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OenepanbHas  pabodass mporpaMma IO y4eOHOMY MpeaMery  «XHUMHs»
(yrnyOn€nubiii ypoBeHb) (mpeaMmerHast o0nacth «EcTecTBeHHO-HAydHBIE MPEAMETHI)
(anmee COOTBETCTBEHHO — MpOrpaMMa IO XUMHH, XUMUS) BKIIIOYAET MOSICHUTEIbHYIO
3alUCKY, COJEp)KaHWe OOy4YeHHUs, TUIAHUPYEMbIe pe3yJbTaThl OCBOCHHUS MPOrPaMMBbI
M0 XUMUH, TEMAaTHUECKOE TUTAHUPOBAHUE.

IMNOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1Mo XUMUM Ha yYpOBHE CpEIHEro oO0IIero oOpa3oBaHHs pa3padoTaHa
Ha ocHoBe DenepanpbHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 o6pa3zoBaHUM
B Poccuiickoit ®denepanun», TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS (enepanbHOM
oOpa3zoBareibHOM  mporpamMmbl  cpeaHero  oomiero  obpazoBanus(POIl  COO),
npeacTaBieHHbIX B denepalbHOM TOCYAapCTBEHHOM OOpa30BaTENbHOM CTaHIApTe
COO, c¢ yuérom Konuenuuu npenofgaBaHus y4eOHOro mnpeaMera «XHUMH)
B o0Opa3oBaTesIbHBIX opranuzanusax Poccuiickoit denepaiuu, peann3yommux OCHOBHbIE
oOpa3oBaTelNbHBIC TMPOTPAaMMBI, W OCHOBHBIX TOJIO)KeHHH «CTpaTerun pa3BUTHUS
BocnuTanusi B Poccuiickoit denepanuu Ha nepuon ao 2025 roga» (Pacnopspkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XVMHSI Ha YPOBHE YIIyOJEHHOrO M3YYEHHs 3aHMMAET Ba)KHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro obpaszoBanus ydamuxcs 10—11 kmaccoB. M3yuenue npeamera,
peaiu3zyeMoe B YCIOBUSX TUPPEPEHIIMPOBAHHOIO, TPOYUILHOTO 00y4YeHUs], TPU3BAHO
o0ecrieynTh 0011e00pa30BaTEIbHYI0 U OOIIEKYIHTYPHYIO TMOATOTOBKY BBIMTYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JIJISI afanTalui UX K OBICTPO MEHSIIOIIUMCSI YCIOBUSIM JKU3HU
B COLIMYME, a TaKXKe VISl MPOAOJKEHUSI 00YUeHHS] B OpraHU3alMsIX NPo(ecCHOHATBHOTO
o0pa3oBaHusl, B KOTOPHIX XUMUS SBJISIETCS OJHOU U3 TMPUOPUTETHBIX TUCIIUILINH.

B mporpaMme mo XMMHUM Ha3HauY€HHE NpeaMeTa «XHUMHs» MOTydaeT MoApOOHYIO
MHTEPIPETALUI0 B COOTBETCTBUM C OCHOBOMNoOsararmumMu nojoxenusmu ®I'oC COO
0 B3aUMOOOYCJIOBJIICHHOCTH LIeJIeH, COAepKaHusl, pe3yIbTaTOB 00y4eHUs U TpeOOBaHUMN
K YPOBHIO MOJATIOTOBKH BBITYCKHUKOB. CBHAETEIBCTBOM TOMY SIBISIIOTCS CIEAYIOIINE
BBITIOJTHSIEMBIE TIPOTPAMMON 110 XUMHH (PYHKITHH:

— UH(POPMAIIMOHHO-METOANYECKasl,  pealnd3anus  KOTOpol  oOecreyuBaeT
MOJIYUCHHE TMPEACTaBICHUS O IIeNX, COJIEpPKaHUH, OOIIel cTpaTeruu OOydeHHs,
BOCHUTAHUS U Pa3BUTHUS OOYHarOIIMXCS CPEICTBAMM MPEIMETa, U3y4aeMOro B paMKax
KOHKPETHOTO MPOuIIs;

— OpraHM3alMOHHO-TUIAHUPYIOUIas, KOTOpas MpeayCMaTpUBAET OIpe/eICHUE:
MPUHIIMIIOB CTPYKTYPUPOBAHMS U MTOCIIE0BATEIBHOCTHA N3YUEHHU Sl yHeOHOr0 MaTepuana,
KOJJMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTEPUCTHUK; MOAXOJ0B K (OPMUPOBAHUIO
COJIEP)KAaTENbHOM OCHOBBI KOHTPOJISI M OIICHKM 00pa3oBaTENbHBIX JOCTHIKEHUUN
OoOy4arIIMXCcs B paMKax UTOrOBOM aTTecTallMv B (pOopMe €IMHOr0 rocyaapCTBEHHOIO
AK3aMEHa M0 XUMHUH.
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[Iporpamma miig yriyOnEéHHOTO U3YYeHUS] XUMUU:

— yCTaHaBIMBAaCT WHBApHAHTHOE TMPEAMETHOE COJEp)KaHue, O00s3aTeNbHOEe
JUIA W3YYeHHsI B paMKax OTACNIbHBIX NpoQuieid, mpeaycMaTpuBaeT pacipeeiicHue U
CTPYKTYPUPOBaHHE €ro MO KJIACCaM, OCHOBHBIM COJIEpPKATEJIbHBIM JIMHUSIM/pa3jiesiaM
Kypca;

— na€T TMpPUMEPHOE paclpefesieHne y4eOHOrOo BpEeMEHH, PEKOMEHIYEMOTO
JUTSI U3y4EHUS OTACITBHBIX TEM;

— TpejJiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYCHHS Y4EOHOTO0 MaTepuaia
C Y4ETOM JIOTUKH TIOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U MEKITPEIMETHBIX CBSI3CH;

— MaéT METOAUYECKYI0 HMHTEpHpEeTaluio Iefnell MW 3amaad Hu3ydeHHs IpeaMera
Ha YrIyOJIEHHOM YpOBHE C Y4ETOM COBPEMEHHBIX NMPUOPUTETOB B CUCTEME CPEIHETrO
obmiero oOpa3oBaHUs, COAECPXKATEIBHON XapaKTEPUCTUKU IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHUSI OCHOBHOH 00pa3oBaTEeIbHOW MPOTPaMMBI CPEIHEr0 00Iero oO0pa3oBaHUS
(JIMYHOCTHBIX, METANPEAMETHBIX, TPEIMETHBIX), & TaKXKE C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEeNbHBIX JCUCTBUN OOydalolerocss MO OCBOCHHUIO COJEP)KAHUS
npeaMera.

[To BceM Ha3BaHHBIM TIO3UIUSAM B MPOTrpaMMe IO XHMHUHU MPEayCMOTpPEeHa
IPEEMCTBEHHOCTh ¢ O0y4eHHEM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS.
3a npejenaMu YCTaHOBJICHHOM MPOrpaMMOi MO XMMHUM 00513aTeIbHOM (MHBAPUAHTHOM )
COCTABJISIIONICH coAep)kaHus y4eOHOro mpeameTra «XHUMHSD» OCTAa&TCS BO3MOXKHOCTD
BHIOOpa €ro BapUAaTUBHOM  COCTABISIONICH, KOTOpas JOJDKHA  ONpPENemsiThCs
B COOTBETCTBHH C HAIPaBICHUEM KOHKPETHOTO MPOHIIss 00 yIeHHs.

B coorBerctBMM ¢  KOHUeENTyajdbHbIMM  nonoxenusmu PIOC  COO
O Ha3HAYEHWW TPEIMETOB 0a30BOro M yYrIyOJEHHOTO YpOBHEH B CHCTEME
nuddepeHIIMpoBaHHOIO0 00yUEHHSI HAa YPOBHE CpeaHero olIiero oopa3oBaHUs XUMUS
Ha ypOBHE YINIYOJIEHHOTO HW3YYEHHs HAMpaBieH Ha peaju3alui0 MPEeeMCTBEHHOCTH
C MOCJEIYIOUIMM 3TaroM MOJIYYeHHs] XUMUYECKOro oOpa3oBaHUs B paMKax HU3yYEHUS
CHCIUANTBHBIX E€CTECTBEHHO-HAYYHBIX M XUMUYECKHX JUCIUIUIMH B BY3aX W
OpraHu3alusix CpeaHero mpodeccHoHanbHOro obpazoBaHus. B 3Toil cBsi3u m3yueHue
npeaMera « XMMHs OPUEHTHPOBAHO IPEUMYIIECTBEHHO HA pacIIMpeHue U yriyOlieHue
TEOPETUYECKOH W  MPAKTHYECKOW  TMOATOTOBKM  OOYYaIOIIMXCS,  BBIOpABIIUX
ornpeieN€HHbI Mpouiib 00ydeHHs, B TOM YHCIE C MEPCIEKTUBON MOCIEIYIOUIETO
MONMy4eHUS] XMUMHYECKOro o0pa3oBaHHMsl B OpraHu3alusax IpodecCHOHATBHOTO
obOpazoBanusi. Hapsny ¢ atum, B cBere TpedboBanuii ®I'OC COO k miiaHUpyeMbIM
pe3ynbTataMm ocBoeHUs (enepanbHON 00pa30BaTEIbLHON MPOrpaMMbl CPEHEr0 O0IIEro
o0pa3oBaHus U3ydeHHE TpeaMeTa «XUMHUsD OPUESHTHPOBAHO TAK)KE Ha PEIICHHE 3ajad
BOCIIUTaHUS ¥ COLMAIBLHOTO Pa3BUTHS oOOydarmuxcs, Ha (OPMUPOBAHUE y HUX
OOIICUHTENIEKTYATbHBIX YMEHHMH, YMEHHWH pallMOHANU3alliud Yy4eOHOro Tpylda u
000OMIEHHBIX  CIIOCOOOB  ACATEIBHOCTH,  HMCIOMUX  MEKIUCIUIIMHAPHBIN,
HAAIPEIMETHBIN XapakTep.
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CocTaBnsomuMHu npeaMera «XUMUsS» Ha YpPOBHE YrIyOJEHHOTO MU3Y4YEHHS
SBIISIIOTCS YriyONEHHBIE Kypcehl — «Opranndeckast Xumus» u «O0111as 1 HeopraHuyeckas
xumus». [lpu ompeneneHUMM MOAXOJOB K OTOOpPY U CTPYKTYpPHOM OpraHu3aluu
COJIEP’KaHUs ITHUX KYpCOB B MPOrpaMMe MO XMMHHM 332 OCHOBY HPHHSTHI MOJOXKEHUS
dI'OC COO o paznmuuusx 6a30BOro M yriryoJIEHHOTO YPOBHEH W3yYEHUS TIPEIMETA.

OcHoBy comepkanust KypcoB «Opranudeckast xuMus» u «O011ast 1 HeOpraHuyeckas
XUMUS» COCTABJISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHWW W YMEHUW, OTHOCALIUXCS
K 6a30BOMY YPOBHIO U3y4YEHHS MpeIMeTa. JTa CUCTeMa 3HAHUU TIOTy4aeT onpeneaéHHoe
TEOPETUYECKOE JIOMOIHEHUE, TO3BOJISIONIEE OCO3HAHHO OCBOUTD CYIIECTBEHHO OOJBIINN
00BEM (akToNoruueckoro marepuaia. Tak, Ha YrJIyOJEHHOM YpPOBHE H3y4YEHUS
npeamMera oOecredeHa BO3MOXKHOCTh 3HAUMTEIBHOIO yBENWYEeHHs OO0BbEMa 3HAHUN
O XMMHUYECKHX 3JIEMEHTaX M CBOMCTBAaX HMX COEIMHEHHWH HAa OCHOBE PACIIMPEHUS U
yriayOJIeHHs  TNpEeACTaBICHU O  CTPOGHUMM  BEUIECTBA, XWMHMUYECKOM  CBSI3U
U 3aKOHOMEpPHOCTSX TNPOTEKaHWUs pPEaKLUd, pacCMaTpUBAEMbIX C TOYKH 3pEHUS
XUMUYECKONM KUHETUKA W TEPMOJIMHAMHKHU. M3ydeHHe MNepUOJUYECKOro 3aKoHa H
[lepronnueckoil cuCTEMbl XHMHYECKHUX DJIEMEHTOB 0a3zupyeTrcs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEJICTABICHUAX O CTPOEHUM aToMa. XHUMHYECKas CBS3b
OOBSCHSAECTCA C TOYKU 3PEHHS] DYHEPreTUYECKUX H3MEHEHH mpu €€ oO0pa3oBaHUU H
pa3pylIeHNH, a TAK)KE C TOUKHU 3pEHUs] MEXaHU3MOB €€ oOpa3oBaHus. M3yueHne THUIIOB
peakuuil JonojHAeTCsT (POPMHUpPOBAHMEM TMPEACTABICHUN 00 HICKTPOXUMUYECKUX
Ipoleccax U ANEKTPOJU3€ PACIUIaBOB M PACTBOPOB BelIeCTB. B Kypce opraHnyeckoin
XUMHH TIPU PACCMOTPEHUH PEAKIIMOHHOW CIIOCOOHOCTH COEUHEHUN ynensieTcst ocodoe
BHUMAaHHE BOIpocaM 00 3JEKTPOHHBIX 3(@eKTax, O B3aUMHOM BIIMSIHUM aTOMOB
B MOJIEKYJIaX U MEXaHMU3MaX PeaKklni.

Ocoboe 3HayeHHe UMEET TO, YTO Ha COJAEp)KaHHWE KypCOB XUMUU YIIIyOJIEHHOTO
YPOBHS M3YYEHHMs ISl KJIACCOB OIpeAes€HHOro mpoduis (r1aBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapakTep AOMOIHEHUH K 00IIel cucTeMe NpeMETHBIX 3HaHUI) OKa3bIBAOT
BJIMSIHUE CMEXHbIE NpeaMeThl. Tak, HanpuMep, B COAEPKaHUU MpPEAMETA I KJIacCOB
XUMUKO-(pr3nueckoro mpoduist 00yblioe 3HaYeHHe OyayT UMETh AJIEMEHTHI y4eOHOTO
MaTepuana no oomei xumuu. [lpu u3ydenun npeaMera B JAHHOM CIIydae akLEHT OyaeT
ClieJlaH Ha OOIIHOCTh METOJOB NMO3HaHHWA, OOIIHOCTh 3aKOHOB M TEOPHUH B XUMHH M
B (pU3MKE: aTOMHO-MOJIEKYJISIpHAsl Teopus (MOJEKYJIsIpHas Teopus B (PU3MKE), 3aKOHBI
COXpPaHEHHUS! MACChl U SHEPTUH, 3aKOHBI TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEICTABICHMUS
O CTPOEHHH BEILECTB U JPYTOE.

B To ke Bpems B coiepKaHMM IpeaMeTa JUIsl KJIACCOB XUMHUKO-OMOJIOTHYECKOro
npoduis OONBUINI yAETbHBIA Bec OyaeT UMETh OpraHudeckas xumus. B stom cioydae
MPEIOCTABISIETCS BO3MOXKHOCTD ISl 00Jiee OOCTOSITEIbHOI'O PACCMOTPEHUS XUMUYECKOM
OpraHu3alliyd KJIETKM KaK OMOJIOTMYECKOM CHCTEMbI, B COCTaB KOTOpPOW BXOJST,
K TpUMEpPY, TaKh€ CTPYKTYpHbIE KOMIIOHEHTbI, KaK JIMMHIAbI, OEJIKH, YIJIEBOABI,
HYKJIEMHOBbIE KHUCIOTBI W JApyrue. IIpy »ToM 3HaHMS O COCTaBE M CBOMCTBax
IIPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKHMX BEIIECTB CIIY>)KAaT OCHOBOU
JUIS U3YY€HUS CYIIHOCTH MPOLECCOB (POTOCUHTE3A, JbIXaHUSI, TUIIEBAPEHUSI.
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B mmane ¢opMupoBaHHsS OCHOB HAYYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIIEHAYYHBIX METOJOB IO3HAHUS W OIbITa MPAKTUYECKOTO MPUMEHEHUS Hay4YHBIX
3HaHUM W3ydeHue npeaMera «XUMHUsS» Ha YIIyOJIEHHOM YpPOBHE OCHOBAaHO
HAa MEXIIPEJAMETHBIX CBA3SX C YYEOHBIMH TMpPEAMETaMH, BXOISIIMMU B COCTaB
npenMeTHbIx  obOnactelt  «EcTecTBeHHO-HayuHbIE TpeaMeTh», «MaTtemaTuka U
uHdopmarrka» u «Pycckuii A3bIK U JIUTEpATypay.

[Tpu n3yuenun yueOHOro npeamera « XuMus» Ha yriyoJ€HHOM YPOBHE TakKe, Kak
Ha YPOBHE OCHOBHOI'O M CpeAHero oodIero oopasopanus (Ha 6a30BOM YpOBHE), 3a1a4eii
MEPBOCTEIICHHOW 3HAYMMOCTH SBJsieTCS (POPMUpPOBAHME OCHOB HAayKM XHMHUHU Kak
00JacT COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON EATENbHOCTH YelIOBEeKa U
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KYNbTYphl. Pemienue 3Toil 3a1aun Ha yriry0oJI€HHOM
YPOBHE U3Y4YEHUs MPEIAMETA NPEAIOIaracT peayin3aluio TaKUX LeJIeH, Kak:

— QopmupoBaHMe  TPEICTABICHUM: O  MarepualbHOM  €AMHCTBE  MMpAa,
3aKOHOMEPHOCTSIX M TMO3HABAEMOCTH SIBJIEHUW MPUPOIbI, O MECTE XUMHUHU B CHUCTEME
€CTECTBEHHBIX HayK W €€ BeAylled poJin B OOECHEYEHHH YCTOMYMBOIO PA3BUTHUSA
YEJIOBEUECTBA: B PEIICHUH MPOOJEM SKOJOTMUECKON, HHEPreTUUYECKON W TMHUILEBOU
0€30MacCHOCTH, B PAa3BUTUM MEJULUHBI, CO3JaHUM HOBBIX MAaTEpUAIOB, HOBBIX
MCTOYHUKOB JHEPrHuM, B OOECICUEHUH PaAlMOHAIBLHOTO MPUPOIONOJIH30BAHMUS,
B (DOPMHUPOBAHUY MUPOBO33PEHUS U OOIICH KYJIbTYphI YEIOBEKA, a TAKXKE IKOJIOTUUECKU
00OCHOBAaHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOAHON CPEE;

— OCBOCHME CHCTEMbI 3HAHMM, JEKAIIMX B OCHOBE XMMHUYECKOM COCTABJISIOIIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA: HYHIAMEHTAILHBIX TTOHSITUH, 3aKOHOB M TEOPUH
XUMHH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUM BELIECTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, MOHHO-MOJICKYJISIPHOM, HAaAMOJIEKYJISIPHOM, O TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHMSI XUMHUYECKUX PEaKIUi, O XUMHUYECKOM
PaBHOBECHH, PACTBOpaxX MU JHUCIEPCHBIX CUCTEMaxX, 00 OOIIMX HAy4HBIX MPUHIIHAMAX
XUMHUYECKOTO IMTPOU3BOJCTBA;

— (opMupoBaHue y o0y4yaroumxcs OCO3HAaHHOTO MOHMMAaHMs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHUMHUYECKUX 3HAHUU MJI1 OOBSICHEHHS KIIOUEBBIX HIEH U mpoliem
COBPEMEHHOM XHUMHH, JUIsl OOBSICHEHHS M MPOTHO3UPOBAHUS SIBICHHUM, WMEIOIINX
€CTECTBEHHO-HAYYHYIO PUPOJTY; TPAMOTHOTO PEIICHUSI MPOOJIEM, CBI3aHHBIX C XUMHUEH,
MPOrHO3UPOBAHMS, aHAIM3a W OIEHKU C TO3MUIMH 3KOJIOTHYECKOW Oe30MacHOCTH
MOCJIC/ICTBUN OBITOBOM W TIPOU3BOJICTBEHHOM [EATEIHLHOCTH YEJIOBEKa, CBS3aHHOM
C XMMHYECKUM ITPOM3BOJCTBOM, UCIIOJIb30BAHUEM U MEPEepadOTKON BELIECTB;

— yriyOJieHue MPENICTAaBICHUH O HAyYHBIX METO/JAaX TMO3HAHUs, HEOOXOIUMBIX
JUIsl TIPUOOpETEHUsT YMEHUN OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M OOBSICHEHUS
XUMHUUYECKUX SIBIICHUM, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKONU NEITEIHbHOCTH U
ITIOBCETHEBHOM KU3HU.

B nrane peanm3zaiiuu nepBoodepeHBIX BOCIIUTATEIHHBIX U Pa3BUBAIOIINX (PYHKITHI
LEJIOCTHOM CUCTEMBI CPETHEr0 001Iero 00pa30BaHusl MPU U3YUEHUH MTPeAMETa « XUMUSD)
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Ha YrIIyOJIEHHOM YpOBHE OCOOYI0 aKTyalIbHOCTh MPHOOPETAIOT TaKUe LEIH U 3a]adH,
KaK:

— BOCTHTaHHE YOEXKIEHHOCTH B TMO3HABAEMOCTH SIBICHHHM MPHUPOMABI, YBAKCHHS
K TpoIleccy TBOpPYECTBA B OOJIACTH TEOPETHUYECKHX M MPHUKIAIHBIX HCCICIOBAHHMA
B XUMUH, GOPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

— pa3BUTHE MOTHBAIIMU K 00YUYECHHIO ¥ TTIO3HAHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJTIO
¥ CAMOBOCIIMTAHHUIO Ha OCHOBE YCBOEHUS OOIIEUEIOBEYECKUX IEHHOCTEH;

— pa3BUTHE TMO3HABATEIHHBIX HMHTEPECOB, WHTEIUICKTYadbHBIX M TBOPUYECKHUX
crocoOHocTel oOydaronuxcsi, (GpopMHUpOBaHUE Y HUX CO3HATEIBLHOTO OTHOIICHUS
K C€aM0OOpa30BaHWI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHON
npoecCHOHANBHOW W OOIIECTBEHHOW JEeATEIhbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO U TOTPEOHOCTH B 3[I0pOBOM 00pase KU3HU;

— (hopMupoBaHHNe YMEHHI U HABBIKOB Pa3yMHOT0 MTPUPOIONOIB30BAHNUS, PA3BUTHE
OKOJIOTUYECKOW  KYyJIbTYpbl, = NPUOOpETEHHE  OmbITa  OOLIECTBEHHO-TIOJIE3HOM
IKOJIOTUIECKON JeSITEILHOCTH.

OO111ee YuCiIo 4acoB, PEKOMEHIOBAHHBIX JJII U3yYEHUS XUMUHU Ha YriayOJIEHHOM
ypoBHe, — 204 yacos: B 10 knacce — 102 gaca (3 yaca B Heznenmo), B 11 kinacce — 102 gaca
(3 yaca B HezelO).
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COJIEP) KAHUE OGYUYEHUSI!

10 KJIACC

Teopernyeckue OCHOBbI OPraHNYeCKOM XUMUM

[IpenMer M 3HaYeHHE OpPraHUYECKONW XMMHH, TNPEACTAaBIECHHUE O MHOrooOpasuu
OPraHUYECKUX COCIMHCHUU.

DNEeKTPOHHOE CTPOCHHE aToMa Yriiepojia: OCHOBHOE M BO30OYKIEHHOE COCTOSIHMSL.
BaneHTHple BO3MOXXHOCTM aroMa yYrjepoaa. XHMHYECKas CBs3b B OPraHUYECKUX
coequHeHuax. Tumbl THOpUAM3ALMM aTOMHBIX oOpOuTaneil yriepona. MexaHU3MBbI
o0pa3oBaHUsi KOBAJIEHTHON CBsA3UM (OOMEHHBIH W JOHOPHO-aKIENTOPHBIN). TuImbI
NEePEeKPbIBaHMS aTOMHBIX OpOuTaliel, 6- U m-cBsi3u. OauHapHasi, ABOWHAs W TpoilHas
cBs3b. CrocoObl pas3pbiBa CBsi3eH B MOJEKyJaxX OpraHMYecKux BemecTB. [lonsTue
0 CBOOOJTHOM pasiuKaiie, HykjIeo(uiie u aneKTpodue.

Teopust cTpoeHust oprannyeckux coennHeHud A.M. bytiepoBa u COBpeMEHHBIE
NPEJICTABICHUS O CTPYKTYpE MOJEKYJ]. 3HAUEHUE TEOPUU CTPOEHHUS OPraHHMYECKHUX
coequHeHU. MonekynsipHble U CTPYKTypHble (GopMynbl. CTpyKTypHBIE (HOPMYJIbI
pa3IMYHBIX BHUJOB: pa3BEpHYyTas, COKpaml€HHasd, ckeneTHas. M3omepus. Buasl
U30MEpPUU: CTPYKTYpHas, IPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(PQPEKThl B MOJIEKYJax
OpPraHUYECKUX COCAMHEHUN (MHAYKTUBHBIA U ME30MEPHBIN 3PP EKTHI).

[IpencraBnenue o  kiaccupukanuu  opraHudeckux  BemiecTB.  [lonsaTue
o ¢yukimoHanbHOM rpymnme. ['omonorus. ['omonmoruueckue psiabl. CucTtemaruueckas
HOMeHKIarypa opranuueckux coequHennii (IUPAC) u TpuBHalibHBIE Ha3BaHUS
OTJEJBHBIX MPEICTABUTEIEH.

OcobOeHHOCTH U KJacCHU(HUKAIUs OpraHuyYecKux peakiuil. OKHUCIUTENIbHO-
BOCCTaHOBHTEJIbHBIE PEAKLIUN B OPraHUYECKON XUMHH.

JKCNePUMEHTAIbHBbIE METOIbI M3y4YeHHs BelleCTB U UX NMpeBpalieHnii

O3zHakomIieHHE ¢ 00pa3liaMHi OPraHMYEeCKUX BEIIECTB U MaTepuaiaMu Ha UX OCHOBE,
OMBITHl MO TMPEBPAIICHUIO OPraHMYECKUX BEIIECTB IPU HarpeBaHuu (IUIaBJICHUE,
00yrrMBaHUE U TOPEHHE), KOHCTPYUPOBAHUE MOJEIICH MOJIEKYJ OPraHUYECKUX BEIIECTB.

Yriesoaopoasl

Ankanbl. ['omonoruueckuid psj ankaHoB, oOm@as Qopmysna, HOMEHKIATypa
U U30MEpUsA. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ aJIKaHOB,
sp3-rubpuaM3aiys aTOMHBIX OpOUTAEN yriiepoaa, 6-CBs3b. Konpopmepoi. Dusndeckue
CBOMCTBA AJIKAHOB.

XHWMUYECKUE CBOMCTBA  QJKAHOB: PEAKIMU  3aMEUIEHUs, HN30MEpHU3aLNH,
JNErHIPUPOBAHUsS, [UKIU3alUM, THPOJIM3a, KpPEKUHra, ropeHud. [Ilpedcmasnenue
0 MexaHuzme peaxyuti paoukaibHO20 3aMeujeHUsl.

Haxoxnenue B npupoae. CriocoObl MOTy4eHHs] U TPUMEHEHHE aJIKaHOB.

! Kypcuéom B TAHHOM TEKCTe BBIJIENEHbI IEMEHTHI CONEPKAHHsS yUeOHOr0 MaTepHana, KOTOphIE M3ydaloTcs
B 03HAKOMHTEIIFHOM TUIAaHE W HE BKIIFOYAKOTCS B COCTaB MIPeMETHBIX pe3yibTaToB ocBoeHust OOIT COO.
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[uknoankanel. O6mas ¢opmyna, HOMEHKIarypa u uszomepusa. OcoGeHHOCTH
CTPOEHUSI U XUMHYECKUX CBOMCTB MaJbIX (IMKJIONPONAH, ITUKIOOYTaH) U OOBIYHBIX
(UMKJIONEHTaH, LMKJIOreKCaH) HUKIoalKkaHoB. CrocoObl MOJyYyeHUs W IpPHUMEHEHUe
LUKJIOAIKAHOB.

AnkeHsl. ['oMonormdeckwii psj ajakeHoOB, oOmmas ¢opMmysa, HOMEHKIATYpa.
DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJKEHOB, SP>-TMOpHaM3anus
aTOMHBIX opOuTaneil yriepoga, G- W 7-CBA3U. CTPYKTypHass U TeoMeTpuyecKas
(uuc-TpaHc-) wuzoMepusi. Pu3NUEeCKHE CBOMCTBA aJKEHOB. XHWMHYECKHE CBOWMCTBA:
peakuuu TNPUCOEAUHEHMS, 3aMEIECHUS B O-TOJOKEHUWE TMpU JBOMHOW CBS3H,
NoJIMMEpU3allul M OKucieHus.  [lpedcmaenenue o0  mexanusme  peaxyuu
anekmpoghunvrozo npucoedunenus. IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JIBOIHYIO CBsi3b. CIIOCOOBI MOTy4YEHUS U MPUMEHEHHUE alTKEHOB.

Anxanuensl. Krnaccupukanus ankaaueHoB (CONpsOKEHHBIC, H30JIMPOBAHHBIEC,
Kymyauposanuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS M XMMHYECKHX CBOWCTB
CONPSKEHHBIX NHEHOB, 1,2- u 1,4-npucoeaunenue. [lonnmepusanus CONPSKEHHBIX
nueHoB. CriocoObI MOMYYEHUS! U TPUMEHEHUE aJIKaIMEeHOB.

Anxusbl. ['oMonoruueckuil psii amkUHOB, o00mIas ¢opMmyna, HOMEHKIATypa
U H30MeEpus. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB,
Sp-rubpuan3anus aTOMHBIX opOuTaned yriepona. Pu3MUecKue CBOWCTBA AJTKUHOB.
XHWMHUYECKUE CBOWCTBA: PEAKUUU MPUCOCAUHEHUS, AUMEPU3ALUU W TPUMEPHU3ALINH,
OKUCJICHUsI. KUCIOTHBIE CBOMCTBAa AJKMHOB, UMEIOIIMX KOHIIEBYKO TPOWHYIO CBSI3b.
KauyecTBeHHble peakuuu Ha TpoiHYIO CBs3b. CHocoObl MONY4YEHHs] W THpPUMEHEHHE
AJIKUHOB.

ApomMaruueckue yriaeBoaopobl (apeHsl). ['oMoJorudeckuil psa apeHoB, oOIas
dbopmyna, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI OeH3ona. [lpasuno apomamuynocmu, npumepvl ApoMamuieckux coeoOuHeHuu.
®dusnyeckre CBOMCTBAa apeHOB. XHMMHUYECKHME CBOMCTBa O€H30Jla U €ro TOMOJIOrOB:
peakuuu 3aMelleHrs B OEH30JbHOM KOJbIE M YIIIEBOJOPOJAHOM pajuKale, peakiuu
NPUCOEAUHEHUS, OKHUCJIEHHE TOMOJIOroB OeH3oma. [Ipedcmasnenue o mexanusme
peaxyutl anekmpoduivro2o 3ameujenus. llpeacrapnenue 00 OpUSHTUPYIOLIEM ECHCTBUH
3aMecTUTeNel B OEH30JbHOM KOJbLE HA MpUMEpPE AIKWIbHBIX PaJHUKaJIOB,
KapOOKCUJIbHOM, TUIAPOKCHUIBHOW, aMHHO- W HUTPOTPYIIBI, aTOMOB TIaJOTEHOB.
OcoOEHHOCTH XHMHMYECKUX CBOMCTB crtupoia. [lonmmmepusauus ctupona. CrnocoOsbl
IIOJIYYECHHSI U IPUMEHEHHE apOMATHYECKUX YIIIEBOAOPOIOB.

[Ipuponnsiii ra3. IlonmyrHeie HedTaHble ra3pl. HedTh M €€ mpoucXoKaeHUE.
KaMeHHbIil yronmp v mpoaykTel ero mnepepadbotku. CrnocoOwl nepepaboTku Hedru:
MEPEeroHKa, KPEKUHT (TEPMHUUECKHH, KaTaIUTHYECKUi), pUDOPMHUHT, MHUPOIU3.
[TponykThl nepepaboTKH HEPTH, X TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMUHBIMU KJIACCAMU YTIIEBOAOPO/IOB.

DNEeKTPOHHOE  CTPOEHHE TaJIOreHNPOM3BOAHBIX  YIJIEBOJAOpPOAOB.  Peakuuu
3aMeEIleHUs rajoreHa Ha THAPOKCOTPYIILY, HUMpOSPYNNy, YUAHOSPYNNY, AMUHOSDYNN) .
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JlelicTBHE Ha TaJIOr€HNPOU3BOJIHBIE BOJHOIO W CHOUPTOBOrO pacTBOpa IMIEJIOYMU.
B3anmopencTBue  IUTQJION€HAJIKAHOB C  MarHueM W [UHKOM.  [lonsamue
0 Memanioop2aHudeckux coeouHenusx. VIcTionb3oBaHUE  TaJOrE€HIPOU3BOIHBIX
YTIIEBOJOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHUYECKUX BEIIECTB.

JKCIEePUMEHTAJbHbIC METObI H3YYEHHS BELIECTB M MX NpeBpaleHuit

N3ydyenue Qpuanyeckux CBOWCTB YIIIEBOAOPOAOB (PACTBOPUMOCTH ), KAUECTBEHHBIX
pEaKIMil yriIeBOJOPOIOB PAa3INYHBIX KJIACCOB (00ECIBEUMBAHUE OPOMHON MM MOJHOU
BOJIBI, PAacTBOpa MEPMAaHraHaTa Kajus, B3aMMOJEHCTBHE AallETHJIEHA C aMMHUAYHbIM
pactBopoM okcunaa cepedpa(l)), kauecTBeHHOe OOHapyK€HHE Yrjiepoja M BOJOpoja
B OpPraHMYECKHX BEIIECTBAX, IOJyYEHHWE OSTHJIEHA M HW3YYEHUE €ro CBOWCTB,
O3HaKOMJICHHE ¢ KoJuteKIusMu «HepTb» u «Yronby, ¢ 06paszliaMmu miacTMacc, KayaykoB
U pE3UHBbl, MOJEIMPOBAHME MOJIEKYJ YIJIEBOJOPOAOB M TaJOr€HIIPOU3BOIHBIX
YIJ1€BOJOPOJIOB.

Kuciaoponcogepxamue opranuyeckue cOeJUHECHHUA

[IpenenvHble oHOATOMHBIE cIUPTHI. CTpoeHHE MOJIEKYJT (Ha MPUMEPE METAHOIA U
sTaHona). [omornoruueckuil psia, oOmas ¢opmyna, H30MepUs, HOMEHKIATypa
u kiaccudukanus. dusnueckue CBOMCTBa MpeNeibHBIX OAHOATOMHBIX CIIUPTOB.
BonopoaHbie cBs3M MEXAYy MOJIEKYJaMU CIUPTOB. XMMHYECKHE CBOMCTBA: PEAKIUU
3aMEIEHNs, JAETUIpAaTallii, OKHUCIICHHs, B3aMMOJCHCTBHE C OpPraHUYECKUMH U
HEOPraHUYECKUMHU KHcIoTaMHu. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIMPTHI.
JleficTBue STaHOla M METaHOJIAa Ha OpraHu3M 4enoBeka. CrnocoObl MONY4YeHHUS U
NPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa U wu3oMepusi. OCOOEHHOCTH (PUBHMUYECKUX
Y XUMHUYECKUX CBOMCTB.

MHOroaToMHbI€ CIIUPTHI — STUICHIJIMKOJIb U ININLEPUH. PU3HUECKUE U XUMUYECKHE
CBOMCTBA:  pEakUMM  3aMEIICHMs, B3aUMOJEHCTBHE €  OpPraHUYECKUMHU U
HEOPraHMYECKUMHU KHCJIOTAMM, KAa4ECTBEHHAs PEAKUUs HAa MHOIOATOMHBIE CIIHPTHI.
Ilpeocmasnenue o mexanusme peakyuti HYKIeo@uibHo2o 3ameweHus. JlercTBue
Ha opranusM yenoBeka. CrocoObl MOTyYeHus: U IPUMEHEHNE MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHue MoJIEKyJIbl, B3AUMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO
anpa. dusnyeckue cpoicTBa (Pperona. OCOOCHHOCTH XMMHUYECKHUX CBOMCTB (eHona.
KauectBennbie peakuuu Ha (enon. ToxkcuuHocTh (enona. CrocoObl MOTydeHUs U
npumeHeHue ¢penona. @enondopmaibIeruaHas cMoJa.

KapOoHWibHBIE COEAMHEHUSI — aNbJETUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHUE
KapOOHUJIbHOM Tpynnbl. ['OMonorudyeckue psapl alnbJETUAO0B U KETOHOB, 0OIIas
dbopMyna, uzomMepus 1 HOMEHKIaTypa. PU3NYECKHE CBOMCTBA ajbJETUIOB U KETOHOB.
XHWMHWYECKHUE CBOWCTBA QIBJETUIOB W  KETOHOB: pEAaKUUMU NPHUCOCAUHEHUS.
IIpeocmasnenue o mexanuzme peakyuti Hyk1eo@uibHo2o npucoedurnenus. OKUCICHHUE
albJICTU]IOB, KAayeCTBEHHblE peakiuu Ha anpaeruabl. CrnocoObl MOJy4YeHHs U
MPUMEHEHUE ANIbJIETUIOB U KETOHOB.

10
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OAHOOCHOBHBIE TpeAeNbHbIE KapOOHOBbIE KHUCIOTHL. OCOOCHHOCTH CTPOCHHS
MOJICKYJT KapOOHOBBIX KHUCIOT. M3omepuss u HoMeHKiIarypa. DuU3NUECKHE CBOMCTBA
OJTHOOCHOBHBIX TPENEIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3M MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCJIOT. XHWMHUYECKHE CBOWCTBA: KHUCJIOTHBIE CBOWCTBA,
peakius dTepudUKAIUU, PEaKIMh C Y4acTHUEeM YIJIEBOJAOPOJHOTO  pajauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbHUHOU KHUCIOTHL. [loHATHE O TIPOU3BOMHBIX KapOOHOBBIX
KHUCJIOT — CJOXHBIX 3(upax, aveuopuoax, 2ano2ceHanesuopuoax, amuoax, HUmpuiax.
MHoroo6pa3ue KapOOHOBBIX KHCJIOT. (OCOOCHHOCTHM CBOMCTB HEMPEACIbHBIX U
apOMaTHYECKUX KapOOHOBBIX KHUCIIOT, JTUKAPOOHOBBIX KHUCIOT, THJIPOKCUKAPOOHOBBIX
KkuCIoT. [IpeacraButenu BhICIIUX KapOOHOBBIX KHUCJIOT: CTE€ApUHOBAs, MaIbMUTHHOBAS,
OJICUHOBAsl, JIUHOIE8As, TUHONEH08as KUCIOThl. CrocoObl MOMydeHHs] W MPUMEHEHHE
KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upsl. ['omomornueckuit psa, obmas Qopmyna, wuzoMepus u
HOMEHKJIaTypa. OU3NUECKHE U XUMUYECKUE CBOMCTBA: TUAPOJIA3 B KUCIIOW U IIEJIOYHOU
cpene.

Kuppl. Ctpoenue, ¢Gu3MUeckue M XMMHUUYECKHE CBOMCTBA >KHUPOB: THIPOJIU3
B KHUCJION U mIeaoyHoM cpene. OcOOEHHOCTH CBOWCTB JKMPOB, COAEPIKAIUX OCTaTKU
HETPEAEIbHBIX KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

Mpbia Kak comM BBICHIMX KapOOHOBBIX KHCIIOT, UX Moromiee aeiictsue. [lonamue
o cunmemuyeckux moowux cpeocmeax (CMC).

O6miast xapaktepuctuka yriaeBoaoB. Kiaccudukauus yrieBogoB (MOHO-, JIH-
U 1noiucaxapuibl). MoHocaxapuibl: TUIIOKO3a, (pYKTO3a, earakmosa, pubosa,
oezokcupuboza. duznyeckue CBOWCTBA W HaxoxJeHue B mpupoge. DortocunHTes.
Onmuueckas uzomepus. Koavuamo-yenuass maymomepus HaA npumepe MOoJeK)bl
2NoKo3vl, npoekyuu Xeyopca, o- u [-aHomepul 2nt0K03bl. XUMHYECKHE CBONCTBA
[VIFOKO3bl: PEaKIMd C Y4acTUEeM CHUPTOBBIX W aJbJETHIHOM TPYIMN, CIHUPTOBOE H
MOJIOUHOKHCII0€ OpokeHue. [IpumeHeHune riitoko3bl, €€ 3HaYeHUE B KU3HEIEATEITbHOCTH
opranusma. Jlucaxapuael: caxapo3a, ManbTo3a U Jakmo3a. BoccTaHaBIMBAIOIIME U
HEBOCCTaHaBIMBaroNMe aucaxapuasl. ['maponus nucaxapuaos. HaxoxaeHnue B npupone
u npumenenue. [lommcaxapuabl: Kpaxmani, TJIMKOreH M uHemnoso3a. CrpoeHue
MaKpOMOJIEKYJI KpaxMalia, TIIMKOreHa U LeJUT0NI03bl. PU3HYecKre CBOMCTBA Kpaxmaia 1
LEJUTI0NI03bl. XMMHYECKHE CBOMCTBAa Kpaxmalla: THIPOJIM3, KAYEeCTBEHHAs pPEeaKUus
C HMOIOM. XHMHYECKHE CBOWCTBA IEJUTIONO03bl: THAPOJIN3, IMOIy4eHHE 3(PUPOB
1esuTo03bl. [loHaTre 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBINA MIENK).

IKCIEePUMEHTAJbHbIC METObI H3YYEHHS BELIECTB M MX NpPeBpalleHuit

PacTBOprMOCTb pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOEICTBUE ATAHOJIA C HATPHUEM,
OKHMCJICHHE JTWJIOBOI'O CHUPTA B albJETHJ HAa PACKaJEHHOM MEIHOW IPOBOJIOKE,
OKHUCJICHHE STHJIOBOTO CHOUPTA JAUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), KAuE€CTBEHHBIE pEAKIMM Ha aibIeruabl (C THIPOKCHUAOM
muammuHcepedpa(l) u rugpokcumom menu(ll)), peakuust rimiepruHa ¢ THIPOKCHIOM
meau(Il), xumuyeckue CBOMCTBa pacTBOpa YKCYCHOW KHCIIOTBI, B3aMMOJIEHCTBUE
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pacTBopa TJIIOKO3bl ¢ ruapokcuaom Menu(ll), B3aumoneiicTBue Kpaxmalia ¢ HOJOM,
pElIeHre SKCIePUMEHTANBHBIX 3a7a4 1Mo TeMaMm «Crnuptel U GeHomnb», «KapOoHOBbIE
KUCIOTHI. CII0KHBIE 2PUPBI».

A3oTcoaep:kaiue OpraHuyecKue CoeJuHeHUus

AMUHBI — OpraHWYecKue TMpPOu3BOAHBIE amMmuaka. Kiaccudukanus aMHHOB:
amdaTHIeCKUe U apoMaTHYCCKHE, TIEPBUYHBIC, BTOPUYHBIC M TpeThuHble. CTpOCHHE
MOJIKYJ), oOmrast QopMmyna, W30MepHs, HOMEHKIarypa W (U3HUYECKHE CBOMCTBA.
XUMHUYECKOe CBOMCTBA anu(aTUUECKUX aMUHOB: OCHOBHbBIC CBOWMCTBA, aJKHJIUPOBAHMUE,
B3aHMMO/JICMCTBHE TIEPBUYHBIX aMUHOB C a30TUCTON KUCI0TOM. CoJii aJIKUJIaMMOHHUS.

AHUWIMH — TpEJCTaBUTENIb aMHUHOB apoMaTuueckoro psjga. CTpoeHUe aHUJIMHA.
B3anMHoe BiMsiHHME TPYIIT aTOMOB B MoJieKysie aHuwiInHA. OCOOCHHOCTH XMMHYECKUX
CBOMCTB aHWIMHA. KadecTBeHHBIE peaknuu Ha aHWIMH. CrmocoObl TONYYEeHHS U
npuMeHeHue anmidarndaeckux aMuHOB. [lomydenne anuimHaa 3 HUTPOOEH3071a.

AmuHokucnotel. Homenkmarypa u  uzomepuss. OTaeiabHble TPEACTABUTEIN
0-aMHHOKUCJIOT: TJIMIVH, AJTAHUH, (heHUIANAHUH, CEPUH, 2TIYMAMUHOBASL KUCIOMA, TU3UH,
yucmeun. Onmuydeckas uzomepus amunoxkuciom: D- u L-amunoxuciomsi. Ou3ndeckue
CBOMCTBA aMHWHOKUCIOT. XUMHUUYECKHE CBOMCTBA aMHUHOKHUCIOT KaK aMQOTEpHBIX
OpraHWYEeCKUX COCAVMHEHUM, peaklus TMOJUKOHACHCAllu, OOpa30BaHHUE MENTUIHOMN
CBs3U. bruonornyeckoe 3HaueHNEe aMUHOKUCIOT. CUHTE3 ¥ TUPOJIA3 TIENTUIOB.

benku kak npupoHbie moauMepsl. [lepBuuHas, BTopuyHas U TpeTUYHAs CTPYKTYypa
O0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: TUIPOJU3, JEHATypalusi, KaueCTBEHHbIC
peaKkiu Ha OCNKHU.

Iouamue 00 A30MCOOEPAHCAUUX 2emepoyuUKIUYEeCKUX COeOUHECHUSIX.
Hupumuournosvle u nypurnossvie ocHosanus. Hykneunogvie xuciomosi: cocmas, cmpoetue
U buonocUYecKast poo.

JKCNePUMEHTAIbHBbIE METOAbI M3Yy4Y€eHHS BelleCTB U UX NpeBpaleHni

PactBopenue OenkoB B BOje, JieHaTypalus OEIKOB NpU HAarpeBaHUU, IBETHHIE
peaxiuu Ha OEJKH, pelIeHne SKCIIEPUMEHTATBHBIX 33/1ad 10 TeMaM «A30TCoAepKaIue
OpraHUYeCcKUe COeIUHEHUs» U «Pacro3HaBaHue OPraHUuYECKUX COCTUHEHUIN.

BbIcOKOMO0JIEKYJISIPHBIE COETUHEHUS

OCHOBHBIE TOHSITUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETIEHb OJMMEPHU3AIINH, CPEIHSS MOJIEKYJIsIpHas Macca.
OCHOBHBIC METOJIBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCTUHECHUW — MOJMMEpPHU3alus U
NOJIMKOHJeH causd. [Ipedcmagnenue o cmepeopecyiapHoCmu U  HAOMOAEKYIAPHOU
cmpyKmype noIuMepos, 3d8UCUMOCHb CBOUCME NOJUMEPO8 OM UX MONEKVIAPHO20 U
HAOMOJIEKYIAPHO20 CMPOEHUSI.

[Tomumepubie  marepuansl.  [Imactmaccel  (MONMMATUIICH,  TOJTUIIPOIUJICH,
TTOJTMBUHIITXJIOPH/I, MTOJINCTUPOT, MOJIMMETHIIMETAaKPUJIAT, MOJINKApOOHATHI,
nonudTUIeHTepedTanar). Y unusanus u nepepadboTKa ImIacTHKa.

DnacToMephl: HATypaJlbHBIM KaydyyK, CHUHTETUYECKHE Kaydyyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U cunukoHvl. Pe3uHa.
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BonokHa: HaTypanbHble (XJIOMOK, IIEPCTh, WIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHE (KalpOH U JIaBCaH ).

Honumepvr cneyuanvHoco HasHaueHus (meghion, Keeuap, 31eKMpPONpo8oosuue
noaumepsl, buopasziazaemvie NOJUMEPHL).

JKCIEePUMEHTAJbHbIC METObI H3YYEHHS BELIECTB M MX NpeBpaleHuit

O3HakomileHHE ¢ 00pa3laMu MPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB, pelIeHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Pacro3HaBanue miactMace u
BOJIOKOH.

PacuérHble 3agaun

HaxoxaeHue MoseKyIsspHOM (GOpMYITBl OPraHUYECKOTO COSAMHEHUS 110 MAaCCOBBIM
JIOTISIM DJIEMEHTOB, BXOJAIIUX B €0 COCTaB, HaXOXKJIECHUE MOJEKYISIPHOH (hopmysbi
OpPraHu4ecKoro COeIMHEHUs Mo Macce (00BEMY) MPOAYKTOB CrOPAaHHUSI, MO KOJIHYECTBY
BemiecTBa (Macce, O00BEMY) TIPOAYKTOB PEAKIIMA W/WIM HWCXOJHBIX BEIIECTB,
YCTaHOBIIEHUE CTPYKTYpHOH (HOpPMYJIBI OpPraHWYECKOro BEIIECTBA HA OCHOBE €T0
XUMHUYECKAX CBOMCTB WJIM CIIOCOOOB TIOJYUCHHUS, ONPEICICHUE JOJIU BBIX0/Ia MPOIYKTa
PEaKIUU OT TEOPETUIECKU BO3MOXKHOTO.

MexnpeaMeTHbie CBA3H

Peannzanusa MeXNpeAMETHBIX CBSA3€H MPU H3YYEHUH OPraHUYECKOW XHMUU
B 10 Ky1acce oCyIecTBISIETCS YePe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUN, MPUHATHIX B OTIEIBHBIX MPEAMETax €CTECTBEHHO-HAYYHOI'O
UKJIA.

OO0mre ecTeCTBEHHO-HAy4YHbIE TOHSTHUS: SBIICHWE, HAy4YHBIM (DakT, TuUmoresa,
TEOpHWs, 3aKOH, aHaJlW3, CHUHTE3, KiaccuuKaius, HaOI0IeHUe, W3MEpPEHHE,
HKCHEPUMEHT, MOJIENb, MOJICJINPOBAHUE.

dusukKa: Marepusi, aToM, JIEKTPOH, POTOH, HEUTPOH, MOJIEKYJIa, SHEPTETUUECKU I
YpOBEHb, BEUIECTBO, TeJI0, OOBEM, arperarHoe COCTOSHHME BEIIeCTBa, (U3UUYECKUE
BEJIMYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPT U, MaCCa.

buonorusi:  knerka, opraHu3M, 93Kocuctema, Ouochepa, merabonM3M,
HACJIEJICTBEHHOCTh, ABTOTPO(HBIA M TeTepoTpOPHBIA THIl TUTAHUS, OpOKEHUE,
dboTocuHTE3, IbIXaHUE, OCJIKH, YTIICBObI, )KUPHI, HYKJIIEHHOBBIC KUCTIOTHI, ()EPMEHTHI.

["eorpadusi: mose3HpIe NCKOMTAEMBIE, TOTUTHRO.

TexHoNOrus: MUILEBbIE MPOAYKTHI, OCHOBHI PAlIMOHAJIBHOTO MUTAHUSI, MOIOIINE
CpeJlICTBa, MaTepuasbl U3 UCKYCCTBEHHBIX U CHHTETUUYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0OCHOBbI XUMMH

Atom. CocTaB aTOMHBIX sifiep. XUMUUYECKUM asieMeHT. M3otonbl. Kopnyckyaapuo-
B0IHOBOU Oyanu3m, O0B80UCMBeHHAs npupoda d1ekmpoHa. CTPOEHHUE SIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIC YUCIIA. DHEPTETUUECKUE YPOBHU U TIOypOBHU. ATOMHBIC
opoutamu. Kiaccudukanus XuUMHYECKUX dJIeMeHTOB (S-, p-, d-, f-amements).
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Pacnpenenenue 3J€KTPOHOB MO aTOMHBIM OpPOUTANISIM, NPUHYUN MUHUMYMA dHepul,
npunyun Illaynu, npasuno Xynoa. DJIEKTPOHHbIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB
MEPBOr0—4€TBEPTOrO MEPHOJIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, JIEKTPOHHBIE
KoH(pUTrypanuu WOHOB. [lonamue 006 SHepeuu UOHU3AYUU, IHEPSUU CPOOCMEA
K 971eKmpoHy. INEKTPOOTPUIIATETbHOCTb.

[lepuognueckuin 3akoH W llepuonuyeckas cucremMa XUMHYECKUX DIIEMEHTOB
.. Menneneea. CBsi3b NEPUOAUYECKOTO 3aKOHa W llepuognueckor CHUCTEMBI
XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOpPUEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XUMHUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMW MPOCTHIX U CIOKHBIX
BEIIECTB MO TIpynnaMm ¢ NOepuoAaM. 3HAUYCHUE TEPUOAUYECKOTO  3aKOHA
J.1. Menneneena.

XUMHUYECKasT CBSA3b. BHIbl XUMHYECKOM CBA3U: KOBAJICHTHAs, MWOHHAs,
MeTajuimdeckas. MeXaHu3Mbl  OOpa3oBaHUS  KOBAJIGHTHOM  CBSI3U:  OOMEHHBIN
U JIOHOPHO-aKIENTOPHbIA. DHEprus W IMHA CBA3U. [lonsipHOCTH, HAMpPaBIEHHOCTH
M HACBIIAEMOCTh KOBAJIGHTHOW CBsA3U. KparHbeie cBs3u. BopoponHas CBs3b.
MexXMOneKyIsIpHbIE B3AUMOICCTBHSL.

BaneHTHOCT W BaJ€HTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuouzayusi amomHbix
opbumazreti. CBS3b JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX TEOMETPHUUECKUM CTPOCHUEM
(Ha mpUMeEpe COeTMHEHUH AJIEMEHTOB BTOPOTO MEPHOJIA).

[IpencraBneHne O KOMIUIEKCHBIX coeAuHEeHUsAX. (COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKcooOpa3oBarenb, JUraiipl. Koopounayuonnoe uyucno. Homenknamypa
KOMNAEKCHbIX ~ COeOuHeHull. 3HAYCHHE KOMIUIEKCHbIX coenuHeHuid. [loHsitue
0 KOOPAWHAIIMOHHOW XHUMHH.

BemectBa ~ MOJIEKYJSIpHOIO M HEMOJIEKYJSIDHOTO  CTPOCHUA.  THIIbI
KPUCTAUIMYECKUX PEHIETOK (CTPYKTYP) U CBOWMCTBA BEILIECTB.

[lonarue o naucnepcHbIX cucteMmax. HcTuHHBIE pacTBOpBl. [Ipedcmaenenue
0 Koouousix pacmeopax. CrnocoObl BEIPaKEHUSI KOHLIEHTPAIIMU PACTBOPOB: MaccoBas
JI0JI1 BELIECTBA B pacTBOPE, MOJISIpHAsA KOHUEHTpauus. HacplllleHHbIE 1 HEHACBIILICHHBIE
pacTBOpPBI, paCTBOPUMOCTh. Kpucrannoruaparsl.

Knaccudukamus u HOMEHKIATypa HEOPTaHWYECKHX BEIIeCTB. |pUBHATBHBIC
HAa3BaHUS OTJECIbHBIX MIPEICTABUTEIIEN HEOPTAHUUECKUX BEIIECTB.

Krnaccudukarus XuMu4ecKuX peakifii B HEOPraHMUeCKON U OPraHUuYECKON XUMHUH.
3aKOH COXpPaHEHUsS MACChl BEHIECCTB; 3aKOH COXPAHCHUS W NPEBpAIICHUS SHEPrUU
Opyl  XUMUYECKHX  peakiusix. TeroBbie 3(G(EKTh  XUMUYECKUX  PEaKIIHil.
TepmMoxuMUYeCKUEe ypaBHEHUS.

CKOpoCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
['omorenHsle 1 rereporeHHble peakunu. Karanus u katanu3aTropsl.

OGpatumble U HeoOpaTUMbIE peaKkIMu. XUMHUECKOe paBHOBecue. Kowcmanma
xXumuueckoeo pasHogecus. DaAKTOPHI, BIHUSIONIME HA TIOJOXKEHUE XHUMHUYECKOIrO
paBHOBECHS: TEMIIEPATypa, MAABJICHUE M KOHIIEHTPALMM BEIIECTB, YYaCTBYIOUIUX
B peakuuu. [Ipunuun Jle Ilarense.

14



denepanbHas pabouas nporpamma | Xumus. 10-11 knaccel (yrimy0JEéHHBIA YPOBEHb)

OnexTponuTudeckas aucconuanus. CuibHble U cladble JIeKTPOIUThl. CTeneHb
nucconpanuu. Honnoe npouszeedenue 600vl. Cpena BOAHBIX PACTBOPOB: KHCIOTHAS,
HeWTpasibHasA, menouHas. Bogopoaueiii nokasarens (pH) pactBopa. I'maponus coleid.
Peakiinu moHHOrO OOMEHA.

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakiiu. CTeneHb oOKuciaeHusi. OKUCIUTENb U
BOCCTAHOBUTEJb. [[pOIiecChl OKMCICHUS U BOCCTAHOBIICHUS. BakHENIIINE OKUCIIUTENN U
BOCCTAHOBUTEJIM. METO/T AJIEKTPOHHOTO OajiaHca. DJIEKTPOJIU3 PaCTBOPOB U PaCILJIABOB
BEIIIECTB.

JKCIEepUMEHTAJbHbIC METObI H3YYEHHS BELECTB M MX NpeBpalieHuii

Pa3znoxkenne mnepokcuaa BOAOpoJa B INPUCYTCTBUM Karaluu3aTopa, MOJEIH
KPUCTAJUIMYECKUX PEIIETOK, MPOBEIACHHE pPEaKIUil HOHHOTO OOMEHa, OmpeaeNcHHe
cpeabl paCTBOPOB C IOMOIIBIO MHAUKATOPOB, U3YYEHHUE BIHUSHUS PA3IUUHBIX (PAKTOPOB
Ha CKOPOCTb XMMHUYECKON PEeaKLUU U MOJOKEHNE XUMUYECKOIO PAaBHOBECHSI.

Heoprannueckass xumust

[Tonoxxenne HemetamioB B llepuoguyueckoll CHCTEME XMMHUUYECKHX DIJIEMEHTOB
.. MenneneeBa U OCOOCHHOCTH CTPOCHHUS HX aTOMOB. DU3WYECKHE CBOICTBa
HEMETa/IOB. AJUTIOTPONUs HEMETaUIOB (Ha MpUMepe KUCIopoja, cepwl, (ocdhopa u
yIJIepoia).

Bonopon. Ilonyuenue, ¢Qusuyeckue # XHMHYECKHE CBOMCTBA:  pEaKIUH
C METaUlaMUd M HEMETAJUIaMH, BOCCTAHOBHUTEJbHBIE CBOMCTBA. ['mapunbl. TonausHvie
971eMEeHMbL.

lanorensl. Haxoxaenue B mpupojsie, CHOCOObI TONydeHHs, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA. [ ajloreHoBOmOpOabl. BaxHenmue KHCIOPOACOACpKAIIUE
COCIMHEHUSI TaJIOreHOB. JlaGopaTopHble M MPOMBIIUICHHBIE CIOCOOBI TOJYYEHUS
rajioreHoB. [ [puMeHeHne TaIoreHOB U UX COEUHECHU M.

Kucnopon, o3on. JlabopatopHble ¥ MPOMBIIUICHHBIE CIOCOOBI TOTYYCHHUS
kucinopona. duznueckue 1 XMMUYECKUE CBOMCTBA M MPUMEHEHUE KUCJIOPOJA U O30HA.
Oxcuibl M IEPOKCUIBI.

Cepa. Haxoxnenne B mpupoe, crocoObl moydeHus, GU3nIecKne U XUMHIECKHe
coiictBa. CepoBonopoa, cyiabdunsl. Oxcun cepoi(IV), okcuna cepri(VI). Cepuucras u
CepHasl KMCIIOTBI U UX cOIM. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpuMeHeHue cepbl
Y €€ COCIMHEHHU.

A3zot. HaxoxeHue B pupojie, crocoObl MoaydeHus, PU3ndeckue u XUuMHIeCKHe
CBOMCTBA. AMMHUAK, HUTpUIbl. OKCHIBI a30Ta. A30TUCTasA U a30THAs KUCIIOTHI U KX COJIH.
OcoOeHHOCTH CBOWCTB a30THOM KHUCJIOTHL. [IpuMeHeHue a3oTa M €ro COEIUHEHHM.
A3OTHBIE yI00pEHUSI.

®dochop. Haxoxnenue B mnpupojae, CHOCOObI MOAy4YeHHs, (PuU3NUECcKue
u xummudeckue cpoiictBa. ®ochunst u hochun. Oxcunpl pocdopa, hochopnas kuciaora
nu e€ comu. Memagocgopnas u nupogocghopnas xucromol, Gochopucmas
u @ocpopnosamucmasn kuciomol. Ilpumenenne ¢ochopa U €ro COeIUHEHUH.
dochopubie ynoopeHus.
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VYriepon, HaxoxkaeHue B mpupojae. AimoTpornHbie Monudukanuu. dOusndeckue u
XUMHUUYECKHUE CBOMCTBA TMPOCTHIX BEHIECTB, OOpa3oBaHHBIX yriaepoaoM. Okcuna
yraepoaa(ll), okeun yraepona(IV), yronapHas kuciora u €€ conu. AKTUBUPOBAaHHBIN
yroyib, aocopoyus. Dynnepenvl, epageH, yeiepooHvie HaHompyoOku. llpumeneHue
MPOCTHIX BEIECTB, 00PA30BAHHBIX YIIIEPOJIOM, U €TI0 COCTUHEHUM.

Kpemunii. Haxoxaenue B mpupone, CrnocoObl TMONydeHus, (Qundeckue
u xumuyeckue cpoictBa. Oxcun kpemHusa(IV), kpemHHeBass KHUCIOTa, CUJIUKATHI.
[IpruMmeHeHne KpeMHuUs U ero coeAuHeHni. CTEKI0, ero MoJy4YeHUe, BUIbl CTEKJIA.

[Tonoxenue wmeraisioB B Ileprnoanyeckod CHUCTEME XUMHYECKHUX DJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUSI ANEKTPOHHBIX 000JI0UEK aTOMOB METaJIOB. PacnpocmpaneHnue
XUMUYECKUX DNIeMEeHmMOo8-Memaniiod 6 3emuol kope. OOmue (Qu3nyecKkue CBONCTBA
MeTtauioB. [IpumeHeHne MeTaioB B ObITY 1 TexHUKE. CIUTaBbhl METAIIOB.

DNEeKTPOXUMHUYECKUIN Psii HApsDKeHU MeTautoB. OOmme CrocoObl MOTydeHHUS
METAJUIOB: THAPOMETALUTYPIrUsl, MUPOMETAILIYpPrus, 3JeKTpoMmeramunyprus. I[lonstue
0 Koppo3uu MeTajioB. CriocoObl 3alIUTHl OT KOPPO3UH.

O6mrast  xapaktepuctuka wmetaioB [A-rpynmel  Ilepuoandeckoil  cucteMbl
XUMHUYECKUX 3JeMeHToB. Harpuil m kanuii: monydeHue, Quanyeckue M XUMUYECKHE
CBOMCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mass xapakrepuctuka MertamwioB [IA-rpynnel  Ilepuoandeckoil  cucTeMbl
XUMHUUYECKUX DJIEMEHTOB. Maruuil U KaJIbIIi: Moiay4dyeHue, PU3ndeckue u XuMHUECKUe
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEMIECTB M HMX COeIuHEHHUM. JKECTKOCTh BOIBI U
CHOCOOBI €€ yCTpaHEHUS.

AIOMUHMI: TIOMydYeHHe, (U3MYECKHEe M XUMHUYECKHE CBOWCTBA, IPUMEHEHUE
MIPOCTOTO BENIECTBA M €T0 COCNMHEHHI. AMGOTEpHBIE CBOWCTBA OKCHJIA U THIPOKCHIA
ATIOMUHMS, TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miast ~ xapakTepucTuka  MeTaiioB  noOouyHbix — noarpynn  (B-rpymnm)
[lepuoanueckoi CUCTEMbI XUMHYECKUX JIIEMEHTOB.

du3nyeckue U XUMHYECKHE CBOMCTBA XpoMmMa W ero coeauHeHuil. Okcuasl U
ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JIUXpOMATHI,
MX OKHCJIMTENbHBIE CBOMCTBA. [lonydeHne nu npuMeHeHue Xxpoma.

Pu3N4eCKre U XMMUYECKHE CBOMCTBA MapraHlla U €ro coequHeHni. Baxxneunmme
coenunenuss  mapranna(ll), wmapranuna(lV), wmapranuna(Vl) wu  wmapranma(VID).
[lepmaHraHat Kanus, €ro OKUCIUTEIbHBIE CBOMCTBA.

Ou3nvecKue U XUMUYECKHE CBOMCTBA JKelie3a M €ro coeauHeHuil. OKCHIBI,
ruapokcuapl U conu ckenesa(ll) u sxenmesza(Ill). Tlomydenue u mpUMEHEHHE jKele3a
Y €r0 CIUIABOB.

Ou3nvecKkne W XHUMHUYECKHME CBOMCTBA Meau U €€ coenuHeHuu. llomydenue
Y IPUMEHEHUE MEU U €€ COCIMHEHU.

Hunk: nonyyeHue, Gu3nyecKre U XMMUYECKUE CBOMCTBA. AM(OTEpHbIE CBOKWCTBA
OKCHJIAa ¥ TUJIPOKCHUAA LIMHKA, TUIPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHne nuHKa u ero
COCIUHEHUM.
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JKCIepUMeHTAIbHbIE METObI H3yYeHHs BeleCTB U UX MpeBpaneHui

N3yuenne o00pa3noB HeEMETAIIOB, TopeHue cepwl, (ocdopa, xeneza, MarHus
B KHCIIOPOJIE, U3yUeHHUE KOJUTEKIINU «MeTasulbl ¥ CIUIaBbl», B3aUMOACHCTBHUE IIETOYHBIX
U IIEJTOYHO3EMENbHBIX  METauIOB C  BOJOM  (BO3MOXXHO  HMCIOJB30BaHHE
BUJIEOMATEPHUAJIOB), B3aMMOJICHCTBHE IIMHKA U KeJie3a C paCTBOPAMU KUCIIOT U MIEI0YEH,
KaueCTBEHHBIC PEaKIIMM Ha HEOPraHMYECKHE aHWOHBI, KaTHUOH BOJOPOJA M KAaTHOHBI
METaJJIOB, B3aUMOJICHCTBHE THIPOKCUAOB aTIOMUHMS U ITUHKA C PAaCTBOPAMH KHUCIIOT U
HIeNI0Yel, peleHne dKCIepUMEHTAIBHBIX 3a1ad 1o TeMaM «l amorensr», «Cepa u eé
coeuHEHUs», «A30T U Gochop U UX COCTUHECHHs», «MeTaluIbl TIaBHBIX MOATPYIII,
«MeTasutbl TOOOYHBIX TOATPYIII.

XuMHus M KU3Hb

Ponp xumuu B oOeclieyeHUM YCTOMYMBOTO pa3BUTHUsl 4yelioBeuecTBa. [loHsThe
O HAy4yHbIX METO/AaX TMO3HAHUS W METONOJIOTMH HAay4dHOro uccienoBaHus. Hayunbie
NPUHIIUIB OPraHU3alMd XMMHYECKOro MPOU3BOACTBA. [IpoMbIlIIEHHBIE CIOCOOBI
MOJIYUCHHSI BaXHEHIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHUAaKa, CEPHOMU
KHCIIOTBI, MeTaHona). [IpoMBIIIIeHHbIE CITOCOOBI TMOJMYYEHUS METAUIOB W CIUIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKpYXKawolleh cpeabl U ero mnocieactBus. [Ilpobaema
nepepabomku omxo008 u NoOOUHbIX Npodykmos. Poab XumMuUU B 0OOECHEYEHUU
AHEPreTUYECKON 0€30MaCHOCTU. [IpuHyunvl «3e1EHOU XUMUUy.

XuMHs ¥ 310pOBbe uenoBeka. JlekapcrBeHHble cpeacTsa. [lpaBua ucnons3 oBaHus
JIEKApCTBEHHBIX MpenapaToB. Poab XuMuu B pa3BUTUH MEIULIUHBI.

XYMHS TIMIIM: OCHOBHBIE KOMIIOHEHTHI, TMHUIEBble 1g00aBku. Ponb xumuu
B 00€eCrieueHnH MUIIEeBON 0€30I1aCHOCTH.

Kocmernueckne wu mapdromepHbie cpenctBa. beitoBas xumus. [IpaBuna
0€30MacHOT0 UCTIOIL30BaHUS MPENapaToB OBITOBOM XUMHUH B TTOBCETHEBHOM JKU3HHU.

XUMUS B CTPOUTEIBCTBE: BAXKHEHIITNE CTPOUTEIIbHBIE MaTepUaibl (1IIeMEHT, OCTOH).

XuMHS B CEJIbCKOM X03siiicTBe. OpraHndeckue U MUHEpaJIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuajbl, KpacKu, CTEKJO, KepaMmuKa.
Mamepuanwvi 05 snekmponuxu. Hanomexnonoeuu.

PacuérHble 3agaun

Pacuérel: macchl BemiecTBa WiIM 00bEMAa ra3oB IO HM3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOIO M3 YYACTBYIOIIMX B PEAKIMM BEIIECTB, MAcCChl
(00BEMa, KoIMYecTBa BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIU OJHO U3 BEIIECTB UMEET
npuMecu, Macchl  (00BEMa,  KOJIMYECTBA  BEUIECTBA) MPOAYKTa  pPEaKIUU,
€CIM OJIHO W3 BEIIECTB JAaHO B BHUJIE PACTBOpA C ONPEACIEHHOW MacCOBOM HOJICH
pPacTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTpAIlMy BEIIECTBa
B PacTBOpE, AOJMU BBIXO/1a MPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOIO.

MexknpeaMeTHbIe CBA3H
Peanuzanust MeXOpeIMETHBIX CBSI3ed MpU M3Y4YEHUHM OOIIEH M HEOpraHM4ecKOu
xumuu B 11 Kjacce OCyIIECTBIISIETCS Yepe3 MCMOIb30BaHUE KaK OOIIKMX €CTECTBEHHO-
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HAYYHBIX TMOHATHMA, TaK W TOHSTHH, MPUHATHIX B OTJACIBHBIX MPEIMETaX €CTECTBEHHO-
HAYYHOTO ITUKJIIA.

OO0mue ecTeCTBeHHO-HAy4YHbIE TIOHATHUS: SBJICHHE, HAy4dHBIA (DaKT, TUIOTE3a,
TEOpHs, 3aKOH, aHajIu3, CHHTE3, KiacCHUUKaIUs, TNEPUOIUIHOCTh, HAOJIOJICHHE,
HU3MEPEHHUE, IKCIICPUMEHT, MOJICNb, MOJICIIMPOBAHHE.

dusuka: MaTepusi, MUKPOMHUP, MaKpOMHUP, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
W30TOIBI, PaJIMOAKTUBHOCTh, MOJICKYJIA, YHEPreTUYECKUA YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOC COCTOSIHHME BEIIECTBA, HACATbHBIN Ta3, (U3MYECKUE BEITUIUHBI,
CIMHUITBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorusi: knerka, opraHus3M, 3KocucTeMa, Ouocdepa, MeTabOIM3M, MaKpO-
U MHUKPODJIEMEHTHI, OCNKH, >KUPBI, YIJIEBOJbI, HYKJICWHOBBIE KHCIOTHI, (HEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MTOTOK SHEPTHH B DKOCHCTEMAX.

['eorpadmsi: mMuHEpanmbl, TOPHBIE MOPOJBI, TOJE3HBIC WCKOMAEMbIe, TOILIUBO,
PECYPCHI.

TexHomOrus: XUMHUYECKas TPOMBIINIJICHHOCTh, METAJLIyprusi, CTPOUTEIbHBIC
MaTepHallbl, CEIbCKOXO3SIMCTBEHHOES ITPOM3BOJACTBO, TIHINECBAs IMPOMBIIIJICHHOCTD,
dapmarieBTHUYCCKass IPOMBIILICHHOCTh, IPOW3BOJACTBO KOCMETHUYCCKHMX IIperapaToB,
MIPOU3BOJICTBO KOHCTPYKITMOHHBIX MAaTEpUAJIOB, JJEKTPOHHAS IPOMBIILICHHOCTD,
HAHOTEXHOJIOTHH.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBercTBMM C CHMCTEMHO-IESATEIBHOCTHBIM MOAXOJOM B  CTPYKTYpeE
JUYHOCTHBIX PE3yIhTaTOB OCBOSHHUS MpEIMETa «XUMHUs Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHUs BBIJICJICHBI CJICIYIOIIUE COCTABJISIOIINE: OCO3HAHHWE OOYJaIOIIUMUCS
POCCUMCKOM  TPOXKIAHCKOW  HMJICHTHYHOCTH; TOTOBHOCTH K  CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH W CaMOOMPENENICHNI0; HaJuyue MOTHUBAllMM K OOYYEHUIO;
TOTOBHOCTb U CITIOCOOHOCTH 00 y4arOIIUXCsl PYKOBOACTBOBATHCS IPUHATHIMU B OOIIIECTBE
NMpaBWIaMd W HOPMaMHU IIOBEICHUSA; HaJIM4YME IPABOCO3HAHMS, HKOJOTMYECKOM
KyJbTYpPBI; CIIOCOOHOCTh CTABUTH €I U CTPOUTH KU3HCHHBIE TUTAHBI.

JInuyHOCTHBIE ~ PE3YyJbTATBl  OCBOCHUSA  IpeaMera  «XHMUS»  OTPAKAKOT
chOpMUPOBAHHOCTh ~ OMBITA IMO3HABATCTLHOM W  TMPAKTUYCCKOM  JEATEIHHOCTH
OO0 yJarOIIMXCS B MPOIIECCE peaTn3aiui 00pa30BaTeIbHON ACATEIHHOCTH.

JIMYHOCTHBIE  PE3YyJbTaThl  OCBOCHHUSA  IpeaMeTa  «XHUMHUS»  OTPAKAIOT
chOpMUPOBAHHOCTh  ONBITAa IO3HABAaTECILHOM W  IPAKTHYECKOM  JICSITCIBHOCTH
00y4JaroluXCs B MPOLIECCE pean3allii 00pa30BaTeIbHON JIEITEIbHOCTH, B TOM YHCIIC B
YacTH:

1) rpaskaaHCcKOro BOCIIUTAHMS .

OCO3HaHUSI OOYYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH,
YBa)KCHHS K 3aKOHY U TIPABOMOPSIKY;

IPEICTABICHUS O COIMAIBHBIX HOPMaX M IPaBUJIaX MEKIMYHOCTHBIX OTHOIICHUM
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYCCKOM IEATCIILHOCTH INPH CO3JAHHH Y4COHBIX
IIPOCKTOB, PCIICHUU YYCOHBIX W IO3HABATEJIBHBIX 3aJ]a4, BBIMOJHCHHUM XUMHYECKHX
9KCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IMIPHHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY U apr'yMEHThI
JPYTHX MPU aHAJTM3€ Pa3IMYHBIX BUIOB Y4eOHOMU JACSITEILHOCTH;

2) IATPUOTUYECKOT 0 BOCIIUTAHUS :

[IECHHOCTHOI'O  OTHOLIEHHWS K WCTOPUYECKOMY M  HAyYHOMY  HaCIEOUIO
OTE€YECTBEHHON XUMUU;

YBOKEHUS K TMIPOLIECCY TBOPYECTBA B O0JIACTH TEOPUUM U IPAKTHUUYECKOTO
IIPUIIOKEHUSI XUMUH, OCO3HAHUSA TOTO, YTO JAHHBIC HAYKU €CTh pe3yJIbTaT JIUTEIbHBIX
HAOJIOICHHUM, KpPOMOTIMBBIX HKCIEPUMEHTAIBHBIX IOMCKOB, IOCTOSIHHOTO Tpyaa
YUEHBIX U IIPAKTUKOB;

VHTEpECa U I03HABATEIbHBIX MOTHUBOB B IOJIYYEHMHM W IIOCICAYIOLLIEM aHaIu3e
uH(pOpMAaIH O IEPEOBBIX TOCTUKEHUSIX COBPEMEHHOM OTeUeCTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMSA:
HPaBCTBEHHOT'O CO3HAHMSI, dTUYECKOTO MOBEICHUS;
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CIIOCOOHOCTH OIIEHUBAaTh CUTYyallMH, CBSI3aHHBIE C XUMHYECKUMH SIBJICHUSMH,
Y IPUHUMATh OCO3HAHHBIE PELICHUS], OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
Y LICHHOCTUY,

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE U MOCTYIIKM CBOMX TOBAPUIIEH C MTO3UIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YUETOM OCO3HAHMS IOCIIEICTBUN MTOCTYIKOB;

4) popMupOBaHHS KYJIbTYPbI 310POBbSI:

NOHKMMAaHUS LIEHHOCTEN 3/10pOBOr0 M 6€3011acHOro 00pasa KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY M TICHXHYECKOMY
37I0POBBIO;

coOmoieHuss TpaBwil  0€30MacHOro oOpallleHHss C BeleCTBaMU B OBITY,
IIOBCETHEBHOM JKNU3HHU, B TPYLOBOM JIEATEIBHOCTH;

MOHMMAHUS IEHHOCTH MPaBUJ UHAMBUAYAJILHOTO M KOJJIEKTUBHOTO 0€30MacHOr0
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOJIEH;

OCO3HAHUSl TOCJIEICTBUM M HENPUATUS BPEOHBIX MPUBBIUEK (YNOTpeOsICHUs
QJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

5) TpyaoBOro BoCIUTAHMS

KOMMYHUKATHBHOW KOMITETEHTHOCTH B YI€OHO-UCCIIEI0BATEIILCKOU JEATENHHOCTH,
OOIIIECTBEHHO TMOJIE3HOM, TBOPUECKON U IPYTUX BUAAX JEATEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4acTHE B PEIICHUHM TMPAKTUYECKHUX 3a7ad COIMATLHOMN
HAIPABJICHHOCTH (B paMKaX CBOETO Kjacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YYCHHIO MPOQECCHl pa3IMuYHOTO POJia, B TOM YHUCTE
Ha OCHOBE TIPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMHH,

YBOXCHHS K TPYIY, JIOIAM TPy/a U pe3yJbTaTaM TPYAOBOU NEITEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUIYAIbHOW TPACKTOPUM OOpa30OBaHMUSI,
Oynyimiet mpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHUH, HHTEPECOB M IMOTPEOHOCTEH
oO111ecTBa;

6) IKOJIOrHY€eCKOro BOCIUTAHMS:

AKOJIOTUYECKH ILIEJIECOOOPA3HOr0 OTHOIIEHMsT K NPUPOAE KaK HCTOYHUKY
CYLIECTBOBAHHUs JKU3HU Ha 3eMIIE;

MMOHUMaHUS TJIOOAIBHOIO XapakTepa 3KOJOTMYECKHX MpoO0JeM, BIUSHHUS
HDKOHOMMYECKHUX IIPOLIECCOB HA COCTOSAHUE IIPUPOJHON U COLIMAIIbHOMN CPENbL;

OCO3HaHUSI HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTMKEHUM XUMUU JJIS PELICHUS
BOIIPOCOB PAaLIMOHAILHOIO IIPUPOAOIIOIb30BAHNS;

AKTUBHOI'O HEINpUATHUS ACHCTBUM, NPUHOCALIMX BPEd OKPYXKAIOIIEH IPUPOAHOU
cpeae, yYMEHHUs MPOrHO3UPOBATHh HEOIATONPUATHBIE 3SKOJOIMYECKHE TMOCIEICTBUS
MIPEATIPUHUMAEMBIX JEUCTBUM U IPENOTBpALIATh UX;

HaJIU4UsA PA3ZBUTOIO HKOJOTMYECKOTO MBILUIEHUs, JKOJOTMYECKOM KYJIBTYpBI,
OIBITA JEATEIBHOCTH JKOJIOTMYECKOW HAIPAaBICHHOCTH, YMEHHs PYKOBOICTBOBATHCS
MMHU B MO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMATILHOM MpaKTUKE, CIOCOOHOCTU U
YMEHHUS aKTUBHO MPOTUBOCTOATH UIECOJIOTUU XeMO(poOuu;
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7) HeHHOCTH HAYYHOI 0 MO3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH U
OOIIECTBEHHOW MPAKTUKHU;

NOHUMaHUs crenuUKA XUMHUHM KaK HayKd, OCO3HaHUs €€ poiiu B (hOpMHUPOBAHUU
pallMOHAILHOTO HAyYHOTO  MBIIIICHHS, CO3JaHUHM IIEJIOCTHOTO  TPEACTaBIICHUS
00 OKpyXarolleM MUpPE KaKk O €IMHCTBE MPHUPOJIbI U YEIOBEKa, B MO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEH U PelICHUH MPOoOJIeM COXPaHEHUS MMPUPOTHOTO PaBHOBECHS,

yOeXIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUU AJIs1 COBPEMEHHOM [IUBUJIM3AINH: B €€
TYMaHUCTUYECKOW HAMpPaBICHHOCTH W BaXHOW pOJIM B CO3MaHMM HOBOW 0a3bl
MaTepHaAIbHON KYJIbTYpPbI, B PEIICHUH TJIO0ATBHBIX MPOOJIEM YCTOMYHBOTO Pa3BUTHS
YeJI0BEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIIEBOM U KOJIOTMYECKON 0€30MacHOCTH,
B Pa3BUTHH MEIULIMHBI, 0OECMEUEHUH YCIOBHI YCHEIIHOTO TPYyAa U SKOJIOTMYECKU
KOM(OPTHOM KU3HU KAXKIOT0 4jieHa O0IIECTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTU: MOHUMAaHHs CYIIHOCTH METOJOB MO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BATh IMOJy4aeMble
3HAHMS JJIsl aHalIM3a U OOBSCHEHHUS SIBJICHUM OKPYKAIOIIErOo MUpa M MPOUCXOISIINX
B HEM M3MEHEHUH, YMEHHs JeJaTb OOOCHOBAHHBIC 3aKJIIOYCHHS HAa OCHOBE HAyYHBIX
(akTOB U UMEIOIIUXCS TAHHBIX C LIEIbI0 NOTYyYEHHS TOCTOBEPHBIX BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMHYECKHE 3HAHUS I PEIICHHS
po0JieM B peaibHbIX KU3HEHHBIX CUTYAIUSX;

MHTepeca K TO3HAHUI0, NCCIIE0BATEIILCKOM 1eATeIbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHUIO,
K aKTUBHOMY IOJYYCHHIO HOBBIX 3HAHUUM MO XUMHUHU B COOTBETCTBUU C KH3HECHHBIMU
MOTPEOHOCTSMM;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iudHbIX cdepax mnpodeccuoHaIbHOMI
JeSITeIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeramnpenMeTHbple Pe3yJbTaThl OCBOCHUS MPOTPaMMBI 110 XHUMHUU Ha YPOBHE
CpeaHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIEC TUTS dbopmupoBaHus MHPOBO33PEHUS o0OyJaromuxcs
MEKIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHAYYHBIE TOHSATHS, OTpaKAIOIINe
I[EJIOCTHOCTh HAYYHOU KapTUHBI MUpPA U CICIU(PUKY METOIOB TIO3HAHUS, HCTIOIh3YEMBbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, dHEPrus, sIBICHUE, MPOIECC, CUCTEMA,
HAy4YHBIA (PaKT, MPHUHIINI, THUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIICAOBAHNUE,
HaOJII0/IEHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYyTHUe);

YHUBEpCAJIbHBIE Yy4eOHBIE JeHCTBUSA (MMO3HABATEIbHBIC, KOMMYHHKATUBHEIE,
perynaTuBHbIC), obecrneunBatonue GopmupoBanre (yHKIIMOHAIBHOW TPAMOTHOCTH U
COIMABHON KOMIETEHIINN 00yYarOINXCS;

CIIOCOOHOCTh 00YYAIONIUXCSl HCIOJIh30BaTh OCBOCHHBIC MEXIUCITUTIIMHAPHEIE,
MHUPOBO33PEHYECKIE 3HAHUS U YHUBEPCAIbHBIC yueOHBIE NEHCTBUS B MO3HABATEIHHON
Y COLIMAIIbHOM MPAKTHUKE.
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MeTtanpeaMeTHbIE pe3yIbTaThl OTPAKAIOT OBJIAICHUE YHUBEPCATbHBIMHU Y4eOHBIMU
II03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PErYIATUBHBIMU JEHCTBUIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
ba3oBble Jiornueckue aeiicTBUsA:

CaMOCTOSITEIILHO (POPMYJIMPOBATh M aKTyaJU3UPOBaTh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

OMNPEACIISTh LENH ACATEIbHOCTH, 3aaBasi TapaMeTPhbl U KPUTEPUU UX JTOCTUKECHUS,
COOTHOCHUTB PE3YJIbTATHI AEATEIBHOCTU C MIOCTABICHHBIMHU LIESIMU;

HCIOJIb30BaTh MPU OCBOCHWUH 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS: BbIJICIISTh
XapakTEpHbIC TMPU3HAKU TOHATUM M YCTAaHABJIMBATh WX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TTOHATHUS IS OOBSICHEHUS OT/ICTBHBIX (DAKTOB W SIBJICHHI;

BBIOMpPATh OCHOBAHUS U KPUTEPHUH ISl KIACCH(PUKAIMK BEIIECTB U XUMHYECKUX
peaxkLuu;

YCTaHABJIMBATh MPUYNHHO-CJIEJCTBEHHBIC CBSA3U MEXAY N3YUAEMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHIYKTUBHbBIC, NENYKTUBHBIC, 10 aHAJIOTHUH),
BBIABJISITH 3aKOHOMEPHOCTHM U MPOTHBOPEUMSI B PACCMATPUBAEMBIX SABJICHUSX,
(GhopMyIIUpPOBATh BHIBOABI U 3aKJIIOUCHUS;

MPUMEHATh B TNPOLIECCE IMO3HAHUS HCIOJIb3YEMbIE B XUMHUHM CHMBOJIMYECKHUE
(3HaKOBBIC) MOJIEIIH, ITPEOOPA3OBBIBATh MOJICIBHBIC IIPEICTABICHUS — XUMUYECKUM 3HAK
(cuMBOJI) dJeMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XHUMHUYECKOM peakiuu —
MIPU pelIeHUN y4eOHBIX TO3HABATEIbHBIX U MPAKTUYECKUX 3a]1a4, MPUMEHSTh Ha3BaHHbIC
MO/JICJIbHBIE TMPEACTABJICHUS IS BBIABICHUSA XapaKTEPHBIX IMPU3HAKOB H3YYAEMBbIX
BEILIECTB U XUMUYECKUX PEAKIUM.

Ba3zoBrble ucciienoBarejbLcKue 1eHCTBUA:

BJIAJIETh OCHOBAaMHU METO 0B HAYYHOI'O ITO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINN;

dopmMynupoBaTh LENM W 337aud HCCIEIOBAHMS, HCIOJIB30BaTh IOCTABICHHbBIE
Y CaMOCTOSITENLHO CPOPMYIMPOBAHHBIE BOIPOCH B KAUECTBE NHCTPYMEHTA IMO3HAHUS U
OCHOBBI Ul (DOPMHPOBAHUS TUIIOTE3bl IO MPOBEPKE NMPABUIBHOCTU BbICKa3bIBAEMBIX
CYXKJICHU;

BJIQJIETh HABBIKAMM CaMOCTOSITEIBHOTIO IIJITAHUPOBAHMS U ITPOBEICHUS YUCHUUECKUX
HKCIIEPUMEHTOB, COBEpPLICHCTBOBATh YMEHMsI HAONI0OJaThb 3a XOJOM IIpolecca,
CaMOCTOSITETIbHO TPOTHO3UPOBATh €ro pe3yipTaT, (QopMyaupoBaTh O000OIIEHUS U
BBIBOZIbI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAaHMS, COCTABIATH
00OCHOBaHHBIN OTUET O MPOETIaHHON padoTe;

MPUOOPETATH ONBIT YYEHUYECKOU HCCIEA0BATEIbCKOW U IPOEKTHON JEATENbHOCTH,
IPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY ITOMCKY METO/IOB PELLICHUS
IIPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbIX METOIOB II03HAHUS.

Pabora ¢ undopmanmeii:
OPUEHTHPOBATHCS B PA3JIUYHBIX UCTOYHUKAX MHGOpPMAIMU (HAYyYHO-TIONYJIsIpHAs
JUTEpaTypa XUMUYECKOTO COJIepKaHUsl, CIPaBOYHBIE mocoOus, pecypchl MHTepHera),
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aHATM3MPOBaTh UH(GOPMAIIUIO PA3IUIHBIX BUJIOB U (POPM MPEACTABICHUS, KPUTUIECKU
OLICHHUBATh €€ IOCTOBEPHOCTh U HETPOTUBOPEUYHUBOCTB;

(opMyIupOBaTh 3aMPOCHl U TPUMEHITh PA3IUUYHbIE METOJIbI IIPU MTOKCKE U OTOOpPE
uH(pOopMaIi, HEOOXOIUMOM JIJIsl BBIITOJHEHUS YU€OHBIX 33/1a4 ONPEEIEHHOrO TUIIA;

npuoOpeTaTb  OMBIT  MCMOJNB30BAaHHUA  MH(OPMALMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUI U Pa3IMYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMANIbHYIO0 (hOpMY MpeacTaBieHUus WH(OpMaun
(cxembl, rpauKH, TUarpaMMbl, TaOJIMLIbI, PUCYHKHU U APYTHUE);

UCIOJIb30BaTh HAY4YHBIM S3bIK B KayeCTBE CPEACTBA MpH paboTe ¢ XMMHUYECKOU
uH(OpMaIMeil: TPUMEHATh MeXIpeaMeTHbIe ((PU3nYecKue 1 MaTeMaTUYECKUe) 3HAKU U
CUMBOJIBI, (POPMYIIbI, a0OpeBUATYPBI, HOMEHKIIATYPY;

HCITI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISAHOCTH.

KoMMmyHHKaTHMBHbBIE YHUBEPCAJIbHbIE YUeOHBIE 1eiiCTBUSA:

3aaBaTh BONPOCHI II0 CYIIECTBY OOCYXJTaeMOHW TEeMbl B XOJ€ JAMajiora
W/WIA  JTUCKYCCHUH, BBICKA3bIBaTh HACH, (DOPMYIHPOBATH CBOM  IPEIJIOKCHUS
OTHOCHTEJIHPHO BBITIOJHCHHUS MTPEITIOKESHHOM 3a/1a4u;

BBICTYIIATh C IPE3CHTAIlMCH pe3yJbTaTOB IT03HABATEIHLHOW JIEATEIBHOCTH,
MOJTYYCHHBIX CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHHKAMH IIPH BBITOJHEHUHU
XHMHYECKOTO JKCIICPUMEHTA, INPAKTHUYECKOW pa0OThl IO MCCIIECIOBAHUIO CBOIMCTB
U3y4aeMbIX BEIICCTB, pealM3alMi y4eOHOro IpOeKTa, W (POPMYJIUPOBATh BBIBOJIBI
10 pe3yibTaTaM NPOBEAEHHBIX HCCICAOBAHMM IMyTEM COTJIACOBAHHUS IO3MIIMH B XOC
00CYyXJeHUS U OOMEHA MHEHUSIMHU.

PerynsiTuBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIe 1eHCTBUA

CaMOCTOSITEJIbHO ~ TUIAHUPOBAaTh U OCYILECTBIATH CBOIO  IMO3HABATENIbHYIO
NEeATENbHOCTh, OINpeAessss €€ Leld M 3aJadd, KOHTPOJMpOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH MPeAaraeMblii alrOpuT™M ACUCTBUN MPHU BHIIIOIHEHUU
y4eOHBIX M HCCIIEAOBATEIbCKUX 3a7ad, BbIOMpaTh Hambosiee 3(PGEeKTUBHBIN CrOcO0
UX pEIICHHs C Y4ETOM IIOJYy4YEHUS HOBBIX 3HAHMI O BEIIECTBAX M XUMHUYECKHX
peaxkuusx;

OCYILECTBIISITH ~ CAMOKOHTPOJIb ~ JIEATENbHOCTM HAa  OCHOBE  CaMOAHAJIN3a
Y CAMOOLICHKH.

IIpenmeTHble pe3yNbTaThl OCBOCHUSI IIPOr PAMMBI 1o XUMHHU
Ha YriayOJEHHOM YpPOBHE Ha YPOBHE CpEIHEro oOImero oOpa30BaHUS BKIIOYAIOT
cnenuuyeckue g y4yeOHOro mnpeamera «XUMHs» Hay4yHble 3HAHUS, YMEHUS U
CHoCOObI IEWCTBUI MO OCBOCHUIO, MHTEPNPETAMU U MPEOOpa30BaHUIO 3HAHUN, BUIBI
JEeSATENbHOCTU MO TMOJYYEHUI0 HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAHWN B Pa3IM4HBIX
y4eOHBIX CHUTYyallMsIX, a TaKXKe B pealbHbIX >XU3HEHHBIX CHUTYallUAX, CBSI3aHHBIX
C xuMuen. B nporpamme no XMMUM NpPeAMETHBIE PE3YJIbTAThl IPEACTABICHBI 10 TOAaM
U3Y4YECHMUS.
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IMPEAMETHBIE PE3YJ/IbTATDBI

10 KUIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca « OpraHndeckast XUMUsD) OTPaXKaroT:

c(hOpMUPOBAHHOCTb MPEJCTABICHUI: O MECT€ U 3HAUCHUU OPraHUYECKON XMMUU
B CHCTEME €CTECTBEHHBIX HayK M €€ poJii B 00€CHeYEeHUU YCTONYMBOIO Pa3BUTHS
YEeJOBEUECTBA B PEUICHUM MPOOJEM HDKOJIOTHYECKOU, IHEPreTUYECKOW M TMHUILEeBOU
0€30MacHOCTH, B pa3BUTUU MEAUIMHBI, CO3JJaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
UCTOYHUKOB JHEPruv, B OOECNEYCHUH PAIMOHAJIBLHOTO MPHUPOAOINOIH30BAHUSA,
B (DOPMHUPOBAHUY MUPOBO33PEHUS U OOIICH KYJIbTYpPhI YEJTOBEKA, a TAK)KE IKOJTOTUIECKU
000CHOBAaHHOI'O OTHOIIEHUSI K CBOEMY 3/I0POBbIO U MIPUPOIHOM Cpee;

BJIaJICHUE CUCTEMON XMMUYECKUX 3HAHUMN, KOTOpasi BKJIIFOYAET: OCHOBOIMOJIAraroline
TIOHSATHUS — XUMHYICCKHIA SJIEMEHT, aTOM, SIIPO U 3JICKTPOHHAs 000JI04Ka aToma, S-, p-, d-
aTOMHbIE OpOMTAJIM, OCHOBHOE M BO30YXKJAEHHOE COCTOSHMS aroMma, THuOpuan3anus
aTOMHBIX OpOuTaliel, MOH, MOJIEKYJIa, BaJICHTHOCTb, SJIEKTPOOTPHUIIATEIbHOCTh, CTENICHb
OKHCJICHUSI, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00bEM, YTiepOoaHbIN
CKeJeT, (PYHKIIMOHAIbHAS TPYINA, paauKajl, CTPYKTYpHbIE (HOpMyibsl (pa3BEPHYTHIE,
COKpalll€éHHbIC, CKEJETHbIC), HW30MEpUsl CTPYKTypHas W  MPOCTPAHCTBEHHAs
(reomeTpuyecKkasl, onmuueckdas), W30MEpbl, TOMOJOTMYECKUA psAl, TOMOJIOIH,
YIJIEBOJOPOJIBI, KUCIOPOA- U a30TCOAEP/KAIINE OPTaHUYECKUE COEAUHEHUs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUS; TEOPUH, 3aAKOHBI
(mepuonnueckuit 3akoH J.M. MenpeneeBa, Teopusi CTPOCHHUSI OPraHUYECKUX BEIIECTB
A.M. byraepoBa, 3aKOH COXpPaHEHHS MacChl BEIIECTB, 3aKOH COXPAaHEHHS W
MpEBpACHUS SHEPTUHU NP XUMHUUECKUX PEAKIHUSX ), 3aKOHOMEPHOCTH, CUMBOINYECKUIM
SI3BIK XUMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JISXKAIUE B OCHOBE MOHUMAaHUs MPUUUHHOCTH
U CHUCTEMHOCTH XUMUUYECKUX SIBIICHUM; MPEACTABICHUS O MEXaHU3MaX XUMHYECKUX
peakiui, TepMOJUHAMHYECKUX U KUHETHUYECKHUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS,
O B3aUMHOM BJHUSHUM aTOMOB M TpPYII aTOMOB B MoJieKyJiaX (MHAYKTUBHBIM U
Me3oMepHbid 3¢ dekTs, opueHTanTtel | u Il poma); daxromormueckue cBeneHUS
O CBOWCTBaX, COCTaBe, IMOJYYCHHH W O€30IMaCHOM MCIOJb30BAHUU BAKHEUIITUX
OPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYCCKOW EATECIHLHOCTH YEJIOBEKa, OOIINX
HAyYHBIX MPUHIMIIAX XHMHUYECKOrO0 TMPOU3BOACTBA (HAa TMpUMEpPE MPOU3BOJICTBA
MeTaHoJja, IepepadoTKu HEDTH);

chOpPMUPOBAHHOCTh YMEHUMW: BBISBISATh XapaKTEpHbIC TMPU3HAKU TOHSTHUH,
YCTaHABIIUBaTh HX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIME  IOHSTHUS
MIPU OMKMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHUI;

chopMUPOBAHHOCTh YMEHUIA:

UCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJIGHUS MOJEKYJISIPHBIX
U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (HOPMYNT OpraHUYECKUX
BEILECTB;

COCTaBJISITh YPAaBHEHUS XHMHUYECKUX pEAKIUA M PaCKpPbIBaTh HX CYIIHOCTb:
OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI ITOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOTO
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OamaHca dTUX PEaKIHid, peaKIuii HOHHOTO OOMEHa MyTEM COCTABJICHHS HUX IMOJHBIX U
COKpalIEHHBIX HOHHBIX YPaBHEHHI;

U3rOTABJIMBATh MOJEIM MOJIEKYJl OpPraHMYECKMX BEIIECTB JUI1 WIUIIOCTPALUU
UX XMMHAYECKOI'O U ITPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUM: yCTaHaBIMBAaTb MPUHAIICKHOCTh H3YyUCHHBIX
OpPraHMYeCcKUX BELIECTB 10 X COCTAaBY M CTPOCHUIO K ONpeneIéHHOMY Kiaccy/TpyIie
COCIMHEHUHN, Odasamb UM Ha3BaHUs 1o cucreMarnyeckod HomeHknatype (IUPAC) u
npueoOums TPUBUAIbHBIC HA3BaHUS JUIsl OTAEIBHBIX MpPEICTaBUTENIEH OpPraHU4YeCKUX
BEUIECTB  (3TWJIEH, alETUJIECH, TOJNYOJl, [IJIMLEPUH, OTUICHIJUKOIb, (EHOI,
dbopManbaerus, aneTanbAeTu]], aleTOH, MYpaBbHHAsg KHUCJIOTa, YKCYCHasi KHCIIOTA,
CTEapUHOBas, OJEUHOBAs, MAJbMUTHHOBAs KHCIOTHI, IJIMIHMH, aJlaHWH, MAajlbTO3a,
bpyKTO3a, AHUIINH, TUBUHUJIL, U30IIPEH, XJIOPOIIPEH, CTUPOI U IPYrue);

c(OPMUPOBAHHOCTh YMEHHUS OMPEACIIATh BUA XUMUUYECKOM CBSA3U B OPraHUYECKHX
COEIMHEHUAX (KOBAJEHTHAs U MOHHAsS CBSI3b, G- U TT-CBS3b, BOJOPOAHAS CBS3b);

C(OPMUPOBAHHOCTh ~ YMEHMSI NPUMEHATh IOJOKEHHS TEOpPUU  CTPOCHMS
opranndeckux BemecTB A.M. byrnepoBa i OOBSICHEHHsS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (PU3MUECKHE U
XUMHUYECKHUE CBOMCTBA TUIUYHBIX MPEACTABUTENECH Pa3IMUHBIX KJIACCOB OPraHUYECKUX
BEUIECTB: AJIKAHOB, LMKJIOAJIKAHOB, AJKEHOB, AJKaJWEHOB, AJKWHOB, apOMaTUYECKUX
YIIEBOAOPOJIOB, CHUPTOB, AJlbJETUIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX H
CIIO)KHBIX 3(QUPOB, XUPOB, HUTPOCOEIWHEHUH U aMHHOB, aMHHOKHCIOT, OEJIKOB,
YraeBoAOB (MOHO-, IW- W MOJUCAaXapuJ0B), WUIFOCTPUPOBATh I€HETUYECKYIO CBS3b
MEXIYy  HHMMHU  YPaBHEHUSIMH  COOTBETCTBYIOIIMX  XMMHUYECKMX  pPEaKIUi
C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(OpMHUPOBAHHOCTh YMEHUS MOATBEPKIATh HAa KOHKPETHBIX MPUMEPAX XapakTep
3aBUCUMOCTH PEAKLIMOHHON CHOCOOHOCTH OPraHMYECKUX COEIMHEHHN OT KPAaTHOCTU U
TUIIA KOBAJIEHTHOHN CBA3M (G- U M-CBSA3M), B3AUMHOI'O BIMSHUS aTOMOB U I'PYII aTOMOB
B MOJIEKYJIaX;

c()OPMHUPOBAHHOCTh YMEHHSI XapaKTE€pU30BaThb HCTOYHHUKU YIJIEBOJIOPOJHOIO
CbIpbsi (He(Th, PUPOIHBINA Ta3, Yrojb), CIIOCOOBI €ro MepepaboTKH U MPAKTHYECKOEe
IPUMEHEHUE IPOAYKTOB MEPEPAOOTKH;

c(OpMHUPOBAHHOCTH BJIAJICHUS CUCTEMOI 3HAHUM O ECTECTBEHHO-HAYUYHBIX METOIAX
NO3HAHUSI — HAOJIIOJICHUU, U3MEPEHUH, MOJACIUPOBAHUH, SKCIEPUMEHTE (pealbHOM U
MBICJIICHHOM) U YMEHUS IIPUMEHATH 3TH 3HAHMS;

Cc(OPMUPOBAHHOCTh YMEHMSI IMPHUMEHSITb OCHOBHBIE OIEpAIlMM MBICIUTEIBHOM
NESATeIbHOCTH — AaHaJllu3 M CHHTE3, CpaBHEHUE, O0O00O0IIeHue, CUCTeMaTHU3alltIo,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€M — [JIs1 M3y4YEHHUS CBOWMCTB BEILECTB M
XUMHUYECKUX PEaKIUK;

cOpPMUPOBAHHOCTh YMEHUM: BBIABIATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUUI
C MOHATHUSIMU U MPEACTABICHUSIMH JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIJIsl Oojee
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OCO3HAHHOI'O0 MOHUMAaHUS CYIIHOCTH MaTEpUAIbHOIO €IMHCTBA MHUpPA, UCIOJb30BaTh
CUCTEMHBIE 3HAHHUS 10 OPraHUYECKOM XUMHUH ISl OOBSICHEHUS M MPOTHO3UPOBAHUS
SBJICHUI, UMEIOIINX ECTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OPMUPOBAHHOCTh YMEHUM: MPOBOAUTH Pacu€Thl O XUMHUYECKUM (OopMyiIaM U
YPaBHEHUSIM XUMHMUYECKUX PEAKIHUIl ¢ MCHOIb30BaHHEM (PHM3MUECKUX BEJIMYMH (Macca,
00BEM Ta30B, KOJTMYECTBO BEILECTBA), XapAKTEPU3YIOLINX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: PAaCUYEThl MO HAXOXKACHUI0 XUMUYECKOM (POPMYIIbI BEIIECTBA MO M3BECTHHIM
MAacCOBBIM JIOJISIM XMMHYECKUX DJIEMEHTOB, NPOAYKTaM CrOpaHHs, IUIOTHOCTU
ra3000pa3HbIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUM: MPOTHO3UPOBATh, AHAIU3UPOBATH M OLEHUBATH
C MO3UIINI HKOJIOTUYECKOM O€30MaCHOCTH MOCIEICTBUSL OBITOBOM M ITPOM3BOICTBEHHOM
NESTEIbHOCTH 4YEJIOBEKa, CBA3AHHOW C MepepabOTKON BEIIEeCTB, HCIOIb30BaTh
NOJyYEHHbIC 3HAHUS MAJS MPUHSATHS TPAMOTHBIX pEIICHUH MpodsieM B CUTYyalMsX,
CBSI3aHHBIX C XHMMEH;

chOpMUPOBAHHOCTh YMEHMI: CaMOCTOSTENbHO IUIAHUPOBAaTh W  IPOBOAMTH
XUMUYECKUN IKCIEPUMEHT (TOy4YEeHUE U M3Y4YEHUE CBOMCTB OPraHMYECKHUX BEIIECTB,
KAUEeCTBEHHBIE PEAKLIMK YTJIEBOJOPOJAOB PA3IMYHBIX KJIACCOB U KHUCIOPOIACOAEPIKAIINX
OpPraHMYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX 337ay II0 PACIIO3HABAHUIO
OpraHMYeCKHX BEIIECTB) C COOJIOJICHHEM MpaBWil 0e30macHOro  oOpalieHus
C BEIIECTBaMU U J1aDOpaTOPHBIM 000pyI0BaHUEM, (POPMYIUPOBATH LIETh UCCIETOBAHUS,
NPEICTaBISATh B Pa3IuyHOM (opMe pe3ysibTaTbl HKCIEPUMEHTA, AHAIU3UPOBATH U
OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHUIA:

coOIOZIaTh TMpaBUjia DKOJOTUYECKH IEIecCO00pa3HOro TIOBEACHHS B  OBITY
U TPYAOBOW JEITEILHOCTH B LEJSIX COXPAHEHUS CBOErO 370pPOBbS, OKPYKAIOIIEH
IIPUPOIHOMN CPEeABl U JOCTUKEHUS €€ YCTOUUYUBOIO PA3BUTHS,

OCO3HaBaTh ONACHOCTb TOKCHYECKOTO JECHCTBHUS HA JKHUBBIE OpPraHU3MBI
OIpPENEIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMas cMbica nokazaresns [IJIK;

aHAIM3UPOBATH  1IEJIECOO0PA3HOCTh  MPUMEHEHHS  OpPraHWYECKUX  BEIECTB
B ITPOMBIIIVIEHHOCTH U B OBITY C TOUKHU 3pEHUSI COOTHOIIECHHS PUCK-TI0JIb3a;

Cc()OPMHUPOBAHHOCTh ~ YMEHUH:  OCYIIECTBIISATH  IIEJICHANIPABICHHBIM  MOMCK
XUMHYECKON HH(OpMallii B pPa3NUYHBIX HCTOYHHMKAX (HaydyHas M y4eOHO-HaydHas
JUTEpaTypa, CpencTBa MaccoBod uHGpopmainuu, MHTepHET W Apyrue), KpUTHYECKU
aHanu3uposams XUMHUYECKYI0 HHGOpPMaAIIUIO, nepepabamuvléams €€ U UCNOIb308AMb
B COOTBETCTBUHU C IMOCTABJICHHON y4eOHOMU 3a/1aueil.

11 KVIACC
[IpenmeTHble pe3ynbTaThl OCBOEHUs Kypca «OOmias U HEOpraHudecKas XUMHs)
OTpaXkaroT:
chOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O MAaTepUAIbHOM €IMHCTBE MMPA,
3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH SBJICHUN MPHUPOJbI, O MECTE W 3HAYCHUU XHUMUU
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B CHCTEME ECTECTBEHHBIX HayK U €€ poilu B OOECIEUEHUU YCTOWYUBOTO Pa3BUTHS,
B PEIICHUU MPOOJEM HKOJIOTMYECKON, IHEPreTUUECKONM M MUIIEBOM 0€30MacHOCTH,
B Pa3BUTUU MEIUILIMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX MCTOYHUKOB JSHEPIUH,
B 00eCHe4YeHHH  palMOHAIBHOTO  NPUPOJONOIb30BaHUs, B  (OPMUPOBAHUU
MHUPOBO33pPEHUS M 00IIEH KyIbTYphl UEJIOBEKa, a TAK)KE IKOJIOTHYECKH 0OOCHOBAHHOT O
OTHOLLIEHHUsI K CBOEMY 310POBBIO U IIPUPOIHOM CPEE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHNUW, KOTOpast BKJIIOYAET: OCHOBOIIOJIATAFOIINE
MOHSTHUS — XUMHYECKHUI 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOMBI, JIEKTPOHHASI 000JI0YKa
atroma, S-, p-, d-aToOMHBIE OpPOUTAIM, OCHOBHOE W BO30YXIEHHOE COCTOSIHUS aTOMa,
ruOpUAN3aLUs aTOMHBIX opOuTaei, HOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPULIATEILHOCT, CTENEHb OKHUCIIEHUSA, XHMHYECKas CBs3b (KOBaJEHTHas,
WOHHAs, METAJUIMYECKasl, BOJOPOAHAs), KPUCTAUIMYECKAs PEIIETKa, XHUMHUYECKas
peakuus, pacTBop, ANEKTPOJMTHI, HEIJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAs JUCCOLMALINS,
CTENEHb JWCCOLMALMK, BOJOPOIHBIA II0KA3aTElb, OKHUCINTENb, BOCCTAHOBUTEID,
TerI0BOM 3(PPEKT XUMUUECKON peaKkliuM, CKOPOCTh XUMUYECKON peaKkuu, XUMHUYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPHUS DJICKTPOJUTUYECKOM IHCCOIUALINH,
nepuoauueckuii 3akoH .M. MenzeneeBa, 3aKOH COXpAaHEHHUsI MacChl BEILIECTB, 3aKOH
COXPAaHEHUs U NPEBPALLCHUS DHEPIUU MPU XUMUYECKUX PEAKLMAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JICUCTBYIOMIMX MAcC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHMS, JISKAIIUE B OCHOBE MOHMMAHHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHWYECKUX SIBJICHHM; COBPEMEHHBIE NIPEACTABICHUS O CTPOCHUU
BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJISIPHOM W HaJAMOJEKYJISIPHOM YPOBHSX;
MPEACTABJIEHNAS]T O MEXaHW3Max XUMHUUYECKHX pPEakUud, TEPMOAUHAMUYECKUX
U KMHETUYECKUX 3aKOHOMEPHOCTSAX HX IIPOTEKaHMs, O XMMHUYECKOM paBHOBECHH,
pacTBOpax U JUCHEPCHBIX cUCTeMax; (PaKTOJIOTMYECKHE CBEIEHUS O CBOMCTBAX, COCTABE,
MOJIyYYeHUH W O€30IIaCHOM HCIIOJIb30BAaHUU BAXKHEHIIMX HEOPraHWYECKHX BEIIECTB B
ObITY W TPAKTUYECKOM JESITEIbHOCTH YeJOBEeKa, OOIIMX HAYYHbIX MPUHIHUIIAX
XUMHUYECKOI'0 ITPOU3BOJCTBA;

chOpPMUPOBAHHOCTh YMEHHUM: BBISBISATh XapaKTEpHbIE TMPU3HAKU TOHSATHUH,
YCMauaenueams WX B3aUMOCBA3b, UCHOIb306amMb  COOTBETCTBYIOLIME ITOHATHS
IIPU ONMMCAaHWUN HEOPTAHUYECKHUX BEIIECTB U UX IPEBPALLICHUM;

COPMHUPOBAHHOCTh ~ YMEHHSI  MCIOJb30BATH  XUMHUYECKYI0  CHUMBOJIMKY
JUIsL  cOCTaBiieHHusT (OopMysl BEIIECTB M YPaBHEHHM XMMHUYECKHUX PpPEaKIHil,
cucremarndeckyro HomeHkiIatypy (IUPAC) u TpuBmanbHblEe Ha3BaHUA OTIEIbHBIX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHUS OIPENEIATh BAJCHTHOCTh U CTENEHb OKHCICHUS
XUMHUUYECKHUX JIEMEHTOB B COEAMHEHHUSIX, BUJI XUMUYECKOM CBSA3M (KOBaJIECHTHAsI, HIOHHAS,
MeTaiInyecKas, BOAOPOIHAS ), TUIl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

cOpPMHUPOBAHHOCTb ~ YMEHHUS OOBSICHATH 3aBUCHMOCTh  CBOMCTB  BEILECTB
OT BHJAa XUMHYECKOW CBSI3W M THUNA KPUCTAUIMYECKON pPEIIETKH, OOMEHHBIN
Y JJOHOPHO-aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHKs KOBAJICHTHOU CBS3U;
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chOpPMHUPOBAHHOCTh YMEHUH: KIacCU(PHUITUPOBATH: HEOPTraHUYECKHUE BEICCTBA
[0 UX COCTaBY, XMMUYECKUE PEAKIUU MO Pa3IMYHbIM IPU3HAKAM (YHUCITYy U COCTaBY
pearupyronmx BEHIeCTB, TEIIoBOMY »(h(eKTy peakiuu, H3MEHEHHUIO CTeleHen
OKHCJICHUS  DJIEMEHTOB, OOpaTUMOCTHM, y4acTUIO KaTajauzaropa U JpPYyTHe);
CaMOCTOSITEJILHO 8blOUpaAmMb OCHOBAHUS U KPUTEPUU I KIIACCU(DUKAIIUU N3ydaeMbIX
BEILIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTb YMEHHUS PACKPbIBATh CMBICI TEPUOJAMYECKOrO 3aKOHa
JI.W. MenneneeBa u IEMOHCTPUPOBATh €T0 CHCTEMATH3UPYIOMIYI0, OOBSICHUTEIbHYIO U
IPOTHOCTUYECKYIO ) YHKIUY;

c(hOpMUPOBAHHOCTh YMEHHUI: XapaKTEpHU30BaTh AJEKTPOHHOE CTPOCHUE aTOMOB U
MOHOB XMMHMYECKUX 3JJIEMEHTOB NEPBOrO—YETBEPTOro InepuonoB llepuogmueckon
cucrembl J[.MI. MengaeneeBa, HCNONB3yss NOHATHS <«OHEPrETHYECKUE YPOBHWY,
«IHEPreTUYecKue TMOJAypPOBHU», «S-, P-, d-aTOMHBIE OpOUTAIN», «OCHOBHOE U
BO30Y)KIEHHOE DHEPreTUYECKUE COCTOSIHUSI aToMay; OOBSICHATHh 3aKOHOMEPHOCTH
VM3MEHEHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U UX COCIMHEHHM MO IMEPHOJIAM U TPYIIIIAM
Ilepuonnueckor cucremsl .M. MeHneneeBa, BaJleHTHbIE BO3MOXKHOCTH AaTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHHS MX DJICKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BEIECTB PA3IMYHBIX KJIACCOB, OOMBEPHCOANb CYIIECTBOBAHUE TEHETHUECKOM
CBSA3W  MEXIYy  HEOPraHMYEeCKMMM  BEIIECTBAMM C  TOMOIIBKD  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

chOpMUPOBAHHOCTh ~ YMEHHUSI  pPacCKpbIBaTh  CYIIHOCTH: OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUi MOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOrO OajlaHca dTUX
peakiuii; peakiuii HOHHOr0 OOMEHa MyTEM COCTaBJICHHUS X TOJHBIX U COKpPAIIEHHBIX
WOHHBIX YpaBHEHUMW; pEaKIUid THUAPOIU3a; PEaKIUi  KOMIIEKCOOOpa30oBaHUs
(Ha mpUMepe TUAPOKCOKOMIUICKCOB IIMHKA U aJTFOMUHUS);

c(hOpMUPOBAHHOCTb YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKHUX
peaKkuuii ¢ Y4ETOM UX DHEPreTUYECKUX XapaKTEPHUCTUK, XapaKTEP U3MEHEHUSI CKOPOCTH
XUMUYECKON peaklMy B 3aBUCUMOCTH OT Pa3IMYHBIX (DAaKTOPOB, a TAKXKE XapakTep
CMEIICHHUS] XUMUYECKOI0 paBHOBECHUS MO/ BIUSHUEM BHEIIHUX BO3ACHCTBUMN (IPUHIUIT
Jle IllaTenwe);

chOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMUMHUYECKHE PEaKIUU, JIeKallue
B OCHOBE MPOMBIIIJIEHHOTO MOJYYE€HUSI CEPHOM KUCIOTHI, aMMHUaKa, OOIlHMe Hay4dHbIC
10001203 00020001 XUMHUYECKUX MIPOU3BOJICTB; 11eJIeCO00Pa3HOCTh MIPUMEHCHUS
HEOPraHMYECKUX BEIIECTB B IPOMBIIINICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS
PHUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTh BIIAJCHUS CUCTEMOW 3HAHUN O METOJIaX HAYYHOTO MO3HAHUS
SBIICHUWA TPUPOJLI — HAOIIONEHUE, W3MEPEHHE, MOJCIUPOBAHUE, IKCIICPUMEHT
(peabHbBIN U MBICICHHBIH ), UCMIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, YMEHUS MPUMEHSTh
AT 3HAHUS TIPU DKCIEPUMEHTAIHLHOM MCCJICIOBAaHUN BEIIECTB W JJII OOBSICHEHUS
XUMHUYECKUX SBJIICHUM, HMMEKIIUX MECTO B MPHUPOJE, MPAKTUYECKOW HESATEIbHOCTU
YEJIOBEKA U B IOBCEIHEBHOMW JKU3HU;
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chOPMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBS3h XUMUYECKUX 3HAHUI
C TIOHSATUSIMU U MIPEACTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB ISl Oosee
OCO3HAHHOT'O MIOHUMAaHHUS MaTepUaIbHOTO €TMHCTBA MUPA,;

c(hOpPMUPOBAHHOCTh YMEHHS IMPOBOJUTH PACUETHI: C HCIIOJIb30BAaHUEM IMOHSTUI
«MaccoBas J10JiA BEIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTPAIMs»; MACChl BEIIECTBA
Wil o0bEMa rasa 1Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJIHOTO
U3 YJYacTBYIOIIMX B PEAKIMU BEIIECTB; TEIUIOBOro 3¢ @deKra peakiuu; 3HAUYCHUS
BOJIOPOJITHOTO TOKa3aTeNsi pacTBOPOB KHUCJIOT U IEJIOYed C HM3BECTHOM CTENEeHbIO
JMCCOIMAaIINK; Macchl (00BEMa, KOJIMUECTBA BEIIECTBA) MPOJYKTa PEaKIuu, eCld OJHO
M3 HCXOJHBIX BELIECTB JaHO B BHUJIE PACTBOPA C OMNPEACITEHHOW MACCOBOM JIOJIEU
pPAcTBOPEHHOIO BEIIECTBA WJIM JIaHO B M30BITKE (MMEET MPUMECH); IOJU BBIXOJA
NPOAYKTa PEAKINH; O0bEMHBIX OTHOIICHUHN T'a30B;

c(OPMUPOBAHHOCTh YMEHHI: CaMOCTOATEIbHO TUIAHUPOBATH U  MPOBOJUTH
XUMHYECKHI 3KCIEPUMEHT (TMPOBEACHHE pPEaKIMii MOHHOTO OOMEHa, MOATBEPKICHUE
KaueCTBEHHOI'0 COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICICHUE CpEelbl PacTBOPOB
BEUIECCTB C TMOMOIIBI0 WHJUKATOPOB, HU3YYCHHE BIUSHUSA Pa3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW pPEaKIMHU, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/lay MO0 TeMaM
«Mertamibe» u «Hemeramnsl») ¢ coOmofeHMEM NpaBHII O€30MacHOro OOpalieHus
C BEIIECTBaMU U J1abDOpaTOpHBIM 000pyAOBaHUEM, (POPMYIUPOBATH LIETb UCCIEIOBAHUS,
npeocmaensims B PANAYHON (OpME pe3ysbTaThbl HKCHEPUMEHTA, aHAIUSUPOBAINb
Y OLIEHUBATh UX JJOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHUI: COOJIIO/IaTh TMpaBWiIa TMOJb30BAHUSA XUMUYECKOM
MOCYJI0M 1 J1a00paTOPHBIM 000PY0BaHUEM, OOpAIeHUs C BEIIECTBAMHU B COOTBETCTBUH
C MHCTPYKIIMSIMU TIO BBITIOJHEHUIO JIAOOPATOPHBIX XUMHYECKUX OIMBITOB, IKOJIOTUUECKH
1€JIeCO00Pa3HOro MOBEACHUS B ObITY U TPYAOBOH AEATENLHOCTH B LIENSAX COXPAaHEHUS
CBOEr'0 30POBbs, OKPYKAIOILIEH NPUPOAHOM CpeAbl U JOCTHKEHUS €€ YCTOMYMBOIO
Pa3BUTHSI, OCO3HABAMb OINACHOCTH TOKCHMYECKOTO JEWCTBHSI HA >KHUBBIE OpPraHU3MBbI
OIpeieNIEHHBIX HEOPTaHUYECKUX BEILECTB, MOHMMas cMbici nokazatens [1J1K;

chOpMUPOBAHHOCTh ~ YMEHHUMH:  OCYIIECTBJISATH  LIE€JCHANPABICHHBIA  MOUCK
XUMHYECKOH HH(OpMallii B Pa3NUYHBIX HCTOYHHMKAX (HaydyHas U y4eOHO-HaydHas
JUTEpaTypa, CpelacTBa MaccoBoil uHpopMaiuu, MHTEpHET U Apyrue), KPpUTHYECKU
aHAJTM3MPOBATh XUMHUYECKYI0 HH(pOpMaluio, mnepepadbarsiBaTh €€ W HUCIHOJIb30BAThH
B COOTBETCTBHHM C TOCTABJICHHON Yy4eOHOM 3a1aueii.
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10 KJIACC
HanmenoBanue
Ne KonmuaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3iesoB U TEM [IporpammHoOe conepkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 IpeIMeTa

Paznen 1. TeopeTnueckue oCH

OBbI OPraHUYeCKOU XUMUH

1.1

[Ipenmer oprannyeckou
XUMUHU.

Teopust ctpoeHus
OpPraHUYECKUX
COETMHEHNH

A. M. byrnepona

8

[IpenMer u 3HaUYEHHUE OPraHUYECKOU
XUMUH, TIPEJICTABICHUE O MHOT000pa3uu
OpraHUYECKUX COCTMHEHUMN.

DJEKTPOHHOE CTPOCHUE aTOMa YIiIepoa:

OCHOBHOE U BO30YKJEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aToMa
yriepoja. XuMHUYECKas CBSI3b

B OPraHUYECKUX COCIUHEHUSX. THUIIbI
TUOpUIN3AINK aTOMa YIIIepo/ia.
MexaHu3Mbl 00pa30BaHusl KOBAJICHTHOMN
CBs13U (OOMEHHBIN 1 JIOHOPHO-
aKIenTOpHbIN). TUIIBI EpEeKPhIBAHUS
aTOMHBIX OpOUTAaJIeH: G- U T-CBS3U.
OnuHapHas, 1BOWHAs U TPOWHAS CBA3b.
CrniocoObI pa3pbiBa CBsI3€l B MOJIEKYJIax
opranunyeckux Bemiects. [lonsTue

0 CBOOOJTHOM paJiuKaie, HyKjIeopuie u
aeKTpoduIe.

Teopust CTpoeHUs] OpraHUuYECKUX

PaCKpBIBaTB CMBICJT U3Yy4aCMbIX

MOHSTUH (BBIICIATh UX XapaKTePHbIE
NPU3HAKK) U IPUMEHATD 3TU TTOHITHUS

MIPU OMUCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, 111 OOBICHCHHUS
OTZIeJIbHBIX (DaKTOB U SBJICHUIA.
PackpbIBaTh CMBICIT MOJIOKEHHI
TEOPUH CTPOEHHUSI OPraHUYECKUX
BemiectB A. M. byriiepoa u
MPUMEHSTDH UX I OObSICHCHUS
3aBUCHUMOCTH CBOMCTB BEILIECTB

OT COCTaBa U CTPOCHHSI.
Hcrnonp30BaTh XMMUYECKYIO
CUMBOJIMKY JIJISl COCTABIICHHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX,
CKEJIETHBIX) (POPMYJ OPraHUYECKHUX
BEILIECTB.

Onpenenars BUAbI XUMAYECKON
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coennHenu A.M. byrnepoBa u ee
COBPEMEHHOE PAa3BUTHE — CTPYKTYpHAas
TEOpUsI OPraHNYECKUX COCTUHEHUN.
3HaYeHUE TEOPUU CTPOEHUS
OPraHUYECKUX COCIMHECHUU.
MounekynsipHble U CTPYKTYpHBIE
dbopmyiibl. CTpyKTYpHBIE (POPMYJIbI
pa3IMYHbIX BUAOB: Pa3BEPHYTAs,
COKpAILEHHAas1, CKEJIETHASI.

N3omepus. Buabl nzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHASI.
OnexTpoHHbIE 3P(DHEKTHI B MOJIEKYIax
OpPraHUYECKUX COCIUHEHUN.
NuaykTUBHBIN 1 Me30MepHBIN 3((HEKTHI.
[Ipencrasnenue o kiaccupukauuu
opraHuyeckux Bemects. [lonsaTue

0 (pyHKIIMOHANMBHOM rpyme. ["'omonorus.
I'omomornueckue psaasl. Homenknarypa
OpraHUYECKUX COCTUHEHUN
(cucremarnueckasi U TpUBHAIIbHbBIE
Ha3BaHU).

OcobeHHOCTH U KiaccupuKanus
OpraHNYeCcKuX peakuuii. OKUCINTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINN

B OPraHUYECKON XUMUHU.
IKCIEPUMEHTAIBbHbIE METOABI
M3Y4YEHHS BELEeCTB M UX NP eBPaLeHHI:

CBsI3U (OAMHApPHBIE, KPaTHbIE)

B OPraHUYECKUX COCIUHEHUSX.
XapakTepu3oBaTh pOJib U 3HAYEHHUE
OpPraHWYeCKOW XUMHUH B PEIICHUN
po0JIeM SKOJIOTHYECKOM, TTHUIIEBOM
0€30MacHOCTH, B Pa3BUTUU
MEAMILMHBI, CO3JaHUH HOBBIX
MaTepUaJIOB, B 00ECIIEUEHUN
palMOHAILHOT O
MPUPOIOIOIb30BAHUS;
MOATBEPKAATH €€ CBSI3b C IPYTUMHU
HayKaMHU.

Hcnonp30BaTh MOIEIN
OpPraHMYECKUX BEILECTB

A UJUIIOCTPAI NX XUMHUYCCKOI'O U

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

— O3HaAKOMJICHHE ¢ 00pa3iaMu
OpPraHMYECKUX BEIIECTB U MaTepuaiaMu
Ha UX OCHOBE;

— OIIBITHI 10 TIPEBPAIICHUTO
OpPraHWYECKHUX BEIICCTB IPU HAarPEBAHHUH
(nnaBnenue, oOyrJIMBaHUE U TOPEHHUE).

e JlaGopaTopHBIE OIBITHI:

— MOJIEIMPOBAHHUE MOJICKY
OpPraHMYECKUX BEIICCTB

Htoro no pazneny

Pa3znen 2. YrieBoaopoabl

2.1

IIpenenbHbie
YIJIEBOAOPOBI —
AJIKaHbI, [IUKJIOAJIKAHbI

Ankanbl. ['OMOJIIOrMYECKH psill ATIKAHOB,
obmrast hopMmysa, HOMEHKJIATypa U
M30MepHUsl. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
AIIKAHOB, SP3-rHOpUIN3ALUSA AaTOMHBIX
opOuTaielt yriepojaa, 6-CBs3b.
Kongopmepwvi. Duzndeckue CBOMCTBA
AJIKAHOB.

XUMHYECKUE CBOMCTBA AIKAHOB: PEAKIIUU
3aMeILEeHNs, NU30MEPU3ALINH,
JNEruApPUPOBAHUS, [TUKIIU3AIUH,
MAPOJIN3a, KPEKUHTA, TOPEHUSI.
Haxoxnenue B mpupoe. CriocoObl
MOJIYYEHHUS U TPUMEHEHHE AJIKaHOB.

BrageTrs nzydaeMbpIMU XUMUYECKUMHU
MTOHSATUSIMH.

BoIABIATE XapaKkTepHbIE TPU3HAKH
MOHSATUH, YCTAaHABIUBATh UX
B3aMMOCBSI3b, NCIIOJI30BATh
COOTBETCTBYIOIIME MTOHATHUS

P ONMCAHUU COCTaBA, CTPOCHUS

Y NIPEBPALIEHUN OPTaHUYECKUX
COCIMHEHU .

Hcnonb30BaTh XUMHUYECKYIO
CHUMBOJIUKY JIJISI COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM,
CKETIETHOM) (hopMYyIT YTIEBOAOPOIOB.
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Huknoankansl. O0mias popmyia,
HOMCHKJIATypa U H30MEpHSI.
OcoOEHHOCTH CTPOCHHS U XMMUYECKUX
CBOWCTB MaJTBIX (ITUKJIOIIPOIIaH,
LMKJIOOYTaH) U OOBIYHBIX (LIUKJIONEHTaH,
[UKJIOTEKCaH) [UKJI0aIKaHoB. CriocoObl
MOJTyYSHUS ¥ PUMEHEHHE [IUKIIOATKaHOB

2.2

Henpenenbubie
YTJIEBOAOPO/IBI:
aJIKCHBI, aJKaJIUCHBI,
AJIKUHBI

14

AJikeHbl. ['oMONOrnuecKuil psiji aIKEeHOB,
oO1as ¢popMyJsia, HOMEHKJIATypa.
DIIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI AJIKEHOB,
SP2-ruOpuaAN3anUsS aTOMHBIX OpOHTasIEH
yIIepoJa, 6- U n-cBA3U. CTPYKTYpHas U
reoMeTpuueckas (yuc-mpanc-) N30Mepus.
DU3NYECKHE CBOMCTBA aJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
MIPUCOEANHEHNS, 3aMEILICHUS

B O-[TOJIOKEHUE ITPU IBOMHOM CBSI3H,
NOJIMMEPHU3ALNUH U OKUCIIECHUS.
lIpedcmasnenue o mexanusme peaxyuu
INEKMPOPUTLHO20 NPUCOEOUHEHUS.
[IpaBusio MapkoBHuKkoBa. KauecTBeHHBIE
pEaKy Ha JBOWHYIO CBS3b.

CnocoObl oTy4YeHus U MPUMEHEHNE
AJIKEHOB.

Ankanuensl. Knaccuduxanust
JIKaIMCHOB (COMPSIKEHHBIE,

VY cranaBnMBaTh NMPUHAIIEHKHOCTh
BEIIECTB K OMPEICIICHHOMY KJaccy
YIJIEBOJIOPOJIOB 110 COCTaBY U
CTPOEHHUIO, HA3bIBaTh UX

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

OnpenensiTe BUAbl XUMUAYECKOM
CBSI3U B MOJIEKYJIaX YIIE€BOJOPO0OB
(KOBaJIEHTHAs HEMOJISIPHAS U
MOJISIPHAS, G- M T-CBSI3b).
[ToaTBep:kaaTh Ha KOHKPETHBIX
MpUMeEpax XapakTep 3aBUCUMOCTH
PCAKIIMOHHOM CTIOCOOHOCTH
YIJIEBOJOPOJOB OT KPaTHOCTH U THIA
KOBAJICHTHOM CBSI3U (G- U T- CBS3M),
B3aMMHOI'0 BJIMSIHUS aTOMOB U TPYIII
aTOMOB B MOJIEKYJIAaX; a TAK¥KE

OT 0COOCHHOCTEH peann3aluu
Pa3IUYHBIX MEXAaHU3MOB MPOTECKAHUS
peaKkuuil.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
pUMeHeHue, (PU3NIEeCcKue U
XUMUYECKUE CBOMCTBA, BAXKHEHIIINE
CIIOCOOBI TTOJIY4EHUS YTIIEBOIOPOIOB,
MPUHAJIEKAIINX K PA3IUIHBIM
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U30JIUPOBAHHEIC, KYMYIUPOBAHHbIE).
OcoOeHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMUYECKUX CBOMCTB COMPSIAKEHHBIX
JMEHOB, 1,2- u 1,4-nipucoeuHeHneE.
[Tonmmmepu3anust CONPSKEHHBIX TUSHOB.
CniocoObl oay4yeHus: U MPUMEHEHNE
aJIKa/IMeHOB.

Anxusbl. ['oMooruyeckuii psiji alKuHOB,
obmrast hopMmysia, HOMEHKJIATYpa U
M30MepHsl. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
QIKUHOB, SP-THOPUIN3AIIHS DJICKTPOHHBIX
opbuTtaineit aroma yriepoaa. dusndeckue
CBOMCTBA AJIKUHOB.

XUMHUYECKHUE CBOMCTBA: PEAKIINU
MIPUCOSUHEHNS, TUMEPHU3allUU U
TpUMepH3aIiy, OKucIeHus. Kucinoraeie
CBOMCTBA AJIKHHOB, MMEIOIIUX KOHIICBYIO
TpOMHYIO cBA3b. KauecTBeHHbIE peakIuu
Ha TPOWHYIO CBSI3b.

Crioco0bI oy4eHus M pUMEHEHHUE
ATKUHOB

2.3

ApomaTnyeckue
YTJIEBOJIOPO/IbI (apEHBI)

ApomaTHdeckue yriaeBoI0pOIbI.
["'omomnoruueckuii psiji apeHoB, 001as
dopmya, HOMEHKIATypa U U30MEPUSI.
DJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYJIbI O€H3071a.

KJIacCaM.

BbISBISATH F€HETUUECKYIO CBA3b
MEX1y YIJI€eBOAOPOJAMH Pa3IMUHbIX
KJIACCOB U MOJTBEPKIaTh €€ HAIUYue
ypaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHUYECKUX peakLun

C UCMOJb30BAHUEM CTPYKTYPHBIX
dbopMyI1 BEIIECTB.

XapaxkTtepu3oBaTb HCTOUHUKHU
YIIEBOJOPOIHOTO ChIPhs (HEPTB,
MIPUPOIHBINA Ta3, yroib), CHOCOObI UX
nepepadoOTKU U MPAKTUYECKOE
IPUMEHEHUE NIOyYaeMbIX IIPH 3TOM
MPOAYKTOB.

Hcnonb3oBaTh 00IIIEHAYYHbBIE
METO/Ibl TO3HAHUS

MIPU CaMOCTOSITETBHOM
MJTAHUPOBAHUH, TTPOBEACHUH U
OMKMCAHUHM XUMUYECKOTO
AKCcIepuMeHTa (J1abopaTopHbIC
OTIBITHI M MPAKTUYECKUE PAOOTHI).
CrnenoBathb nmpaBuiiaM 0€30MaCcHOM
paboThI B TabopaTopuu

IIPU UCTIOJIb30BAHUN XUMHUYECKOM
NOCY/Ibl M 00OPYAOBAHHUS, A TAKXKE
IpaBUjIaM OOpAILEHUS C BEILIECTBAMU
B COOTBETCTBUU C UHCTPYKIUSIMU
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IIpasuno apomamuunocmu, npumepol
ApoOMaAMUYecKux coeOUHeHutl.
DU3NYECKUE CBOMCTBA APEHOB.
XHUMUYECKHE CBOMCTBA OE€H30J1a U €ro
TOMOJIOTOB: PEaKIIUK 3aMEIICHUS

B OE€H30JIbHOM KOJIbII€ U YTJIEBOJOPOTHOM
paaukale, peakiuu MpUCcOoeIMHEHNS,
OKHCJIEHHE TOMOJIOTOB O€H301a.
Peaxyuu snexmpoghunvroeo 3amewerus.
[IpencraBienue 06 OPUEHTUPYIOIIEM
JEUCTBUM 3aMECTUTENEH B OEH30JbHOM
KOJIbLI€ Ha MPUMEPE ATIKMIIbHBIX
paguKaioB, KapOOKCHIIBHOM,
TUJIPOKCUIIbHBIN, aMUHO- U HUTPOTPYIII,
aTOMOB TaJIOT€HOB.

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

2.4

[TpupoaHBIE NCTOYHUKH
YIIIEBOJIOPOIOB M MIX
nepepaboTka

[Tpuponnsiii ras. [lomytHbie HeDTIHBIC
rasbl. Hed1h 1 €€ mponcxoxaeHue.
KameHHbII yroib U IPOAYKTHI €r0
nepepadoTKu.

CnocoObI nepepaboTKH HEPTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUH,
KATaJIUTUYECKUI ), pUPOPMUHT, TUPOJIU3.
[IponykTel epepaboTKu HEPTH,

BBINIOJIHEHUS TAOOPATOPHBIX OMBITOB
U IPaKTUYECKUX paboT

IO MOJTYYEHUIO U U3YUEHUIO
OpPraHMYECKHUX BEILECTB.
[IpencraBusaTs pe3yabTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHUI COOTBETCTBYIOIUX
peaKUui U JenaTh BbIBOABI HA UX
OCHOBE.

[IpoBOIUTE BEIYMCIICHHUS

JUISL OTIPENIETIEHUS MOJIEKYJIIPHOU
(dhopMyJIbI OPraHUYECKOro BEIecTBa
10 YPAaBHEHUIO XUMHUYECKOW PEaKLIUN
Y II0 MacCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJAIIUX B €r0 COCTAB,
1o Macce (00beMy) MPOTYKTOB
CTOpaHHS.

CamocCTOATENBHO ITAHUPOBATh U
OCYILECTBJIATH CBOKO
[IO3HABATEIbHYIO JACSITEIBHOCTD;
[IPUHUMATh aKTUBHOE y4acTUE

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

['eneTnueckas CBSI3b MEXIY PA3TUIHBIMU
KJIacCaMH yTJI€BOJ0OPOJIOB

2.5

["asmoreHnpon3BoIHBIE
YIJIEBOJOPOIOB

DJIEKTPOHHOE CTPOCHUE
raJioreHOMPOU3BOHBIX YIIE€BOAOPOIOB.
Peakuuu 3amMmelneHus rajoreHa

Ha TUJIPOKCHII, HUTPOTPYIIITY,
AAHOTPYIITY, aMUHOTPYIIITY.

JlelicTBHE Ha TaJIOTEHIIPOU3BO/IHbIC
BOJIHOT'O M CITUPTOBOI'O pacTBOpa
meroun. B3anmopaencreue
JIATAJOrCHAIKAHOB C MAarHUEM U IIMHKOM.
[TonsaTHE O METAILTIOOPTaHUYECKUX
coeMHEeHMAX. Vcrmons30Banue
raJIOTCHIIPOU3BOJIHBIX B OBITY, TEXHUKE H
B CUHTE3E.

IKcnepUMEHTAIbHbIE METO/IbI
M3y4YeHHUs] BelleCTB 1 UX MPeBPallleHui:
e J/lemoHCTpauuu:

— JeMOHCTpaIus GU3NIYECKUX CBONCTB
YIJIEBOJIOPOIOB (PaCTBOPUMOCTB);

— KaueCTBEHHBIE PEaKIINU
YIJIEBOJIOPOJIOB Pa3IMUHBIX KJIACCOB
(oOecuBeunBaHUE€ OPOMHOM MIJIM MOTHOM
BOJIbI, paCTBOpA MepMaHTraHaTa Kajusl,
B3aUMOJICHCTBHE alleTHUICHA
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C aMMHa4YHBIM PaCTBOPOM OKCHa
cepebpa);

— o0pa3upl MIacTMace, Kay4yKoB U
PE3UHBI,

— kojuekiun «HedTb» 1 «YToiby;

— BuaeodparMeHT «BynkaHu3amms
PE3UHBD.

e JIaGopaTopHBIE OMBITHI:

— O3HaKOMJICHHE ¢ o0pa3amu
IIacTMacc, KaydyKoB U PE3UHBI,

— MOJICTMPOBAHUE MOJICKYI
yrIEBOIOPOJIOB U
raJIor€HOIPOU3BOIHbIX;

— TIONy4YE€HUE METaHA U U3y4YEHUE eTro
CBONCTB;

— IOJYYCHHUC allCTUJICHA U U3YUCHUC €TI0

CBOJNCTB.

o [IpakTrueckue paboOTHI:

Ne 1. Ilonmyuenue sTuneHa u U3y4eHue
€ro CBOMCTB.

e PacuérHbie 3anaun:

— OIIpEeACIICHUE MOJIEKYISIPHON
(opMyJIbl OPraHUYECKOT O BEIIECTBA

110 MaCCOBBIM A0OJISIM aTOMOB 3JICMCHTOB,

BXOJAIIIMX B €TI0 COCTAB,
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— HaXO0XJICHHE MOJIEKYJISIPHON (HOPMYJIbI
OpPraHUYECKOTO COSMHEHUS M0 Macce
(oOBeMy) IPOJIYKTOB CrOpaHus;

pacuéThl IO YPaBHEHUIO XUMHUYECKON
peaxIu

Hroro no pazneny

35

Paznen 3. Kuciiopoacoaep:kamme oprannyeckne coeIMHeHus

3.1

Cnuptsl. @eHon

11

[IpenenbHbIE OHOATOMHBIE CIUPTBHI.
Ctpoenue Monekyn (Ha mpumepe
MeTaHoJIa ¥ 3Ta”oja). ['omonoruyeckuii
psin, obias ¢popMyia, H3oMepus,
HOMEHKJIaTypa U Ki1accu(uKaius
cnupToB. PU3nyUecKue CBOMCTBA
criuptoB. BogopoHas cBs3b.
XHAMUYECKUE CBOMCTBA: PEAKIUU
3aMellleHUs, IeruapaTaluu, OKUCICHHUS,
B3aMMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPraHM4YECKUMHU KUCIIOTaMHU.
KauecTBeHHast peakiysi Ha OJJHOATOMHBIE
cnupThl. OU3NOIOTHYECKOE AEHCTBUE
ATaHOJIa U METAHOJIA HA OPTaHU3M
yenoBeka. CriocoObl MOTy4YeHus U
IIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.
[IpocTsie 3¢upbl, HOMEHKIATYpa U
nzoMepusi. OcoOEHHOCTH (PUBHYECKUX U
XUMHUYECKUX CBOMCTB.

PackpbIBaTh CMBICI N3y4aeMBbIX
MOHSATUM (BBIJETATh UX XapaKTEPHbBIC
MPU3HAKK) U IPUMEHSAThH ATH TTOHATHUS
P ONKMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, 1151 OOBSICHEHUS
OTJICTHHBIX ()aKTOB M SIBJICHHM.
Hcrnonp30BaTh XMMUYECKYIO
CUMBOJIMKY JIJISI COCTaBIICHHUS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpPHYTOI, COKPAILIEHHOIN)
(dbopMyIT KUCTOPOICOACPIKAIITIX
OpPraHMYECKUX BEIIECTB.

VY cranaBnuBaTh MPUHAIICKHOCTh
KHCJIOPOIOCOACPIKAIITX
OpraHUYECKHUX BEIICCTB

K OIpEeEICHHOMY KJIacCy IO COCTaBy
1 CTPOCHHMIO, Ha3bIBaTh UX

10 CHCTEMAaTHYE€CKOW HOMEHKIIATYPE;
MIPUBOJIUTH TPUBHUATIBHBIC HA3BAHUS
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MHOT0aTOMHBIC CITUPTHI: ATUIICHTITUKOIb
U rinepuH. usznyueckre U XUMUIEeCKue
CBOMCTBA: PEAKIIUU 3aMEILCHNUS,
B3aMMO/ICHCTBUE C OPraHUYECKUMHU U
HEOPraHUYCCKUMH KUCIIOTaMH,
KaueCTBCHHAS pEaKIIUs

Ha MHOTOAQTOMHBIE CITUPTHI.
dusnonornyeckoe AeCTBUE

Ha opranusM yenoBeka. CrocoOsbl
MOJIYYCHHSI ¥ TIPUMCHCHHE
MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIBI, B3aUMHOE
BJIMSTHUE THIPOKCOTPYIIIBI U
6en3onbHOTO siapa. Gusnyeckue
cBoiicTBa eHona. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB (heHOJIa.
KauecTBeHHbIE peakiiny Ha (DEHOJT.
TokcuunocTh (heHosa. Crocoosl
NOJTydeHUs ¥ pUMEHeHue (peHona.
denondopmanpaeruaHas cMoa

3.2

KapOonunbHbie
COCTMHCHUS
QJTbJICTUBI 1 KETOHBI.

KapOoHOBBIE KUCITOTHI.

CrnoxHble 3pupsbl.
Kupsl

21

KapOoHubHbIE COETMHEHNUS: albIETUAbI
Y KE€TOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJILHOM TPYIIIBL.
["oMonoruveckue psiabl anbIETHI0B U
KETOHOB, 00111as (hopmyIa, u3oMepust

1 HOMEHKJaTypa. PU3n4eCcKue CBOMCTBA
aJIbJIETUIOB U KETOHOB.

OTJICJIbHBIX TIPE/ICTaBUTENICH

KU CJIOPOJICOAEPKAIINX COCTMHEHMUIA.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHune, Gu3ndecKue u
XUMHUYECKHUE CBOMCTBA, BAXKHEHIIINE
CIOCOOBI OJIYYEHUS MPEICTaBUTECH
Pa3IMYHBIX KJIaCCOB
KHCJIOPOJICOACPIKAIIMX COSTUHEHUM;
BBISIBJISITh TEHETUYECKYIO CBA3b
MEXK]ly HUIMU U MIOJTBEPKIATh €€
HaJIM4ue ypaBHEHUAMU
COOTBETCTBYIOIINX XUMUUYECKUX
PEaKIui C UCMOIBL30BAaHUEM
CTPYKTYPHBIX (hOPMYIT BEIIECTB.
ITonTBepkaaTh HA KOHKPETHBIX
MprUMepax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOM CIOCOOHOCTH
KHUCJIOPOJICOAEPIKAIIINX
OpraHUYEeCKHUX BEIIECTB

OT (YHKIIMOHAJILHBIX TPYIII

B COCTaBE X MOJIEKYJI, B3aUMHOI'0
BIIMSIHUSI @aTOMOB U TPYIII aTOMOB

B MOJIEKYJIaX; a TaK¥Ke

OT 0COOCHHOCTH peain3alluu
Pa3IMYHBIX MEXaHW3MOB IIPOTEKAHUS
PEAKIINH.

OnuceIBaTh COCTaB, XUMHUUYECKOE
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XHUMHUYECKHE CBOMCTBA alIbJIETUIIOB U
KETOHOB (peaKIuu IPUCOSTUHEHUS).
lIpeocmasnenue o mexanusme peaxyuii
HYK1e0UIbHO20 NPUCOEOUHEHUS.
OxwucreHne anpIerua0B, KAYeCTBCHHBIC
peakuu anbAaeruaoB. CrocoObl
MOJIy4YEHHUS U IPUMEHEHHE aTbIETUI0B U
KETOHOB.

OaHOOCHOBHBIE MPEEIbHBIE
KapOOHOBBIE KUCTOTHI. OCOOCHHOCTH
CTPOCHHS MOJICKYJT KapOOHOBBIX KUCIIOT.
N3omepus m HomeHKnarypa. Ou3ndeckue
CBOMCTBA, BOJIOPOJHBIC CBSI3U.
XUMHUUYECKUE CBOMCTBA: KUCIIOTHBIE
CBOMCTBA, peaKkIlus dTepuPpuKaium,
PEaKIuy ¢ y4aCTUEM YTJIEBOJOPOTHOTO
paauKkania.

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT: CJIOXKHBIE 3(DUPBI, aHeuOpuobl,
2A/I02EHAH2UOPUODL, AMUODL, HUMPUITBL.
OcoOeHHOCTH CBOWMCTB MYpPaBbHHOMN
KHCJIOTHI.

MHorooOpa3ue KapOOHOBBIX KHUCHOT.
Oco0eHHOCTH CBOMCTB HEMPEAETbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCIIOT,
TUKApOOHOBBIX KUCJIOT,
TUIPOKCUKAPOOHOBBIX KUJIOT.

CTpOCHHE ¥ IPUMEHECHHE KUPOB U
YIJIEBO/IOB, XapaKTepPU30BaTh UX
3HAYEHUE JUISI )KU3HEACSITEIIbHOCTH
OpPraHU3MOB.

Oco3HaBaTh OMMACHOCTH BO3JIECUCTBUS
Ha YKUBBIC OPraHU3MbI OIIPE/ICICHHBIX
KHCIJIOPOCOAE PIKAIIIIX
OpPraHUYECKUX BEUIECTB M MOSCHATH
Ha MIPUMEPAX CTIOCOOBI YMEHBIIEHUS
Y TIPEIOTBPAIICHHS X BPETHOTO
BO3/ICHCTBHI HA OPTraHU3M YEJIOBEKa.
Hcnonb3oBaTh 00LIEHAYYHbBIE
METO/Ibl TTO3HAHUS

MIPU CaMOCTOSITEIILHOM
MJIAHUPOBAHUM, IPOBEICHUH U
OMHMCAHUHM XUMUYECKOTO
sKcIiepuMeHTa (J1abopaTopHbIe
OTIBITHI U TIPAKTHYECKUE PAOOTHI).
CnenoBath mpaBuiaMm Oe30macHOU
paboThl B TabopaTopuu

P UCTIOJB30BAHUH XUMHYECKON
MOCY/IbI M 00OPYAOBAHHUS, A TAKXKE
MpaBujiaM 0OpaIieHus ¢ BEIIECTBAMHU
B COOTBETCTBHH C HHCTPYKITUSIMHU
BBITIOJTHEHUS 1a00PATOPHBIX OIMBITOB
Y TIPAKTUYECKUX padoT

IO MOJIYYEHUIO U U3YYEHUIO
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[IpencraBuTeny BBICIIHX KapOOHOBBIX
KHCJIOT: CTE€ApUHOBAs, NAaJIbMUTHHOBAS,
OJIEUHOBAS, JUHONEBAS, TUHONEHOBAS
KUCIIOTHI. CrIOCcOObI OJTYUYEeHUSI U
MpUMEHEHNE KapOOHOBBIX KHCIIOT.
Cnoxnsie 3¢upsbl. ["'omonorudeckuit psj,
oOmas popMyia, U30MepHUs U
HOMEHKJIaTypa.

XKupsl: ctpoenue, puzndecKkue u
XMMHYECKHE CBOMCTBA KUPOB: THAPOIIN3
B KHCJIOW U LIECJIIOYHOMU Cpeiax.
Oco0OEHHOCTH CBOWCTB KHPOB,
COJICPIKAIIUX OCTATKH HEMpPeeTbHBIX
KUPHBIX KUCIOT. JKUpbI B IpUpoOeE.
Mpbu14 KaK CONU BBICIIUX KapOOHOBBIX
KHCJIOT, UX Moro1ee aerctue. [lonsmue
0 CUHMEemU4eCcKUux MOWUx cpeocmseax

(CMC)

3.3

YriaeBobl

OO6mas xapakTepuCTHUKa YrieBOI0B.
Knaccudukanus yrieBoaoB (MOHO-, T1-
U TIOJIUCAXapHU/IbI).

Monocaxapuibl: TJTF0K03a, (PYKTO3a,
pubo03a, rajlakTo3a, Je30KCUprdo3a.
du3nyeckre cBONCTBA U HAX0XKICHUE

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

OpraHNUYECKUX BEIIECTB.
[IpencraBusTh pe3yiabTaThl
AKCIIEpUMEHTa B (popme 3amnucu
YPaBHEHUM COOTBETCTBYIOLINX
peaKkuii U AeIaTh BBIBOABI HA UX
OCHOBE.

[IpoBOAUTH BEIYUCIHEHUS

IUISL OTIPENIETIEHUS MOJIEKYJIIPHOU
(bopMyIIBI OPraHMYECKOTO BEIIECTBA
[0 YPABHEHUIO XUMHYECKOW PEAKIINHU
Y 110 MAcCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOASIIUX B €r0 COCTAaB,
a TaK>Xe Ha OIpEJEIICHUE N0JIN
BBIX0/1a IPOJYKTA PEAKLUU

OT TEOPETUYECKU BO3MOMKHOTO.
CamocToATeNbHO ITAHUPOBATh U
OCYHIECTBIIATH CBOIO
MO3HABATENbHYIO ACATEIIbHOCTD;
NPUHUMATh AKTUBHOE y4acTHe

B I'PYIINIOBON Y4EOHOM NESITEIHbHOCTH
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2noKo3sl, npoekyuu Xeyopca, a- u -
aHOMepbl 2NIIOKO3bL.

XUMHUUYECKHUE CBOMCTBA TIIFOKO3BI:

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

[IpuMeHeHuE TIIIOKO3bI, €€ 3HAUCHUE

B KU3HEAECATEIbHOCTH OPraHu3Ma.
Jucaxapuabl: caxapo3a, MaJIbTO3a U
JakTo3a. BoccranasnuBaromue u
HEBOCCTAHABJIMBAIOIIUE JUCAXAPUIBI.
I'mpponmus caxapo3sbl. HaxoxaeHnne

B [IPUPO/IE U PUMEHEHUE.
[Tonucaxapuabpl: Kpaxmai, IIIMKOTEH U
nesuono3a. CTpoeHre MakpoMOJIEKY
Kpaxmaja, TIMKOT€Ha U 1EJUTIOJIO3bI.
dusnvecKrue CBOMCTBA Kpaxmala u
1EJUTI0103bl. XUMHUUYECKHE CBOMCTBA
Kpaxmaiia (THApoJu3, KaueCTBEHHAs
peakius ¢ Hoaom). XuMHUIeCKue
CBOMCTBA 1EJUTI0JI03bI (TUIPOIIU3,
peakius noiaydeHue 3(pupon
1er0I1036l). IloHsTue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a,
aleTaTHBIN MIEJNK).
JKCIePpUMEHTAIbHbIE METO/bI
M3y4Y€eHHUs] BelIeCTB M UX MPeBPAllleHUH:
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e J/lemoHCTpauuu:
— CBOMCTBA CIIUPTOB: PACTBOPUMOCTh
B BOJIC, B3aMMO/ICHCTBHE dTaHOIa

C HAaTPUCM, OKHUCJIICHUC 3THUIJIOBOI'O CIIMPTa

TUXpOMATOM Kayust (BO3MOYKHO
HCIT0JIb30BaHUE BUICOMATEPHAIIOB);

— KaueCTBEHHBIE PEAKIIUHU aJIbJICTH/IOB:
C aMMHUAYHBIM PACTBOPOM OKCHIA
cepedpa u rugpokcuom meau(ll);

— XMMHYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHCJIOTHI.

e JIlabopaTopHbIE OMBITHI:

— peakIus TJIHIEPUHA C THIPOKCHIOM
meau(ll);

— OKHCIICHHE 3THJIOBOTO CITUPTA

B JIbJETUJI PACKAJIEHHON MEIHOU
MIPOBOJIOKOH;

— B3aUMOJICHCTBHE PACcCTBOPA TIIFOKO3bI
¢ ruapokcuaoM meau(Il);

- BBaHMO,ZIGfICTBPle Kpaxmalia ¢ HOJO0M.

o [IpakTrueckue pabOTHI:

Ne 2. Pemenue skcnepuMeHTaIbHBIX
3aja4 1o reMe «CnupThl U (PEHOIBIY;
Ne 3. Pemienue skciepruMeHTaIbHBIX
3aja4 1o teMe «KapOoHOBbIE KHCIIOTHI.
CrnoxxHblie 2Gupb».

e PacuéTHbIe 3a1a4H;
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— OIpEIETCHUE MOJEKYJIIPHOU
dbopMyIIbl OPraHMYECKOTO BEIIECTBA

10 MacCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIUX B €70 COCTaB; IO Macce
(00BbEMyY) TPOYKTOB CrOPaHMUS;

0 KOJIMYECTBY BeIecTBa (Macce,
00BbeMY) TIPOJIYKTOB PEAKIIUK U/WUITH
MCXOJHBIX BEUIECTB;

— pelleHue pacyE€THHIX 3a1a4

Ha OIpe/eNIeHUe 0TI BBIX0/Ia MPOTYKTa
PEaKIINH OT TEOPETUYECKU BO3MOKHOTO

Hroro no pazneny

41

Pa3nen 4. A3orconep:kanue OpraHudecKkue coelMHeHUs

4.1

AMUHBEL.
AMUHOKHUCIIOTHI. beku

12

AMWHBI — OPraHNYECKHE MPON3BOIHBIE
amMmuaka. Knaccudukanus aMiuHOB:
anudaTuuecKue U apoMaTUIECKHUE;
MIEpBUYHBIC, BTOPUYHBIC U TPETUYHBIC.
Crpoenue Monekyd, oomias Gpopmyna,
U30MepHsi, HOMEHKIATypa U (pU3nYecKue
CBOMCTBA. XMMHYECKOE CBOMCTBA
amdaTHIecKuX aMHHOB: OCHOBHBIE
CBOMCTBA, AIKWIMPOBAHUE, PEAKLINU

C a30THCTOM KUCIIOTOM.

Conu ankuaaMMOHHS.

AHWINWH — NPEJCTABUTENIb AMUHOB
apoMaruudeckoro psaa. Ctpoenue
aHunuHa. B3anmHoe BausiHUE rpymn

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATHUH (BBIIETATH UX XapaKTEPHbIE
MIPU3HAKK ) U IPUMEHSTH 3TH TTOHITHS
IIPY OITMCAHUU COCTAaBa Ml CTPOCHUS
BEIECTB, 1151 OOBSICHEHUS
OTJIEJIbHBIX (DaKTOB U SIBJICHUI.
Hcnonb30BaTh XUMHUYECKYIO
CHUMBOJIMKY JIJIS1 COCTaBIICHUS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpPHYTOM, COKpAILIEHHOIN)
dhopMyIT a30TCOoAEPKAIITNX
OpPraHMYECKUX BEIECTB.

OnpenensiTe MPUHAJICKHOCTD
a30TOCO/IePKaIUX BEIIECTB
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aTOMOB B MOJIEKYJI€ aHUJIMHA.
Oco0EeHHOCTH XUMHUYECKUX CBOMCTB
anunuHa. KauecTBeHHBIE peakInu

Ha aHUJIAH.

CniocoObI ToyyeHre U MpUMEHEHUE
andaTUIeCKUX aMUHOB U aHWJIMHA

U3 HUTPOOEH301a.

AmMuHoKHCITOTEI. HOMEHKIIaTypa u
n3omepusi. OTAenbHbIE NPEICTABUTETN
0-aMHUHOKHCJIOT: TJIUIAH, aJJAHWUH,
(eHunananum, cepun, erymamuHosas
Kucioma, 1u3un, yucmeur. Onmuyeckas
uzoMepust AMUHOKUCTIONL.

D- u L-amunoxucromeor.

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

Bbenku kak npupoIHbIE TOTUMEPHI.
[lepBuyHas, BTOpuIHAS U TPETUYHAS
CTPYKTypa O€lnKoB. XUMUYECKHE
CBOMCTBa OEJIKOB: THIAPOJIH3,
JIeHATypaIusl, KaueCTBEHHbIC PEaKIINU
Ha OEJIKH.

K ONPEICIICHHOMY KJIaCCy MO COCTaBYy
Y CTPOEHMIO, Ha3bIBaTh UX

10 CUCTEMATUYECKOM HOMEHKJIATYPE;
MIPUBOJINTH TPMBHUATIbHBIC HA3BAHUS
OTHEJIbHBIX IPEACTABUTEIIEH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3NIECKUe U
XUMHUYECKHE CBOMCTBA, BAXKHEHIIINE
CIIOCOOBI TTOTYIEHUST TUTTHYHBIX
MPECTABUTEIICH a30TCOACPKAIINX
COCIUHCHUM.

OnuceiBaTh COCTaB, CTPYKTYDPY,
OCHOBHBIC CBOICTBA OCIIKOB;
MOSICHATh Ha MpUMEpax 3HAUCHUE
OCJIKOB ISl OpraHr3Ma YeIoBeKa.
[IpoBOUTH BHIYUCIICHUS

IUISL ONTPEAEICHUSI MOJIEKYJIIPHOM
(hopMyJIbI OPraHUYECKOro BeecTBa
110 MaCcCOBBIM JOJIIM aTOMOB
2JIEMEHTOB, BXOJAIINX B €r0 COCTaB,
a TAK)Ke M0 YPaBHEHUSIM XUMUYECKUX
peaKkuuil.

Hcnonb3oBaTh 00LIEHAYYHbBIE
METOJIbI ITO3HAHUS

MIpY CaMOCTOSITEIBHOM
TJIAHUPOBAHUM, TTPOBEJICHUM U
OIMCAaHUM XUMHUYECKOTO
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llonamue 06 azomcodeparcawyux
2emepoyYUKIUYECKUX COeOUHEHUSIX.
Tupumuounossvie u nypurossie
ocHosanus. Hykneunosvie kuciomoi:
cocmas, cmpoenue u buonocuyeckoe
pOib.

JKCNepUMEHTAIbHbIE MEeTOIbI
M3Yy4YeHHs BellleCTB U UX MpeBpalleHuil:
e J/[emoHCTpauuu:

— pacTBOpeHHE OEITKOB B BOJIE;

— JeHarypaius OeJIKOB IPU HArPEBAHUH,
— IBETHBIE peaKlK OEIKOB.

o [IpakTrueckue pabOTHI:

Ne 4. Pemenue s3kcnepuMeHTAIIbHBIX
3aJa4 1o TeMe «A30TcoaepKalue
OpPraHu4YecKUe COCTUHEHUSY,

Ne 5 Pemenne skcnepuMeHTaIbHBIX
3amad 1o reme «Pacmo3HaBanue
OpPraHUYECKUX COCAMHEHUIY.

e Pacuérneie 3anaun:

— OIpeesIeHNE MOJICKYJISIPHOM
(GopMyIbl OPraHMYEeCcKOro BEIIeCTBA

10 MaCCOBBIM JOJISIM aTOMOB JIEMEHTOB,
BXOJISIIIIUX B €r0 COCTaB; MO Macce
(oOBeMy) IPOJIYKTOB CrOpaHus;

10 KOJIMYECTBY BEIlleCcTBa (Macce,

AKcIepuMeHTa (J1abopaTopHbIE
OIBITHI ¥ MPAKTUYECKUE PaOOTHI).
CaMOCTOSITENIEHO TUIAaHUPOBATh U
OCYILECTBJIATH CBOKO
MO3HABATENBHYIO JESTENbHOCTD;
MIPUHUMATh aKTUBHOE y4aCTUE

B I'PYIINOBON Y4eOHOM AesATEeIbHOCTH
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00BEMY) NMPOTYKTOB PEAKLIMU

W/WIM UCXOJHBIX BEILECTB;

— pELIEHUE PACYETHBIX 3a1a4

Ha OIpPEJEICHUE JOJIM BbIXOAA IPOIYKTa
PEaKLUU OT TEOPETUYECKU BO3MOKHOI'O

Hroro no pazneny

12

Pa3nea 5. BoicokoMoOIeKyJISIpHbIE COeIUHEHUS

5.1

BricokomMoneKysipHbie
COECIMHEHUS

6

OCHOBHBIE TTOHSTHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJMMEPHU3aLIUU, CPETHSISA
MoJieKysipHas Macca. OCHOBHBIE METOIbI
CHHTE3a BBICOKOMOJICK YIS PHBIX
COCMHEHUH — MOJMMEPU3ALIUS U
nonuKoHAeHcanus. [Ipedcmasnenue

0 cmepeopezyIApHOCmU U
HAOMOJIEKYIAPHOU CIMPYKIYpe
NOIUMEPOB, 3A8UCUMOCHIb CEOUCME
NOUMEPOE OM UX MOJEKVIAPHOS0 U
HAOMONEKYIAPHO20 CIMPOEHUS.
[TonumepHbie maTepuansl. [lnactmaccel
(TOMMATHUIIECH, TTOJIUIIPOTIHIIEH,
MOJIMBUHWIXJIOPHI, TTIOJIUCTUPOI,
MOJIMMETUIIMETAKPHUJIAT, MOJIMKapOOHATHI,
nonudTHIEeHTepedTanar). Y Tunuzanus u
nepepadoTKa MIACTHKA.

DJ1acToMephl: HATYPAIbHBIM,

Bnaners nzydaeMbIMU XUMHYECKUMHU
HNOHSTUSIMU: PACKPBIBATH CMBICT
U3Y4aeMbIX TOHATHN U PUMEHSITh
ATHU TOHATHS MPU OMUCAHUU COCTaBa
U CTPOCHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEIIECTB,

JU1s1 OOBSICHEHUS OTAEIBHBIX (PaKTOB
U SIBJICHUI.

Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIUKY JIJISl COCTABIICHUS
CTPYKTYPHBIX (POPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUM PEAKLIUU MOJTUMEPU3ALUN
U TIOJIUKOHJICHCAIU Y.

OnuceIBaTh COCTAaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA U MPUMEHEHNE
Kay4yKoB, Hauboiee
pacnpoCTpaHEHHBIX BUIOB IJIACTMACC
1 BOJIOKOH.

Hcnonb3oBaTh 00lIEHAYYHbBIE
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CUHTETHUYECKHE KaydyKH (OyTaIueHOBBIH,
XJIOPOITPEHOBBIN, N30 PEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

BonokHna: HaTypasibHbIe (IIepCTh, MIETK),
MCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(KarmpoH u JaBcaH).

Ilonumepwi cneyuanbHo20 HaA3HAYEHUS]
(meghion, Kesnap, 21eKmponposoosuue
noaumepwbl, buopasiazaemvie NOIUMEPHL).
JKCIePUMEHTAIbHbIE METOAbI
M3Y4YeHHs BellleCTB U UX NMPeBPaLleHHUil:
e /[eMOHCTpanuu:

— O3HAKOMJICHHE C 00pa3iaMu
IIPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJIacTMacc, Kay4ykoB.

e [IpakTrueckue pabOThI:

Ne 8. Pemienue skcnepruMeHTaIbHBIX
3aja4 o teMe «Pacrno3HaBanue
IJ1aCTMAcC U BOJIOKOH)

METO/TbI TTIO3HAHUS
IIPU CaMOCTOSITEIbHOM
IUIAHUPOBAHUHU, TPOBEACHUU U
OINKMCAaHUU XUMUYECKOTO
sKcIiepuMeHTa (J1abopaTopHbIe
OTIBITHI U MPAKTUYECKHE PAOOTHI)

Htoro no pazneny 6
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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11 KJIACC
HanmenoBanue
Ne KonmuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3nesoB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB oOy4aromuxcs

y4eOHOI0 IIpeIMeTa

Paznen 1. TeopeTuueckue ocH

OBbI XUMHUN

1.1

CtpoeHue aToma.
[lepuoanuecknit 3aKOH
u [lepuoanueckas
CHUCTEMA XUMHYECKUX
3JIEMEHTOB

J.1. Menneneena

9

Atom. CocTaB aTOMHBIX SIJIED.
XUMHYECKUH 3EMEHT. M30TOnBI.
Kopnyckynapno-eonnosoti oyanusm,
0BOUCMBEHHASL NPUPOOA INEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB, K8AHMOGblE YUCIA.
DHepreTuuecKre YpPOBHHU U TIOTyPOBHHU.
Atomubie opoutanu. Knaccudukanus
XHUMHYCCKHX JIEMEHTOB (S-, p-, d-, f-
aJeMeHTHhl). PacmpeneneHue 3J1eKTPOHOB
110 AaTOMHBIM OPOUTAIISAIM; NPUHYUN
MuHuMyma snepeuu, npunyun llaymu,
npasuno Xynoa. JIEKTPOHHBIE
KoH(puryparuu aromoB 31eMeHToB | — IV
NEPUO0B B OCHOBHOM U BO30 y>KJIEHHOM
COCTOSTHUH, AJIEKTPOHHBIE KOHPUTYpaIuu
MOHOB.

llousimue 06 snepeuu uonusayuu,
9HEpeUU cpoOCcmea K dJIeKMpPOHY.
DJIEKTPOOTPUIIATETLHOCT.
[Tepuoanuecknii 3axkoH u [lepuoanueckas

PackpbIBaTh CMBICI N3ydaeMBbIX
MOHATUH (BBIIETIATH UX XapaKTEPHbIS
NPU3HAKH) U IPAMEHSITh 9TH MTOHATHUS
NIpY OMMCAHUU COCTaBa M CTPOCHUS
BEIIECTB, ISl OOBSICHCHHSI
OTJIETHHBIX (DAaKTOB U SIBIICHUM.
PackpbIBaTh CMBICIT TTEPHOTHIECKOTO
3akoHa JI. 1. MeneneeBa u
JIEMOHCTPUPOBATH €TO
CUCTEMAaTU3UPYIOIIYIO,
OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKITHH.
XapakTepu3oBaTh dJIEKTPOHHOE
CTpOCHHE aTOMOB (B OCHOBHOM U
BO30Y)XIEHHOM COCTOSIHUHM) U NOHOB
XUMHYECKHX JIEMEHTOB | — 4
MIEPUOJIOB ¥ X BaJICHTHBIC
BO3MOYXHOCTH, HCTIOJIB3YS TTOHITHS
S-, p-, d-37eKTpOHHBIC OPOUTAIIH,
DHEPreTUYECKUE YPOBHHU.

OOBICHATH 3aKOHOMEPHOCTH
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CHCTEMa XUMHYECKHUX DJIEMEHTOB
.. MenneneeBa. CBsi3b
[Tepuoguueckoro 3akoHa u
[Teproanyueckor CUCTEMbI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOpUEN
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XUMUUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMU MTPOCTHIX
Y CJIOKHBIX BEUIECTB MO CPYIIaM U
nepuoaaM. 3Ha4eHUE MEePUOANIECKOTO
3akoHa /.. Menneneena.
JKCIepUMEHTAIbHbIE METObI
M3y4eHUsl BelleCTB M X MpeBpalleHuil:
e J/[emoHCTpanuu:

— Buabl Tabnui «llepuoguyeckas
CHCTEMa XUMHYECKUX DJIEMEHTOB

J.1. MenpaeneeBay

M3MEHEHHUS CBOMCTB XMMUYECKHUX
3JIEMEHTOB Y UX COCTUHEHUM

T10 TIEpUOJIaM M TpyIIam
[lepuoguueckon CuCTEMBI

J. . MeHnpaeneeBa

1.2

CTtpoeHue BellecTna.
Mmuoroo06pasue
BEIIECTB

11

XuMH4ecKast CBsI3b. BUabl XUMHUYECKOM
CBSI3M: KOBaJICHTHAs, MOHHAs,
MeTaaandeckas. MexaHu3Mbl
o0pa3oBaHUsI KOBAJICHTHOM CBS3U:
OOMEHHBIN U JJOHOPHO-AKIICTITOPHBIH.
DHeprus U JJiMHa cBsi3u. [1omsapHOCTS,
HAIPaBJIICHHOCTh U HACHIIIAEMOCTh
KOBAJICHTHOM CBs3U. KpaTHbIE CBA3M.
Bonoponnas cBa3b. MeXMOIIeKyIsIpHbIE
B3aMOJIEHUCTBHS.

PaCKpBIBaTB CMBICJT U3Y4aCMBbIX

MOHATUM (BBLAEISATh UX XapaKTEPHbIE
MIPU3HAKW) U IPUMEHSTH 3TU MOHATHS

P ONKMCAHUU COCTaBa U CTPOCHUS
BEILIECTB, JJIs1 OOBICHCHUS
OTJICJIbHBIX (DaKTOB U SIBJICHHIA.
OrnpeaensiTh BUIbl XUMHUYECKOM
CBsI3U (KOBAJICHTHOM, HOHHOM,
METaNINYECKOM, BOJIOPOIHOM )

B COCAUHCHHUSX, THII
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BasileHTHOCTh 1 BaJICHTHBIE BO3MOXKHOCTH
aToMOB. [ ubpuouzayus amomHvix
opoumareti. CBSI3b DJIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX
reOMETPUYECKUM CTPOECHUEM

(Ha mpuUMepe COeMHEHU PTIEMEHTOB
BTOPOT'O IEPUOJIA).

[IpencraBieHrne 0 KOMIUIEKCHBIX
coeaquHeHnx. CocTaB KOMIUIEKCHOTO
MOHA: KOMILJIEKCOOOpa30BaTeb,
muranael. KoopaunannonHoe 9ucio.
HomenkiaTypa KOMIIJIEKCHBIX
COCMHEHN. 3HAaYEHNE KOMIUIEKCHBIX
coennHenuu. [Tonsatue

0 KOOPAWHAIIMOHHOW XUMHUH.
BemecrBa MOneKyJIIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.

Tunel KpUCTATIIMYECKUX PEIIETOK
(CTpYKTYyp) U CBOMCTBA BEIIECTB.
[ToHsiTHE O TUCTIEPCHBIX CHUCTEMAX.
Nctunnsie pactBopsl. IIpencrasnenue
0 KOJUIOMJHBIX pacTBopax. CrocoOsl
BBIPAYKEHUS KOHILIEHTPAlMU PACTBOPOB:
MaccoBasi J0JIs1 BELECTBA B pacTBOPE,
MOJIsIpHast KOHIIEHTpanus. HaceleHHbie
Y HEHACBIILIEHHBIE PACTBOPBI,
pacTtBOopuMOCTh. Kprcramioruaparsi.

KPUCTAUINYECKON PEIIETKU
KOHKPETHOT'O BEILIECTBA.

OOBICHATH MEXaHU3M 00pPa30BaHMUS
KOBaJICHTHOU CBs3U (OOMEHHBIN U
JIOHOPHO-aKLIETOPHBI ).
OnpenensiTe BaIGHTHOCTb U CTETICHb
OKHCJICHHS] XUMHYECKHUX JIEMEHTOB
B COCIMHEHHUSIX PA3JIMYHOIO COCTaBA.
OOBACHATH 3aBUCUMOCTH CBOMCTB
BELIECTB OT BUJIa XUMUYECKOH CBS3H
Y THIIA KPUCTAJUINYECKON PEIIETKHU.
[IpoBOIUTH BEIYUCIIEHHUS

C MCIOJIb30BAHUEM MOHITHUS
«MaccoBast 10J1s BEIlECTBa

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

— MOJICJIA KPUCTALTNYECKUX PEIIECTOK.

e Pacuérnble 3a1auu.

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

1.3

XHUMHYECKHE PCaKnunu

19

Knaccudukanus XuMHYECKUX peakui
B HEOPraHMYECKON U OpPraHUY€eCKOu
XUMUU. 3aKOH COXPaHEHUS MaCChI
BEILECTB; 3aKOH COXPAaHEHHUs U
IIPEBPALLIEHUS YDHEPTUU NTPU XUMHUYECKUX
peakuusx. TemnoBbie 3¢ HeKTsI
XUMUYECKUX PEAKIUM.
TepMoXuMHUYECKHE YPaBHEHHS.
CKOpOCTh XUMHUUYECKON PEAKLIUH, €€
3aBUCUMOCTb OT Pas3IMYHbIX (DaKTOPOB.
['oMOreHHbIE U reTEPOreHHbIE PEAKIIUY.
Karanu3 u katann3aTopsl.

OOpaTumble U HEOOPAaTUMBIE PEAKIIUH.
Xnmuueckoe paBHoBecue. KoncranTa
XUMHYECKOro paBHOBecHs. PakTOpBl,
BIIMSIOIIME HA ITOJIOKEHNE XUMHUUECKOTO
paBHOBECHS: TEMIIEPATypa, JaBICHHUE

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHATUH (BBIIETSATH UX XapaKTEPHbIC
MIPU3HAKK ) U IPUMEHATH 3TU TTOHITHUS
IIPU OMHMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, 11 O0BICHEHUS
OTIENbHBIX ()aKTOB U SBJICHUI.
KnaccudunupoBarb XuMHU4eCcKue
PEaKINH 0 PA3TUIHBIM TPU3HAKAM
(4nciy M cocTaBy pearupyromumx
BEIIECTB, TEMIIOBOMY 3 (deKTy
pEeaKuny, U3MEHEHUIO CTEIICHEN
OKHCIICHUS 3JIEMEHTOB,
00paTUMOCTH, Y4aCTHIO
KaTanu3aropa u T.I1.);
CaMOCTOSITETILHO BHIOUPATH
OCHOBAHMUSI ¥ KPUTEPUU

TUTS KITACCU(PUKAITUU XUMUYECKUX
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Y KOHIIEHTpPAIMU BEILIECTB, YYACTBYIOIINX | pEaKIUH.

B peakuuu. [Ipunnun Jle [larenbe. OOBICHATH 3aKOHOMEPHOCTH
DIIEKTPOAUTHYECKAS] JUCCOLUALINS. MPOTEKAHUSI XUMUYECKUX PEAKIINi
CuiibHBIE U CITA0BIE DJICKTPOJIUTHI. C Y4ETOM HUX SHEPreTHUECKUX
Crenenp nucconuanuu. Mouuoe XapaKTEPUCTHUK, XapaKTep U3MECHEHUS
npou3sgedeHnue 600vl. Cpesia BOAHBIX CKOPOCTH XUMHUYECKON PeaKIuu
PacTBOPOB: KUCJIOTHAsI, HEUTpaIbHAas, B 3aBUCHUMOCTH OT Pa3IUYHbIX
niesnovyHas. BonopoaHblil mokasarenb (bakTOpOB, a TaKXKe XapaKTep

(pH) pactBopa. ['maponus cosneil. CMEILEHUS] XUMUYECKOTO PABHOBECHS
Peakiuu nonHoro oomMeHa. MO/ BIAUSTHUEM BHEUITHUX
OKHCIUTEIBHO-BOCCTAHOBUTEILHBIE BO3JICUCTBUN (MMPUHIIUIT

peakuun. CTENeHb OKUCIICHHUS. Jle Illarenwe).

OKucIUTENb U BOCCTAHOBUTEIID. PackppiBaTh CyIIHOCTB:

[Tpouiecchl okucneHus u OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
BOCCTaHOBJICHUS. Baxxueunmue peaKunii TOCPEACTBOM COCTABIICHUS
OKHCIIUTEIN U BOCCTAHOBUTENH. MeToT AIIEKTPOHHOTO OallaHca ITUX
AJICKTPOHHOT O OanaHca. DJIEKTPOIU3 peakIuii; peakiiuii HOHHOTO 0OMeHa
PacTBOPOB M PACIIABOB BEILIECTB. MyTEM COCTaBJICHUSI UX MOJHBIX U
JKCIepUMEHTAIbHbIEC METOAbI COKpaIlIEHHBIX HOHHBIX YPABHEHU;
H3y4eHHUs BelIeCTB U UX peakui rTuApOIN3a, peakiun
NpeBpalIeHuil: KOMILUIEKCO00pa3oBaHus

e /[eMOHCTpanuu: (Ha mpuMepe THIPOKCOKOMILIEKCOB
— pas3oKEeHHUE IEPOKCHIa BOAOpOaa LIMHKA U QTFOMUHIS).

B IIPUCYTCTBHUM KaTaJIM3aTopa. IIpoBOANTD M OMUCHIBATH

e JTaGOpaTOpHbIE OIBITHI XUMUYECKUN SKCIIEPUMEHT:

— TPOBENICHNE PEAKIUI HOHHOTO OHPCACTICHUE CPE/ibl BOAHBIX
0OMeHa! pPacTBOPOB BELIECTB; TPOBEIACHUE
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— ONpENENIEHUE CPEbl paCTBOPOB
BEILIECTB C MOMOIIbIO YHUBEPCAILHOTO
WHJIUKATOpA.

o [IpakTrueckue pabOTHI:

Ne 1. Bnusiaue paznuaabix GakTopoB
Ha CKOPOCTh XMMHUYECKOUN peakiuu;

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

e PacuéTHbIe 3aJa4H.

— Ppacd€Thl MacChl BELIECTBA

UM 00bEMA T'a30B 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce

Ui 00beMY OJHOTO U3 YYaCTBYIOIINX
B PEAKIIMU BEILIECTB,;

— BBIYHUCJIEHHE MAacCOBOM JOJIU U
MOJISIPHOM KOHIIEHTpAIlMU BEIIECTBA

B PacTBOPE;

— BBIYHCJICHUE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA
pEeaKInu, €CIU OJTHO U3 BEIMIECTB JAHO
B BHJIE pacTBOpa C ONPEICICHHON
MAacCOBOM JI0JIE PaCTBOPEHHOIO
BEIIECTBA

peakiuii MOHHOTO OOMEHa; U3YUYCHUE
BJIMSTHUS PA3IMUHbBIX (PAKTOPOB

Ha CKOPOCTb PEAKIINI U MOJIOKEHNE
XMUMHYECKOTO PaBHOBECHS.
CrnenoBaTh mpaBUjIaM MOJTb30BAHUS
XUMHUYECKOU MOCYION U
71a60paTOpPHBIM 000PYI0BAHHUEM.
[IpencraBiarh pe3ysabTaThl
XMUMHUYECKOTO 3KCIIEpUMEHTa

B (hopMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIMX PEAKIUI

U JIeTIaTh BBIBOJIBI HA UX OCHOBE.
[IpoBOAUTH BHIYMCIICHHUS:

C MCTIOJIb30BAHUEM MTOHSTHS
«MaccoBasi 10Jis BEeLIeCTBa

B PacTBOPE», a TAKXKE MO YPaBHEHUSIM
XUMHYECKHUX PEaKlnii, B TOM YHUCIIe
TEPMOXUMUYECKUE PACUETHI

Hroro no pazneny

39
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Paznen 2. Heopranuueckasi Xumust

2.1 | Hemeramnbl

31

[TonoxxeHne HEMETAIUIOB

B [leprnoanyeckoit cucreMe XuMHUYECKUX
anemenToB J[.1. MennaeneeBa u
O0COOEHHOCTH CTPOCHUS MX aTOMOB.
du3nyecKkre CBOMCTBA HEMETAIIOB.
AJIOTpOnusa HEMETAIOB (HA MPUMEPE
KHCIIOpOJIa, cephl, pocdopa u yriaeposaa).
Bonopon. [Monyuenue, puznueckue u
XUMHUYECKHE CBOMCTBA (peaKiuu

C METaJUIAMU U HEMETAJUIAMU,
BOCCTAHOBJICHUE OKCHUJIOB U COJICH).
[I'mapuael. TOoNMBHBIEC SJIEMEHTHI.
I'anorensl. Haxoxnenue B mpupoze,
CHOCOObI MONTy4eHUs (PU3NUECKUE U
XUMHUYECKUE CBOKCTBA.
I'anorenoBonopoapl. Baxuenmme
KHUCJIOPOJICOAEPKALINE COCAUHECHUS
rasiorenoB. JlabopaTtopHsie u
POMBIILIEHHBIE CTIOCOOBI MOJIYYEHHUS
rajioreHoB. [I[puMeHeHne raloreHoB U ux
COeIUHEHUM.

Kucnopon, o3o0H. JlaboparopHsie u
MIPOMBIILJICHHBIE CITIOCOOBI MOTYYEHUS
Kkucaopoja. Guzndeckue 1 XUuMUIECKUE
CBOMCTBA KHCJIOPOJIA U 030HA; UX
npuMeHeHue. OKCUAbl ¥ MEPOKCU/IBI.

PackpbiBaTh CMBICT U3y4aeMBbIX
MOHSATUM (BBIIEISATHh UX XapaKTEPHBIE
MIPU3HAKK ) U IPUMEHSATH 3TH TTOHSITHUS
MIPU OMMUCAHUU COCTaBA U CTPOEHUS
BEILECTB, 4711 OOBICHEHUS
OTJIETHHBIX (DAaKTOB W SIBJICHH.
OOBsCHITH 0011IME 3aKOHOMEPHOCTH
B U3MEHEHHMH CBOICTB HEMETAILIOB U
UX COCIMHEHUU C YUETOM CTPOCHUS
UX aTOMOB U MOJIOXKEHUS

B [lepnognueckon cucreme
XUMUYECKUX DJIEMEHTOB

J1. . Menpaeneena.
XapakTepu3oBaTh (OMUCHIBATH)
o0IMe XUMHUYECKUE CBOMCTBA
HEMETAaJJIOB, MX Ba)KHEHIIINX
COCAMHEHUH, MMOJTBEPKAAS 3TO
OMMCaHUE MPUMEPAMH YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
pEaKIINH.

CocTaBysTh ypaBHEHUS
OKHCITUTEIbHO-BOCCTAHOBUTEIHHBIX
peakiuil U peakiyii HOHHOTo oOMeHa
Y PacKpbIBATh UX CYITHOCTh

C TIOMOIIIBIO JIEKTPOHHOTO OaiaHca
Y HOHHBIX YPAaBHECHUU.
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Cepa. Haxoxaenue B mpupojie, CnocoObl
MOJIy4EHHUsI, PU3NUECKHE U XUMUYECKHE
cBoiictBa. CepoBOIOPOI, CYIb(HIBI.
Oxcunpt cepoi(1V) u (V). Cepuucras u
CEpHast KUCJIOTHI M X COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KHUCIIOTHI.
[IpuMeneHune cepbl U €€ COCTMHEHUN.
A3zot. HaxoxaeHue B mpupo/ie, CiocoObl
MOJTy4eHMsI, PU3NUECKHE U XUMUYECKHE
cBoiicTBa. AMMHaK, HUTPUbl. OKCHUIBI
a30oTa. A30THCTasi U a30THAsA KUCJIOTHI U
ux conu. OcOOEHHOCTH CBOWCTB a30THOM
KUCIOTHL. [IprMeHeHune a3ora u ero
COCIMHEHUN. A30THBIE YIOOpPEHHUS.
®dochop. Haxoxnenue B npupoje,
CIOCOOBI TTONTydeHus1, (PU3NYEeCKue U
xumudeckue cBoiictBa. dochubl u
dbocdun. Oxcuabl hocdopa,
oprodochopHas KUCIOTa U €€ COJIH.
Memadhocghopras u nupoghocgopnas
Kuciomsl, ghocpopucmas u
Gocpoprosamucmas KUCiomoi.
[Tpumenenue docdopa u ero
coequHeHuid. @ocpopHbie y10OpeHUs.
Yrnepon. Haxoxaenue B mpupoe,
CHoCcoOBI TTONTydeHus1, (PU3NIEeCKue u
XUMUYECKHEe CBOMCTBA. OKCHUIBI

XapakTepru30BaTh BIUSIHUAEC
HEMETAJVIOB U UX COCAMHEHUIN

Ha )KUBbIE OPraHU3MbI;, OMMCHIBAThH
MPUMEHEHHUE B PA3IUYHBIX 00JIaCTIX
MPAKTUYECKOHN ACATCIILHOCTH
YeJoBeKa.

[ToaTBepxaaTh CyleCTBOBAHUE
TeHETHYECKOU CBSI3U MEXKIY
HEOPTraHUYECKUMH BEIIECTBAMHU

C IOMOILBIO YPABHEHUN
COOTBETCTBYIOIINX XUMHYECKUX
peakuuil.

[IpoBoauTH peaxiuu,
MOATBEPKAAIOITNE KaYECTBEHHBIN
COCTaB BEIIECTB; PACIIO3HABATH
OTIBITHBIM TTyTEM aHUOHBI,
MIPUCYTCTBYIOIINE B BOAHBIX
pacTBopax.

HaGmronats 1 onuckiBaTh
J€MOHCTPAIMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITEILHO INTAHUPOBATb,
MIPOBOUTH U ONHMCHIBATH
XUMUYIECKAN IKCTICPUMEHT
(J1abopaTopHbIE OMBITHI U
MpaKTUYECKUe paboThl);
MIPENICTABIIATh PE3YIbTaTh
XUMHUYECKOTO IKCIIEPUMEHTA
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yraepona(ll) u (IV), yronbnas xkucnora u
ee coiu. IIpumenenue yriiepona u ero
COCIMHECHUM.

Kpemnmnii. Haxoxaenue B mpupoje,
CHocoObI MoNTydeHus1, (pU3nIecKue u
XUMHYECKHE cBoMCcTBA. OKCH
kpeMuus(1V), kpeMHUEBast KUCIIOTA,
cuimkaTel. [I[puMeHeHne KpeMHHUs U ero
coeaquHeHni. CTEKJI0, ero MoIy4eHue,
BU/JIbI CTEKOJL.

JKCIePUMEHTAIbHbIE METOAbI
M3Y4YeHHs BellleCTB U UX NMPeBPaLleHHUil:
e J/[emOHCTpauuu:

— 00pa3Ipl HEMETAJIIOB,

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

e JlabopaTopHBIE OMBITHI:

— KayeCTBEHHbIE peaKINu

Ha HEOPTaHMYECKUE UOHBI U KaTUOH
BOJIOPO/A,;

— TIOJIy4Y€HUE U COOMpaHUe ra3oB.

o [IpakTHueckue pabOTHI:

Ne 4. Pemenue skCciepuMEHTAIIbHBIX
3a7a4 1o treMe «[ ajJoreHun»;

Ne 5. Pemenune skcnepuMeHTAIIbHBIX
3a1a4 1o reMe «Cepa 1 ee COeqMHEHUS».

B (hopme 3anucu ypaBHEHHI
COOTBETCTBYIOILIMX PEAKIUI U JEJIaTh
BBIBOJIbI HA MX OCHOBE.

CrnenoBath npaBUiIaM IOJI30BAHUS
XUMHUYECKOU MOCYION U
nabopaToOpHBIM 000PYTI0OBAHUEM.
[IpoBOIUTH BHIYUCIIECHUS

[0 YPaBHEHUSIM XUMUYECKHUX
peaKkuuil.

CaMOCTOSITENIbHO IIJIAHUPOBATH U
OCYIIECTBIIATH CBOIO
MO3HABATENbHYIO JAESATENbHOCTD;
IIPUHUMATh aKTUBHOE y4acTHE

B TPYNIOBOW Y4eOHOM AESITEIIbHOCTH
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Ne 6. Pemenue skcnepuMeHTAIIbHBIX
3aja4 1o TeMe «A30T u Gocdop u ux
COCIMHEHUS.

e Pacuérnrle 3agaun.

— BBIUYKCIICHUE MACChI BEIIECTBA

WM 00BheMa Ta30B 110 U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MACCE WU
00BEMY OJTHOTO U3 Y4ACTBYIOIIUX

B PEAKI[MU BEUIECTB;

— BBIYMCIICHHE MacChl (00bema,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
pEaKIu, €CIH OJTHO U3 BEIIECTB UMEET
MIPUMECH;

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

— BBIYUCJICHUE BBIXO/Ia MPOAYKTA
pEaKIu OT TEOPETUYECKU BO3ZMOXKHOIO

2.2

MeTtamibl

23

[Tonoxenue meramwioB B [lepuoguueckoi
CHCTEME XMMHUYECKUX DJIEMEHTOB.
OCco0€HHOCTH CTPOEHUS INEKTPOHHBIX
000J10YEK aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuueckux
971eMEHMOB-MEMANN08 8 3eMHOU KOpe.

PaCKpI)IBaTB CMBICJI U3y1aCMbIX

MOHATUM (BBLAEISATh UX XapaKTEPHbIE
MIPU3HAKU) U IPUMEHSTh 3TU MOHATHS

MIPY ONTMCAHUU COCTABa M CTPOCHUS
HEOPTraHUYECCKUX BEIICCTB,
JUIs1 OOBSICHEHUS OTJACIBHBIX (PAaKTOB
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OO6uue pusnyeckre CBOMCTBa METAILIIOB.
[IpumeHeHre MeTaIsIoB B OBITY, IPUPOJIE
1 TexHuke. CIutaBbl METAJIJIOB.
DIIEKTPOXUMHYECKUN PSAJT HAPSHKEHU I
MeTtauioB. O6mue crnocoObl MOMy4eHUs
METaJIOB: TUAPOMETAILTYPrus,
UPOMETALTYPrusl, JEKTPOMETAIULYPIHUsL.
ITonsiTHE O KOPPO3UM METAILIOB.
Crioco0bl 3alIUTHl OT KOPPO3UH.

OO1as xapakTepuCcTUKa METaJIOB
|A-rpynms! [lepruoguueckoil cuctemsl
XUMHAYECKUX 3JIEMEHTOB. Harpuil u
KaJuil: moiay4yenue, Gpu3nueckue u
XUMUYECKHE CBOMCTBA, IPUMEHEHHNE
IIPOCTBIX BEIIECTB U UX COCIUHEHUH.
OO11as XxapakTepUCTUKA METAIJIOB
llA-rpynmel [lepuoanueckoii cucteMbl
XUMHUYECKUX JIEMEHTOB. Maruuit u
KaJbLMii: MOodydeHne, GU3NIECcKue u
XUMUYECKHE CBOMCTBA, IPUMECHEHUE
MIPOCTBIX BEIIECTB U UX COCTUHEHU.
XecTkocTh BOABI M CIOCOOKI €€
YCTpaHEHUS.

ATIOMUHMI: TIOSTy4eHue, PU3NIECKHUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE
IIPOCTOr0 BEUIECTBA U €r0 COCTMHEHH.
AM@doTepHbIe CBONCTBA OKCHIA U

U SIBJICHUU.

OOBsICHATH 001IIME 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOICTB 3JIEMEHTOB —
METAJJIOB U UX COCIMHEHUH C yUETOM
CTPOEHHUSI UX aTOMOB U TIOJIOKCHUS
B [Iepronnueckoii cucreme
XUMHUYECKUX DJIEMEHTOB

. . Mennaeneena.
XapakTepu3oBaTh (OMKUCHIBATH)
00l11lMe XUMHYECKHUE CBOMCTBA
METAIOB, UX BaXKHEUIIIHX
COCIMHEHUH, MOATBEPKAas ATO
OMMCaHuE MPUMEPAMH YPaBHEHUI
COOTBETCTBYIOIINX XUMUUYECKUX
peaKkUnii; MPUMEHECHUE METAJIOB

B PA3JIMYHBIX 00JIACTAX
MPAKTUYECKOMN A TeIbHOCTH
YeJI0BEKa, a TAK)Ke MUCIOJIb30BaHUE
WX JUJISl CO3/IaHUSI COBPEMEHHBIX
MaTepHUaJIOB U TEXHOJIOTUH.
OnuceIBaTh CIOCOOBI 3AIUTHI
METAJIJIOB OT KOPPO3HUH.
PackppiBaTh CymiHOCTB
OKHCITUTEIbHO-BOCCTAHOBUTEIHHBIX
peakIil MOCPEICTBOM COCTaBICHUS
AJICKTPOHHOT O OaaHca 3THX
PEaAKIIMH.
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TUAPOKCHUIA ATFOMUHUS,
TUIPOKCOKOMIUIEKCHI aTFOMUHUS.
OO611ast XxapakTEpUCTHKA METAJIIOB
no6ouyHbIx oarpynt (b-rpymm)
[lepuoanyeckoi cucTeMbl XUMHYECKUX
3JIEMEHTOB.

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

PuU3NYECKUE U XUMUYECKHUE CBOWCTBA
Maprasia u ero coequHeHnii. OCHOBHbIE
coenunenus mapraunua (1), (1V), (V1) u
(VII). [Tepmanranat Kajuus, €ero
OKHUCJIMTENIbHBIE CBOWCTBA.

DOU3NYECKNE U XUMUYECKHUE CBOMCTBA
’Kene3a u ero coenHeHui. OKCuapl,
rugpokcu bl u comu sxenesa(ll) u (1),
IlonyyeHne u npUMEHEHNE Kelle3a U €ro
CILJIaBOB.

Menp: nonydenue, pusndyeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MIPOCTOTr0 BEUIECTBA U €r0 COEAMHEHUI.
[uHK: monyyenue, puzndeckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHUE

[IpoBoauTh peakumy,
MTOATBEPKAAIOIINE XapaKTEPHBIE
CBOMCTBA U3Y4a€MbIX BEIIECTB,
pacno3HaBaTh ONBITHBIM YTEM MOHBI
METaJIOB, IPUCYTCTBYIOLIUE

B BOJIHBIX pacTBOpaXx.

IIpoBOAUTE M ONIUCHIBATH
XUMHUYECKUN IKCIIEPUMEHT
(JtabopaTopHBIE OTBITHI U
MpaKTUYECKHUE pabOoThI);
MIPE/ICTABIIATh PE3YIbTaThI
XUMHUYECKOT0 IKCIIEPUMEHTA

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

CrnenoBath npaBuiIaM IMOJI30BAHUS
XUMHUYECKOU MOCYION U
1abopaToOpHBIM 00OPYIOBAHUEM.
IIpoBOAUTE BEIYUCIICHHUS

10 YPAaBHEHUSIM XUMUYECKHUX
peakuuil.

CaMOCTOSITENIHO TUIAHUPOBATH U
OCYIIECTBIIATH CBOIO
MO3HABATEIbHYIO JAESTENbHOCTD;
IIPUHUMATh aKTUBHOE y4acTHE

B TPYNIOBOW Y4eOHOM AESITEIILHOCTH
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MPOCTOr0 BEIIECTBA U €r0 COCAMHEHUM.
AM@doTepHbIe CBONCTBA OKCHIA U
TUAPOKCUIA ITUHKA, THIAPOKCOKOMITIICKCHI
IIUHKA.

IKCIepUMEHTAIbHbIE METObI
M3y4YeHHUsl BelleCTB M UX MpPeBpAallleHui:
e J/[emoHCTpauuu:

— KOJUIeKIIUs «MeTaJlsIbl ¥ CILJIaBbI»;

— B3aUMOJICHMCTBHUE IIEJIOYHBIX U
IEJI0YHO3EMEIbHBIX METAIIOB C BOJIOM
(BO3MOXKHO HCITOJIb30BaHHUE
BUJIEOMATEPHUAIIOB).

e JIabopaTopHBIE OMBITHI:

— B3aUMOJEHCTBUE IIECIOYHBIX U
1IEJI0YHO3EMENbHBIX METAIIOB C BOJIOM
(BO3MOXKHO HCITOJIb30BAHUE
BUJIEOMAaTEPUAJIOB);

— B3aUMOJIEHCTBHE THAPOKCUIOB
QTIOMHUHUS U IMHKA C pacTBOpamMu
KHCJIOT | IIEJIOYEH;

— Ka4eCTBEHHBIE PEaKIIMU Ha KaTHOHBI
METaJIJIOB.

o [IpakTrueckue pabOTHI:

Ne 7. Peuienue 3kcriepuMeHTaIbHbBIX
3as1a4 1o TeMe «MeTaibl TIaBHBIX
MOATPYIII;
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Ne 8. Pemenue skcnepuMeHTaIbHBIX
3aj1a4 1o TeMe «MeTalibl TOOOYHBIX
MOATPYIID.

e Pacuérnrle 3agaun.

— BBIUHCIICHUE MACCHI (00beMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTA
pEeaKkIuu, €CIM OJHO U3 BEIIECTB JAHO
B BUJIE PACTBOpA C OMPEICICHHON
MAacCOBOM J0JIE PACTBOPEHHOTO
BEILIECTBA, WJIM UMEET IIPUMECH;;

— BBIYHUCJICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
pEeaKinu, €CIU OJTHO U3 BEMIECTB JaHO
B BHJIE pacTBOpa C ONPEICICHHON
MAacCOBOM JI0JIEH paCTBOPEHHOI'O
BEIIECTBA;

— BBIYUCJICHUE BBIXO/Ia MPOAYKTA
pEeaKIu OT TEOPETUUYECKU BO3ZMOKHOIO

Hroro no pazneny o4
Pa3znen 3. Xumus u ;KM3Hb
3.1 | Meroabl no3HaHUsA 9 Posb xumuu B o0ecrieueHUn PackpsiBaTh poJib XUMHH B PEIICHUU

B XMMUM.
XUMHA U KU3Hb

YCTOI‘/’IIII/IBOI“O Pa3BUTHUA YCIIOBCUCCTBA.
ITonsTue o HAaY4YHBIX METOJax ITO3HAHHA

1 MCTOAOJIOIrMY HAYYHOI'O UCCIICJOBAHUAA.

HayuHnble npyuHIHUNBI OpraHu3alnu
XUMHYECKOTO TTPOU3BOJICTBA.
[IpoMpblIIeHHBIE CTTOCOOBI TOTYYEHUS

OHEPreTHYECKUX, CHIPbEBBIX U
AKOJIOTMYECKUX MpolIeM
YeJI0BEUECTBA, OMMCHIBATH OCHOBHBIC
HANpPaBIEHUS PAa3BUTUS XUMUYECKON
HAYKH W TEXHOJIOTHUHU.

[TpumensTh npaBuia 0€30MaCHOTO
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BOKHEUIINX BEIIeCTB (Ha IpuMepe
MIPOU3BO/ICTBA AMMUAKA, CEPHOU
KHUCIIOTHI, MeTaHoJa). [IpoMbIieHHbIe
CIIOCOOBI TTOJTYUSHHST METAIOB U
CIJIaBOB. XMUMHUYECKOE 3arpsi3HEHNE
OKpY>KaroIel Cpe/ibl U €ro MOCJICICTBUS.
lIpobrema nepepabomku omxo008 u
no6ouHbIX NPoOYKkmos. Poib xuMuu

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

XWMUS U 310POBbE YEIOBEKA.
JlexapcTBeHHBbIE cpencTBa. [IpaBuna
WCIIOIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB. Poib XUMUU B pa3BUTUHU
MEIULIHBI.

Xumus nuid. OCHOBHBIE KOMITOHEHTHI
muni. [Tuiesslie nodasku. Poip xumnun
B 00€cIieyeHnH MUIIEBON 0€30MacHOCTH.
KocMmernueckue u nappromepHbie
cpexncrBa. berroBas xumus. [lpasuina
0€30IMacHOT0 UCIIOIH30BAHUS MIPENapaToB
OBITOBOM XMMUM B TTIOBCETHEBHOM KU3HH.
XHUMus B CTPOUTENBLCTBE. Baxknenmue
CTpOUTEIbHbIC MaTePUAIIBI (LIEMEHT,
oeToH). [Ipon3BOICTBO CTPOUTEIILHBIX
MaTepuasoB.

oOpaleHus ¢ BeIIeCTBaMH,
HCIIOJIb3YEMbIMH B TIOBCETHEBHOM
KU3HU, a TAKXKE MMpaBuia
0€301MacHOr0 MOBEJCHUS B LEISIX
cOepexeHus 310pOBbsI U
OKPYXKAIOIIEN IPUPOTHOM CPEBI;
MOHUMAaTh OMACHOCTh BO3ACUCTBUS
HA >KMBBIE OPraHU3Mbl OMPEEICHHBIX
BEIIECTB, cMbIC] nokazatens I1/1K,
MOSICHATH Ha MIPUMepax CroCOObI
YMEHBIIICHUS U TIPEIOTBPAIICHHS X
BPEIHOTO BO3/ICHCTBUA.
AHanM3upoBaTh U KPUTHUYECKU
OILICHUBATh MH(OPMAIINIO, CBI3aHHYIO
C XUMHYECKUMU TPOIECCAaMU U UX
BJIMSTHUEM Ha COCTOSIHUE
OKPYXAIOIIEN CPEJIbL.

Hcnonb30BaTh OJTYYCHHBIC 3HAHUS U
npencTaBiieHus o chepax
JESITENbHOCTH, CBA3AHHBIX C HAYKOU
Y COBPEMEHHBIMU TEXHOJIOTHUSIMH,
KaK OCHOBY JIJIS OPUCHTAIINH

B BBIOOpE CBOEH Oymyriei
podeCCUOHATBLHOMN JeATETbHOCTH.
Hcnonb3oBaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS I OObSICHEHUS
Y TIPOTHO3UPOBAHMUS SIBJICHU,
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XUMHUS B CEIIbCKOM XO3SIMCTBE.
Oprannueckre 1 MUHEpaAIbHBIE
ynoOpeHus.

Heoprannueckue marepransl
(KOHCTPYKITMOHHBIC MaTepHaIIbl, KPACKH,
CTEKJIO, KepaMuKa). MaTepuarbl

U1t aneKTpoHuKkU. HanoTexHomoruun

HMMEIOIIUX €CTECTBEHHOHAYYHYIO
MpUpPOAY, MPOTHO3UPOBATh,
aHAJIM3UPOBATh M OLICHUBATH

C MO3HUIUMN YKOJIOTUUESCKOM
0€30MaCHOCTH IOCIIENCTBUA OBITOBOM
Y MIPOU3BOJICTBEHHOM JEATEIHLHOCTH
YyeJIOBEKa, CBSI3aHHOU

C IepepadOTKOM BEIIECTB;
WCIIOIb30BaTh MOJTYYEHHbBIE 3HAHUS
JUTSL IPUHSATHSI TPAMOTHBIX PEIICHUI
poOJIeM B CUTYaIUSX, CBA3aHHBIX

C XHMHEMH.

[IpuHuMaTh ydyacTue B 00CYXICHUN
po0JieM XUMHUYECKON 1
AKOJIOTHYECKOM HaMpaBJIECHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO TTO3UIIHIO
1o po0GsiemMe u npeaJiaraTh
BO3MOYKHBIE TTYTH €€ peIIeHus

Hroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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