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Pabouas nmporpamma mo yueOHOMY NpeaMetry «Xumus» (yriyOJaEHHbBIH YPOBEHbD)
(mpeametHas obmacth «EcTecTBEHHO-Hay4YHBIC MPEAMETHI») (ajiee COOTBETCTBEHHO —
nporpaMMa IO XUMHUH, XUMHsS) BKIIOYACT MOSICHUTEIBHYIO 3allMCKy, COJEpKaHUE
oOydeHHs, IUIaHUPYEMbIE  pe3yibTaThl OCBOCHHS  MPOTPAMMBI TI0  XUMUH,
TEMaTU4YECKOe TUTAaHNPOBAHNE.

MHNOACHUTEJBHAS 3AIIMCKA

[IporpamMMa Mo XMMUU Ha yYpOBHE CpeAHEro oOiiero obpazoBaHus pa3paboTaHa
Ha ocHoBe ®DenepanbHoro 3akoHa orT 29.12.2012 Neo 273-®3 «OO0 oOpa3zoBaHuU
B Poccuiickoit ®enepaunn», TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS (eaepabHOM
oOpa3zoBaTenbHOM MporpamMmbl  cpeaHero obmero oo6pazoBanust (DOII  COO),
npeacraBieHHbIX B DenepasbHOM TroCyJapCTBEHHOM OOpa30BaTEIbHOM CTaHAAPTE
COO, ¢denepanpHoil paboueld mporpaMmbl MO Y4eOHOMY MpeaMeTy «XHUMUS
(yriyOneHHbId ypoBeHBb), ¢ yuérom KoHuenuuu mnpenomaBaHusi — y4eOHOTO
npeaMmera  «XHUMHs» B 00pa3oBaTeNbHBIX oOpraHusauusax Poccuiickoit ®exnepauuu,
peanu3yronMX OCHOBHBIE O0Opa3oBaTElIbHBIE MPOTPAMMBI, U OCHOBHBIX IOJOKEHUN
«Ctparerun pa3Butusi BocnutaHusa B Poccuiickoit ®@eneparuu Ha nepuon a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XVMHSI Ha YpOBHE YIUIyOJIEHHOTO M3YYEHHS 3aHUMAET BaKHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4yHOro oOpazoBaHus ydamuxcs 10-11 kmaccoB. M3yuenue npenmera,
peanuzyeMoe B yCIoBUAX AU PepeHITMPOBAHHOTO, MTPOGUILHOTO0 00yUCHHS, TIPU3BAHO
oOecreyuTh 0011€00pa30BaATENbHYI0 U OOIIEKYJIbTYPHYIO MOATOTOBKY BBIITYCKHHUKOB
IIKOJIbI, HEOOXOAUMYIO JUJISl aJlalTallid MX K OBICTPO MEHSIIOUIUMCS YCIOBUSM KU3HU
B COITMYMeE, a TaKKe JIJIsl IPOJIOJDKEHUSI O0yUeHUs B OpraHU3alusgaX Mpo(ecCHOHATBHOTO
oOpa3oBaHUs, B KOTOPBIX XUMHS SIBJISIETCSI OJTHON U3 MIPUOPUTETHBIX JUCITUTIINH.

B nporpamme 1o XMMuM HazHAYeHHE MpeaMeTa «XUMUS» MOIy4aeT NoApOOHYIO
MHTEPIIPETALNI0 B COOTBETCTBUM C OCHOBOMOJIararoummu nojoxenussmu @I'OC COO
0 B3aMMOOOYCIIOBIEHHOCTH LEJIEH, COEepKaHUs, PE3yIbTaTOB OOYUYEeHHS U TpeOOBaHUI
K YPOBHIO MOATOTOBKHU BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIIIFOTCS CJIEIYIOIIHE
BBITIOJIHSAEMbIE TTPOTPAMMOM 110 XUMHUH (QYHKITUU:

— UHQOPMALIMOHHO-METOJIMYECKas,  peaju3auus  KOTOpol  oOecreyuBaer
MOJIyYeHUE TMPEJCTABICHUS O IeNsIX, COoJIepKaHUHM, OOIIell crpareruu oOydeHus,
BOCIIUTAHUSI U Pa3BUTHUSL 00YYAIOLIUXCS CPEACTBAMH MPEIMETa, U3y4aeMOI'o B paMKax
KOHKPETHOTO TTPOQuIs;

— OpraHu3allMOHHO-TUIAHUPYIOIIasi, KOTopas HpeayCMaTpUBAET OIpPEICICHUE:
MPUHITUTIOB CTPYKTYPUPOBAHUS U MOCIEAOBATEIILHOCTH U3yUYCHHs YI€OHOTO MaTepHaa,
KOJIMYECTBEHHBIX M KAUECTBEHHBIX €r0 XapaKTEPHUCTHK; MOAXOAOB K (POPMUPOBAHHIO
COJIepKaTeIbHOM OCHOBBI KOHTPOJS M OLEHKH O0pa30oBaTeIbHBIX JTOCTHXKEHHM
oOy4JaronMxcs B paMKax MTOrMOBOM aTTecTaluu B (opMe €AMHOr0 roCyIJapCTBEHHOI'O



9K3aM€Ha 110 XUMHH.

[Iporpamma 115t yriryOiI€HHOTO U3YUYEHUS! XUMUU:

— YCTaHABJIMBAE€T WHBAPUAHTHOE TMPEIMETHOE COJAepKaHue, 00s3aTelIbHOE
JUIS M3YYEeHHs] B paMKax OTAENbHBIX Mpoduiel, mperycMaTpuBaeT pacipeieicHie u
CTPYKTYpUPOBaHHE €ro Mo Kjaccam, OCHOBHBIM COJEP)KATEIbHBIM JTUHHUSIM/pa3aenam
Kypca;

— JaéT TpUMEpPHOE pacmpejelieHe Yy4eOHOro BpPEMEHH, PEKOMEH]IyeMOTo
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

— MpenajaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYCHHsS] yueOHOro MaTepuasia
C YYETOM JIOTUKHU TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEAMETHBIX CBA3EH;

— 1aéT METOAMYECKYI0 HHTEpIPEeTAlUI0 IeNed W 3aJad HM3yueHHUs MpeaMeTa
Ha yriyOn€HHOM ypOBHE C y4€TOM COBPEMEHHBIX MPHUOPHUTETOB B CHCTEME CPETHETO
o0miero o0pa3oBaHuUs, CONEPKATEIHPHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHUSI OCHOBHOH 00Opa30BaTeIbHOM MNporpamMMbl CpPEAHEro 00IIero oOpa3oBaHUs
(JIMYHOCTHBIX, METAMPEIMETHBIX, MPEAMETHBIX), a TAKKE C Y4ETOM OCHOBHBIX BUJOB
y4e0OHO-TIO3HABATENBHBIX JEHCTBUI 0OyYaromerocss IO OCBOCHHUIO COJEpKaHUS
peaMeTa.

I[To BceM Ha3BaHHBIM TO3WIUSAM B TMpOTrpaMMe IO XHUMHUHU TIPETyCMOTpEHa
IIPEEMCTBEHHOCTh C OOyY€HHEM XHMHHM Ha YpOBHE OCHOBHOIO 00IIero oopazoBaHUsl.
3a npezeiaMu yCTAaHOBJICHHOW MPOrpaMMOM MO0 XUMHUHU 0053aTeNIbHON (MHBapUaHTHOMN)
COCTaBIISIIONICH COJEp)KaHUS y4yeOHOro mpeaMera «XuMHs» OCTaéTcsi BO3MOXKHOCTD
BbIOOpa €ro BApUATUBHOMN COCTaBJISIOLIEH, KOTOpas OTIPENEIIAECTCS B
COOTBETCTBHH C HAMpPaBIECHUEM KOHKPETHOTO POt 00yUueHusl.

B coorBerctBMM ¢  KoHuenTyalbHbIMM  mnojoxkeHusimu ~ OI'OC  COO
O Ha3HAUYE€HUU TMpeAMETOB 0a30BOr0 W yriayOJI€HHOIO YpPOBHEW B CHUCTEME
nuddepeHIUPOBAaHHOTO OOYUYEHUSI HAa YPOBHE CPEAHEro 00IIero oOpa3oBaHUS XUMMS
Ha ypOBHE YIIyOJIEHHOTO HM3y4YeHUs HAIpaBICH Ha peamu3allydio MPeeMCTBEHHOCTU
C MOCJEAYIOIIMM ATAloM TMOJTYYEHUS XUMUUECKOTO 00pa3oBaHUsI B paMKaxX HM3y4YCHUS
CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX W XHMHYECKUX MJUCIUIUIMH B By3aX U
OpraHM3alMsIX CpenHero mpodeccnoHanTbHOTO 00pa3oBaHus. B 3Toil cBs3M mM3ydeHHe
npeaMeTa «XUMHs OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA paCIIUpPEHUE U YIITyOJIeHue
TEOPETHUECKOW W  TIPAKTHYECKOW  IMOATOTOBKH  OOYYAlONMIUXCS,  BBIOpPABIIUX
onpenenéHHpli mpoduiab oOydeHHus, B TOM YHUCIE C TMEPCHEKTUBOM IOCIEIYIOIIEro
MOJIYYCHUSI XUMHUYECKOTO 00pa3oBaHUsS B OpraHu3aiusx MpoQecCHOHATBHOTO
oOpazoBanus. Hapsiny ¢ stum, B cBere TpeboBanuii ®I'OC COO k miaHUpyeMbIM
pe3ysibTatam OCBOoeHUs (enepalibHON 00pa30oBaTEIbHON MPOTPaMMbl CPEIHEr0 OOIIETO
oOpa3oBaHus M3y4YeHUE MpeaMeTa « XUMUsS» OPUCHTHPOBAHO TAKKE HA PEIICHHE 3a/1a4
BOCIIUTAHUS W COLMAIBHOTO PAa3BUTHA OOydaromuxcsi, Ha (OPMHUPOBAHHE Y HHX
OOIIEUHTEIUICKTYadbHbIX YMEHHM, YMEHHA palMOHAIU3alUd Y4eOHOro Tpylda u
0000IEHHBIX crioco00B JeSITEILHOCTH, AMEOIINAX MEXIUCIUTUTMHAPHBIMN,
HAANPEIMETHBIN XapaKTep.



CocraBnsiroliuMu  IipeMera  «XUMHS» Ha YPOBHE YIIyONEHHOIO U3y4YEHHUs
SBIISAIOTCA YTIyOn€HHbBIE Kypchl — «Opranuueckas Xumush» u «O011as 1 HeopraHmyeckas
xumusi». [lpu ompeneneHud TOAXOAOB K OTOOPY W CTPYKTYpHOH OpraHU3alluu
COJIEp)KaHUsI ATUX KypCOB B IMpOrpamMMe MO XMMHUHU 3a OCHOBY MPHUHATHI MOJIOKEHUS
dI'OC COO o paznuuusix 6a30BOTO U yriIyOJIEHHOr0 YpOBHEN U3yUYEHHSI PEIMETA.

OcHoBy cozepkanus KypcoB «Opranuueckas XuMus» U «OO0111as 1 HeopraHuyeckas
XUMUS» COCTaBIIIET COBOKYIHOCTb INPEAMETHBIX 3HAHMM M YMEHUH, OTHOCSALIUXCS
K 0a30BOMY YpOBHIO U3y4€HHUS MTPEAMETA. ITa CUCTEMA 3HAHUI NOJIy4AET ONPEIEIEHHOE
TEOPETHUYECKOE JI0NOJIHEHHE, TO3BOJIIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIHIA
00BEM (DaKTONOTHUECKOTO Marepuayia. Tak, Ha YrIyOJIEHHOM YpOBHE H3YUYCHHS
npeaMera obecreyeHa BO3MOXKHOCTh 3HAUMTENBHOTO YBENUYEHHUA OOBEMA 3HAHUU
O XMMHUYECKHX 3JIEMEHTAaX M CBOMCTBaX MX COCJUHEHUN HA OCHOBE DPACIIUPEHUS U
yrayOjaeHuss  OpeiCTaBI€HUAd O  CTPOGHHMUM  BEUIECTBA, XUMHUYECKOW  CBS3H
U 3aKOHOMEPHOCTSX NPOTEKaHWs pEaklMil, pacCMaTPUBAEMbIX C TOYKH 3pEHUs
XUMUYECKONM KUHETMKA M TEPMOJIMHAMHUKHU. M3yueHune nepuoguvecKoro 3akoHa U
[lepuonnueckoil cHUCTEMBl XUMUYECKHUX 3JIEMEHTOB 0a3upyeTrcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHX TMPEACTABICHUSAX O CTPOCHUM aToMa. XHMHYECKas CBS3b
OOBSACHAETCS C TOYKH 3pPEHUSI SHEPreTHUYECKHX HM3MEHEHUM Mpu €€ 00pa30BaHUM U
pa3pylIeHNUH, a TAKXKE C TOUKU 3PEHUSI MEXAHU3MOB €€ oO0pa3oBaHus. 3ydyenue Tumos
peakiui JonoyHsAeTcs (GOPMUPOBAHUEM NPEACTABICHUNA 00 JJIEKTPOXUMHUYECKUX
Ipoleccax M 3JEKTPOJIM3E PacIulaBOB M PAaCTBOPOB BeLIECTB. B Kypce opranuyeckoin
XUMUU NPU PACCMOTPEHUHN PEAKIIMOHHOM CIIOCOOHOCTU COEIMHEHUN yIensieTcss 0codoe
BHHMaHHE BoOIpocaM OO0 3JIEKTPOHHBIX 3(p@deKTax, O B3aMMHOM BIHMSIHUU aTOMOB
B MOJIEKYJIaX U MEXaHU3Max peaKkuil.

Oco0oe 3HaueHue UMeeT TO, YTO Ha COJEpPKAHUE KYpPCOB XUMHUHU YriayOnaEHHOro
YPOBHSI M3Yy4YE€HHUS ISl KJIACCOB OMpeAeia¢HHOro npoduis (MIaBHBIM Oo0pa3oM Ha MX
CTPYKTYPY U XapakTep AOMOJHEHUM K 0O1Iel cucTeMe MpeAMETHBIX 3HAHUM ) OKa3bIBAIOT
BJIUSIHUE CMEKHBIE IpeaMeThl. Tak, HarpuMmep, B COIEpKaHUM IpeaIMeTa [l KJIacCOB
XUMUKO-(U3M4ecKoro mnpoduias OoNblIoe 3HAYEHUE HMMEIOT 3JIEMEHTHl Y4eOHOro
MaTtepuana rno oouei xumuu. [lpu u3ydyeHun npeamera B JaHHOM CiIy4ae akleHT OyneT
c/iellaH Ha OOUIHOCTh METOJIOB MO3HAHMS, OOLIHOCTh 3aKOHOB M TE€OPUA B XUMHUU U
B (M3HKE: aTOMHO-MOJIEKYJISIpHAsi TeOpusl (MOJEKYJsIpHAsl Teopus B (U3HKE), 3aKOHbBI
COXpaHEHUS! MAcChl U YHEPTUH, 3aKOHBI TEPMOJUHAMUKH, JJIEKTPOIN3a, IPEACTABICHUS
O CTPOCHMH BEIIECTB U JIPYTOe€.

B To xe Bpems B colep:KaHUM MpeAMeTa sl KIACCOB XMMHUKO-OMOJIOTUYECKOTO
npoduiis OONbIINKA yAEIbHBIN Bec OyJeT MMETh OpraHuyeckas xumus. B aTom ciyuae
MPEIOCTABIISAETCA BOBMOKHOCTh JIJIsl 60J1€€ 00CTOATENLHOTO PACCMOTPEHHSI XUMUYECKON
OpraHu3allid KJIETKM KaK OHOJIOTMYECKOM CHCTEMBbI, B COCTaB KOTOpPOH BXOJIAT,
K NpUMEpy, TaKh€ CTPYKTYpHbIE€ KOMIIOHEHTBHI, KaK JUOUAbI, OE€IKH, YIJIEBOJBI,
HYKJIEUMHOBBIE KHUCIOTHI M Apyrue. Ilpy 3ToM 3HaHMS O cCOCTaBeé M CBOMCTBax
NpPEACTaBUTENIE OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIYy>KAaT OCHOBOM
JUTSL U3yYEHHUSI CYITHOCTH MPOILIECCOB POTOCUHTERA, JbIXaHUs, TUIIIEBAPEHUSI.

B nmane ¢dopmupoBaHHMsT OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHUS



OOIIIEHAyYHBIX METOJIOB TMO3HAHUS W OIbITAa MPAKTUYECKOTO TPUMEHEHHUS HAYYHBIX
3HAHUM W3ydeHue rmpeameTa «XUMHs» Ha YriayOJIE€HHOM YpPOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBSI3IX C YYEOHBIMH NIpPEAMETaMU, BXOJISIIMMU B COCTaB
npeaMeTHbix  obmacteit  «EcTecTBeHHO-HayuyHBIE MpeAMeTh», «MaTtemaTnka U
uHdopmaTrka» U «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu uzydyeHnn yueOHOTO npeaMeTa « XUMUs» Ha YIITyOJIEHHOM YPOBHE TakkKe, Kak
Ha YPOBHE OCHOBHOTO M CpeiHero o0miero oopazoBanus (Ha 0a30BOM YpPOBHE), 3aa4eid
MEPBOCTENICHHOW 3HAYMMOCTH SBJISIETCS (OPMUPOBAHME OCHOB HAYKH XUMHUHU Kak
00JIaCTH COBPEMEHHOI'O E€CTECTBO3HAHMSI, MPAKTUYECKOW JESTENIbHOCTH 4YelIOBeKa U
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYyJbTypbl. Penienue 3Toi 3aauu Ha yriryOJIEHHOM
YPOBHE U3YUYEHHS MPEIMETA NPEANOIIAracT PEaTnu3alIo TaKuX ENeH, KaK:

— (QopMupoBaHuEe TMpeACTaBICHUI: O  MaTepualbHOM  €JIMHCTBE  MHpAa,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU SIBJICHUW IIPUPOIBI, O MECT€ XMMHHU B CUCTEME
€CTECTBEHHBIX HAayK W €€ BeAylleld poiu B OOECIEUEHHWH YCTOWYMBOIO Pa3BUTHS
YEeJOBEUYECTBA: B PEIICHUU MPOOJEM SKOJOTMYECKOM, DHEPreTUUYECKONW U MHUIIEBOU
0e30MacHOCTH, B PAa3BUTHM MEJUIUHBI, CO3JIaHUM HOBBIX MAaTE€pUATIOB, HOBBIX
UCTOYHUKOB DJHEPruu, B OOECMEYECHUH PAIMOHAIBHOTO MPUPOJIONOJIb30BaAHUS,
B (D OPMHUPOBAHUU MUPOBO33PEHUS U OOIIEH KYJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTHUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CpEIE;

— OCBOCHHME CHCTEMbl 3HAHWH, JISKAIIMX B OCHOBE XMMHUYECKOW COCTABJISIIOIICH
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MUpPaA: PyHIaMEHTAIbHbBIX MOHSATHM, 3aKOHOB U TCOPUI
XUMHUH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUM BEIIECTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, HMOHHO-MOJIEKYJIIDHOM, HaJMOJIEKYJISIPHOM, O TEPMOAUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMHUYECKUX PEAKIHUH, O XUMHUYECKOM
PaBHOBECHH, PacTBOpax M AMCIEPCHBIX CHUCTEMaxX, 00 OOIIMX HAY4YHBIX MPUHIMIIAX
XAMHUYECKOTO MPOU3BOJICTBA;

— ¢opMupoBaHre y 00yUYarOIIUXCS OCO3HAHHOTO IMOHUMAaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHUMHUYECKMX 3HAHUN JUIsi OOBSCHEHUS KIIIOYEBBIX HJACH W TpodsieM
COBPEMEHHOW XHMHH, JJIsI OOBSICHEHUS M TPOTHO3UPOBAHUS SIBICHUU, HMEIONTUX
€CTECTBEHHO-HAYUHYIO MPUPOY; TPAMOTHOTO PEIICHUs TPOOJIeM, CBSI3aHHBIX C XUMHUEH,
MPOTHO3UPOBAHUS, aHAIW3a U OLEHKU C TMO3UIUA DKOJIOTHYECKOM Oe30MmacHOCTH
MOCJICACTBUM OBITOBOM M TPOM3BOJCTBEHHOM JCATEILHOCTH YEJIOBEKA, CBSI3aHHOM
C XUMHYECKUM TIPOU3BOJICTBOM, UCITOJIb30BAHUEM U TIEPEPaOOTKOI BEIIECTB;

— yriyOJieHue MpeCTaBICHU O Hay4YHBIX METOJaXx MO3HaHMs, HEOOXOJMMBIX
JUI. TIpUOOpETeHHs YMEHUN OpUEHTUPOBATHCSA B MHPE BEIIECTB U OOBSICHEHUS
XMMHWYECKUX SIBJICHUN, UMEIOIIMX MECTO B MPUPOJIC, B MPAKTUUECKON EATEIBHOCTH U
MOBCEIHEBHOM KU3HU.

B mmane peanu3zaiuu nepBOOYEPEIHBIX BOCIUTATELHBIX U PA3BUBAIOIINX (PYHKITHIA
IIEJIOCTHON CHUCTEMBI CPEHETO 00111eT0 00pa30BaHUs TPU N3YUCHUH MPEAMETA « XUMHUS)



Ha yrTyOJIEHHOM ypOBHE OCOOYIO aKTyaJbHOCTH MPUOOPETAIOT Takve e M 3a7auu,
Kak:

— BOCIUTaHHE YOEKAECHHOCTH B IO3HABAEMOCTH SIBJICHUW TPUPOJIBI, YBAKCHUS
K TIPOIlECCY TBOpPYECTBA B OO0JACTH TCOPETHUYSCKUX W TPUKIAIHBIX HCCIICTOBAHUIMA
B XUMUH, (POPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BHUTUS HAYKHU;

— pa3BUTHE MOTHBAIMH K O0yUEHUIO M TIO3HAHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJTIO
¥ CAMOBOCITUTAHHUIO Ha OCHOBE YCBOCHUS OOIICUETIOBEUECKUX IEHHOCTEIH;

— pa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, HWHTEIUICKTYadbHBIX M TBOPUYECKHUX
crocoOHOCTeW oOydJaroruxcsi, (OPMHUPOBAHWE y HHUX CO3HATEIBHOTO OTHOIICHUS
K C€aMOOOpa30BaHHWIO W HEIPEPHIBHOMY OOpPa30BaHHIO KaK YCIOBHUIO YCIICITHOM
npodeCCUOHAIBHOW M OOIIECTBEHHON JESATEIbHOCTH, OTBETCTBEHHOI'O OTHOUICHUS
K CBOEMY 3JIOPOBBIO U IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

— (opmupoBaHNEe YMEHUH ¥ HABBIKOB Pa3yMHOT'O TIPUPOIOTIONH30BAHUS, Pa3BUTHE
DKOJIOTHYECKON  KyJIbTYypbl, = NPUOOpPETCHHE  ONbITa  OOIIECTBEHHO-IIOJIC3HON
AKOJIOTUYECKOM JEATEIBbHOCTH.

OO0111ee YMCII0 YacoB I U3YUYCHUS XUMHH Ha yriyoneHHoM ypoBHe, — 204 gacos:
B 10 xiacce — 102 gaca (3 yaca B Heznenmio), B 11 kimacce — 102 gaca (3 waca B Heemio).

COJIEP) KAHUE OBYYEHUS!

10 KJIACC

Teopernyeckne 0OCHOBBI OPraHUYECKONM XUMMHU

[IpeameT u 3HaYeHWE OPraHUYECKONW XUMHUU, MPEJICTaBICEHHE O MHOT000pa3uu
OPraHUYECKUX COCAUHCHUH.

DNEeKTPOHHOE CTPOEHHE aTOMa yriepojia: OCHOBHOE U BO30OYXAEHHOE COCTOSTHUSI.
BaneHTHbIe BO3MOXHOCTA aToMa yIJIEpPOJa. XHMHUYECKas CBSI3b B OPraHUYECKHUX
COCIMHEHUSX. THUMbl THOPUIM3AIMK aTOMHBIX OpOHWTalel yriaepojaa. MexaHU3MBbI
o0pa3oBaHUs KOBAJCHTHOW CBsI3M (OOMEHHBI W JOHOPHO-AaKIENTOPHBIN). Tumsl
MepeKpbIBaHUSI aTOMHBIX opOuTaned, 6- u m-cBs3u. OnuHapHasi, JBOWHAs U TpoWHas
cBs3b. CrocoObl paspbiBa CBA3€d B MOJIEKYyJaX OpraHUYecKkux BemiecTB. [loHsTHE
0 CBOOOJTHOM pajaukalie, Hykieoduie u ssekTpodue.

Teopust cTpoeHust opraHnueckux coeauHeHuid A.M. ByTiepoBa U COBpeMEHHbIE
MPEJCTABICHUSI O CTPYKTYpE€ MOJIEKYJ. 3HAYEHUE TEOPUM CTPOCHUS OPraHUYECKUX
coeMHeHUN. MoJiekyJsipHble U CTPYKTypHbIe Gopmyibl. CTpyKTypHBIE (HOPMYIIBI
pa3IMYHBIX BHUJIOB: pa3BEPHyTas, COKpall€HHas, CckenerHas. WM3omepus. Bupsl
W30MEPHUH: CTPYKTYypHas, MPOCTPAaHCTBEHHas. DJIEKTPOHHBIE A(PEeKThl B MOJEKyIax
OpPTaHUYECKUX COCTUHEHUN (MHIYKTHUBHBIN U ME30MEPHBIN 3P (HEKTHI).

[IpenacraBnennie o0  kinaccupuKamuu  OpraHudeckux  BemiecTB.  [loHsTue
o ¢yHkunoHaasHOU Tpynme. ['omonorusa. ['omomornueckue psapl. CucreMaruyeckas



HOMeHKIaTypa opranndeckux coeaudHeHudt (IUPAC) u TpuBManbHbIE Ha3BaHUs
OTJIEJIbHBIX IIPEACTABUTEIICH.

OcobeHHocT U KjJaccUPUKAIMS OpraHUYEeCKUX peakiuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M X MpeBpanieHuii

O3HakomiieHHE ¢ 00pa3liaMu OPraHUYECKUX BEIIECTB U MaTEpUAIaMU Ha UX OCHOBE,
OMBITHl [0 TMPEBPALCHUI0 OPTaHUYECKUX BEIICCTB IpPU HarpeBaHuu (IUIaBIEHUE,
oOyTJIMBaHKE U TOPEHUE), KOHCTPYUPOBAHUE MO/IIICH MOJIEKYJI OPTaHUYECKUX BEUIECTB.

Yraesoaopoasl

Anxanbl. ['omonornueckuil psjn ajakaHoB, oOmas ¢opmyiia, HOMEHKJIATypa
U U30MEpHUs. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB,
sp3-rubpuam3anus aTOMHBIX OpOMTANEH yraepoaa, 6-cBs3b. Kougopmepuvr. Gusnueckue
CBOMCTBA aJIKaHOB.

XWMUYECKHE CBOMCTBAa aJKaHOB: pPEaklUWU 3aMEIICHUs, H30MEpPHU3ALNH,
JNErUIPUPOBaHMs, UMKIWA3AUU, MUPOJIU3a, KpeKuHra, ropeHus. [lpedcmasnenue
0 Mexanuzme peakyutl paouKkaibHO20 3aMeueHus .

Haxoxnenue B npupoje. CriocoObl MOTy4YeHUs: U NPUMEHEHHE aTKaHOB.

[Muknoankanpl. O6mas ¢opMmyna, HOMEHKIaTypa U uzomepusa. OcobGeHHOCTH
CTPOCHHUSI M XHMHUYECKUX CBOWCTB MajblX (LMKJIONPONAH, LUKIOOYTaH) U OOBIYHBIX
(LMKJIOMEHTAH, LUKJIOTEeKCAaH) LUKIoaIKaHOB. CrocoObl MONy4YEeHUs W TPUMEHEHUE
LUKJIOAJIKAHOB.

Ankenbl. ['oMonornueckuil psii aakeHoB, oOmias ¢GopMmysia, HOMEHKIATypa.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ AIKEHOB, SP>-THOpHMaM3aIus
aTOMHBIX opOuTanel yriaepoja, o- U T-cBA3U. CTPyKTypHass M TeoMeTpuyecKas
(uuc-tpanc-) uzomepus. Dusnyeckue CBONCTBA aJKEHOB. XHWMHUYECKHE CBOMCTBA:
peakuuu TNPUCOSAVHEHMS, 3aMEIIECHHS B (-TIOJIO)KEHHE TIpU JBOMHOM CBS3M,
NOJIUMEpU3allMl W OKUcHeHus.  [lpedcmasnenue o0  mMexaHuzme  peaxkyuu
anekmpoguavnoz2o npucoedurenus. Ilpasuiio MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JIBOMHYIO cBs3b. CrIOCOOBI MOJTyUYEHUsI U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Kiaccudukainus ankagueHOB (CONMPSIKEHHBIC, W30JUPOBAHHEIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMS U XMMHUYECKHUX CBOWCTB
CONPSKEHHBIX AUEHOB, 1,2- m 1, 4-ipucoenuuenue. Ilonumepusanus conpsKEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIUEHOB.

Anxunbl. ['oMonornyeckuit psii ajakuHOB, oOmas (opMmyna, HOMEHKIATypa
U U30MepusA. OIJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJKHHOB,
Sp-rudpuan3aisg aTOMHBIX opOuTaneil yriaepona. dusndeckue CBOWCTBA AJIKWHOB.
XHWMHMYECKHE CBOWCTBA: PEAKLMM NMPUCOECIWHEHHS, AUMEPU3ALMA W TPUMEpPHU3ALNH,
okucneHus. KucnoTHele CBOMCTBA aJKWMHOB, MMEIOIIMX KOHLEBYIO TPOMHYIO CBA3b.

! Kypcusom B JAaHHOM TEKCTe BBLACICHBI JIEMEHTHI COAEPKaHMA yueOHOrO MaTepuaja, KOTOphIE M3y4aloTcs B
03HAKOMUTEIILHOM IIIaHEe W HE BKIIOYAIOTCS B COCTaB MPEeIMETHBIX pe3yibTatoB ocBoeHuss OOIT COO.



KauecTBeHHbIE peakuuyd Ha TPOHHYIO CBs3b. CHOCOOBI MOJNyYeHHS U TPUMEHEHHE
AJIKHOB.

ApomMartudeckune yrieBoaopoabl (apensl). ['omonoruueckuil psja apeHoOB, oOIas
dbopMyna, HOMEHKIIaTypa U H30MepUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIbI OeH30u1a. [lpasuno apomamuunocmu, npumepvl apoOMamuidecKux coeOuHeHuu.
du3nyeckre CBONCTBA APEHOB. XHMMHUYECKHE CBOWCTBA OEH30JIa U €ro TOMOJIOIOB:
peakuuu 3aMelleHus B OCH30JbHOM KOJIBLIE U YIJIEBOJAOPOJHOM pajuKaie, peakluu
IPUCOEINHEHUS, OKHCIEHUE TOMOJIOroB OeH3ona. [Ipedcmaenenue o mexaunusme
peaxyuil anekmpoguibrozo 3amewerus. llpencraBienne 00 OpUeHTUPYIOLIEM JCHCTBUH
3aMecTuTeNied B OEH30JIbBHOM KOJbLIE Ha [pUMEpe AIKWIBHBIX  PaJHMKaJIOB,
KapOOKCUJIbHOM, THUAPOKCHIBHOM, aMHUHO- W HUTPOTPYIIIbI, AaTOMOB TaJIOT€HOB.
Oco0eHHOCTH XMMHYECKUX CBOMCTB ctupoia. [lommmepusanusa ctupona. CrocoOsbl
NIOJIYYEHUS M IPUMEHEHNE apOMATHUYECKUX YIJIEBOIOPOOB.

[Ipuponusiii ra3. IlonyTtHele HedTsHbIE ra3pl. HedTh M €€ mpoucxoxkaeHue.
KameHHbIl yroiap v mponaykTel ero mnepepadotku. CrocoObl nepepaboTku HedTu:
MEPEroHKa, KpPEKUHI (TEPMUYECKUH, KATAIUTHUYECKUM), pPUDOPMUHT, MHUPOIH3.
[IpoykThl nepepaboTKu HEPTHU, UX IPUMEHEHUE B IPOMBILIJIEHHOCTH U B OBITY.

['eHeTHUecKas CBSA3b MEKY PA3IMYHBIMU KJIACCaMU YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOEHHE  TaJOrCHIPOU3BOAHBIX  YIIIEBOAOPOAOB. Peakuuu
3aMEILECHHs TaJIOreHa Ha TUAPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYANY, AMUHOSPYNN) .

JlelictBue Ha TaJOr€HIPOU3BOJHBIE BOJHOIO M CIHMPTOBOIO pacTBOpa UIEIOYH.
B3anmonencTBue  AUTAJIOrEHAJKAHOB €  MarHueM W UUHKOM.  [lonamue
0  Memannoopeanudeckux — coeounenusix. Vcronp3oBaHUE — TaJOreHIIPOU3BOIHBIX
YII€BOAOPOAOB B OBITY, TEXHUKE U IIPH CUHTE3€ OPraHUYECKUX BEIIECTB.

JKCIepUMEHTAJIbHbIE MeTOAbI H3y4YeHHs BelleCTB M X NMPeBpalleHUi

N3yuyenue pu3nueckux CBONCTB YIJIEBOJIOPOJOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peaKkIuil yrieBoJ0po 0B Pa3IuYHbIX KJIAaCCOB (0OeciBeUMBaHWE OPOMHOM UM MOJTHOU
BOJIbI, pPacTBOpa MEpMaHTaHATa KaJus, B3aUMOJICHCTBUE alleTUICHA C aMMHAYHBIM
pactBopoM okcuiaa cepedpa(l)), kauecTBeHHOEe OOHapyXeHue yriepoia U BOJOpOJa
B OpraHMYeCKHX BEIIECTBaX, IIOJy4EHHE OTWJIEHAa M M3yYEHUE €ro CBOICTB,
o3HaKomiieHue ¢ koyutekusamMu «Hedte» u «Yrons», ¢ odpasamu miacrMace, KayuyyKkoB
U PpE3UHBbI, MOJETUPOBAHUE MOJEKYJT YIJIEBOJAOPOJOB U TaJOTE€HIPOU3BOIHBIX
YIJIEBOIOPOOB.

Kuciopoacoaep:kamue opranu4eckue coeIMHeHUs

[IpenenvHbie ogHOATOMHBIE CIUPTHL. CTpoeHUE MOJIEKYJ (Ha IpUMEpe METaHoJIa U
sTaHona). ['omosormueckuit psig, obmas  dopmyrna, HW30MEpHs, HOMEHKJIATypa
u kinaccupukanus. DuznuecKkue CBOMCTBAa MPENETbHBIX OJHOATOMHBIX CIHPTOB.
BonopoaHbeie CBS3M MEXIYy MOJIEKYJAMH CHUPTOB. XMUMHUYECKHE CBOMCTBA: PEAKIUU
3aMEILICHUs, JEruapaTal, OKHWCICHUS, B3aUMOJCUCTBUE C OpPraHU4YeCKUMU U
HEOpraHUYEeCKMMHU KuciaoTaMu. KauecTBeHHas peakiusi Ha OJHOATOMHBIEC CIHHPTHI.
JleficTBue 5TaHONAa W METAaHOJAa Ha OpraHm3M uesjoBeka. CrocoObl TOMydEeHHS U



MPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie »dupsl, HOMeHKIaTypa u wu3oMmepus. OCOOCHHOCTH (U3HUECKHUX
U XUMHUYECKUX CBOMCTB.

MHoroaToMHbI€ CHUPTHI — TUJICHIIIUKOb U MHIlepuH. OU3ndeckue U XUuMUYECKHe
CBOMCTBA:  peakIuu  3aMElICHUs, B3aUMOJCHCTBUE C  OPraHUYECKUMH U
HEOPraHUYECKUMH KHCIIOTaMU, Ka4eCTBEHHAs PEaKIUsl Ha MHOTOATOMHBIEC CIHPTHI.
llpeocmasnenue o mexanuzme peakyuii HyK1eo@uIbHo20 3ameujeHus. JlenicTBue
Ha opraHusMm yenoBeka. CrocoObl MOMy4YeHHs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enoin. CTpoeHHE MOJIEKYJTbI, B3AUMHOE BIIMSIHUE THAPOKCOTPYIITEI B O€H30I5HOTO
anpa. ®Ousnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (heHona.
KauectBennsie peakiuu Ha (enon. Tokcuynocts (enoma. CrocoObl MOMydeHUs u
npumeHeHue ¢penona. GeHondopmanbaeruaHas cMoJIa.

KapOoHwnbHble COETUHEHUS — albJACTUIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHUJBHON Tpynmbl. ['OMOJOTMYECKHE PAbl AIbJAETUI0OB U KETOHOB, oOOIas
dbopmyra, n3oMepusi 1 HOMeHKiIatypa. OU3nyYecKue CBOMCTBA albJACTUIOB U KETOHOB.
XUMUYECKHE CBOMCTBA aJbJETUJIOB W  KETOHOB: pPEaKIUH MPUCOCIUHEHUSI.
lIpeocmasnenue o mexanuzme peakyuii HyKieo@uibHo2o npucoeourenusi. OKHUCIEHUE
aJIbJIETUIOB, KAuYeCTBEHHbIC peakiuu Ha anpaeruapl. CrnocoObl MOJydyeHUs U
MPUMEHECHUE aIbJACTUIOB U KETOHOB.

OOHOOCHOBHBIE TIpe/eiibHbIE KapOOHOBBIE KHUCIOTBL. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJT KapOOHOBBIX KuCHOT. M3omepus u HOMeHKIaTypa. Pusnueckue CBOMCTBA
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHCIOT. BojopoaHble CBSI3M MEXAY
MOJIEKYJIaMUd KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOWCTBA: KHUCJIOTHBIC CBOICTBA,
peakuust dTepuuKalMy, PEaKIUH C ydYyacTHUEeM YIJIEBOJOPOJHOTO pajJHKaa.
Oco0OeHHOCTH CBOWMCTB MYpPaBbUHOM KHUCIOTHI. [IoHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KHUCJIOT — CJOXHBIX 3(pupax, aneuopuoax, 2anoceHansuopuoax, amuoax, HUmpuiax.
MHoroo6pasue KapOOHOBBIX KHUCIOT. OCOOCHHOCTHM CBOWCTB HEMpEASIbHBIX U
apoMaTUYECKUX KapOOHOBBIX KHUCJIOT, TUKApPOOHOBBIX KHCIOT, THIPOKCUKAPOOHOBBIX
kucnoT. [IpencraBurenu BhICIIUX KapOOHOBBIX KUCIIOT: CT€APUHOBAs, MAJIbMUTHHOBAS,
OJIEMHOBAS, JIUHOe8as, TUHOAEeH08as KUCAOThl. CHocoObl MOJYyYEHUs] U MPUMEHEHUE
KapOOHOBBIX KUCJOT.

Cnoxuble d¢upbl. ['oMmonormueckuit psig, oOmas ¢opMyna, H3OMEpHUS U
HOMEHKJIaTypa. Pu3nuecKue 1 XUMUYECKHE CBOMCTBA: THIPOJIU3 B KUCIION U IIEJIOYHOU
cpezne.

Kupel. Ctpoenue, ¢(u3MUeCKMEe U XUMHUYECKHE CBOWCTBA >KUPOB: THUAPOIH3
B KHUCIION M 1eno4yHoi cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPIKAIIUX OCTATKU
HeTpeIeTbHBIX JKUPHBIX KUCJIOT. JKUphI B IpUpo/IL.

MpbUTa KaK CONM BBICHIMX KapOOHOBBIX KHCIIOT, UX Morollee AcicTBue. [lousmue
o cunmemuyeckux morowux cpeocmeax (CMC).

O6mas xapaktepuctuka yriieBoaoB. Kmaccudukanus yrieBoaoB (MOHO-, Iu-
U rnojucaxapuabl). MoHocaxapuabl: TJIOK03a, (QPYKTO3a, eanakmosa, pubosa,
oe3zokcupuboza. DOuU3NUeCKWe CBONCTBA W HaXOXAcHHE B mpupojae. DOTOCHHTES.



Onmuueckas uzomepus. Konvuamo-yenunas maymomepusi HA npumepe MOJIEK) bl
enoKo3sl, npoekyuu Xeyopca, o- u [-aHomepvl 2n10K03bl. XUMHUYECKHE CBOICTBA
[JIIOKO3bI: PEAaKIMU C y4YacTHEM CIHUPTOBBIX W albJETUAHON TPYII, CIUPTOBOE U
MOJIOYHOKHUCII0€ OpoxkeHue. [[puMeHeHne ritoKo3bl, €€ 3HaY€HUE B KU3HEIEATEIbHOCTH
opranusma. Jlucaxapuuapl: caxaposa, MajbTo3a U .Jakmo3a. BoccTaHaBiuBaromue H
HEBOCCTaHaBIIMBAlOIME qucaxapubl. [ 'uaponus qucaxapuaos. Haxoxaenue B mpupojie
u npuMeHeHue. llommcaxapunpl: Kpaxmall, TJIHKOT€H H wLeiumosos3a. CTpoeHue
MaKpOMOJIEKYJT Kpaxmaiia, IIMKOTeHa U 1EeJUTI0NI03bl. DU3nyeckue CBOMCTBA KpaxMmaia U
LEJUTIONI03bl.  XMMHUYECKUE CBOMCTBA Kpaxmaja: THAPOJIN3, KAueCTBEHHAsl peakius
C uoAOM. XHUMHYECKHE CBOMCTBa IEJUIIOJO3bI: THIAPOJIM3, TMOJydyeHUe 3>PUpoB
1esuT0a03bl. [ToHsITHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

JKCIepPUMeEHTAIbHbIC METObI M3Y4YeHHUSs] BelIeCTB M UX NpeBpalieHuil

PacTBOpUMOCTB pa3IMYHbIX CIIMPTOB B BOJIE, B3aUMOJICHCTBUE 3TaHOJA C HATPUEM,
OKHUCJIEHHE STUJIOBOTO CIHUpPTAa B albJerH]l Ha pAaCKAIEHHOM MEIHOW HPOBOJIOKE,
OKHUCJIEHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kajiusi (BO3MOXHO HCIOJb30BaHHE
BUJICOMATEPHAIIOB), KAYECTBEHHbIE pPEAKUUU Ha albAEruibl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u rugpoxcugom meau(ll)), peakius riuiepuHa ¢ THAPOKCUIAOM
meau(ll), xumuyeckue CcBOWCTBA pacTBOpa YKCYCHOW KHCJIOTBI, B3aUMOJICHCTBUE

pacTBopa TUIIOKO3bl ¢ ruapokcuaoM Menu(Il), B3aummoneicTBUE Kpaxmayia ¢ HOJOM,
pelieHne dKCIePUMEHTANIBHBIX 3a7a4 1Mo TeMaM «CrupTbl U deHonb», «KapOoHoBbIE
KUCIIOTHL. ClI0KHBIE 3(DUPBI.

A3oTcoaep:xalue OpraHudecKre CoeJMHeHusl

AMUHBI — OpraHMyYecKue Mpou3BOAHBIE amMmuaka. Kiaccudukanus amMuHOB:
anuQaTUIeCKue U apoOMaTUYECKUE; MEePBUYHBIC, BTOPUUYHBIC U TpeThuuHblie. CTpoeHue
MOJIEKYJ, oOmias Qopmyna, u3zomepusi, HOMEHKIATypa W (U3NYECKHUE CBOICTBA.
XUMHUYECKOE CBOMCTBA aln(aTHuecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE,
B3aMMO/ICHCTBUE NIEPBUYHBIX AMUHOB C a30TUCTON KHUCIO0TON. COJM aJIKUJIaMMOHHUS.

AHWINH — TpEeACTaBUTENIb aMUHOB apomarudeckoro psga. CTpoeHue aHWIIMHA.
B3auMHoe BiusHUE Tpynm aToMOB B MoJieKyJe aHWiInHA. OCOOEHHOCTH XUMUYECKUX
CBOMCTB aHuiuHa. KauyecTBeHHble peakiuu Ha aHuUiauH. CrocoObl MOMy4YeHUs u
npuMeHeHue anudaTuiaeckux aMmuHoB. [lonyuenne aHuIrHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenkimarypa u  wuzomepus. OThaelibHbIE MPEICTABUTEIU
0-aMUHOKUCJIOT: TJIUIUH, aJJaHUH, DeHUNANAHUH, CEPUH, 2TYMAMUHOBASL KUCTIOMA, JIUZUH,
yucmeun. Onmuueckas uzomepus amunoxuciom: D- u L-amunokuciomol. @uznyeckue
CBOMCTBA aMWHOKHCJIOT. XWMHUYECKHE CBOWCTBA aMHUHOKHCIOT Kak aM(OTepHBIX
OpPTaHUYECKUX COCAMHEHUH, peakius MOJUKOHJECHCAIUU, OO0pa3oBaHWE MENTHIHON
cBs3u. buonornueckoe 3HaueHue aMUHOKUCIOT. CUHTE3 ¥ THUAPOJIN3 MENTUIOB.

benku kak npupoiabie noauMepsl. [lepBruHas, BTOpuyHasi U TPETUYHAs CTPYKTypa
O0enkoB. XWUMHUYECKHE CBOMCTBAa OEJKOB: TUIPOJW3, JCHATYypaIlus, KaueCTBCHHbBIC
peaKIuy Ha OeJIKH.

llonamue 06 azomcooeparcaujux 2emepoYUKIUYECKUX COeOUHEHUSIX.
Tupumuounoswvie u nypunogvie ocHosanus. Hykneunosvie KUCI0mol. cocmas, cmpoeHue



u buonocuyeckas POJib.

IKCNEePUMEHTAIbHbIE METO/IbI M3YYeHHUs BelleCTB U X NpeBpaneHuii

PactBopenue OenkoB B BOJE, JIeHATypamus OCTKOB IMPH HArPEBaHWU, ITBETHHIC
peakiuu Ha OCJIKH, PEIICHUE YKCIIEPUMEHTANBHBIX 33/1a4 10 TeMaM «A30TcoIep Kalne
OpraHUYECKHEe COCTUHCHUS» U «Pacro3HaBaHne OPraHUYECKUX COCTHHCHUI.

BbicokoMoOsIeKYIsIPHBIE COeIMHEHUS

OCHOBHBIE TIOHSITHUSI XUMHUHM BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MTOJIMMEPU3ALUH, CPEIHSA MOJIEKYJISIpHAs Macca.
OCHOBHBIE METOJIbI CUHTE€3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHHUN — MOJIUMEpHU3alus u
NOJIMKOHJIeHcauus. [Ipedcmaénenue o cmepeopeyispHocmu U  HAOMOIEKYIAPHOU
CMPYKmMype NoaumMepos, 3d6UCUMOCIb CEOUCME NOJUMEPOE OM UX MOJEKYAAPHO20 U
HAOMOJEKYAAPHO20 CIMPOEHUSI.

[Tomumepubie  Marepuanbl.  Ilmactmacchl  (MONMMATWICH,  MOJUIPOIUJIEH,
MTOJIMBUHWJIIXJIOPHI, MOJIMCTUPOIT, MOJIMMETUIIMETAaKPUIIAT, MOJIMKapOOHATHI,
noJidTUIICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepbl: HATypaJIbHBbIM KaydyK, CHUHTETHUYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30IPEHOBBIN) U cuiuKoHbl. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, IIENK), HWCKYCCTBEHHBIC (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

THonumepor cneyuanvhoco HazHaveHus (MeghioH, Keeuap, AeKMPOnposoosujue
noaumepwbl, buopaziazaemvie NOIUMEPDLL).

JKCcNepUMEHTAJbHbIE METO/IbI H3YUEeHHUS BellleCTB U UX NPeBpalleHu i

O3zHakomiieHHEe ¢ 00pa3liaMu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIJIACTMACC,
Kay4yKOB, PEIIECHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110 Teme «Pacno3HaBanue miactMacc u
BOJIOKOH.

PacuérHble 3agaumn

Haxoxnenne MosieKkysipHOi (OpMyJibl OPraHUYECKOTO COETUHEHHSI TI0 MACCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXKJIECHUE MOJEKYJISIPHONH (OpMyJibl
OpPraHUYECKOro COEIUMHEHUs Mo Macce (00bEMY) MPOAYKTOB CTOPAHMS, 10 KOJIHYECTBY
BemecTBa (Macce, OOBEMY) TMPOAYKTOB PpEAKIUU W/UIM MCXOJHBIX BEIIECTB,
YCTaHOBJIEHHE CTPYKTYpPHOH (OpMYJIbI OPraHMYEeCKOro BEIECTBA Ha OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOJIyYEHHUSI, ONPEEICHUE JOJIU BhIX0/1a MPOAYKTa
pEaKLUH OT TEOPETUUECKU BO3ZMOXKHOTO.

MesknpeaMeTHbIe CBSA3H

Peanuzanuss MeXNpeAMETHBIX CBA3CW NpPU HU3YYECHUU OPraHUYECKONM XUMHUU
B 10 Kytacce oCymIeCTBISIETCA Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
IIOHATHUM, TaK U NOHATHUN, NPUHATHIX B OTACIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO
LAKJIA.

OOmre ecTeCTBEeHHO-HAy4YHbIE MOHATHUSA: SIBJIEHWE, HAy4YHbIH (HakT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaliW3, CHUHTE3, Kilaccuukauus, HaOloIeHue, HW3MEpPEHUE,



IKCIEPUMEHT, MOJIeIb, MO/ICTTMPOBAHNE.

®dusnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTETHUECKUI
YPOBEHb, BELIECTBO, TeJO, O0BEM, arperarHoe COCTOSHHE BEIIECTBa, (PU3MUECKUE
BEJIMYMHBI, €IMHULIBI U3MEPEHHUsI, CKOPOCTh, SHEPTHsI, Macca.

buonorusa:  kimerka, opraHm3M, O9KocucTema, Owocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(QHBI W TreTepoTpOdHBIM TUN MNUTAaHUS, OpOKEHHE,
dboTocunHTe3, NbIXaHUE, OCIKH, YTIIEBOAbI, JKUPHI, HYKIEHHOBBIE KUCIOTHI, (PEepMEHTHI.

['eorpadus: mosae3Hble UCKOTIaeMbIe, TOTIIIUBO.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO TMHUTAHUS, MOIOIIUE
CpEeICTBa, MaTepPHAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

TeopeTnyeckne 0OCHOBHI XHMHH

Atom. CoctaB aTOMHBIX siep. XUMHUECKUH 3neMeHT. M3otonsl. Kopnyckynapho-
B0IHOBOU  Oyanusm, O08olucmeeHHas npupooa snexkmpona. CTpoeHHEe 3IIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIC YHCJIa. DHEPTeTUICCKUE YPOBHHU U MOAYPOBHH. ATOMHBIE
opoutamu. Kiraccupukanus XuMHYECKHX dJieMeHToB (S-, p-, d-, f-ayieMeHTHI).

Pacnipenenenne 3JI€KTPOHOB MO aTOMHBIM OpPOUTAISAM, NPUHYUN MUHUMYMA IHEPSUlU,
npunyun Ilaynu, npaseuno Xynoa. DNEKTpOHHbIE KOH(UTYpallid aTOMOB 3JIEMEHTOB
MEPBOr0—YETBEPTOrO MEPHUOIOB B OCHOBHOM U BO30OYKIAEHHOM COCTOSIHUU, JIEKTPOHHbBIC
KoH(urypanmu WOHOB. [lowamue 006 dHepeuu UOHU3AYUU, DHEPSUU CPOOCMEBA
K 971eKmpoHy. DIEKTPOOTPULIATEIHOCTD.

Ilepponmueckuit 3akoH u Ilepuognueckas cucTEMa XMMHUYECKUX DIIEMEHTOB
A.N. MenneneeBa. Csi3zp mnepuoanyeckoro 3akoHa u lleproanyeckoil CHCTEMBI
XAMHUYECKUX AJIEMEHTOB C COBPEMEHHOM TE€OPHUEUN CTPOEHHUSI aTOMOB. 3AKOHOMEPHOCTH
W3MEHEHHS] CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEIIECTB MO TpyllnaM W TepuojaM. 3HAYC€HHE [MEPUOAUYECKOrO0  3aKOHa
JI.1. Menpaeneena.

XuMHYECKass CBA3b. BHAbl XUMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTaimyeckas. MexaHu3Mbl  00Opa3oBaHUsI  KOBAJCHTHOM  CBSI3U:  OOMEHHBIN
U JOHOPHO-aKIENTOPHBIA. DHEprus W MHA CBSI3U. [lonsipHOCTH, HANpPaBIEHHOCTH
M HaChIIAeMOCTh KOBAJEHTHOW CBsi3u. Kpatuele cBsizu. Bonmopoanas cBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BasleHTHOCT, W BaJCHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuouzayus amomHwix
opbumareii. CBA3b IEKTPOHHOUN CTPYKTYPBI MOJIEKYJI C KX TEOMETPUIECKUM CTPOSHUEM
(Ha mpuUMepe COeAMHEHUN AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiienre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMIUIEKCHOTO HOHA!
KOMILJIEKCcooOpaszoBarenb, JUraHabl. Koopounayuonnoe uucno. Homenxnamypa
KOMNJIEKCHbIX ~ cOeOuHeHuti. 3HA4YeHHE KOMIUIEKCHbIX coequHeHuid. [lonstue
0 KOOPJIMHALIMOHHOW XUMHUH.

BemecrBa  MONEKYJIApHOTO M HEMOJEKYJSIPHOTO  CTpOE€HHUs.  THIbI



KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o npucnepcHbIXx cucremax. VcTtuHHble pacTtBOphl. [Ipedcmasnenue
0 Konouonsix pacmeopax. CrocoObl BRIpAXEHUSI KOHIEHTPAIIMN PACTBOPOB: MAacCOBasl
JI0JIsl BEILIECTBA B pacTBOPE, MOJIsIpHAsl KOHIIEHTpalus. HacklllleHHbIEe U HEHACHIILICHHbBIC
pacTBOpPBI, pACTBOPUMOCTh. KprcTaIIoruaparsl.

Knaccudukanus m HOMEHKJIATypa HEOPTaHMYECKHX BEIIECTB. | pUBHAIBHBIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMru4ecKux peakiuii B HEOPraHMUeCKOW U OPraHnueCKOM XUMHUH.
3aKOH COXpaHEHUs MacChl BEIIECTB; 3aKOH COXPAHEHUS W TPEBPAIICHUS SHEPIUU
Ipyl  XUMHYECKHX  pPEaKIusax. TemioBble A(PPEKThl XUMHUYECKHX  PEaKIUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHUYECKON peaknuu, €€ 3aBUCHUMOCTb OT pPas3IUYHBIX (DaKTOPOB.
['oMOreHHbIE U TeTepOoreHHbIe peakuuu. KaTanus u Kkaraan3aTopsl.

OGpatuMble U HEOOpaTHMBbIE pEaklMU. XHUMHYECKOe paBHOBecue. Kowcmanma
Xumuyeckoeo paenogecusi. DakTOpbl, BIUAIONME HA IOJ0XKEHUE XHUMHUYECKOTO
paBHOBECHs: TeMIlepaTypa, JAaBJICHHWE M KOHIICHTPAIIMM BEIIECTB, YYaCTBYIOIIMX
B peakuuu. [Ipunmun Jle [larense.

Onektponutuueckas auccouuanus. CuibHble U clnadbie JeKTpouThl. CTEneHb
nucconanuu. Mounoe npouszsedenue 600vi. Cpena BOIHBIX PAaCTBOPOB: KUCIOTHAS,
HeWTpanbHas, menounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coseid.
Peakuun noHHOTO OOMEHa.

OKUCIUTETLHO-BOCCTAHOBUTENbHBIC peakiiuu. CTeneHb OKUCIeHUsI. OKUCIUTENb U
BOCCTaHOBUTENb. [Ipo1iecchl OKMCIIeHNs U BOCCTAaHOBJICHUS. BaxkHelne OKUCIUTENN U
BOCCTAHOBUTEIN. METO1 3JIEKTPOHHOTO OanaHca. DJIEKTPOJU3 pacTBOPOB U PacCIlIaBOB
BEIIIECTB.

JKcNepUMEeHTAJbHbIE METO/Ibl H3YUYEeHHUS BellleCTB U UX NMPeBpaleHuil

Paznoxxenue mnepokcusia BOJIOpPOJa B MPHUCYTCTBUU KaTalau3aropa, MOJAEIH
KPUCTAJUIMYECKUX PEMIETOK, IMPOBEACHUE PEaKIMii MOHHOTO OOMeHa, OIpejesieHue
CpeIlbl PaCTBOPOB C TIOMOIIBI0 MHANKATOPOB, H3yUYCHHUE BIUSHUS PA3IMYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHUYECKOUN pEaKIIUH U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xummust

[Tomoxenne HemetaioB B llepmoguueckoil cUCTEME XUMHUYECKHUX JJIEMEHTOB
.. MeHnneneeBa M OCOOEHHOCTH CTPOCHUS HX aTOMOB. (DU3MYECKHUE CBOMCTBA
HEMETaJUIOB. AJUIOTPOINUS HEMETaUIoB (Ha MpuMepe Kuciaopoza, cepbl, dochopa u
yTaeposia).

Bonopon. [Ilomyuenue, ¢usuueckue © XUMHUYECKHE CBOMCTBA: peaKIUu
C METaJulaMM U HEMETaJUlaMH, BOCCTAHOBUTEINIbHbIE CBOMCTBA. [ uapunbl. ToniaugHnvie
97IeMEHMbL.

lNanorenbl. HaxoxjaeHue B Tpupojie, CHOCOObl TONMy4deHUs, (U3NYECKUE U
XUMHUYECKHE CBOMCTBa. ['amoreHoBomoponabl. BakHeilme KUCIopoacoAepKalline
coeMHEeHUs TanoreHoB. JlabopaTopHble W TPOMBIIIJIEHHBIE CHOCOOBI MOJy4YEeHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COeAUHEHUM.



Kucnopon, o3on. JlabopaTopHble ¥ NPOMBINIJICHHBIE CIIOCOOBI TOYYCHUS
kucinopona. dusnyeckrne 1 XUMUYECKUE CBOMCTBA U MPUMEHEHUE KUCIOPOJa U 030HA.
OKCcHJIBI ¥ IEPOKCH/IBI.

Cepa. Haxoxnaenue B mpupojie, CIocOObl OyICHUS, PU3NIECKUE U XUMUICCKUC
cBoiictBa. CepoBoaopon, cynbpuasl. Oxkcua cepbi(1V), okcun cepsi(VI). Cepnucras u
CEpHasi KUCJIOTHI U UX coiu. OcCOOEHHOCTH CBOMCTB cepHOM KUCIOTHI. [IpumMenenue cepbl
U €€ COeIMHEHU.

Azot. HaxoxaeHue B npupojie, CocoObl MONTyYeHUs, PU3NUECKUE U XUMUYECKUE
CBOMCTBa. AMMUAaK, HUTpUJIbl. OKCUIBI a30Ta. A30THUCTAs U A30THASI KUCJIOTHI U UX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOM KuCHOTHI. [IpuMeHeHHe a30Ta W €ro COeIUHEHHM.
A3OTHBIE yJI0OpEHUS.

®ocdop. Haxoxnaenue B mpupoje, CHocoObl MoiayyeHus, Qunyeckue
1 xuMuueckue cpoiictBa. @ochunpl u pochun. Oxcuasl hocdopa, hochopHas KkucioTa
u e¢ comu. Memagocgopuas u nupogocopnaa kuciomsi, Gocpopucmas
u ¢ocgopnosamucmas ruciromol. Ilpumenenue ¢dochopa U e€ro coeaUHEHUMU.
dochopHbie yaoOpeHus.

VYraeposa, HaxokAeHUE B pUpojie. AJTOTponHble Moaudukauu. Ounyeckue u
XMMHUYECKHE CBOMICTBa TMPOCTBIX BELIECTB, O00Opa3oBaHHBIX yriepoaoM. Oxcua
yraepoaa(ll), okcua yraepona(IV), yronbHas kuciora v €€ coiau. AKTUBUPOBAHHBIN
yromnb, aocopoyus. @ynnepenvl, cpagen, yenepooHvie Hanompyoxu. I[lpuMeHeHue
IPOCTBIX BEIIECTB, 00Pa30BaHHbBIX YTIEPOAOM, U €TO0 COETUHEHUH.

Kpemunii. Haxoxnaenue B mOpupoae, CHOCOObI MOJMy4YeHHs, (U3HUECKHUE
u xumuueckue cpoiictBa. Oxcupa kpemHus(IV), kKpeMHueBass KHUCIOTa, CHIIMKATHI.
[IpumeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, ero NoJIy4YeHue, BUIbI CTEKIIA.

[Tomoxenne wmeramnoB B llepuoanueckord CHUCTEME XUMHUUYECKHX 3JIEMEHTOB.
Oco0OeHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB METaJUIOB. Pacnpocmpanenue
XUMUYECKUX INIeMEeHmMOo8-Memainod 6 3emuou kope. OOmue ¢u3nueckue CBOMCTBa
MetasuioB. [Ipumenenne MetamioB B ObITy U TexHHKE. CIIJIaBbl METAILIOB.

DNEKTPOXUMHUECKUN P HanpspkeHU metayuioB. OOmme crnocoObl MOTydYeHHs
METAJUIOB: THAPOMETAJUIYPIrUs, MUPOMETAJUIYPrUsi, 3SJIeKTpoMetauryprus. IloHsTue
0 KOppo3uu MeTayioB. CriocoObl 3aIIUTHl OT KOPPO3HH.

O6mass  xapaktepuctuka wmetamwioB [A-rpynnsl Ileproguyeckoit  cucTembl
XUMHUYECKUX dJeMeHTOB. Hartpuii u kamumii: mosydeHue, GU3NYECKUe U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHEHHUIA.

O6mass xapakrepuctuka MetaioB [IA-rpynmer  Ilepuoguyeckoit  cucTemsl
XUMHUYECKUX DJIEMEHTOB. Marnuii U KajbIuil: OJy4eHHe, PU3NIECKUe U XUMUICCKUE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BELIECTB M MX coeauHeHHM. JKECTKOCTh BOJABI U
CHOCOOBI €€ YCTpaHEHHUS.

AMOMUHMI: TIONy4YeHue, (PU3MYecKue M XUMHUYECKHUE CBOMCTBA, NPUMEHEHHE
IPOCTOTO BELIECTBA U €ro coequHeHU. AM(pOTEpHBIE CBOICTBA OKCUIA U THIPOKCHIA
AIIOMHUHUS, TUAPOKCOKOMITJIEKCHI ATFOMUHUS.

OOmrast  xapakTepucThka  MeTauioB  moOounbix  moarpynn  (b-rpymm)



[Teproan4eCcKO CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3znyeckue U XMMHYECKHE CBOMCTBA XpoMa U €ro coeauHeHuu. OKcuabl U
rugpokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u JaUXpOMATHI,
VX OKHCJIUTENbHbIE CBOMCTBA. [loydeHrne u npuMeHEHne XpoMma.

DOU3NYECKME U XMMUYECKUE CBOMCTBA MApraHila U €ro COeAUHECHUN. Baxuenmue
coenuHenus  wmapranna(ll), wmapranuna(IV), wmapranna(VI) wu  mapranma(VID).
[IepmaHraHat Kajus, €ro OKUCIUTEIbLHbIC CBOMCTBA.

duznyeckue M XUMHUYCCKHE CBOMCTBA JKejie3a M ero coeauHeHuil. OKCHIBI,
rugpokcuasl U conu keneza(ll) m xenesa(Ill). [lomyueHne um nmpuUMeHEHUE Keles3a
1 €ro CILIaBOB.

OU3NYECKe M XHMHUYECKHE CBOMCTBA Menu M €€ coenuHeHud. [lomydeHue
Y IPUMEHECHUE MEJIN U €€ COCTUHEHUM.

[uHK: monydeHue, pu3nuecKkue U XUMUYECKUE CBOMCTBA. AMGBOTEpPHBIE CBOMCTBA
OKCHJA Y TUJIPOKCUJA LIMHKA, TUAPOKCOKOMIUICKCH NMHKA. [[puMEeHEeHne IMHKA U €ro
COCIUHCHUM.

JKcNepUMeEHTAJbLHbIE METO/IbI H3YUEeHHUS BellleCTB U UX NMpPeBpanieHu i

N3ydyenne o0pa3lioB HEMETAJUIOB, TOpPEHHE cephl, Qocdopa, kene3a, MarHus
B KHCJIOPOJIE, N3yUYEHUE KOJUIEKIUU «MeTallibl ¥ CIUIaBbD), B3AUMOJIEHCTBHE IETOYHBIX
U IIEJOYHO3EMENIbHBIX  METAJUIOB €  BOAOW  (BO3MOXXHO  HMCIOJIb30BAaHUE
BHJICOMATEPHUAIIOB), B3aUMOJECHCTBHE IIMHKA U JKEJI€3a C PACTBOPAMHU KHUCJIOT U LIETI0YEH,
KAUECTBEHHbIE PEAKI[MM HAa HEOPraHMYECKUE AHMOHBI, KATHOH BOJOPOJA M KATHOHBI
METAJIJIOB, B3AUMOJICHCTBUE TUAPOKCUIOB AIFOMUHMS U IMHKA C pACTBOPAMH KUCIIOT U
1IeJI04Yel, pEelIeHUE 3KCIIepUMEHTANbHBIX 3a1ay 1o temaM «l'amorene», «Cepa u eé
COEJIMHEHUSD», «A30T U PocPop U UX COeAUHEHUS», «MeTauibl INIaBHBIX MOATPYIIID,
«Mertanibl TOOOYHBIX TTOATPYIII.

XumMus 4 )KU3Hb

Pons xuMumM B oOecriedeHMHM YCTOMYMBOIO pa3BUTHS 4esioBedecTBa. lloHsTHe
O HAyYHBIX METOJAaX IIO3HAHUA W METOOJIOTMH HAy4HOro HccienoBaHusa. HaydHeie
NPUHIUIBl OpraHU3allid XUMHYECKOTO0 MpPOU3BOACTBA. [IpOMBIIUIEHHBIE CIIOCOOBI
NOJIYYCHUS] BAKHEWIIMX BELIECTB (HAa IpUMEpPE IIPOU3BOACTBA aMMMAKA, CEPHOM
KHUCTIOThI, MeTaHoxda). [IpombliuieHHbIe COCOObI MOJIyYE€HHS METAJUIOB M CIUIABOB.
XHWMHUYECKOE 3arpsi3HEHHE OKpYXalolled cpelbl U ero mnocieAcTBus. [lpobaema
nepepabomku 0mxo008 u nobounvlx npodykmog. Ponb xumuu B oOecnedeHuu
HHEPreTUYECKOor 0e30MacHOCTU. [Ipunyunsl «3e1EHOU XUMULLY.

XuMus U 310pOBbE YenoBeka. JIekapcTeeHHble cpenctia. [IpaBuiia ncnons30BaHus
JIEKapCTBEHHBIX ITpenaparoB. Pojgp XMMuu B pa3BUTUN MEAULIUHBI.

XvMHSI TMIIU: OCHOBHBIE KOMIIOHEHTBHI, MHILEBbIe J00aBkU. Poiab xumuun
B 00€ecreYeHn! MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mnapdromepHblie cpeictBa. beitoBas xumwus. [lpaBuna
0€301acHOr0 UCMOJIb30BAaHUS MPenapaToB OBITOBOM XUMUU B TIOBCETHEBHOM JKU3HHU.

XuMUs B CTPOUTENBCTBE: BaXKHEHUIIINE CTPOUTEIbHBIE MaTepUabl (LIEMEHT, OETOH).

XuMus B CEIbCKOM X03stiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00pEHUsI.



CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuaybl, KpPacKH, CTEKJIO, KepaMHKa.
Mamepuanwvt ons snekmponuxu. Hanomexuonocuu.

PacuérHble 3a1aun

Pacuérel: Macchl BemiecTBa WM 00bEMa Tra3oB [0 HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, MACCe MM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKIMHU BEHIECTB, MACChI
(00BEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO W3 BEIIECTB HUMEET
npuMecH, Maccbl (00ObEMa, KOJMYECTBA  BEIIECTBA) MPOJAYKTAa  PEaKivH,
€CIM OJIHO M3 BEIIECTB JAHO B BHUJE PACTBOpPA C OMPEICIEHHOM MacCOBOM JOJIEH
pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM W MOJISIPHOM KOHIIEHTpAllMU BEIlEeCTBA
B pacTBOpE, J0JIM BbIXO/a NPOYKTa PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.

Me:xnpeaMeTHble CBSI3H

Peanmzanus MeXINpeIMETHBIX CBS3€M NMPU HM3YyUYCHUH OOIIEH M HEOpraHWYECKOU
xumud B 11 Kiracce OCyIIeCTBISIETCS Yepe3 MCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHBIX MMOHSTHH, TaK M TMOHATUMN, MPUHATHIX B OTJCIbHBIX MPEAMETaX €CTeCTBEHHO-
HAyYHOTO ITHKIIA.

OO0mue ecTecCTBEHHO-HAy4YHbIE TOHSATHSA: SBJICHHE, HAy4HBIH (DAKT, TUIOTE3a,
TeOpwsl, 3aKOH, aHAJW3, CHUHTE3, KIacCH(pUKAIWs, TEePUOAUIHOCTh, HAOIIOICHNE,
HU3MEPEHHUE, PIKCIICPUMEHT, MOIEIb, MOJICIMPOBAHHUE.

dusuka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JICKTPOH, POTOH, HEUTPOH, HOH,
W30TOTBI, PAJMOAKTHBHOCTH, MOJIEKYJA, SHEPTeTHUYCCKUH YpPOBEHB, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSHHE BEILECTBA, WJCANBbHBIA Ta3, (PU3UYECKUE BEIIMYUHBI,
SIMHUIIBI U3MEPEHUS, CKOPOCTh, JHEPTHS, Macca.

buonorusi: kierka, opraHusM, »KocucTema, Ouocdepa, MeTaboJMU3M, MaKpO-
U MHUKDPODJIIEMEHTHI, OCIIKH, >XUPBI, YTJIEBOJbI, HYKIECHHOBBIC KHCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IMOTOK YHEPTUHU B IKOCUCTEMAX.

I'eorpadus: mMuHEpanbl, TOpPHBIC IIOPOJBI, IIOJC3HBIC HCKOIAeMbIe, TOTUIMBO,
PECYPCHI.

TexHoNOTHSA: XUMHUYECKass TPOMBINIICHHOCTh, METALTyprUsi, CTPOUTEIbHBIC
MaTepualbl, CEIbCKOXO3SUCTBEHHOE MPOU3BOACTBO, MHINECBAs IPOMBIILICHHOCTD,
dapmarieBTHYECKass TPOMBIIIUICHHOCTh, MPOW3BOACTBO KOCMETHUECKHX TIPEIapaTos,
MPOU3BOJICTBO KOHCTPYKIITMOHHBIX MaTEPHANIOB, DJEKTPOHHAS TMPOMBIILIICHHOCTD,
HAHOTCXHOJIOTHH.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

B coorBeTcTBUM C CUCTCMHO-ACATCIBHOCTHBIM  ITOAXOJOM B  CTPYKTYPC
JIJMYHOCTHBIX PE3YIJILTATOB OCBOCHUA IIPEAMETA «XuUMUS» Ha YPOBHE CPpEAHCTO 06H.I€FO
06p330BaHI/I}I BBIICJICHBI CJICAYIOINHUC COCTABJIAIOIINC. OCO3HAHHC O6y‘-IaIOIIII/IMI/IC${



POCCHMCKOW  TPaXKIAHCKOM  MAECHTHUYHOCTH; TOTOBHOCTH K  CaMOPa3BUTHIO,
CaMOCTOATENILHOCTH M CaMOOIPEJCICHUIO; HaJIUYMe MOTHBAllMM K OOY4YEHHUIO;
TOTOBHOCTH M CTIOCOOHOCTH 00YJArOIINXCSI PYKOBOACTBOBATHCS IPHHITHIMH B 0OIIIECTBE
MpaBUJIaMH M HOPMAaMHU IIOBEACHUS; HAJW4YME MPABOCO3HAHUS, HSKOJIOTHYECKOU
KYJbTYPBI; CHOCOOHOCTb CTAaBUTh LIEJIU U CTPOUTD KU3HEHHbIE TUTAHBI.

JIn4yHOCTHBIE ~ pe3ylbTaThl  OCBOCHUS  MHpeaMera  «XHUMHUS»  OTPAKAOT
cOPMHPOBAHHOCTh  OMNBITA TO3HABATEILHON W  TMPAKTHYECKOW  JCATEIHHOCTH
0Oy4Jaronuxcs B MPOIECCE peanu3aiu 00pa3oBaTeIbHON AESTEIHHOCTH.

JIn4HOCTHBIE  pe3ylbTaThl  OCBOCHUS  MHpeaMera  «XHUMHUS»  OTPAKAOT
chOpPMHPOBAHHOCTh  OMbITA TO3HABATENILHOM W  MPAKTUYECKOW  JESATENBHOCTU
oOyuJaroluxcs B MpoLecce peanu3aluuu o0pa3oBaTebHOM EATEIbHOCTH, B TOM YKCIE B
YacTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS:

OCO3HAHMS OOYYAIONIMMKCS CBOMX KOHCTUTYIHOHHBIX MpaB M 00A3aHHOCTEH,
YBKEHUS K 3aKOHY M ITPABOIIOPSIKY;

IPECTABICHUS O COIMAILHBIX HOpMaX M MPaBHJIaX MEKITMYHOCTHBIX OTHOIICHHMA
B KOJIIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATCIHHOCTH IMPH CO3/IaHUHM yUeOHBIX
IPOCKTOB, PEIICHUH y4eOHBIX M IMO3HABATEIBHBIX 3a7ay, BBHIMOJIHEHUH XMMHYCCKHX
9KCIIEPUMEHTOB;

CMOCOOHOCTH TTOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI
JPYTUX MPH aHAJIM3E PA3IUYHBIX BUIOB YUeOHOU JACSATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSI:

LIEHHOCTHOI'O  OTHOLUIEHUSI K HCTOPUYECKOMY M  HAy4YHOMY  HACJIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

yBOXEHUSI K TMPOIECCY TBOpUECTBA B OOJACTH TEOPUM U TPAKTUYECKOTO
MIPUJIOKEHHUSI XUMUH, OCO3HAHUS TOT0, YTO JTAHHBIE HAYKU €CTh PE3YyJIbTAT JJIMTEIbHBIX
HAOJIIOJICHUM, KPOIMOTJUBBIX JKCIEPUMEHTAIBHBIX IMOMCKOB, TOCTOSIHHOTO TpyJa
YYEHBIX U IIPAKTUKOB;

VMHTEpPECAa W I03HABATEIbHBIX MOTHMBOB B IOJYYEHUH U MOCICIYIOIIEM aHaJIA3€
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUM;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:
HPABCTBEHHOI'O CO3HAHMS, ITUYECKOTO NTOBEICHHS;

CITIOCOOHOCTH OLICHMBATh CHUTYallUM, CBS3aHHBIE C XUMHUYECKUMHU SIBJICHUSMH,
Y IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI
U LIECHHOCTH;

FOTOBHOCTHU OLICHUBATh CBOE MOBEICHUE U OCTYIIKM CBOMX TOBAPHUILEH C IMO3ULIHI
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS TOCIEACTBUH MOCTYIIKOB;

4) hropMuUpOBaHUS KYJIbTYPHI 310POBbSI:
NOHUMAaHUS LIEHHOCTEHN 3I0pOBOro M 6€30macHOro o0pasa >KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TCUXUYECKOMY



3JI0POBBIO;

coONroficHUs TpaBWi Oe30macHOro oOpallleHuss C BellecTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJ0BOM JACATEILHOCTH;

MOHUMAaHMS [IEHHOCTH MPaBUJ WHJIUBUAYAJIBHOTO U KOJIJIEKTUBHOTO O€30IaCHOTO
MOBEJICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3JI0POBBIO U JKU3HHM JIFOICH;

OCO3HAaHMsI TIOCJICICTBUH W HENPUATHS BPEIHBIX MNPUBBIUCK (YIMOTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TpyA0BOro BOCIIHTAHMA:

KOMMYHUKATHBHON KOMITETEHTHOCTH B Y4E€OHO-HCCIIE0BATEILCKOU IESITEIILHOCTH,
OOIIIECTBEHHO TIOJIE3HOM, TBOPUYECKON U APYTUX BUAAX NEATEIHHOCTH;

YCTaHOBKHM Ha aKTHBHOE yYacTHE B PEIICHUM MPAKTUYCCKHUX 3334 COIHAIbHOM
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIAcCa, IIKOJIbI);

HWHTEpeca K MPAKTHICCKOMY N3YUEHHUIO MPOPECCHil Pa3IMIHOTO PO/, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUNA TT0 XUMUH;

YBaXEHUS K TPYAY, JIFOISIM TpyAa U pe3yiabTaTaM TPYIOBOU JEATESILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYAJTbHON TPAGKTOPUU 0O0pa30BaHMUS,
Oynymieit mpodeccur W peau3allid COOCTBEHHBIX >KU3HEHHBIX IUJIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHMHH, HHTEPECOB M TNOTpeOHOCTEU
o0I11IeCTBa;

6) 7K0JIOrHYECKOT0 BOCIIUTAHHUS:

AKOJIOTMYECKU II€JIECOO0Pa3HOr0 OTHOIIEGHHS K TPUPOJE KaK HCTOYHUKY
CYIIICCTBOBAHMS KU3HU Ha 3EMJIC;

MOHUMAHHS TJIO0AJTBHOTO XapakTepa HJKOJIOTHYECKHX MpOOJIeM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HaHMSI HEOOXOAMMOCTH HCIIOJB30BAHUS JOCTHKEHUM XUMHM JJIS PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIB30BAHHUS;

AKTUBHOTO HENPUATHA JIEHMCTBUM, MPUHOCSIINX BPEI OKPYXKAOUIEH MPUPOIHOU
cpele, yMEHHUs TMPOTHO3UPOBATH HEOIATONMPUITHBIC HSKOJOTUYECKHE TOCIECTBUS
MPEANTPUHUMAEMBIX JICMCTBUM U NIPEAOTBpAIATh UX;

HAIMYUA PAa3BUTOrO0 3KOJIOTUYECKOTO MBIIUIEHUS, 3KOJIOTHYECKOM KYJIbTYpBHI,
ONbITA JACATEILHOCTH SKOJOTMYECKOW HAMpPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
UMHU B TIO3HABATEIHHON, KOMMYHUKATUBHOW M COLIMAIILHON MPaKTUKE, CIOCOOHOCTU U
YMEHHUSI aKTUBHO TIPOTUBOCTOSITH UACOJIOTMH XeMO(hoOHH;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U
OOIIECTBEHHON MIPAKTUKH;

MOHUMAaHUA creU(UKA XUMHUU KaK HayKd, OCO3HaHUs €€ poiu B (OpMHUpPOBaAHUU
pallMOHAJIBHOTO HAYYHOI'O MBINUICHUs, CO3JaHUU LEJIOCTHOIO MPEACTABIICHUS
00 OKpyXarolieM MUpe Kak O €IUHCTBE MPUPOBI U YEIOBEKA, B TIO3HAHUU MPHUPOJIHBIX
3aKOHOMEPHOCTEHN U pelIeHu Ipo0JIeM COXpAHEHHs PUPOIHOTO PAaBHOBECHS;

yOeXXIEHHOCTH B 0CO00M 3HAUMMOCTH XUMUHU 111 COBPEMEHHOM ITUBUJIM3AIIUU: B €€
I'YMaHUCTHUYECKOW HAMpPAaBIEHHOCTH W BaXXHOW pOJIM B CO3JaHUU HOBOM 0a3bl



MaTepUaTbHONW KYJbTYpPHI, B PEIICHUN TIOO0ATBHBIX MPOOJIEM yYCTOWYHUBOTO PA3BUTHS
YeJIOBEUECTBA — ChIPhEBOM, YHEPTETUUECKOM, MUILIEBON U IKOJIOTUYECKON O€30MacHOCTH,
B Pa3BUTHH MEAMIMHBI, 00ECIICUCHWU YCJIOBHMA YCIEITHOTO TPyAa W JKOJOTHUECKH
KOM(OPTHOM >KU3HU KaXkI0r0 YieHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTU: MOHUMAHHUS CYIIHOCTA METOJOB IO3HAHMS,
UCITOJIb3yEMBIX B E€CTECTBEHHBIX HAayKaxX, CIHOCOOHOCTH HCIIOIh30BATH IOTy4acMbIC
3HAHWS JJIs aHajdu3a U OOBSICHEHHS SBICHUN OKPYXKAIOMIETO MHPA W MPOUCXOSIINAX
B HEM HM3MEHEHUH, YMEHHS JejlaTh 0OOCHOBAHHBIE 3aKJIIOUEHHSI HAa OCHOBE HAYYHBIX
($haKTOB U UMEIOIIMXCS JAHHBIX C IETBI0 TTOJIYICHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHMUYECKUE 3HAHUS JJI PEIICHUS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO, NCCIIEI0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHMUIO,
K aKTUBHOMY TOJIYYCHHUIO HOBBIX 3HAHUU MO XMUMHH B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIMU;

HMHTEpeca K OCOOEHHOCTSAM TpyAa B pa3ivuHbIXx cdepax npodeccuoHambHOM
JIESITEIIBHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3YJIBTaTBl OCBOCHMS IPOTPAaMMBbl [0 XUMHM Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HAYNMBbIE TUISL (dbopMupoBaHus MUPOBO33pEHUS oOyyaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE TMOHATHUSA, OTpaKarollue
LEJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CHELM(PHUKY METOOB IMO3HAHUS, UCTIOIb3yEMbIX
B €CTECTBEHHBIX HayKaxX (Marepus, BELIECTBO, SHEPIUs, SIBJICHHUE, IMPOLECC, CUCTEMA,
Hay4HbIM (DaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUs, UCCIEAOBaHUE,
HaOJII0/IEeHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYyTHE);

YHUBEpCalbHble Yy4yeOHbIE JAEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHBHBIE,
peryisTUBHBIE), obecneunBaroe (GpopmMupoBanre (PyHKIMOHAIBHOW TPAMOTHOCTH U
COLIMaJIbHON KOMIETEHIIUH 00y4JaroIuXxcs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIb30BaTh OCBOEHHBIE MEXKIUCIUILUIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUS U YHHBEpPCAJbHbIE YUeOHBIC JIEHCTBUS B MO3HABATEIbHOU
Y COLIMAJIbHOM MPAKTHUKE.

MertanpenMeTHbIE pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YU€OHBIMU
[M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU ACHCTBUSMMU.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe HeCTBUS
ba3oBble JJoruueckue JelcTBUA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh U AKTyaJIM3UPOBATH MPOOIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAETATH LEU JCATEIbHOCTH, 3a/1aBas NapaMeTpbl U KPUTEPUH UX TOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTAThI ICITEIBHOCTHU C IOCTABICHHBIMHU LIEISMU;



UCIOJIb30BAaTh MIPU OCBOCHUM 3HAHUN MPUEMBI JIOTHUECKOTO MBILIUICHUS: BBIACISTh
XapaKTepHbIe MPHU3HAKU MOHATHM M YCTAaHABIMBATh UX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TTOHATHUS ISl OOBSICHEHUS OTACIbHBIX (PAKTOB U SBICHUM;

BBIOMpPATh OCHOBAHUS M KPUTEPUU ISl KilacCU(UKAIIMM BEIIECTB U XMMHYECKUX
peaxKuuii;

yCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIC CBA3U MEXKIY U3y4aeMbIMU SIBICHUSIMHU;

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHAYKTUBHBIC, IEYKTUBHBIEC, M0 aHAJIOTHH),
BBISIBJIAITH 3aKOHOMEPHOCTH M TMPOTUBOPEUMs] B PACCMAaTPUBAEMBIX SIBJICHUSIX,
(GbOpMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATh B MPOIECCE TO3HAHUS WCIIONB3YeMbIE B XHMHH CHMBOJIMYECKHE
(3HAKOBBIE) MOJIETTH, PEOOPA30BBIBATH MOJICTBHBIC MMPEACTABICHUS — XUMUYECKUNA 3HAK
(cuMBOJI) BneMeHTa, XuUMUYecKas (opMmysa, ypaBHECHHUE XUMHUYECKOHW pEaKkmuu —
IIPY PEIICHUH YIeOHBIX TT03HABATEILHBIX M MTPAKTUYECKUX 337124, IPUMEHSITh Ha3BaHHBIC
MOJICITbHBIE TPEJCTABICHUS IS BBISBICHUS XapaKTEPHBIX IPHU3HAKOB H3y4aeMBbIX
BEIIECTB U XUMHUYECCKUX PEAKIIHH.

ba3oBble ncciienoBare/ibCKue eiCTBUS:

BJIa/ICTh OCHOBAMHU METOJI0B HAYYHOTO IMO3HAHUS BEIIECTB U XUMUYECKUX PEaAKIIHii;

dbopMyIMpoBaTh MENW W 3a7a49d HMCCICIOBAHUS, WCIIOJIB30BATh IMOCTaBICHHBIC
¥ CaMOCTOSITEIIbHO c(hOpMyTHPOBAaHHBIE BOPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JIsI (POPMUPOBAHUSI THUIOTE3BI MO MPOBEPKE MPABMIHBHOCTH BBICKA3BIBAEMBIX
CYKJICHUM;

BJIA/ICTh HABBIKAMU CAMOCTOSTEIBLHOTO IJTAHUPOBAHUS U MMPOBEACHUS YYEHUUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HaOMIOAaTh 3a XOJOM MpoIllecca,
CaMOCTOATENILHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBaTH OO0OOIIEHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH pE3yJIbTAaTOB HCCIEIOBAHUS, COCTABIISTH
00OCHOBaHHBIN OTYET O MPOJIEITAHHON paboTe;

IpUOOPETATh OMBIT YIYCHUUSCKOU UCCIICIOBATEIILCKON U MMPOCKTHOM JICITEIIHHOCTH,
MPOSIBJISITH CIOCOOHOCTHh M TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOUCKY METOIOB PEIICHUS
MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3JIMYHbIX METOO0B IMO3HAHMUSI.

Padora ¢ undopmanueii:

OpUEHTHUPOBATHCSA B PA3JIMYHBIX MCTOYHHMKAX MHPOpMalUuU (HAYYHO-TIOMYJISpHas
JUTepaTypa XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE MocoOus, pecypebl MHTEepHETa),
aHAIM3UPOBaTh MHPOPMALIMIO PA3IMYHBIX BUJIOB U ()OPM MPEACTABICHUS, KpUTHUECKU
OLICHMBATh €€ JTOCTOBEPHOCTh U HETPOTHUBOPEYUBOCTH;

(GopMyIMpOBATH 3aMPOCHl U MPUMEHSTH PA3IMYHbIE METObI MPU MOUCKE U 0TOOpE
uH(popmaIuu, He0OX0IMMOM J1JIsl BHITIOJIHEHUS YY€OHBIX 3a7a4 ONpeIeIEHHOTO THUIIA;

npuoOpeTaTb  ONBIT  HMCHOJB30BaHUS  MH(DOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMANbHYIO (DOpMy TIpencTaBiieHUus WHOOpMAIUU
(cxeMbl, rpauKH, AUarpamMmbl, TaOJUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAay4HBIA SI3bIK B KAu€CTBE CPENICTBA MpPHU pabOTe C XUMUYECKOU
uH(popMaIue: MPUMEHATh MEXIPEMETHbIE (PU3NUECKHEe U MAaTEMAaTUUYECKUE) 3HAKU U



CHUMBOJIBI, (hOpMYJIbI, a00peBUATYpPbI, HOMEHKIATYPY;
MCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJISTHOCTH.

KomMMmyHUKaTHBHBIE YHUBeEpPCAJbHbIE yUeOHbIEe JeiiCTBUS:

3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKJaeMOW TeMbl B XOJA€ JAuagora
W/WIM  TUCKYCCHM, BBICKa3bIBaTh UJEH, (POPMYIMPOBATH CBOM MPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMS IPEJI0KEHHOM 3a1a4H;

BBICTYIIaThb C IPE3EHTALMEN pe3yJbTaTOB IIO3HABATEJIBLHOW JI€ATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbBHO WM COBMECTHO CO CBEPCTHUKAMH NPH BBINOJIHEHUU
XUMHUYECKOTO 3KCHEPUMEHTA, MPAKTUYECKOHM padOThl IO HCCIECHOBAHUIO CBOMICTB
U3y4aeMbIX BEUIECTB, peaju3aluu ydeOHOro mnpoekTa, U (OPMYyJIHPOBAaTh BBIBOJIBI
N0 pe3yjbTaTaM NPOBEIEHHBIX HCCIECHOBAHUN MYTEM COIVIACOBAHUS IMO3MIMI B XOHE
00CYKIeH!sI 1 0OMEHAa MHEHUSIMHU.

PeryasitTuBHble YHUBEpPCaJbHbIe Y4eOHbIC ACHCTBUA

CaMOCTOSITENIbHO ~ TUIAHUPOBAaTh W OCYIIECTBISITH CBOIO  MO3HABATEIBbHYIO
NESATENIbHOCTD, Ompenessss €€ Lead W 3aJadd, KOHTPOJUPOBaTh MU IO Mepe
HEO0OXOIMMOCTH KOPPEKTUPOBATH MPEIAra€Mblil AITOPUTM JAEHCTBUN IPH BBITOJTHEHUH
y4eOHBIX U HCCIENOBATENbCKUX 33Jad, BbIOMpaTh Hambosee 3PQPEeKTUBHBIN Ccrocod
UX peUIeHUs C y4y€TOM IIOJyYeHUS HOBBIX 3HAHMM O BEIIECTBAX M XUMHUYECKHUX
PEaKIHsIX;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  JEITEIBHOCTH Ha OCHOBE CaMOaHajIu3a
U CaMOOIICHKH.

[IpenmeTHbIC pe3yIbTaTh OCBOCGHUS IPOrPaMMBI o XUMHU
Ha YIIyOJIEHHOM YpOBHE Ha YpOBHE CpPEIHEr0o OOIIero oO0pa3oBaHUs BKIIIOYAIOT
cneuuduueckue i ydeOHoro mnpeamera «XUMHs» HAaydyHble 3HAHUS, YMEHUS U
CHOoCOOBI ICUCTBUI MO OCBOEHHUIO, MHTEPIPETALMHU U MPeoOpa30BaHUIO 3HAHUM, BHUJIbI
JESITEIbBHOCTH 110 MOJYYEHHUIO HOBOIO 3HAHUS M NPHUMEHEHUIO 3HAHUM B pPa3IMYHBIX
yU4EOHBIX CHUTyalusiX, a TakKe B pEAIbHBIX >XU3HEHHBIX CHUTYaIUsAX, CBI3aHHBIX
c Xxumuen. B mporpamme mo XuMu# IpeaMETHBIE Pe3yIbTaThl MPEICTaBICHBI 110 T0/laM
U3yUYECHHUSL.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHSI Kypca «OpraHudeckass XUMHS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh TMPEJCTABICHHUI: O MECTE W 3HAYEHUU OPraHUYECKOU XMUMHUHU
B CHCTEME €CTECTBEHHBIX HayK M €€ poJIi B OOECIEUEeHUHM YCTOWYHMBOTO pPa3BUTHUS
YeJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJOTHYECKON, DHEPreTUYECKONW W TMHINECBOU
0€30MacHOCTH, B PAa3BUTHUM MEIUIUHBI, CO3JaHUM HOBBIX MaTEpPHATIOB, HOBBIX
HCTOYHUKOB DHHEPruM, B OOECHEYEHUH PAIMOHAIBHOTO MPUPOIOTOIH30BAHMUS,
B (hOPMHUPOBAHUHA MUPOBO33PEHUS U 001N KyIbTYPhI YETOBEKA, a TAK)KE IKOJIOTUIECKU



00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIaJICHUE CUCTEMON XMMUYECKUX 3HAHUU, KOTOpasi BKJIFOYAET: OCHOBOIIOJIATaoIINe
TIOHSTHUS — XUMAYECKHI JIEMEHT, aTOM, SIPO U 3JICKTPOHHAsE 000JI09Ka aToma, S-, p-, d-
aTOMHbIE OpOMTaM, OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aroma, THOpHAU3AIHs
aTOMHBIX OpOUTAalIel, MOH, MOJIEKYJa, BAJICHTHOCTb, AJIEKTPOOTPUIIATENILHOCTh, CTENIEHb
OKHCJICHHS, XUMHYECKas CBSA3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YIIIepO HBIN
ckeneT, (yHKUUOHANbHAS TpyMIa, paauKall, CTPYKTYpHbIe (QopMysbl (pa3BEpHYTHIE,
COKpAIllEHHbIE, CKEJETHBIE), M30MEpHUs  CTPYKTypHass ¥  MPOCTPAHCTBEHHAs
(reomeTpuueckasi, onmuueckds), W30MEpbl, TOMOJIOTMYECKHI psii, TOMOJOIH,
YTIEBOAOPO/bI, KUCIOPO- U a30TCOJIEpPKAIINE OPraHUYECKUE COCAMHEHUSI, MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHS; TEOPHH, 3aKOHBI
(nepuoanueckuit 3akon JI.MI. MeHneneeBa, Teopusi CTpOEHUS OPTraHUYECKUX BEIIECTB
A.M. byrnepoBa, 3aKOH COXpPaHEHHMS MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpEBpaIlEHUs SHEPTUU MPU XUMUYECKUX PEAKITUAX ), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUI
A3BIK XMMUU, MUPOBO33PEHUYECKNE 3HAHUS, JIEKAIIUE B OCHOBE TOHUMAHUS TPUYHMHHOCTH
U CUCTEMHOCTH XUMUUYECKUX SIBJICHHM; TMPEJCTABICHUS O MEXaHW3MaxX XUMHUYECKHUX
peakiui, TePMOAUHAMUUYECKUX W KHHETHUUYECKHUX 3aKOHOMEPHOCTSAX HX MPOTEKAHUS,
O B3aMMHOM BIIMSHUM aTOMOB W TPYNI aTOMOB B MOJEKyJaX (MHIYKTUBHBIA U
Me3oMepHbI 3ddextsl, opueHtanTthl | u |l poma); Qakrtomornueckue CBEICHUS
O CBOMCTBaxX, COCTaBe, IIOJIYYECHUU U OE30MACHOM HCIIOJIb30BAHUN BAKHEUIIINX
OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM JEATEIIBHOCTH 4YeJIOBEKa, OOIIMX
HAay4YHBIX TMPUHIMIAX XUMHUYECKOTO TMPOU3BOACTBA (HA MpUMEpPE MPOU3BOJICTBA
MeTaHoJIa, IepepadoTKu HedTH);

c(hOpPMHUPOBAHHOCTh YMEHHUM: BBISBJISITh XapaKTEPHbIE TPU3HAKUA TOHATHM,
YCTAaHABJIMBAaTh HMX B3aUMOCBA3b, HCIOJb30BAaTh COOTBETCTBYIOLIME  MOHSTHUS
MIPU OMUCAHUU COCTaBa, CTPOCHHS U CBOMCTB OPraHUYECKUX COETUHEHHII;

c(hOpMHUPOBAHHOCTh YMCHUM

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [IJII COCTaBJICHUS  MOJEKYJISPHBIX
U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (GOPMYJ OpPraHUYECKHUX
BEIIECTB;

COCTAaBJIATh YpPAaBHEHUS XHMHUYECKHX pEaKUUd M PaCKpbIBaTh HUX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN OCPECTBOM COCTABICHUS JIEKTPOHHOTO
OaslaHca PTHX peakKIMi, peakIuii HOHHOTO OOMeHa MyTEM COCTABJICHUS MX TOJHBIX U
COKpAILIEHHBIX HOHHBIX YPAaBHEHUN;

M3rOTaBJIMBATh MOJIEIM MOJIEKYJl OpPraHMYEeCKUX BEIIECTB ISl WJUIIOCTpaluu
X XUMUYECKOTO Y MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOPMHUPOBAHHOCTh YMEHUM: yCTaHABJIMBATh NPUHAIICKHOCTh H3YyUYCHHBIX
OpraHMYECKUX BEIIECTB M0 UX COCTABY M CTPOEHUIO K OMpPEAEIEHHOMY Kiaccy/TpyIe
COEIMHEHUN, Odasamb UM Ha3BaHus 1o cuctematudyeckod HomeHkiarype (IUPAC) u
npueoOums TPUBHAIIbHBIE HA3BAHUS ISl OTACJBbHBIX MPEACTABUTENCH OpraHUYeCKUX
BEIIECTB  (OTWJICH, AIleTWICH, TOJYOJ, TJUIEPUH, OSTUJIEHTJIMKOIb, (eHodn,
dbopmanberua, aueTanbAeru]], aleTOH, MypaBbHMHAs KHCJIOTa, YKCyCHas KHCIIOTa,



CTEapUHOBAsI, OJIEMHOBAs, MAJBMHUTHHOBAS KHCJOTHI, T[JIMIMH, aJlaHUH, MajibTO3a,
($pyKTO3a, aHWJIMH, TUBUHUI, U30IIPEH, XJIOPONPEH, CTUPOII U IPYTHE);

c(OPMHUPOBAHHOCTb YMEHHUSI ONPEIENIATh BUJ XUMHUUECKON CBSI3U B OPraHUYECKHUX
COeIMHEHUSX (KOBAJICHTHASI M HOHHAS CBSI3b, G- U T-CBSA3b, BOJIOPOIHAS CBSI3b);

chOPMUPOBAHHOCTh ~YMEHHSI TMPUMEHSATh TOJOXKEHHS TEOpPUU  CTPOCHHS
oprannueckux BemectB A.M. byriepoBa Uil OOBSICHEHMsSI 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHHE, (U3HUECKUE U
XUMHUYECKME CBOMCTBA TUIIMYHBIX IPEICTABUTENICH PA3IMYHbBIX KJIACCOB OPraHMYECKHUX
BEILECTB: aJKAHOB, IUKJIOAJIKAHOB, aJKEHOB, AJKaJUEHOB, AJKHMHOB, apOMATHYECKHX
YIJIEBOAOPOIOB, CIUPTOB, aJbAECTUJIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX W
CIIO)KHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHUH W aMUHOB, aMHUHOKHUCIOT, OEJKOB,
yIraeBoAOB (MOHO-, - M MOJIMCAXapPHUAOB), HILIIOCTPUPOBATH T'€HETHYECKYIO CBS3b
MEXJYy  HUMU  YPaBHECHHSAMH  COOTBETCTBYIOIIMX  XMMHYECKUX  pEaKUUl
C UCTIOJIb30BaHUEM CTPYKTYPHBIX (hopmy;

c(OpPMUPOBAHHOCTh YMEHHUS MOATBEP)KIaTh HA KOHKPETHBIX MPUMEpPax XapakTep
3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTU OPTraHUYECKUX COECIMHEHHUU OT KPATHOCTH H
TUIIa KOBAJEHTHOU CBA3M (G- U T-CBS3M), B3AMMHOI'O BJIMSHHS aTOMOB U TPYNI aTOMOB
B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHMSI XapaKT€pU30BaTh HCTOUYHUKHU YTIJIEBOJOPOJIHOTO
CoIpbs (He(Thb, MPUPOIHBIN ra3, yrojb), COCOObI €ro nepepaboTKH U MPAKTHUECKOE
IPUMEHEHUE IPOAYKTOB IepepaboTKy;

c(OpPMHUPOBAHHOCTH BJIAJACHUSI CUCTEMON 3HAaHUHN O €CTECTBEHHO-HAaYyYHbIX METOaxX
NO3HaHUs — HAOJIIOJECHUH, U3MEPEHUH, MOJACIMPOBAHNH, SKCIEPUMEHTE (pEalbHOM U
MBICJICHHOM) U YMEHHUSI IPUMEHSITh 3TU 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHATh OCHOBHBIE OINEpPALUU MBICIUTEIBHOM
NEeATEeIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, O00O00IIeHHE, CHUCTEMaTU3alMIo,
BBISIBJICHUE NPUYUMHHO-CIICICTBEHHBIX CBSA3€H — Il W3Y4YEHUs CBOMCTB BEIIECTB M
XUMHAYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHMI: BBISBIATH B3aUMOCBSI3b XHUMHUYECKUX 3HAHUU
C TMIOHATUSAMU U MIPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJisi OoJiee
OCO3HAHHOTO TMOHMMAHHUA CYIIHOCTH MaTe€pHaJbHOIO €IWHCTBA MHpPA, MCMIOJIb30BATh
CUCTEMHbIC 3HAHMS [0 OPraHMYEeCKOW XUMHHU JJii OOBSICHEHHS M MPOTHO3WPOBAHUS
SIBJICHUI, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IIPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHUI: MPOBOAUTH PACUYETHl MO XUMHUYECKUM (opMyliaMm U
YPaBHEHUSAM XMMHYECKUX PEaKIUi C UCHOJIb30BaHUEM (PU3MUYECKMX BEIMYMH (Macca,
00BEM ra3oB, KOJIMYECTBO BEIIECTBA), XapAKTEPU3YIOIINX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: PACUEThI MO HAXOXKIECHUIO XUMHUYECKOW (hOpMYIIbl BEUIECTBA MO M3BECTHBIM
MacCOBBIM JIOJSIM XUMHUYECKHMX DJIEMEHTOB, NPOAYKTaM CrOpaHus, IJIOTHOCTH
ra3z000pa3HbIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AaHAIM3UPOBATH M OICHUBATDH
C TO3HIINK IKOJOTUYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON



NESATETLHOCTH YEJOBEKa, CBA3AHHOM C TepepaOOTKON BEIIECTB, WCIOJIb30BaTh
MOJIyYCHHbIC 3HAHUS MJi MPUHSATUS TPAMOTHBIX pEIICHWH MpoOjieM B CUTyalusX,
CBSI3aHHBIX C XUMHUEH;

c(hOPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEIBHO IUJIAHUPOBATh W IPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (MOJIyYeHHE UM M3yYEHHUE CBOMCTB OPraHMYECKUX BEIIECTB,
Ka4ECTBEHHBIC PEAKIHMU YTIIEBOAOPOJIOB PA3JINYHBIX KJIACCOB M KHUCIOPOICOACPHKAIINX
OpTraHWYECKUX BEIIECTB, PEHICHUE JKCIIEPUMEHTAIBHBIX 3a/lad [0 PACIO3HABAHUIO
OpraHMYeCKUX BEIIEeCTB) C COONIOACHHEM TMpaBuyl Oe30MacHOro  OOpalieHus
C BEIIECTBAMU U JIAOOPATOPHBIM 000py10BaHUEM, (OPMYIIUPOBATH 11€Th UCCIICIOBAHNS,
NPEACTaBIATh B Pa3UyHON (opMe pe3ynbTarbl JKCHEPUMEHTa, aHaJIU3UpPOBATh U
OLICHUBATh UX IOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTH YMEHUM:

coONI0/IaTh MpaBHJIa HJKOJIOTMYECKH I1E€JIECO00pPa3HOr0 TMOBEIEHUS B  OBITY
U TPYIOBOW JEATENBHOCTA B LEINAX COXPAHEHUS CBOErO 3I0pPOBbs, OKPYXkKAIOLIEH
MIPUPOTHOM CPEJIbl U JOCTHKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HAaBaTh OMACHOCTb TOKCHYECKOrO0 JICCTBUSI HA JKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJIM3UPOBaTh  I€J€COO00PA3HOCTh  MPUMEHEHMS] OpPraHMYECKUX  BEIIECTB
B IIPOMBIIIUICHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOIIIEHUSI PUCK-TI0NB3a;

c(hOpPMUPOBAHHOCTh  YMEHUM:  OCYIIECTBJISATH  IEJICHANPABICHHBIA  TOUCK
XUMUYECKON WH(OpMAIMU B Pa3IUYHBIX HMCTOYHMKAX (HaydyHas W y4eOHO-Hay4dHas
JuTeparypa, cpeAcTBa maccoBoil uH(opmaiuu, MHTEpHET M Apyrue), KpUTUYECKU
aHanu3Uuposams XUMHUYECKYI0 HH(OpMaIUIo, nepepabamviéams €€ U UCHOIb308AMb
B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.

11 KJIACC

[IpenmerHbIe pe3ynbTaThl OCBOEHHUS Kypca «OOIas W HeopraHuyecKas XHUMHSD)
OTPAKAOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABJICHUI: O MAaTepUAIIBHOM €IUHCTBE MU,
3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH SIBJIEHHM TMPHUPOJBI, O MECTE M 3HAYCHUU XUMHUH
B CHUCTEME E€CTECTBEHHBIX HAayK M €€ pOJu B 00ECNEeUEeHUM YCTOWYMBOIO Pa3BUTHUS,
B pEIICHUU MPOOJIeM SKOJIOTHYCCKOM, SHEPreTHYECKOM W THUINEBOM 0e30MacHOCTH,
B PAa3BUTHUU MEIUIIMHBI, CO3IaHUM HOBBIX MATEPHUATIOB, HOBBIX MCTOYHUKOB SHEPIHUH,
B 00ecCrneYeHMH  palMOHAIBHOTO  IMPUPOJOIOIL30BaHUA, B  (POPMHUPOBAHUU
MHUPOBO33pPEHUS U OOIIEeH KyJIbTyphl YEJIOBEKa, a TAK)KE IKOJOTUIECKA 00OCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3/I0POBBIO M TPUPOJHOM CPELE;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET: OCHOBOIOJIArarolIne
MOHSATUSI — XUMHYECKUN DJIEMEHT, aToM, SIAPO aToMa, U30TOIIbI, SJIEKTPOHHAS 000JI0UYKa
atroma, S-, p-, d-aroMHbIe OpOMTAM, OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aTroma,
TUOPHIA3AIIHS ATOMHBIX opOuTaeH, WIOH, MOJIEKYJIA, BaJICHTHOCTb,
AIEKTPOOTPUILIATENILHOCTh, CTENEHb OKHWCIEHUS, XUMHUYecKas CBs3b (KOBaJICHTHas,
HWOHHAs, MeETaJUIM4ecKas, BOJOPOJHAs), KpHUCTAJUIMUeCKas pemieTka, XUMHUYecKas



peakuus, pacTBOP, JIEKTPOJIUTHI, HEAIEKTPOJIUTHI, MIEKTPOJIUTHIECKAS TUCCOLMALINS,
CTEIIEHb JIUCCOLMAIMU, BOAOPOAHBIM MOKAa3aTelb, OKUCIUTENb, BOCCTAHOBUTEID,
TEIJIOBOM 3(P(HEKT XUMHIECKOW PEaKITNH, CKOPOCTh XUMHUECKOU PEaKINi, XHMHIECKOE
paBHOBECHE; TEOPUM M 3aKOHBI (TEOpUS  DIEKTPOJMTHYECKOW JAMCCOLMALINH,
nepuoandeckuii 3akoH [[.M. MeHaeneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH
COXPAHEHHMS U NMPEBPALLECHUSA YHEPTUM NIPU XMMHUYECKUX PEAKLHUAX, 3AKOH MOCTOSHCTBA
COCTaBa BEILIECTB, 3aKOH JICUCTBYIOIIUX MacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XUMHUH, MUPOBO33PEHUECKNE 3HAHMS, JIEKAIME B OCHOBE NOHUMAHUS MTPUUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBJIICHUM; COBPEMEHHBIE IPEACTABICHUSA O CTPOCHHUH
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJEKYJISIPHOM H HAJIMOJEKYJISIPHOM YpPOBHSX;
NPEACTABICHUS] O MEXaHM3Max XUMHMYECKHX PEaKUud, TEepMOAUHAMUYECKUX
U KHUHETHYECKHX 3aKOHOMEPHOCTSAX HMX IMPOTEKAHUS, O XUMHUYECKOM pPABHOBECHH,
pacTBOpax U JUCHEPCHBIX CUCTEMAX; (PaKTOJIOTUYECKUE CBEJICHUS O CBOMCTBAX, COCTABE,
MOJIy4YeHUH M O€30MaCHOM HCHOJb30BAHUM BAKHEUIIUX HEOPTraHUYECKUX BEILECTB B
ObBITY M TPAKTUYECKOW JAESITENbHOCTH YEJIOBEKa, OOIIMX Hay4yHbIX MpPUHLHUIAX
XUMHYECKOTO ITPOU3BOJICTBA;

c()OPMUPOBAHHOCTh YMEHMII: BBIABISATh XapaKTE€pPHbIE MPU3HAKU TMOHATHM,
yCmauaenueams WX  B3aUMOCBS3b, UCHOIb306aMb  COOTBETCTBYIOIIUE  MOHATHUSA
IIPY OIIMCAHUH HEOPTaHWYECKUX BELIECTB U UX ITPEBPAILCHNN;

c()OPMHUPOBAHHOCTh ~ yYMEHHUS  MCIOJB30BaTh  XMMHUYECKYIHD  CHMBOJIUKY
JUIL  COCTaBieHHMs (OpPMyN BEIIECTB W ypPaBHEHUM XHUMHUUYECKHUX  PEaKIUM,
cuctematudeckyto HoMeHkinarypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTIEIbHBIX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHUSI ONPEICNIATh BAJECHTHOCTh M CTENEHb OKHCICHUS

XUMUYECKUX AIIEMEHTOB B COEIMHEHUSX, BUJl XUMUYECKOH CBSI3U (KOBaJICHTHAsI, MOHHAS,
MeTaJlJIN4ecKasi, BOIOPOAHAS ), TUIl KPUCTAJUIMYECKOHN PeIIETKY KOHKPETHOTO BEILIECTBA;

C(OPMUPOBAHHOCTh ~ YMEHUSI  OOBSCHATH 3aBUCUMOCTh CBOWMCTB  BEILECTB
OT BHJA XHUMHUYECKOW CBSI3M M THMNA KPUCTAUIMYECKOW pEMIETKH, OOMEHHBIN
Y JOHOPHO-aKIENTOPHBIM MEXaHW3Mbl 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHUPOBAHHOCTh YMEHHUMW: KJIACCH(PUUUPOBATh: HEOPraHUYECKHUE BEUIECTBA
M0 MX COCTaBY, XMMHYECKHE PEAKUMU MO Pa3IUYHbIM MPU3HAKAM (YHCIIy U COCTaBYy
pearupyroumx BEUIeCTB, TEIIOBOMY 3(P(EKTy peakiuu, H3MEHEHUIO CTeleHel
OKHMCJIEHUSI ~ DJIEMEHTOB, OOpaTUMOCTH, Yy4YacTUIO KaTajau3zaropa M Jpyrue);
CaMOCTOATENLHO 6bl0UpaAmMb OCHOBAHUSA U KPUTEPUU I KIACCU(PUKAIIMU H3ydaeMbIX
BEILIECTB U XMMUYECKUX PEAKLUN;

cOPMUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICH TEPUOJUYECKOTO 3aKOHa
J.W. MenneneeBa U I€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTENBHYIO U
IPOrHOCTHUYECKYIO (DYHKIIUU;

c(OpPMHUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh JEKTPOHHOE CTPOCHHUE aTOMOB U
MOHOB XMMHUYECKMX JJIEMEHTOB II€pBOro—4eTBEPTOro mnepuonos Ilepuommueckoi
cucrembl JI.WI. MeHnneneeBa, HCHONB3ys NOHATHS «DHEPIrETUYECKUE YPOBHU»,
«IHEPreTHYEeCKHe TOAYPOBHM», «S-, P-, d-aTOMHbIe OpOUTAIM», «OCHOBHOE H



BO30Y)XIEHHOE DSHEPreTUUYECKHE COCTOSHUS AaToMa»; OOBSICHATh 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMUYECKUX JIEMEHTOB U UX COCIMHEHUH 1O MEepUojiaM U TpyIiam
[Tepuonnueckoit cucrembl J[.M. Menneneea, BaJICHTHbIE BO3MOXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOEHUSI UX JIEKTPOHHBIX 000JI0UEK;

c(hOpPMHUPOBAHHOCTh YMEHUI: XapaKTEePU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUC
CBOMCTBA BEIIECTB PA3TMYHBIX KJIACCOB, HOOMBEPHCOamsb CyIIECTBOBAHUE T€HETUUECKON
CBSI3M  MEXKIYy  HEOPraHMYECKMMHU  BEIIECTBAMU C  TOMOIIBIO  ypaBHEHUM
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUI;

chOPMHPOBAHHOCTh ~ YMEHUS  PACKPHIBaTh  CYIIHOCTH: OKUCIIUTENIbHO-
BOCCTAaHOBHUTEIHHBIX PEAKITUN TTOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca 3THX
peaKInii; peakIuii HOHHOTO OOMEHa IMyTEM COCTAaBJICHUS WX TOJHBIX U COKPAIEHHBIX
WOHHBIX YpPaBHCHW, pEaKkmWid THAPOIH3a; PEAKIUH KOMIUIEKCOOOpa30BaHUS
(Ha mpuMepe TUAPOKCOKOMIUIEKCOB IIMHKA U aJIIOMUHUS);

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKUX
peaKkIuil ¢ yuéTOM MX PHEPTETUUECKUX XapPaKTEPUCTHK, XapaKTep U3MEHEHHUS CKOPOCTH
XUMHUYECKON pPEaKIUM B 3aBUCUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TaKXKe XapakTep
CMEIIECHUS] XUMUYECKOTO PAaBHOBECHUS O] BIUSHUEM BHEIIHUX BO3ACHCTBUM (IPUHIIUIT
Jle Illatenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPHU30BATh XMUMHUYECKHE DPEaKIMH, JICKAIIUEe
B OCHOBE MPOMBIIIJIEHHOTO TMOJYY€HUsI CEPHOM KHUCJIOTHI, aMMHaKa, OOlIME HAay4dHbIC
MPUHIIUATIBI XUMHUYECKUX MIPOU3BO/ICTB; 11e71ec000pa3HOCTh MIPUMEHCHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJIECHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS
PHUCK-TIOJIB3a;

c(hOpPMHUPOBAHHOCTH BJIJICHUSI CUCTEMOM 3HAHUW O METOJaX HAyYHOTrO TMO3HAHUS
SABJICHUW TPUPOABI — HAOMIOJAEHUE, W3MEPEHHUE, MOJCIUPOBAHUE, HKCICPUMEHT
(peayIbHBIN U MBICJIICHHBIH ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HAYKaX, YMEHUS IPUMEHSITh
ATU 3HAHUS TIPU HKCIEPUMEHTAIBLHOM HCCIEIOBAHUM BEUIECTB U JJIsi OOBSICHEHUS
XUMHUUYECKUX SIBJICHUM, MMEIOIHUX MECTO B MPUPOAE, MPAKTUYECKOU NESITEIHbHOCTH
YeJI0BEKA U B IOBCETHEBHOM JKU3HU,

c(hOPMHUPOBAHHOCTh YMEHHSI BBISIBIIATH B3aWMOCBSI3b XMMHUYECKUX 3HAHUU
C IOHSITUSMHU U MPEJICTABICHUSIMU IPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB JIJisi oJiee
OCO3HAHHOT'0 TOHUMAaHUS MAaTEPUAITHLHOTO €AMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHSI TPOBOAUTH PACUETHI: C HMCIOJIB30BAHUEM TOHSTUI
«MaccoBasi J10J1sl BEIIECTBAa B pACTBOPE» U «MOJIIPHAsE KOHIEHTPAIIUs»; MacChl BELIECTBA
Wi 00bEMa rasa 1Mo U3BECTHOMY KOJMYECTBY BEUIECTBA, Macce WM 00bEMY OJHOIO
U3 YYaCTBYIOIIMX B PEAKIMHU BEIMIECTB, TEIJIOBOTO 3¢ deKTa peakiuu; 3HaYeHUs
BOJOPOJHOIO TOKa3aTesi pacTBOPOB KHUCIOT M IIEJIOYEd C M3BECTHOW CTENEHbIO
JUCCOTIMAITIH; MAcChl (00bEMa, KOTUYECTBA BEIIECTBA) MPOAYKTAa PEaKIUH, €CIIA OJTHO
U3 HCXOJHBIX BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEACIEHHOW MacCOBOW J0Jiei
pPacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE (MMEeT MPUMECH); JOJIM BBIXOJA
MPOJYKTa PEAKIUU; 0ObEMHBIX OTHOIICHHIA TA30B;

c(hOpPMHUPOBAHHOCTh YMEHHH: CaMOCTOSITEJIbHO IIJITAHUPOBATH U MPOBOJIUTH



XUMHUYECKUN 3KCHEPUMEHT (MPOBEAECHUE PEAKLM MOHHOIO OOMEHA, MOATBEPKICHUE
Ka4EeCTBEHHOIO0 COCTaBA HEOPraHMYECKHUX BELIECTB, OMPENIEIICHHE CPEAbl PACTBOPOB
BEIIECTB C TIOMOIIBIO HMHAMKATOPOB, H3YYCHHE BIMSHHUS Pa3IUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIUH, PEIICHUE SKCIEPUMEHTAIBHBIX 331a4 [0 TeMaM
«Mertamnsl» u «HeMmeramisl») ¢ coOojieHHeM TMpaBuil 0e30MacHOro0 OOpalleHus
C BEILIECTBAMU U J1aOOPATOPHBIM 000pyI0BaHUEM, POPMYITUPOBATH LENIb UCCIIEI0BAHUS,
npedcmaensimes B PA3IUUYHON (QopMe pe3ynbTaThl JKCHEPUMEHTA, AHAIUZUPOBAMb
Y OLICHUBATh UX JJOCTOBEPHOCTb;

c(hOpPMHUPOBAHHOCTh YMEHMI: COOJIIOAaTh MpaBuia TMOJIb30BAHUS XUMUYECKON
NOCYAOH U 1abopaTOpHBIM 000pyAOBaHHEM, OOpAIllEHNs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMU MO BBIMOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB, SKOJOTUYECKU
1eJIeCO00pa3HOro MOBEACHUS B ObITY U TPYIOBOM JEATEIBHOCTH B LEISAX COXPAHEHUS
CBOETrO 3J0pPOBbsI, OKPYXKAIOIIEH NPUPOAHON CpENbl M JOCTKEHHS €€ YCTOMYMBOIO
Pa3BUTHS, 0CO3HAGAMb ONACHOCTh TOKCHUYECKOIO JEWCTBHUS Ha JKUBBIE OPraHU3MBI
ONpeAECIEHHBIX HEOPraHNYECKUX BEIIECTB, TOHUMas cMbIca nokaszaress [1/1K;

c()OPMUPOBAHHOCTh ~ YMEHHUW:  OCYUIECTBJISATh  LIE€JCHANPABICHHBIA  IOHUCK
XMMHUYECKON MH(pOpMaluu B pPa3IMYHBIX HCTOYHHMKAX (Hay4yHas M Yy4yeOHO-HayyHas
JaUTEepaTypa, CpeAcTBa maccoBoil MH(popmanuu, MHTEpHET W Apyrue), KpUTHUECKU
aHaJIM3UpPOBaTh XMUMHUYECKYI0 HH(OpMaluio, mnepepadarbiBaTh €€ M HCIOIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHOI 3a1aueH.



TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHBIE BUJIBI J€ATEIHHOCTH
pa3/iesioB U TeEM [IporpammHOE copepraHue
/11 4acoB o0ydJaronmxcs

y4e0HOTO IpeaMeTa

Pa3n

ea 1. Teopernyeckue ocH

OBbI OpFaHH‘IeCKOﬁ XUMHH

1.1

[Ipenmer oprannueckon
XUMHUHU.

Teopus crpoeHus
OpraHUYECKUX
COCJTMHECHUN

A. M. bytnepoBa
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[IpenmMer u 3HaUE€HHE OPraHUYECKOM
XUMUH, IPEACTABICHUE O MHOTOOOpa3nuu
OpPraHUYECKUX COEAMHEHUN.

DJEKTPOHHOE CTPOSHKE aTOMa YIiIepoa:

OCHOBHOE U BO30Y>KJICHHOE COCTOSIHHUSI.
BaneHTHbIE BO3MOKHOCTH aTOMa
yriiepojia. XuMHYECKas CBS3b

B OPraHUYECKUX COCAMHEHUAX. TUIIBI
rUOpUIU3AIMK aTOMA yTIepoa.
Mexanu3Mbl 00pa30BaHMs KOBaJICHTHOM
cBs3U (OOMEHHBII U JIOHOPHO-
aKLeNTOPHBIN). TUMBI TepeKphIBaHUS
aTOMHBIX OpOUTaJEH: G- U T-CBS3H.
OnunHapHasi, JBOWHAs U TPOHHAs CBS3b.
Crioco0bl pa3pbiBa CBsI3el B MOJICKYJIax
oprannueckux Bemects. [TonsTue

0 cBOOOJTHOM paauKale, Hykieoduiie u
aneKTpoduIe.

Teopus CTpOEHUSI OPraHUYECKUX

PackpbiBaTh CMBICT U3y4aeMbIX
MOHATHUH (BBIJICIATh UX XapaKTEepPHbIC
MPU3HAKU) U IPUMEHSTH 3TH MOHITHUS
IIPY ONHCAHUU COCTaBA U CTPOECHUS
BEIIECTB, JJI1 OObSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
PackpsIBaTh CMBICH MOJIOKEHUN
TEOPUH CTPOEHUSI OPTAHUYECKUX
BemectB A. M. bytnepoBa u
MPUMEHSTh UX I OObSICHEHUS
3aBHCUMOCTHU CBOMCTB BELIECTB

OT COCTaBa U CTPOECHHS.
Hcnonbs30BaTh XUMUYECKYIO
CHUMBOJIMKY JIJIsI COCTaBJICHUSA
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX,
CKEJIETHBIX ) (DOPMYJT OPraHUYECKHIX
BEIILIECTB.

Ornpenensitb BUAbI XUMHUYECKOM




coenunennii A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTUE — CTPYKTYpHAs
TEOpPHUsI OPraHUYECKUX COCTUHEHHM.
3HauYE€HHUE TEOPUU CTPOCHHUS
OPraHNYECKUX COCITMHECHUM.
MonekynsipHbIE U CTPYKTYpHBIE
dbopmybl. CTpyKTypHBIE (OPMYITBI
Pa3IMYHBIX BUJOB: pa3BEPHYTas,
COKpAILlCHHAsI, CKEJIETHASL.

N3omepus. Buasl nzomepun:
CTPYKTYpHasi, IpOCTPAHCTBEHHASI.
DneKTpoHHBIE 3P PEKTHI B MOJIEKYIaxX
OPTaHUYECKUX COCTUHECHUN.
NHayKTUBHBINA 1 ME30MEPHBIN (D PEKTHI.
[Ipencrasienue o kiaccupukanuu
opranudeckux Beuniects. [IoHsTHe

0 GyHKIIMOHAIBHOM rpymie. ['omosorus.
I'omonornueckue psapl. Homenkiarypa
OPTaHUYECKUX COCTNHEHUN
(cucrteMatrnueckas U TPUBUAIIbHbBIC
Ha3BaHU).

OcobeHHoCTH U Ki1accupuKaius
OpraHu4ecKux peakuuidi. OKUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUN

B OPraHUYECKON XUMUMU.
JKCIePUMEHTAIbHbIEC METOAbI
HU3y4eHHUs BELIeCTB M UX NPeBpalleHMii:

CBsI3U (OJMHAPHBIC, KPATHBIC)

B OPTaHUYECKHUX COCTUHEHUSX.
XapakTepu3oBaTh PoJib U 3HAYCHUE
OpPraHUYECKON XUMHUU B PEIICHUN
po0JIeM KOJIOTUYECKOU, TUIIIEBOM
0€30MacHOCTH, B Pa3BUTHH
MEUITMHBI, CO3/ITaHUN HOBBIX
MaTepHayioB, B 00ECIICYCHU U
PaIMOHATILHOTO
IPUPOJIOTIOIH30BAHUS;
MOTBEPKAATH €€ CBSA3H C IPYTUMH
HayKamH.

HUcnons30BaTh MoaeIn
OpPTraHUYCCKUX BEIICCTB

JUTSI WJUTFOCTPALIMH UX XUMHUYECKOTO U
IPOCTPAHCTBEHHOTO CTPOCHHSI.
Ha6nronaTe u onuceiBath
JIEMOHCTPAIIOHHBIC OTIBITHI;
IIPOBOJIUTH U OIHCHIBATH
71a060paTOPHBIEC OMBITHI




e JleMOHCTpauuu:

— O3HaKOMJIEHUE ¢ oOpa3amMu
OpTraHUYECKUX BEIIECTB U MaTEPUATIAMH
Ha UX OCHOBE;

— OIIBITHI 110 MPEBPAIICHUIO
OpraHUYECKUX BEIIECTB IMPU HarPeBaHUU
(ru1aBieHue, oOyTrJIMBaHUE U TOPEHUE).

e JlabopaTOpHBIE OIBITHI:

— MOJIETTUPOBAHKUE MOJIEKYJT
OpraHUYeCKUX BEIIECTB

Hroro no pazgeny

Pa3n

e 2. YI1eBoaopoabl

2.1

[IpenenbHbIe
YTIEBOAOPOABI —
AJIKaHBI, TUKJIOATKAHBI

AusikaHbl. 'oMOJIOru4ecKuii psiji aIKaHOB,
ob1ast hpopmysia, HOMEHKJIATypa U
U30MepHUsl. DJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
aJIKaHOB, SP3-rMOpHAN3aLUS ATOMHBIX
opOuTanei yrieponaa, G-CBA3b.
Kongopmepol. Duzndeckue cBOKMCTBA
AJIKQHOB.

XUMHUYECKHUE CBOMCTBA aJIKAHOB: PEAKIIUU
3aMelIeHusl, U30MepHU3allui,
JNETUAPUPOBAHUS, ITUKIIU3ALIUH,
MUPOJIN3a, KPEKUHTa, TOPEHUS.
Haxoxnenue B mpupoe. CriocoObl
MOJTYYEHHUS U IPUMEHEHUE aJTKAHOB.

Bragets n3yuyaeMbIMU XUMAYECKUMH
TOHSITUSIMH.

BrIaBisSITE XapakTepHbIe TPU3HAKH
TIOHATHH, YCTaHABIIMBATh MX
B3aMMOCBSI3b, UCIIOJIH30BATh
COOTBETCTBYIOIIHE MTOHATHS

IIPY OTTMCAHUH COCTaBa, CTPOCHUS

Y TIPEBPAIICHUNA OPTaHUYECKUX
COCIMHEHUMN.

Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOM, COKpaIIEHHOM,
CKeJICTHOM) (hOpMYJT YTIIEBOJOPOIOB.




Huknoankauel. O6mas popmyna,
HOMEHKJIATypa U U30MEPHSI.
Oc00EHHOCTH CTPOCHUS U XUMUYECKUX
CBOMCTB MaJIbIX (IIMKJIOTPOTIaH,
IIUKJIO0YTaH) U OOBIYHBIX (IIMKJIOTICHTAH,
[UKJIOTEKCaH) [UKJI0aNKaHOB. CIIOCOOBI
MOJIYYCHHS ¥ IPUMEHEHHUE ITUKII0ATKaHOB

2.2

Henpenenbusie
YTIEBOIOPOBL:
AJIKEHBI, AJIKAIUEHBI,
AJIKVHBI
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AJikeHbI. ['OMOTOrnYecKui psiji aIKEHOB,
obmast opmysia, HOMCHKJIATypa.
DJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJT aJIKEHOB,
sz-m6pnzu/13au1/m aTOMHBIX opOuTanen
yIliepojia, 6- U m-CBsA3U. CTpYKTypHas U
reoMerpuueckas (yuc-mparnc-) n30MepHsl.
du3nYecKrue CBOMCTBA aJIKCHOB.
XUMHUYECKHAE CBOMCTBA: PEAKIINU
MIPUCOCINHEHHUS, 3AMEIICHUS

B (--TIOJIO’KEHUE IIPU IBOMHOM CBSI3H,
MOJIMMEPU3AIIMU U OKUCJICHHUS.
lIpedocmaenenue o mexanuzme peaxyuu
INeKMPOPUTLHO20 NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE
peakiMu Ha JIBOMHYIO CBS3b.

CnocoObI TToTyYeHUs U TPUMEHCHHE
AJIKCHOB.

Ankanuensl. Knaccudukanus
AJIKaINEHOB (COMPSKECHHBIE,

VYcraHaBIMBaTh MPUHAJIEKHOCTh
BEIIECTB K OIPE/IeIECHHOMY KJIaccy
yTIEBOAOPO/IOB 10 COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

10 CUCTEMATHYECKO HOMEHKJIIATYPE;
IPUBOIUTH TPUBUAIIbHBIC HA3BAHMUSI
OTJIETBHBIX MPEACTABUTENEH
YTJIEBOJIOPOAOB.

Onpenenarb BUAbl XUMHUYECKOM
CBSI3U B MOJIEKYJIaX YIJIEBOJAOPOIOB
(KoBaJIeHTHAsI HEMOJSIpHAs U
NOJIIpHAs, G- U TT-CBSI3b).
[ToaTBEpk1aTh Ha KOHKPETHBIX
IpUMEpPaxX XapaKkTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
YII€BOAOPOIOB OT KPATHOCTH U THIIA
KOBAJICHTHOM CBA3U (G- U T~ CBSI3M),
B3aMMHOTO BJIMSTHUSI aTOMOB W TPYIIIT
aTOMOB B MOJIEKYJIaX; a TaKkXe

OT 0COOCHHOCTEH pean3aiuu
Pa3IMYHBIX MEXaHU3MOB IIPOTEKAHUS
pEaKIUH.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHEHHUE, PU3NYECKUE U
XMMHUYECKHUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI OJTyUEHUs YTIACBOIOPOAOB,
IpUHAIISKANINX K PA3TUYHBIM




W30JIMPOBAHHBIC, KYMYIUPOSAHHbLE).
Oco06eHHOCTH JIEKTPOHHOT'O CTPOCHUS U
XUMHUYECKUX CBOMCTB COMPSHKEHHBIX
JTUEHOB, 1,2- u 1,4-npucoevuHeHNE.
[Tomumepusanys CONPsKEHHBIX JUECHOB.
CnocoObl moJTy4eHHUs U IPUMEHEHNE
aJIKaJUCHOB.

AuikuHbl. ['OoMOnOTHYECKUI Pl AJTKUHOB,
obmast opmysia, HOMCHKJIATypa U
M30MEPUS. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
AJIKUHOB, SP-THOPUIU3AITNS DICKTPOHHBIX
opOuTasnei aroma yriepojaa. Gusudeckue
CBONMCTBA AJIKMHOB.

XUMHUYECKHE CBOMCTBA: pEaKIUU
MPUCOCIMHEHHUS, TUMEPU3ALINU U
TpUMepU3aru, okuciaeHus. Kucinorueie
CBOMCTBA aJIKUHOB, UMEIOIIINX KOHIIEBYIO
TPOWHYIO CBsA3b. KaueCTBEHHBIC pEaKIIUU
Ha TPOWHYIO CBSI3b.

CnocoObI nmosydeHus: 1 MpUMEHEHUE
AJKUHOB

2.3

ApomaTudeckue
YTJIEBOIOPOAbI (ApEHbI)

ApomaTHyecKue yrieBoI0POIbI.
["'omosnoruueckuii psa apeHoB, 001Iast
dopmya, HOMEHKIIATYpa U H30MEPHSI.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJICKYJIbI OEH301a.

KJ1accam.

BbISBISTE TEHETUUECKYIO CBA3D
MEX]y YTJIEBOJAOPOJaMH PA3TUYHbBIX
KJIACCOB U OJATBEPKAATh €€ HATUYUE
YPaBHEHUSMU COOTBETCTBYIOIINX
XUMHUYECKUX PEeaKIuit

C UCTIOJIb30BAaHUEM CTPYKTYPHBIX
dbopMyI1 BEIIECTB.

XapakTepu3oBaTh HICTOUHUKHU
yIIEBOAOPOJAHOIO ChIPbs (HEPTH,
IPUPOJIHBIN Ta3, yroJib), CHOCOOBI X
nepepabOTKU U MPAKTUYECKOE
NPUMEHEHHUE TOJYyYaeMBbIX IPU FTOM
POIYKTOB.

Hcnonb30Bath 00111€HAYyYHbIE
METO/IbI TTO3HAHUS

IPU CAMOCTOSITEIIBHOM
TUTAHWPOBAHWH, IPOBEICHUH U
OTHMCAaHUU XUMHUYECKOTO
AKcrepuMeHTa (1abopaTopHbie
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh mpaBuiIaM 0€30MacHOM
paboThI B 1a00OpaToOpuu

IIPU UCTIOJIb30BAHUU XUMUYECKOM
ocyAbl M1 000PYIOBaHUS, a TAKKe
npaBuiIaM 0OpaleHus ¢ BEIeCTBaMU
B COOTBETCTBUH C HHCTPYKLHUAMU




Ipasuno apomamuunocmu, npumepwl
APOMAMUYECKUX COeOUHEHU.
DOU3NYECKNE CBOMCTBA apEHOB.
XUMHUYECKHE CBOMCTBA O€H30I1a U €ro
TOMOJIOTOB: PEAKIIMH 3aMEIICHUS

B OCH30JIbHOM KOJIBIIE U YTJIIEBOJOPOTHOM
paauKaie, peakiuy MprucoeIuHEHUS,
OKHCJICHHE TOMOJIOI0B OCH30JIa.
Peaxyuu snexmpogunvrnozo 3amewenus.
[Ipencrapienue 00 OpUEHTUPYIOIIEM
JICMCTBUH 3aMECTUTEJICH B OCH30ILHOM
KOJIBIIE HA TIPUMEPE aTKUITbHBIX
paanKaIoB, KApPOOKCHILHOM,
TUAPOKCUIBLHBIN, aMHUHO- M HUTPOTPYIIIL,
aTOMOB T'aJIOT€HOB.

OC00EeHHOCTH XMMHYECKUX CBONCTB
ctupoia. ITooumepuzarus crtuposa.
CriocoObl MoyYeHUs U TPUMEHEHUE
apoOMaTUYECKUX YTIEBOAOPOIOB

2.4

[IpupoaHbIE UCTOYHUKHU
YIJIEBOIOPOJOB U UX
nepepadboTkKa

[Tpupoausiii ras. [lonyTHbie HeTsIHBIE
ra3el. HedTs u e€ mpoucxoxaeHue.
KameHHblii yroJib 1 IPOAYKTHI €T0
nepepadboTKU.

CnocoObl nepepaboTku HeTH:
NEPETOHKA, KPEKUHT (TEPMUYECKH,
KaTaJIUTUYECKUI ), pUPOPMUHT, TUPOIIU3.
[IponyxTsl mepepaboTku HeDTH,

BBITNOJIHEHHS JTAOOPATOPHBIX OIIBITOB
U MPAKTUYECKUX paboT

10 TIOJTyYEHHIO U H3YYEHHUIO
OpraHUYECKUX BELIECTB.
[IpencraBisTs pe3ynbTaTsl
AKCIIEPUMEHTA B (hOpMeE 3anucu
YPaBHEHUI COOTBETCTBYIOIUX
peaKIMii U 1eJ1aTh BBIBOJIBI HA UX
OCHOBE.

[IpoBOANUTH BEIYHMCIECHUS

JUTSI ONIPEICIICHUS MOJIEKYJIIPHON
(dbopMyJIbl OPraHMYECKOTO BEIIECTBA
110 YPAaBHEHHMIO XUMUYECKOHN PEaKLINH
Y TI0 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIMX B €0 COCTaB,
1o Macce (00bemMy) MPOAYKTOB
CrOpaHus.

CamMOoCTOSTENBHO IIJIAHUPOBATH U
OCYUIECTBIISITH CBOIO
NO3HABATEJIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTHE

B IPYMNIIOBOM y4eOHOH 1eATeNbHOCTH




UX MPUMEHEHHE B TPOMBIIIIIICHHOCTH

U B OBITY.

['eHeTHdecKast CBSA3b MEXTY pa3IMIHBIMU
KJIaCCaMH yTJIEBOJOPOIOB

2.5

["asmoreHnpon3BOIHBIE
yTJIEBOI0POIOB

DNEKTPOHHOE CTPOEHUE
rajoreHONPOU3BOIHBIX YTIIEBOIOPOIOB.
Peaxinu 3amMenieHus rajoresa

Ha TUJIPOKCHUJI, HUTPOTPYIIY,
UAHOTPYMIY, AMUHOTPYTIITY.

JleficTBUE HA raJlOr€HIIPOU3BOIHBIE
BOJIHOTO ¥ CIIMPTOBOTO pacTBOpa
miesoun. Baumoaeicreue
JINTaJOreHAJIKAHOB C MAarHUEM M ITUHKOM.
[TonsiTHe 0 METAIOOPTaHUYECKUX
coeuHeHuAX. Mcronp3oBanue
rajOreHIPOU3BOJIHBIX B OBITY, TEXHUKE U
B CHHTE3E.

JKCIePUMEHTAIbHbIE METObI
U3yYeHNsl BelIeCTB U UX NMpeBpalleHuii:
e JlemoHCTpauu:

— JeMoHcTpanus GU3NIECKUX CBOMCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTD);

— Ka4eCTBEHHBIC PEaKIINHU
YTJIEBOJOPOIOB PA3JIMYHBIX KJIACCOB
(oOecrBeunBaHKEe OPOMHOM WITH HOHOM
BO/IbI, PACTBOpA MEPMaHraHaTa Kajus,
B3aMMOJICHICTBHE alleTHUIICHA




C aMMHUAYHBIM PACTBOPOM OKCHA
cepedpa);

— 00pa3ipl IacTMace, KayqyKoB U
PE3UHBIL;

— xomtekuu «Hedte» 1 «Yromb»;

— BuaeopparmeHT «Bynkanuzanus
PE3UHBI.

e JlaGopaTOpHBIE OIBITHI:

— O3HaKOMJIEHHE ¢ 0Opa3LaMu
MJIACTMACC, KAyYyKOB U PE3UHBI;

— MOJIETTUPOBAHHUE MOJIEKYJ
YTJI€BOAOPOIOB U
raJIOr€HONPON3BOHBIX;

— TIOJIyY€HHME METaHa U U3yYEHUE €ro
CBOICTB;

— TIOJIy4YEHHME alleTUIIEHA U U3YYEHHE €TO
CBOMCTB.

e [IpakTiueckue paboTHhI:

Ne 1. TlonyueHue 3THIIEHA U U3yYEHUE
€ro CBOWCTB.

e PacuérHbie 3a1a4u:

— OIIpeleNICHUE MOJIEKYJIIPHOU
(bopMyJIbI OPraHUYECKOTO BEIECTBA

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




— HAXO0XICHUE MOJICKYJIIPHON (POPMYITBI
OpPraHMYECKOTO COEIUHEHHS 110 Macce
(00BeMy) IPOJIYKTOB CTOpaHUS;

pPacy€ThI MO YPaBHEHUIO XUMUYECKOM
peakuu

Hroro no pazgeny
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Paznen 3. Kucjopojacoaep:kauiue opraHudecKue coeTHHEHHsI

3.1

Cruptel. Denon
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[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
CrtpoeHue MoJeKyJ (Ha mpumMepe
METaHOJIa U 3TaHoJa). ['omonornueckuii
pan, obiast popmysia, U30MepHs,
HOMEHKJIaTypa U KiaccupuKaIus
crupToB. PU3NYECKUE CBOMCTBA
crupToB. BogopoaHas CBs3b.
XUMHUYECKHE CBOMCTBA: PEAKIIUU
3aMelIeHus], IeTuIpaTaliu, OKUCICHUS,
B3aUMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPTraHUYECKUMH KHUCITOTaMHU.
KauecTBeHHas peakiusi Ha OTHOATOMHbIE
cupThl. DU3NOJIOTUYECKOE JCUCTBUE
ATAHOJIa U METAHOJIa HA OPTaHU3M
yenoBeka. CriocoObl MOJy4YeHus U
IPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.
[IpocTeie 2¢upsl, HOMEHKIIATYpA U
nuzomMepusi. OcooeHHOCTH HUBHUECKUX U
XUMHUYECKUX CBOMCTB.

PackpbIBaTh CMBIC]T M3y4aeMbIX
MOHSATUM (BBIJETSATD UX XapaKTEPHbIE
MPU3HAKU) U IPUMEHSTH 3TH MOHITHUS
IIpY ONUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, JUIS OOBSICHECHUS
OT/ICJIBHBIX (DAKTOB U SBJICHUI.
Hcnonb30BaTh XUMHYECKYIO
CHUMBOJIUKY JIJII COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOH)
(hopMYII KHCITOPOICOASPIKAIIIX
OPTaHUYECKHUX BEIIIECTB.
YcranaBnuBaTh NPUHAJICKHOCTD
KHCJIOPOJ0COIepIKALINX
OpraHUYECKUX BEIIECTB

K OMPEACICHHOMY KJIacCy MO COCTaBy
U CTPOCHUIO, Ha3bIBATh UX

M0 CUCTEMATUYECKOM HOMEHKIIATYPE;
MPUBOJUTH TPUBUAIIbHBIC HA3BAHUS




MHOT0aTOMHBIE CITUPTHI: STUICHTITUKOIb
1 TinepuH. OU3NYecKue U XUMUIECKUE
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aMMOJICUCTBHE C OPraHUYECKUMHU U
HEOPTraHUYECKUMHU KHUCIIOTaMH,
KaueCTBEHHAsI PEaKIUs

Ha MHOTOQTOMHBIE CITUPTHI.
DU3NOJIOTUYECKOE ICUCTBUE

Ha opraHu3M 4yenoBeka. CriocoObl
MOJIYYCHUS U IPUMEHEHHE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CtpoeHne MOJIEKYJIbI, B3aUMHOE
BIIUSTHUE THUAPOKCOTPYIIIBI U
OeH30JbHOTO sijipa. Pu3nYecKue
cBoricTBa heHosa. OcoOEHHOCTH
XUMUYECKUX CBOUCTB (peHo1a.
KadgectBennsie peaknuu Ha (HEHO.
TokcuuHocTh Ppenosna. CriocoObl
MOJIYYCHHS U PUMEHEHHE (eHoa.
denondopMampaeTHIHAS CMOJIA

3.2

KapGonunbHbie
COCIMHEHUS:
aJIBJICTUIBI U KETOHBI.

KapOoHOBBIE KUCITOTHI.

CrnosxxHblie dUPBHI.
Kupsbl
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KapOonunbHbIe COeIMHEHUS: alTbICTHIbI
Y KETOHBI. DJIEKTPOHHOE CTPOEHNUE
KapOOHWJILHOM TPYTIIIHI.
I"'omosnoruueckue psiabl anbAETHIOB U
KETOHOB, 00111as1 hopmyIia, u3oMepus

Y HOMeHKJaTypa. Duznyecknue CBOMCTBA
aNbJETUI0B U KETOHOB.

OT/ICJIbHBIX MIPEACTABUTEIICH
KMCJIOPOJICOJIEPKAIINX COCTMHECHUIA.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
IpUMEHEHue, PU3NIEeCcKue U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOTYYEHUS PE/ICTaBUTEIEH
pPa3JIMYHBIX KJIACCOB
KHCJIOPOJCOJIEPKAIUX COCTUHEHUN;
BBISIBJISITh TEHETUYECKYIO CBS3b
MEXKTy HUMH U TTOATBEPKAATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKHUX
PEAKLHI C UCTIOIb30BAHUEM
CTPYKTYPHBIX (DOPMYIT BEIIECTB.
[TonTBepkaaTh HA KOHKPETHBIX
npuMepax xapakTep 3aBUCUMOCTH
PEaKIMOHHOM CITOCOOHOCTH
KHUCIIOPOJICOACPHKAITIX
OpPraHWYECKUX BEILIECTB

OT (PYHKIIMOHAJILHBIX TPYIII

B COCTaB€ UX MOJIEKYJ, B3AUMHOTO
BIIMSIHUSI @aTOMOB Y TPYIIIT aTOMOB

B MOJIEKYJIaX; a TaKKe

OT OCOOEHHOCTH peaan3aiuu
Pa3JIMYHBIX MEXaHU3MOB IPOTEKAHUS
peaKuuu.

OnuceIBaTh COCTaB, XUMHUUECKOE




XUMHUYECKHE CBOWCTBA AJIBACTUAOB U
KETOHOB (peaKIuu MPUCOCTUHEHU).
IIpedocmasnenue o mexanuzme peaxyutl
HYK1e0@UNbHO20 NPUCOEOUHEHUS.
OxkwclieHne ambJAeTHI0B, KaueCTBCHHBIE
peakuuu anpaerunoB. Crnocoob
MOJTYYCHUS ¥ TPUMEHEHUE aTbJICTHJIOB U
KETOHOB.

OHOOCHOBHBIE TIpeiebHbIC
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOCHUSI MOJIEKYJ KapOOHOBBIX KUCIIOT.
N3omepus u HomeHknarypa. dusnyeckue
CBOWCTBA, BOAOPOIHBIE CBA3U.
XUMHYECKHUE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKius dTepupuKaIHH,
PEaKIMK C y4aCTUEM YTJIEBOIOPOHOTO
paaukana.

[TonsiTHe O MPON3BOHBIX KAPOOHOBBIX
KHCJIOT: CJI0KHBIE 3(DUPBI, aHeUOpUobl,
2AN102eHAH2UOPUOBL, AMUOBL, HUMPUTIBL.
Oco0eHHOCTH CBOMCTB MypaBbHUHOU
KHCJIOTHI.

MHuoroo6pasue kKapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEAEIbHbIX U
apOMaTHYECKHX KapOOHOBBIX KUCJIIOT,
TUKapOOHOBBIX KUCIIOT,
TUIPOKCUKAPOOHOBBIX KUJIOT.

CTPOCHHUE U TPUMEHEHHUE )KUPOB U
yTJIEBOJIOB, XapaKTEPHU30BaTh UX
3HAaYEHUE JIJIS JKUZHECATCIIEHOCTH
OpPTraHU3MOB.

Oco3HaBaTh OMAaCHOCTh BO3JIEHCTBHS
Ha )KUBBIC OPTaHU3MBI OTIPEICTICHHBIX
KHCIIOPOACOACPIKAIIIX
OpPTaHUYECKUX BEIICCTB M MOSCHSTH
Ha IPUMEPax CIOCOObl YMEHBIIIECHUS
¥ TIPEIOTBPAIICHHS UX BPEIHOTO
BO3/ICICTBHS HA OPTAaHU3M YEIIOBEKA.
Hcnons3oBath 001I€HAYYHbBIE
METO/IbI TIO3HAHUS

IPU CaMOCTOSITEIIBHOM
TUTAHUPOBAHUH, IPOBEACHUH U
OTHCAaHUN XUMUYECKOTO
IKCIiepuMeHTa (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh mpaBuiIaM 0€30MacHOM
paboThI B 1a00OpaTOpHUu

IIPYU UCTIOIB30BAHUH XUMUYECKON
NOCYBI M 000PYIOBaHUS, a TAKKE
mpaBuIaM 0OpaIeHus ¢ BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIHSIMHU
BBITIOJTHEHHUS JTA0OPATOPHBIX OIBITOB
U MPAKTUYECKUX paboT

0 TTOJTYYSHUIO U N3YYCHUIO




[IpencraBuTenu BHICIIMX KAPOOHOBBIX
KHUCJIOT: CTeapUHOBAs, NaJIbMUTUHOBAS,
OJIEUHOBAs, TUHONEBAS, TUHONEHOBAS]
KUCIOTHL. CrIocOOBI OyUYEeHUS U
pUMEHEHUE KapOOHOBBIX KUCIIOT.
Crnosxxublie 3¢upsbl. ['oMmoorndeckuii ps,
obmas hopmyna, H3oMepus u
HOMEHKJIAaTypa.

XKupsi: ctpoenue, puznyeckue u
XUMHYECKUE CBOMCTBA JKUPOB: THIPOJIU3
B KMCJIOW U LIEJIOYHOU Cpelax.
Oco0EHHOCTH CBOMCTB KHUPOB,
coJiepKalIMX OCTATKUA HeNpPeeTbHbIX
KUPHBIX KUCTOT. JKUpHI B IpUPOJIE.
MpbLT4 KaK COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOMoIIee aercTBue. [lonsmue
0 CUHMEMUYECKUX MOIOWUX CPEOCNEAX

(CMC)

3.3

VrneBonasl

OO6mras xapakTepucTUKa yTieBOJIOB.
Knaccudukanus yrneBoaos (MOHO-, 1u-
U TIOJTCaXapuibl).

Monocaxapuapl: r10K03a, GpPyKTO3a,
pub03a, rajJakTos3a, 1e30KCupuodo3a.
duznueckre CBONCTBA U HAXO0XKICHUE

B ipupoje. dorocunres. Onmuueckast
usomepus. Konvuamo-yennas
maymomepus Ha npumepe MoeKy bl

OpraHMYECKHUX BELIECTB.
[IpencraBisaTh pe3yIbTaThl
AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHHUI COOTBETCTBYIOIIUX
pEeaKLMii U 1eJ1aTh BBIBOIBI HA UX
OCHOBE.

IIpoBONUTH BBEIUHCICHUS

JUTSI ONIPECIICHUS MOJIEKYJIAPHON
(dbopMyJIbl OPraHUYECKOTO BEIIECTBA
110 YPAaBHEHHMIO XUMUYECKON pEaKINU
Y TI0 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOASIINX B €r0 COCTaB,
a TaK)Ke Ha OIpPEEIICHUE JOJIN
BBIXOJIa IPOAYKTa pEaKIUU

OT TEOPETHUYECKH BO3MOYKHOTO.
CamMOoCTOSTENBHO IIJIAHUPOBATH U
OCYLIECTBIISITH CBOIO
NIO3HABATEJIbHYIO JEATEIBHOCTD;
OPUHUMATh AKTUBHOE y4acTHE

B IPYIIOBON yueOHOU AEATEIbHOCTH




2NI0K03bl, npoekyuu Xeyopca, o- u -
aHoMepbl 2NI0KO3bl.

XUMHAYECKHUE CBOMCTBA IITIOKO3BL:

C YYaCTHUEM CIUPTOBBIX U aJIbJACTUIHON
TPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpOKEHUE TIFOKO3BI.

[IprMeHeHue rI0KO03bI, €€ 3HAYCHUE

B KU3HEEATEIBHOCTA OpPTaHU3Ma.
Jucaxapupl: caxapo3a, MajlbT03a U
nakto3a. BoccraHaBiuBaronme u
HEBOCCTaHABJIMBAIOIIME TUCAXAPU/IBI.
I'mpponus caxapo3bl. Haxoxnenue

B MIPUPOJI€ U PUMEHEHUE.
[Tonucaxapuapl: Kpaxmal, IIMKOTEH U
nesuoio3a. CTpoeHne MakpoOMOJIEKYT
KpaxMalia, TJIMKOT€Ha U IEJUTF0JI03BI.
du3nvecKre CBOICTBA Kpaxmaina u
HEJUTIOI03bl. XUMHUYECKHUE CBONCTBA
KpaxMasa (TUIpoJn3, KaueCTBEHHAs
peakus ¢ Wogom). XuMHUYECKUe
CBOMCTBA IEJUTIOJI03bI (TUIPOJIN3,
peakius noixydeHue 3hupon
uesuoa036l). [lonsitue

00 HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
alleTaTHBIN IIEJIK).
JKCIePUMEHTAIbHbIEC METOAbI
U3y4eHHUs BelleCTB M UX NMpeBPallleHuii:




e JleMOHCTpauuu:

— CBOICTBa CIIUPTOB: PACTBOPUMOCTD
B BOJIC, B3aUMOJICHCTBUE ATaHOJIA

C HATPUEM, OKHCJIEHHE STUIIOBOTO CIIUPTA
JTUXPOMATOM KaJivs (BO3MOMKHO
MCIIOJB30BaHUE BUICOMATEPHUAIIOB);

— KA4YE€CTBEHHBIC PEAKIINHU AJIbJICTHUJIOB:
C aMMMAYHbIM PACTBOPOM OKCHJIA
cepedpa u rugpokcuioM Meau(Il);

— XUMHYECKHUE CBOMCTBA pacTBOpa
YKCYCHOU KUCJIOTBI.

e JIlabopaTOpHBIE OIBITHI:

— peakius rIuluepruHa ¢ THAPOKCHIOM
menu(Il);

— OKMHCJICHUE 3TUJIOBOTO CITUPTa

B JIbJETU/] PACKAIICHHON MEHOU
MTPOBOJIOKOI;

— B3aMMO/ICHCTBUE PACTBOPA IITIOKO3bI
¢ ruapokcugom meau(1l);

— B3aUMOJECHUCTBUE KpaxMalia C UOJIOM.
e [IpakTrueckue paboThI:

No 2. Pemenue skciepuMeHTaIbHBIX
3a1a4 1o TeMe «CupThl U GEHOIBDY;
Ne 3. Pemenue skcniepuMEHTAIbHBIX
3amau o Teme «KapOoHOBBIE KHCIIOTHI.
Crnoxubie 3UpbI».

e PacuéTHbIe 3a/1a4U:




— OIpeneneHNe MOJICKYIIIPHON
(GhopMyIIbl OPraHUYECKOrO BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB JJIEMEHTOB,
BXO/JISIIMX B €T0 COCTaB; MO0 Macce
(oO0BeMy) IPOTYKTOB CrOpaHus;

110 KOJINYECTBY BEIIECTBA (Macce,
00bEeMY) MPOYKTOB PEAKIIUH W/UITH
HCXOJTHBIX BEIIECTB;

— pellleHue pacuETHBIX 3a7a4

Ha OIpeIeNICHNE TOJIM BBIXO/1a IMTPOTYKTa
pPEaKIUK OT TEOPETUICCKHA BO3ZMOKHOTO

Hroro no pazgeny
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Pa3znen 4. A3oTcoaep:kaniue OpraHnyecKue coeInHeHus

4.1

AMMWHBI.
AMUHOKHUCIOTHI. benku

12

AMWHBI — OPraHUYECKHE MMPOU3BOIHBIC
amMmuaka. Knaccudukaims aMiuHOB:
anudaTUIeCKue U apOMaTUUYECKUE;
MIEpBUYHBIC, BTOPUYHbBIC U TPETUYHBIE.
Crtpoenue momekyn, oomast popmya,
U30Mepusi, HOMEHKIaTypa v (pU3nyecKue
cBoiicTBa. XUMHYECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIE
CBOMCTBa, AIKWJIUPOBAHUE, PEAKIIUU

C a30TUCTOM KUCJIOTOM.

Conm anKujIaMMOHUSL.

AHWINH — NIPEJICTaBUTETh aMUHOB
apomaTtuyeckoro psaa. CTpoeHue
aHuiMHA. B3auMHOe BIUSHUE TPy

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBIJIEIATH UX XapaKTEepPHbIC
MPU3HAKU) U IPUMEHSTH ITH MOHSITHS
IIpU OMMCAHUU COCTaBa U CTPOCHUS
BEIECTB, IS OOBICHECHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
Hcnonp30BaTh XUMUYECKYIO
CHUMBOJIUKY JIJIS COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOI)
dbopmyI1 a30TCOACPKAITUX
OpPTraHUYECKUX BEILIECTB.

Ornpenenarb NPUHAIICKHOCTD
a30TOCOJEPIKAIIHNX BEIIECTB




aTOMOB B MOJIEKYJIC aHUJIUHA.
Oco06eHHOCTH XUMHYECKUX CBOMCTB
aHwiMHa. KauecTBEeHHBIE peaKkIuu

Ha aHUJIUH.

CnocoObl oy4YeHue v NPUMEHEHHE
anudaTHIeCKUX aMUHOB M aHUJIMHA

13 HUTPOOEH30J1a.

AmuHOKUCIOTEI. HOMeHkIatypa u
nzomepus. OTaenbHbIe NPeACTABUTEIN
0-aMUHOKHCJIOT: TJIUIMH, aJJaHHH,
Genunananun, ceput, 21ymamMuHo8as
Kucioma, iu3ut, yucmeutr. Onmudeckas
uzomepusi AMUHOKUCIOM:

D- u L-amunoxucromor.

du3n4ecKre CBOMCTBA aMUHOKHUCIIOT.
XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEepHBIX OPraHUYCCKUX COSTUHCHHM,
peakius MOJIUKOH ICHCAIINH,
00pa3oBaHUE MENTHUIHON CBS3H.
buonornueckoe 3HaueHNE aMUHOKHUCIIOT.
CUHTE3 NENTUIOB.

benku kak npupoHbIe MOJUMEPHI.
[TepBuynasi, Bropu4Hasi U TpeTUIHAs
CTpyKTypa O0enkoB. XUMHUUYECKHE
CBOMCTBa OCJIKOB: THIPOJIN3,
JICHATYypaIlusl, Ka4eCTBCHHBIE PEAKIIUU

Ha OCJIKH.

K OIPEICIICHHOMY KJIACCY MO COCTaBy
U CTPOCHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATYypPE;
MIPUBOJINTH TPUBHUAJIbHBIC HA3BAHUS
OTAEIBHBIX MPEICTABUTEIICH.
XapakTepu30oBaTh COCTaB, CTPOCHUE,
puUMeHeHHE, GU3UICCKHUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CITOCOOBI MOTYYSHHS TUITHYHBIX
NpeACTaBUTENIEH a30TCOAePIKAIIUX
COCTUHEHU.

OnuceiBaTh COCTAB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OCIIKOB;
MOSICHSITh Ha MpUMEpax 3HaUCHUE
OeJIKOB JJIsl OpraHu3Ma yeioBeKa.
[TpoBOIUTH BBIYKCIICHUS

JUJISL OTIPEICJICHUSI MOJICKYJISIPHOM
(hopMyJIBl OPraHUYECKOTO BEIIeCTBA
110 MAcCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOASIIHNX B €r0 COCTaB,
a TaK>Ke 10 YPaBHEHUSIM XUMUYECKUX
pEaKIUH.

Hcnonb3oBath o01IeHaAyYHBIE
METObI TTO3HAHUS

IIPH CaMOCTOATEIILHOM
MJIAHUPOBAHUHU, IPOBEICHUU U
OIMCAaHUHU XHUMHUYECKOIO




llonamue 06 azomcooeparcawjux
2emepoOYUKIUYECKUX COeOUHEHUSIX.
Tlupumuounossvie u nypurossie
ocHosanus. Hykneunoewvie kuciomol:
cocmas, cmpoetue u OuoiocudecKoe
DOIb.

JKCIepUMEHTATbHbBIE METOABI
H3Y4YeHMs BelleCTB U MX NpeBpalleHHii:
e J/[emoHCTparuu:

— pacTBOpeHHUE OCJIKOB B BOJIE;

— JeHarypaius OeJIKOB IPU HarPEBAHUU;
— IBETHBIC PEAKIIUU OCIIKOB.

e [IpakTueckue paboThI:

Ne 4. Pemienue skciepuMeHTaIbHBIX
3a/1a4 1o TeMe «A30TcoepKaIiue
OpraHUYeCKUE COCIUHEHUS;

Ne 5 Pemrenue skciepruMeHTaIbHBIX
3aza4 1o teme «Pacrio3zHaBanue
OPTaHUYECKUX COCAUHCHUIN.

e PacuéTHbIC 3a1a4u:

— OIpeleIeHNne MOJIEKYIIIPHON
(bopMyJIbI OPraHUYECKOTO BEIECTBA

10 MAaCCOBBIM JIOJISIM @TOMOB 3JIEMEHTOB,
BXOJIAILMX B €r0 COCTAB; IO Macce
(00BEMY) IPOJTYKTOB CrOPaHUS;

10 KOJIMYECTBY BEUIECTBA (Macce,

sKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI U TPAKTUYECKHUE PaOOTHI).
CamoCTOSTENBHO IIAHUPOBATH U
OCYILECTBIISITH CBOIO
MIO3HABATEIIBbHYIO JIEATEIIbHOCTD;
IPUHUMATh AKTUBHOE y4aCTHE

B IPYyNIOBON y4eOHOM NeATeTbHOCTH




00bEMY) MPOJYKTOB PEAKIIUH

W/WTT UCXOHBIX BEIIECTB;

— pelIeHre pacyETHBIX 3a1a4

Ha OTpeieNIeHUe JJOIU BBIX0/1a MPOAYKTa
pPEeaKIHu OT TEOPETUICCKHA BO3ZMOKHOTO

Hroro no pazgeny
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Pa3nen 5. BeicokoMos1eKYJISIPHBIE COCANHEHUS

5.1

BricokomonekysipHbIe
COECIMHEHUS

6

OCHOBHBIE IOHATHSI XUMHAHA
BBICOKOMOJIEKYJISIPHBIX CO€TUHEHUI:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJIMMEPU3ALNH, CPEAHSIA
MoJIeKyJispHas macca. OCHOBHBIE METO/bI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN — MTOJIMMEpPU3aLUs U
noJIMKOHieHcauus. [Ilpedcmaenenue

0 cmepeopezyiapHocmu u
HAOMOJEKYIAPHOU CMPYKMype
NOIUMEPOS, 3A6UCUMOCHIL CEOUCTE
NOUMEPOS OM UX MOJEKYAAPHO2O0 U
HAOMOJNEKYIAPHO20 CIPOEHUSL.
[TomumepHbie Matepuansl. [Inactmacchr
(MOJMATUIICH, TTOJIUIIPOTHIIEH,
NOJINBUHWIXJIOPU, TOJUCTHPOIL,
MOJIMMETUIIMETAKpUIIaT, HOJTMKAPOOHATHI,
noJidTUIeHTepeTanar). Y Thuiusamus u
nepepadoTKa MIaCTHKA.

DnacToMepsl: HaTypaibHbIH,

Brnanets nzyuyaeMbIMH XUMUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICI
M3Yy4aeMbIX MOHSATUN U MPUMEHSITh
3THU MOHATHS IIPU ONMHCAHUU COCTaBA
U CTPOCHUSI BBICOKOMOJIEKYJIIPHBIX
OpraHUYECKUX BEIECTB,

TSl OOBSICHEHUSI OT/ICJIbHBIX (PAKTOB
Y SIBJICHUU.

Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
CTPYKTYPHBIX (DOpPMYJI BEIIECTB
(MOHOMEPOB U MOJUMEPOB) U
YPaBHEHUN PEAKLIUM MOJUMEPU3ALUU
Y TIOJIMKOHICHCAlIUH.

OnuceiBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA U IPUMEHECHHUE
Kay4yKoB, HanOoJiee
pacrpocTpaHEHHBIX BUJIOB TJIaCTMACC
Y BOJIOKOH.

Hcnons3oBath 0011I€HAYYHbIE




CUHTETUYECKHE KayuyKH (0yTaaIueHOBBI,
XJIOPOIPEHOBBIMN, U30ITPEHOBBIN) U
CUJIIMKOHBI. Pe3uHa.

BonokHa: HatypalibHbI€ (IIEPCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH W JIaBCaH).

llonumepwvl cneyuanbHo2o Ha3HAYEHUs]
(menoHn, Kesnap, 31eKmponposoosiuue
noaumepbwl, buopasiazaemvie NOJUMEPbLL).
JKCrepuMeHTATIbHbIE MeTOAbI
H3Y4YCHMS BELeCTB U MX NPEeBPALCHHIT:
e JleMOHCTpanuu:

— O3HAKOMJIEHHE C 00pa3lamu
IPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
I1aCTMAaccC, Kay4yKOB.

e [IpakTiueckue paboThI:

Ne 8. Pemienue skciepuMeHTATbHBIX
3a1a4 no teMe «Pacro3HaBanue
IJ1aCTMAcC U BOJIOKOH»

METO/bI TO3HAHHUS
IPU CaMOCTOATEIHLHOM
IUTAHWPOBAHUH, IPOBEICHUU U
OTMCaHUH XUMUYECKOTO
JKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI ¥ IPAKTUYECKUE PaOOTHI)

Hroro no pazgeny

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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11 KJIACC

HaumenoBanue
Ne KommuectBo OCHOBHBIE BUIIBI 1€ATEIHLHOCTH
pa3/iesioB U TeEM [IporpammHOe copepraHue
/11 4acoB o0ydJaronmxcs
y4eOHOro rpeaMera
Pa3znen 1. TeopeTudyeckue 0CHOBBI XUMHUH

1.1

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

J.1. MenpeneeBa

9

Atom. CocTaB aTOMHBIX SIEP.
XUMHUYECKUM 31eMeHT. M30TOombI.
Kopnyckynapno-eonnogoti oyanusm,
0BOUCMBEHHAS NPUPOOA IJIEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB, K8AHMOBbLE YUC/IA.
DHEpPreTuYecKrue ypoBHU U MOAYPOBHH.
Atomuble opoutanu. Knaccuduxanus
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-
aneMeHThl). PacnpeneneHue 3J1eKTpoOHOB
110 aTOMHBIM OpOUTAJISIM; HPUHYUN
MUHUMYMA 3Hepeuu, npunyun Ilaynu,
npasuno XyHoa. INeKTpOHHbIC
KoH(pUrypamnuu atoMoB daeMeHToB [ — IV
MIEPUOJI0B B OCHOBHOM U BO30YXKJIECHHOM
COCTOSTHUH, DJIEKTPOHHbBIC KOH(UTYypaIun
MOHOB.

Tlousmue 06 3Hepeuu uonuzayuu,
SHepauU cpooCcmea K dJ1eKMmpoHy.
DNEeKTPOOTPULIATETBHOCTD.
[lepnonnueckuii 3akoH u [lepuoanyeckas

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATHUH (BBIJIEIATh UX XapaKTepPHBIC
MPU3HAKH ) U IPUMEHSITH 3TH ITOHATHS
IIPY OTNMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, IS OOBICHECHUS
OTJIECTHHBIX (DAKTOB W SIBIICHHM.
PackpbIBaTh CMBICI IEPUOIUYECKOTO
3akoHa [[. 1. MenaeneeBa u
JEMOHCTPUPOBATH €T0
CHUCTEMATH3UPYIOIIYIO,
O0OBACHUTENIbHYIO U
MPOTHOCTHYECKYIO (DYHKITHU.
XapakTepu3oBaTh dJIEKTPOHHOE
CTPOEHHUE aTOMOB (B OCHOBHOM U
BO30YXJIEHHOM COCTOSTHUH ) U HOHOB
XUMHYECKUX 3JIeMEeHTOB |1 — 4
MIEPUOJIOB ¥ MX BAJICHTHBIE
BO3MOYXHOCTH, UCTIOJB3YS TTOHITHS
S-, p-, d-3J1eKTPOHHBIC OpOUTAIIH,
OHEPTreTUYECKUE YPOBHH.
OOBIACHATH 3aKOHOMEPHOCTH




cUCTeMa XMMUYECKHUX JIEMEHTOB

JI.1. Menpneneena. CBs3b
[Tepunoanueckoro 3akoHa u
[TeproanYECKO CUCTEMBI XMMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHHUS aTOMOB. 3AKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYCCKUX
3JIEMEHTOB M 00pa3yeMbIX UMM ITPOCTBIX
U CJIOHBIX BEIIIECTB I10 IpymnIaM 1
NeproiaMm. 3HAYEHHUE NEPUOINYECKOTO
3akoHa J/[.11. Menneneena.
JKCIepUMEHTAIbHbIE METOAbI
U3yYeHHUsI BelleCTB M UX NMpeBpPalleHuii:
e J/[emoHCTpaIuu:

— Buabl Tabuun «llepuoanueckas
CHUCTEeMa XMMUYECKHUX JIEMEHTOB

J.1. MennaeneeBa»

N3MEHCHHUS CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COCIUHCHUMN

10 TIEpUOJIaM U TpyIirnam
[leproanyeckoi CUCTEMBI

. 1. Menneneera

1.2

CtpoeHue BellecTna.
MHuoroo6pasue
BCIIICCTB
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XuMu4deckas cBsi3b. Buipl XuMnueckomn
CBSI3U: KOBaJICHTHAs, MOHHAS,
MeTamndeckas. MexaHu3Mbl
00pa3oBaHNs KOBaJICHTHOM CBSI3H:
OOMEHHBIN U JOHOPHO-aKIENTOPHBIM.
DHeprus U ajavHa cBs3u. [1oysipHOCTS,
HAPaBJIEHHOCTh W HACHIIIIAEMOCTh
KOBAJICHTHOU CBs3U. KpaTHble CBs3H.
BopopoaHas cBsizb. MeXMONEKYIIAPHBIE
B3aHMOJICHCTBUS.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBIJCTSATH UX XapaKTEPHBIS
MPY3HAKHK) U IPUMEHSATh 3TH MOHSATUS
IIPU OTIMCAHUU COCTaBa M CTPOCHUS
BEILECTB, JJISI OOBSICHEHUS
OT/ICJIbHBIX (DAKTOB U SBJICHUM.
OnpenensiTb BUIbI XUMUYECKOM
CBsI3M (KOBaJICHTHOM, HOHHOM,
METaJTTHYECKOM, BOJIOPOTHOM)

B COCIUHEHUSX, THII




BaJleHTHOCTB 1 BaJIEHTHBIE BO3MOKHOCTH
aToMOB. [ ubpuouzayus amomHvix
opbumaeti. CBsI3b 3JEKTPOHHON
CTPYKTYPBI MOJEKYH C UX
r€OMETPUYECKUM CTPOECHUEM

(Ha mpUMepe COEUHEHUH 3JIEMEHTOB
BTOPOTO TIEPHOJIA).

[IpencraBieHne 0 KOMIIEKCHBIX
coennHeHnX. CocTaB KOMIUIEKCHOTO
MOHA: KOMIUIEKCOOOpa30BaTEIb,
murasasl. KoopauHannoHHOE 4uco.
HomMenknaTypa KOMIUIEKCHBIX
COEIMHEHM. 3HaYEHUE KOMIUIEKCHBIX
coenqnuennii. [loustue

0 KOOPAMHALIMOHHOW XVMUHU.
BemectBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.

TuIbI KPUCTAIUTMYECKUX PELIETOK
(CTpPYKTYp) U CBOMCTBA BEILIECTB.
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. IIpencrasnenne
0 KOJIJIOMJTHBIX pacTBopax. CriocoObl
BbIpaKEHUS KOHIEHTPALIUA PACTBOPOB:
MaccoBas J0Ji1 BEUIECTBA B paCTBOPE,
MoJIsipHas KoHUeHTpatus. Hacklennsle
Y HEHACBIIIEHHbIE PACTBOPHI,
pacTBOpUMOCTb. KpucTaimoruaparsl.

KPUCTAUIMYECKOU PEIIETKH
KOHKPETHOTO BEIIECTBA.

OOBICHATH MEXaHU3M 00pa30BaHUS
KOBQJICHTHOM CBs3U (OOMEHHBIN 1
JIOHOPHO-aKIENTOPHBIN).
Onpenenarb BaIGHTHOCTh U CTEIIEHb
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB
B COCIMHEHUSAX PA3IUYHOTO COCTaBA.
OOBACHSATH 3aBUCUMOCTH CBOMCTB
BEIIECTB OT BHIa XHMHUYECKOU CBSI3U
Y TUIIA KPUCTAJUIMYECKON PEIIETKU.
[TpoBOANUTH BEIYHCIICHUS

C UCTIOJIH30BAHUEM TMTOHSTHS
«MaccoBasi 10JIs BEIIECTBA

B PacTBOpPE»




Kiaccuduxkanyst 1 HOMEHKIaTypa
HEOPTraHNUYECKUX BEILECTB.
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsI BeIeCTB U UX NMpeBpalleHuii:
e JleMOHCTpauuu:

— MOJENIN KPUCTAJUIMYECKUX PEIIETOK.

e PacuéTHbIe 3a1a4n:

— C MCHIOJIb30BAaHUEM IOHITHN
«MaccoBas J0J1s1 PACTBOPEHHOTO
BEIIIECTBA», «MOJISIPHAS] KOHLIECHTALIHS

1.3

XUMHAUYECKHUE PEAKIIAN
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Knaccudukanust XuMu4ecKuX peakinii
B HEOPTraHUYECKOW U OPTaHUYECKON
XUMUHU. 3aKOH COXPAHEHUS MaCChI
BEILIECTB; 3aKOH COXPAHEHUS U
MPEBPALLEHUS SHEPTUU [TPU XUMUYECKUX
peakuusx. TernoBbie 3 (HeKThI
XMMHUYECKUX PEAKIUH.
TepMoxuMUYECKHE YPABHEHUS.
CkopocTh XUMUYECKOW PEAKIINH, €€
3aBUCUMOCTH OT Pa3JIMUHbBIX (HaKTOPOB.
['omoreHHbI€ ¥ TETEPOTreHHbIE PEAKIINH.
Kartanu3s n xaTanuzaTtopsl.

OO6patumbie U HEOOpaTUMBIEC PEAKIIHH.
Xumuueckoe paBHoBecue. Koncranra
XUMUYECKOTO paBHOBeCcHS. DaKTOPHI,
BIIMSAIONIME HA TIOJIOKEHNE XUMUYECKOTO
paBHOBECHS: TEMITEpATypa, JaBJICHHE

PackpbIBaTh CMBICT U3y4aeMbIX
HNOHATUH (BBIIEIATh UX XapaKTEPHbIE
NPU3HAKH) U IPUMEHSTH 3TH TOHATHUS
IIPU OIMCAHHUH COCTaBa U CTPOEHUS
BEIIECTB, IS OOBICHECHUS
OTJENbHBIX (DAKTOB U SIBJICHU.
KnaccuduiupoBarb XuMuueckue
pEeaKIMK 10 pa3IMYHbIM [TPU3HAKAM
(4ncy U COCTaBy pearupyrommx
BEIIECTB, TEIIOBOMY 3P (DEKTy
peaKiu, U3MEHEHHIO CTETIEHEN
OKHUCJICHUS DJIIEMEHTOB,
00paTUMOCTH, Y4aCTHIO
KaTaJn3aropa u T.1.);
CaMOCTOSITEJIbHO BBIOUPATH
OCHOBaHMS U KPUTEPUHU

TUTS KJIAaCCU(PUKAIIUU XUMHUECKUX




Y KOHIIEHTPalU BEUIECTB, YYAaCTBYIOIINX
B peakuuu. [Ipunnun Jle [Hlatense.
DIIEKTPOJIUTAYECKAS JUCCOLIUALIMS.
CuiibHBIE U CJTa0bIE JIEKTPOJIUTHI.
Crenenb nucconuanuu. donuoe
npouzeeoerue 600vi. Cpesia BOJTHBIX
pacTBOPOB: KUCIIOTHAsI, HEUTpAJIbHAS,
niesnouHas. BogopoaHslil mokas3aTenb
(pH) pactBopa. I'ugponus coneil.
Peakiiuu nonHoro oomeHa.
OKHUCIIUTENHEHO-BOCCTAHOBUTEIIbHbBIC
peakunu. CTEneHb OKUCIICHUS.
OKuCIUTEND U BOCCTAHOBUTET .
[Ipouecce! okucieHus u
BOCCTaHOBIICHUS. BaxxHeunmue
OKHUCIIUTENIA U BOCCTAHOBUTEIN. MeTo
AJIIEKTPOHHOTO OanaHca. DIEeKTPOIU3
pacTBOPOB U PaCIJIaBOB BEIIECTB.
JKCIepUMEHTAILHbIE METO/IbI
U3yUYEeHUs BelleCcTB U UX
NpeBpaLCHUI:

e JleMOHCTpanuu:

— pazlioKeHHEe MEPOKCH/Ia BOJAOPOaa
B MIPUCYTCTBHUM KaTajn3aTopa.

e JIlaGopaTopHBIE OIBITHI:

— IIPOBEICHUE PEAKIIMI HOHHOTO
oOMeHa;

peaKuuu.

OOBACHATH 3aKOHOMEPHOCTH
IMPOTEKAHMS XUMHUYECKUX PEAKIINI

C YU4ETOM HX SHEPreTUYECKUX
XapaKTePUCTHK, XapaKTep U3MEHEHUS
CKOpPOCTH XMMHUYECKOUN pEeaKIUH

B 3aBUCUMOCTH OT Pa3JIMYHBIX
(aKkTOpOB, a TAKXKE XapakTep
CMEILIEHHS] XUMHUYECKOTO PABHOBECHS
1O/ BJIUSIHUEM BHEIIHUX
BO3JIEUCTBUM (TPUHITUTT

Jle lllaTenbe).

PackppiBaTh CyliHOCTS:
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuii MocCpeICTBOM COCTABIICHHUS
AJIEKTPOHHOTO OajaHca dTUX
peaKkIuii; peakIuiit HFOHHOTo 0OMeHa
IIyTEM COCTABJICHHS UX MMOJHBIX U
COKpaIIEHHBIX MOHHBIX YPaBHEHMUI;
peaAKUMM TUAPOIIN3a, PEAKIUN
KOMILJIEKCOOOpa30BaHUs

(Ha mpuMepe TUIPOKCOKOMILIEKCOB
[MHKA U aJTIOMUHUSA).

[IpoBOIUTH U ONTUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT:
ONIPENIEIICHUE CPENIbl BOJHBIX
pPacTBOPOB BEUIECTB; IPOBEACHUE




— OIpelesIEHUuE Cpeibl PACTBOPOB
BEILIECTB C MIOMOIIBIO YHUBEPCAIBHOTO
WHIUKATOPA.

e [IpakTrueckue paboThI:

Ne 1. Bniusiaue pa3nudHbiX GakTOpoOB

Ha CKOPOCTh XUMHUUYECKOHN pPEeaKkilui;

Ne 2. Bnusinue pa3nuuHbix (hakTopoB

Ha MOJIOKEHUE XUMUYECKOTO PABHOBECHS;
Ne 3. Xumnueckue peakiyu B pacTBOpax
ANEKTPOJIUTOB.

e Pacuérnrie 3amaun:

— PpAacYEThI MACCHI BEILLIECTBA

WK 00beMa ra30B M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCe

WU 00BEMY OJHOTO U3 YYACTBYIOIIUX

B PEaKIUU BEILIECTB;

— BBIYUCJIEHWE MAacCOBOM J0JU U
MOJISIPHOM KOHLIEHTPAIIMU BEIIECTBA

B PacTBOPE;

— BBIUHCIIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
pEeaKIMH, €CIIM OJHO U3 BEIIECTB JaHO

B BHUJIE pACTBOPA C OMPEACICHHOMN
MAaCCOBOM JIOJIEHM PACTBOPEHHOIO
BEIECTBA

peakuuii FOHHOro 0OMEHA; U3y4EHUe
BIIMSTHUS PA3NTUYHBIX (DaKTOPOB

Ha CKOPOCTb PEAKIIUN U MTOJ0KEHNE
XUMHUYECKOTO PABHOBECHS.
CrnenoBaTh mpaBuiIaM MOJIb30BaHUS
XAMHUYECKOU TTOCYIOU U
71a00paTOPHBIM 000PYAOBaHUEM.
[IpencraBisaTh pe3ynbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA

B (hopme 3amnvcu ypaBHEHU N
COOTBETCTBYIOIINX PEAKLIUI

Y JIeTIaTh BBIBOJIbI HA X OCHOBE.
[IpoBOIUTH BHIYMCIICHHUS:

C UCTIOJIb30BAHUEM MOHSATHS
«MaccoBasi 101 BEIeCTBa

B pacTBOPEY, a TAKXKE MO YPABHEHUSIM
XUMUYECKUX PEAKIUi, B TOM YUCIIE
TEPMOXUMUYECKHE PACUETHI

Hroro no pazgeny
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Pa3nea 2. Heopranuyeckasi XuMusi

2.1 | Hemeramsl
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ITonoxxeHue HEeMeTaIoB

B [lepronueckoi cucteMe XuMUYECKUX
anemeHToB [[.M1. MenpaeneeBa u
O0COOCHHOCTH CTPOEHHUS X aTOMOB.
dusuyeckre CBOMCTBA HEMETAIJIOB.
AJIOTpOIUS HEMETAUIOB (Ha MpUMEpE
KHCJIOPO/Ia, cephl, hocdhopa 1 yriepoia).
Bonopon. [Tonydenue, ¢puzudeckue u
XUMUYECKUE CBOMCTBA (pEeaKuu

C MeTaJylaMy M HeEMeTaJlJIaMH,
BOCCTaHOBJICHHE OKCHIOB 1 COJIeH).
IM'uapunel. TONIMBHBIE 3JIEMEHTHI.
["anmorensl. Haxoxaenue B npupoe,
CIoCcOOBI MoNy4YeHus (PU3NIECKUe U
XMMHUYECKHE CBOMCTBA.
l'anorenoBogopoasl. Baxueimue
KHUCJIOPO/JICOJIEpIKAIINE COSTUHEHUS
rasioreHoB. JIabopaTopHsbie u
MPOMBIILJIEHHBIE CTIOCOOBI MOTYYEHUS
rajoreHoB. [ [puMeHeHne rajJjoreHoB 1 uxX
COCIUHCHUH.

Kucnopon, o3o0H. JIJaGopatopHbie u
IPOMBIIUICHHBIE CITIOCOOBI MOTYUYEHUS
Kucsopoaa. Pu3ndeckue 1 XUMHUYECKUE
CBOMCTBA KHCJIOPOJIa U 030HA; UX
npuMeHeHue. OKCuabl U IEPOKCHUIBI.

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATUH (BBIJIEIATH UX XapaKTEepPHbIC
MPU3HAKK) U IPUMEHSITH 3TH MOHATHUS
IIPU OIMCAaHUU COCTaBa U CTPOEHUS
BEIIECTB, JJII 0ObSICHEHUS
OTZIETBHBIX (DAKTOB U SIBICHUIA.
OO0BsCHATH 00LIME 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOMCTB HEMETAIIJIOB U
UX COCIUHEHUN C YYETOM CTPOCHHUS
UX aTOMOB U TIOJIOKCHUS

B [Ieprnonnueckon cucreme
XUMUYECKUX DJIEMEHTOB

J. 1. Menneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
o01Me XMMUYECKUE CBOMCTBA
HEMETAJUIOB, X BAXKHEHIINX
COEIMHEHH, TOATBEPKIAS ITO
onycaHue NPUMEPAMH YPAaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX
pEaKILUH.

CocTaBnsTh ypaBHEHUS
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii U peakiuii HOHHOTO OOMeHa
Y PACKPBIBATH UX CYIIHOCTh

C MOMOIIBIO 3JIEKTPOHHOTO OanaHca
Y MOHHBIX YPABHEHUM.




Cepa. HaxoxaeHue B mpupo/ie, CnocoObl
MOTy4eHUs!, PU3HICCKIE M XUMUYECKHE
cBorictBa. CepoBOOPOI, CYIb(DHIBIL.
Oxcunp cepri(IV) u (VI). Cepaucras u
CepHasi KUCJIOTHI M X COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[Ipumenenue cepbl U €€ COeTMHEHUM.
Azot. Haxoxaenue B mpupojie, Criocoobl
MOTy4deHUS, PU3HICCKIE M XUMUUYECKHE
cBoMcTBa. AMMUaK, HUTpUIbl. OKCHIBI
azoTa. A30TUCTasi M @30THAsI KUCIIOTHI U
ux coyid. OCOOEHHOCTH CBOMCTB a30THOU
KucnoThl. [IpumMeHenue azora u ero
COCTMHEHUI. A30THBIC yI0OPEHHUS.
®ocdop. Haxoxaenue B npupose,
CIOCOOBI MOTy4YeHUs, GU3UIECKUE U
XxumMudeckue cBorctra. Pochuabl u
dochun. Oxcunbl hochopa,
optodocdopHas KUCIIOTa U €€ COJIH.
Memadhocghopras u nupogpocgoprnasn
Kuciomol, pocghopucmas u
gocgoprnosamucmasn kuciomeol.
[Tpumenenue dhocdopa u ero
coenunennii. ochopubie yaoOpeHus.
Yraepon. HaxoxaeHnue B mpupoze,
CHOCOObI MOTy4YeHUs, PU3NUECKHe U
XUMHUYECKHe cBOHCTBA. OKCHUIBI

XapakTepu3oBaTh BIUSHUEC
HEMETAJIJIOB U UX COCIUHCHUMN

Ha KUBBIE OPTaHU3MBI; ONUCHIBATH
IPUMEHEHUE B PA3IMYHBIX 00JIaCTIX
MIPAKTUYECKOMN JEATENBbHOCTH
YyeJIoBeKa.

[ToaTrBepxaTh CyleCTBOBAHUE
TEHETUYECKOM CBSI3U MEXKIY
HEOPraHWYECKUMU BEIIECTBAMHU

C IOMOIIBIO YPABHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKuuu.

[IpoBoauTh peakumu,
MOATBEPKAAIOIINE KAYECTBEHHBIN
COCTaB BEIIIECTB; PACO3HABATH
ONBITHBIM MYTEM aHUOHBI,
MPUCYTCTBYIOIIHE B BOJAHBIX
pacTBOpax.

HaOmronaTe 1 onuceIBaThH
JI€MOHCTPAIIMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITENIFHO IIAHUPOBATb,
MIPOBOJIUTH U ONKCHIBATH
XUMUYECKUN SKCITEPUMEHT
(J1abopaTOpHBIE OTBITHI U
paKkTUIecKue paboThi);
NPEACTABISATh PE3YJILTATHI
XUMHUYECKOT 0 SKCIIEPUMEHTA




yraepoaa(Il) u (1V), yronbHas kuciora u
ee conu. [Ipumenenue yriepona u ero
COEUHECHHUI.

Kpemuwuii. HaxoxaeHnue B npupoje,
CIIOCOOBI MOTy4YeHHUs, (PU3NUECKHe U
XuMu4eckue cBorctra. Okcua
kpemHusi(I1V), kpemHueBas Kuciora,
cuiukatel. [[puMeHnenne KpeMHus 1 ero
coenuHeHnit. CTEKJI0, €ro Mnoxy4deHue,
BUJIBI CTEKOJL.

IDKCcrepuMeHTATbHbIE METOAbI
U3Y4YeHHs BellleCTB U UX NMpeBpallleHHii:
e J/[emoHCTpaIuu:

— 00pa3Ibl HEMETAJIJIOB,

— TOpeHwue cephl, pocdopa, Keesa,
MarHusi B KUCIOPOJIE.

e JIlaGopaTopHBIE OIBITHI:

— Ka4eCTBEHHbBIC PEAKIUU

Ha HEOPTaHUYECKHE NOHBI M KATHOH
BOJIOPO/Ia;

— TOJy4YeHHE U cOOUpaHue ra3os.

o [IpakTrueckue pabOTHI:

Ne 4. Pemenne SKCIepUMEHTATBHBIX
3as1a4 1o TeMe «l a’moreHsy,

Ne 5. Pemenue 3xcniepuMeHTaIbHBIX
3ajad 1o reMe «Cepa 1 ee COeAMHEHUS.

B (popMe 3amiCH YpaBHEHUIN
COOTBETCTBYIOIINX PEAKIIMI U 1€J1aTh
BBIBO/IbI HA UX OCHOBE.

CrnienoBats mpaBUiiaM MOJIb30BAHUS
XAMHUYECKOU TTOCYIOU U
J1a60paTOPHBIM 000PYI0BAHUEM.
[TpoBOIUTH BEIYKCIICHUS

10 YPaBHEHUSIM XUMHUYECKUX
peaKuuu.

CamoCTOSTENBHO MIJIAHUPOBATH U
OCYIIECTBIISITH CBOIO
MO3HABATEIBHYIO JIESITEIIbHOCTH;
MPUHUMATh AKTHBHOE y4acTHE

B IPYIIIOBOM y4eOHOM JIeATeIHbHOCTH




Ne 6. Pemienne skciepuMEHTATBHBIX
3aja4 1o TeMe «A30T u hocdop u ux
COCITMHEHUS.

e PacuérHbie 3a1a4u:

— BBIYKCIICHUE MACChI BEIIECTBA
i 00beMa ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE UITU
00bEMY OJTHOTO U3 YYACTBYIOIIHNX

B PEaKIUU BEIIECTB;

— BBIYKCIIEHUE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
peaxiuu, eciau OJIHO U3 BEIIECTB UMEET
IPUMECH;

— BBIYUCJIEHUE MacChl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaxiuu, el OJIHO U3 BEIIECTB IaHO
B BUJIC PACTBOpPA C OMPEACICHHON
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BEIIIECTBA;

— BBIYMCIICHUE BBIXOJIA TIPOYKTA
peaxkuuu OT TEOPETUUECKU BO3MOXKHOTO

2.2

MeTtamisl
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[Tonoxxenne metamios B [lepuoanueckoit
CHUCTEME XUMHUYECKHUX 3JIEMEHTOB.
Oc00EHHOCTH CTPOCHHMS AIEKTPOHHBIX
000J109€K aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuuecxux
91eMEHMOB-MEMAILII08 8 3eMHOUL Kope.

PackppIBaTh CMBICT H3ydaeMbIX
MOHSATHUM (BBICIATH UX XapaKTePHBIS
TIPU3HAKH ) U TIPUMEHSITH 3TH ITOHATHUS
IIPY OTTMCAHUU COCTaBa U CTPOCHUS
HEOPTaHUYECKUX BEIIECTB,

TUTs1 OOBSICHEHUS OTJCIBHBIX (DAKTOB




OO6mme puznyeckre CBOWCTBA METAJIIOB.
[IpuMeHeHre MeTaioB B OBITY, TPUPOAE
1 TexHuke. CIutaBbl METAJIOB.
DNEKTPOXUMHUECKUN Pl HATIPSHKEHUN
MeTaiioB. O61une crnocoObl MOTy4YeHUs
METAJIJIOB: TUAPOMETAIUTYPTHs,
MUPOMETAILTYPIHs, SIEKTPOMETAILTYPIHsL.
[TonsiTHE O KOPPO3UU METAILIOB.
CnocoObl 3a1UThI OT KOPPO3HH.

OO111as1 XapaKTepUCTHKA METAILJIOB

| A-rpynnsl [lepuoanueckoii cucTemsl
XUMHYECKHUX 3JIeMEHTOB. HaTpuii n
KaJIMi: OJy4eHue, PU3NIecKue u
XUMUYECKUE CBOMCTBA, IPUMEHEHUE
IPOCTHIX BEUIECTB U UX COCTUHEHUH.
OO01as XxapakTepucTUKa METaNIOB

Il A-rpynimsl [lepuonnyueckoi cucteMbl
XUMHYECKUX JJIEMEHTOB. Maruuii n
KaJIbIUil: moxydyeHue, (pu3nueckue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTHIX BEUIECTB U UX COCTUHEHUM.
XKecTtkocTb BOfBI U CTIOCOOBI €€
yCTpaHEHUsI.

AnroMuHUiL: osryueHue, Gu3ndeckue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IIPOCTOI0 BELIECTBA U €r0 COCIUMHEHU.
AmMpoTepHbIe CBOMCTBA OKCHAA U

Y SBJICHUMU.

OOBACHATH 001IIE 3aKOHOMEPHOCTHU
B N3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJIOB U UX COEAMHEHUH C YUETOM
CTPOCHUS UX ATOMOB U IOJIOKECHHS
B [lepunonnueckon cucreme
XUMHYECKUX IIIEMEHTOB

J. . Meneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
001111Me XUMHYECKHUE CBOMCTBA
METAJJIOB, X BaXKHEHUIIIUX
COEIMHEHH, TOATBEPKIAS ITO
ONMCaHKE MPUMEpPaMU YpPaBHEHU N
COOTBETCTBYIOIINX XUMUYECKUX
peaKuuii; MPUMEHEHNE METAIIOB

B Pa3IUYHBIX 00IACTIX
IPaKTUYECKOUN AESITeIbHOCTH
YeJI0BEKA, a TAKKE UCIIOJIb30BaHUE
WX JIJIA CO3/1aHUsI COBPEMEHHBIX
MaTEpPUAIOB U TEXHOJIOTUU.
OnuckIBaTh C1OCOObI 3aIIUTHI
METAJNIOB OT KOPPO3UHU.
PackpeiBathb CymHoCTh
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peaKLMii MOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOIO OanaHca 3TUX
peaKuuu.




TUAPOKCHUIA ATTFOMUHMUS,
TUJIPOKCOKOMILICKCHI aJTFOMUHMUSL.
OO6mr1ast xapaKTepruCcTHKA METAILIOB
no6ouHbIX noarpymnmn (b-rpymi)
[Teproan4ecKoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB.

duznyeckrue 1 XMMHUYECKHUE CBOMCTBA
Xpoma u ero coequHeHud. OKCubl U
ruapokcuibl xpoma(ll), (1) u (VI).
XpomaTthsl U JUXPOMAThI, UX
OKHCIIUTEINIbHBIE CBOMCTBA. [loiryuenue u
MIPUMEHEHHE XpoMa.

duznyeckrue 1 XMMHUYECKUE CBOMCTBA
Maprasiia v ero coeiuHeHul. OCHOBHBIE
coeaunenus maprasia (1), (IV), (VI) u
(VII). Ilepmanranar kanus, ero
OKHCJIUTEIbHBIC CBOMCTRA.

dusznyeckrue 1 XMMUUCECKHE CBOMCTBA
)keses3a M ero coequHeHu. OKCUIbI,
ruapokcuabl u conu xxenesa(ll) u (11).
[TonyueHnue u MpUMEHEHUE KeJie3a U €T
CILIaBOB.

Menp: nonydeHue, Gundeckue u
XUMUYECKHE CBOWCTBA, MIPUMEHEHHE
IPOCTOTO BEIIECTBA U €0 COCAUHEHUI.
[unk: monydenue, Gu3NIECKUe U
XUMUYECKUE CBOMCTBA, TPUMEHEHHUE

[IpoBoauTh peakuumy,
NOATBEPKIAAIOIINE XAPAKTEPHBIE
CBOICTBA U3Y4Ya€MbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM HOHBI
METAJJIOB, IPUCYTCTBYIOIINE

B BOJIHBIX PACTBOPAX.

[IpoBOIUTE U ONTUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
MpPaKTUYECKUE PadOThI);
MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO SKCIIEPUMEHTA

B (hopme 3amnrcu ypaBHEHUH
COOTBETCTBYIOIINX PEAKIIM U 1€]1aTh
BBIBO/IbI HA UX OCHOBE.

CrnenoBath mpaBuiiaMm MOJIb30BAHUS
XUMHUYECKON MOCYI0U 1
1a00paTOPHBIM 000PYAOBAHUEM.
[TIpoBOAUTH BBIYKCIICHUS

10 YPaBHEHUSIM XUMHUECKUX
pEaKIUH.

CamocCTOSITENBHO MIJIAHUPOBATH U
OCYUIECTBIISITH CBOIO
MO3HABATEIBHYIO JIESITEIIbHOCTH;
MPUHUMATh aKTUBHOE y4acTHE

B IPYNIIOBOM y4eOHOM JIesATEeIbHOCTH




MIPOCTOTO BEIIECTBA U €r0 COSAUHEHUI.
AmMdoTepHbIC CBOMCTBA OKCHIA U
TUAPOKCHUIA IIUHKA, TUIPOKCOKOMILICKCHI
IIUHKA.

JKCIePUMEHTAIbHbIE METOAbI
HU3y4YeHHUs BelIeCTB M X NMpeBpalleHMii:
e JlemoHCTpauu:

— KOJUIEKIUsS «MeTasuibl U CIIIaBbDY;

— B3aHMMOJEHCTBHE IIEJIOYHBIX U
HIEJI0YHO3EMENBHBIX METAJIIOB C BOJION
(BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB).

e JlaGopaTOpHBIE OIBITHI:

— B3aMMOJICHCTBUE LIETOYHbIX U
IEJI0YHO3EMETBHBIX METAJJIOB C BOJIOM
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB);

— B3aUMOJICUCTBUE TUJIPOKCHUJIOB
ATIOMUHUS U [IUHKA C paCTBOpaMH
KHCJIOT M IIEJIOYEH;

— Ka4eCTBEHHBIC PEAKIIUU HAa KATUOHBI
METaJIOB.

o [IpakTrueckue paboTHI:

No 7. PenieHue sKkCriepuMeHTaTbHBIX
3a/1a4 o TemMe «MeTalIbl TJIABHBIX
MOATPYIIID;




Ne 8. Pemenne skciepuMeHTaIbHBIX
3aJ1a4 110 TeMe «MeTauibl TOOOYHBIX
MOATPYIII.

e Pacuérnrble 3a1aum:

— BBIYHUCJIEHHE MaccChl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOAYKTa
PEaKILMH, €CJIU OJTHO U3 BEIIECTB JIAHO
B BUJIC PACTBOpPA C ONPEAECIECHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEIIIECTBA, WJIM UMEET MPUMECH;

— BBIYMCJICHHUE MacChl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTa
PEaKILMH, €CJIU OJTHO U3 BEIIECTB JIaHO
B BUJIC PACTBOpPA C ONPEACICHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOIO
BEIICCTBA;

— BBIUYMCIICHHE BBIXO/1a MPOIYKTa
PEAKILMH OT TEOPETUUECKH BO3ZMOYKHOTO
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Pa3nen 3. XumMus ¥ ;KU3Hb

3.1 | MeTtozbl TO3HAHKS 9 Ponps xuMuu B o0ecrieyeHUN PackprIBaTh poJib XUMUU B pEIICHUN
B XUMUH. YCTOWYMBOTO Pa3BUTHS YEJIOBEYCCTRA. OHEPIeTUYCCKUX, CHIPHEBBIX U

XUMUS U )KU3Hb

Ilonstue o HAay4YHbBIX METOJaxX IMO3HAHUS

U MCTOAOJIOTHH HAYYHOI'O UCCIICIOBAHMA.

HaquHe IIPUHOUIIBI OpraHu3alin
XUMHUUYECKOI'O IPpOMU3BOACTBA.
HpOMI)IH_IJ'ICHHble CITOCOOBI IMOJIYy4YCHUSA

AKOJIOTUYECKUX TPOOIIEM
YeJI0BEYECTBA, OMCHIBATH OCHOBHbBIE
HampaBJIeHUS Pa3BUTHUS XUMHUUECKON
HAYK{ ¥ TEXHOJIOTUH.

[TpumensTh mpaBuia 6€30MacHOrO




BOKHEUIINX BENIECTB (Ha IpUMepe
IIPOU3BOJICTBA AaMMHAKa, CEPHOU
KHUCJIOTHI, MeTaHoJ1a). [[poMbITIIeHHBIE
CIOCOOBI MOJTYYEHHUSI METAJUIOB U
CIJIaBOB. XMMUYECKOE 3arpsI3HCHUE
OKpY>KaroIIel Cpebl ¥ €ro MOCIEeACTBHUSA.
IIpobaema nepepabomku omxo006 u
nobouHwvlx npodykmos. Poiib xuMuu

B 00€CIEUEHUH SHEPTEeTUYECKON
6e3onacHocTu. [ Ipunyunvl «3enexoii
Xumuuy.

XUMUs ¥ 310pOBBE YETOBEKA.
JlekapcTBenHsble cpenctsa. [IpaBuia
WCIIOJIb30BaHUs JIEKApPCTBEHHBIX
npenapaTtoB. Pojib XumMuu B pa3BUTUH
METUIUHBI.

Xumust . OCHOBHBIE KOMITOHEHTHI
mumy. [Tuniesrsie no6aBku. Pois xumun
B 00ecreueHny MUIIEeBON 0€30MaCHOCTH.
Kocmernueckue u napdromepHsie
cpenctia. beiroBas xumus. [IpaBuna
0€30macHOT0 UCTIOJIb30BAHUS MPENapaToB
OBITOBOM XMMHH B IIOBCETHEBHOU KU3HH.
XUMHUs B CTPOUTEINBCTBE. BakHenme
CTpPOUTENIbHBIE MaTepHabl (IIEMEHT,
6eToH). [Ipon3BoICTBO CTPOUTETBHBIX
MaTEpHUaJIOB.

0OpallleHHs C BEIlleCTBaMHu,
UCIIOJIb3YEMbIMH B IOBCETHEBHOM
KU3HU; a TaK)Ke MpaBuia
0€301acHOro MOBEICHUS B LIEIIAX
cOepexkeHus 310POBbS U
OKPY’KaroIEeH IPUPOTHOUN CPEIBIL;
MOHUMATh OMACHOCTh BO3/ICUCTBUS
Ha KUBBIE OPTaHU3MbI OIIPEICIICHHBIX
BEIIECTB, cMbICH mokazarens 11K,
HOSICHATH HA IPUMEPAX CIOCOOBI
YMEHBILICHUS U IPEAOTBPALLICHUS UX
BPEIHOTO BO3JCHUCTBUS.
AHaIM3UPOBATH U KPUTHYECKU
OIICHUBATh UH(POPMAIIHIO, CBA3AHHYIO
C XMMHUYECKUMU MPOIECCaMH U UX
BIIMSIHUEM HA COCTOSIHUE
OKPYXaroUIEn CPeIbI.

Hcnonb30BaTh MoJTydeHHbIE 3HAHUS U
npeacTaBiieHus o cepax
JEATEeIbHOCTH, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMH TEXHOJIOTHUSIMU,
KaK OCHOBY JIJIs OpUEHTAIIUU

B BBIOOpE CBOEH Oymylien
poeccCuoHaNbHOM eI TETHOCTH.
Hcnonbs30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS I O0BSICHECHUS
Y IPOTHO3UPOBAHMS SIBICHUI,




XHUMUS B CETbCKOM XO35IMCTBE.
Opranuyeckue 1 MUHEPaJIbHBIC
yI0OpeHuUsl.

Heoprannueckue marepuasl

(KOHCTPYKIIMOHHBIE MaTE€pPHUAIIbl, KPACKH,

CTEKJI0, KepaMmuKa). Marepuasbl
1151 SNEKTpOoHUKH. HanoTexHonornu

MMEIOIIUX €CTECTBEHHOHAYYHYIO
IpUPOJy, IPOTHOZUPOBATb,
aHaJIM3UPOBATh U OIICHUBATh

C MO3UIUHN KOJIOTHYECKON
0€30IaCHOCTH ITOCICACTBUS OBITOBOI
Y TIPOM3BOJICTBEHHOM JCATEILHOCTH
YeJI0BEKa, CBI3aHHOM

¢ iepepaboTKO BEIIECTB;
MCII0JIb30BaTh MOJYYEHHbIC 3HAHUS
JUISl IPUHSITUSI TPAMOTHBIX PEIICHU I
po0JieM B CUTYaIUsX, CBI3aHHBIX

C XMMHEH.

[IpuHrMaTh ydacTue B 00CYKJICHUN
po0JieM XUMHUECKON 1
JKOJIOTMYECKOM HAIPABICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO ITO3HITHIO
1o npoOjeMe u npejjaraTh
BO3MOJKHBIE ITyTH €€ pelrieHust

Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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