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IHHOACHUTEJBHAA 3AIINCKA

PabGouast mporpamMMa mo XMMUU Ha YPOBHE CpeIHEro 001Iero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepasnbHOro 3akona ot 29.12.2012 Ne 273-03 «0O6
oOpazoBanuu B Poccuiickoii denepanuny, TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS
benepanbHOI 00pa3zoBaTENbHON TPOrpamMmbl cpeiHero ooiero oopazoanusi(DOII
COOQO), npencraBineHHbIX B DenepaibHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c yuérom Konmeniuu mnpenojgaBaHus y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit  deaeparum,
peanu3yronMX OCHOBHBIE 00pa30BaTeIbHbIE MPOrPAMMbI, U OCHOBHBIX MOJIOKEHUMN
«Crparerum pa3Butus Bocnutanus B Poccuiickoin @eaepannu Ha niepuos Ao 2025
rona» (Pacnopspxenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHST Ha YpOBHE YriayOJEHHOTO HM3Y4YEHUsI 3aHMMAeT BaXXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBanusi ywammxcs 10-11  kmaccos.
N3yuyenue mpeamera, peanum3yeMoe B YCIOBUAX JIudepeHInpoBaHHOTO,
npodusbHOro 00y4eHHs, MpU3BaHO oOecreunuTh oO0le00pa30BaTENbHYIO H
OOIIEKYJIBTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOJUMYIO  JJIs
aJlanTaluyi UX K ObICTPO MEHSIOUIMMCS YCIOBUSIM KU3HU B COLIUYME, a TAKXKeE JJIs
IPOJOJIKEHUs OOy4YeHMs] B OpraHu3zaiusx npodecCuOHaIbHOrO 00pa3oBaHus, B
KOTOPBIX XUMHUS SIBJISETCSA OJTHON U3 MPUOPUTETHBIX AUCIUIUINH.

B mporpamme 1o XUMHM Ha3Hau€HUE TIpeAMETa «XUMHUS» TOJydaeT
NOoAPOOHYI0  MHTEPIpPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJAraroIUMHU
nonoxkenusimu O®I'OC COO o B3aUMOOOYCIOBICHHOCTH ILIENieH, COJIepkKaHuUs,
pe3yabTaToB OOy4YeHUsT W TpPeOOBAaHUN K YpPOBHIO MOJIOTOBKU BBIMYCKHUKOB.
CBUAETENBCTBOM TOMY SBJISIFOTCSI CJICIYIOIIME BBIMOJHSAEMbIE MPOTPAMMON IO
XUMUHU QYHKLUU:

e UH(OPMAIIMOHHO-METOUYECKAs, peanu3anus KOTOpod oOecrneunBaeT
MOJIYYCHHUE TIPEACTABICHUS O IIeNSIX, COACP)KaHWM, OOIIEH CTpaTeruu
00y4eHUs, BOCIUTAHUS U Pa3BUTUSI 00YUAIOIIMXCSI CPEJCTBAMU IIPEAMETA,
M3y4aeMoro B paMKaxX KOHKPETHOTO MPOhUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeayCMaTpUBAET
ONpeNeNICHHE: TPUHIMUIIOB CTPYKTYPUPOBAHMS U IOCIEI0BATEIBbHOCTU
M3Y4YEHHUsI y4eOHOro marepuaia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTUK; TOIXOJ0B K (HOPMHPOBAHHIO COJEPIKATEILHON OCHOBBI
KOHTPOJISI U OIEHKH O0pa3oBaTEIbHBIX TOCTIKCHHM OOYy4YalomuXxcsi B
paMKax HWTOTOBOM aTTecTaluu B (OpMe E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMHH.

[Iporpamma asist yriyOaEHHOTO U3YUYEHUST XUMUU:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIAMETHOE COJEp)KaHHe, 00s3aTeIbHOE
JUIS W3YYeHHS B paMKax OTACNbHBIX TpoQMiIei, mpeaycMaTpuBacT
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pacmpenelieHue W CTPYKTypUpPOBaHHWE €ro IO Kiaccam, OCHOBHBIM
coJiep KaTeNIbHBIM JIMHUSIM/pa3ieiaM Kypca;

e JTAET MPUMEPHOE pacIpeiesieHne Y4eOHOT0 BPEMEHH, PEKOMEHIYEMOTO IS
U3YYEHHUSI OTJEIbHBIX TEM;

e IMpejularaeT TMPUMEPHYIO TOCIE0BATEIIbHOCTh H3Y4YEHUS y4eOHOro
MaTepuaia ¢ y4€TOM JIOTMKU MOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIPEIMETHBIX CBSI3EH;

e JTAET METOJUYECKYIO MHTEPIPETALMIO 1EJIeH U 3a/1ay U3yuyeHHUs MpeameTa
Ha yrayOJa&éHHOM YpOBHE ¢ YYETOM COBPEMEHHBIX MMPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX  pPE3yJIbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTesIbHOU
IpOTrpaMMBbl CpEeIHEro o011ero 00pa3oBaHUsI (JIMTUHOCTHBIX,
METanpeJIMETHBIX, TPEIMETHBIX), a TaKKe C y4éTOM OCHOBHBIX BHJIOB
yueOHO-TI03HABATENbHBIX  JEHCTBUM  0OydYaromerocs 1o OCBOCHHIO
COJIep)KaHus IpeIMETa.

[To BceM Ha3BaHHBIM IO3WIMAM B TPOrpaMMe IO XHMHH TPEIyCMOTpPEHA
PEeMCTBEHHOCTh € OOy4YeHHMEM XHUMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus. 3a MpeaeaMu YCTaHOBIEHHOM MPOTrpaMMOi 10 XUMHHU 00s13aTEIbHON
(MHBapuMaHTHOM) COCTaBISIONIEH CcoAep)KaHUA Y4eOHOro mpenMera «XUMHs
ocTaéTcsi BO3MOKHOCTh BEIOOPA €T0 BapHATUBHON COCTABIIAIOIICH, KOTOpas TOJDKHA
OTIPEAETSATHCS. B COOTBETCTBHUH C HANIPABICHUEM KOHKPETHOTO PO 00yUICHHS.

B coorBercTtBUM ¢ koHuenryanbHbIMH nosiokeHuamu PIOC COO o
Ha3HAYCHWH TPEIMETOB 0a30BOr0 M YIIyONEHHOTO YpOBHEH B CHCTEME
muddepeHIMpoBaHHOTO OO0YyYEeHHUSI HAa YpPOBHE CpeJHEero oO0uiero oOpa3oBaHus
XUMHSI Ha YpOBHE YIUIYONEHHOTO U3YYCHHMs] HANpaBlIeH HA peaau3aluio
PEEMCTBEHHOCTH C TIOCTEAYIOIINM 3TAIOM MOIYYEeHUsI XUMUYECKOTO 00pa30BaHUS
B paMKaxX W3Yy4YEHHUS CHEIUATbHBIX ECTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JUCIMIUIMH B By3aX U OpraHU3alUsAX CPEeIHEro MpodheCcCHOHATBFHOTO 00pa30BaHHUS.
B sToi1 cBsi3u n3ydeHue npeamera « XuMush»» OpUEHTUPOBAHO NTPEUMYILECTBEHHO Ha
pacIiMpeHne ¥ YIUIYOJICHHE TEOPETUYECKOM U TMPaKTUYECKOH MOATOTOBKHU
00y4Jaromuxcsi, BRIOPABIINX OMPEACIEHHBIA MPOPIIh 00y4eHUsI, B TOM YHUCIE C
NEPCIEKTUBOM  MOCHEAYIONIEr0 TMOJYYCHHs] XHMHUYECKOro oOOpa3oBaHHs B
opraHuzanusix npodeccuoHadpbHOr0 oOpazoBaHusa. Hapsmy ¢ 3TuMm, B CBeTe
tpeboBanuii ®I'OC COO k 1uIaHupyeMbIM pe3ylibTaTaM OCBOCHHUS (heaeparbHON
00pa3zoBaTeIbHOM IIPOrpaMMBI CPEJHETO 00Iero 0Opa3oBaHus U3YUSHUE IIPeaAMeETa
«XuMHS» OPUEHTUPOBAHO TAKXKE HA PEIICHUE 3a/7a4 BOCIUTAHUSA U COIUATIBLHOTO
pa3BUTHs OO0y4aromuxcsi, Ha (OPMUPOBAHHE y HHUX OOIIEHHTEIUIEKTYaTbHBIX
YMEHHI, YMEHHUI palMoHaNIM3alMi y4eOHOTO TpyAa U OOOOIMIEHHBIX CIOCOOOB
NS TEIHbHOCTH, UMEIOIINUX MEKIUCIUIUIMHAPHBIHN, HAITPEAMETHBIN XapaKTep.

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO

rOCYAAPCTBEHHOE BHOKETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.23 09:38 (MSK) CepTudmkat 17CE9O0EOEA40E82C93976AAD0AD446EC
YYPEXXAEHWE TMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FrEPOS1 COBETCKOIO COHO3A I'.A.

KOCTbIJIEBA, CroroBa EneHa AHaTonbeBHa, [vpekTop




CocraBnstomumMu nipeaMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO M3yUCHUS
ABJISIIOTCSL  yIUIyOn€HHble Kypchl — «Opranunyeckas xumus» u  «OOmas wu
HeopraHudeckas xumus». [lpu onpeneneHuu Moaxo0/10B K OTOOPY U CTPYKTYPHOM
OpraHHu3allHl COJIEPKAHUS 3THX KypCOB B MPOTpaMMe IO XUMHUU 332 OCHOBY
npuHATh nojoxenust PI'OC COO o paznuuuax 6a30BOT0 U YIIIyOJIEHHOTO YPOBHEH
U3YYEHHUSI TPeIMETa.

OcHoBy conepxkanust KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTaBIISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUM U
YMEHHH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yU€HHMs MpeaMeTa. JTa CUCTeMa
3HAHUM TMOJy4yaeT ONpeNeIEHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJIAIONICe
OCO3HaHHO OCBOMUTH CYIIECTBEHHO OONBIINN 00BEM (PaKTOIOTMUECKOTO MaTepuara.
Tak, Ha yriyOn€HHOM YpPOBHE H3Yy4YeHHUs NpeaMera oOecredeHa BO3MOKHOCTb
3HAYUTEIBHOTO YBEIMUYEHUS 00bEMA 3HAHUHN O XUMUYECKUX JJIEMEHTaX U CBOMCTBAX
UX COCAMHEHUI Ha OCHOBE PACUIUPEHUS U YTIIyOJIEeHUs IPEACTABICHUM O CTPOSHUU
BEIIECTBA, XHMHYECKOM CBA3M U 3aKOHOMEPHOCTSX TMPOTEKAHMSI pPEaAKIUH,
paccMaTpUBaeMbIX C TOYKU 3PEHHUS XMMHUYECKOM KUHETUKH M TEPMOJUHAMHKHU.
N3yuenue nepuonmyeckoro 3akoHa W llepuoauueckoil cCHUCTEMbl XUMHUYECKUX
AJIEMEHTOB 0a3upyeTcsl HA COBPEMEHHbBIX KBAHTOBOMEXAHUYECKHUX MPEICTABICHUAX
O CTpOeHMH aToma. XHUMHUYECKas CBSI3b OOBICHAETCA C TOYKUA 3pEHHUS
SHEPreTUYECKUX U3MEHEHUI npu €€ 00pa30BaHUM U pa3pylICHUH, a TAKXKE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUIOB peakUUd JOMOJIHSETCS
(opMUpOBaHUEM TpPEJACTaBICHUN 00 DJIEKTPOXUMHUYECKUX IIpoleccax M
AJNIEKTPOJIN3€E PACIUIaBOB M PACTBOPOB BELIECTB. B Kypce opraHnyeckoi XUMHUM NpU
PAacCCMOTPEHUH PEAKIMOHHOM CHOCOOHOCTH COEIMHEHUH YyAensercs o0coboe
BHHUMaHHE BOMIpocaM 00 3JEKTPOHHBIX 3(PPekTax, 0 B3aMMHOM BIIUSIHUHM aTOMOB B
MOJIEKYJIaX U MEXaHHU3MaX PEaKIHii.

Oco0oe 3HaUeHNHE UMEET TO, YTO HA COJCPIKAHIE KypCOB XUMUHU YTITyOIEHHOTO
YPOBHSI U3YUYEHUS JIs KJIAaCCOB OMpeesIEHHOr0 mpoduist (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AONOJHEHUM K OOIIed cucTteMe NpeAMETHBIX 3HAHUN)
OKa3bIBAIOT BIIUSIHUE CMEXHbIE NpeAMeThl. Tak, Hampumep, B COAEpKaHUU
nmpeaMeTa i KJIacCOB XUMHUKO-(pu3udeckoro npodusis 601bI10e 3HaYeHUE OyayT
UMETBH 3JIEMEHTHI Y4eOHOro MaTepuaa rno oouieit xumuu. [lpu n3yuenun npeamera
B JIaHHOM CJIy4ae akIeHT OyJeT cjaellaH Ha OOIIMHOCTh METOJIOB TO3HAHUS,
OOIITHOCTh 3aKOHOB U TEOPHI B XUMHUU U B (PU3HUKE: aTOMHO-MOJIEKYIISIpHAS] TEOPHUS
(MonexynsipHast Teopus B (PU3UKE), 3aKOHBI COXPAHEHUSI MAaCChl M SHEPTHH, 3aKOHBI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEJCTABIEHUS O CTPOEHUH BELIECTB U JIPYTOE.

B To ke BpeMs B colepXkaHUM TMpeaMeTa JJId KIAacCOB XUMHUKO-
Oounonornyeckoro mpoduiist OONbIINN YACIbHBIA BeC OyleT MMETh OpraHuyecKas
xumus. B 3ToM ciydae nmpeoctaBiisieTcsi BO3MOKHOCTD il 60s1ee 00CTOSATENHHOIO
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pPaccMOTPEHHS XUMUYECKOM OpraHM3aluy KJIETKH KaKk OMOJIOrMYecKOi CUCTEMBI, B
COCTaB KOTOPOM BXOZAT, K IPUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTBI, KakK
JUNKJIBL, O€JKH, YIIIEBO/bl, HYKIEMHOBbIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHus 0
COCTaBE Y CBOMCTBAX IIPEACTABUTENIE OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB
CIIy’)KaT OCHOBOM Ul M3YYEHHs CYLIHOCTH HPOLECCOB (POTOCHUHTE3A, JIbIXaHUS,
MUIEBAPCHHUS.

B mmane ¢opmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHMS
oOIIEHAyYHBIX METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHUS HAyUHbIX
3HAHUI W3y4YeHHE MpeaMera «XUMHUsS» Ha YIrIyOJIIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBS3IX C Y4YeOHBIMH TpPEIMETaMH, BXOJSIIUMU B COCTaB
npeaMeTHbIX oOnacteld «EcTecTBeHHO-HAy4YHBbIE NpeaMeThl», «Marematuka u
uHpopmatuka» U «Pycckuii A3bIK U JIUTEPATYPaA».

[Ipu n3yueHuu yueOHOTo npeameTa « XuMus» Ha yriiyoJIEHHOM YPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOI'O M CPEJHEro 0011ero oopa3zoBanus (Ha 6a30BOM YpPOBHE),
3alayedl MEepBOCTENEHHON 3HAYMMOCTU sBJseTCS (OPMHUPOBAHME OCHOB HAayKH
XUMHUU KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOU IeATENbHOCTH
YeJI0BEKa U OJIHOT0 U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYpbI. Pelienue 3Ton 3a1aun Ha
yrayOJa€HHOM YpOBHE M3YYEHMsI NIpeaMeTa NpearnoiaraeT peaju3aluio TaKhX
LeJIeH, KakK:

e (QopmMupoBaHHe NPEACTABICHUNA: O MaTepUATIbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX Y MO3HABAEMOCTH SBJIEHUU IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHbIX HAayK M €€ Beayuleil poau B oOecrneyeHuu
YCTOMYMBOIO  pa3BUTUSA  YEJIOBEYECTBA: B  PEIIEHHMH  Hpoliem
AKOJIOTMYECKOM, SHEPreTUYECKOM M MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJMLIHAHBI, CO3JaHUN HOBBIX MAaTEPUAJIOB, HOBBIX UCTOYHUKOB DHEPIHUH, B
00ecreyeHnn palroOHaIbHOIO MPUPOJIONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYphbl YEIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 370POBBIO U IPUPOIHOM Cpele;

e OCBOCHME CHCTEMbl 3HAHUW, JIEKAIIUX B OCHOBE XHMHUYECKOHN
COCTaBJISIOUICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa: (PyHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUA XMMHH, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAJMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHHWS XUMUYECKUX PEaKLHH, O
XUMHYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAX, 00 OOIINX
HAy4YHBIX IIPUHLUAINAX XUMUYECKOTO ITPOU3BOJICTBA;

e (opmupoBaHue y oOy4aromuxcs OCO3HAaHHOTO ITOHUMAaHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMUMHYECKHX 3HAHUM A7 OOBSACHEHUs
KJIIOYEBBIX MJIed M MpoOJeM COBPEMEHHON XHWMHUH, ISl OOBSICHEHHS U
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POTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOJY;
IPaMOTHOTO PEIICHHs TPOOJIeM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHHS,
aHaJIM3a U OLIEHKHU C ITO3UIIMHA DKOJIOTHYECKON 0€30IIaCHOCTH MOCJIEICTBUI
OBITOBOM W TPOM3BOJICTBEHHOW JIEATEILHOCTH YeJOBEKa, CBA3aHHOW C
XUMHUYECKUM MPOU3BOJICTBOM, UCTIOJIB30BAHUEM U TIEPEPAOOTKON BEIIECTB;

e yruryOJIeHHUE MPeJACTaBICHUI O HAyYHBIX METOIaX IMO3HAHUS, HEOOXOMMBIX
JUIsL TIPUOOPETeHUsT YMEHHH OpPHUEHTHUPOBATHCSA B MHPE BEIISCTB U
OOBSCHEHUS XUMHUYECKUX SBJICHUM, HMEIIIUX MECTO B IMPUPOJEC, B
PAKTUYECKOM JECSITEILHOCTH U TTOBCETHEBHOM KU3HHU.

B mnane peanmuzanuu NEepBOOYEPEIHBIX BOCHHUTATEIBHBIX W Pa3BUBAIOIIMX
GYHKIMN 1EJIOCTHOM CHUCTEMBI CPEJHEro oOIero oOpa3oBaHHS NMPU W3yUYCHHUH
npeaMeTa  «XUMHs» Ha  yIAOyOJEHHOM  ypoOBHE 0OCOOYI0  aKTyaJbHOCTh
pUOOPETAIOT TAKUE 1IEJIN U 3a]]a4H, KaK:

e BOCHUTaHUE YOEKIEHHOCTH B IIO3HABAEMOCTH SIBJICHUM TIPUPO/IBI,
yBaXEHUsI K TPOIECCY TBOpUYECTBA B O0JACTH TEOPETUUYECKUX U
MPUKIIAIHBIX HCCIIEAOBAaHUNW B XUMHH, (HOPMHUPOBAHHE MHUPOBO33PEHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHBAIIMM K OOYYEHHUIO U TO3HAHMUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIMUTaHUI0O  HAa  OCHOBE  YCBOCHUS
00111eYeI0BEYECKUX 1IEHHOCTEH;

e PpAa3BUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIIEKTYaIbHBIX U TBOPUYECKHUX
crocoOHocTe oOywaromuxcsi, (GpopMHpOBaHUE Yy HHUX CO3HATEIHHOTO
OTHOILIEHHSI K CaMOOOpa30BaHHUIO U HEMPEPHIBHOMY OOpPa30BaHUIO KaK
YCJIOBUIO YCHENTHOM MpodecCuOHaNIbHON U OOIIECTBEHHOU JesATebHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MOTPEOHOCTU B
310pOBOM 00pa3e KU3HU;

e (opmMupoBaHHe YMEHHMI W HABBIKOB PAa3yMHOTO MPUPOIOTIOIH30BAHUS,
Pa3BUTHE PKOJIOTMYECKON KYJIbTYPhI, IPUOOPETEHHE OMbITa OOIIECTBEHHO-
MOJIE3HOM HKOJIOTHYECKOM eI TETbHOCTH.

OO61miee yuciIo 9acoB, MPEAYCMOTPEHHBIX /IS M3YUCHUS XUMHH HA YTITyOJIEHHOM
ypOBHE CpeaHero oo1mero oopasosanus, cocraisieT 204 wacos: B 10 kimacce — 136
yaca (4 daca B Hefento), B 11 kinacce — 102 vaca (3 yaca B HeZleno).
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COJEPKAHUE OBYUYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKONH XMMMH.

[IpeameT 1 3HaUEHNE OPTraHUYECKON XUMUU, TIPEJICTABIEHUE O MHOT000pa3uu
OPraHUYECKUX COECANHEHUM.

DNEeKTPOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUA. BasleHTHbIE BO3MOXHOCTM aToma yIjiepoja. XHUMHUYECKas CBS3b B
OpraHUYeCKUX COCMHEHUAX. THUIbI THOPUAN3AIIMY AaTOMHBIX OpOUTasell yriepoia.
Mexanusmbl  00pa30BaHHS KOBAJIEHTHOM CBs3M (OOMEHHBI W JOHOPHO-
aKLEeNTOPHBIN). THUIBI TEpPeKpbIBAHUS ATOMHBIX OpOUTale, G- U T-CBS3U.
OpunapHasi, [BOHas U TpoiHas cBsi3b. CrocoObl pa3pbiBa CBS3€M B MOJIEKyJax
opranuveckux BemiectB. [loHsiTue o cBOOOJHOM pajnukaie, Hykieoduie u
anekTpodue.

Teopuss crpoeHuss opraHudeckux coennHenui A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYEeCKUX COEIUMHEHUU. MoseKynsipHble U  CTPYKTYpHBbIE  (OPMYIIBIL.
CtpykTypHble (OpMyNbl pa3IU4HBIX BHUIOB: pa3BEPHYTas, COKpali€HHas,
ckenetHass. M3omepus. Buuapl u30MeEpUHM: CTPYKTypHas, HPOCTPAHCTBEHHAS.
OnekTpoHHbIE IP(PEKTH B MOJIEKYJIaX OPraHUYE€CKUX COETMHEHUH (MHAYKTUBHBIA U
ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o kiaccupukanuu opraHudyeckux BemiecTB. llonsitue o
¢yHkumoHanbHOU rpymme. ['omonorus. ['omonornueckue psanpl. CucremaTnyeckas
HOMeHKJIaTypa opranndeckux coenuHeHuid (IUPAC) w TpuBmanbpHBIC Ha3BaHUS
OTZEJIbHBIX IIPEACTAaBUTEIICH.

OcobeHHOCTH U KiaccU(UKalMs OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTAHOBHTEIIBHBIE PEAKIIMM B OPTaHUYECKON XUMUH.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M HMX IPEBPALLCHUN:
O3HaKOMJIEHHUE ¢ 00pa3llaMu OPraHUYECKUX BEIIECTB U MaTepUalaMy Ha X OCHOBE,
OMBITHI 110 MPEBPALIEHUI0 OPraHWYECKHUX BEIIECTB IPU HArpeBaHUM (IUIaBJICHUE,
0oOyrIuMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHHME MOJENEH MOJIEKYJ OpraHu4eCKUX
BEILECTB.

YrieBoaopoasbl.

Anxkanbl. 'omMonoruueckuii psij ankaHoB, oOuas ¢popmyiia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ aJIKaHOB, SP°-
ruOpuan3anus aTOMHBIX opOuTaneit yriaepona, o-cBsi3b. dusmyeckne CBOHCTBA
AJKaHOB.
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XVMMHAYECKHE CBOWCTBA AQJIKAHOB: PEAKLUMU 3aMEIICHUs, H30MEpHU3aluH,
JNETUJIPUPOBAHUS, IMKIN3aLNH, [TINPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIUi paguKaIbHOIO 3aMEIEHUS.

Haxoxnenue B npupojie. CriocoObl NogyyeHus: ¥ NPUMEHEHUE aJIKaHOB.

Huknoankanel. O0mias ¢popMynna, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOEHMSI U XUMUYECKUX CBOMCTB MaJIbIX (LIMKJIONPONAaH, HUKI00YyTaH) U OOBIYHBIX
(LMKJIONEHTAaH, UKJIOreKCaH) HUKJIoanKaHoB. CriocoObI MOTyuyeHUs! U IPUMEHEHHE
LUKJIOQJIKAHOB.

Anxkensl. ['omonorudeckuil psj ajqkeHoB, o0mas (Gopmyrna, HOMEHKIATYpA.
DJIEKTPOHHOE ¥ POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT ATKEHOB, SP>-THOpHAN3ALIHS
aTOMHBIX opOuTasnel yriaepoaa, - U m-cBA3U. CTpyKTypHas M reomMeTpudeckas
(umc-tpaHc-) uzomepus. Ousnveckue CBOKWCTBA aIKEHOB. XMMUYECKHUE CBOWCTBA:
peakuuy MPUCOEOUHEHHUs], 3aMEIICHHUS B O-IIOJIOKEHHE MpPH JIBOMHOW CBS3H,
NOJINMEpU3aluu U okucieHus. [Ipasuno MapkoBHukoBa. KauecTBEHHBIE peaknu
Ha JIBOWHYIO CBsI3b. CIOCOOBI MOIyYEHUS! U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccudukaius ajikaaueHoB (CONPsKEHHBIE, U30JIUPOBAHHEIE,
Kymynuposanusie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHMSI U XUMUYECKUX CBONCTB
CONPSIKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpspkEHHbBIX
nueHoB. CrocoObl MOTYyYEHUs: U TPUMEHEHUE aJIKaJHEeHOB.

Ankunbl. ['oMonoruueckuii psii ankuHOB, o01as hopmysia, HOMEHKIATypa U
MU30MEpHsl. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJIKUHOB, SP-
rudopuan3anns aTOMHBIX opOuTanei yriepona. du3znyeckue CBOMCTBA AJIKUHOB.
XHAMHUYECKHE CBOMCTBA: PEAKLIUN IPUCOECTNHEHMS, TMMEPU3ALNHU U TPUMEPU3ALINH,
OKHcIieHHs. KHCIIOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakuny Ha TPOWHYIO CBA3b. CrOCOOBI MOJyYEeHHSI U IPUMEHEHUE
AJIKAHOB.

Apomarnueckue yriieBogopoasl (apensl). ['omonormyeckuid psii apeHoOB,
obmrast opmyna, HOMEHKIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MOJieKynbl OeH3ona. Du3mveckre CBOMCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUS B OCH30JIbHOM KOJIBIIE 1
YIIIEBOJOPOJIHOM PAJMKAJIE, PEaKLUU NPUCOCIWHEHUSA, OKHCIECHUE TOMOJIOTOB
o6enszona. IlpencraBieHme 00 OpPHUEHTUPYIOLIEM JEHCTBUU 3aMECTHTENCH B
OCH30JbHOM KOJIBIIE HA MpHUMEpE AIKWIBHBIX PAJUKaJIOB, KapOOKCHIIBHOIA,
TUAPOKCUIIBHOM, aMWUHO- M HHUTPOTPYIIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHYECKUX CBOMCTB ctuposna. [lomumepusanus ctupona. CnocoObl MonydeHus u
IIPUMEHEHHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsriii ra3. [lomytaeie HedTsHBIE Ta3bl. HegTh U €€ mpoucxoxaeHue.
KameHHBbIH yroiab U mpoayKThl ero nepepadotku. CrocoObl nepepaboTku HedTH:
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NEPETOHKA, KPEKUHT (TePMHUYECKHH, KaTaJIUTUYECKUii), PUDOPMHHT, MHUPOJIU3.
[TponykThl nepepaboTku HEDTH, UX TPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOreHIPOU3BOAHBIX YIJIEBOJAOPOAOB. Peakuun
3aMEUICHUs TaJoreHa Ha TUJIPOKCOTPYIIY, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TrajJOreHIPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYU. B3amMoaeicTBUE IUTralOr€HAJIKAaHOB C MAarHMEM M LIMHKOM.
[Tonsatue 0 METaJIIIOOPraHUYECKUX COECIMHEHUSX. Hcnonp3oBanue
TaJIOTeHIPOU3BOIHBIX  YIJIEBOJAOPOJIOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAILCHUN:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTJIEBOJIOPOJIOB (PaCTBOPHUMOCTD), KAUYECTBEHHBIX
peakiuii  yrieBoJ0pPOJOB pa3IMYHBIX KIJAacCOB (oOeciBeurBaHUE OpPOMHON WU
MOJHOW BOJIbI, pacTBOpa IE€pMaHraHata Kajus, B3aUMOIECHCTBUE alETUJIEHA C
aMMHMAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE€ OOHapyKeHUE
yriiepo/jia ¥ BOAOPOJa B OpPraHMUECKUX BEIIECTBAX, MOJyUSHUE dTHUIICHA U U3YUEHUE
€ro CBOWCTB, O3HaKOMJIeHHE C koyutekiusaMu «HedTts» u «Yroms», ¢ obpasnamu
IJIacTMacc, KaydyykoB W PE3WHBI, MOJICTUPOBAHUE MOJEKYJ YTIJIEBOJOPOJIOB U
rajOreHIPOU3BOIHBIX YTIIEBOIOPOJIOB.

Kucsiopoacoaepxamniue opraHudecKue coeJMHEHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIEKYNl (Ha MpUMepe
METaHoJla W 3TaHona). ['oMosormueckuil psan, obmas Qopmyna, H30OMeEpHs,
HOMEHKJIaTypa ©  Kiaccuukanus. Duznueckue CBONUCTBA  MPeAesIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpo/aHBIE CBSI3M MEXKIAY MOJEKYJaMH CIUPTOB.
XUMHUYECKUE CBOMCTBA: peaKkIuu 3aMEIICHUs, Jerujparaiuu, OKHUCIICHHUS,
B3aUMOJCHCTBHE C  OpPraHMYECKMMH U  HEOPraHMYECKUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuus Ha OAHOATOMHBIE CHIUPTHL. J[eHCTBUE 3TaHONIA U METAHOJA
Ha opraHu3M uenoBeka. CrocoObl TMONYyYEHUS] UM TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OcoOeHHOCTH (PUBHUECKUX H
XUMHYECKUX CBOMCTB.

MHoroaToMHbl€ CHHUPTHI — STUICHIIUKOIb W TiHIepuH. Duznmyeckue u
XUMUYECKUE CBOMCTBA: PEAKIIUU 3aMEIECHHUSI, B3AUMOJICUCTBUE C OPraHUYECKUMHU U
HEOPraHMYECKUMH KHUCIOTaMHU, KAU€CTBEHHAS! PEaKIUsl HA MHOTOATOMHbBIE CIIUPTHI.
[IpencraBnenne o MexaHU3ME peakiuii Hykieo(puIbHOTo 3aMenenus. JlelicTBre Ha
opranusm denoBeka. CriocoObl MOTy4eHHS U TPUMEHEHHUE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJIEKYJbl, B3aWUMHOE BIUSHUE THUJIPOKCOTPYIIBI U
6enzonbHOrO siypa. dusmdeckue cBoicTBa (eHonma. OCOOCHHOCTH XUMHUYECKUX
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cBoiicTB (Qenona. KadectBeHHbie peakuuu Ha (eHon. ToxkcuuHOCTh (PeHoma.
Crioco6b1 onrydenust v npuMenenue penomna. denondopmanbaeruanas cMoa.

KapGonuibHble COSMHEHUS — aJIbJIETHIBl U KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM TpyNIbl. ['OMoOOrMYecKre psiibl albJeTHI0B U KETOHOB, OO0IIas
dbopmyna, u3zomepuss U HOMeHKiarypa. Dusznyeckue CBOWCTBA albIACTHIOB U
KETOHOB. XMMHYECKHE CBOKMCTBA AJIbJIETU/IOB U KETOHOB: PEAKLIMU IPUCOETUHEHHS.
OxucneHue anpJeruioB, KauyeCTBEHHbIC peakiMu Ha ajabAerujibl. CrnocoOsl
MOJIYYEHUS U IPUMEHEHNE aJIbJIETU0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepusi 1 HoMeHKIaTypa. Puznyeckue cBoMcTBa
OJIHOOCHOBHBIX TMpEeNIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpoaHbie CBA3UM MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XUMHYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepuUKalMU, PEAKIUH C YYaCTHEM YIIEBOJOPOAHOIO pajauKaa.
Oco0OeHHOCTH CBOMCTB MypaBbUHON KUCIOTHL. [loHATHE O TPOU3BOJIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HEMPENETbHBIX W apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencTaBuTeN BBICIINX
KapOOHOBBIX KHCIJIOT: CTE€ApUHOBAas, NaJIbMUTHHOBAs, OJEUHOBAs, .JUHO/IEBAS,
JUHONIeH08as KUCIOThl. COCOObI MOYYEHUS! U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upsl. ['omonoruueckuit psia, oOmas Gopmyna, HU30OMEpUs U
HOMEHKJIaTypa. PU3NYECKUE U XUMHYECKUE CBOWCTBA: THUJIPOJIM3 B KHUCIOW U
HIEJIOYHOM Cpene.

Kupsi. Ctpoenue, puznuecKkre 1 XUMHUUYECKUE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION U 11esoyHon cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIIUX OCTATKH
HEMpeETbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MpbL14 KaK COJIM BBICIIAX KapOOHOBBIX KHCIIOT, UX MOIOIIIECE JCHCTBHE.

OO6mas xapakrepucTuka yriaeBoaoB. Knaccudukarus yriaeBoaos (MOHO-, TU-
U monucaxapuibsl). MoHOcaxapuabl: TIIOK03a, (pPyKTO3a, TajlakTo3a, prdo3a,
ne3okcuprubo3a. dusznyeckue CBOWCTBA M HaxoXKJeHHE B mpupoje. DoTocUHTES.
XUMUYECKHAE CBOMCTBA MIIOKO3bI: PEAKIIMU C YHACTHUEM CIIMPTOBBIX U aJIbJICTUIHOU
Tpynm, CIOUPTOBOE W MOJOYHOKHCTOE OposkeHue. [IpuMeHeHwe TIIFOKO3bI, €€
3HAYEHHE B KU3HEAEATEIbHOCTU opraHusMa. Jlucaxapuasl: caxaposa, MajbT0o3a U
nakto3a. BoccTtanaBiuBaroliie U HEBOCCTAaHABIMBAIOIINUE aucaxapuibl. ['uaponus
mucaxapunoB. Haxoxnenue B pupojse u npumeHenue. [loaucaxapuasl: kpaxmail,
JIMKOTeH W 1neiunono3a. CTpoeHre MaKpOMOJEKYyJ Kpaxmania, TJIMKOTeHa |
HEeJUTr0NI03bl.  DU3MUYECKHe CBOWCTBA KpaxMmajla M UEJUIIOJIO3bl. XHMUYECKUE
CBOMCTBAa Kpaxmajia: TMApPOJIU3, KaYeCTBEHHAas peakuus C HOJO0M. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUIIPOIU3, MOdydeHue >PupoB meintono3sl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HUX MPEBPAICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIMPTOB B BOJIE, B3aUMOJICCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHME 3TUJIOBOI'O CIIMPTAa B aJbJIETHUJl HA PACKAIEHHOM MEIHOW MPOBOJIOKE,
OKHCJICHHE ASTWJIOBOTO CHHpPTa JUXPOMATOM Kaiusi (BO3MOXXHO HCIOJB30BaHHE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIC PEAKIHUH HA albJIETUbl (C THUAPOKCUIOM
muammuHcepeopa(l) u ruapokcuaom meau(ll)), peakius riauiepruna ¢ THAPOKCUIOM
meau(ll), xumMmuueckre cBOMCTBA pacTBOpa YKCYCHOW KHMCIIOTBI, B3aUMOJCHCTBHE
pacTBopa rioKo3bl ¢ ruapokcuiom meau(ll), B3aumoaelicTBie Kkpaxmaiia ¢ HOJOM,
pelIeHre JKCIEePUMEHTANbHBIX 3amady 1o TemaM «CoupTel U (EHOJBIY,
«KapOoHnoBsie KUCIOTHI. CIOXKHBIE dPUPBI».

A3o0Tcoaep:Kalue OpraHuyecKue coeMHeHHs.

AMMHBI — OpraHUYECKHE MPOU3BOJIHBIC aMMHaka. Kinaccudukaius aMUHOB:
anupaTuyecKkue W apoMaTHUYECKHUE; TEPBUYHBIEC, BTOPUYHBIE W TPETUYHBIC.
Crpoennie monekyn, obuas ¢opmyia, U30Mepus, HOMEHKIaTypa U (U3HUECKHe
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTHYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
AJKUJIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHHOB C A30THUCTOW KHCIIOTOM.
Coun aJIKWJIaMMOHHUS.

AHWIVH — OpEeACTABUTEIb aMUHOB apOMATHYECKOTO psifa. CTpOeHME aHWIIMHA.
B3aumHoe BiMsiHUE Tpynm aToMOB B MoJIeKyJie aHWinHA. (OcoOEHHOCTH
XUMUYECKUX CBOMCTB aHWivHA. KadecTBeHHBIE peakiuu Ha aHWIUH. CrocoObl
NOJIydeHUs W NpUMEHeHue anudatudyeckux amuHOB. [lonyueHue aHuIMHA U3
HUTPOOEH301a.

AmuHokucnotel. Homenkinatypa u nzomepus. OTnenbHble IPEACTABUTENUN O
AMUHOKHCJIOT:  TJIMIMWH, anaHuH. Ou3nuecknue CBOWCTBA  AMUHOKHUCIIOT.
XUMHUYECKUE CBOMCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCAMHEHUN, peaklus TMOJUKOHJICHCAIlMK, O0pa30BaHHE MENTHIAHOW CBSI3U.
buonorunueckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 ¥ THUAPOJIN3 MIENTHIOB.

benku kak npuponHble monuMepsl. llepBuyHas, BTOpUYHAsS W TpEeTUYHAA
CTpyKTypa OenkoB. XWUMHYECKHE CBONCTBAa OEIKOB: THAPOIH3, ICHATYpAIIHS,
KAueCTBEHHBIE PEAKIIMU Ha OEJKU.

DKCIEpUMEHTAIbHBIE METOJbl W3YyYEHHUS BEUIECTB W HX IPEBpAICHUN:
pacTBOpeHHE OEIKOB B BOJC, JE€HATypamusi OCTKOB IMPU HArpEeBaHWM, IIBETHHIC
peaknmu Ha O€NKH, pelIeHWe OKCIEPUMEHTAIbHBIX 3a7ad IO TeMaM
«A30TCcoAepKallie OpraHunYecKre coeTUHeHUs» U «Pacro3HaBaHne OPraHMYeCKUX
COCAVHEHUI.

BricokomoJieKyJIsIpHbIE COeIMHECHUS.

OCHOBHbBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEICHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJIApHAas

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUU —
NOJIMMEPU3ALINS U TTOJIMKOHIEHCAIIHS.

[TonumepHbie Matepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIIPOINMIIEH,
MOJIMBUHWIXJIOPU, TOJHUCTUPOJ, TMOJUMETHIMETAKpUIAT, IOJIUKapOOHATHI,
nonvdTUIeHTepedTanaT). Y tunuzanus u nepepadboTka MmiacTuka.

DI1acTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTaueHOBBIN, XJIOPOIPEHOBBIHN, H30IIPEHOBLIN) U CUIIUKOHBI. Pe3nHa.

Bonokna: HaTypanbHbie (XJIONOK, MIEPCTh, MIENTK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH U JIABCAH).

[Tonumepsl CIIEIMAIBHOTO Ha3HAYCHUS (Teduion, KeBJap,
AJIEKTPOIPOBOISAIIME TTOJIMMEPHI, OMOpa3naraeMble MOJIUMEpPHI).

OKCIEPUMEHTAIbHBIE METOJbI H3yUCHMs] BEIICCTB M WX MPEBPAIICHUI:
03HAKOMJICHUE C 00pa3liaMHu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB, PpEIICHUE OSKCIEPUMEHTANbHBIX 3a7ad 1o Teme «Pacno3zHaBanue
IJIACTMACC U BOJIOKOH.

PacuéTrnbie 3amaun.

Haxoxpaenue wmoliekyaspHod (OpMyJibl OpPraHUYECKOr0 COCIUHEHUS IO
MaCCOBBIM JIOJISIM JIEMEHTOB, BXO/ISAIIUX B €70 COCTAB, HAXOXKIEHUE MOJICKYJISIPHOM
(bopMyJIbI OPraHMYECKOIro COeAMHEHUS 0 Macce (00BEMY) IPOYKTOB CrOpaHusl, 1o
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMH W/WUIM HCXOIHBIX
BEILIECTB, YCTAHOBJICEHUE CTPYKTYPHOU (POpPMYJIbl OPraHMYECKOro BEIIeCTBa Ha
OCHOBE €ro XMMHYECKHX CBOMCTB MM CIOCOOOB MOJYYEHHsI, ONPEEICHUE 0N
BBIX0/1a MPOAYKTA PEAKIIMU OT TEOPETUUECKU BO3ZMOKHOTIO.

MexnpenMeTHbIE CBS3H.

Peanuzanust MexXnpeaMETHBIX CBA3€U MPU U3yUYEHUH OPraHUYECKON XUMUU B
10 xmacce ocCylIEeCTBISETCS 4YEpe3 HUCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX TOHSITUH, TaK M TOHATHM, NPUHATHIX B OTIECIBHBIX MpEaMETax
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE MTOHSATHUS: SIBIICHUE, HAYIHBIA (DAKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIM3, CHHTEe3, Kiaccudukamus, HAOIIOACHUE, H3MEPCHHE,
AKCIEPUMEHT, MOJIENb, MOJICIUPOBAHHUE.

dusuka: wMarepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIa,
OSHEPTeTUYECKUA YypPOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (M3MYECKUE BEIUYHHBI, CIUHUIIBI U3MEPEHHUs, CKOPOCTh, DHEPrus,
Macca.

buomorus: kineTka, OpraHu3M, S3KocHUCTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA U TeTepOTPO(HBIA THUI TUTAHUSA, OpOXKEHUE,
dboTtocuHTe3, nbIXaHWE, OCIKW, YIJICBOABI, JKUPBI, HYKICHHOBBIC KHUCIIOTHI,
bepMEeHTHI.
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['eorpadusi: mone3Hbie UCKOMMaeMble, TOTLIUBO.
TexHOJorus: IHUILIEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO IHUTAHUS,
MOIOIIIME CPEJICTBA, MaTEPUAIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX saep. XUMHUYECKUU anemeHT. M3otonel. CtpoeHne
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIE YHCJIA. JDHEPreTUYECKUE YPOBHU U
noypoBHH. AToMHBIE opOuTaim. Kiiaccudukamnmsi XuMrHaecKux 3JIeMeHTOB (S-, P-,
d-, f-smementsl). PacnpenencHue JJIEKTPOHOB 10 aTOMHBIM — OpPOHMTAJISM.
DneKTpOHHBIC KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHHH, SJIEKTPOHHBIC KOH(DHUTYpalu HOHOB.
DJIEKTPOOTPUIIATEIIBHOCTb.

[Tepnonnueckuit 3akoH u Ilepronnueckas cucremMa XUMUYECKUX DIJIEMEHTOB
JI.1. MenneneeBa. CBsA3b meproanyeckoro 3akoHa u lleproanyueckoil cuctembl
XMMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX U CJIOKHBIX BEILIECTB O IPYIINAM U IlepruogaM. 3HaYEHUE EPUOIUIECKOTO
3akoHa /[.1. Menneneena.

XuMudeckasi CBs3b. Buabl XMMHYECKOM CBSI3U: KOBaJCHTHAs, HOHHAs,
MeTauindeckas. MexaHu3mbl 00pa3oBaHHsS KOBAJEHTHOW CBSI3M: OOMEHHBIN H
JOHOPHO-aKIENTOPHBIA. DHEPTUs U IMHA CB3U. [10JIIpHOCTD, HAIPABIEHHOCTD U
HACHIIIaEMOCTh KOBaJICHTHOW CBsA3U. KpaTHble cBs3u. BogoponaHas CBA3b.
MexMONeKyIspHbIE B3aUMOACHCTBHS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MPUMEPE COCAMHECHHIM
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILJIEKCHOTO HOHA:
KOMIUIEKCOoOOpa3oBaTeb, JIMTAaHIbl. 3HAYEHUE KOMIUIEKCHBIX COEJUHEHUM.
[ToHATHE O KOOPAMHALIMOHHON XUMUHU.

BemectBa  MOJIEKYJIADHOTO W HEMOJIEKYJSIPHOTO  CTPOE€HUsSA.  THIbI
KPUCTAIITUYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonsTe o nucnepcHeix cuctemax. Mctuanabie pactBopshl. [Ipencrasienue o
KOJUIOUJIHBIX pacTtBopax. CrnocoObl BBIPAKEHUS KOHIEHTPALlUM PacTBOPOB:
MaccoBas JI0Ji BEUIECTBA B pacTBOPE, MOJISIpHAsA KOHILIEHTpauus. HacbllieHHbIE U
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpHUcTamioruaparsl.

Knaccudukaiys 1 HOMEHKIATypa HEOPraHUUECKUX BEIIECTB. TpUBHAIbHBIC

HoAREBAHAR A TRAGHBI KB MEAC TABUTEICH HEOPIaHNYECKUX BELIECTB.
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Knaccudukanus XuMUYeCKUX peakiuii B HEOPTAHHUYECKOW UM OPraHUYeCcKOu
XUMUHU. 3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH COXPAHEHUS U MPEBpALICHUS
SHEPTUU MPU XUMHUECKUX peakiusx. TeraoBbie 3hHEeKThl XUMUYECKUX PEAKIUH.
TepMoOXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKOM peaKIiny, €€ 3aBUCUMOCTh OT Pa3jIN4HbIX (PaKTOPOB.
I'omoreHHble U reTeporeHHbie peakuuu. Katanus u katanu3atopsl.

OOpartumMbie U HeOOpaTUMbIe peakiui. XuMuueckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecusl. DaKTOpbI, BIUSAIOIIME HA MOJOKEHHE XHUMHUYECKOIrO
pPaBHOBECHS: TEMIIEPATYypa, AABICHUE U KOHLIEHTPALIMU BEUIECTB, YYACTBYIOIIHUX B
peaxiuu. [Tpunnun Jle [larense.

Onektponutnyeckass guccouuanusi. CuibHbIE W Clla0ble  AJIEKTPOIUTHI.
Crenensp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAsl, HEWUTpaJibHas,
niesnouHas. Bomopoaubiii nokazatens (PH) pactBopa. I'maponus coneit. Peakiuu
HOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCIICHHS.
Okucnurenb W BOCCTaHOBUTENb. I[Ipolecchl OKHCIEHHWS W BOCCTAaHOBJICHUA.
Baxnelnme OKuCIUTENM U BOCCTAHOBUTENIU. METOH 3JIEKTPOHHOrO OajaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIaBOB BEUIECTB.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHSI BEIIECTB M WX MPEBPALCHUI:
pa3loKEHUE TEPOKCUJA BOAOPOJAa B NPUCYTCTBUU KATAIM3AaTOpA, MOJEIHU
KPUCTAITUYECKUX PEIIETOK, TPOBEACHUE PEAKIIM MOHHOTO OOMEHA, ONpe/IeJICHUe
Cpelbl PacTBOPOB C MOMOIIBIO WHAMKATOPOB, W3YYEHHE BIHSHUS PaA3TUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUUYECKOM pEaKIUU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSL.

Heoprannueckasi Xumus.

[Tonoxenune HemeTamwioB B [lepuoandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB
JI.W. MenneneeBa U 0COOEHHOCTU CTpOEHUSI UX aToMOB. Dusnueckue CBOMCTBa
HEMETAJUTOB. AJUTOTPOIUS HEMETAJJIOB (Ha TpUMEpe KUCIopoaa, cepsl, hochopa u
yIIepoa).

Bonopon. Ilomydenue, ¢usnueckre W XUMHUUYECKHE CBOMCTBA: PEAKIMH C
MeTaJlaMu U HEMETaJulaMu, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uipuabl. TOMIMBHbBIE
3JIEMEHTHI.

lamorensl. Haxoxpaenwe B Mpupoje, CocoObl MOMydeHUs, (QU3UYECKUE H
XAMHUYECKHE CBOMCTBA. | asloreHOBOMOpOIbl. BaxkHeumuye KUCI0pOACOAEpKAIINEC
coenMHeHHs rajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CIIOCOOBI MOYYCHUS
rajgoreHoB. [I[pumeHeHune rajJoreHoB U uX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINIIEHHBIE CHOCOOBI MOYYCHUS
Kuciaopojaa. OuU3N4ecKue U XMMHUYECKUE CBOMCTBA U NMPUMEHECHHUE KHUCIOpOAA U
030Ha. OKCUAbI U MEPOKCUBI.

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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Cepa. Haxoxnenue B mpHpojie, CIOCOOBI TOJNy4YeHHUs, (Pu3nueckue u
xuMuueckue cpoicTBa. CepoBogopona, cyiabduasl. Oxcua cepsi(1V), okcung
cepoi(VI). CepHucTas 1 cepHasi KUCJIOTHI i UX cojid. OCOOEHHOCTH CBOMCTB CEpHOM
KHUCJIOTHI. [IpriMeHeHne cepbl U €€ COeTMHEHUI.

Azor. HaxoxnaeHue B TpHUpPOJE, CIOCOOBI MONMy4YeHHS, (U3MUECKHE W
XUMHUYECKUE CBOMCTBA. AMMHUaK, HUTpUAbl. OKCHIbI a30Ta. A30THCTasi U a30THAs
KUCIOTHI U UX cosid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMenenue azota
U €r0 COeIMHEHHUI. A30THBIE YJI0OpEHUSI.

®ochop. Haxoxnenne B mpupojnie, CHocoObl MOMydeHUs, (U3HUECKHE U
xumuueckue cBorctBa. Dochuast u pochun. Oxcunbl docdopa, dochopHas
kuciora U e€ conu. Ilpumenenue Qocdopa u ero coemunenuit. dochopHbie
ynoOpeHus.

VYraepon, HaxoXJeHHWE B Ipupoje. AJUIOTpOIHbIE  MOIU]UKAIIY.
Ousznyeckrue M XUMHYECKHME CBOMCTBAa MPOCTHIX BEHIECTB, OOpa30BaHHBIX
yraepogoMm. Okcun yriepoaa(ll), oxcun yraepoga(lV), yronpHas kucinora u €€
CoJIu. AKTUBHPOBAaHHBIA Yyroiib, aacopOuusa. Dymnepensl, rpadeH, yriaepojaHbie
HaHOTPYOkH. [IpuMeHeHne MpPOCThIX BEIIECTB, 0OPa30BAHHBIX YTIEPOJOM, U €ro
COE€JIMHEHU.

Kpemuuii. HaxoxxaeHue B mpupojie, CrocoObl MOJydeHus, (U3nyeckue u
xumudeckue cBorctBa. Oxcupa kpeMHuda(lV), KpeMHueBas KHUCIOTA, CHIJIUKATHI.
[IpuMeneHue kpeMHUs U ero coeanHeHu. CTeKI0, €ro NoJIy4eHue, BUIbl CTEKIIA.

[Tonoxenune metamnoB B [lepuoandeckol CHCTEME XMMHUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTpPOEHHUS JJIEKTPOHHBIX O0O0JOYEeK aToMOB MeTauioB. OOmue
dbuznyeckre CcBoOMCTBA MeTauioB. I[I[puMeHeHuE MeTaioB B OBITY M TEXHUKE.
CmutaBel METAJIOB.

DNEKTPOXUMUUYECKUN psJl  HampsbKeHwil  MmeTtaiwioB.  OOmme  crnocoObl

HOJIy4YEHHUS METAJIOB: TUAPOMETAILTYPrus, MUPOMETAILTYPIHS,
anektpomeramutyprusi. Ilonstue o koppo3uum metamuioB. CrnocoObl 3alIUThl OT
KOPPO3UHU.

Oo6mas xapakrepuctuka MetamioB |A-rpymmer [leprogundeckoit cucTembl
XUMHUYECKUX d7ieMeHToB. Hatpuii u kanwmii: monydeHnue, Gu3ndecKne U XUMUIECKUC
CBOWCTBA, MPUMEHECHUE MPOCTHIX BEIIECTB U UX COCAUHCHUM.

O6mas xapakrepuctuka meTtamioB |IA-rpymmer [lepuonnueckoid cucTeMbl
XUMUYECKUX DJIEMEHTOB. MarHuii ¥ KalblMii: TOJNydeHHe, (PU3NYECKHe U
XMMHYECKUE CBOWCTBA, IMPUMEHEHUE IIPOCTBIX BEIIECTB M HUX COCIUHEHUU.
XKéctkocTh BOABI M CITOCOOBI €€ YCTPAHESHHUS.

ANIOMUHUIA: TIONTy4eHHE, (GU3UIECKUE U XUMUYECKHUE CBOMCTBA, TPUMEHEHUE
POCTOTO BEIECTBA M €ro CoeAWMHEHW. AMGMOTEepHbIE CBOWCTBA OKCHAA W
TUIPOKCHUAA ATIOMUHUS, TUAPOKCOKOMIIIIEKCHI aJIFOMUAHMUSL.

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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OOmass xapakTepucTuka MeTauioB moOouHbix mnoarpynn  (b-rpymm)
[Ieproanyeckoi CUCTEMBI XUMUYECKUX DIIEMEHTOB.

du3nyecKkue U XMMUYECKUE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u nuxpomatsl, HX
OKHCIIUTENbHbIE CBOMCTBA. [loyueHrne u npuMeHeHne xpoma.

du3znueckue M XUMHUYECKHME CBOMCTBA MapraHua M €ro COEOUHEHHI.
Baxwnetimue coenunenuss wmapranma(ll), wmapranna(lV), wapranma(VI) wu
mapranna(VIl). Ilepmanranar kanmus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

du3znuecKkue U XMMHYECKHUE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKcuapl,
ruapokcuabl U conm xkeneza(ll) u xenesa(lll). [Tonyuenue u npuMeHeHue xene3a u
€ro CILIABOB.

Pu3nueCcKue 1 XUMUYECKHUE CBOWCTBA MEIH U €€ coequHeHur. [lonyyenue u
IPUMEHECHHUE MU U €€ COCTMHEHUH.

Huuk: monydyenue, (U3MUYECKUE U XHUMHUYECKHE CBOMCTBA. AM{QOTEpHbIE
CBOMCTBA OKCH/JIa U TUJIPOKCUJIA IIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMmeHenune
[IMHKA U €r0 COCINHEHU.

OKCIEPUMEHTAIbHBIE METOJbl H3yUYCHMsI BEIIECTB M HUX MPEBPAIICHUN:
u3ydeHrue oO0paslloB HEMETAJJIOB, TopeHue cephl, docdopa, kene3a, MarHus B
KUCJIOPOJIC, H3Y4YCHHE KOJUIEKIMU «MeTalibl U CIUIaBbl», B3aUMOJCUCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJAOUW (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEpPUAJIOB), B3aUMOJICHCTBUE IIMHKA M >Kelie3a C pPacTBOpaMU KHUCIOT U
IeJI0Ye, KAYECTBEHHBIC PEaKIIMM Ha HEOPTraHMYECKUE aHUOHBI, KATUOH BOJOPOJa
U KaTHOHBI META/IOB, B3aMMOJCHCTBHE THAPOKCHIOB QJIIOMUHHMS U IIMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pelieHrne dKCIePUMEHTAIBHBIX 3a/lad M0 TeMaM
«l"anorensr», «Cepa u €€ coennHeHUs», «A30T U (Hochop U UX COCTUHEHUD,
«MeTamibl TaBHBIX HOATPYIID, «MeTaibl MOOOYHBIX TOATPYIII.

XuMHUS U KU3Hb.

Ponp xumum B o0ecrieyeHuM yCTOWYMBOIO pa3BUTHUs yeroBedecTBa. [lonsaTue
0 HaYYHBIX METOJIaX MO3HAHUS U METOJ0JIOT MU HayqHOro uccienoBanus. Hayuneie
NPUHIUIBI OPTaHU3ANN XUMHYECKOTO MPOU3BOACTBA. [[pOoMBIIITIEHHBIE CITOCOOBI
MOJIyYEHHUs BaKHEWIIMX BEIECTB (HAa IMpUMepe MPOM3BOJACTBA aMMHaKa, CEpHOMU
KHUCJIOTHI, MeTaHoJa). [IpomblIlIeHHbIE CTTOCOOBI MOTYYEHUSI METAJJIOB U CIIABOB.
XHUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOLIEH CPEABI U €ro NOCHeACTBUS. Ponb Xxumuu B
o0ecTicUeHUN YHEPIeTHICCKON O€30IMacHOCTH.

Xumusg U 310poBbe uesoBeka. JlekapctBeHHble cpencrBa. IlpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poyib XMMUU B Pa3BUTUN MEIULIMHBI.

XVMUS TIUIU: OCHOBHBIE KOMIIOHEHTHI, MHUIEBbIE N100aBKU. Poib xumuu B
o0ecrieueHnH MUIEeBOM 0e30MacHOCTH.

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO

rOCYAAPCTBEHHOE BHOKETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.23 09:38 (MSK) CepTudmkat 17CE9O0EOEA40E82C93976AAD0AD446EC
YYPEXXAEHWE TMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FrEPOS1 COBETCKOIO COHO3A I'.A.

KOCTbIJIEBA, CroroBa EneHa AHaTonbeBHa, [vpekTop




Kocmetnueckne m mapdromepubie cpenactBa. beitoBas xumus. [lpaBuna
0€30MacHOro UCIIOJIb30BAHUS MPENapaTOB OBITOBOM XMMHH B ITOBCETHEBHOM KU3HU.

XUMHUS B CTPOUTENIbCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMUS B CeNTbCKOM X03siicTBe. OpraHn4ecKue U MUHEPAJIbHbIE yI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KE€paMUKa.
Marepuansl 11 S1EKTpOHUKHA. HaHOTEeXHOI0T M Y.

PacuétHrble 3agaun.

Pacuértel: macchl BemiecTBa Wik 00bEMa ra30B MO HW3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WK 00bEMY OJJHOTO U3 YUACTBYIOIIMX B PEAKIIMU BEIIECTB, MACCHI
(00bEMa, KOTMUECTBA BEIIECTBA) IPOJYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTa PEAKIMH, €CJIU OJTHO
M3 BEIIECTB JAHO B BHUJIE pacTBOpa C ONPEAECIEHHOM MAaCCOBOW JIOJIEH
PacTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIICHTPALIUU BEILIECTBA B
pacTBOpE, A0JU BBIX0/Ia MPOAYKTA PEAKIIUHA OT TEOPETUYECKH BO3MOMKHOTIO.

MexnpeaMeTHble CBS3H.

Peanuzanuss  MeXnpeaMeTHBIX  CBA3€d NOpU  W3yyeHUHM oOued
HEOpraHU4eckorl XumMuu B 11 Kitacce OCyIECTBISAECTCS 4yepe3 UCIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHATHUH, NPUHATHIX B OTACIBHBIX
IPEAMETAX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mire ecTeCTBEHHO-HAYUYHbIC TIOHATHUS: SIBJICHUE, HAYYHBIN (paKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHaJIW3, CUHTE3, KiacCU(PUKaLus, MEPUOJINIHOCTb, HAOIIOEHUE,
U3MEPEHUE, IKCIEPUMEHT, MOJIENb, MOJICTIUPOBAHNUE.

®u3uka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH,
WOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SJHEPIreTUUYECKUI YPOBEHb, BEIIECTBO,
Ten0, O00BEM, arperaTHoe COCTOSHHUE BEIIECTBa, HACANbHBIN Ta3, (uanyeckue
BEJIMYMHBI, €UHULIBI U3BMEPEHUSI, CKOPOCTb, SHEPTHS, MACCA.

buonorus: kierka, opranusm, 3KocucTema, bnocdepa, MeTadoIm3M, MakKpo- U
MUKPODJIEMEHTHI, OCIIKH, KUPBI, yIICBOAbI, HYKIECHHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITIOTOK YHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIBI, TTOJIE3HBIC UCKOTAEMbIC, TOTLIUBO,
pecypchl.

TexHOmorus: XMMA4YECKasi MPOMBILIIJIEHHOCTh, METAJUIYPrusi, CTPOUTEIbHBIE
MaTepHabl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MHUILEBAsI MPOMBIIUIEHHOCTD,
dapmareBTHUYECKAS MIPOMBILIJIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX
IIPENapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPHUAJIOB, AJEKTPOHHAA
IIPOMBIIIIEHHOCTh, HAHOTEXHOJIOT U U.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHCTEMHO-ACATEILHOCTHBIM IIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS TMpeaMeTa «XUMHUS» Ha YpOBHE CPEIHETO
o01rero 00pa30BaHMS  BBIJICICHBI CICAYIOIIME COCTaBIISIIOIINE: OCO3HAHHE
00yYaromMMUMHUCS POCCHMCKONW TPaKIAHCKOM MJIGHTMYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaAMOOIIPE/ICIICHUIO; HATMYHE MOTHUBAIIUHU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TMpaBWJIaMM W HOPMaMH TIOBEACHUS, HaW4yue
MIPaBOCO3HAHMS, IKOJIOTHUECKON KYJIbTYpPbhI; CHOCOOHOCTh CTaBUTH LIEJIM U CTPOUTH
’KH3HCHHBIC TIAHEI.

JIngyHOCTHBIE pE3yJNbTaThl OCBOCHUS TMpeAMeTa «XHUMHSI» OTPaKaroT
c(hOpPMUPOBAHHOCTh OIBITA [MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
0o0yyJarommxcsi B Mpoliecce peain3aiui o0pa3oBaTeIbHOM eI TELHOCTH.

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHHUSI TMpeaMeTra «XUMHUS» OTpaxarT
c(hOpPMUPOBAHHOCTb OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JesATEIbHOCTU
oOyyarommxcsi B MPOIECce pean3aluid 00pa3oBaTeIbHON JEATETbHOCTU, B TOM
YHCJIC B YAaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U TIPABOMOPSIIKY;

NpEeACTaBICHUS O COLUUAIBHBIX HOPMaX M TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JI€SITEILHOCTH MPHU CO3JaHUU YUESOHBIX
MPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENIBHBIX 33/1a4, BHITIOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUAOB YICOHOU ACSATEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHHUSI K HUCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€YECTBEHHON XMMUM;

YBaXCHHUSI K IIPOIIECCY TBOPYECTBA B OOJIACTH TEOPHUU M IPAKTHUYSCKOTO
NPUIOKECHUS XHMHH, OCO3HAaHHUS TOTO, YTO JaHHBICE HAayKH €CTh pPe3yibTaT
JUIMTCIIPHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIICPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX M MPAKTHUKOB,;

HMHTEpEeca U TO3HABATEILHBIX MOTHUBOB B ITOJIYYEHUH 1 TIOCJIEAYIOIIEM aHATN3E

AOMRQM&IQP&%B?%QP%{% JOCTHXKCHHAX COBpeMeHHOﬁ OTCUYCCTBCHHOM XHUMHHU,
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3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAaIlMH, CBA3aHHBIE C XUMUUECKUMHU SBJIICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJTbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJACHUE U TMOCTYNKH CBOMX TOBApPHILEH C
MO3UIIMHA HPABCTBEHHBIX M MPABOBBIX HOPM U C Y4ETOM OCO3HAHUS IMOCIEACTBHIM
MOCTYIIKOB;

4) popMuUpPOBaHUS KYJbTYPbI 310POBbSI:

NOHUMaHUSl LIEHHOCTEH 3JI0pOBOro M 0Oe3omacHoro oopasza SKHU3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (U3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

cobOmofieHUsT TIpaBUJl 0Oe30MmacHOro oOpalieHus C BEHIECTBAMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYJAOBOH JESATEIbHOCTH;

MOHWUMAaHUS IIEHHOCTH TPaBWJI HWHIUBHUIYAIBHOTO W  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIINUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIICJICTBUN W HEMPHUATHS BPEIHBIX NMPHUBBIUCK (YHIOTPEOICHHS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHHUSI);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOW  KOMIIETGHTHOCTH B Y4eOHO-HCCIICOBATEIIbCKOM
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  APYrMX BHJAX
NEeSATeNbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH TPAKTHYCCKUX 3a1ad
COI[MAJIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUYECHUIO Mpodeccuil pa3iuyHOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHSI TIPEIMETHBIX 3HAHUH 110 XUMUH;

YBOXXCHUS K TPYY, JTIOMIIM TPYyIa U PE3yJIbTaTaM TPYAOBOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHOW TPACKTOPHH
oOpa3oBaHus, Oyaymiedi mpodeccun W peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUU, HUHTEPECOB H
oTpeOHOCTEH 00IeCTBA;

6) ’K0JI0rM4eCKOro BOCIIUTAHUSA

OKOJIOTHYECKH I1€JIECO00Pa3HOTO OTHONIICHUS K TPHUPOJC KaK HCTOYHHUKY
CYIIIECTBOBAHMSI )KM3HU Ha 3eMJIe;

MOHUMAHUSI TJIOOATBHOTO XapakTepa SKOJOTUYECKUX TPOOJIeM, BIUSHUS
HPKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMAIIBHOU CPEIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTIKEHUUW XUMHH JUIS
pEIIeHHs] BOMPOCOB PAIMOHATLHOTO MTPUPOIOTIOIH30BAHHS;
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AKTUBHOIO HENPUATHUA JCHUCTBHM, IPUHOCIIIMX BpEI OKpYKaroIEen
OPUPOJIHON cpese, YMEHMsI MPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTMYECKUE
NOCJICICTBUS IPEANPUHAMAEMBIX AEUCTBUI U MPEIOTBPAILATD UX;

HAJIM4YHs PA3BUTOTO 3KOJOTHYECKOTO MBIIUICHHS], YKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NEeSATENBHOCTH DKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMM B IIO3HABATEJIbHOM, KOMMYHHUKAaTUBHON M COLMAJIBHOU
IOpPAaKTUKE, CHOCOOHOCTM W YMEHHUS aKTHUBHO HPOTHBOCTOSTH HJCOJOTUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHHUA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 O0ILECTBEHHON MPaKTHKU;

NOHUMaHUSl CHeUUPUKA XUMUU Kak HayKH, OCO3HAaHHMS €€ pOoJu B
(GbopMUpPOBaHUHU PALMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUU LIETOCTHOIO
IpPEICTABICHUsI 00 OKpY)KaroIleM MHUpE KaK O €IMHCTBE MPHUPOABI U YEJIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUH NPoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeKJAEHHOCTM B  OCOOOM 3HAYMMOCTH XUMHUU JJISI COBPEMEHHOM
IUBUJIU3ALMN: B €€ TYMaHUCTUYECKON HAPABIEHHOCTH U BaXKHOM POJIU B CO3JJaHUU
HOBOM ©0a3pl MaTepUATIbHOMW KYJbTYpbl, B PpELIEHUHU TJI00aJbHBIX MpoOsIeM
YCTOMYUBOI'O Pa3BUTHs YEIIOBEUYECTBA — CHIPHEBOM, DHEPreTUYECKOU, NMUIIECBOU U
AKOJIOTMYECKON 0€30MaCHOCTH, B Pa3BUTHM MEIUIMHBI, OOECHEYEHUH YCIOBUMI
YCHEIIHOI0 TPY/Ja U 3KOJOTHYECKA KOM(DOPTHOM KU3HHU KaKI0T0 WieHa OOLIECTBa;

€CTECTBEHHO-HaYyYHOW TPAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJb30BaTh
10JIy4aeMbl€ 3HAHMS JJIsl aHAIU3a U OOBSICHEHUS SIBJIICHUN OKPYXKAIOIIEro MUpa U
IPOUCXOAIIMX B HEM U3MEHEHUM, YMEHUS JIeJaTh 000CHOBAaHHBIE 3aK/IFOUECHHS Ha
OCHOBE HayYHBIX (pJaKTOB U UMEIOIINXCS JAHHBIX C LIEJIbIO MOTYYEeHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS I
penieHus Ipo0JIeM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpEca K IO3HAHUIO, NCCIIEA0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMpepbIBHOMY 0Opa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUN 1O XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpECca K OCOOCHHOCTSAM Tpy/aa B pa3auvHbIX chepax mpodeccruoHambHOM
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI
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MeTanpeMeTHbIe pe3yabTaThl OCBOCHHSI ITPOrPaMMBbI TI0 XMMHUW HAa YPOBHE
CpenHero o0IIero o0pa3zoBaHus BKIIOYAIOT:

3HaYUMbIe 1 (GOPMHUPOBAaHUS  MHUPOBO33PEHUS  OOyYarOIIUXCS
MEXTUCITUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MMOHSATHS, OTPaXKAIOUIUE
IICJIOCTHOCTh HAYYHOH KapTUHBI MHUpAa W CHEIU(PUKY METOJIOB ITO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECCTBO, SHEPTHs, SBJICHUE,
IpoIiecc, CUCcTeMa, HaydHbld (DaKT, MPUHIIKI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIICI0BaHKE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT U JAPYTHUE);

YHUBEpCabHbIC y4eOHbIC NCHCTBUs (ITO3HABATEIBbHBIC, KOMMYHHUKATHUBHbIC,

peryJISTUBHBIC), obOecrieunBaroIIne dbopmupoBaHue GyHKIIMOHATBHOMN
TPaMOTHOCTH U COIIMATLHOW KOMITETEHITUH 00YyYaroIiXcs;
CIIOCOOHOCTH oOyJaronmxcs UCTIOJIb30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U YHUBEpPCAJIbHBIC yueOHbIE
JIEVCTBUSA B ITIO3HABATEILHON U COLMAIIBHOW MPAKTHKE.

MeranpeagMeTHbIe PE3yibTaTbl OTPAXAKT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JICUCTBUSIMU.

Ilo3zHaBaTe/bHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1elCTBUA

1) 6a30BbIe JIOTHYECKHUE IeliCTBUS:

CaMOCTOSITeILHO  (hopMynmHpoBaTh W aKTyaJlU3UpoOBaTh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEsATh 1IN JACATEIbHOCTH, 3aJlaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHUKEHUS, COOTHOCHUTh PE3YJIbTAThl ACATECIBHOCTHU C MOCTABICHHBIMU LEIISIMU;

HCIIO0JIb30BaTh MPU OCBOCHUW 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHITUM U YCTAHABIMBATh HMX B3aWMOCBS3b,
UCIIO0JIb30BaTh COOTBETCTBYIOIINE MTOHSATUS JIJI1 OOBSICHEHUs OTIEIbHBIX (DAKTOB U
SIBJICHUU;

BHIOMpaTh OCHOBAaHMS U KPUTEPUU I KJIacCU(PUKAIIMU BEIIECTB M
XUMHYECKUX PEaKIni;

YCTAHABJIMBATh IPUYUHHO-CJIEJACTBEHHBIE CBSI3M MEXKIY H3y4a€MbIMU
ABJICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCYXXKJCHHUS (MHAYKTHUBHBIC, JEAYKTHBHBIC, IO
aQHAJIOTWH), BBISBISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTpPUBAEMbIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBObI U 3aKJIFOUYEHUS;

MPUMEHSTh B MPOIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMHUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPa30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CUMBOJI) AJIEMEHTa, XUuMU4Yeckasi (popMya, ypaBHEHUE XUMUYECKOU peaKIuu
— MpU pElIeHUH Y4YEOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3ajad, MPUMEHAThH
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Ha3BaHHbIE MOJEJIbHBIC MPEACTABICHUS JJIS BBISBICHHS XapaKTEPHBIX ITPU3HAKOB
U3Yy4aeMbIX BEIIECTB U XUMHUECKUX PEAKIIMIA.

2) 0a3oBbI€e HCCJIEI0BATEIbCKHE 1eHCTBHS:

BJIaJIeTh OCHOBAaMHU METOJIOB HAYYHOIO IO3HAHMUS BEIIECTB U XUMHUYECKUX
peaKkiui;

dbopMyIHpOBaTh LIENU U 3a/1a4U UCCIIEAOBAHUS, HCTIOIB30BaTh MOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpPMYTUPOBAHHBIE BOMPOCHI B KAayeCTBE MHCTPyMEHTa
MO3HAHUS U OCHOBBI JJIs1 (DOPMHPOBAHUS THUIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH
BBICKAa3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U IPOBEACHUS
YUEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJ0M
npolecca, CaMOCTOSTENIbHO IPOTHO3UPOBATH €ro pe3ysbTar, (HOpMyIUpOBAThH
0000111eHNs 1 BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHMUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O MPOJEIIAaHHON PaboTe;

OpuoOpeTaTh OMBIT YYEHWYECKOM UCCIEeNOBAaTEIbCKOM W MPOEKTHOU
NESTENbHOCTH, MPOSBIATh CIOCOOHOCTH M TOTOBHOCTb K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PAa3IMUYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ unopmaumueii:

OpUEHTUPOBATHCS B PA3NUYHBIX HUCTOYHHMKAX HMHPopManuu (HaAy4yHO-
NomyJsipHasl JUTEpaTypa XHMHYECKOrO COAEpXaHUsA, CIPaBOYHbIE MOCOOUS,
pecypcbl MIHTEpHETa), aHaIUM3UpOBaTh MH(OPMALMIO Pa3IMYHBIX BUAOB U (PopM
peICTaBICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEUYHBOCTb;

(opMynHpOBaTH 3aMpPOChl U NPUMEHITh PA3JIMYHBIE METOAbl IPHU MOUCKE U
orObope wuHpOpMaLMH, HEOOXOIMMOM [Jis BBINOJIHEHUS Y4eOHBIX 3ajad
OIIPEIECIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HMCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMy  TNpEeACTaBICHUS
uHpopmaru (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCTIOJIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA IPU PadOTE C XUMUUECKON
uHpopMaIMeil: TPUMEHATh MEXIpeaMeTHble ((pu3nyeckue M MaTeMaTHUYECKHUeE)
3HAaKH U CUMBOJIBI, POpMYJIbI, aOOpeBHATYPbl, HOMEHKIIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CHUMBOJMYCCKUC CPEACTBA HATI'TIAJJHOCTH.

KoMMyHUKATHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS:
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3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ IMAJIOTa /WU
JMCKYCCHUH, BBICKA3bIBATh UJIeH, (POPMYITHPOBATH CBOU MPEITOKCHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEIJIOKEHHOM 3a/1a4u;

BBICTYNaTh C MPE3EHTAlMEl pe3yJIbTaTOB MO3HABATEIbHON I€ATEIIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO UM COBMECTHO CO CBEPCTHUKAMHU MPH BHITIOJHEHUHU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH PabOThl MO HUCCIEIOBAHUIO CBOMCTB
U3Y4aeMbIX BEIIECTB, pean3alui y4eOHOro MpoeKTa, U (POPMYyIUpPOBATh BHIBO/IBI
0 pe3yJbTaTaM MPOBEIEHHBIX HMCCIEIOBAHUN MYTEM COIIACOBAHUS IMO3UIUN B
X0Jie 00CYX/IeHUsI © 0OOMEHa MHEHUSIMHU.

PerynsiTuBHbIe YHHBePCcaJbHbIE y4eOHbIE TeCTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYLIECTBIIATH CBOIO I103HABATEIBHYIO
NESITEIbHOCTh, ONpeAesas €€ Ledu W 3aJadd, KOHTPOJIMpPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpEIaraéMblii  aJrOPUTM JIEUCTBUUA TIpH
BBINIOJIHEHUM Y4E€OHBIX M MCCIIEIOBAaTEIbCKUX 3a7a4y, BbIOMpAaTh Haubosee
3¢ (eKTUBHBIA crMoco0 HMX peumeHuss ¢ YYETOM NOJYYECHHS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYILECTBIJISIT CAMOKOHTPOJIb JICSITEIBHOCTH HA OCHOBE cCaMoOaHaiu3a M
CaMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATBI

[IpeameTHbBIEC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XMMUU Ha YTIyOJIEHHOM
YpOBHE Ha YPOBHE CPEIHEr0 00IIero 00pa30BaHus BKIOYAIOT crienuduueckue ams
yueOHOT0 npeameTa « XuMus» HaydHbI€ 3HaHUS, YMEHHUS U CIIOCOOBI ACHCTBUH 1O
OCBOCHMIO, MHTEPIIPETAIIMM U MPeoOpa30BaHUI0 3HAHUM, BUIBI EATEIbHOCTH T10
MOJIYYEHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUW B PA3JIMYHBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX C XUMHUEN. B
IporpaMMe 1O XUMHUHU MPEIMETHBIE PE3YJIbTaThl MPEACTABICHBI 10 TroAaM
U3YYEHUS.

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuyeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ W 3HAYCHUH OPraHUYECKON
XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOCCIECYCHHH YCTOMYMBOTO
Pa3BUTHA YEJIOBEUECTBA B PEIICHUU MPOOIEM IKOJOTHUYECKON, SHEPIeTUICCKON U

ITT/T"[PROﬁ 66"20”2(‘140("”/17 B pa3dBUTUHU MCIUIIWHBL, CO3JAdHHWW HOBBIX MATCPUAIOB,
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HOBBIX VCTOYHHKOB SHEPIUH, B o0ecrnieueHnn palMOHAIBHOTO
OPUPOJIONIONB30BaHMsI, B (POPMHUPOBAHUM MHPOBO33PEHHS] U OOILIEH KYyJIbTYpHI
YeJI0BEKa, a TAK)KE IKOJIOTMYECKH OOOCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJIHOM CpeJIE;

BIAJCHUE  CHUCTEMOM  XMMHUYECKMX  3HAHMH, KOTOpass  BKJIKOYAET:
OCHOBOITOJIATAIOIINE MOHATHS — XUMUYECKUH IIEMEHT, aTOM, SIIPO U JIEKTPOHHAS
obonouka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSL aTOMa, TIHOpuAM3alMsi AaTOMHBIX OpOuTanel, HOH, MOJEKYyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHMS, XUMHUYECKAas CBSA3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00BbEM, YITIEpOJHBIN CKeNeT, (yHKIIMOHAIbHAS
rpynna, pajaukaig, CTPYKTypHble (opMyisl (pa3BEpHYThIE, COKpalIEHHBIE,
CKENIETHBIE), M30MEpHsl CTPYKTYpHass M MPOCTpaHCTBEHHas (TeoMeTpuyeckas,
ONTHYECKas), HM30MEPbl, TOMOJOTUYECKHH psiji, TOMOJOTH, YIIEBOAOPOBI,
KHACIIOPOJ- U a30TCOAEpIKAIME OPraHUYECKHE COCIUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYIJISIDHBIE COECIAMHEHUS; TEOPHUH, 3aKOHBI
(nepuoaunueckuii 3akon JI. W. MeHnneneeBa, Teopuss CTPOCHHUS OpPraHUYECKUX
BemectB A. M. byTnepoBa, 3aKOH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAaHEHUS
U TIpeBpalleHus] DBHEPrud IMpU XUMUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIME B OCHOBE
NOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; TPEICTABIICHUS O
MEXaHU3Max XUMHYECKUX PpPEaKUud, TEPMOJMHAMUYECKUX W KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHUs, O B3AUMHOM BIIUSIHUM aTOMOB U I'PYII aTOMOB B
MoJIeKyJax (MHIYKTUBHBIA U Me30MepHbId 3ddextri, opuentantsl | u Il pona);
(paKkTONOrM4YeCKue CBEJIEHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BAaHUM BaXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M IMPAKTHYECKOU
JEeSATENbHOCTH YEJIOBEKA, OOUIMX HAYYHBIX MPUHIUIIAX XUMUYECKOT0 POU3BO/ICTBA
(Ha mpuMepe MPOU3BOACTBAa METaHOJa, epepaboTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHUIl: BBISBIATH XapaKTepHbIC MPU3HAKU TMOHSITHM,
YCTaHABIMBATh MX B3aUMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMCAaHHUH COCTABA, CTPOCHMS U CBOMCTB OPTaHUYECKUX COCINHEHUM;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIIOJI30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBIEHUS MOJIEKYJSAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJIATh YPABHEHUS XMMHUYECKHX PEAKUHMA U PACKPBIBATH UX CYLIHOCTH:
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUKA  IMOCPEICTBOM  COCTAaBJICHUS
AIIEKTPOHHOIO ©OajaHca »JTUX peaklui, peakuuil HOHHOrO OOMEHa MyTEM
COCTABJICHMSI X ITOJIHBIX M COKPAIEHHBIX HOHHBIX YPABHEHHI;
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W3TOTABJIMBATH MOJIETTH MOJICKYJl OPTaHUYECKUX BEIIECTB IS WILTIOCTPAIINH
UX XUMHUYECKOI'O U IPOCTPAHCTBEHHOTO CTPOEHHS;

c(hOpMHPOBAHHOCTh YMEHHUI: yCTaHABIMBATh MPUHAIC)KHOCTh M3YYECHHBIX
OpraHMYEeCKUX BEUIECTB IO HX COCTABY M CTPOCHUIO K OIPEICIEHHOMY
KJIAcCy/Tpylie COCAMHEHHM, JaBaTh WM Ha3BaHUA IO CHUCTEMaTHYECKOMN
Homenkiarype (IUPAC) u npuBOoauTh TpUBHAIBHBIC HAa3BaHUS I OTACIBHBIX
IpeICTaBUTENEe OPraHMYEeCKUX BEIECTB (ITUIICH, alleTWJICH, TOIYOJ, TJIUIEPHUH,
ATWICHIJIUKOMb, (EeHON, (opMaibleru]l, aueTajiblerujl, aleToH, MypaBbHHAas
KHUCIIOTA, YKCYCHAsi KUCIIOTa, CTeAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBAS KUCIIOTHI,
TJIMIKH, alaHuH, MallbTo3a, (PPyKTO3a, aHWJIMH, TUBUHWJ, U30IPEH, XJIOPOIMPEH,
CTUPOJ U JIpyTHUE);

cOpPMUPOBAHHOCTh YMEHHUS OMNPEACTATh BHUJ XUMHUYECKOW CBS3H B
OpraHUYEeCKUX COEJMHEHMSX (KOBAJICHTHAas W HWOHHAs CBs3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

chOpPMUPOBAHHOCTh YMEHUS TPHUMEHATH TOJOXKEHUS TEOPHH CTPOCHUS
oprannueckux BemiectB A. M. bytiiepoBa 111 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTAaBa U CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTaB, CTPOCHUE, PU3NUECKHE
U XHMMHYECKHE CBOMCTBA THUIUYHBIX TPEICTABUTENEH pPA3JIUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, IUKIOAIKAHOB, AJIKEHOB, aJIKaINEHOB, aJIKUHOB,
apOMaTUYECKUX YIJIEBOJOPOJOB, CHUPTOB, albAECTHJ0B, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX U CIOXKHBIX 3(QHPOB, XKUPOB, HUTPOCOCTUHEHHA M aMHUHOB,
AMUHOKHUCIOT,  O€JIKOB, YIVIEBOJOB  (MOHO-, JM- M  IOJIMCAXapHUAOB),
WITIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXAy HUMH  YpaBHEHHSIMH
COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIUH C HUCHOJb30BaHUEM CTPYKTYPHBIX
dopmy;

chOpMUPOBAHHOCTh YMEHHUS TOJTBEPKIaTh Ha KOHKPETHBIX MpHUMEpax
XapakKTep 3aBUCUMOCTH PEAKLMOHHON CLIOCOOHOCTH OPraHUYECKUX COETMHEHHM OT
KPaTHOCTH U TUIIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3U), B3aUMHOTO BIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJICKYJIAX;

c(hOpMUPOBAHHOCTh YMEHUS XapaKT€PHU30BaTh UCTOUHUKU YTIIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIIOCOOBI €r0 NEPEPadOTKU U MPAKTUYECKOE
IpUMEHEHHUE POAYKTOB MepepaboTKy;

c(OpPMUPOBAHHOCTh BIIAJICHUSI CHCTEMOM 3HAHUN O €CTECTBEHHO-HAYUHBIX
METOJ[aX MO3HAHUSA — HAOIIOJICHUHN, U3MEPEHUH, MOJCIUPOBAHUN, SKCIIEPUMEHTE
(peanbHOM M MBICTICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHS IPUMEHSITH OCHOBHBIC OTIEPAIIMH MBICTUTEIHHON
JESITENbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 00OOIIeHHE, CHUCTEeMaTH3alHIo,
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BBISIBIICHUE PUYUHHO-CIIEJICTBEHHBIX CBS3€M — NI U3YUEHHUSI CBOMCTB BEUIECTB U
XAMUYECKHUX PEaKIU;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3AMMOCBSI3b XUMUYECKUX 3HAHUM C
NOHATUSAMHU U TPEACTABICHUAMHU IPYTUX €CTECTBEHHO-HAYYHBIX NPEAMETOB sl
0ojiee OCO3HAaHHOTO TOHMMAHHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MUDPA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS IO OPraHUYECKOW XUMHH i OOBSICHEHUS U
IIPOTHO3UPOBAHUS ABICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IIPUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI 10 XUMUYECKUM (POpMyIiam
U YpaBHEHUSIM XMMHUUYECKHX PEaKIMil C HUCMIOJIb30BaHHEM (U3MUYECKUX BEITUUYHH
(Macca, 00OBEM Tra3oB, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOLIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKACHHIO XMUMHUYECKON (opMyIbl
BEIIECTBA M0 M3BECTHBIM MAaCCOBBIM JIOJSIM XMMHUYECKHUX 3JIEMEHTOB, MPOJIYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATh
C TIO3ULMKA  DKOJOTHYECKOM  O€30MMacHOCTA  MOCJHEACTBUS  OBITOBOM |
IPOU3BOJICTBEHHOU JIEATEIHLHOCTH YEI0BEKa, CBA3aHHON C rnepepaboTKON BEUIECTB,
UCII0JIb30BaTh MOJYYCHHBIC 3HAHUS JIJISl MPUHSATUSI TPAMOTHBIX PEIICHUH Mpoliem
B CUTYallUsIX, CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOATEILHO IUIAHUPOBATh U MPOBOJIUTH
XUMUYECKUN HSKCIEPUMEHT (TMOJy4YeHHEe W U3YYEHHUE CBOMCTB OPraHUYECKUX
BEUIECTB, KAYECTBEHHBbIE pPEaKUUU YIIEBOJAOPOJOB PA3NIMYHBIX KIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE SKCIEPUMEHTAIbHBIX
3a7ay IO paClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOJECHUEM IpaBUII
Oe3omacHoro oOpamieHusi ¢ BEHIeCTBaMU M JIA0OPATOPHBIM O0OpPYAOBAHHUEM,
(GopMynHpoBaTh 1EJIb MCCIEIOBAaHUA, MPEJICTaBIATh B pPa3IU4yHOA (popme
pe3yabTaThl IKCIIEPUMEHTA, AaHAIM3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHHIA:

co0JII0AaTh MpaBUiia SKOJIOTMYECKH 11eIeCO00pa3HOro MOBEACHUSI B OBITY U
TPYJIOBOM JEATENHHOCTU B IEJISIX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
IPUPOJIHOM CPEbl U IOCTUKEHUSI €€ YCTOMUHUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JIEHCTBUS Ha >KUBbIE OPraHU3MBbI
ONPEAEIEHHBIX OPraHUYECKUX BEMIECTB, MOHMMAs CMbICH nokaszarens [1/1K;

aHATM3UPOBATh I1€J1IeCO00PA3HOCTh MPUMEHEHHUS OPTraHMYECKUX BEIIECTB B
IIPOMBIIIVICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIIEHUS PUCK-TIONH3a;

c(OPMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIISITh IIE€JICHANIPABICHHBIM TIOWCK
XUMHUYECKON MHGOPMAIINH B PA3IUYHBIX UCTOUYHUKAX (Hay4YHasi U yaeOHO-Hay4YHas
JIUTEepaTypa, CpelcTBa MaccoBoit nHdopmaruu, UHTepHET U ApyTrHe), KPUTHIESCKU
aHATM3WPOBATh XUMHUUYECKYI0 HHPOPMAIINIO, IepepadaThiBaTh €€ U NCIIOIH30BAThH B
COOTBETCTBHH C MTOCTaBICHHOM y4eOHOM 3a/1auei.
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11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmmas W HeopraHuyeckas
XUMUS» OTPaKaroT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUATbLHOM EIUHCTBE MHpA,
3aKOHOMEPHOCTSX W TI03HABAEMOCTH SIBJICHUM TPHUPOJBI, O MECTe W 3HAYCHUH
XUMHUU B CHUCTEME €CTCCTBEHHBIX HayK M €€ PoJii B OOECICUCHHH yCTOMYHUBOTO
pPa3BUTHA, B PEIICHUU MPOOJEM HKOJOTHUUYECKOH, PHEPreTHYEeCKOW W THUIIEBOU
0€30MacHOCTH, B PA3BUTUU MEIUIIUHBI, CO3JaHUU HOBBIX MaTEPHAIOB, HOBBIX
WCTOYHUKOB DHEPIHH, B OOECIICUCHUH PaIlMOHAJIBHOTO IMPUPOAOIOIL30BaHUSA, B
GbopMUPOBAaHUN MHUPOBO33PECHUS M OOIIEH KyJIbTyphl YeEJIIOBEKa, a TakXKe
AKOJIOTHYECKH OOOCHOBAaHHOT'O OTHOIIEGHHMS K CBOEMY 3JI0POBBIO M IPHUPOJHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMH, KOTOpas  BKJIFOYAET:
OCHOBOTIOJIATAIOIIINE MOHATHS — XUMUUECKUI DJIEMEHT, aTOM, SIJIPO aTOMa, U30TOIIHI,
AJIGKTPOHHAss 000JI0YKa aroma, S-, P-, d-aTOMHBIC OpOWTANM, OCHOBHOC H
BO30YKIAEHHOE COCTOSIHUS aToma, THMOpUIM3alds aTOMHBIX OpOuTanei, HOH,
MOJICKYJIa, BaJICHTHOCTb, JJICKTPOOTPHUIIATEIIbHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYecKasi CBsI3b (KOBaJICHTHas, HWOHHAs, METa/UIMYeCcKas, BOJOPOIHAS),
KpUCTAJITMYECKasT PeIIETKa, XHUMHUYECKasi peakius, pacTBOp, OJIEKTPOIUTHI,
HEDIJIEKTPOJIUTHI, DJIEKTPOIUTHUYECKAs JUCCOLMAIMS, CTENEeHb JJAUCCOIMAIUU,
BOJIOPOJHBIN TMOKa3aTeldb, OKUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3(QeKT
XUMHYECKON peaKkiluu, CKOPOCTh XUMUUECKON PEaKIIUU, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpUs] AIEKTPOIUTHYECKON IHUCCOLUMAINU, MEePUOIUICCKUM
3akoH JI.1. MenaeneeBa, 3aKOH COXpaHEHUS MACChl BEMIECTB, 3aKOH COXPAHEHUS U
MpPEBpAICHUS SHEPTUU MPU XUMUUYECKUX PEaKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUUN SI3BIK
XUMUH, MUPOBO33PEHUECKUE 3HAHUS, JICIKAIIINE B OCHOBE MOHUMAHUS IPUYUHHOCTHU
U CUCTEMHOCTH XMMHUUYECKHUX SIBIICHUI; COBPEMEHHbIE MPEJCTABICHUSI O CTPOCHUU
BEIllECTBA HAa ATOMHOM, HMOHHO-MOJEKYJISIPHOM M HAJAMOJICKYJISPHOM YpPOBHSX;
MPEJCTABICHUS O MEXaHM3MaX XUMHUYECKHUX PEeaKlHil, TePMOJUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX HX MPOTEKAaHUSA, O XMMHUYECKOM PaBHOBECHHU,
pacTBOpax U AMCHEPCHBIX CUCTEMaX; (PAaKTOJOTHMUYECKHUE CBEJCHUSI O CBOWMCTBAX,
COCTaBe, MOJIYYCHHH U 0€301MaCHOM HCTIOIB30BAHNH BAKHEUIIINX HEOPTaHUYECKHIX
BCIIECTB B OBITY M IPAKTUYSCKON NESITCIHLHOCTH YEJIOBEKa, OOIMUX HAyYHBIX
IPUHIIAIIAX XUMHYECKOTO ITPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISBIATH XapaKTePHBIC MPH3HAKW TTOHSITHH,
yCTaHABJIMBAaTh UX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPHU
ONMCAaHUN HEOPTaHMYECKUX BEIIECTB U UX MPEBPAICHU;
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c(hOpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XWMHUYECKYIO CHUMBOJUKY JUIS
coctaBieHuss (HOpMyd BEHIECTB M  yPaBHCHHM  XUMHYECKUX  PEaKIUH,
cuctematuieckyro HomeHnkinarypy (IUPAC) u TpuBranbHbIe Ha3BaHUS OTIEIBHBIX
BELIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEJIEIATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJl XMMHUYECKOU CBs3U (KOBaJECHTHa,
WOHHAs, MeTAJUIMYeCcKas, BOJOPOJHAsA), THUI KPUCTAUIMYECKON PEIIETKH
KOHKPETHOT'O BELIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJAa XMMHYECKOW CBS3M W THUIA KPUCTAIIMYECKON pemETKH, OOMEHHBIH H
JIOHOPHO-aKIIENTOPHBIM MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

c(hOpMHUPOBAHHOCTb YMEHUM: KJIaCCU(UIIMPOBATH: HEOPTraHUYECKHUE BEIIECTBA
M0 UX COCTaBY, XUMHUUYECKHUE PEAKIIMH 10 PA3IMYHBIM MMPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeUIECTB, TEIIOBOMY 3(PdeKTy peakuuu, U3MEHEHHUIO CTerneHen
OKHUCJICHUSI JJIEMEHTOB, OOpaTHUMOCTH, YYacTHIO Karajlu3aropa U Jpyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUH I KiIacCU(DUKALIUU
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPHIBATH CMBICI EPUOANUECKOTO 3aKoHa /JI.
N. MenneneeBa u IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OObSICHUTENbHYIO
U IPOTHOCTUYECKYIO (DYHKITUU;

c(OpPMHPOBAHHOCTh YMEHHUU: XapaKTEpHU30BaThb 3JIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMHYECKUX OHJIEMEHTOB MEPBOTO—YETBEPTOrO TMEPHUOJIOB
[Tepuoanueckoii CUCTEMBI J.N. Menpeneena, HCIIOJIb3YS TOHATHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUYCCKUE IMOIAYPOBHM», «S-, P-, O-aToMHBIC
opOuTanm», «OCHOBHOE W BO30YXKJIEHHOE SHEPreTUYECKUE COCTOSIHUSI aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHSI CBONCTB XMUMHUYECKHX JIEMEHTOB M HUX
coequHeHnd 1o nepuogaM u rpynnaM Ilepumommueckoi cucremsr . .
MeHeneeBa, BaIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHHSI UX
AIEKTPOHHBIX 000JI0YEK;

c(hOpMHPOBAHHOCTh YMEHHUW: XapaKTepw30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKUE  CBOMCTBA  BEHIECTB  PA3JUYHBIX  KJIACCOB,  IOJTBEPXKIATh
CYILIECTBOBAHHE T€HETHUYECKON CBSI3M MEXIYy HEOPraHWYECKUMHU BEIIECTBAMH C
MOMOIIIbIO0 YPABHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

c(OPMHPOBAHHOCTh YMEHHUS PACKpPhIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUN MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajaHca
ITHX PEAKIUH; peaKkIuii MOHHOTO OOMEHa MyTEM COCTaBJICHUS WX TOJHBIX U
COKpPAIIEHHBIX  HWOHHBIX  YPaBHEHUW;  peakUud  TUAPOJIW3a;  PEaKuuiu
KOMIUIEKCOOoOpa3oBaHus (Ha MpUMEPE TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA);
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c(OPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMS
XUMUYECKUX PEAKUUUA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHYECKOM pEakUWh B 3aBUCUMOCTH OT Pa3IMYHbIX
(hakTOpOB, a TAKKE XapaKTEP CMEMICHUS XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEITHUX Bo3jaencTBul (mpunnun Jle Hlatense);

c(hOpPMHUPOBAHHOCTb YMEHHUS XapaKTEPU30BaTh XHUMHUUYECKHE PEAKIIUH,
JIe)KAIME B OCHOBE IPOMBIIIJIEHHOTO TOJYYEHHUSI CEpHOM KHUCIOThI, aMMHaKa,
o01IMe HayyHble TPUHLIMIBI XUMHYECKUX IPOU3BOJICTB; 11€71€CO00pa3HOCTh
IMPUMEHECHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJIECHHOCTH U B OBITY C TOYKH
3pEHHUS COOTHOIICHUS PUCK-TI0JIb3A;

c(hOpMUPOBAHHOCTh BJIQJICHUS] CHUCTEMOM 3HAHMM O METOJIaX HAyYHOIO
MO3HAHUS SIBJICHUW MNPUPOABI — HAONIOJCHUE, HW3MEpPEHHe, MOJICTUPOBAHNUE,
AKCTIEPUMEHT (peabHbI U MBICIICHHBIN ), UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIBHOM MCCIICIOBAHUN BEILIECTB
U U1 OOBSICHEHMUS] XHWMHYECKUX SBJICHHM, HMEIOIIUX MECTO B MPUPO]IE,
MPAKTUUECKOMN JESITEILHOCTH YEJIOBEKA U B ITOBCETHEBHON JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMUUYECKUX 3HAHHUM C
MOHSATUSMHU U TPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAHUS MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHHUSA TMPOBOJUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSITUM «MacCOBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIPHAsl KOHIICHTPAIUsI»;
Macchl BEIIeCTBA UM 00bEMA raza Mo U3BECTHOMY KOJHYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIUMX B PEAKIMU BEIIECTB; TEIJIOBOTO 3¢ dexTa
peakiuy; 3Ha4eHUsT BOJAOPOJHOTO IMOKAa3aTessi pacTBOPOB KUCIOT M IIEIOYEH ¢
W3BECTHOM CTEIMEHBbIO MMCCOIMAIMU; Macchl (00bEMa, KOJHWYECTBA BEIIECTBA)
MPOJIyKTa PEaKIMu, €CIU OJIHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJIE pacTBOpa C
ompenenéHHON MacCOBOM JTOJIeH PacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT MpUMECH ); 101U BbIX0/J1a MPOAYKTA peakuu; OOBEMHBIX OTHOILLICHUM ra30B;

c(hOpPMHPOBAHHOCTh YMEHHUH: CAMOCTOSATENIBHO IIJIAHUPOBATh W TIPOBOIWTH
XUMUYECKUN  DKCIEPUMEHT  (MPOBEACHUE  peakluuii  HOHHOrO  OOMEHa,
NOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPTAaHMYECKUX BEILECTB, OMPEACICHUE
cpedbl PacTBOPOB BEIIECTB C TMOMOIIBIO HHIWKATOPOB, H3YyYCHHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHMMHYECKOW  pEAKIUH, PEIICHHE
AKCIEPUMEHTAJIbHBIX 3amad 1o Ttemam «Mertamne» u  «Hemeramib») ¢
coOmro/ileHneM TpaBuil 0€30MacHOr0 OOpaIleHHs ¢ BEIECTBAMU U JTaOOPATOPHBIM
o0opynoBaHueM, GoOpMyIUPOBATH IEJTb UCCIIEAOBAHMS, IPEACTABISTH B PA3INYHON
dopMe  pe3ynbTaThl  IKCIEPUMEHTa, AaHAJIM3UPOBATh W  OLEGHUBATh  HX
JIOCTOBEPHOCTb;
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c(hOpMHPOBAHHOCTh YMEHUI: COOIOIATh MPaBUiIa MOJIb30BAHUS XUMUYECKON
nocyiol u JabopaTOpHBIM OOOpyIOBaHHEM, OOpalleHUus C BeEIIeCTBAaMU B
COOTBETCTBHHM C WHCTPYKIMSIMU TIO BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JECO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIESITEIBHOCTA B TEJISIX COXPAHEHUSI CBOETO 37I0POBBS, OKPYKAIOLIEH MPUPOTHON
cpedapl U JOCTHXKEHUS €€ YCTOWYMBOIO pa3BHUTHS, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JEHCTBHS Ha KHBBIC OPTaHU3MBI ONMPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMasi cMbici Ttokazatens [1/]K;

c(hOpPMHUPOBAHHOCTb YMEHUMN: OCYIIECCTBIATh II€JCHANPABICHHBIM ITOUCK
XUMHAYECKOW MH(OpMAIIMK B PA3JIMUYHBIX HCTOYHUKAX (HayuyHas U ydeOHO-Hay4dHas
JauTepaTypa, CpeacTBa MaccoBoi uHbopmaiuu, UHTepHeT U Ipyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUCCKYI0 HHPOPMAIIHIO, IIepepadaThiBaTh €€ U UCII0Ih30BaTh B
COOTBETCTBHH C MTOCTaBICHHOM yueOHOM 3a/1auei.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonunyectBo yacos DJIEeKTPOHHbIE
Ne HaunMmenoBanue pa3ieioB u TeM (um¢poBbIe)
Kontpoasnbie | IIpakTnyeckue
n/n NMporpamMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
Pasnes 1. Teopernyeckue 0CHOBBI OPraHN4eCKOM XUMHH
IIpenmer oprannyeckoi xuMuu. Teopus
11 CTPOCHHUSI OPraHUUECKUX coeqMHEHUN A. M. 9 1
byrneposa
Hroro mo pazneny 9
Paznen 2. YraeBoaopoabt
[IpenenbHbIE yrieBOaOPOIbI — AJIKaHBI,
2.1 peR YIICBOAOPOA 12 1
UKIIOATKAHBI
HenpenenbHble yriieBogopo/Ibl: aJKEHBI,
2.2 peat YIICBOAOPOA 22 1 1
aJIKa/IMEHBI, aJTKUHBI
2.3 ApoMaTHieckre yrieBoaopobl (apeHsbl) 8
24 [IpuponHbIE HCTOUHUKH YTIIEBOAOPOIOB U UX 4
' nepepaboTka
2.5 ["asmoreHnpon3BoIHBIE YTIIEBOIOPOIOB 4 1
Hroro no pazneny 50
Paznen 3. Kuciopojacoaepskanue opranuieckue coeAnHEHUs!
3.1 Cnuptsl. Oenon 12 1
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KapOoHHUIIbHBIE COCTUHEHHUS : AJIbJICTUIBI 1
3.2 keToHbl. KapOoHOBBIE KUCITOTHL. CI10XKHBIC 27 1
a¢upsl. XKupsr
3.3 YrneBoasl 9 1
Hroro mo pazneny 48
Paznen 4. A3oTconep:kaniue opraHuvYecKne coeTuHeHu st
4.1 AMuHBI. AMHHOKHACIOTEL benku 15 1 2
Hroro no pazneny 15

Paspnen S. BeicokoMoJieKy A pHbIe COCAUHEHUS

5.1 BpICOKOMOJIEKYIIAPHBIE COCTUHEHUS 6 1

Paznen 6. O6001menne No Kypcy OpraHu4eckoil XuMuu

O0o00menue Mo Kypcy OpraHu4ecKoil XuMum 6
Hroro no pazneny 6
Pesepr 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 5 7
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11 KIIACC

KoanuecTBo yacoB JJIeKTPOHHBbIE
HaunmeHnoBaHue pa3iesioB U TeM uudposbie
Ne ni/m P Kontpoabnsie | IlpakTuyeckue (mupp )
NMporpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Crpoenue aroma. [lepnonndeckuit 3aKoH
11 u [lepuonnueckas cucreMa XUMHAYECKUX 9
anemenToB J[. 1. MeneneeBa
12 Crpoenue BeniectBa. MHOrooopasue 1 1
BELIECTB
13 XUMHUYECKUE PEAKIIUN 19 1 3
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumus
2.1 Hemerannbl 31 1
2.2 Meraisl 23
Hroro no pazneny 54
Pa3nen 3. Xumus v :KM3Hb
31 Mertoabl NO3HAHUSA B XUMUU. XUMUS U 9
' JKU3Hb
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8
[TPOITPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
KonungectBo yacos ONeKTpOHHbBIE
Ne [Hata uudpoBbie
Tema ypoxka KontponbsHbie [IpakTnueckue
/1 Bcero M3y4YEHUS o0Opa3oBarenbH
paboThI paboThI

bI€ PECYpPCHI

[IpenmMet 1 3HaUEHHE OPTAHUYECKON XUMUH,
1. MPEACTABICHUE O MHOTOOOpa3u OPTaHNIECKUX 1
COEAMHEHUI

DJEKTPOHHOE CTPOCHUE aTOMa yriiepoa
2. (ocHOBHOE U BO30YXIEHHOE COCTOSIHUS). 1
BasieHTHBIC BO3MOXHOCTH aTOMa yTiiepo/ia

XuMH4YecKas CBsA3b B OPraHUYECKUX
3. coeMHeHMsIX. MexaHnu3mbl 00pa3oBaHus 1
KOBAJICHTHOH CBSI3U, CIIOCOOBI pa3phiBa CBS3EH

Teopus cTpoeHHS] OPraHUYECKUX COSTMHEHUM A.
M. bytneposa

Bunbr uzoMepun: cTpyKkTypHas,
5. MPOCTPAHCTBEHHAsI. DJIEKTPOHHBIE 2P (HEKTHI B 1
MOJICKYJIaX OPTAaHUYECKUX COSTUHCHUIN

[Ipaktuueckast padora Nel KoncrpyupoBanue
6. IaPOCTEP>KHEBBIX MOJIENIE OPraHUYECKUX 1
BEIICCTB

[IpencraBnenue o kaaccuuKauu 1
7. cucremaTnyeckas Homenkiaarypa (IUPAC) 1
OpPraHUYECKUX BEILIECTB
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g Knaccudukanus peakuuii B opraHu4ecKoin 1
' XUMHH
9 Cucremaruzaius 1 0600111eHre 3HaHUH 110 1
Temel
10. AJKaHBI: TOMOJIOTUYECKUN PsiJ, 00TIast 1
(dhopmyia, H30MepHs MOJIEKYIT aTKaHOB
11. | Homenknarypa u TOMOJIOTHS aJKaHOB 1
1 VYrpaxHeHus: B COCTaBICHUN Ha3BaHUI U 1
" | Hamucanuu (pOpMyIT AIKAHOB
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
13. | ™omekynbl MeTana [ MOpuan3anys aTOMHBIX 1
opoOuTanei
DIIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHHE
14 MOJIEKYJI alTKaHoB. PU3MUECKHe CBOMCTBA
" | ankanoB. IIporuo3 peaknoOHHOM CIIOCOOHOCTH
AJIKAHOB.
15. | XuMHUYecKHe CBOWCTBA aJKaHOB 1
16 Haxoxnenue ankanoB B npupoe. CrocoOsl 1
MOJIYYCHUS U TPUMEHEHUE ATKAaHOB
17. | BpImonHeHHe yIpa)KHEHUI U penieHue 3a1a4
18 Huknoankansl: odmas Gopmyia, HOMEHKIIaTypa 1
" | n u30MepHsi, 0COOEHHOCTH CTPOCHHUS
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
19. | UMKII0AJIKaHOB, CIIOCOOBI TOIYYEHHUS U
MIPUMEHEHUE LUKIIOAIKAaHOB
20, Pemrenue pacu€THbIX 3a71a4 Ha ONpeieNieHne 1
MOJIEKYJISIPHOM OpMYJIbl OPraHUYECKOr o
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BEILECTBA [10 MACCOBBIM J10JIIM aTOMOB
3JIEMEHTOB, BXOJIAIIUX B €I0 COCTAB.
21. | KonutponbHas padora Nel mo teme 2
- AJIKEHBI: TOMOJIOTUYECKUH psf, oO1ast 1
" | Qopmyna, usomepus 1 HOMEHKIATYpA,
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
23. | MoJIeKyJ alnKkeHoB. L{uc-Tpanc-uzomepus
aJIKeHOB. PeakioHHast cCHOCOOHOCTh aJIKEHOB.
24. | ®dusnyeckue U XMMUUYECKUE CBOWCTBA IIKEHOB. 1
55 XUMHYECKHE CBOMCTBA alKkeHOB. [IpaBuiio
" | MapkoBHUKOBa
26 Peakiun nonumepu3zanuu. [onsarue o
" | nomumepax. [TonudTHieH.
57 CriocoObl Oy4eHHs U IPUMEHEHHUE AJIKEHOB 1
" | CuHTE3BI HA OCHOBE TUJIEHA.
)8 [pakrryeckas padora Ne 2 mo teme "Tlomydenne 1 1
| JTuiieHa ¥ M3yYEeHHUE €ro CBONCTB"
Pemrenne pacuy€THBIX 3a71a4 HA OLIPE/ICIICHUE
29. | MonekynspHON (HOPMYIIbI OPraHUIECKOTO 1
BEIIECTBA
30 AnkanueHsl: KI1acCU(pHUKaLHs, TOMOJIOTHS U 1
" | HoOMeHKIaTypa
31 Oco0eHHOCTH 3JIEKTPOHHOI'O CTPOEHHUSI.
" | PeakiuoHHas criocOOHOCTh AIKaIUEHOB.
3 XHUMHUYECKUE CBOUCTBA CONPSKEHHBIX TUECHOB 1
" | (1MBMHUIA M M30TpEHA)
3 CriocoObI oy4eHHs U MPUMEHEHUE 1
AlIKaJInCHOB JIOKYMEHT MOAMNUCAH 3NEKTPOHHOA NO/OUCHIO
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34 [IpupoaHBIi U CHHTETUYECKUI Kay4yKHU.
" | TlpumeHenue kaydykoB .Pe3nHa
35, AJKUHBI: TOMOJIOTHYECKUH PsiJi, o0IIast 1
(dhopmyra, HOMEHKIATypa.
DIIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHHE
36. | MOJICKYJIBI alleTHIICHA, PU3NICCKUE CBOWCTBA
AJIKUHOB
37. | XHUMHYECKHE CBOWCTBA AJIKUHOB 1
38 XuMHUecKHe CBOMCTBa aIKUHOB. KauecTBeHHbIE 1
" | peakuum Ha TPOIiHYIO CBA3b
39, Crioco0bI onmyyeHus: U MpUMEHEHUE alTKMHOB 1
CuHTe3bl Ha OCHOBE alleTH/ICHA.
40 ['eneTnyeckas CBA3b MEXAy aJTKAHAMM,
" | alKeHaMM W aJKHHAMH
4L Pemenue 3agad: pacy€rsl 0 ypaBHEHUIO 1
XUMUYECKON peakuu
4. Cucremaru3anus 1 00001eHNe 3HAHUH TI0 1
Teme2 u 3
43. | KonrtponbHas pabora Ne2 o reme 1
ApEHBI: TOMOJIOTHYECKUH psfl, o0mas popmyna,
44 HOMEHKJIaTypa. IJEKTPOHHOE U 1
" | IpOCTpaHCTBEHHOE CTPOEHUE MOJIEKYI OeH3011a
Y TOJTyoJa, uX (hu3nUecKrue CBOMCTBA
45. XHUMHUYECKHE CBOMCTBA aPEHOB: PEaKIUU 1
3aMeIleHHs
46, XHUMHYECKHE CBOMCTBA apEHOB: peaKIuu 1
MIPUCOEAUHEHNS, OKHCIIEHHE TOMOJIOTOB OeH301a
47. | OcCOOEHHOCTH XMMHYECKHX CBORCTR cTupoda oo oo Lo oo
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Pemienune pacu€THbIX 3a7ja4 Ha ONpeieeHne

48. | MoneKyysipHOH (HOPMYJIIBI OPraHMIECKOTO 1
BELIECTBA

49. | CnocoOsI MONy4YeHus U MPUMEHEHHUE apEHOB 1

50 I'eneTrueckast CBSI3b MKy Pa3THIHBIMU 1

" | KIaccamu yriieBoJOpOIOB

cq. Pacuérel 10 ypaBHEHUSAM XUMUYECKUX PEAKIUN. 1
CuctemaTtu3anus 1 0000IeHIe 3HaHUH 110 TeMe

52. | IIpupoansiii ra3. [lomyTHble He(TIHBIE Ta3bl

53. KameHHBII yronb U IpoayKThl €0 nepepadboTKu

" Hedtp 1 ciocoOsI e€ nmepepaboTKH. 1
[IpumeHeHune NpoyKTOB iepepaboTKu HedTH

55 I'eneTrueckast CBA3b MEXY pa3IMUYHBIMU 1
KJIacCaMH YTJI€BOJOPOJIOB
I"anoreHonpon3BoJHbIE YTIEBOJOPOIOB:

56. SJICKTPOHHOE CTPOCHHUE; pECaKIINN 3aMEICHHU 1
rajoresa
JleficTBHE 1€10Y€il Ha rajJOreHIIPOU3BOHBIE.

57. | B3saumopneiicTBHEe AUTaIOT€HAIKAHOB C MarHUEM 1
U [IUHKOM

sg CucreMmarnzanus 1 0000IIeHre 3HaHNUH 110 1

| pasmeny "YrieBogopoms!"

59 Kontponbnas padoraNe3 mo reme 1 1
"Yrnesopopozs!"
[IpenensHbIe OJHOATOMHBIE CIIUPTHI:

60. rOMOJIOTMUYECKHH psijl, obwmas popmyia, 1
CTpOEHHE MOJIEKYJI, U30MEpHs, HOMEHKIATypa,
kinaccuukanys, Gpusnyeckue cBoiictBa |

FPORHOM AOAMMCHIO

HOIKY M T TTO4rviCArT 2710
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61 XVMHYECKUE CBOMCTBA MPEIEIbHBIX 1
OJTHOATOMHBIX CIIUPTOB

6. Crioco0bI oyyeHus: U MpUMEHEHUe 1
OJTHOATOMHBIX CIIMPTOB
[IpocThie 3¢upbl: HOMEHKIIATypa U U30MEpHs,

63. 0COOEHHOCTH (PU3MUYECKUX M XUMHUYECKHX 1
CBOICTB
MHOroaroMHsbl€ CIUPTHI: STUIEHIIIUKOIb U

64. | TnHIEpUH, UX GU3HNYECKUE U XUMUUCCKHE 1
CBOMCTBA

65 Crioco0bI oTyyeHus: ¥ MpUMEHEHUe 1

" | MHOTOaTOMHBIX CIIMPTOB

66, @DeHoM: CTPOCHUE MOJICKYJIbI, (PU3NYECKUE 1
cBoiicTBa. TokcHuHOCTD (heHona

67. | Xwumuueckue cBoWcTBa (heHona

68. | CrocoObl moay4yeHus 1 IpUMEHEeHne GpeHona
[Ipaktuyeckas padora Ne 3. Pemenue

69. | HSKCIEepUMEHTAIBHBIX 33/1a4 110 TeMe "CIupThl U 1 1
¢denomb"

70. Cucremaruzanus 1 0000IIeHre 3HaHNUH 110 TEME 1

71. | IlpoBepounas pabora
ANBIETHIBI U KETOHBI: SJIEKTPOHHOE CTPOCHHE

72. | KapOOHMUIIBLHOW I'PYMIbI; TOMOJIOTUYECKUE PAJIBL, 1
o6mrast popmyra, ©U30MEpHsl © HOMEHKJIATypa

7 Anbaerupl 1 KETOHBI: (pU3HUYECKIE CBOMCTBA; 1

" | peakuum npucoenuHeHUs

24 Peakunu okucieHns U Ka4eCTBEHHbBIE PEAKIINU 1

AIIB/ICTH/IOB U KETOHOB JIOKYMEHT NOJNWUCAH 3NEKTPOHHOW NOANUCHIO
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75. | CrocoObl momyyeHust albJIeruI0B U KETOHOB 1
Bakneimue npencTaBuTENN anbAErUI0B U
7. KTOHOB. CHHTE3bI Ha OCHOBE (hopMalIbJIeTUAa
[IpakTuueckas pabora Ne3 Pemienue
77. | DKCHEPUMEHTAJIBHBIX 33/1a4 C DJIEMEHTaMU 1
KaueCTBEHHOI'O aHAJIN3a
78. | Pemienue 3a/1a4 ¥ BBINOJTHEHUE YIIPAKHEHUN
79. | IIpoBepounas pabora
20 OnHOOCHOBHBIE TIPEIETIbHBIC KAapOOHOBHIE 1
" | KHCJIOTBI, 0COOEHHOCTH CTPOEHHS UX MOJIEKYJT
gl N3omepust 1 HOMEHKIaTypa KapOOHOBBIX 1
KHCJIOT, UX (pU3HUecKre CBOMCTBa
g7, XUMHUYECKUE CBOMCTBA MPECITbHBIX 1
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT
g3 Oco6eHHOCTH CBOWCTB MypaBbUHOMN KUCIIOTHI. 1
" | MHoroo6pa3sue KapOOHOBBIX KUCIOT
OcoOeHHOCTH CBOMCTB: HENPEACIbHBIX U
a4 apOMaTUYECKUX KapOOHOBBIX, TUKapOOHOBBIX, 1
" | ruapokcukapOOHOBBIX KHMCIOT. [IpencTaBuTenu
BBICIINX KapOOHOBBIX KUCIOT
85. [TonsTHE O MTPOM3BOAHBIX KAPOOHOBBIX KHCIOT 1
86 Crioco0bI oTyyeHus: U MPUMEHEHUE 1
" | KapGOHOBBIX KHCIOT
87. | DBbnonHeHue ynpaxxHeHUN U PEILICHUE 3a1a4
a8 CrnoxHble 3(UpbI: TOMOIOTHYECKUH psf, o0ras 1
" | Qopmyna, u30MepHs ¥ HOMEHKJIATYpa
89. | (du3HMYECKUE U XUMUYECKUE CBOURIRAPIRHRREH 3nEKTPOHH NOAMMCHIO
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Pemrenue pacu€rHbIxX 3a7a4: 10 YPAaBHEHUIO
XUMHUYECKON peaKIuu, Ha ONPEJICIICHHE

%0 MOJIEKYJISIPHOM (DOPMYITBI OPTaHUIECKOT O L
BEIIIECTBA
[Ipaktuyeckas padora Ne 4. Pemenue

91. | DSKCHEPUMEHTAIBHBIX 33/1a4 I10 TEME 1 1
"Kap6onoBsie kucnotbl. CiioxHbIe 3puphl"

9 XKupsr: ctpoeHne, pu3muecKre 1 XUMUIECKUE 1

" | cBoiicTBa (ruApOIN3)

Oco0GeHHOCTH CBOWMCTB KUPOB, COAEPHKAIINX

93. | ocCTaTK{ HEMpPEIENbHBIX KUPHBIX KUCTOT. JKUpbI 1
B IIPHUPOJIC
MpI1a Kak COJM BBICIIUX KAPOOHOBBIX KUCIIOT,

94, HUX Morolree aercraue. Ilonsatue o 1
CHHTETHYECKUX Morouux cpeacrsax (CMC)

95, I'eneTnueckast CBA3b YIiaeBOJOPOJOB U 1
KHCJIOPOJICO/IEPIKAIINX OPTraHUYCSCKUX BEIICCTB

96. | Pacuérhl 0 ypaBHEHUSM XUMUYECKUX PEAKIUI

97. | Cucremaru3zanus 1 0000IIeHNe 3HAHUN TIO TeMe

98. | I[IpoBepounas padbora
OO01mmas xapakTeprCcTUKa YTIIEBOIOB U

99. KIaccu(UKaIus yrieBoaoB (MOHO-, U~ U 1
MOJIMcCaxapuibl)

100. Monocaxapubl: (GU3HYECKHe CBOWCTBA U 1
HaXOXKJICHHE B TIPUPOJIE

101 [IpumMeHeHme TIIOKO3BI, €€ 3HAaUCHUE B 1

JKUBHCACATCIIbHOCTU OpraHru3Ma
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I[I/Icaxapnnm: caxapo3a, MaJIbTO34a U JIAKTO34.

102.| HaxoxaeHue B IpUpPOE U NPUMEHEHUE 1
JUCaxapuI0B
[Tonucaxapuael: cTpoeHUE MAaKPOMOJIEKYI,

103.| (¢usnyeckue U XUMUIECKUE CBONUCTBA, 1
MIPUMEHEHHE

104.| TlonsTHE 00 UCKYCCTBEHHBIX BOJOKHAX 1
Pemienue pacueTHbIX 3a7]a4 Ha ONpeiesieHue

105.| monm BBIXOJa MPOAYKTA PEAKIIUU OT 1
TEOPETUYECKH BO3MOKHOT O

106, Cucremarusanus 1 0000111eHNEe 3HaHUH 110 1
paszueny
Kontponbnas paboraNed mo reme

107.| "Kucnopoacoaepskaiiye opraHu4ecKue 1 1
coequHeHus"
AMUHBI: KlTaccu(uKaIys, CTpOCHHE MOJIEKYT,

108.| obmas Gopmyia, H30Mepus, HOMEHKIIATypa U 1
(u3nueckue cBorcTBa

109.| Xwumuueckue CBOMCTBA am(PaTUUYECKUX aMUHOB 1

110. AHUIUH: CTpOGHIfe aHWINHA, 0OCOOEHHOCTH 1
XUMHUYECKUX CBOMCTB aHUJIMHA

111 CriocoObI omy4eHus: U MpUMEHEHUE 1
annpaTHICCKUX aMHHOB

112. BemonHeHUe yIpa)XKHEHUI U penieHue 3a1a4
AMHHOKHCIIOTBI: HOMEHKJIAaTypa U U30MepHs,

113.| ¢Qusuueckue cBoiicTBa. OTeNbHbBIE 1

OpeACTaBUTCIIN O-aMHUHOKHUCIIOT
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114.

XuMHYECKHE CBOMCTBAa aMHHOKHUCIIOT, X
OMoOJIOrnYeCcKoe 3HaYEeHNE aMUHOKUCIIOT. CHHTE3 1
H FI/II[pOJ'II/I?, IICIITUA0B

115.

Crioco0bI oTyyeHus: U MpUMEHEHUE
AMHHOKHCIIOT

116.

benku kak nmpupoaHbIE TOJIIMMEPBI; CTPYKTYPbI
O€JIKOB

117.

XHUMHUUYECKHE CBOMCTBA OEIIKOB 1

118.

A30Tcoz[ep>KamHe TCTCPOLUKIINYICCKHUC
COCINHCHUA.

119.

HykienHoBbIe KUCTIOTBI: COCTaB, CTPOCHUE U
Ouonoruyeckas poib

120.

[Ipaktrueckast pabora Ne 5. Pemenne
JKCIIEPUMEHTAIIBHBIX 33a4 110 TEME 1 1
"A3o0TcoaepKalue OpraHnyecKue coeAuHeHus"

121.

[Ipaktuyeckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME 1 1
"Pacno3HaBaHn€e OpraHUYECKUX COCTUHECHHI"

122.

Kontponbhas padora Ned o treme
"A30TcoJepKalle OpraHnyecKue coeAuHeHus"

123.

OCHOBHBIE TTOHITHS XUMHHU
BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/Iﬁ 1 MCTOIBI
X CUHTE3a —IIO0JIMMCpU3alnd U
TOJIMKOHACHCAI U

124.

[TnacTmaccel. YTrim3amus u nepepadoTka
MJIaCTHKA

125.

DnacToMepbl: HATYpalbHbIM CUHTETUYECKNE

1

Kayudyku. Pe3una
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BonokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,

126.| CHHTETHYECKHE. HOJ‘II/IMepH CIIEHAILHOI'O 1
Ha3HA4YCHUS
[IpakTuueckas padora Ne 7. Pemenue

127.| »KCIepUMEHTAJIbHBIX 3a/1a4 MO TEME 1 1
"PacnozHaBaHue macTMacc U BOJIOKOH"
O06o0011eHre 1 cucTeMaTH3anus H3y4eHHOTr o

128.| marepuasia mo reme "BBICOKOMONEKYIISIpHBIE 1
coeuHeHus"
Tema Ne O60011eHIE H3YUEHHOT'0 MaTepraa
Teopus XUMHUYECKOTO CTPOEHUS OPTaHUUECKHUX

129. BEILECTB

130 ['enernyeckas csi3b MEXAy KilaccaMu

| OpraHuYEeCKHX BEILIECTB

I'enernueckas cs13b MEXY Ki1accaMu

131. OpPraHUYECKUX BEIIECTB
OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH B

132. OpraHUYECKOU XUMUH

133. BemonHeHHe yIpa)XHEHUI U pelIeHue 3a1a4

134, CemuHap 1o Teme

135. Pe3seps

136. Pe3seps

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 5 7
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne ara u@posbie
w/n Tema ypoka Beero Koutpoabnbie | IlpakTuueckue fll?.y‘{elll/lﬂ jﬁlt)l;l;onaTenbﬂme
padoThI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX SIIED. 1
XUMUYECKUH 37eMeHT. M30T0onbI
5 CrtpoeHue 31eKTPOHHBIX 000JI0UEK aTOMOB, 1
KBAaHTOBBIC YHCIIa
3 Krnaccudukanys XaMHYECKUX SJIEMCHTOB 1
(s-, p-, d-, f-amemenTHBI)
4 Pacnipenenenuie 3€KTPOHOB IO AaTOMHBIM 1
opouTAIAM
DneKTpoHHbIE KOHPUTYpAIlMH aTOMOB
5 3JIEMEHTOB B OCHOBHOM M BO30YXJAEHHOM 1
COCTOSIHUH
6 DNeKTPOHHBIC KOH(PUTYPAIIMH HOHOB. 1
DIEeKTPOOTPULATENBHOCTD
Ilepnonnueckuii 3akoH u Ilepuonuyeckas
7 cucTeMa XuMuueckux 3nemenTos J1. U. 1
MenpeineeBa, CBSI3b C COBpEMEHHOM
TEOpUEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
3 XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX 1
MMM TIPOCTHIX M CIIOKHBIX BEIIECTB 10
rpymnmam u nepuojiaMm

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO
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CI/ICTeMaTI/BaI_II/IS{ n 0606IJ_I€HI/Ie 3HaHUH 110
TEME

10

Buasr xumudecko cBa3n. MeXxaHHu3MEBI
00pa30BaHMs KOBAJICHTHON CBSI3U.
Bonopoanas cBsizb. MexxmonekynsipHbie
B3aUMOJEHCTBUS

11

BaneHTHOCTB U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBS3b 3JIEKTPOHHOU CTPYKTYPbI 1
MOJIEKYJI C UX FEOMETPUUECKUM CTPOEHUEM

12

[IpencraBneHus 0 KOMILUIEKCHBIX
COEJIMHEHMSIX: COCTaB U HOMEHKJIATypa

13

BemectBa MOJIEKYISAPHOIO U
HEMOJIEKYJIIPHOTO cTpoeHus. THIbl
KPUCTAJUIMYECKUX PELIETOK U CBOWCTBA
BEIIECTB

14

IlonsTue o AUCTICPCHBIX CUCTCMAX.
Hpe):[CTaBJ'ICHI/IC 0 KOJUIOUJHBIX pacTBOpAX

15

HcrrHHbBIE paCTBOPHI: HACBILICHHBIEC U
HEHACBILICHHBIE, PACTBOPUMOCTb. 1
Kpucramnoruaparsl

16

Crioco0b! BbIpaXEHHS KOHLIEHTpaLUH
pacTBOpoOB

17

Pemenue 3amad ¢ HCOIB30BAaHUEM
MOHSATHH "MaccoBast J0J1sl pACTBOPEHHOTO 1
BemiecTBa", "MOJIsIpHAs KOHIIEHTparus"

18

Knaccudukanus u HoMeHKIaTypa
HEOPTraHWYECKUX BEIIECTB
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19

CI/ICTeMaTI/BaI_II/IS{ n O606IJ.I€HI/IG 3HaHUH 110
TEME

20

KonTtponbnas pabora o remam "CTtpoeHue
atoma. [leproanueckuii 3aK0H U
[lepuonuueckasi cucteMa XUMHYECKHX 1 1
anemenTtoB J[. . Menpneneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BeniecTn"”

21

Kiaccudukarust XaMudecKux peakiuii B
HEOPraHWYECKON U OPraHu4eCKON XUMHH.
3aKOH COXPAaHEHHS MacChl BEIIECTB; 3aKOH 1
COXpAHEHUS U MPEBPALICHUS SHEPTUH PU
XUMHUYECKUX PEAKIUAX

22

TeroBeie 2P PEKTH XUMHUUECKUX PEAKIIHHA.
TepMOXuUMUYECKHE YPaBHEHUS

23

Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX
peaxkuil 1 TEePMOXUMHUYECKUM YPaBHEHUSIM

24

CKOpOoCTh XMMHUYECKOM peakuuu, e€
3aBUCHUMOCTbH OT Pa3IMnYHbIX (PAKTOPOB. 1
Karanus u xatanusaropsl

25

['oMOreHHsle 1 reTeporeHHble peakiuu 1

26

[Ipaktuyeckas padora Ne 1 mo Teme
"BausiHue pa3nuuHbIX (GaKTOpOB Ha 1 1
CKOPOCTh XUMHUUYECKON peakiun"

27

OOpaTtumbie 1 HEOOPATUMBIE PEAKIUH.
XUMHUYECKOE PAaBHOBECHE

28

[Ipaktrueckas padora Ne 2 mo Teme
"BausiHue pa3nuuHbIX (GaKTOpOB Ha 1 1

MOJIOKCHUEC XUMHWYCCKOI'0O paBHOBCCUSA "
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29

DNEKTPONIUTHYECKAS TUCCOIHAITHS.
CuiibHbIE U ci1a0ble 37eKTponuThl. CTereHb 1
JIMCCOLAAITIT

30

Nonnoe nponssenenue Boapl. Cpena
BOJIHBIX pacTBOPOB. BoaopoaHbIi 1
nokasarenb (pH) pactBopa

31

I'maponus coment. Peakuuu, nporexaromniue
B pacTBOpAX AJIEKTPOIUTOB

32

[Ipaktrueckas padora Ne 3 mo Teme
"XuMuuecke peakliuu B pacTBOpax 1 1
IJEKTPOJIUTOB"

33

OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE
peaknuu. Baxueime OKUCIUTENN U 1
BOCCTAaHOBHUTEIHN

34

MeTo 371eKTPOHHOTO (3JIEKTOHHO-
HOHHOr0) OajaHca

35

DIIEKTPOIIN3 PacTBOPOB U PACIIIABOB
BEILIECTB

36

Pemenue 3amau Pa3JINYHBIX TUIIOB

37

Pemenue 3a4a4 pa3JIMYHbIX TUIIOB

38

Cucremarnsanus 1 0000I€HIE 3HAHUHN 110
TeMe "XumMudeckue peakuun'

39

Kontponbnas pabota mo teme
"Xumuueckue peakiuu"

40

ITonoxxeHnne HEMETAILIOB B
[Teproanueckoil cucteMe XUMUYECKUX 1

anemenToB 1. . MenaeneeBa u
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0COOEHHOCTH CTPOCHHUS UX aTOMOB.
Pu3nyueckre CBOWCTBA HEMETAIIIIOB
41 AnnoTponus HeMeTaIoB (Ha mpuMepe 1
KHCIIOpO/Ia, Cephl, pocdopa u yriaeposa)
42 Bonopon: nmonydenue, pusnyeckue u 1
XUMHYECKHE CBOMCTBA. ['Mapuasl
["anorensl: HaXOXJICHUE B IPUPOJE,
43 CIOCOOBI MONTy4eHus, (prusnueckue u 1
XUMHUYECKHE CBOMCTBA
l"anorenoBonoponbl. Baxxnelume
44 KHCJIOPOJICOIEPKAIINE COSTUHEHUS 1
raJoreHoB
JlabopaTopHbIie U TPOMBIIIICHHBIE
45 CIIOCOOBI MOTYYEHHSI TaIOr€HOB. 1
[IprMeHeHne rajnoreHoB U UX COeIMHEHUN
[IpakTuueckas pabora Ne 4. Pemenue
46 JKCIIEPUMEHTAIIBHBIX 3334 110 TEME 1 1
"T"anorensr"
Kucnopon: maboparopHsie u
47 MIPOMBIIIIEHHBIE CIIOCOOBI MOTYYCHHUS, 1
¢du3nYecKrne 1 XUMHYECKHE CBOWCTBA.
O30H. [Ipumenenune kucnopoaa u 030Ha
48 OKcuIbl ¥ IEPOKCUIBI 1
49 Pewrenne 3a1ay pa3jIMyHbIX TUIIOB 1
Cepa: HaxOX/JIeHUE B IIPUPOJIE, CIIOCOOBI
50 MOJy4YeHHUs], PU3NUECKUE U XUMUYECKHE 1
CBOICTBA
51 CepoBoaopo/, cynb(ubl 1 -
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52

Kucnoponconep:xamiye coeAMHEHNS CEPBHI.
Oco0EHHOCTH CBOMCTB CEPHOM KUCITOTHI

53

[Tpaktnueckas padora Ne 5. Pemenue
SKCIIEpUMEHTAIbHBIX 3a/1a4 1o Teme "Cepa 1 1
u e€ coenuHeHus"

54

A30T: HaX 0K JICHHUE B IIPUPOJIE, CIIOCOOBI
MOJy4YeHHUs, PU3NUYECKUE U XUMUYECKHE 1
CBOMCTBAa. AMMUAK, HUTPU/IBI

55

Kucnopoconepskaniyue cCoeIMHCHUS a30Ta.
Oco0EHHOCTH CBOICTB a30THOM KUCIOTHI

56

[IpuMeHeHue a30Ta U €ro COeAMHEHUH.
A3zoTHBIE yTOOpEeHHS

57

docdop: HaxOKIEHUE B IPUPOJIE,
CHOCOOBI mony4deHus, pusndeckue u
XuMu4eckue cBorcta. Dochusr u

¢bochun

58

Oxcunst hocdopa, ochopcoaepxaniue
kucnotbl. Conu hocOopHOii KUCTOTHI

59

[Tpumenenue pochopa 1 ero coeAUHEHUH.
dochopubie ynoOpeHus

60

[IpakTuueckas pabora Ne 6. Pemenue
IKCIIEPUMEHTAIIbHBIX 33/1a4 110 Teme "A30T 1 1
u ¢ocdop u ux coenuHeHus"

61

Yraepoa: HaXOXKIAECHUE B IPUPOJIE,
aJUIOTPOIHbIE MOUpUKALNY; U3HUECcKHe 1
Y XUMHUYECKHE CBONCTBA, TPUMEHEHHUE

62

Oxcun yruepoaa(ll), oxcun yriepoma(1V), 1

YroJIbHasl KUCJIOTA U €€ COJIH
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63 Perrenue 3aiay pa3inyuHbIX TUIIOB 1
KpemHuii: HaxoxaeHue B MpUpoe,

64 CrocoObI mony4yeHus, pusndeckue u 1
XUMHYECKHE CBOMCTBA

65 Oxkcup kpemuus(1V), kpemMHuEBask KUCIIOTA, 1
CHJTUKATHI

66 [IprMeHeHne KpEMHHMS U €70 COCIUHEHUMN. 1
Crexo, ero noixy4eHue, BUbl CTEKIa

67 Pemenue 3aiay pa3nuyuHbIX TUIIOB 1

68 CuctemaTu3anus 1 0000IeHIe 3HaHUH 110 1
teme "Hemerannsr"

69 Kontponbnas pabota mo teme 1 1
"Hemeraysr"

70 AHali3 pe3ynbTaToB KOHTPOJIbHOM 1
paboTBI, KOPPEKITHS ONTHOOK
[Tonoxenue meramios B [lepuoanueckoit

71 cHCTEME XMMUYECKHX 3JIEMEHTOB. 1
Oco0OeHHOCTH CTPOCHHUSI DTIEKTPOHHBIX
000J104€K aTOMOB METAJIJIOB

7 O6mume Guznueckre CBOMCTBA METAIIIIOB. 1
[IpumeHeHre METaIOB B OBITY U TEXHHKE

73 CmuiaBsl MeTaiuioB. Koppo3sust meTainoB

74 Pemrenne 3aiay pa3jiMyHbIX TUIIOB
DIIEKTPOXUMHUYECKHUH PsIJT HAITPSIKEHU I

75 MeTasuioB. O0Iue crocoOb! MOydeHus 1
METaJIJIOB

76 OOm1as xapakTepucTika MetauioB |A- 1
rpyHHBI HePHOHquCKOﬁ cucre ME&KVMEHT NOJNNCAH SNEKTPOHHOM OOANUCHIO
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XUMHYECKHUX AJIEMEHTOB. HaTpuil u kanuii:
noJrydeHue, PU3NIeCKre U XUMUUYECKHE
CBOMCTBA, IPUMEHEHHUE POCTHIX BEIIECTB
U UX COCTUHEHUN

77

O6mas xapakrepuctuka MetayuioB |A-
rpynisl [lepuoanueckoi cucremsl
XUMHYSCKUX 3JIEMEHTOB. Marauii u
KaJbIUi: MoNy4YeHne, (pu3nIecKue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCAMHEHUIN

78

JKEcTKOCTh BOIBI U CITOCOOBI €€
yCTpaHCHHSI

79

ANOMUHUI: TIONTydeHue, GU3NIECKUe u
XUMUYECKUE CBOMCTBA, IPUMEHEHHUE

80

AmdorepHbIe CBOWCTBA OKCUA U
THJIPOKCH /1A AJIFOMUHMS,
TUIPOKCOKOMIUIEKCHI QIIFOMUHMUS, UX
IIPUMEHEHNE

81

Pewrenue 3a1ay pasjiMuHbIX TUIIOB 1

82

[Ipaktuyeckas padora Ne 7. Pemenune
HKCIEPUMEHTANIbHBIX 33/1a4 [10 TeMe 1 1
"MeTauibl TJIaBHBIX noarpymnmn"

83

OO11as xapakTepUCTHKA METAJUIOB
no0ouHbIx noarpynin (b-rpymnm)
[leproanueckoil cUCTEMbI XUMUYECKHX
3JIEMEHTOB

84

duszndyeckre U XMMHYECKHE CBOMCTBA 1

XpoMma 1 €ro COGlII/IHGHI/If/i, HUX IPUMCHCHHC
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85

Baxwnerime coeMHeHUsT Maprasua.
[Tepmanranat kajusi, €ro OKMUCIUTEIbHbIE 1
CBOICTBa

86

dusnueckre 1 XUMHUIECKHE CBOMCTBA
xele3a u ero coequHenuil. [lonyuenne n 1
MPUMEHEHUE CIIABOB Keje3a

87

dusnueckre U XUMHUYECKHE CBOMCTBA MeIU
U €€ COCIMHEHUH, UX TPUMEHEHUE

88

dusnueckre 1 XUMHUYECKHE CBOMCTBA
IIMHKA U €10 COGIII/IHGHI/Iﬁ, Hux HpI/IMeHeHI/Ie. 1
I'mapoKCOKOMITIIEKCHI ITUHKA

89

IIpaktuyeckas pabora Ne 8. Pemenue
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe 1 1
"MeTaibl 1o0OUHBIX noArpynn"

90

Pemrenne 3aiay pa3iMyHbIX TUIIOB 1

91

O0001IEeHE U CHCTEMAaTH3AINAA
HW3Y4YEHHOr 0 MaTepualia 1o TeMe 1
"MeTtamisr"

92

Konrtponbnas pabora no reme "Mertanisr" 1 1

93

AHanus pe3ysibTaToB KOHTPOJIBHOM
paboThI, KOPPEKIIHS OITHOOK

94

Ponb xumun B ob6ecriedeHnH yCTONYUBOTO
pa3Butus yenosedecTtna. [loHsTue o 1
HAaYYHBIX METO/IAX UCCIICIOBAHUS BEIIECTB

95

HaquHe IMPHUHOUIIBI OpraHu3aluun
XUMHYCCKOI'0 IMMPOU3BOACTBA.
HpOMI)IH_IJ'ICHHBIC CII0COOBI MMOJIYYCHUA

BaKHEHIIINX BEIIECTB
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96 XHUMHUYECKOE 3arpsi3HEHUE OKPYKarolen 1
CpelIbl U €ro MocieICTBUS
97 XUMHUS U 3I0POBbE YEIOBEKA. 1
JlexapCTBEHHBIE CpeICTBA
98 Xumus nuiy. Poas xumuu B obecrieueHuu 1
MUIIEBOH OE30MaCHOCTH
99 Kocmernueckue u napdromepHbie 1
cpenctBa. beiToBas xumus
XuUMHS B CTPOUTENBLCTBE. BaxkHenmue
100 CTPOUTEbHBIC U KOHCTPYKIIMOHHBIE 1
MaTepuabl
101 XUMUS B CETBCKOM XO35IUCTBE. 1
Opranndeckuie 1 MUHEPAIBHBIC YIOOPEHUS
102 Cucremaru3anus 1 00001eHNe 3HAHUH TI0 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102 4 8
[MPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 10 xknacce/ Epemun B.B., Ky3pmenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakuueit Jlynuna B.B., OGmiecTBo ¢ orpaHuydeHHOM
OTBETCTBEHHOCTHIO «J[PODA»; AkmonepHoe obiectso «M3naTenbcTBo

«HpOCBGHlCHI/IG»

METOAUYECKHUE MATEPHUAJIbI JJIAA YUUTEJA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1.Xumus. 11 knacc. YrayOnennsiid ypoBeHb. YueOHuK - Epemun B.B.,
Kyssmenko H.E., JIpo3noB A.A., Jlynun B.B.
https://file.11klasov.net/15988-himija-11-klass-uglublennyj-uroven-uchebnik-
eremin-vv-kuzmenko-ne-drozdov-aa-lunin-vv.html

2. IlopTan AUCTaHUMOHHOTO 00y4YeHHUsl 00yUaroIuxcsi 00pa30BaTEIbHbIX
opranm3anuii Cankr-IlerepOypra https://do2.rcokoit.ru/

3.«Poccwiickast anekTpoHHas 1mkoja» https://resh.edu.ru/subject/
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