeApUHOBAs], TAIbMUTUHOBAS,
OJIEUHOBAs, TUHONEBAS, TUHONEHOBAS
KUCNOThl. COocOObI MOTY4YEeHUS U
MpUMEHEHHE KapOOHOBBIX KUCIIOT.
Crnoxxnbie 2¢upsl. ['omooruaeckuii ps,
oOutas popmyia, U3oMepus U
HOMEHKJIaTypa.

XKupsl: ctpoenue, puznyeckue u
XUMHUYECKHUE CBOWCTBA )KUPOB: THAPOIIN3
B KMCJIOM U IIEJIIOYHOW Cpeax.
Oco0EeHHOCTH CBOMCTB KUPOB,
COJIEpIKaIINX OCTATKU HETPEACIbHBIX
KHUPHBIX KACHOT. JKUPBI B IpUpO/IE.
Mp114 KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX Motomiee aecteue. [lonsmue

O curmemu4ecCKux mMornumux cpeécmeax
(CMC)

3.3

VriaeBoasl

OO6m1as xapakTepucTrKa yrieBOJ0B.
Knaccudukanus yrieBoaoB (MOHO-, 14-
U TIOJTHCaXapuibl).

MoHocaxapuapl: TJIF0K03a, PpyKTO3a,
pubo03a, rayaKkTo3a, 1e30KCUpruoo3a.
dusnyeckre CBOMCTBA U HAXOXKICHUE

B nipupoje. dorocunres. Onmuueckast
usomepusi. Konvuamo-yennas
maymomepusi Ha npumepe MoJleKyJivl

OpraHUYECKHX BEIIECTB.
IIpencraBisTs pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHHUI COOTBETCTBYIOIIUX
peaklmii U JenaTh BbIBOJbI HAa UX
OCHOBE.

[IpoBOINUTH BEIYMCIICHHUS

JUTSI ONIPEACIICHUS MOJIEKYJIIPHON
(GbopMyJIbl OPraHUYECKOTO BEIIECTBA
10 YPaBHEHUIO XMMUYECKOU peaKInu
Y TI0 MACCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOASIINX B €r0 COCTaB,
a TaK)Ke Ha OIpPEEIICHUE JOJIN
BBIX0/Ia MPOAYKTa pEeaKIuu

OT TEOPETHUYECKH BO3MOYKHOTO.
CamMOoCTOATENBHO IUTAHUPOBATH U
OCYLIECTBJIATH CBOIO
NIO3HABATEJIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPYIINOBOM yueOHOU AESITEbHOCTH
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2n0K03bl, npoekyuu Xeyopca, a- u -
aHomepbl 2NI0KO3bl.

XUMHYECKHUE CBOMCTBA IITFOKO3BI:

C YYaCTHEM CHUPTOBBIX U aNbACTHIHOU
TPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpOKEHUE TITFOKO3BI.

[IprMeHeHUE TIIFOKO3bI, €€ 3HAUCHHE

B )KU3HEACATEILHOCTH OpPTaHU3MA.
Jucaxapupl: caxapo3a, MajlbT03a U
nakto3a. BoccraHaBiuBaronme u
HEBOCCTAHABJIMBAIOIINE TUCAXAPU/IBI.
I'mpponus caxapossl. HaxoxaeHnne

B MIPUPO/JIC U PUMEHEHUE.
[Tonucaxapuapl: Kpaxmal, TJIMKOTEH U
nesuoa03a. CTpoeHne MakpoOMOJIEKY
KpaxMalia, TJIMKOT€HA U LEJLTI0I03bI.
du3nvecKre CBOICTBA Kpaxmaina u
LEJUTI0I03bl. XMMUYECKHUE CBOMCTRA
KpaxMmaJia (TUpoJin3, KayeCTBEHHAs
peakus ¢ Wogom). XuMHUYECKUe
CBOMCTBA IEJUTOJI03bI (TUIPOJIN3,
peakius noixydeHue 3hupon
uesutoa03bl). [Tonsitue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
alleTaTHBIN IIEJIK).
JKCIEPUMEHTAIbHbIC METOABI
HU3y4YeHHUs BelleCTB U UX MPeBPAIleHHIA:
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e /leMOHCTpanuu:

— CBOWCTBa COUPTOB: pACTBOPUMOCTh
B BO/IE€, B3aUMOJCHCTBUE ATaHOJIA

C HATPUEM, OKUCIIEHUE ATUIIOBOTO CIIUPTA
JTUXPOMATOM KaJivs (BO3MOXKHO
MCIIOJB30BaHUE BUICOMATEPHUAIIOB);

— KA4YE€CTBEHHbBIE PEAKIINH AJIbJICTUIOB:
C aMMMAYHbIM PACTBOPOM OKCHJIA
cepedpa u rugapokcuaom meau(Il);

— XUMMHYECKHUE CBOMCTBA pacTBOpa
YKCYCHOU KHCIIOTHI.

e JlaGopaTOpHbIE OMBITHI:

— peakius TJIUIEepUHa C THAPOKCUAOM
meau(11);

— OKHCJICHUE ITUJIOBOTO CITUPTa

B QJIBJAETHU/I PACKAIEHHON MEIHOM
MIPOBOJIOKO;

— B3aHMMO/ICUCTBUE PACTBOPA IIFOKO3BI
¢ ruapokcuaom meau(1l);

— B3aUMOJICUCTBUE KpaxMajia C HOJIOM.
e [IpakTueckue paboThI:

No 2. Pemenue skciepuMeHTaIbHBIX
3a1a4 1o TeMe «CrnupThl U GEeHOIBDY;
Ne 3. Pemenue skcniepuMEHTAIbHBIX
3amad o TeMe «KapOoHOBBIE KMCIOTHI.
Cnosxxnble 3Gupb».

e PacuéTHbIe 3aJa4U;
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— OIpeeneHNe MOJICKYISIPHON
(GhopMyIIbl OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB DJICMEHTOB,
BXO/JISIIMX B €T0 COCTaB; MO0 Macce
(o0BeMy) IPOTYKTOB CTOpaHUS,

110 KOJINYECTBY BEIIECTBA (Macce,
00beMy) IPOTYKTOB PEAKIIUU U/ WITH
HCXOJTHBIX BEIIECTB;

— pelleHre pacuE€THHIX 3a/1a4

Ha OTIPECIICHUE JOJU BBIXOa MPOTYKTa
pPEaKIMK OT TEOPETUICCKU BO3MOKHOTO

Hroro no pazuneny

41

Pa3znen 4. A3oTcoaeprxkaiiue OpraHudeckue coeIuHeHust

4.1

AMUWHEL.
AMUHOKHUCIIOTHIL. beaku

12

AMWHBI — OpraHUYeCKUE MPOU3BOIHBIC
amMmuaka. Knaccudukaims aMiuHOB:
anudaTUIeCKue U apOMaTUUYECKUE;
MIEpPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue mosekyn, odmas popmyina,
M30Mepusi, HOMEHKJIaTypa U (puznueckue
cBoiicTBa. XUMHYECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIE
CBOMCTBa, AIKWJIUPOBAHUE, PEAKIIUU

C a30TUCTOM KMCJIOTOM.

Com anKuIaMMOHUSL.

AHWIMH — IPEICTaBUTE]Ib AMUHOB
apomaTtuyeckoro psaa. CTpoeHue
aHuiMHA. B3anmHoe BIMsIHUE TPYIIIT

PackppiBaTh CMBICIT H3y4aeMbIX
MOHATHH (BBIICATH UX XapaKTEePHBIC
MPU3HAKK) U IPUMEHSATD YT MOHATUS
IIPY OTNTMCAHUU COCTaBa U CTPOCHUS
BEIIIECTB, JUISI OOBSICHEHUS
OTJIETHHBIX (DAKTOB U SBJICHUM.
Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOM, COKpAIIEHHOI)
dbopmyI a30TCOIEpPIKAIINUX
OpTraHUYECCKUX BEIICCTB.
OnpenensiTh MPUHAIC)KHOCTD
a30TOCO/IEPKAIIUX BEIIECTB
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aTOMOB B MOJIEKYJIC aHUJIUHA.
Oco06eHHOCTH XMMUYECKUX CBOMCTB
aHwiMHa. KauecTBEeHHBIE peaKkIuu

Ha aHWJIUH.

CnocoObl OJTy4YeHHE U NPUMEHEHHE
anudaTHIeCKUX aMUHOB M aHUJIMHA

13 HUTPOOEH30171a.

AmuHOKUCIOTEI. HOMeHkIatypa u
nzomepus. OTaenbHbIe NPeACTABUTEIN
0-aMUHOKHCJIOT: TJIUIMH, aJJaHuH,
Genunananun, ceput, 21ymamMuHo8as
Kucioma, 1usuH, yucmeur. Onmudeckast
uUzoMepusi AMUHOKUCTIOM.!

D- u L-amunoxucnomeor.

du3n4ecKre CBOMCTBA aMUHOKHUCIIOT.
XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEpHBIX OPTAaHUYCCKUX COCTMHEHUH,
peakius MOJIUKOHJICHCAIlUH,
00pa3oBaHUE MENTUIHON CBS3H.
buonornueckoe 3HaYeHUE AMUHOKHUCIIOT.
CHUHTE3 NENTUIOB.

benku kak npupoHbIe MOJUMEPHI.
[TepBuynasi, Bropu4Hasi U TpeTUIHAs
CTpyKTypa O0enkoB. XUMHUUYECKHE
CBOMCTBa OCJIKOB: THIPOJIN3,
JICHATypalus, KaYeCTBEHHbBIC PEaKIun

Ha OCJIKH.

K OIpeeIEHHOMY KJIacCy M0 COCTaBy
U CTPOCHUIO, HA3bIBATh UX

110 CUCTEMATHUYECKOM HOMEHKIIAType;
MIPUBOJUTH TPUBHAIBHBIC HA3BaHUS
OT/ICJIbHBIX MIPEIACTABUTEIICH.
XapaxkTepu3oBaTh COCTaB, CTPOEHHUE,
IpUMEHEHHE, (PU3UICCKHUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CITOCOOBI MOTYYCHHS TUITHYHBIX
NpeACTaBUTENIEH a30TCOACPIKAIINUX
COEINMHCHUH.

OnuceiBaTh COCTAB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OCIKOB;
MOSICHSTh HAa IIPUMEpPaX 3HAUCHUE
OeJIKOB JJIsl OpraHu3Ma yejoBeKa.
[TpoBOaUTE BEIYUCICHUS

JUJISL OTIPEICJICHUSI MOJICKYJISIPHOM
(hopMyJIBl OPraHUYECKOTO BEIIeCTBA
110 MAaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJISIIUX B €70 COCTAB,
a TaKXXe M0 YPaBHEHUSIM XUMHUECKUX
peaKuui.

Hcnons3oBath 001IeHAYYHBIE
METObI TTO3HAHUS

MIPY CaMOCTOSITEIBHOM
MJIAHUPOBAHUHU, IPOBEJICHUN U
OIMCAaHUN XUMHYECKOTO
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Llonamue 06 azomcoodeparcauyux
2emepoOYUKIUYECKUX COeOUHEHUSIX.
Tlupumuounossvie u nypurossie
ocrnoeanus. Hyxneunogvie kuciomol:
cocmas, cmpoenue u OUOIoSUYeCcKoe
DpOb.

JKCNepuMeHTATbHbIE METObI
U3y4YeHHUsI BelleCTB U UX NMPeBPAIleHHIA:
e J/[emoHCTpanuu:

— pacTBOpeHHUE OEIKOB B BOJIE;

— JIeHarypalus OJIKOB IIPU HarpeBaHUU;
— IBETHBIC PEAKIIUU OCIIKOB.

e [IpakTueckue padboOThI:

Ne 4. Pemenue skcnepuMEHTAIBHBIX
3a/1a4 1o TeMe «A30TcoepKaIiue
OpraHUYeCKUE COCTUHEHUS;

Ne 5 Pemenue skcriepruMeHTanbHbIX
3aza4 1o teme «Pacrio3zHaBanue
OPraHUYECKUX COCIUHCHUI.

e PacuéTHbIC 3a/1a4Un:

— OIPEACIICHUE MOJIEKYJISIPHOU
dbopMyJIbl OPraHUYECKOro BEIIeCTBa

10 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISILIMX B €r0 COCTaB; MO Macce
(00BEMyY) TIPOTYKTOB CTOpPaHHUS;

10 KOJIMYECTBY BELECTBA (Macce,

sKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI U MIPAKTUYECKUE paboTHI).
CaMOCTOATENBHO TUIAHUPOBATH U
OCYILECTBJIATH CBOIO
MIO3HABATEJBHYIO JIEATEILHOCTD;
PUHUMATh aKTUBHOE y4acTHE

B IPYIIIOBON y4eOHOU AESITEIbHOCTU
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00bEeMY) MPOAYKTOB PEAKIIMU

W/WJTA UCXOTHBIX BEIIECTB;

— pelieHue pacu€THBIX 3a/1a4

Ha OTIpeJICIICHNE JT0JIA BBIX0/1a TIPOIYKTa
PEaKIMH OT TEOPETUIECKH BO3ZMOKHOTO

Hroro no pazneny

12

Pasnen 5. BoicokoMoJieKy IsIpHbIE COeIUHEHUS

5.1

BricokoMONEKYIIApHBIE
COEIUHEHUS

6

OcCHOBHBIE MOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM:
MOHOMEP, OJIUMED, CTPYKTYPHOE 3BEHO,
CTENEHb NOJIMMEPU3ALINY, CPEIHSAS
MOJIEKyJsIpHas Macca. OCHOBHBIE METOIBI
CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUN — MOJIMMEPU3ALINS U
noJIMKOHieHcauus. [Ilpedcmaenenue

0 cmepeopezyIapHoCmu U
HAOMOJLEKYIAPHOU CIMPYKIYpe
NOIUMEPOB, 3A6UCUMOCTb CBOUCTE
NOJIUMEPOE OM UX MOJIEKYAAPHOSO0 U
HAOMOJLEKYIAPHO20 CIPOEHUSL.
[TomumepHbie MaTepuansl. [1nactmaccest
(MOJIMATUIICH, TTOJIUTIPOTUIICH,
NOJIMBUHWIXJIOPU, TTOJIMCTUPOII,
MOJIMMETUIIMETAKPHIIAT, TIOJIMKApOOHATHI,
noJidTUIeHTepeTanar). Y Thuiusamus u
nepepadoTKa MIacTHKA.

DJ1acTOMEpbI: HaTyPAJIbHBIM,

Bnanets u3yyaeMbIMU XUMAUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICT
M3Yy4aeMbIX MOHSATUN U MPUMEHSITh
STU MOHSATHUS IPU ONTMCAHUU COCTaBa
U CTPOCHUSI BBICOKOMOJIEKYJIIPHBIX
OPTraHUYECKHX BEIIECTB,

JU1s1 OOBSCHEHUS OT/ACIIbHBIX (PAKTOB
U SIBJICHUH.

Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
CTPYKTYPHBIX (hOPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUU PEAKIIMHU TTOJIUMEPU3ALUN
Y MOJIMKOHACHCALINH.

OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA U IPUMEHEHUE
Kay4yKoB, Hanbosee
pacrpocTpaHEHHBIX BUIOB IJIACTMACC
1 BOJIOKOH.

Hcnonb3oBath 0011IeHAYYHBIE
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CUHTETUYECKHE Kayuyku (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U
CUJIMKOHBI. Pe3nna.

Bonokna: HaTypanbHbI€ (IIEPCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH U JlaBCaH).

Tlonumepwvi cneyuanbHo2o Ha3HaA4eHUs.
(meon, kesnap, 31eKmponposoosujue
noaumepsl, buopasziazaemvle noJUMepbl).
JKCIepUMEHTAIbHbIE METObI
U3y4YeHHUs BelleCTB U UX MpeBPAIleHHIA:
e JleMOHCTpaIuu:

— O3HaKOMJIEHUE C o0pa3iaMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyyKos.

e [IpakTueckue padbOTHhI:

Ne 8. Perienue skcnepruMeHTaIbHBIX
3aaa4 no teMe «Pacno3naBanue
IJIaCTMAcC U BOJIOKOHY

METO/bI MO3HAHUSA
IPU CaMOCTOATEILHOM
IUTAHWPOBAHUU, TIPOBEICHUU U
OTMCaHUH XUMUYECKOTO
JKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKHE paObOTHI)

Hroro no pazaeny 6
OBILIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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11 KJIACC

Haumenosaunue
Ne KommuecTBo OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TeEM [IporpammHoOe coaepkanue
/o 4acoB 00yJarOIIMXCs
y4eOHOTO0 MpeMeTa
Pa3znen 1. Teopernueckue 0CHOBBI XMMUM

1.1

Ctpoenue atoma.
[Tepnoauueckuii 3aK0H
u [lepuonnueckas
CHUCTEMA XUMHYECKUX
AJIEMEHTOB

J.1. MenneneeBa

9

AtoM. CocTaB aTOMHBIX SIAEP.
XUMHAYECKUN 31eMEHT. M30TOIBbL.
Kopnyckynapno-eonnogoti oyanusm,
0BOLCMBEHHAS NPUPOOA INEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB, K8AHMOBbLE YUCIA.
DHEpPreTuYecKrue ypoBHU U MOAYPOBHH.
Atomuble opoutanu. Knaccuduxanus
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-
a7eMeHThl). Pacnpenenenue 3JeKTpOHOB
110 ATOMHBIM OPOUTAJISIM;, NPUHYUN
MuHumyma sunepauu, npunyun Ilaynu,
npasuio XyHoa. INEKTPOHHBIE
KoH(purypauu aroMoB 3eMeHToB [ — IV
NEPUOJIOB B OCHOBHOM U BO30YKJICHHOM
COCTOSIHUH, DJICKTPOHHBIC KOHPUTYpaLIUU
WOHOB.

llonsimue 06 3Hepeuu uonuzayuu,
9HepauLU cpooCcmea K I1eKmpOoHy.
DIJIEKTPOOTPULIATEIBHOCTbD.
Ilepnonnueckuit 3akoH u Ilepnoguueckas

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATHH (BBIEIATH UX XapaKTEePHBIC
PU3HAKK) U IPUMEHSATH 3T MOHATUS
IIPY OTTMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 O0BICHEHHUS
OTJIETHHBIX (DAKTOB U SBJICHHM.
PackppIBaTh CMBICIT IEPHOTUIECKOTO
3akoHa /. 1. MeHaeneeBa u
JIEMOHCTPUPOBATH €TI0
CUCTEMATU3HPYIOIIYIO,
O0OBSACHUTEIBHYIO U
IIPOTHOCTHYECKYO (YHKITHH.
XapakTepru3oBaTh JICKTPOHHOE
CTPOEHHUE aTOMOB (B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUN) M HOHOB
XUMHUYECKUX dJieMeHTOB 1 — 4
NIEPUOJIOB ¥ X BaJICHTHBIC
BO3MOYXHOCTH, UCIIOJIB3YSI TIOHSATHS
S-, p-, d-37eKTPOHHBIC OpOUTAIIH,
SHEPTEeTUYECKHUE YPOBHH.

OOBACHATD 3aKOHOMEPHOCTHU
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CHUCTEMa XMMHYECKUX JIEMEHTOB

JI.1. MenpgeneeBa. CBs3b
[Teprnoanueckoro 3aKoHa u
[TeproanYECKO CUCTEMBI XMMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHHUS aTOMOB. 3AKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYCCKUX
3JIEMEHTOB 1 00pa3yeMbIX UMHU MTPOCTHIX
U CJIOHBIX BEIIIECTB I10 IpymnIaM 1
NeproiaMm. 3HAYEHHUE NEPUOINYECKOTO
3akoHa /[.1. Menneneena.
JKCIepUMEHTAIbHbIE METObI
U3y4YeHHUsI BelleCTB U UX MpeBPAIleHHIA:
e J/[emoHCTpanuu:

— Buabl Tabuu «Ilepuoanueckas
CHUCTEMa XMMHYECKUX DJIEMEHTOB

J.1. MenneneeBa»

W3MEHCHHUS CBOMCTB XMMHUUCCKUX
AJIEMEHTOB U UX COCJIMHCHUMN

10 TIEpUOJIaM U TpyIirnam
[lepnoanueckoi CUCTEMBI

. . MenneneeBa

1.2

CtpoeHue BemecTna.
MHuoroo6pa3zue
BEIIECTB

11

XuMH4deckast CBsI3b. BUIbI XUMHUYECKON
CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTaJuIndeckas. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHON CBSI3U:
O0OMEHHBIN U TOHOPHO-AKIIETITOPHBIN.
DHeprus v JyiuHa cBs3u. [lonspHOCT,
HaIMpaBJICHHOCTh U HACBIIIAEMOCTh
KOBAJICHTHOU CBs3U. KpaTHbIe CBSI3H.
BopopoaHas cBa3b. MeXMONEKYIApHBIC
B3aUMOJICUCTBHUS.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUM (BBIICTSATh UX XapaKTEPHbIC
MPY3HAKK) U IPUMEHSTH 3TH OHATUS
IIPU OTIMCAHUU COCTaBa M CTPOCHUS
BEILECTB, 11 OOBSICHEHUS
OT/ICNIbHBIX (DAKTOB U SIBIICHHIA.
OnpenensiTb BUABI XUMUYECKOU
CBsI3U (KOBAJICHTHOM, MOHHOM,
METAJTUYECKOM, BOJOPOTHOM)

B COCIMHECHUSX, THII
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BaneHTHOCTh ¥ BaJI€eHTHBIE BO3MOXXHOCTHU
aToOMOB. [ ubpuouzayusi amomHvix
opoumaneti. CBS3b DJIEKTPOHHON
CTPYKTYPBbI MOJEKYH C UX
r€OMETPUYECKUM CTPOCHUEM

(Ha mpUMepe COSTMHEHU 3JIEMEHTOB
BTOPOTO MIEPHOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX
coeauHeHux. CocTaB KOMILJIEKCHOTO
HOHA: KOMIUIEKCO00pa3oBaTelb,
muranabl. KoopauHannoHHoe 4ucio.
HomenknaTypa KOMIIIEKCHBIX
COeAMHEHUN. 3HAYEeHUE KOMILIEKCHBIX
coenuHeHun. [lonstue

0 KOOPAMHALIMOHHON XUMUH.
BemectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.

Turbl KPUCTAITNYECKUX PELIETOK
(CTPYKTYp) ¥ CBOMCTBA BEIIECTB.
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. IIpencrasnenne
0 KOJIJIOMJTHBIX pacTBopax. CriocoObl
BBIpaKEHUS KOHIICHTPAIIMU PACTBOPOB:
MaccoBasi 10J1s BEIIECTBA B paCTBOPE,
MOJIsIpHasi KOHILIEHTpaius. HackieHHbie
Y HEHACBHIILIEHHBIE PACTBOPHI,
pacTBOpuUMOCTh. Kpucrtamioruaparsl.

KPUCTALIMYECKON PEIETKH
KOHKPETHOTO BEIIECTRA.

OOBACHATH MEXaHU3M 00pa30BaHUs
KOBQJICHTHOM CBs3U (OOMEHHBIN 1
JIOHOPHO-AKIENTOPHBIH).
Onpenensarb BAIGHTHOCTh U CTETICHb
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB
B COCAMHEHUAX PA3IMYHOTO COCTABA.
OOBACHSATH 3aBUCUMOCTH CBOMCTB
BEIIECTB OT BUJa XUMHUECKOU CBSI3U
Y TUIIA KPUCTAIIMYECKOW PEIIETKH.
[TpoBOIUTH BEIYMCIICHHUSI

C MCTIOJIb30BAHUEM TOHSATHSI
«MaccoBas J10J1s BEIeCTBA

B PacTBOpE»
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Knaccudukanus 1 HoMmeHKIIaTypa
HEOPraHMYE€CKUX BELIECTB.
JKCIepUMEHTAIbHbIE METO/bI
U3y4eHNsI BELECTB U UX MPeBpPaLlleHUIA:
e J/[eMoHCTpaLMu:

— MOJIEJIM KPUCTAININYECKUX PEIIECTOK.

e PacuéTHbIe 3a1a4un:

— C MCIIOJIb30BaHHUEM NOHATUH
«MaccoBas J10J11 paCTBOPEHHOTO
BEIIECTBA», «MOJISIPHAS] KOHIICHTALIHS

1.3

XUMHUYECKHUE pEAKIUU

19

Knaccudukanus XUMHUYECKUX peakui
B HEOPTaHUYECKOW U OPTAHUYECKOU
XUMUH. 3aKOH COXPaHEHHUS MacChl
BELIECTB; 3aKOH COXPAHEHUS U
peBpAILEHUs SHEPTUH ITPU XUMUYECKHUX
peakimsx. TernoBbie 3hPEKThI
XUMHUYECKUX PEAKIIUH.
TepmoxumMuyeckre ypaBHEHHUS.
CKopoCTh XUMHUYECKON PEAKIUH, €€
3aBUCUMOCTH OT Pa3IU4HbIX (PaKTOPOB.
I'oMOreHHbIE ¥ T€TEPOTreHHBIE PEAKIIHH.
Karanu3 n katanuzaropsl.

OO6patumble U HeOOpaTUMBbIE PEAKIIUH.
Xumuueckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBECHUS. DaKTOPHI,
BIIMSIOIINE HA ITOJI0KEHNE XUMUYECKOTO
PaBHOBECHs: TEMIIEPATypa, JABJICHUE

PackpbIBaTh CMBICHT U3y4aeMbIX
HNOHATUH (BBIIEIATH UX XapaKTEPHbIE
IPU3HAKKN) U IPUMEHATH 3TH MMOHATUS
IIPY OIMCAaHHUH COCTaBa U CTPOEHUS
BEIIIECTB, JUISI OOBSICHEHUS
OTJENbHBIX (DAKTOB U SIBICHUU.
KnaccuduiupoBarb XuMuyeckue
PEeaKLMHK [0 Pa3IMYHbIM TPU3HAKAM
(4ucy U COCTaBy pearupyrommx
BEIIECTB, TEIIIOBOMY 3P deKTy
peaKkiyu, N3MEHEHUIO CTEIICHEN
OKHUCJIEHUS DJIEMEHTOB,
00paTUMOCTH, y4aCTHUIO
KaTaJn3aropa u T.1.);
CaMOCTOSITEJILHO BHIOUPATH
OCHOBAHUS U KPUTEPUU

JUI KJTACCU(UKALUU XUMUYECKUX
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Y KOHIICHTPAIIUU BEIIECTB, y4aCTBYIOIIUX
B peakuuu. [ Ipunnun Jle [Hlatense.
DNEKTPOIUTUYECKAS TUCCOIUAIINA.
CuiibHBIE U CJTa0bIE JIEKTPOJIUTHI.
Crenenb nuccouuanuu. Aonnoe
npouzeeodenue 600vl. Cpeaa BOJTHBIX
pacTBOPOB: KUCIIOTHAsI, HEUTPAJIbHAS,
niesnioyHasi. Bomopoauelil mokazareib
(pH) pactBopa. I'maposns coei.
Peaxiiuu monnoro ooMeHa.
OKHCITUTETPHO-BOCCTAHOBHUTEILHBIC

peakuuu. CTENEeHb OKUCIEHUS.
OKucIuTENh U BOCCTAHOBUTEID.
[Iponieccrl OKUCTECHUS U
BOCCTaHOBJICHUs. BaxkHeiume
OKHCJIMTENIM U BOCCTAaHOBUTENU. MeTop
AJIEKTPOHHOTO OanaHca. DJIEKTPOJIN3
pPacTBOPOB U PACILIABOB BELIECTB.
JKCIEePUMEHTAIbHbIE METObI
HU3yUYeHHUS BeleCTB H UX
NpeBpaLlleHUI:

e JleMOHCTpaIuu:

— Ppa30XKeHHUE MEPOKCUIa BOAOPOIA
B IIPUCYTCTBHUU KaTajln3aTopa.

e JlaGopaTopHBbIE OMBITHI:

— MPOBEAECHUE PEAKLIUN HOHHOTO
oOMeHa;

peaKuuil.

OOBIACHATH 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEAKIIUMA

C YUYETOM HX DHEPIETUUECKHUX
XapaKTEPUCTHK, XapaKTEP U3MEHEHUS
CKOpPOCTH XMMHUYECKOU PEAKLIUH

B 3aBUCHUMOCTH OT Pa3IMYHBIX
(aKkTOpOB, a TAKXKE XapaKTep
CMEILIEHHS] XUMHYECKOT'0 PABHOBECHS
1O/ BJUSIHUEM BHEIIHUX
BO3JICUCTBUN (MIPUHIINI

Jle lllaTenwe).

PackpsiBaTh CyniHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKLMI TOCPEACTBOM COCTABJICHUSA
AJIIEKTPOHHOTO OanaHca 3THX
peakiuii; peakiiuii HOHHOTO OOMeHa
IyTEM COCTABJICHUS UX MOJHBIX U
COKpaIEHHBIX MOHHBIX YPABHEHHIA;
peakuuii THAPOJIN3a, PEAKIINT
KOMILIEKCOOOpa30oBaHUs

(Ha mpuMepe TUAPOKCOKOMILIIEKCOB
IIMHKA U aJTIOMUHUA).

[TpoBOIUTH U ONUCHIBATH
XMMHUYECKUN IKCIIEPUMEHT:
ONIPENIEIICHUE CPENIbl BOJHBIX
pPacTBOPOB BELIECTB; IPOBEICHUE
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— OIpPEACIICHUE CPEIbl PACTBOPOB
BEILIECTB C TOMOIIbIO YHUBEPCAIBHOTO
WHJIUKATOpA.

e [IpakTueckue paboOTHI:

Ne 1. Bnusinue pa3nuuHbix (akTopoB

Ha CKOPOCTh XMMUYECKOU pEaAKIINH;

Ne 2. BrnusiHue pa3nuaHbIX (pakTopoB

HA IOJIOKECHUE XUMUUECKOT'O PABHOBECHS;
Ne 3. Xumuueckue peakiiuu B pacTBOpax
AIEKTPOJIUTOB.

e PacuérHble 3a1auu:

— pacy€Thl MACChI BEIIECTBA

WM 00beMa T'a30B M0 U3BECTHOMY
KOJINYECTBY BEILIECTBA, MACCE

WK 00bEMY OJIHOTO U3 Y4aCTBYIOIIHUX

B PEAKIINU BEILIECTB;

— BBIYHCIIEHHE MAaCCOBOM JIOJIU U
MOJISIPHOWM KOHIIEHTPAILIMHU BEIIECTBA

B PacTBOpE;

— BBIYHUCJIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOYKTa
pEaKLMH, €CITU OJHO U3 BEIIECTB JJAHO

B BUJIE paCTBOPA C ONPEAECICHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEIIIECTBA

peaKkiuii HOHHOTO OOMEHA; N3yUYECHHE
BIIMSTHUS PA3NTUYHBIX (DaKTOPOB

Ha CKOPOCTh PEAKIUH U TTOJ0KEHUE
XUMHYECKOTO PAaBHOBECHSI.
CrnenoBaTh MpaBujiaM MMOJIb30BAHUS
XAMHUYECKOU TTOCYIOU U
71a00paTOPHBIM 000PYAOBaHUEM.
[IpencraBisaTh pe3ynbTaThl
XUMUYECKOTO KCIIEPUMEHTA

B (hopme 3amnvcu ypaBHEHU N
COOTBETCTBYIOIINX PEAKIUI

Y JIeJIaTh BBIBOJIBI HA HX OCHOBE.
[IpoBOIUTH BHIYMCIICHHUS:

C UCTOJb30BAHUEM MOHATHS
«MaccoBast 10J1s BELIECTBA

B PAcTBOPE», a TAKIKE IO YPABHEHUSAM
XUMHUYECKUX PEAKLUI, B TOM YUCIIE
TEPMOXUMUYECKUE PACUETHI

Hroro no pazneny

39
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Pasznea 2. Heoprannyeckasi Xumus

2.1 | Hemeraiuiel

31

[TomoxeHne HEMETAILIOB

B [leproinyeckoil cucteMe XMMHUYECKUX
anemeHToB [[.M1. MenpeneeBa u
O0COOCHHOCTH CTPOEHHUS X aTOMOB.
®du3nvecKre CBOMCTBA HEMETAILIOB.
AJI0TpOIIUS HEMETAJIOB (Ha IpuMepe
KHUCJ0poaa, cephl, pocdopa u yriaepoaa).
Bonopon. Ilonydenue, pusndeckue u
XUMUYECKUE CBOMCTBA (pEeaKIuu

C METaJlyIaMU U HEeMETaJJIaMH,
BOCCTAHOBJICHUE OKCHUJIOB U COJICH).
I'mppuasl. TorIMBHBIE 3JIEMEHTHI.
I'anorensl. Haxoxaenue B npupoje,
CIIOCOOBI MOTy4YeHUs (PU3UIECKUE U
XAMHUYECKHE CBOMCTBA.
I'anorenoBogopoabl. Baxueiimme
KHUCJIOPOICOJIEpKAIIUE COSTUHEHUS
rajioreHoB. JlaboparopHbie u
IIPOMBIIUICHHBIE CITIOCOOBI MOTYYEHUS
rajoreHoB. [I[pruMeHeHne TaJIOreHOB U UX
COCMHECHUM.

Kucnopon, o3o0H. JIJaGopatopHbie u
MIPOMBIIILJICHHBIE CITIOCOOBI MOJyYeHUS
Kucaopoia. PU3NUECKUE U XUMUUYECKHE
CBOMCTBA KHUCJIOPOJIa U 030HA; X
npuMeHeHne. OKCUIbI U IEPOKCHUIBI.

PackpbiBaTh cMBICIT H3y4aeMbIX
MOHATUH (BBIIEIATh UX XapaKTepPHBIC
MPU3HAKK) U IPUMEHSTH 3TH MOHSATUS
IIPU OMUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 O0BICHEHHUS
OT/ICJIbHBIX (DAKTOB U SIBIICHUIA.
OOBACHATH 0011IME 3aKOHOMEPHOCTH
B UBMEHCHUU CBOMCTB HEMETAILJIOB U
WX COCIMHEHUMN ¢ YYETOM CTPOCHHUS
UX aTOMOB U TIOJIOKEHUS

B [lepronnueckoi cucreme
XUMHUYECKUX 3JIEMEHTOB

. 1. Menneneena.
XapaxkTepu3oBaTh (OMKUCHIBATH)
o0I1ue XMMHUYEeCKUE CBOMCTRA
HEMETAJJIOB, UX BaXKHEHIIINX
COCMHEHUM, TOATBEPKIAs ATO
ONMCaHNE TPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX
peaKuuii.

CocTaBasTh ypaBHEHUS
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii U peakiuii FOHHOTO 0OMeHa
U PacKpbIBaTh UX CYITHOCTh

C MIOMOIIBIO AIEKTPOHHOIO OaslaHca
Y MOHHBIX YPABHEHHUM.
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Cepa. HaxoxzaeHue B mpupoze, CriocoObl
MOTy4eHUs!, PU3HICCKIE M XUMUYECKHE
cBoiicTBa. CepoBOIOPO/I, CYTb(OUIBI.
Oxcunp cepbi(IV) u (V). Ceprucras u
CepHasi KUCIOTHI ¥ UX COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[IpumeHneHue cepbl U €€ COeTMHEHUH.
Azot. Haxoxaenue B npupo/ie, criocoobl
MOTy4deHUS, PU3HICCKIE M XUMUUYECKHE
cBoMcTBa. AMMUaK, HUTpUIbl. OKCHIBI
azoTa. A30TUCTasi U @30THAsI KUCIIOTHI U
ux con. OcOOEHHOCTH CBOMCTB a30THOM
KucnoThl. [IpumMeHenue azora u ero
COCIMHEHUI. A30THBIE yIOOpEHUS.
®ocdop. Haxoxaenue B npupose,
CIOCOOBI MOTYy4YeHUs, (GU3NIECKUE U
XxumMudeckue cBorctra. Pochuabl u
dochun. Oxcnnpl hochopa,
oprodocdopHas KHUCIIOTa U €€ COH.
Memadhocghopnas u nupoghocghopnas
Kuciomol, pocghopucmas u
gocghoprnosamucmasn kuciomeol.
[Tpumenenue dhocdopa u ero
coenunenuii. Dochopubie ynodpeHus.
Yranepoa. Haxoxienue B mpupoze,
CHOCOObI MOTy4YeHUs], PU3NUECKHEe U
XUMHYECKHEe CBOMCTBA. OKCHIBI

XapakTepu3oBaTh BIUSHUEC
HEMETAJIJIOB U UX COCIMHECHUI

Ha KUBBIE OPTaHU3MBI; ONUCHIBATH
MPUMEHEHHE B PA3IUYHBIX 00J1aCTSIX
MIPAKTUYECKOMN JEATENBbHOCTH
YyeJI0BeKa.

[ToaTrBepxaTh CyleCTBOBAHUE
TEHETUYECKOM CBSI3U MEXKIY
HEOPraHWYECKUMU BEIIECTBAMHU

C IOMOIIBIO YPABHEHUI
COOTBETCTBYIOIIUX XUMHUUYECKUX
peaKuuii.

[IpoBoauTH peakiumy,
MOATBEPKIAIOIINE KAYECTBEHHBIN
COCTaB BEIIIECTB; paCIO3HABATh
ONBITHBIM ITYTEM aHUOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX
pacTBOpax.

HaOmronaTh ¥ onuCHIBATDH
JIEMOHCTPAIMOHHBIN YKCIIEPUMEHT;
CaMOCTOSITEJIbHO IUIAHUPOBATb,
MPOBOJIUTH U OTIUCHIBATH
XUMUYECKUN IKCTIEPUMEHT
(J1abopaTopHBIE OTBITHI U
paKkTUIecKue paboThI);
NPEACTABIATh PE3YJIbTAThI
XUMHUYECKOT0 SKCIIEPUMEHTA
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yraepoaa(Il) u (IV), yroyibHas kuciora u
ee conu. [Ipumenenue yriepoaa u ero
COCIMHEHU.

Kpemuwuii. HaxoxaeHnue B npupoje,
CIOCOOBI MOTy4YeHUs, (PU3NIECKUE U
XUMHu4eckue cBorcTea. Okcua
kpeMuusA(1V), kpemMHHEBasE KUCIIOTA,
cunukatsl. [I[puMeHeHrne KpeMHUs U €ro
coeauHeHuid. CTEKII0, €ro MoJIy4YeHHeE,
BU/JIBI CTEKOIL.

JKCIepUMEHTAIbHbIE METOIbI
H3y4eHHUs BElIeCTB U UX MPeBPallleHHIA:
e JleMOHCTpaIuu:

— 00pa3ibl HEMETAJIOB;

— TopeHwue cephl, pocdopa, xKemnesa,
MarHus B KUCIIOPO/IE.

e JIlaGopaTOpHBIE OMBITHI:

— KA4EeCTBEHHbIC PEAKIINHU

Ha HEOPTraHUYECKHUE NOHBI U KATHOH
BOAOPOJIA;

— TIOJIy4€HHE U COOHMpaHUE ra3oB.

e [IpakTueckue pabOThI:

Ne 4. Pemenue skciepuMEHTAIbHBIX
3a1a4 1o teMe «l amoreHsy;

Ne 5. Penienue s3xcrepuMeHTaIbHbIX
3anay 1o TeMe «Cepa U ee COeIMHEHUSD.

B (popMe 3aIucu ypaBHEHUH
COOTBETCTBYIOIINX PEAKIUI U AeiaTh
BBIBO/JIbI HA UX OCHOBE.

CrienoBathb MpaBWIIaM MOJIb30BaHUS
XAMHUYECKOU TTOCYIOU U
J1a60paTOPHBIM 000PYI0BAHUEM.
[IpoBOaUTH BEIYUCIICHUS

[0 YPABHEHUSAM XUMHUYECKHUX
peaKuuii.

CamoCTOSTENBHO INIAHUPOBATH U
OCYIIECTBJISITH CBOKO
MO3HABATEIBHYIO JIESITEIIbHOCTH;
MPUHUMATh AKTUBHOE YYaCTHE

B IPYNIOBOW y4eOHOM eI TeIIbHOCTH
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Ne 6. Pemienne skciepuMeHTAIBHBIX
3aja4 1o TeMe «A30T u hocdop u ux
COCTUHEHUS.

e PacuérHble 3anaun:

— BBIYUCIIEHHE MAcChl BELIECTBA

UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE WU
00BEMY OJTHOTO U3 YYACTBYIOIIHUX

B PEaKIIMH BEILIECTB;

— BBIYMCJICHHE MacChl (00BbeMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB
pEaKIuu, eCIu OJHO U3 BEIIECTB UMEET
IPUMECH;

— BBIYKCIIEHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTA
peaxuuu, eciiy OJHO U3 BEIIECTB JaHO
B BUJIE pAaCTBOpA C ONPEIEICHHON
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BELIECTBA;

— BBIYUCIJICHUE BBIX0/1a MPOAYKTa
peaKkiuyu OT TEOPETUYECKH BO3MOKHOTO

2.2

MeTtajuiel

23

[Tonoxenne metauioB B [lepuoauueckon
CUCTEME XUMHYECKUX IJIEMEHTOB.
Oco0EHHOCTH CTPOEHUS AIIEKTPOHHBIX
000J109€K aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuueckux
91eMEHMOB-MEMALII08 8 3eMHOUL Kope.

PackprpIBaTh CMBICT H3y4aeMbIX
TOHATHH (BBIJCIATH UX XapaKTEPHBIC
MPU3HAKH) U IPUMEHSTH 3TH IIOHITHS
IIPY ONTMCAHUU COCTaBa U CTPOSHUS
HEOPTaHUYECKUX BEIICCTB,

TUTsl OOBSICHEHUS OTJIETHHBIX (PAaKTOB
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OO6mme puznyeckre CBOWCTBA METAJIIOB.
[IpuMeHeHre MeTaIOB B OBITY, IPUPOJC
1 TexHuke. CruiaBbl METAIOB.
DNEKTPOXUMHUUECKHUH sl HANPsHKEHU
MeTasuioB. O0mMe cnocoObl MOIYYEHUS
METaJJIOB: TUAPOMETALITYPTHs,

MMPOMETAJUTYPIHUsl, JIEKTPOMETAIUTYPIHUsl.

[TonsiTHE O KOPPO3UHU METAILIOB.
CnocoObl 3a1UThI OT KOPPO3HH.
OO111as1 XapakTeprUCTUKa METAIIIOB

| A-rpynnst [lepuoguueckoil cucteMbl
XUMHYECKUX 3JIeMeHTOB. HaTpuit n
KaJIMi: OJy4eHue, PU3NIecKue u
XUMUYECKUE CBOMCTBA, IPUMEHEHUE
IPOCTBIX BEIIECTB U UX COCTMHEHUI.
OO1as xapakTepucTUKa METaNIOB

Il A-rpyminet [Teproanueckoii CUCTEMBI
XUMHYECKUX 3JIEMEHTOB. Maruui u
KaJIbLUI: MTOTyYeHUe, PU3NIECKUe U
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTHIX BEIIECTB U UX COCTMHEHH.
JKecTKOCTh BOJBI U CLIOCOOEI €€
YCTPaHEHHS.

AJIOMHUHMIL: TOTy4YeHue, Gu3nuecKue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEUIECTBA U €r0 COCIUHEHUN.
AmpoTepHbIe CBOICTBa OKCHA U

Y SIBJICHUU.

OOBCHATH 001LIME 3aKOHOMEPHOCTH
B N3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJUIOB M UX COCIMHEHUN C YUYETOM
CTPOCHUS UX AaTOMOB H MOJIOKEHUS
B [lepnoanueckou cucreme
XUMHYECKUX 3JIEMEHTOB

. 1. Menneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
001111Me XUMUYECKHUE CBOMCTBA
METAJJIOB, X BaXKHEHUIIIUX
COCJIMHEHUH, TIOITBEPAKIAAS I3TO
ONMCaHNE TPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKHUX
peaKLMil; MPUMEHEHUE METAJIIOB

B Pa3JIMYHBIX 00JIACTAX
MPAKTUYECKOM JIEATEIIbHOCTU
YEJIOBEKA, a TAKKE UCIIOJIb30BAHUE
WX JIJI CO31aHUsI COBPEMEHHBIX
MaTEpPUAIOB U TEXHOJIOTHH.
OnuchIBaTh CIOCOOBI 3aIUTHI
METAJIOB OT KOPPO3HUH.
PackppiBath CymHoCTh
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii MOCPEICTBOM COCTABIICHUSA
AJIEKTPOHHOIO OanaHca 3TUX
peaxKuuil.
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TUJIPOKCUIA ATIOMUHUS,
TUJIPOKCOKOMILICKCHI aJTFOMUAHMUSL.
OO6m1as XxapakTepuCTUKA METAJIJIIOB
mo0oyHbIX oarpymi (b-rpymi)
[Tepuoauyeckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB.

DU3NYECKUE U XUMUYECKHE CBOMCTBA
Xpoma U ero coeaiuHeHud. OKkcuasl U
ruapokcuabl xpoma(Il), (1) u (VI).
XpoMatsl U TUXPOMATHI, KX
OKHCIINTENIbHBIE CBOKCTBA. [lomyuenue u
IIPUMEHEHHE XpOoMa.

Pur3nUEeCKUEe U XUMUYECKHUE CBOKCTBA
MapraHia 1 ero coeiuHeHuii. OCHOBHbIE
coeaunenus maprasia (1), (IV), (VI) u
(VI1). ITepmanranar kanus, ero
OKHCJIUTEIIbHBIE CBOMCTBA.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA
)Keses3a M ero coequHeHu. OKCUIbI,
runpokcuabl u con xenesa(ll) u (11).
[Tomy4yeHne u npUMEHEHUE KeJe3a U €ro
CILJIABOB.

Mens: nonydenue, puszndeckue u
XMMHUYECKUE CBOMCTBA, IPUMEHEHNE
IIPOCTOI0 BELIECTBA U €r0 COCIMHEHUM.
[uHk: nomyuenue, pusnyeckue u
XMMHUYECKUE CBOWCTBA, IPUMEHEHUE

[IpoBoauTh peakiumy,
NOATBEPKIAAIOIINE XAPAKTEPHBIE
CBOICTBA U3Y4Ya€MbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM ITYTEM HOHBI
METAJJIOB, IPUCYTCTBYIOIIHE

B BOJIHBIX PACTBOPAX.

[IpoBOIUTE U ONTUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
MpaKkTUUECKUE padoThl);
MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO KCIIEPUMEHTA

B hopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX PEAKIUI U AeNaTh
BBIBO/IbI HA X OCHOBE.

CrnienoBathb MpaBIaM MOJIb30BaHUS
XUMHUYECKOUN MTOCYA0H U
1a00paTOPHBIM 000PYAOBaHUEM.
[TIpoBOAUTH BEIYUCIHEHUS

M0 YPaBHEHUSAM XUMHUYECKUX
peaKuuii.

CamoCTOSITENBHO NIAHUPOBATH U
OCYUIECTBJISTH CBOIO
MO3HABATEIBHYIO JIESITEIIbHOCTH;
MPUHUMATh AKTUBHOE Y4aCTHE

B TPYIIIOBOM YY€OHOM JEATEIIbHOCTH
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MPOCTOTO BELIECTBA U €T0 COCTMHEHUM.
AmdoTepHbIC CBOMCTBA OKCHJIA U
TUJPOKCHUIA [IUHKA, THAPOKCOKOMIIEKCHI
[IUHKA.

JKCIepUMEHTAIbHbIE METO/bI
U3y4eHNsl BELECTB U UX MpeBpPallleHUIA:
e J/lemoHCTpanuu:

— KOJUICKUMS «MeTalJIbl ¥ CILJIaBbDY;

— B3aMMOJEHCTBHE MIECIOYHBIX U
IEJI0YHO3EMETBHBIX METAIJIOB C BOJIOM
(BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEPHUAIIOB).

e JlaGopaTopHBbIE ONBITHI:

— B3aMMOJEHCTBHE MIECJIOYHBIX U
HIEJI0YHO3EMETBHBIX METAJIJIOB C BOJION
(BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB);

— B3aMMOJICUCTBUE THIPOKCHIOB
AJTIOMUHMS 1 IMHKA C paCTBOPAMH
KHCJIOT M IIEJIOYCH;

— KayeCTBEHHbBIC PEaKIIMH Ha KATUOHBI
METaJIJIOB.

e [IpakTueckue paboThI:

Ne 7. Penienue 3KkcriepuMeHTaIbHbIX
3a71a4 o TeMe «MeTasuibl TJIaBHBIX
MOATPYII»;
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Ne 8. Pemenne skciepuMeHTaIbHBIX
3a1a4 1o TeMe «MeTaibl MOOOUYHBIX
MOATPYIIID.

e PacuérHble 3a/1aun:

— BBIYHMCJICHHUE MacChl (00BeMa,
KOJIMYECTBA BEIIECTBA) IPOIYKTa
peaKIuu, €CIu OJIHO U3 BEIIECTB IaHO
B BUJIE pACTBOPA C OMPEAECIECHHOMN
MAacCCOBOM J10JIEN PACTBOPEHHOTO
BEILIECTBA, UJIN UMEET MPUMECH;

— BBIYKCIIEHUE Macchl (00beMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTA
peaKkIuu, €CIu OJIHO U3 BEIIECTB IaHO
B BUJIC PACTBOpPA C ONPEACICHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOIO
BEILIECTBA;

— BBIYUCJICHUE BBIXO/1a MPOAYKTA
peakIuu OT TEOPETUUECKU BO3MOKHOTO

Hroro no pazgeny o4

Pa3znen 3. XuMus u ’Ku3Hb

3.1 | MeTobl O3HAHHS 9 Ponp xumuu B obecniedeHun PackpeIBaTh posib XUMUU B PEIICHUN
B XMMUH. YCTOWYMBOTO Pa3BUTHS YEJIOBEYCCTRA. YHEPTETUYECKHX, CBIPhEBBIX U

XUMUA U )KU3Hb

IlonsTue o HAay4YHBIX MCTOJax IIO3HAHUA

N MCTOJ0JIOTMHU HAYYHOI'O UCCJICTOBAHUS.

HaquHe IIPUHOUIIBI OpraHu3alin
XUMHUYECKOI'0O IIpOMU3BOJACTBA.
HpOMI)IH_IJ'ICHHble CITOCOOBI MMOJIyUCHMA

AKOJIOTUYECKUX TPOOIIEM
YeJI0BEYECTBA, OMUCHIBATH OCHOBHBIC
HaTpaBJIEHUS Pa3BUTHI XUMUIECKON
HAYKH U TEXHOJIOTHH.

[TpumeHsTH NpaBuiia 6€30MaCHOTO
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BaYKHEHIIINX BEILIECTB (Ha MpuMepe
IIPOU3BOJICTBA aMMHAKA, CEPHOMN
KHUCIIOTBI, MeTaHoJa). [IpoMbliliieHHbIE
CIOCOOBI MOJTYYEHHUSI METAJUIOB U
CIIaBOB. XUMHUYECKOE 3arpsI3HCHHE
OKPY’KAIOILIEH CPEBI U €ro MOCIEACTBHUS.
IIpobaema nepepabomku omxo006 u
nobouHwvIx NPodykmos. Poib xuMuu

B 00€CTICUCHUN SHEPTETUYECKON
0e3omnacHocTu. [lpunyunst «3enexoil
XUMUUY.

XHUMUS ¥ 300POBBE YEIIOBEKA.
JlekapcTBenHsble cpenctsa. [IpaBuia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX
npenapaToB. Poiib XUMUU B pa3BUTHHI
MEIULIUHBI.

Xumust . OCHOBHBIE KOMITOHEHTHI
nuny. [Tumessie qo6aBku. Pons xumun
B 00€CIeueHNUH MUIIEBON 0€30MacHOCTH.
Kocmernueckue u mapdromepHbie
cpeacrtBa. berroBas xumus. [Ipasuia
0€30MacHOro UCIIOJIb30BAHUS PEMAPATOB
OBITOBOI XUMHH B TIOBCETHEBHOM KU3HH.
XUMHUs B CTPOUTEINILCTBE. BakHenme
CTpPOUTENIbHBIE MaTepHabl (IIEMEHT,
6etoH). [Ipon3BOACTBO CTPOUTENBHBIX
MAaTEepHUAIIOB.

oOpallleHHsI C BELIECTBAMU,
UCIIOJIb3YEMbIMH B IOBCETHEBHOM
KU3HU; a TaK)Ke MpaBuia
0€301acHOro MOBEICHUS B LIEIIAX
cOepekeHus 310pOBbs U
OKPY’KaroIEeH IPUPOTHOUN CPEIBIL;
MIOHUMATh OMMACHOCTh BO3JICUCTBUS
Ha >KUBBIEC OPraHU3MbI OMPEAECIECHHBIX
BEIIECTB, cMbICH mTokazarens [1/1K,
HOSICHATH HA IPUMEPAX CIOCOOBI
YMEHBILICHUS U IPEAOTBPALLICHUS UX
BPEIHOTO BO3JCHCTBUS.
AHaIM3UPOBATH U KPUTHUECKU
OIICHUBATh HH(POPMAIIUIO, CBSI3aHHYIO
C XMMHUYECKUMU MPOIECCaMH U UX
BIIMSIHUEM Ha COCTOSTHUE
OKPYXaroUenl Cpeibl.

Hcnonb30Bath MoTyuYeHHBIC 3HAHUS U
npeAcTaBiieHus o cepax
NEeATEeIbHOCTH, CBSI3aHHBIX C HAYKOM
Y COBPEMEHHBIMH TEXHOJIOTHSIMU,
KaK OCHOBY JIJIsl OpUCHTAIIUU

B BBIOOpE CBOEH Oyay1ieit
npodeccuoHanbHOMN NeATeTbHOCTH.
Hcnonb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS 17151 OO BSICHEHHUS
Y TIPOTHO3UPOBAHUS SBJICHUH,
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XUMHUS B CEIIbCKOM XO35IUCTBE.
Oprannueckue 1 MUHEpaJIbHbIE
yIoOpeHus.

Heoprannueckue marepuansl
(KOHCTPYKIIMOHHBIE MaTepHaIbl, KPACKH,
CTEKJI0, KepaMuKa). Marepuarbl

IUIS DJIEKTpOHMKU. HaHOTEeXHOMOTHH

UMEIOIIUX €CTECTBEHHOHAYYHYIO
IpUPOJy, IPOTHOZUPOBATb,
aHaJIM3UPOBATh U OIICHUBATh

C MO3UIUHN KOJIOTHYECKON
0€30I1aCHOCTH MMOCICACTBUS OBITOBOM
Y MPOM3BOJICTBEHHOU IE€SATEIIBHOCTH
YeJI0BEKa, CBI3aHHOM

¢ iepepaboTKO BEIIECTB;
MCII0JIb30BaTh MOJYYEHHbIC 3HAHUS
JUISL IPUHSITUSI TPAMOTHBIX pEIICHUN
po0JIeM B CUTYyaIUsX, CBSI3aHHBIX

C XUMHEH.

[IpuHMMAaTh ydacTHe B 00CYKICHUN
po0JieM XUMHYECKON 1
AKOJIOTUYECKON HaMpaBJIECHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MO3UIIUIO
1o npoOJjeMe U npeaarath
BO3MOJKHBIE ITYTU €€ PELLICHUS

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