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MNOACHUTEJIBHASA 3AIINCKA

PabGouast mporpamMma Mo XMMHUM HAa YPOBHE CpeHEro oOiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS
benepanbHOM o0pa3oBaTeIbHOM IpOrpaMMBbl CpeaHero o01ero
obpazoBanua(POIl COO), npencraBieHHbIXx B PenepanbHOM TOCYAAPCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenuuu mnpenojgaBaHus
yuyeOHOro mpenmera «XuMmus» B 00pa3oBaTeNbHbIX Opranusanusx Poccuiickoit
Qdenepany, peaqu3yIOIMX OCHOBHBIE OO0pa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX ToNokeHUil «Ctpaterun pa3Butus BocnuTaHuss B Poccuiickoi
Odenepanuun Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHS HA YPOBHE YIIIyOJIEHHOTO HW3Y4YEHHUs 3aHHUMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpazoBaHus yuwammxcs 10-11 kmaccos.
WN3yuenue mpeamera, peaiusyeMoe B YCIOBUAX JU(PEpeHIIMPOBAHHOTO,
npoGuiabHOrO OOy4YeHHs, MpPHU3BAaHO oOecmneunuTs O001Ie00pa3oBaTENbHYI0 M
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO ISt
aJanTaluy UX K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU B COLUYME, a TAKXKeE IS
NPOJOJIKEHUST OOy4YeHHs] B OpTraHM3alusx NpodecCHOHATBHOIO0 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBJISIE€TCA OAHOW U3 MPUOPUTETHBIX TUCIHUTLINH.

B nporpaMmMe mno XuMHM Ha3HaueHUE TMpeaMeTa «XUMHUS» TOJydaeT
NoJpOOHYI0 ~ MHTEpINPETAlMI0 B COOTBETCTBUM C  OCHOBOIIOJAraloIIUMHU
nosioxenusmu I'OC COO o B3auMOOOYCIOBIGHHOCTH IIeJIeH, coaepKaHus,
pe3ynbTaToB OO0y4YeHHUS W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMIOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e HMHQOPMAIMOHHO-METOAMYECKAsl, peamu3alus KOTOpOoH oOecrneynBaeT
MOJIyYeHHUE TIPENICTABICHUS O IeNAX, COJAEpKaHUHU, OOIel CTpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHUS 00YUaIOLUIUXCS CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-IUIAHUPYIOILAs, KOTOpast peaycMaTpUBaeT
ONpeJieNICHNE: MPUHLMIIOB CTPYKTYPUPOBAaHUS U IIOCJEN0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuaia, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOI0B K (OPMUPOBAHUIO COJIEP)KATEIHHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa30BaTEIbHBIX IOCTHKCHUH OOYyYarommuxcsi B
pamMKax MTOTOBOM arTecTal B (opMe E€IUHOTO TOCYIapCTBEHHOTO
9K3aMEHa M0 XUMUHU.

[Iporpamma 17151 yrayOnE€HHOTO U3YUYESHHS] XUMHH:
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e YCTaHaBJIMBAaE€T WHBAPUAHTHOE NPEIAMETHOE COJECpKaHUE, 00S3aTENPHE
JUIT U3Y4EeHUsT B paMKaxX OTIEIbHBIX mpoduiiei, mnpeaycmaTpuBaet
pacrpefieieHue U CTPYKTypUpOBaHUE €ro Mo KjiaccaM, OCHOBHBIM
CoJiepKaTeNbHBIM JIUHUSM/pa3fiefiaM Kypca;

e NaéT MPUMEPHOE paclpeliesieHHe Y4eOHOTO BPEMEHHU, PEKOMEHIYEeMOIO
JUISL UBYYEHUS OTACIBHBIX TEM;

e TpemjiaraeT TMPUMEPHYIO TMOCJIEAOBATEIbHOCTh H3YyUYCHHUS y4eOHOro
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e Ma€T METOJMYECKYIO0 MHTEPIIPETALUIO 1eJel U 3a7a4 U3ydeHHs TpeaMeTa
Ha yrIIyOJIEHHOM YPOBHE C YU4ETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmiero 00pa3oBaHUs, COACPKATEIBHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX PE3YJbTAaTOB OCBOCHMS OCHOBHOM 00pa3oBaTelbHOU
IPOTPAMMBI CpeaHero o01ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEIMETHBIX), @ TaKXKe€ C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  0OyYaromerocs 10  OCBOCHHIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMUMHUHU IPEIyCMOTpEeHa
IPEEeMCTBEHHOCTh C OOYy4YeHHEM XHMHU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHusa. 3a Tmpefe’laMd YCTAHOBIEHHON MpOrpaMMoil 1O  XUMHH
00s3aTeNbHON (MHBAPUAHTHON) COCTABIISAIONIEH coepKaHus yueOHOro mpeaMeTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JIOJDKHA OMNpPEAENIThbCSl B COOTBETCTBHM C HAINpPABICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B coorBeTcTBHM ¢ KoOHuenTyaidbHbIMH mnojoxeHusmu ProC COO o
Ha3HAYEHUU TIPEIMETOB 0a30BOT0 M YriayOJNEHHOTO YpOBHEH B CHCTEME
mudGepeHIIMPOBAaHHOTO O0yYECHHS Ha YPOBHE CpPEAHEro OOIIero o0pa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJIEHHOTO U3Y4YCHHUs HAIMpaBiIeH Ha pealu3aluio
MPEEMCTBEHHOCTH €  MOCIAEAYIOUMM  3TallOM  TOJYYEHUSI  XHMHYECKOTO
oOpa3oBaHHs B paMKaxX W3YyYCHUS CIHEIUATBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCUHUIUIMH B By3aX M OPTaHHU3AIUAX CPEIHETO MPodheCcCUOHATBHOTO
oOpa3zoBanusa. B 9Toil cBs3u wm3ydeHHe mnpeaMera «XHUMHS» OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacHIMpeHHe ©  YIUIyOJIeHWEe TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKM OOYYaIOIIUXCS, BRIOPABIINX OMPEASIEHHBIN TPOhUITH
oOydYeHHsI, B TOM YHCIIE C MIEPCIEKTUBON MOCIIEAYIOMEro MOTyUYeHNUS XUMUIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHoro oopasoanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
dbenepanbHO 00pa30BaTEIBbHON MPOTrpaMMBbl CpeaHero oO0Iero o0pa3oBaHUS
U3yueHHUE mpeameTa «XUMHUS» OPUEHTHPOBAHO TaKXKE€ Ha peIIeHHE 3a]a4y
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BOCIIUTAHUSI U COIMAJIBLHOIO Pa3BUTHA OOydYarouuxcs, Ha (OpMHUpPOBAHHE Y Bl
OOIIIEUHTEIJIEKTYalIbHBIX YMEHUW, YMEHUN palloHalIu3alui y4eOHOro Tpyaa u
00O0OIIEHHBIX  CIOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXIUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeaMeTa «XUMHUs» Ha YPOBHE YIIyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIYOn€HHbIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeOpraHudeckas xumusi». [lpu onpeneneHun mMoaxo10B K oTOOPY U CTPYKTYpHOU
OpraHu3aluy COJEpKaHUs 3TUX KypCOB B MPOTpaMMe MO XUMHUU 32 OCHOBY
npuHATEl nojoxkeHuss ®I'OC COO o pazauuusax 06a30BOro MU yriyoJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBYy copaepxkaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHuyecKass XUMHUS» COCTABJISET COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIUXCA K 0a30BOMY YPOBHIO M3Yy4U€HHs MpeaMera. ITa chcTeMa
3HAHUM TOJy4YaeT ONpeNeIEHHOE TEOPETHUECKOE JIOMOJIHEHUE, I03BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUK  00BEM  (HaKTOJIOTHYECKOTO
maTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3ydeHHs TMpeamera olecreyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YyBEIWYEHUS O0BEMa 3HAHUW O XHUMHUYECKUX
AJIEMEHTaX M CBOMCTBAX MX COCJAMHEHUU Ha OCHOBE PACHIUPEHUS U YIIIyOJICHUS
NPEICTaBIEHUH O CTPOCHHM BELIECTBA, XUMUYECKON CBA3M U 3aKOHOMEPHOCTAX
NPOTEKAaHMs PeaKIINii, paCCMaTPUBAEMbIX C TOUKH 3PEHUSI XUMUYECKON KUHETUKH
U TepMoauHaMmuku. W3yueHue mnepuoamdeckoro 3akoHa u Ilepuogmueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX IMPEACTABICHUAX O CTPOCHHHM aTOMa. XUMHUYECKask CBS3b
OOBSCHACTCS C TOYKH 3PEHHUS YHEPreTUYECKUX U3MEHEHUN mpu e€ o0pa3oBaHUU U
paspylieHud, a TakKe C TOYKH 3pEeHHUS MEXaHU3MOB e€ oOpazoBanus. 3yuenue
TUIIOB ~ pEaKkiui  JOomoiHseTcss  (GOpMHpPOBAHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX TPOIIEcCaxX M ANEKTPOIU3E PACIUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHnueckoil XUMHUHM TIPH PACCMOTPEHHHM PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMPOcaM 00 DIIEKTPOHHBIX d(deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Ocoboe 3HaueHWEe MMEET TO, YTO Ha COJAEpPKAHUE KypCOB XUMHH
yrayOn€HHOTO YPOBHS U3YYEHHUS IS KJIACCOB OMpeNeaEHHOro mpoduis (TJIaBHBIM
oOpazoM Ha WX CTPYKTYpy H XapakTep JOMOJTHEHHH K oOmei cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSIHUE CMEXKHBIC MPEIMETHI. Tak, Halpumep,
B COJICpKaHUM TpeaMeTa ISl KJIACCOB XUMHUKO-(pu3udeckoro npoduis O60bInoe
3HaueHWEe OYyIyT MMETh AJIEMEHTHl y4eOHOTO MaTepuaya mo obmei xumuu. [lpu
M3Y4eHUHW TIpeJMeTa B JIaHHOM Cllydae akIeHT OyaeT caelaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUN B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJsipHasi Teopusi (MOJIEKYJIApHasi TEOpusi B (PU3HKE), 3aKOHBI COXPAHECHUS


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

MacCbl M DHEPIHM, 3aKOHBl TEPMOJMHAMUKH, DIIEKTPOJIN3A, HpeI[CTaBJIeHI/IH .
CTPOECHMH BEUIECTB U IPYTOE.

B TO e BpeMsa B COAECpKAHMM MpEeIMETa I KJIACCOB XMMHUKO-
Ouonornyeckoro npoduiig OonblIUK yAENbHBIA Bec OyleT UMETh OpPraHUYecKas
xumusi. B 3TOM  cioydae mpemocTaBisieTCss  BO3MOXHOCTb — JUJIsl  OoJiee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3alluM  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K MNpPUMEpYy, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, OEJIKU, YIJIEBOAbl, HYKJIECHHOBBIE
KHUCJIOTHI U Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE M CBOMCTBAX INPEICTaBUTENEHN
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy’)KaT OCHOBOM IJi1 H3yYECHMS
CYLIHOCTH MPOIECCOB (POTOCUHTE3A, IbIXaHUs, MUILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAy4YHOI'O MHUPOBO33PEHHS, OCBOCHUS
oOLIIEHAyYHBIX METOJIOB MO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHUST HAYyUHbIX
3HAHUW M3yYEeHHE TpeaMeTra «XHMUsS» Ha YriayOoJéHHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3iX C Y4YEOHBIMU TMpEAMETaMM, BXOJAIIMMU B COCTaB
npeIMeTHbIX obOnactelr «EcTecTBeHHO-HayuHble NpeaMeThl», «MaTtemaTuka u
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun y4yeOHOro mnpeamera «XuMuUs» Ha YriayOnEHHOM YpOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpeIHero oduiero oopazoBanus (Ha 0a30BOM
ypOBHE), 3a7laueil MEePBOCTETICHHON 3HAYMMOCTH SIBJISIETCSI (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUUYECKOU
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemienue
ATOW 3ajauM Ha YrIYyOJIEHHOM YPOBHE W3Y4YEHHUS TMpeaMeTa IMpearnojaraer
pean3alMIO TAKUX LIEJIEH, KaK:

o (QopmMupoBaHHE TPEICTABICHUNA: O MaTepUaTLHOM EIUHCTBE MHpA,
3aKOHOMEPHOCTSX U I03HABAEMOCTH SIBIICHUM MPUPOJIBI, O MECTE XMMUU B
CUCTEME €CTECTBEHHBIX HAyK M €€ Beaylledl poiu B obecredeHuu
YCTOWYMBOTO  pa3BUTUSL  YEJOBEYECTBA: B  PEIICHHH  MPOOJeM
AKOJIOTHYECKOM, YHEPreTUIECKON U MUIIEeBOW O€30MacHOCTH, B Pa3BUTHH
MEJULIAHBI, CO3JaHUU HOBBIX MATEPHUAJIOB, HOBBIX MICTOYHUKOB DHEPTUH, B
00ecnevyeHnn paluoHaIbHOIO MPUPOJIONOIL30BaHMUs, B (OPMUPOBAHUU
MHUPOBO33pEHUSI U OOWIEH KyJbTyphl YEJIOBEKAa, a TAKKE 3KOJOTHYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHME CHUCTEMBbl 3HAaHMH, JIeKAlIUX B OCHOBE XHMHUYECKOH
COCTaBIISAIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (pyHAaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TE€OPUW XWMHH, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAAMOJIEKYJSIPHOM, O  TE€PMOAUHAMHYECKUX W
KMHETHYECKUX 3aKOHOMEPHOCTAX NMPOTEKAHUS XUMHUYECKUX PEaKLUi, O
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HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;
o (QopmupoBaHue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHMA IS OOBSICHCHHS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS U
IPOTHO3UPOBAHMS SBJICHUHN, UMEIONIUX ECTECTBEHHO-HAYUHYIO MPHUPOIY;
IPaMOTHOTO PEIICHHS TPOOJIeM, CBSI3aHHBIX ¢ XUMHEH, IPOrHO3UPOBAHWSI,
aHaJu3a U OIEHKH C MO3UIIMHI SKOJOTUYECKON 0€30MacHOCTH MOCIEACTBUN
OBITOBOW M TPOM3BOACTBEHHOUN JEATEILHOCTH YEJIOBEKA, CBS3aHHON C
XAMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAHHEM H  IepepaboTKOM
BEIIICCTB;

e yIIyOJieHWE  TIPEACTABJICHWM O  HAy4YHBIX  METOJax  TIO3HaHUS,
HEOOXOUMBIX I TPHOOPETCHHS yYMCHUN OPHEHTHPOBATHCS B MHpPE
BEIICCTB M OOBSCHCHHS XHMHYECKUX SBJICHUH, HMMCIOIIMX MECTO B
IPHUPOJIC, B MPAKTHUYCCKON JCATEITHPHOCTH U MTOBCEIHEBHOM JKU3HH.

B mmane peanm3anuu MEepBOOYEPETHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHCTEMBI CpPEIHETrO OOIIEro OO0pa3oBaHUS TPU U3YYCHHH
npenMera «XUMHUSA» Ha YIUIYOJIEHHOM YPOBHE OCOOYI0  aKTyallbHOCTh
IpPUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIHUTaHHE YOEXKIEHHOCTH B TI03HABAEMOCTH SBJICHUN MPHUPOIBI,
yBaXEHUS K IIpoOllecCY TBOpPYECTBA B OOJACTH TEOPETUYECKUX M
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

e pa3BUTHEC MOTHBAlMM K OOYYEHHWIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHHUSA
00IIeYeI0BEYECKUX [ICHHOCTEH;

e pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTEH oOy4arommuxcs, (OpMHpOBaHWE Yy HHX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHIO YCIICIITHOW MPOGeCCHOHAILHONW M OOIIECTBEHHOW JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 30pOBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (QopmMupoBaHHEe yYMEHHWI W HABBIKOB Pa3yMHOTO MPHUPOOIOIH30BAHUS,
Pa3BHUTHE YKOJOTHYECCKOU KYJIbTYPHI, MPUOOPETEHNE OMBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIbHOCTH.

OO6muiee yncI0 9acoB, MPEAYCMOTPEHHBIX NI M3YYCHUS XUMHH HA YTITyOJICHHOM
YpOBHE cpenHero obiiero odpazoBaHusi, cocrasisieT 204 yacoB: B 10 kmacce —
102 gaca (3 gaca B Hegenmo), B 11 kmacce — 102 gaca (3 gaca B Henedmio).
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COAEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'AHNYECKASA XUMUSA

Teoperudyeckne 0OCHOBbI OPraHNYeCKON XUMMH.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMHH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHHM.

DNEKTPOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUSI. BaJleHTHBIE BO3MOXHOCTH aToma Yriaepojaa. XHMHYEcCKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl TruOpUIM3AlMM  ATOMHBIX oOpOuTanei
yraepoaa. MexaHuzMbl 00pa30BaHUs KOBAJIEHTHOM CBs3U (OOMEHHBIN U JJOHOPHO-
akuenTtopHbiil). TUMBl TEepeKpbIBaHUS AaTOMHBIX OpOUTalel, G- U T-CBS3M.
OnunapHas, nBOMHAsE U TpoiHasi cBs3b. CrocoObl pa3pbiBa CBS3El B MOJIEKYJax
opranudeckux BemecTB. [loHsiTHE O CBOOOJHOM paaukane, Hykieopuiae Hu
anexTpodue.

Teopust crpoeHuss opraHuyeckux coeguHenuii A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUU CTPOECHHUS
OpraHMYeCKUX COoequHEHUuN. MomnekynsipHble U  CTPYKTYpHBIE  (QOpPMYIIBIL.
CtpykTypHble (GOpMYJIbl pa3IUYHBIX BHUIOB: pa3BEPHYTas, COKpaulEHHas,
ckenetHad. M3omepusa. Buabsl u3omepuu: CTpPyKTypHas, HNPOCTPAHCTBEHHAs.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccuPpUKalUM OpraHUYecKUx BemecTB. lloHaTue o
byHkimonanbpHOU rpymmne. ['omonorus. ['omonoruueckue psiapl. CuctemaTudeckas
HOoMeHKiatypa opranndeckux coenuHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJAEJIBHBIX IPEACTABUTEIICH.

OcobOennoctu U Kiaccudukanusi opraHuYecKux peakiuid. OKUCIUTENBHO-
BOCCTAHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOJbl M3YyYEHHs] BEUIECTB W HMX IPEBpallCHHI:
O3HAKOMJICHHE C O0pa3laMyd OpPraHMYeCKHX BEIIeCTB M MaTepHallaMH Ha HUX
OCHOBE, OIIBITBl 110 IPEBPAIICHUI) OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(nnaBneHue, OOYIIMBaHME U TOPEHHUE), KOHCTPYMPOBAHHE MOJEICH MOJIEKY
OpPraHNYECKUX BEIIECTB.

YriaeBoxopoasl.

Anxanbl. ['omomornueckuii psi ankaHoB, oOmmas ¢GopMmyrina, HOMEHKIATypa 1
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJICKYJN alKaHOB, Sp°-
rudpuan3anus aTOMHBIX OpOuTalied yriaepona, G-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.
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XUMHUYECKHUE CBOMCTBA QJIKAaHOB: pEAKIUU 3aMEIICHUs, HsoMepmau <
JNETUAPUPOBAHMS, ITUKIIU3ALIUN, TUPOJIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKIil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupojae. CriocoObl MOMy4YeHUS U MPUMEHEHUE AJIKAaHOB.

Huknoankanel. O0Omwas ¢opmyrna, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHMSI M XUMHUYECKHUX CBOMCTB MajbiX (IUKIONPOINAH, UUKIOOyTaH) H
OOBIYHBIX (IIMKJIOMEHTAH, IUKIOTeKCaH) HUKIoankaHoB. CrocoObl MOJYyYEeHUS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, oOmas (Gopmysna, HOMEHKIATYpa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYNl aJKeHOB, Sp*-
rudpuan3anus aTOMHBIX OpOWTalie yriieposa, o- U T-CBs3U. CTpPYKTypHas H
reoMeTpuueckas (IHUC-TpaHc-) wu3zoMepusa. Dusznueckue CBOWCTBA aAJTKECHOB.
XUMHUYECKUE CBOMCTBA: PEAKIMM TMPUCOCIUHCHHS, 3aMEUICHUS] B O-TIOJI0KCHHE
Ipy JABOMHOMN CBsI3U, MojduMepu3anuu U okucieHus. [IpaBuno MapkoBHHUKOBA.
KauecTBeHHbIe peakiu Ha ABOMHYIO CBsI3b. CIIOCOOBI MONYYEHHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus aikaaueHoB (CONPsHKEHHBIC, U30JIMPOBAHHBIC,
Kymynuposarnusie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XMMUYECKUX CBOMCTB
CONpSDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. [lonmumepuzarus
CONpsDKEHHBIX TUueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudueckuit psan alkuHOB, o0mas ¢hopmysina, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AJIKUHOB, Sp-
rudpuau3anus aTOMHBIX opOuTaneit yriepoga. Ouznyeckue CBOMCTBA AJIKHUHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaKIMU  NPUCOEAUHEHUs,  JOUMEpU3aALUd U
TpUMEpHU3ALNH, OKUCcIeHUA. KuCI0THBIE CBOMCTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIEC peakiu Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTyUeHUs
U IPUMEHEHHE AJIKUHOB.

ApoMaTudeckue yrieBoaopo bl (apeHsbl). ['oMoJorMYecKkuil psiji apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OeH30ila. DU3MYECKHE CBOMCTBA apeHOB. XUMHUYCCKHUE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B O€H30IbHOM KOJIBIIE U
YIJIEBOJOPOJHOM paJuKale, pPEeakUud NPUCOCAMHEHHUS, OKHUCIECHHE T'OMOJIOTOB
oensona. IlpeacraBienne 00 OpPUEHTUPYIONMIEM JIEWCTBUM 3aMECTUTENICH B
OCH30JIbBHOM KOJIbIIE HAa TMPUMEpPE aTKWIBHBIX paTUKaoB, KapOOKCHIBLHOM,
TUAPOKCWIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepuzamus ctuposa. CnocoObl MOTyYEHHS U
MIPUMEHEHUE apOMATUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponusiii ra3. [lonmytHeie HedTsaHbIC Ta3bl. HeTh u €€ mpoucxoxieHue.
KameHnHnblit yroiap u npoiyktsl ero nepepadotku. Crnoco0Osl nepepaboTku HeTH:
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MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaTUTUYECKHil), pUGOPMUHT, nnponl ‘
[IponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas cBsI3b MEXKy Pa3IMYHBIMU KJIACCAMU YTIJIEBOJIOPOOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakiuu
3aMeleHrs TajoreHa Ha THAPOKCOTPYINY, HUTPOTPyNny, HHAHOTPYMIY,
aMmuHoOrpymnmy. JlelicTBUe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHPTOBOIO
pacTBopa MIEnoun. B3auMOIENCTBUE NUTAJIOTEHAIKAHOB C MAarHue€M U LIMHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COCIUHEHMUSIX. Hcnonws3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbI M3yUYCHMsI BEIIECTB W MX TMPEBpaIlCHUN:
u3ydeHrue (PU3NUYECKUX CBOUCTB YTJIEBOJOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peaKkiuii  yrieBOJOPOJOB Pa3IUYHBIX KJaccoB (oOeciBeunBaHUE OpPOMHOU WIIH
WOJHOM BOJIbI, pAacTBOpa IEpMaHTaHaTa Kajus, B3aUMOJICUCTBHE alleTUJIEHA C
aMMHAYHBIM pacTBOpoM okcuga cepebpa(l)), kauecTBeHHOE OOHAPYKECHHE
yriaepoja W BOJOPOJa B OpPraHWYECKHX BEIIECTBAX, IOJy4YeHUE OJTHICHA U
U3Yy4YeHHE €Tr0 CBOWMCTB, O3HaKoMJjieHHe ¢ koyuekmusMu «Hedts» um «Yromby, ¢
oOpa3liaMu  TIacTMacc, KaydyyKOB U PE3UHBI, MOJEIMPOBAHUE MOJICKYII
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOJIOPOIOB.

Kucioponcoaepskammue oprannyeckue coeiMHeHU.

[IpenenvHble opHOaTOMHBIE CcHUPTHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHoyna). [‘oMonorumueckuit psan, oOmias ¢opmyna, HU30MepHs,
HOMEHKJIaTypa U kiaccudukamus. Dusnueckue CBOICTBA  MPEAENbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOAHBIE CBSI3M MEXAY MOJEKYyJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKUUW 3aMEIICHUs, JerujpaTalud, OKHUCIEHUS,
B3aUMOJECHCTBHE C  OpPraHWUYECKUMHU U  HEOPraHWYECKUMH  KHUCIOTaMHU.
KauecTBeHHast peaknysi Ha OTHOATOMHBIE CIUPTHI. [J[eCTBUE ATaHOIAa U METaHOJIa
Ha opraHu3M uyenoBeka. CrocoObl MONY4YEeHUS W TMPUMEHEHUE OIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHbl€ CHUPTHl — STUJIEHIVIMKOIb W TiHIEpUH. DuU3NUecKue u
XUMUYECKHE CBOWMCTBA: pPEaKIUU 3aMEIICHUs, B3aUMOJICCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KayeCTBEHHAas peakius Ha MHOTOATOMHBIE
cupthl. [lpencraBnenne 0 MeXaHHW3ME pPeakiuid HYKICO(MUILHOTO 3aMEIICHUS.
JlelictBue Ha opraHu3M 4enoBeka. (CnocoObl TMOJAy4YeHHs] W TMPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aWUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0eH30pHOTO siApa. Pusznueckue cBoicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX
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cBOMCTB (eHnona. KauecTBeHHble peakuuu Ha QeHod. TOKCHUYHOCTH (1)€HOJ. :
CrnocoObl osrydyeHus u npumenenue penona. Genonpopmanpaeruainas cMoma.

KapOoHunbHbIe COeTMHEHUS — aJIbJACTU/IBI U KETOHBIL. DIEKTPOHHOE CTPOCHUE
KapOOHWJILHOM Tpynmbl. ['OMoJOrHuYecKkue pslibl albJIerujoB U KETOHOB, OOIIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DuU3MYECKUE CBOWCTBA albJIETUIOB H
KETOHOB. XMMHMYECKHE  CBOMCTBA  albJETUIOB UM  KETOHOB:  PEaKUUU
npucoenuHeHus. OKUCIEHUE ANIbAETUA0B, KAUECTBEHHBIE PEAKIIMHU HA AJIbJACTUIBI.
Cnioco0bl oJTy4eHUs! ¥ IPUMEHEHHUE albJACTUA0B U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOSHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M30Mepus u HoMeHKIaTypa. Puznueckue CBONCTBA
OJIHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3U MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XUMHUYECKHE CBOWCTBA: KUCJIOTHBIC CBOICTBA,
peakiusi dTepudUKaIuy, pPEaKUuu C Yy4acTUEeM YIJIEBOJOPOJHOrO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpPaBBHUHOW KHUCIOTHL. [loHSTHE O NPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX d(upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HEMPENEIbHBIX U apOMATHYECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHCJIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacraButenu BBICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, MAaJbMUTUHOBAS, OJICMHOBAs, JUHO/IE8AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunbie 3¢upsl. ['omonorudeckuit psia, obmas Qopmyna, uzomepus u
HOMEHKJIaTypa. DPu3nueckue M XUMHUYECKHME CBOMCTBA: THUIPOJIM3 B KHUCION H
IEIIOYHOU CpEIE.

XKupsl. CtpoeHue, puznueckre 1 XUMUUYECKHUE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION U IIeJI0uHON cpeqe. OCOOEHHOCTH CBOMCTB KHUPOB, COACPIKAIIUX OCTATKU
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbLia” Kak COJIM BBICIIUX KAPOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBHE.

O6mas xapakTepucTuka yriaeBoaoB. Kinaccudukaius yrieBogoB (MOHO-, AH-
U Tmojucaxapuisl). MoHOcaxapuzbl: TJIOKo3a, (PYyKTO3a, ramsakro3a, pubo3a,
ne3okcuprodo3a. Ou3ndecKkue CBOKWCTBA M HAXOXJICHHE B IpHpojae. DPOTOCHHTES.
XHUMUYECKHE CBOKCTBA IJIFOKO3bI: PEAKIIMU C yYaCTUEM CIIUPTOBBIX U AIbIAETUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKHCTOEe OpoxeHue. [IpuMeHeHHE TIIOKO3bI, €&
3HAYEHUE B KU3HEIEITEIPHOCTH Opranu3ma. Jlucaxapuasl: caxapos3a, MaJlIbTO3a U
JaKkTo3a. BoccranaBnuBaromme 1 HEBOCCTAHABIMBAIOIIKME AUcCaxapuabl. [ uaponns
nucaxapunoB. Haxoxnenue B npupoae u npuMmeHenue. lonncaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MaKpoOMOJEKYyJd Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MYECKHE CBOWCTBA KpaxMalla W LEIUTIOI03bl. XUMHUYECKHE
CBOWCTBA Kpaxmaja: THAPOJN3, KAa4eCTBEHHAs Peakuus C MOAOM. XHMHUYECKHUE
CBOMCTBa WEJUIIOJIO3bI: TUIPOJIN3, MoTyuyeHue 3(upoB 1eswitono3bl. [lonstue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJAECHUCTBUE 3TAHOJA C HATPUEM,
OKHMCJIEHUE ATWJIOBOI'O CIIUPTA B aJbJIETUJ HA PACKaJEHHOM MENHOW NPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHUPTA JUXPOMATOM Kaius (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMU Ha albJAeTHIbl (C THAPOKCHIOM
muammuHcepeopa(l) u  runpoxcumom  memu(ll)), peakums raunEepuHa €
ruapokcuom Meau(Il), xumuueckue cBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcugom meau(Il), Blaumonerictue

Kpaxmalla ¢ MOJOM, PEIIeHHE SKCIEPUMEHTANbHBIX 3a7a4 1o TeMaM «CHupThl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPHI.

A3oTcoep:kane OpraHu4ecKue coenHeHus.

AMUHBI — OpraHuueckre Mpou3BoAHbIe amMmMuaka. Knaccudukanus aMuHOB:
anudaTUyecKue M apoMaTHYecKHue; TIEepBUYHbIE, BTOPUYHBIE M TPETHYHBIE.
Crtpoenne mosekys, oOmas gopmyina, U30Mepus, HOMEHKIAaTypa U (U3HUYECKHUE
cBoiicTBa. XMMHUYECKOE CBOMCTBA anu(paTUYEeCKUX aMHUHOB: OCHOBHBIE CBOMICTBA,
ANKWIMPOBAaHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHHOB C a30THUCTOM KHCJIOTOM.
Conu anKuiaMMOHHS.

AHUJIMH — TpeacTaBUTENb aMUHOB apoMarudyeckoro psiaa. CrpoenHue
aHWIMHA. B3aumMHoe BiIusHUE rpyIn aTOMOB B MoJeKyJe aHuauHa. OCOOEHHOCTH
XMUMUYECKUX CBOMCTB aHMiuHa. KauecTBeHHble peakiuu Ha aHWIMH. CrocoObl
HOJy4YeHUs] U TMPUMEHEHHE aiaudaTHYecKuX amHuHOB. [lomyueHue aHMiIuHA U3
HUTPOOEH301a.

AmuHoxkucnotsl. HoMeHknarypa u uzomepusi. OTaenbHble IPEeICTaBUTENH O
AMUHOKHUCJIOT: TJIMUWH, ajJaHuH. @DU3W4YecKHe CBOMCTBA  AMHHOKHCIIOT.
XUMUYECKHE CBOWCTBA AMUHOKHCIOT KakK aMQOTEpHbIX OpraHMYECKHX
COCIMHEHMH, peakuus MOJMKOHICHCAlUU, 00pa3oBaHUE NENTUIHOW CBS3U.
buonorunyeckoe 3HayeHUE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 NIENTH/OB.

benku xak mpuponsele noauMepsl. IlepBuuHasi, BTOpHYHAas M TPETHUYHAS
CTpyKTypa OeikoB. XHUMHYECKHE CBOICTBa OENKOB: THIPOIU3, JEHATyparus,
KayeCTBEHHbIE PEaKIIMU Ha OEIKU.

OKCHEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HX IPEBpAICHMI:
pacTBOpeHHE O€IKOB B BOJE, JE€HATypauMs OEJIKOB NP HArpeBaHMM, LIBETHHIE
peakuy Ha O€NKH, pElIeHHEe SKCIePUMEHTATbHBIX 3aJady 10 TeMaMm
«A3oTconepxamue — OpraHU4ecKue COCIMHEHUSD» U «Pacnio3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbIcOKOMOJIEKYISIDHBIE COCIMHEHUS.

OCHOBHBIE MOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJIMMEPHU3ALUH, CPEIHSS MOJIEKYJIsIpHas
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Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJEKYISPHBIX COCIUHEHUI
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. Ilmactmacchl (TOJUATWIICH, TOJUIPOIMUIICH,
MOJIMBUHWIXJIOPU,  TOJTUCTUPOJ, TMOJTUMETUIMETAKpWiIaT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMephl: HATypaJIbHBIN KayuyK, CUHTETUYECKUE Kay4yyKH
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUYECKHE (KAllPpOH U JIaBCaH).

[Tonmumepsr CIEUAIBHOTO Ha3HAYEHUS (Tedion, KeBJIap,
ANEKTPONPOBOISAIIME TOJUMEPBI, OMOpa3iiaraeMble IOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOJbl M3yUYCHMs] BEIIECTB W HMX MPEBpaICHUN:
03HAKOMJICHHE C 00pa3liaMy MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEIICHHE OSKCIEPUMEHTAIBHBIX 3alad 1o Teme «Pacmo3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3amaumn.

Haxoxnenue wmoiekynsipHor (opMysibl OpPraHMYECKOrO COCIMHEHUS TI0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJISIpHOUW  (OpMYJIBl OpPraHUYECKOro COoeAuHEHUsT 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MIPOIAYKTOB
peakluud W/UIM HCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HA OCHOBE €r0 XMMHUYECKMX CBOWCTB WJIM CIIOCOOOB
NOJIyYEHUsI, ONpPEAEIICHUE JOJU BBIXOJA MPOAYKTAa pPEaKUUU OT TEOPETUYECKHU
BO3MOKHOTO.

MexrpeaMeTHBIE CBS3H.

Peanuzanus mexxnpeaMETHBIX CBSA3EH MTPU U3YUYEHUU OPTaHUYECKOW XUMUU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHME KaK OOIIMX €CTeCTBEHHO-
HAay4YHbIX TOHATUM, TaK W TMOHATHH, MNPUHATBIX B OTIEIBHBIX IPEIMETAX
€CTECTBEHHO-HAYYHOTI'O LIMKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC MMOHATHUSA: SBIICHUE, HAYYHBIN (DakT, rumoTesa,
TEOpHWs, 3aKOH, aHalu3, CHUHTE3, Kilaccuukaius, HaONIOJACHHE, HW3MEPECHHE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU ypOBEHb, BELIECTBO, TEIO, OOBEM, arperaTHoOe€ COCTOSHUE
BellleCTBa, (DU3WYECKUE BEJIWYUHBI, €IUHUIBI HU3MEPEHHs, CKOPOCThb, SHEPIHUs,
Macca.

buonorusi: kmetka, opraHu3M, 2JKOCHCTeMa, Owuocdepa, MeTadboNIH3M,
HACIIEJICTBEHHOCTh, aBTOTPO(MHBIA U TeTepOoTpO(HBIN TUM MUTaHUS, OpPOKEHHE,
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(DOTOCHHTE3, JbIXAHHE, OCNKH, YIVICBOIBL, OKUPbI, HYKICHHOBBIC KHCIIOL:
(epMEeHTBI.

["'eorpadusi: mose3Hple UCKOMIaeMble, TOILUIUBO.

TexHonorus:: MUIIEBBIE MPOAYKTH, OCHOBBI PAalMOHAJIBHOTO TMHTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHIX BOJIOKOH.

11 KJIIACC

OBIIAS U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XMMHH.

Atom. CoctaB aTOMHBIX sifiep. XUMHYEeCKUil asemeHTt. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIa. DHEPreTUYECKHE YPOBHU U
o ypoBHH. ATOMHBIe opOuTanu. Kinaccudukaius XuMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-aomementsl). PacmpeneneHue SIEKTPOHOB MO AaTOMHBIM — OPOMTANISIM.
DNeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOI0O—UETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(UTYpaIluu HWOHOB.
DIIEKTPOOTPHULIATEIILHOCTD.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMMUYECKUX DJIEMEHTOB
JI.N. MenneneeBa. CBsi3b MEPUOAUMYECKOTO 3aKoHa U llepmoanueckoil cUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU
OPOCTBIX U CIOXHBIX BELIECTB [0 Trpynnam H IepuojaMm. 3JHayeHue
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMuueckass CBsI3b. BHIBI XHMHYECKON CBS3HM: KOBaJICHTHas, HMOHHas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBsSI3U: OOMEHHBIM U
JOHOPHO-aKLENTOPHBINA. DHEPTHs U JJuHA CBA3H. [1oIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOM CBsi3U. KpaTHble cBA3u. BogopoaHass CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOEHUEM (HA PUMEPE COCIMHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JUTAHIbl. 3HAYE€HHWE KOMIUIEKCHBIX COEIUHEHUN.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MONEKYJISIpHOTO M HEMOJIEKYJSIPHOTO  CTPOE€HHUs.  THMbI
KPUCTAJTTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbIx cucremax. MctuHHble pacTBOphl. IIpencraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIEHTPALUM PAacTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHUEHTpauus. HaceleHHbie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.
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Knaccudukanus m HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIBH
Ha3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XUMHUUECKHX pEaKUUi B HEOPraHUYECKOW M OpPraHuyecKOou
XUMHM. 3aKOH COXPAaHEHHSI MAacChl BEIIECTB; 3aKOH COXPAaHEHHS U MPEBpAILCHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TenaoBbie d3PHEKTh XUMUYECKUX PEaKIUH.
TepMoXuMHYECKUE YPAaBHEHUA.

CKopoCTh XUMHUYECKOM peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB.
['omoreHHbIe U reTeporeHHble peakunu. Karanns u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peaKIni. XUMHUYECKOe paBHOBecue. KoHncTaHnTa
XUMHUYECKOro paBHOBecHsl. DaKTOphI, BIMSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABICHUE U KOHIIEHTPAIIMU BEILIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTnyeckas aucconuarus. CuiibHble W CIaOble AJIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PACTBOPOB: KHUCIOTHAas, HEWTpalibHas,
mienounas. Bomopoaueiii mokaszatens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakuuu.  CTeneHb  OKHUCJICHUS.
Okucnurenb W BOCCTAaHOBUTENb. I[Ipoliecchl OKHCIEHUS M BOCCTAHOBJICHMUSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJIbl W3YYEHMS BEIIECTB MU HX MPEBPAILCHUM:
pa3ioKeHUE TMEPOKCHAA BOJAOPOJAAa B MNPUCYTCTBUM KaTalu3aTtopa, MOACIU
KPUCTAJUTMYECKUX PEIIETOK, IPOBEACHUE peaKIuii HOHHOTO 0OMeHa, orpesieiecHue
Cpelbl PacTBOPOB C TMOMOIIBIO HHJMKATOPOB, W3YYECHHE BIMSHUS Pa3JIAUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIUH U TOJ0KEHHE XHUMHUYECKOTO
PaBHOBECHHI.

Heopranuveckasi Xumusi.

[lomoxxenne HemetayuioB B llepuonnyeckord cuUCTEME  XHUMHUYECKUX
sanemenToB /.M. MenneneeBa u 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHS HEMETAUIOB (Ha MpUMEPE KUCIOpOoAa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHUYCCKHE CBOMCTBA: PEaKIMHU C
METAUIAMA UM  HEMETaJUIJaMHM, BOCCTAHOBHUTEJIBHBICE CBOWCTBA. [ MApPHUABL.
TonnMBHBIE IIEMEHTHI.

lamorensl. Haxoxknenne B mpupoje, CrocoObl MONyYeHHS, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA. |'aloreHoBOmOpObl. BaxkHeWme KUCIOPOICOAEPKAIINE
COEeIMHEHUS TanoreHoB. JlabopaTopHbIe W TMPOMBIILIIEHHBIE CIIOCOOBI TOTyYEHHUS
rajgoreHoB. [I[puMeHeHNne TaloreHoB U UX COSINHEHUN.
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Kucnopoa, o3zon. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI nonyqeh
KUCI0poaa. PU3NYECKUEe U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHHUE KHUCIOpOAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B mpupojie, CHOCOObI TONy4YeHUs, (PUINUECKUE U
xumuyeckue cBoictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(IV), oxcun
ceprl(VI). Cepnucrtas u cepHass KHCJIOTHI M uX coir. OCOOCHHOCTH CBOWMCTB
cepHOU KUCIOThI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxzaenue B mpupoie, CHocoObl MOIy4YeHUs, (U3MUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTpUAbl. OKCUIBI a30Ta. A30TUCTast U a30THas
KHUCIIOTHI ¥ UX coyil. OCOOEHHOCTH CBOMCTB a30THOU KUCIOTHI. [IpumMeHeHnne azora
U €ro COCIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxnenue B mpupoje, crnocoObl mMmomydeHus, (u3NYecKue Hu
xumuueckue cBorcTtBa. Dochuast u pochun. Oxcunbl docdopa, dochopHas
kuciota u e€ comu. Ilpumenenune Qochopa u ero coenunenuit. docdopHbie
yI0OpeHHUSL.

Yrnepon, HaxoXJIeHHE B NpUpojae. AJIOTPOIHBIE  MOJIU(UKAIIH.
dusznyeckne W XUMHUYECKHE CBOMCTBAa TIPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcun yrinepoaa(ll), okcua yraepona(lV), yronmpHas kuciora u €€
COJIM. AKTUBHPOBAaHHBIA yroib, aacopbuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJOM, U €T0
COEIUHEHUH.

Kpemunii. Haxoxnenue B mpupone, crocoObl MOJydeHUs, (PU3NYECKHE U
xumuyeckue cpoiictBa. Oxcun kpemHuA(IV), kpeMHHEBash KUCIOTa, CUIMKATHI.
[Ipumenenue kpeMHHs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune mMetaiuioB B Ileproanueckor cUCTEME XUMUUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTaiioB. OOmiue
¢usnueckre cBoicTBa MeTasioB. [IpuMeHeHHe MeETa/ioB B OBITY U TEXHHKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKHA PsAJ  HampspkeHuid  MertayuioB.  OOmme  crmocoObl
MOJTyYEHUS METaJUIOB: TUAPOMETALTYPIHUs, MAPOMETAILTYPIHs,
anexkrpometamnyprusi. [lonsitue o koppo3uu meramuioB. CrnocoObl 3alIUThI OT
KOppO3UH.

OO6mrast xapakrepuctnka MeTauioB [A-rpynmer [lepuoanmueckoit CHUCTEMBI
XUMUYECKUX 73yeMeHTOB. Hatpuil u kamwmii: mnonydeHue, (U3MYECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mrast xapaktepuctuka metamioB IIA-rpynmer [lepuonnyeckoit cuCTEMBI
XAMHYECKUX DJJIEMEHTOB. MarHuii W KaJblMidi: TOJNy4YeHHE, (U3HYECKHEe U
XUMUYECKUE CBOMCTBA, IMPUMEHEHUE MPOCTBHIX BEHIECTB U HUX COCAUHEHUH.
XKeécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHEHUSI.
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AJIOMUHUI: TIOTyYyeHue, (GU3NYecKrue U XMMUYECKHE CBOMCTRA, anMeHeH g
MIPOCTOTO BEIIECTBA M €ro coeAuHeHud. AmdoTepHble CBOWCTBA OKCHAA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast  xapakTepucTuka MeTauioB 1No0o4HbIX mnoArpynn  (b-rpymm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

OuU3NYECKUE U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coeauHeHuil. OKCUIbl U
ruapokcuansl xpoma(ll), xpoma(Illl) u xpoma(VI). XpomaTsl U AUXpOMATHI, HX
OKHUCJIMTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyeckue M XMMHUUYECKHE CBOMCTBA MapraHila M €ro COEIUHEHHII.
Baxuneitmue coenunenuss wmapranma(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Ou3nyYecKue U XMMHUYECKUE CBOMCTBA Kejle3a U ero coeauHeHuil. OKCusbl,
ruapokcuanl u conu kenesza(ll) u sxxeneza(lll). [Tonyuenne u npuMeHeHue xKenesa
U €ro CIUIAaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHenui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHUM.

[uuk: nomydyeHue, QU3MYECKUE U XHMHYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOIWCTBA OKCHJIA ¥ TUJPOKCHUAA LIMHKA, TUAPOKCOKOMIUIEKCH IIUHKA. [IpuMeHeHue
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYEHHS] BEUIECTB W HMX MPEBpALICHUN:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepsl, (pocdopa, xeneza, MarHus B
KHCJIOpOJE, H3Yy4YEHHE KOJUIEKIMU «MeTaibl M CIUIABBI», B3aWMMOJCHCTBUE
IIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJUIOB C BOAOW (BO3MOXHO HCIIOJIBb30BAHUE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHUCIOT U
1IEJI04€M, KAYECTBEHHBIC PEAKIIMN HAa HEOPraHWYECKHE aHMOHBI, KATUOH BOAOPOJa
U KaTHUOHBl METAJUIOB, B3aUMOJEWCTBHE THMIPOKCUAOB AIIOMHUHHUSA M LUHKA C
pacTBOpamMu KHUCIIOT U ILIEJIOYEH, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4 I10 TeMaM
«lanorens», «Cepa u e€ coemuHeHUs», «A30T U (Hochop M UX COCTUHCHUS,
«MeTasuipl TIaBHBIX TOATPYIID, «MeTaTbl MOOOYHBIX MOATPYIII.

XUMHSA U )KU3Hb.

Ponp xumun B o0ecrieyeHUM YCTOMYMBOTO pa3BUTUA denoBedecTBa. [loHsTHE
O HAy4yHbIX METOJAaX IIO3HAHHUS M METOAOJIOTUH HAYYHOIO MCCICIOBAHUA.
HayuHble npuHIMIIBI OpraHu3aliy XUMUYECKOTO TPOU3BOACTBA. [IpoMbIlIIEHHBIE
crocoObl MOYyYEHHUs BaXXHEUIIMX BEIIEeCTB (Ha MpUMepe MPOU3BOJICTBA aMMHUAKa,
CEpPHOU KHCIIOTHI, MeTaHoJa). [IpoMbIlIIEHHBIE CIOCOOBI TOJIYYEHUs METAUIOB U
CIJIaBOB. XMMHMUYECKOE 3arpsi3HEHUE OKPYXKAKOIIEHW CpPedbl U €ro MOCIEACTBUS.
Ponp xumuu B o0ecrieueHnH SHePreTuueckoil 0e30MacHOCTH.

Xumusgs H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poiib XumMun B pa3BUTHU MEIULIUHBI.
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XUMHS THIIA: OCHOBHBIE KOMIIOHEHTBI, THILEBBIE J00ABKH. PONb XUMHE R
o0ecrieueHUu NMUIIEBON 0€30MacHOCTH.

Kocmetrnueckne u mapdromepHbie cpeacTBa. beitoBas xumus. Ilpasuia
0€30MacHOr0 MCIOJIb30BAHUS MpEnaparoB OBITOBOM XUMHUM B TOBCEIHEBHOU
YKU3HHU.

XUMHS B CTPOUTEIBCTBE: BAXHEHIITNE CTPOUTEIIbHBIC MaTepHaibl (IIEMEHT,
OeTOoH).

XuMHUS B CEITBLCKOM X03sicTBe. OpraHndeckne U MUHEpaIbHBIE YA0OpPCHHUS.

CoBpeMeHHbIC KOHCTPYKIIMOHHBIE MaTepHaibl, KPaCKH, CTEKJIO, KepaMHKa.
Matepwuaiibl 1u1sl 21eKTpoHuKH. HanoTexHOoIOTH Y.

PacuétHnle 3a1aumn.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, MAacce WU O00BEMY OJHOTO0 M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMHU, €CIW OJHO U3
BEIIIECTB WMEET MpHUMECH, MacChl (00BEMa, KOJMYECTBA BEIIECTBA) MPOJIYKTa
peaKIuu, €ClIM OJIHO W3 BEIIECTB JaHO B BHJE pacTBOpa C OMNPEIeIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JOMM U MOJSPHOM
KOHIICHTPAIIMK BEIIECTBA B pPAacTBOPE, JOJHM BBIXOJIA IPOJYKTAa PEAKIUU OT
TEOPETHYECKH BO3MOYKHOTO.

MexIpeaMeTHbIE CBSI3H.

Peanuzanus ~ MeXIpeaMETHBIX  CBsI3€H MpU  HM3ydYeHUH  oOOmed W
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIeCTBIsSETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITHH, IPUHATHIX B OTAEIIBHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHsI, 3aKOH, aHaJU3, CHMHTE3, KiacCU(UKAIMs, NEPUOJIUIHOCTh, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICTUPOBAHUE.

dusmka: Marepus, MHUKPOMHpP, MaKpPOMHp, aTOM, 3JIEKTPOH, IIPOTOH,
HEUTPOH, MOH, M30TOIBI, PAAUOAKTHUBHOCTh, MOJICKYJIA, SHEPTCTUYCCKUN YPOBEHbD,
BEIIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIECTBA, HACAIBHBIM Ta3,
(bu3uYeCKUe BEIHMYMHBI, CIMHHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPTHs, Macca.

buomnorus: kieTka, opraHus3M, dKocucTeMa, ouocdepa, MeTaboanu3M, MaKpo-
1 MHUKPOJJIEMEHTHI, OCJIKH, KUPBI, YIIICBObI, HYKIICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIISCTB M MOTOK SHEPTUU B SKOCHUCTEMAX.

I'eorpadms: MuHEpabl, TOPHBIC MTOPOJIBI, MOJIC3HBIE MCKOIIaeMble, TOTUIMBO,
pecypcehl.

TexHOMOTHA: XUMHYECKass IMPOMBIIIJICHHOCTh, METAJLUTYPTHsI, CTPOUTEIIBHBIC
MaTepHalibl, CEIbCKOX03IUCTBEHHOS IPOU3BOCTBO, IMHUIIEBAsI MPOMBIIIICHHOCTD,
dapMareBTHICCKAS IPOMBIIIJICHHOCTb, IIPOM3BOJICTBO KOCMETHUYCCKHUX
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IIPENApaToOB, MPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTE€pHANIOB,
IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMS [TPOI' PAMMABI 110 XI/IMI/ .
HA VTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-AEATEIBbHOCTHBIM MOAXOAOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJEICHBl CIEAYIOUIME COCTaBISIOIIME: OCO3HAHHE
OoOyJarolmUMHCST POCCUMCKONM TPaKJaHCKOM HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTA M CaMOONPEIETICHUIO; HATMYKUEe MOTUBAIUHU K
0Oy4eHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATHIMH B OOIIECTBE TMpaBWIaMM ¢ HOPMaMM TIOBEJEHHUS; HaJIU4due
IPABOCO3HAHMS, IKOJIOTMUECKOU KYJIbTYpPbl; CHOCOOHOCTh CTaBUTh LU U CTPOUTD
KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeAaMeTa «XHUMHUS»  OTpa)karoT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTUYECKOW J1eATEIHbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON JeTEIbHOCTH.

JIMYHOCTHBIE pe3ydbTaThl OCBOCHHUS IMpeAMeTa «XHUMHUS» OTPaKaroT
c(OpPMHPOBAHHOCTh OTbITA TO3HABATEIFHONM M TMPAKTHUYECKOW JESTEIbHOCTU
oOydJarmuxcs B Mpoliecce peajan3alud o0pa3oBaTelIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaKIaHCKOro BOCIIMTAHUS:

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPSAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U TMpaBUJIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX M MO3HABATENBHBIX 3a7a4, BBHITOJIHEHHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) MaTPUOTHYECKOTO BOCTIMTAHUSI:

LHEHHOCTHOI'O OTHOIIEHHSI K MCTOPUYECKOMY M HAydyHOMY HACIIEIUIO
OTECUYECTBEHHON XMMUH;

YBaXXEHUSI K Mpoleccy TBOpUECTBA B OOJIACTH TEOPUM M MPAKTUYECKOTrO
MPUJIOKEHHUS] XMMHHM, OCO3HAHMSI TOTO, YTO JIaHHbIE HAYKU €CThb pe3yJbTaT
JUINTENbHBIX ~ HAaONMIOACHUM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;
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MHTEpeca M IO3HABATE/IbHBIX MOTHBOB B IONYYCHAH M IOCICAYIOLCR
aHaJM3e MHPOPMAIIUK O NEPEIOBBIX JOCTHKCHUSAX COBPEMEHHOW OTEYCCTBCHHOMN
XUMHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

HPaBCTBEHHOT'O CO3HAHMS, ITUYCCKOTO MTOBEICHHMS,

CIIOCOOHOCTH OIICHWBATh CUTYAIlUH, CBSI3aHHBIC ¢ XUMUYCCKUMHU SBIICHUSMHU,
Y TPUHUMATh OCO3HAHHBIC PELICHHS, OPUCHTUPYSACHh Ha MOpAJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEICHHE W IMOCTYINKH CBOMX TOBApHUIICH C
MO3WIIMIA HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS IMOCICIACTBHI
HOCTYIIKOB;

4) hopMHupoOBaHHUSI KYJIbTYPHI 30POBbA:

NOHMMAHUS IICHHOCTEH 3J0poBOro M 0Oe30macHOro obOpas3a JKW3HH,
HCOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYCCKOMY H
ICUXUYECKOMY 37I0POBbIO;

coOJIrO/ICHUST TpaBWJI 0€30MacHOTO OOpallleHus C BEleCTBAaMU B OBITY,
MIOBCETHECBHOM JKU3HHU, B TPYI0OBOH JIEATEIHHOCTH,

NOHUMAHUS IICHHOCTH TPABUA HMHIWBHIYaJbHOTO M  KOJUIGKTHBHOTO
0€30I1acHOTO MOBEACHHS B CUTYAIUSX, YTPOXKAIOIINX 30POBBIO M KU3HU JTFO/ICH;

OCO3HAHUS TIOCTEJCTBUN W HETPHUATHUS BPEIHBIX MPUBBIYEK (YHOTpeOICHIUS
QJIKOTOJIsl, HAPKOTHKOB, KYPCHHS );

5) Tpy10BOI0 BOCIIMTAHUSI:

KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIETOBATEIIbCKON
JCSATENLHOCTH, OOIICCTBEHHO TIOJE3HOW, TBOPYECKOW W  JPYTHX BHUAAX
TeSITeTbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTHE B PpCEHICHUM TNPAKTUYCCKUX 3ajad
COLIMATbHOM HAMpPaBICHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTUICCKOMY MU3YYCHHIO MPOQPECCH pa3IMyHOTO POJia, B TOM
qrcIie HA OCHOBE MPUMCHECHHUS MTPEIMETHBIX 3HAHUH 110 XUMHH;

YBOKEHUS K TPYIY, JIIOIIM TPyJda U pe3yibTaTaM TPYIOBOM JESITECIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HMHIUBUAYAIbHOW TpPacKTOPUH
oOpa3oBanus, Oymaymed TpodecCuu W peaau3aliid COOCTBCHHBIX JKU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IECTBA;

6) 3K0JIOTHYeCKOT0 BOCIIMTAHMS

AKOJIOTHUYECKH I11eIeCO00pPa3HOr0 OTHOIMIECHUS K TMPHUPOJAC KaK HCTOYHUKY
CYIIICCTBOBAHHS JKU3HU Ha 3eMJIc;

MOHUMAaHUs TJIO0ATLHOTO XapakTepa SKOJIOTHYSCKUX MPOOJieM, BIIHSHUS
YKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE TIPUPOTHON U COIUATBHON CPEIIbI;
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OCO3HAHUSI HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKEHUN XUMHUHU
peLIEHUs] BOIPOCOB PALMOHAIIBHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOI'O HENPUATUSA JCUCTBUM, TMPUHOCAIIMX BpPEL OKpPYKaAKOLIEH
MPUPOJIHON cpeJlie, YMEHHS MPOTHO3UPOBATH HEOJArOMPUSTHBIE SKOJOTHYECKUE
MOCJIEACTBUSA NPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPALIATh UX;

HAJIMYMUS PA3BUTOTO IKOJOTMYECKOTO MBILUIEHUS, IKOJIOTUUYECKOU KYJIbTYpPBbI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOHU HAIPaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCS MMHU B IO3HABATEJIIbHOW, KOMMYHUKATUBHOM WU COLMAIIBHOM
MpaKkTUKEe, CIOCOOHOCTM ¥ YMEHHS AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHUs, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO PpPa3BUTHUSA
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NMOHUMaHUs CrnenupUKd XMMHH KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PAITMOHAIBHOTO HAYYHOT'O MBIIUJICHUS, CO3JaHUM I11EJIOCTHOTO
npeAcTaBiIeHUs 00 OKPYXKaloIeM MHUpE KaK O €IMHCTBE MPUPOJBI U UYEJIOBEKa, B
MO3HAHWM TPUPOAHBIX 3aKOHOMEPHOCTEH | pelieHuu MpobJieM COXpaHCHUS
IIPUPOTHOTO PABHOBECHS;

yOexxa€HHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIM3ALMUA: B €€ TYMaHHCTUYECKOW HANpPaBICHHOCTH W BaXXHOW pPOJIM B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KyJNbTYphl, B PEIICHUH TI00aIbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSI UYEJOBEUYECTBA — CBHIPHEBOM, SHEPreTUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 0OECIICYCHUH
YCIIOBUM YCTEIIHOTO TPYJa U DKOJIOTMYECKH KOMGMOPTHON KU3HU KAKIOTO WieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHMMAaHUs CYLIHOCTA METOJ0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJB30BATh
NoJydaeMble 3HaHUS JIJISl aHAIHM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEr0 MUpa U
MIPOUCXOAIINX B HEM U3MEHEHH, YMEHHUS JIeNIaTh 000CHOBAHHBIE 3aKIIIOYCHUS Ha
OCHOBE HAy4dHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C MEIbI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIB30BaTh XUMHYECKUE 3HAHHS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW MO XHUMHUU B
COOTBETCTBHH C KM3HEHHBIMU MOTPEOHOCTAMM;

HMHTEpeca K 0COOCHHOCTSIM TpyJZa B pa3auyHbIX cepax npodhecCHOHATbHOM
JESTENBHOCTH.
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METAIIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHHS MPOTPAMMBI TI0O XUMHH Ha YPOBHE
CpeaHero oo1ero 06pa3zoBaHus BKIIOYAOT:

3HaUYMMbIE IS (GOPMHPOBAHUS  MHUPOBO33PCHUS  OOYYAIONTUXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MMOHSATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHU(PUKY METOIOB TO3HAHUS,
HCITOJIb3YeMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBICHUE,
mporece, CUCTeMa, HayYHBIM (paKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCTIEIOBAaHUE, HAOIIOICHNE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIC Y4YCOHBIC NEeWCTBUS (TIO3HABATEIbHBIC, KOMMYHHKATHBHEIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKUIHOHATBHOM
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTh o0yyaronuxcs UCIOJb30BaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS U yYHHBEpCAJIbHbIC YUYCOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaXKalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMH, KOMMYHHUKATUBHBIMH W  PETYJISTHBHBIMU
TIEUCTBUSIMU.

Ilo3naBaTebHBbIC YHUBEpPCAJbHbIE YUeOHbIE NeHCTBUSA

1) 6a3oBbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOATENbHO  (QOpMYyIHpPOBaTH M aKTyallU3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu JACATEIbHOCTH, 3ajaBas MapameTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThI AESITENBHOCTH C TOCTABICHHBIMHU LIEJISAMU;

UCIIOJIB30BATh NPU OCBOEHWU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKKU IMOHATHI M yCTaHABIMBATh MX B3aWMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATHS NIl OOBSICHEHUSI OT/IETbHBIX (DAKTOB U
SIBJICHU;

BBIOMpATh OCHOBAaHUS W KPUTEPUU IS KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKHUX PEaKIU;

YCTaHABIMBATh MPUYMHHO-CICICTBEHHBIE CBA3W MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JE€AYKTHBHBIE, IO
aHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTM M MPOTUBOPEUUSI B paccMaTPUBAEMbIX
ABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOLECCE MO3HAHUS MCIOJIb3YyEMbIE B XUMHUHU CHUMBOJINYECKHE
(3HaKOBBIE) MOJICNIH, TPEOOPA30BBIBATH MOJIEIbHBIE TPEACTABICHUS — XUMUYECKUN
3HaK (CUMBOJ) D3JIEMEHTa, XuUMUYeckas (opMmylia, ypaBHEHUE XHUMHUYECKOH
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peaKknuu — TPU PENICHUH YYCOHBIX IMO3HABATCIBHBIX W TPAKTHYCCKUX 310
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS IS BHISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCIeI0BATEILCKHE IEHCTBUS:

BJIQJICTh OCHOBAMH METOJOB HAYYHOTO ITO3HAHMS BEIIECTB U XHUMHYCCKUX
peaxkumit;

dbopMyITUpOBATH IEJIM U 33J1a4d UCCIICIOBAHUS, UCTIOIB30BaTh MOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBHI JiJI1 (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIIBHOTO IJITAHUPOBAHWS M IPOBEICHHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUpOBaThH
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIICIOBAHUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

NpHOOPETaTh OMBIT YYCHUYCCKOH WCCJICAOBATEIBLCKOW W MPOCKTHOM
JCATEIBHOCTH, TPOSBIISITH CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7a4, MPUMCHCHUIO Pa3JIMYHbIX
METOJIOB MO3HAHUS.

3) padora ¢ undopmanueii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX HWHMOpManuu (HAy4HO-
NOMYJsIpHAsl JIUTepaTypa XUMHYECKOTO COJEp)KaHUs, CIpPaBOYHBbIE TOCOOUS,
pecypcel MlHTEpHETa), aHanmu3upoBaTh MHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
Ipe/ICTaBICHUS, KPUTHYECKHU OLICHUBATh e JIOCTOBEPHOCTD u
HENIPOTUBOPEUHBOCTD;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHATh PA3NUYHBIE METOJIBI MPU TIOUCKE U
orbope wmHpOpMaIMK, HEOOXOAUMON IS BBITIONTHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOIO THUIIA;

npuoOpEeTaTh OMBIT HCIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TNUYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCTIONIb30BaTh HAYYHBIA SA3BIK B KA4eCTBE CpPEACTBA Tpu paboTe C
XUMUYECKOW uH(MOpMalUMel: MNPUMEHITh MeXnpeaMeTHble ((dusnyueckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJINYCCKUC CPCACTBA HAITIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁnme I[eﬁCTBPIﬂi


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYkKAa€MOM TEMBI B X0J1€ UAJI0Ta /UK
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENTOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IPE3CHTAUMEN PE3YyJIbTATOB IMO3HABATEIBHOM JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO MJIIA COBMECTHO CO CBEPCTHUKAMMU IPU BBINIOJIHEHUHN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO UCCIIEIOBAHUIO CBOWUCTB
M3y4aeMbIX BEIIECTB, peaau3aluu yueOHOro npoekTa, u (opMyJIupoBaTh BHIBOJIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MYTEM COTJIACOBAHUSA MO3WIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YYeOHbIC AeHCTBHUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATEIbHYIO
JEeSATENbHOCTh, ONpenesss e€ Uead M 3a7auyd, KOHTPOJUPOBATh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpeJjiaraeéMblii  aJrOpuT™M JACUCTBUI  INpu
BBIMIOJTHEHUM Y4eOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
3G (PeKTUBHBIN Ccrmoco0 HMX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JIESITEJIBHOCTH HAa OCHOBE CaMoOaHajiu3a H
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha yriayOIEHHOM
YpOBHE Ha YPOBHE CpEJHEro o0Imero oOpa3oBaHHs BKIHOYAIOT cClenupUYecKue
JUISl y4eOHOTO mpeaMeTa «XUMUsI» HaydHbIE 3HAHUS, YMEHHUS U CIIOCOOBI JeHCTBHIMA
M0 OCBOCHUIO, MHTEPIIPETAIIMU U MPEOOPA30BAHUIO 3HAHUM, BUBI JCSITCIBHOCTH
M0 TIOJIYYCHHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3THYHBIX yUEOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX ¢ XUMHUEH. B
MporpaMMe IO XUMHUU TNPEIAMETHBIE PE3YNbTAaThl MPEJACTABICHBI IO TOJaM
W3y4YCHHUS.

10 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHuyeckass XUMHUSI»
OTpaXKakoT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ W 3HAYCHHH OPTaHHUYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUYCHHH YCTOMYMBOIO
Pa3BUTHSA YETOBEYECTBA B PEIICHUH MPOOJIEM SKOJIOTMUECKOM, FHEPTETUUECKON U
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MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEAULMHBI, CO3JaHUU HOBBIX MaTepnan 2
HOBBIX HWCTOYHHUKOB SHEpruy, B o0ecrieyeHuun PAMOHAIIBHOTO
MPUPOAOIIONB30BaHNSA, B (OPMUPOBAHMM MHUPOBO33PEHUS M OOLIEH KYIbTYpHI
YeJIoBEeKa, a TaKKe OJKOJOIMYeCKd OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpEJIE;

BJIAJCHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAOIINE MOHATHS — XUMUYECKUN AIIEMEHT, aTOM, SAPO U JIEKTPOHHAs
oboyouka aroma, S-, P-, Od-aToMHBIE OpOMTAIH, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alus AaTOMHBIX OpOuTanei, HWOH, MOJIEeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIIEHUS, XUMHYECKast CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIIepOAHBINA CKENET, GyHKIMOHAIbHAS
rpynmna, pajaudkall, CTPYKTypHble (opmynbsl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MepUs CTPYKTYpHasi M MPOCTPAaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbl, TOMOJIOTMYECKHA Psii, TOMOJIOTH, YTJIEBOJOPO/IBbI,
KHCIIOPOJI- U a30TCOAEPKAIINE OPraHUYECKUE COEAUHEHHS, MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS; TEOPUU, 3aKOHBI
(nepuonunueckuit 3akon J[. M. MenneneeBa, Teopus CTpPOEHHUS OPraHHUYECKUX
BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAaHEHUS
U TpEeBpallleHUsT HHEPIHMM MpPU XUMUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHMs, JIEKAIIUE B OCHOBE
NOHUMAaHUSI TPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUI; TIPEACTaBICHUS
O MEXaHM3MaX XUMHUYECKHX PEaKIUil, TEPMOJUHAMUYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSAX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB W TPYIINI aTOMOB
B MOJIeKyJIax (MHAYKTUBHBIA U Me30MepHbIi 3¢ dekThi, opuentanTsl | u Il pona);
(akTONOTMYEeCKHNE CBEIEHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH U O€301acHOM
UCIIOJIb30BAaHUM BAXXHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOUN
NESTENBbHOCTH  YeJOBeKa, OONIMX  HAay4YHBIX NPUHIMINAX  XUMHUYECKOTO
IIPOM3BOJICTBA (HA TPUMEPE MPOU3BOACTBA METAHOJIA, IEPePabOTKU HEDTH);

c(hOpMHUPOBAHHOCTh YMEHHIl: BBHISBISTH XapaKTEPHbIE MPU3HAKH TOHSITHIM,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATH COOTBETCTBYIOIIUE IOHITHUS NPH
ONMCAaHUU COCTaBa, CTPOEHUS U CBOWCTB OPraHUYECKUX COCTUHEHNUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BAaTh XMUMHUYECKYI0 CUMBOJIMKY JUJISI COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUS XHUMHUYECKUX PEAKUUU U PACKPBIBATH UX CYIIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUMKA  IOCPEACTBOM  COCTABIICHUS
AJIEKTPOHHOTO 0OajaHca »S3TUX pEaklui, peakuuil HOHHOro oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;
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M3TOTABIMBATH MOJICTTH MOJICKYJl OPTraHMYECKUX BEIICCTB IS I/IJIJHOCTpau &
X XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUMW: yCTAaHABIMBATH MPHUHAJIC)KHOCTh U3YYCHHBIX
OPraHWYECKUX BEIIECTB 1O HX COCTaBy H CTPOCHHUIO K OIpPEACIEHHOMY
KJIaccy/Tpynne COCNMHEHUH, JaBaTh WM Ha3BaHMS 10 CHCTEMaTHYECKOU
Homenknatype (IUPAC) u nmpuBOAWTH TpUBHATBHBIC HA3BaHUS IJIS OTIAEIBHBIX
MPEICTaBUTENICH OPraHMYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJYOJ, TJIMIICPHH,
ATWJICHTJIMKOJb, (eHOoJ, (QopMaabAeTu, aneTajibJeTu, aleTOH, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTeapUHOBAs, OJICUHOBAS, TAJIBMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MalbTo3a, (PyKTO3a, aHWIMH, JTUBUHWJ, M3OMPEH, XJIIOPOIPEH,
CTUPOJI U IpYTHE);

c(OpPMHPOBAHHOCTh YMEHHUS ONPENCIATh BHJ XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCIWHCHUAX (KOBAaJICHTHAs W WOHHAs CBiI3b, G- W T-CBS3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHUS TPUMEHATH TIOJIOKCHHSI TCOPUU CTPOCHHS
opraHuveckux BemiectB A. M. ByTtiepoBa 1 00bSICHCHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAHHOCTh  YMEHHMH  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3uvecKkue M XUMHYECKHE CBOMCTBA THUIMYHBIX IPEACTABUTENCH pPa3IUIHBIX
KJIACCOB OPTaHMYECKUX BEIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJIKEHOB, aJIKaJUCHOB,
QJIKWHOB, apPOMAaTHYECKHUX YIJIEBOJIOPOJOB, CIUPTOB, albJCTHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTHIX U CJIOKHBIX d(PUPOB, )KUPOB, HUTPOCOSTUHECHUN U
aMUHOB, aMHHOKHCJIOT, OEJIKOB, yrieBOJOB (MOHO-, JHW- W TOJUCAXapHUIOB),
WUTIOCTPUPOBATh  TEHETHYECKYIO  CBSI3b  MEXJIY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKHX PEAKIHUH C UCIOIH30BAHHEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHS IOJATBEP)KJIAaTh Ha KOHKPETHBIX IpPUMEpPaX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COSIUHEHUM OT
KPaTHOCTH M THIIA KOBAJICHTHOM CBS3H (O- M TT-CBS3H), B3AMMHOTO BIIMSIHUS aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIaX;

c(hopMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHN YTIIEBOIOPOIHOTO
ChIpbsi (HedTh, NPHUPOAHBIM Ta3, Yrojb), CIOCOOBI €ro ImepepadoOTKu U
MPaKTHIECKOE TPUMEHCHHE TIPOTYKTOB MePepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJACHUS CUCTEMOM 3HAHWM O C€CTECTBCHHO-HAyYHBIX
MeToJax IMO3HAHWS — HAONIOJCHUH, U3MEPEHUH, MOJCIHPOBAHUH, SKCIICPUMCHTE
(peaTbHOM M MBICIICHHOM ) U YMEHHUS MPUMEHSTH 3T 3HAHUS,

c(hopMHUPOBAaHHOCTH YMEHHUS MPUMCHSTh OCHOBHBIC orepanuu
MBICIIUTEIILHON JESITEIbHOCTH — aHaJdu3 M CHHTE3, CpaBHEHHE, OOO0OIICHUE,
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CHUCTEMAaTH3ALINIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — JJIs H3yqe}
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3aUMOCBSI3bh XUMUYECKUX 3HAHUM C
MOHSATUSAMU U TPEACTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJiee OCO3HAHHOTO TIOHMMAHUSI CYIIHOCTH MaTepHaJIbHOTO €IMHCTBA MUDA,
WCIIOJIb30BaTh CUCTEMHBIE 3HAHUS 0 OPraHUYECKON XUMHH JJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUYECKUM
dbopmynaM ¥ ypaBHEHUSAM XUMHUYECKHX PEAKIIUMN C UCIOIb30BaHUEM (PU3MUECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOMU
dbopMysbl BelIeCcTBA MO WM3BECTHHIM MACCOBBIM JIOJIIM XUMHUYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATh, AHATU3UPOBATH U OICHUBATH
C TO3WIUH  DKOJOTHMYECKOM  O0€30ImaCHOCTH  IOCIIECACTBHS  OBITOBOM U
IIPOU3BOJICTBEHHON JESATEILHOCTH 4YEJIOBEKa, CBA3AHHOW C mepepaboTKOM
BEILIECTB, UCIOJIb30BATh MOJYYEHHbIC 3HAHUS ISl IPUHSATHUS TPAMOTHBIX PEIICHUM
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHECH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEJIPHO TUIAHUPOBATh U TPOBOIUTH
XUMUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYECKHUX
BEIIIECTB, KAYECTBEHHBIC PpEAKIMHU YTIEBOAOPOJOB pPA3IMYHBIX KIJIACCOB H
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1a4 110 PACIO3HABAHWIO OPTraHUYECKUX BEIIECTB) C COOJIOCHHEM TPaBUII
0e30IacHOr0 OOpalIeHus ¢ BEIMIECTBAMU U JIAOOPATOPHBIM O00OPYIOBAaHHEM,
dbopMynupoBaTh I€b HMCCICAOBAHHWSA, NPEACTaBIATH B pasIMdyHONU (dopme
pe3yJbTaThl IKCIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUI:

coOJIFOIaTh MpaBUiIa SKOJIOTHYECKH 11eJ1eCO00pa3HOTO MOBEJAEHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEJSIX COXPAHEHUSI CBOETO 3JI0POBBS, OKPYKAIOMICH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JCWCTBUSI HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazarens [IK;

aHaJIM3UPOBATH 11€JI€CO00PA3HOCTh NMPUMEHEHUS OpPraHMYEeCKUX BEIISCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOIICHHS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IICJCHANIPABICHHBI ITOMCK
XUMHUYECKOW MH(POpMAIIUK B pa3IUYHBIX HCTOUYHMKAX (Hay4YHas W yueOHO-Hay4dHas
JUTEpaTypa, CpeACTBAa MaccoBOr mHGopManuu, UHTepHET U IpyTHe), KPUTHICCKU
aHaJIM3MPOBaTh XMMHYECKYI0 MH(OpMaInio, nepepadaTeiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBJICHHON y4eOHOM 3agadeH.
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11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUaIbHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBJIEHUM NPUPOABI, O MECTE W 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJini B 00E€CIEYCHUU YCTOMYHUBOTO
pa3BUTHA, B PEIICHUU NPOOJEM HKOJOTHUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEPHAJIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECICUCHHH PaAllMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMUpPOBaHUM MHUPOBO33pECHMS U OOIMIEW KyJIbTyphl YEJOBEKa, a TakKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHMSI K CBOEMY 30POBBIO M TPUPOJIHOU

cpene;
BIAJICHUE  CHCTEMON  XUMHUYECKUX  3HaHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHUS — XUMUYECKHH OJJIEMEHT, aToM, SJIpO aroMma,

M30TOIIBI, JJIEKTPOHHAst 000JI0UKa aToma, s-, P-, d-aTOMHBIE OpOHTAIH, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpUaM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAs, WOHHAsA, METAIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasT pEHIETKa, XUMHUYECKash peakiusi, pacTBOp, HJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JJICKTPOJIUTHYECKAS] JUCCOLMAIUSI, CTENEHb JAUCCOIMALINM,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOW 3¢ deKT
XUMHUYECKOW PEaKIIUM, CKOPOCTh XUMHUUECKOU pEeaKIui, XUMUYECKOE paBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUS AIEKTPOJUTHYECKON AUCCOLMAIM, TMEPUOIUUECKUN
3akoH /.M. MeHnaeneeBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHUS] SHEPTUM NMPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJUYECKUU S3BIK
XUMHUHM, MHPOBO33PCHUECKHE 3HAHUS, JIeKallieé B OCHOBE ITOHWMAaHUA
NPUYUHHOCTH U CHUCTEMHOCTHM  XUMHMYECKMX  SIBJICHUW;  COBPEMEHHBIC
MPEACTABJICHUSI O CTPOEHHM BENIECTBA HA ATOMHOM, HWOHHO-MOJICKYJISIPHOM H
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MAaX XHMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHUX M  KHUHETHYECKHX 3aKOHOMEPHOCTSAX  HX
NPOTEKAHUSI, O XUMHUYECKOM PABHOBECHH, PACTBOpax M JUCHEPCHBIX CHCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30MMacCHOM
WCTOJIb30BAaHUY Ba)KHEWUIIIMX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATCIBHOCTA  4YeJOBEKa, OOIMX  HAy4YHBIX  MPUHIMIIAX  XUMHYECKOTO
MPOU3BO/JICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBISABISATH XapaKTePHBIC INMPHU3HAKW TOHSATHMH,
YCTaHABJIMBATh UX B3aMMOCBSA3b, MCIIOJb30BATh COOTBETCTBYIOIIUE IMOHSTHS MPHU
ONHCAaHUM HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;
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c(hOpMUPOBAHHOCTh YMEHHS HCIIOIB30BATh XUMHUYECKYI0 CHMBOJIMKY
cocTaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHHH XHMHMUYECKUX  pEaKIui,
cucremarnueckyio HomeHkIaTypy (IUPAC) u TpuBuanibHble Ha3BaHUS OTAEIbHBIX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BaJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAWHEHUSX, BUJ XUMHUYECKOW CBsI3U (KOBaJCHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUI KPUCTALUIMYECKON pEmETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHMOCTH CBOMCTB BEIIECTB OT
BUJla XUMUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUSI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yMEHUH:  KIACCU(PUIIUPOBATh:  HEOPTraHUYECKHE
BEII[ECTBA IO UX COCTABY, XUMHYECKUE PEAKIIUU MO PA3JIMYHBIM NMPU3HAKAM (YUCITY
U COCTAaBy pEarupyroliux BeIIECTB, TEIIOBOMY 3(h(EeKTy peakiuu, W3MEHESHUIO
CTETIEHEW OKHCJICHUS DJJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTajauszaropa U
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KJIacCUPUKAIIUN
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOIUYECKOr0 3akoHa /I.
N. MenpneneeBa U IEeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpMHUPOBAHHOCTh YMEHHUH: XapaKTEpPU30BaTh dJICKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XHMHYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOTO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MengeneeBa, HUCHONb3ysd  IOHATHS
«OHEPreTUYECKHE YPOBHM», «IHEPreTUUYCCKHE MOIYyPOBHM», «S-, P-, O-aTOMHBbIC
opOuTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHUS aToMay,
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUYECKHX JJIEMEHTOB M UX
coenuHeHMM 10 mnepuogam W rpynmam I[lepuomuueckoit cucremer J[. U
MeHeneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHN: XapaKTEpPH30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHUE T'E€HETHUYECKOW CBSI3M MEXKAY HEOPraHWYECKUMH BEIIECTBAMHU C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHUS  PACKpPhIBATh CYIIHOCTH: OKHCJIHTEIHHO-
BOCCTAHOBUTENILHBIX PEAKIUM MOCPEACTBOM COCTABJIEHUS IJIEKTPOHHOrO OajaHca
ATUX peaKkUui; peaklril HOHHOr0O OOMEHa MyTEM COCTAaBJICHUS HX MOJHBIX U
COKpPAlIEHHBIX  HMOHHBIX  YPaBHEHWW;  peakuud  TUAPOIW3A;  Peakuui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TUAPOKCOKOMILIEKCOB IIMHKA U aJIFOMUHUA );
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c(OPMHUPOBAHHOCTh yMEHHS OOBACHATH 3aKOHOMEPHOCTH IPOTEKAFr
XUMHUYECKUX PEAKIHN C Y4ETOM HMX JHEPreTUUYECKUX XapaKTEPUCTUK, XapaKTep
W3MEHEHUA CKOPOCTH XHWMHWYECKOM pEaKIUu B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIICHHUSI XUMUYECKOTO PaBHOBECHUS O/ BIUSHUEM
BHEIIHUX Bo3aeicTBul (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUUECKUE PEaAKIUU,
JIeKallMEe B OCHOBE MPOMBIIIJIEHHOTO MOJYyYE€HUS CEPHOM KHCIOTHI, aMMHaKa,
oOlllMe HayyHble TPUHLUIMBI XWMHUYECKHUX MPOU3BOJICTB; II€JI€CO00Pa3HOCTD
NPUMEHEHHs] HEOPTaHMYECKHUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUSI COOTHOILICHUS] PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUW O METOJlaX HAyYHOTO
MO3HAHMS SBJICHUN TIPpUPOABl — HAONIOJACHUE, H3MEpPEHHe, MOJIeIMPOBaHUE,
AKCTIEPUMEHT (peasbHbIN U MBICJICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHSTh 3TH 3HAHUS MIPU IKCIEPUMEHTAILHOM MCCIICIOBAHUU BEILIECTB
U Ui OOBSICHEHHS XUMHYECKUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPAKTUYECKOMN AEATEIIbHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTb YMEHHUS BBISIBISTH B3aHMOCBSI3b XUMHUUYECKUX 3HAHUM C
MOHATUSIMU U TIPEJCTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI TPOBOAMTH pPACUYETHI: C HMCIHOJIB30BAHUEM
HNOHSTUN «MaccoBasi IOJIsI BEIIECTBA B PACTBOPE» U «MOJSIPHASA KOHILIEHTPALUs»;
MaccChl BEIIeCTBa WK 00bEMaA Ta3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YUYACTBYIOUIMX B PEAKIMU BEIIECTB; TEIUIOBOro 3ddexTa
peaKiuu; 3HA4Y€HHs] BOJOPOJHOTO IOKAa3aTesisl pacTBOPOB KUCIOT U IIEJIOYEH C
M3BECTHOM CTENEHBIO AMCCOLMAlMU;, Macchl (00bEMa, KONIMYECTBAa BEIIECTBA)
IPOJIyKTa pEaKkUuHu, €CIU OJHO W3 MCXOJHBIX BEUIECTB JAHO B BHJIE€ pacTBOpa C
ompeeIEHHOM MAacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WIIM JIAHO B M30BITKE
(uMeeT TpHUMECH); JOJM BBIXOJA MPOAYKTA pPEAKIUHU; OOBEMHBIX OTHOIICHUMN
rasos;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATh M TPOBOIUTH
XUMHYECKUN  JKCIepuMEHT  (IPOBENCHHE  peakiuid  HMOHHOrOo  OOMEHa,
MOATBEPKICHUE KAUYECTBEHHOI0 COCTaBa HEOPraHUYECKUX BEILECTB, ONPEACICHUE
Cpeapl pPAcTBOPOB BELIECTB C ITOMOLIBKD HWHAMKATOPOB, HW3YYEHHE BIIHASHUA
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peakluH, peuieHue
AKCHEPUMEHTAIbHBIX 3aiad 1o TtemaM «Metame» u  «Hemeramis»y) ¢
coOmIoIeHneM TpaBuil 0€30MacHOr0 OOpaIIeHHs C BEMIECTBAMHU U Jab0paTOPHBIM
obopynoBanueMm, (HopMyaupoBaTh I€Jb HCCIEAOBAHUS, TMPEACTABIATh B
paznuuHoi opMe pe3yibTaThl HKCIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATh HMX
JOCTOBEPHOCTB;
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c(hOopMUPOBAHHOCTh YMEHUMN: COOII0/IaTh TpaBUiia MOJIb30BaHUS XUMHYECKR
nocynod u jabopaTopHbIM 00OpyAOBaHUEM, OOpallleHHs C BEHIeCTBAMHU B
COOTBETCTBUM C MHCTPYKIUSIMH IO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, YKOJIOTHYECKH I€JIECO00pPa3HOTO TMOBEACHUS B OBITY U TPYIOBOH
JEATeIbHOCTU B 1IEJISIX COXPAHEHUsI CBOETO 3JI0POBBS, OKPY>Karollel MpUPOIHON
cpelabl U JIOCTMXKEHUS €€ YCTOMYMBOIO pa3BUTHs, OCO3HaBaTh OMACHOCTH
TOKCUYECKOTO JEHCTBUS HAa KUBbIE OPraHU3Mbl OMPEACIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMbici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIECTBISATh IIEJCHANIPABICHHBIA TTOUCK
XUMUYECKOU MH(OPMALIUK B PA3JIMUYHBIX UCTOYHUKAX (HayyHas U y4deOHO-Hay4dHast
auTepaTypa, CpeAcTBa MaccoBor uHbopmanuu, UHTepHET U Apyrue), KpUTUUECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(POpMAIMIO, TiepepadbaThiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON yueOHOM 3aadeil.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoabubie | Ilpakruyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl

Pa3nen 1. TeopeTrnueckne 0CHOBbI OPraHMYeCKOl XUMHUH

bu6moreka [IOK
https://m.edso0.ru/d69df650

Hpenmer opranndeckoit xumun. Teopus https://m.eds00.ru/3686e6f5
CTPOEHUSI OPraHUYECKUX CoeMHEHU A. M.
byrneposa Crcny: Camapckui
11 Mup npodeccuii: 3nakomcTBo ¢ BY3amu u 3 rOCY1apCTBEHHbIN
' CCVY3amu Camapckoii o6nacTu: coLmanbHo-
Camapckuii Tocy1apCTBEHHBIN COIMAIBHO- neaarorn4yeckni
Me1aroru4eckuii ynusepcuret; Camapckui YHUBEpCUTET;
MEJIMLIHUHCKUN YHUBEPCUTET Camapckuit
rOCyAapCTBEeHHbIM
MeANUMNHCKUI
yHuBepcuTeT - CamrMy
Hroro no pazpeny 8

Paznen 2. YrieBoaopoabl

[IpenenpHbIE YrIeBOIOPOAbI — AJIKAHBI, bu6mmoreka [IOK

LIMKIIOATIKaHBbI https://m.edsoo.ru/d69df650
2.1 Mup npodeccuii: 3HaKOMCTBO ¢ 5

npeanpustusiMu Camapckoii oo6iaacTu: AQ «Ryiibbiwesckunit HM3»

Camapckuit HeTenepepadaThIBaOIINI AKLMOHepHOe 06LecTBO



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/3686e6f5
https://samara.postupi.online/vuz/sgspu/?ysclid=m6hnughl1c324091389
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https://m.edsoo.ru/d69df650
https://knpz.rosneft.ru/about/Glance/OperationalStructure/Pererabotka/knpz/
https://www.toaz.ru/?ysclid=m6hp49inhl337668764
http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

3aBOJ; TonbAtTHasot
TOJIBATTUA3OT
99 HenpenenbHbie yriieBoAOPOAbL: aTKEHBI, 1 bubnuotexa [JOK
AIIKa U ECHBI, AJIKMHBI https://m.edsoo.ru/d69df650
2.3 ApomaTH4ecKue yrieBoJa0po bl (apeHsbl) 8 Et?;i?/?rzf;iiﬁ(u)fg& 4650
24 [TpupoiHBIE HCTOYHUKH YTIIEBOIOPOIOB U UX 4 bubnuotexa [JOK
nepepaboTka https://m.edsoo.ru/d69df650
2.5 ["aoreHnpon3BOIHBIE YTIIEBOIOPOIOB 4 Bubmrorexa LIOK
https://m.edsoo.ru/d69df650
Hroro mo paznery 35

Pa3nen 3. Kucjopoacoaep:kamme oprannyecKue coemHeHust

bu6mmoreka [IOK
31 Crptet. dexox 1 https://m.edso0.ru/d69df650
KapOoHuIbHBIE COSTUHEHUS: JTbJICTHUIBI U
3.2 keToHbl. KapOoHOBBIE KHCIIOTHI. CII0KHBIE 21 bubmorera [IOK
' - ap ' https://m.edso0.ru/d69df650
a¢upsl. Kupbl
bu6moreka [IOK
33 YIIeBOzEL o https://m.eds00.ru/d69df650
Wroro mo pazneny 41
Pa3nen 4. A3oTcoaep:kaiiue opraHHYecKue coeTnHeHN sl
bu6mmoreka [IOK
4.1 AmuHBI. AMUHOKUCIIOTHL. benku 12 httos://m.edsoo.ru/d69df650
Hroro no pasneny 12
Pazgen 5. BeicokoMoJiekyasipHbIe COeMHEHUS
5.1 BbICOKOMOJIEKYISIPHBIE COEANHEHUS 6 bubnuorexa LIOK
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102



https://m.edsoo.ru/d69df650
http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
HaunmMeHoBaHMe pa3/iesioB H TeM nudpoBbIe
Ne i/ P Konrpoabubie | Ilpakruyeckue (1ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. TeopeTnyeckue 0CHOBBI XUMHH
Crtpoenue atoma. [lepuoanueckuii 3akoH
bu6mmoreka [IOK
11 n [leproauueckas cucreMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB JI. . Menaeneera
Crpoenue BemiectBa. MHOroob6pasue bubnuoreka [IOK
1.2 11 1
BEIIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
13 XAMHICCKHE peaKiii 19 1 3 https://m.edsoo.ru/2dd5724
Hroro no pazpeny 39
Pa3nen 2. Heoprannuyeckasi XumMus
bu6moreka [IOK
21 Heweransl 31 ! 3 https://m.edsoo.ru/2dd5724
bubnuorexa [JOK
2.2 M 23 1 2
CTaIbl https://m.edsoo.ru/2dd57f24
Wroro mo pazneny 54
Paszgen 3. Xummns u :;Ku3HbL
31 Mertoapl HO3HAHUSA B XUMUHU. XUMHSA U 9 bu6mmoreka [IOK
' JKHM3Hb https://m.edsoo.ru/2dd5724
Utoro mo pazneny 9
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OBUIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME 102 4 8
INOYPOYHOE IINTAHUPOBAHUE
10 KJIIACC
KoJsnuecTBo yacos
Ne Mara DJIeKTpOHHbIe UG pOBbIE
Tema ypoka Konrpouabnbie | IIpakruyeckue
n/n Bcero U3y4eHusi = oOpa3oBaTeibHbIE PeCypChl
padoThI padoThI
[Ipeamer u 3HaueHue
OPraHN4eCcKO XUMUH,
MPEACTABICHHUE O Bubmiorexa [IOK
https://m.edsoo.ru/3686e6f5
MHOT000pa3uu OPraHuYECKUX
COCTMHECHUN .
. Crcny: Camapckmu
Mup nipodeccuii: 3HaKOMCTBO C .
1 roCylapCTBEHHbIN COLMabHO-
BY3amu u CCY3amu N
. neaarornyeckuin yHMBepeuTer;
Camapckoii obnactu: o o
N . CamapCKu1it rocy1apCTBeHHbIN
Camapckuii rocy1apcTBeHHbBII o
N MeAMLUMHCKMUI YHUBEPCUTET -
COLIMAJIbHO-TIEAArOTHUECKU I CamIMY
yHuBepcutet; CaMapcKui
MEUIIMHCKUN YHUBEPCUTET
DNEeKTPOHHOE CTPOCHUE aTOMa
nepoja (OCHOBHOE U
1}3]:)36p él({Hoe COCTOSTHHSI) 1 bubmorexa OK
YA ' https://m.edsoo.ru/Oce6fd4c
BanentHble BO3MOKHOCTH
aToma yriiepoja
XuMuyeckas CBs3b B
OPraHUYECKUX COCAMHEHUSIX 1 bubmorexa OK
P g ' https://m.edso0.ru/8d39f5c8
MexaHu3mbl 00pa3oBaHUs
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KOBAJIEHTHOM CBSI3H, CIIOCOOBI
pas3pbiBa CBS3EM

Teopust crpoeHus
OpPraHUYECKUX COCAMHEHUN A.
M. bytieposa

bu6mmoreka [IOK
https://m.edso0.ru/9e595ch8

Bunpl nzomepun: CTpykTypHasi,
MIPOCTPAHCTBEHHAS.
OnexTpoHHbIe 3()(EKTH B
MOJIEKYJIaX OPraHHYEeCKUX
COEIMHEHUN

bubmmoreka [IOK
https://m.edso0.ru/b0e61661

[IpencraBnenue o
KJaccuukanuu u
cUCTeMaTHueCcKas
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

bubmmoreka [IOK
https://m.edsoo.ru/c212dd21

Knaccudukanus peakiuii B
OpraHUYeCcKON XUMUHU.

Mup nipodeccuii: 3HaKOMCTBO C
npeanpuatusimMu Camapckoi
obnactu: Camapckuii
HedrenepepabaTbIBarOIIUI

bu6mmoreka [IOK
https://m.edsoo.ru/ba5706aa

AO «Kynbbiwesckmun HM3»

AKUMOHEpHOEe 06LWecTBo

3aBOL; Tonbartnasor
TOJIBATTUA3OT
Cucremaru3zanus ¥ 00001ICHIE bubmuorexa [JOK

3HAHUH II0 TEME

https://m.edsoo.ru/87a37cab

AJNKaHBI: TOMOJIOTHYECKHUHN PsI,
oOmias ¢popmyna, HOMEHKIATypa
U U30MEPUS, MIEKTPOHHOE U

bu6mmoreka [IOK
https://m.edsoo.ru/25a14636
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IIPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYII

10

CDI/I?:I/I‘-IGCKI/IC U XUMHWYCCKUC
CBOMNCTBA aJIKAaHOB

bu6mmoreka [IOK
https://m.edsoo0.ru/3137711c

11

Haxoxnenue ainkanos B
npupoie. CriocoObl MoTydeHus
Y IPUMEHEHNE ATKAaHOB

bubmmoreka [IOK
https://m.edsoo.ru/259b0a5b

12

[uxnoankansl: ooOmas
dhopmyna, HOMEHKIIaTypa U
n30Mepusi, 0COOCHHOCTH
CTPOCHHA U XUMHUYCCKUX
CBOMCTB, CIIOCOOBI NOJTyYEHUSI U
MIpUMEHEHHE

bu6mmoreka [IOK
https://m.edso0.ru/156730d2

13

Pemenune pacu€THbIx 3a1a4 Ha
OIpEAEIICHUE MOJIEKYISIPHOM
(hopMyIIBI OPraHMIECKOTO
BEIIECTBA 10 MACCOBBIM JOJISIM
ATOMOB 3JIEMEHTOB, BXOIAIINX B
ero cocraB. CucremMarusanus 1
000011IeHNE 3HAHUH 110 TEME

bu6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb

14

AJIKEHBI: TOMOJIOTUYECKHUH Psif,
obmras ¢popmyina,
HOMEHKJIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHHUE
MoJekys. CTpyKTypHas U 1IUC-
TpaHC-U30MEpHsl AITKEHOB

bubnuorexa [JOK
https://m.edsoo.ru/273b0ale

15

dusugeckue U XUMHYECKHE
CBOMCTBa ayIkeHOB. [IpaBuiio
MapkoBHUKOBa

bu6mmoreka [IOK
https://m.edsoo.ru/21069ccd
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Crnioco6bI moTyueHus 1

bu6mmoreka [IOK

16
IIPUMEHEHHE AJIKECHOB https://m.edso0.ru/665dc058
[Ipaktuyeckas padora Ne 1 o
17 teme "l[lonydenue sTuiaeHa u bubmorera [IOK
i ¢ https://m.edso0.ru/0941eed8
M3y4YEHUE ero CBOUCTB
Pemrenne pacuéTHpIx 3a71a4 Ha
18 ONpENEIICHUE MOJIEKYISIPHON bubnuotexa [JOK
(hopMyIBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BeIlleCTBa
AJNKagueHBbI: CONMPSHKEHHBIE,
M30JIMPOBAHHBIE,
19 KyMYJIUPOBaHHBIC bubmiorexa HOK
YMYHP ) https://m.edsoo.ru/04298c0a
OCc0OEHHOCTH AIIEKTPOHHOTO
CTPOCHUS
20 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
CONPSKEHHBIX JTUEHOB https://m.edsoo.ru/e561253d
21 CriocoObI OTy4eHUS 1 bubmuoreka [IOK
MPUMEHEHHE AJIKaJMCHOB https://m.edso0.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKUU Psif,
o611as hopmyia,
22 Ho]:/[leHK(Jb;af ya 3JICKTPOHHOE U bubmorexa OK
pa, P https://m.edsoo.ru/68b6cc4c
MMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI, pU3NYECKHe CBOMCTBA
23 XUMHUYECKUE CBOMCTBA AJIKHHOB bubmorexa OK
https://m.edsoo.ru/23493a93
KauecTBeHHbIE peakiuy Ha bu6nuoreka [IOK
24 N
TPOMHYIO CBS3b https://m.edsoo.ru/7blc48da
25 CrniocoObl nosrydeHus u bubnuoreka [LIOK
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MNPUMCHCHUC AJIKWHOB

https://m.edsoo.ru/a6f9alea

Pemenue 3amay: pacuérel no

26 YPaBHEHUIO XUMHUYECKON bubamorexa HOK
https://m.edsoo.ru/5db8e526
peakuuu

97 CucremaTu3zaius u 00001IeHe
3HaHUU MO TeMe
ApeHBbI: TOMOJIOTUYECKHAN PSIJI,
obmas gopmyina,

08 HOMEHKJIaTypa. DJIEKTPOHHOE U bubmuoreka [IOK
MPOCTPAHCTBEHHOE CTPOEHHUE https://m.edsoo.ru/a92a7094
MOJIEKYJI O€H30J1a U TOTyoJIa, X
(bu3uvecKue CBOMCTBA

29 XHUMUYECKUE CBOMCTBA aPEHOB: bubmuoreka [IOK
pEaKIUH 3aMeIICHUs https://m.edsoo.ru/a44alae4
XHUMUYECKUE CBOMCTBA aPEHOB:

30 peaKIuy MPUCOSTUHEHNUS, bubnmorexa LOK

https://m.edsoo.ru/a44alae4
OKHCJICHHE TOMOJIOTOB OeH30J1a

31 Oco0EHHOCTH XMMHUYECKUX bubnunorexa [JOK
CBOICTB cTHUpOJIa https://m.edsoo.ru/d5018a54
Pemenune pacyéTHbIX 3a/1a4 Ha

32 OIIpeIeJICHUE MOJIEKYIISIPHOU bubmuorexa [JOK
(hopMyIbl OPraHUYECcKOTO https://m.edsoo.ru/53461a2c
BEII[ECTBA

33 CriocoObI MOTy4YeHUs U bubmmoreka [IOK
IIPUMEHEHHE apEHOB https://m.edsoo.ru/6f717d09
I'eneTnueckas cBs3b MEXIY

34 pa3IMYHBIMU KJIacCaMu

YIIIEBOZOPOIOB
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35

Pacuérel 110 ypaBHEHUAM
XUMUYECKUX PEAKLUH.
CucremaTtu3zanus 1 000011eHNEe
3HaHUH 110 TEME

36

[Ipuponnsiii ra3. [TonyrHsle
He(TAHBIE ra3bl

37

KameHnHbIi1 yrons v mpoayKThl
ero nepepadboTKu

bubmmoreka [IOK
https://m.edso0.ru/69b3398b

38

Hedtp 1 ciocoOs1 eé
nepepaboTku. [Ipumenenmne
MPOJAYKTOB TIepepadoTku HehTH

bu6moreka [IOK
https://m.edso0.ru/21f9de78

39

FeHeTI/I‘-IeCKaH CBA3b Me>1<)1y
Pa3IUYHBIMU KJIacCaMU
YTJICBOJIOPOJIOB

40

l"anorenonpounsBoaHbIE
YTJIEBOJIOPOJIOB: AJIEKTPOHHOE
CTPOCHHE; PEAKIIUU 3aMeICHUS
rajoreHa

bubmmoreka [IOK
https://m.edsoo.ru/82b4d759

41

JecTBue menoyei Ha
TaJIOTCHITPOU3BO/IHEIE.
Bsaumoneiicteue
JIUTAJIOr€HAJIKaHOB C MAarHUEM U
LIMHKOM

42

Cucremaru3zanus 1 o0o0IeHne
3HAHUH 110 pa3geiy
"Yrnesonopos!”

bu6mmoreka [IOK
https://m.edso0.ru/20e89f22

43

KonTtponsHas paboTa 1o teme
"Yrnesonopos!”

bu6mmoreka [IOK
https://m.edso0.ru/95c9e298
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[IpenenpHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTHYECKUH PSIJI,
obmias popmysa, CTpOCHUE

bu6mmoreka [IOK

44 MOJIEKYJI, U30MEPHS,
Y P https://m.edsoo.ru/df04c5cd
HOMCHKJIATYpA,
Kjaccuukanus, pusndeckue
CBOMCTBA
XuMHUYECKHEe CBOMCTBA
45 MPeIeTbHBIX OTHOATOMHBIX bubmmorexa OK
pel 8 https://m.edsoo.ru/26ee34fe
CIIHPTOB
CriocoObl mostyueHus u
46 MIPUMEHEHHE 0 THOATOMHBIX bubmmorexa HOK
P 8 https://m.eds00.1u/484100000000000
CITUPTOB
[IpocTeie aupsr:

47 HOMEHKJIaTypa U U30Mepus, bubmuoreka [IOK
0COOEHHOCTH (PU3NYECKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKHUX CBOHCTB
MHOroaTroMHbIE CITUPTHI:

48 STUJICHTJIMKOJIb U TIIUIEPUH, UX bubmuoreka [IOK
(bM3UYECKUEe U XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoOsl mostyueHus u

49 MIPUMEHEHHE MHOTOATOMHBIX bubmorexa OK

P https://m.edsoo.ru/d12e567d
CIHPTOB
@DeHo: CTPOEHHE MOJIEKYJIBI,
50 ¢u3nyeckre CBOWCTBA bubmmorexa [IOK
' https://m.edso0.ru/2ce726f8
ToxcuaHoCTh (heHoMa
b K
51 XUMUYECKUE CBOKCTBA (eHOIa nommorexa O

https://m.edsoo.ru/037ca5f9
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Crnioco6bI moTyueHus 1

bu6mmoreka [IOK

52 npuMeHeHne peHoaa https://m.edsoo.ru/c77ddf4c
[Ipaktuyeckas padora Ne 2.

53 Pemrenne sxcniepuMeHTanbHBIX bubnuoreka [IOK
3amay o teme "CrupTel U https://m.edsoo.ru/fd0ced09
¢denomns"

54 Cucremaru3zanus 1 060011eHIE bubnuotexa [JOK
3HaHUU IO TEME https://m.edsoo.ru/1810ch9b
ANBJIETHIBI U KETOHBI:

JJIEKTPOHHOE CTPOEHHE

55 KapOOHUIILHOM TPYIIIbL; bubmmoreka [IOK
TOMOJIOTUYECKHE PSIIbI, 001I1ast https://m.edsoo.ru/b139beaa
dhopmyna, nzomMepus u
HOMEHKJIaTypa
ANbJIEruibl U KETOHBI:

56 (hu3uYecKue CBOMCTBA; pEaKIIUU bubmorexa HOK

https://m.edsoo.ru/c887425¢c
MIPUCOETUHEHHS
Peakuuu oxucnenus u
57 KaueCTBEHHbIE peaKuu Bubmrorexa LIOK
https://m.edsoo.ru/a393baad
QJIbJIETUJIOB U KETOHOB

58 Crnioco0bl nosryyeHus bubnuorexa [IOK
abIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE IIPE/IEIIbHbBIE

59 KapOOHOBBIE KUCIIOTHI, bu6mmoreka [IOK
O0COOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT

60 W3oMepus n HOMEHKIIaTypa bubnuoreka [LIOK

Kap6OHOBLIX KUCJIOT, UX

https://m.edso0.ru/700cc87b
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¢u3nveckrue CBONCTBA

XHUMHYECKHUE CBOIICTBA

61 MpeACIIbHBIX OJJHOOCHOBHBIX bubamorexa HOK
pel o https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OcobeHHOCTH CBOWICTB
62 MYPaBbUHOM KHUCJIOTBI. bubmuoreka [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
OcoOeHHOCTH CBOMCTB:
HETIpeCIbHBIX 1
apoMaTH4ecKnX KapOOHOBBIX,
63 MKapOOHOBBIX bubmorexa HOK
sukap ’ https://m.edso0.ru/83a08773
TUAPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenu BHICIIMX
KapOOHOBBIX KHCIIOT
64 [TonsiTHEe O MPOU3BOTHBIX bubmuoreka [IOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CriocoOsl mostydeHus u
65 MIPUMEHEHHE KapOOHOBBIX bubmmorexa [IOK
P P https://m.edsoo.ru/7c065c9d
KHUCIIOT
CrnosxHble 3(upbl:
TOMOJIOTHYECKHH psijl, 001Ias bubmmoreka [IOK
66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dOu3nyecKrue 1 XUMUYSCKUE bu6mmoreka [IOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
68 Pemenue pacuérnsix 3a1a4: 1o

YPaBHEHUIO XMMHUYECKOMN
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peaKIuy, Ha OIIpeIeICHUE
MOJIEKYJISIpHOM (POpMYIIBI
OPraHUYECKOTO BEIECTBA

[Ipaktuyeckas padora Ne 3.
Pemenne OKCIICPUMCHTAJIbHBIX

bu6mmoreka [IOK

69 3aaay o teme "KapOoHoBbie https://m.edsoo.ru/486671fb
KUCIOTHI. CloXKHbIE YPUphI"
XKupsl: ctpoenue, puznueckue

70 Y XUMHUYECKHE CBOMCTBA bubmorexa HOK

https://m.edsoo.ru/al9c5b98

(runmponus)
Oco0eHHOCTH CBONCTB KUPOB,

71 COZEpKAIIUX OCTATKU bubnuotexa [JOK
HENPEeNeIbHBIX KUPHBIX KUCIOT. https://m.edsoo.ru/b0331922
Kups! B ipuposie
MBp11a Kak COJIM BBICHIMX
KapOOHOBBIX KHCIIOT, UX

712 moroliee neiicteue. [lousarue o bubmmorexa [IOK

https://m.edso0.ru/3c566565

CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)
I'enetnueckas cBS3b

73 YIJI€BOJOPOJIOB U bubnuorexa [IOK
KHUCJIOPOJICOIEPKAILIUX https://m.edso00.ru/56790c96
OpPraHUYECKUX BEIECTB

7 Pacuétel 1o ypaBHEHHAM
XUMUYECKUX PEAKIUN

75 Cucremaru3zanus ¥ 00001ICHIE bubmuorexa [JOK
3HAHUMU 110 TEME https://m.edsoo.ru/f8eaf2eb

76 OO11ast xapakTepuCTHKa Bubmorexa LIOK

https://m.edsoo.ru/7a9693al
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YTJIEBOJOB U KIIacCU(DUKAIUS
yIieBOJI0B (MOHO-, IU- U

TIOJIMCAXaPHU/IBI)
MoHocaxapusl: GU3NIECKue
7 CBOMCTBA U HAXOXJCHUE B bubmmorexa HOK
A https://m.edsoo.ru/babdda2d
MIPUPOJIE
[IpuMeHeHue riroKo3sl, e€
78 3HAUCHUE B KU3HEICATCIILHOCTH Bubmroreka LIOK
A https://m.edsoo.ru/5e61122d
opranmsma
Hucaxapupl: caxaposa,

79 MajbTO3a U JIAKTO34. bu6mmoreka [IOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE M Caxapui0B
[Tonucaxapuapl: cTpoeHHE

80 MaKpOMOJIEKYJI, pu3nueckue u bubmuoreka [IOK
XUMHYECKHE CBOIICTBA, https://m.edso0.ru/72a04508
MIpUMEHEHHE

81 [TonsaTHEe 00 HCKYCCTBEHHBIX bubmuoreka [IOK
BOJIOKHaX https://m.edso0.ru/6216e766
Pemenue pacueTHbIX 337724 HA

82 oTpeJeNieHue JI0JIU BBIXOJa bubmmoreka [IOK
MPOAYKTA PEaKUUH OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3ZMOYKHOTO

83 Cucremaru3zanus ¥ 00001ICHIE bubmuorexa [JOK
3HaHUM 10 pa3aeiy https://m.edsoo.ru/08d4364c
KonTtponsHas paboTa 1o reme
" bubmmoreka [IOK

84 Kucnopoaconepxarue

OpraHUYecKUe coeMHEeHus"

https://m.edso0.ru/42c6678e
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AMuHBIL: K1accuduKanms,
CTPOCHHUE MOJIEKYII, 001I1ast

85 dbopmyna, nzomepus bubmmorexa LHOK
pMy-1a, pHd, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3ndecKue
CBOMCTBa
86 XuMHUYECKHe CBOMCTBA bubmmoreka [IOK
anudaTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUIIVH: CTPOCHHUE aHWJINHA,
87 0COOEHHOCTH XMMHUYECKUX bubmorexa HOK
N https://m.edsoo.ru/39cd21f1
CBOWMCTB aHHJIMHA
CriocoOsl mostyueHus u
88 MpUMEHEHHE an(paTHIecKux buommorexa [TOK
p https://m.edsoo.ru/eal38763
aMHUHOB
AMMHOKHUCIIOTHI: HOMEHKJIaTypa
89 1 n3oMepus, pusndeckue bubmuoreka [IOK
cBoicTBa. OTIOENbLHBIC https://m.edsoo.ru/d1773e80
MPEACTABUTEIH O-aMUHOKHUCIIOT
XUMHYECKHE CBOMCTBA
AMHHOKHUCIIOT, UX
bub6mmoreka [IOK
90 OMOJIOTHYECKOE 3HAYCHUE
https://m.edsoo.ru/77df705a
aMHHOKHCIIOT. CHHTE3 U
TUAPOJIU3 TSN THIOB
o1 benku xak npupoaHsie bubmmoreka [IOK
MOJIUMEPBIL; CTPYKTYPBI OEIIKOB https://m.edsoo.ru/429e9899
bu6mmoreka [IOK
92 XHUMHUYECKHE CBOMCTBA OEIIKOB
https://m.edsoo.ru/6237306d
AzoTconepxariuie
p bu6mmoreka [IOK
93 reTePOLMKINYECKUE

COCAMHCHUS. HYKHGI/IHOBLIC

https://m.edsoo.ru/521d1431
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KUCIIOTBI: COCTaB, CTPOCHHE U
Ouosornyeckas poib

[Ipaktuyeckas padora Ne 4.
Pemenne sxciepuMeHTaIbHBIX

9 3a/1a4 110 TeME bubmorera [IOK
. https://m.edsoo.ru/8e3c02d1
A3oTconepxalime
OpraHUYeCKUe COeTMHEHU"
[IpakTuueckas pabora Ne 5.
95 Pemrenne skcnepuMeHTAIBHBIX bubmuoreka [IOK
3a7a4 no teme "Pacno3HaBaHue https://m.edsoo.ru/bde3fdf6
OPraHN4eCKUX COECTUHEHUN"
KountponsHas paboTa o reme
96 "AzoTcoaepkaniie bubnmorexa LOK
" https://m.edsoo.ru/ce561bc7
OPraHM4YeCKUe COCTUHEHUS
OCHOBHBIE TOHATHUSI XUMHH
BBICOKOMOJIEKYJISIPHBIX
97 COEIMHEHUN U METOIBI UX bubmmorexa [IOK
https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JIMMepHU3alus u
MOJIMKOH/ICHCAIUSA
98 IInacTmaccel. YTunuzanus u bubmuorexa [JOK
nepepaboTKa MiacTuka https://m.edsoo.ru/82242e0f
DJ1acTOMEPHI: HAaTYpAJIbHBIN
99 CI/IHTeTI/ItIepcKI/Ie K;;If)llyKH. bubmmorexa [IOK
https://m.edsoo.ru/246103ec
Pe3una
BosnokHa: HaTypasibHbIE,
100 HCKYCCTBEHHBIE, bu6mmoreka [IOK

CHUHTCTUYCCKUC. HOJ'II/IMepLI
CIICIHUAJIbHOI'O Ha3HAYCHUA

https://m.edso0.ru/5963a601
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[Ipaktuyeckas padora Ne 6.
101 Pemrenne skcriepuMeHTaIbHBIX
3aja4 no reme "Pacno3HaBanue

1acTMacc 1 BOJIOKOH"

bu6mmoreka [IOK
https://m.edsoo.ru/3aebd77a

O0001IeHUE U CUCTEMATU3ALUS
M3Yy4EHHOTO MaTepHaa 1mo TeMe

"BBICOKOMOJIEKYIIIPHEIE
Y.

coemuenus"

bubmmoreka [IOK
https://m.edsoo.ru/6a22b1e8

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

102
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kourpoububie | IlpakTuyeckue op
n/n Bcero u3ydeHus | oOpa3oBaTeibHbIE
padoTbI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SIJIED. 1 bubnuotexa [JOK
Xumuyeckui anement. M30torsl https://m.edsoo.ru/59c112ee
9 CrpoeHue 3MeKTPOHHBIX 000JI049€K 1 bubnuoreka [IOK
aTOMOB, KBAaHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaecknx 1 bu6mmoreka [IOK
351eMeHTOB (S-, p-, d-, f-amemenTHI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB 11O 1 bubnuoreka [IOK
ATOMHBIM OPOHUTAIIAM https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOHPUTypaI[Ti aTOMOB
5 3J'IeMeII;TOB B 00H01(3b}10131]p u 1 bubmmorexa [HOK
5 https://m.edso0.ru/8149e846
BO30YKIEHHOM COCTOSIHUU
6 DNeKTpOHHBIE KOH(DUTypalluu HOHOB. 1 bubmuoreka [IOK
DIEeKTPOOTPULIATENBHOCTh https://m.edsoo.ru/a0764b24
[Teproauueckuii 3aKOH U
[leproauueckasi cuCTeMa XUMHUYECKUX
7 anemeHTOB [[. 1. MeHneneesa, CBs3b € 1 bubmorexa OK
N vﬂ ’ https://m.edsoo.ru/16957c01
COBPEMEHHOU Teopueit CTPOCHHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
3 XUMHYECKUX DIIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [IOK

VMU IIPOCTBIX U CJIOXHBIX BEIIECTB 110
rpymmnam 1 nepuojiam

https://m.edsoo.ru/f8468927
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CucreMarusanus 1 00001LIeHYE 3HAHU N

bu6mmoreka [IOK

o 110 TEME https://m.edsoo.ru/8fad2942
Bunnl xumndeckoi cBs13u. MexaHu3MEbl

10 00pa30BaHUs KOBAJICHTHOU CBSI3H. bubnuotexa [JOK
Boaoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMoeKyIsIpHbIe B3aUMOICHCTBHS
BaneHTHOCTb 1 BaJI€HTHBIE

1 BO3MOKHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
T€OMETPUUECKUM CTPOCHUEM

12 [IpencraBneHuss 0 KOMILUIEKCHBIX bubnuoreka [IOK
COEJIMHEHMSIX: COCTAaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BeniecTBa MOJIEKYJISIPHOTO U

13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubnuoreka [IOK
KpHUCTAJUIMYECKUX PEUIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILECTB
[TondATHE O AMCTIEPCHBIX CHCTEMAX.

14 [IpencraBneHue o KOJJTOMIHBIX Brbmaoreka [JOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctruHHbBIE pacTBOPBI: HACBILLEHHBIE U

15 HEHACBHIIIEHHbIE, PACTBOPUMOCTb. bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatsl

16 CriocoObI BeIpaKeHUS KOHLIEHTPAIMU bubnuoreka [IOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemrenue 3aau ¢ ucnoyib30BaHUEM

17 MOHATHH "MaccoBas A0S bu6mmoreka [IOK

pacTBOpPEHHOTO BellecTBa", "MoJispHas
KOHLIEHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccugukamnus u HoMeHKIaTypa bubnuoreka [IOK
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3zanus u 0000IICHIE 3HAHUI bubnuotexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTtponsHas pabota o Temam
"Crpoenue aroma. [lepuoanueckuit

20 3aKkoH U Ilepuonnyeckas cucrema bubnuoreka [IOK
XUMHUYECKUX AnemMeHToB Jl. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CTpoeHue BeniecTna.
Mnuoroo0Opasue Bemiect"
Knaccugukarms XaMU4ecKux peakiuit
B HEOPTaHMYECKOW U OPraHWYECKON

1 XUMHH. 3aKOH COXPAHEHUS MacChl bubnuoreka [IOK
BEIIECTB; 3aKOH COXPAaHEHUS U https://m.edso0.ru/6335cdd2
MpEeBPALEHUS SHEPTUN TIPU
XUMHUYECKUX PEaKIUsIX
TennoBsie 3P PEKTH XUMUISCKUX

22 peakuuii. TepMoXuMUIecKue bubmmorexa OK

https://m.edsoo.ru/d1db86da

ypaBHEHHUS
Borurcnenus o ypaBHeHUSIM

23 XUMHUYECKUX PEAKIUi 1 Eubmorexa HOK

https://m.edsoo.ru/87b13954

TEPMOXHUMHUYECKUM ypaBHEHUSIM
CKopoCTh XMUMHYECKOU peakiuu, eé

24 3aBHCUMOCTB OT Pa3IMYHbIX (PAKTOPOB.
Karanu3 u xatanuzatopsl

25 I'oMoreHHbIe U reTeporeHHbIe PeaKkuu

26 [Ipaktuyeckas padora Ne 1 o reme bubnuorexa [LIOK

"BnusiHue pa3nuyHbIX (GaKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XUMUYECKOMN peakiuun"

OO6patuMbie 1 HEOOPATUMBIE PEAKIIHH.

bu6moreka [IOK

27
XHWMHUYECKOE paBHOBECUE https://m.edsoo.ru/30952f9b
[Ipaktudeckas padora Ne 2 mo reme
28 "BnusiHre pa3TUYHbIX (PaKTOPOB HA bubmmorexa HOK
P P " https://m.edsoo.ru/3bf34e17
TIOJIOKCHUE XUMHUYECKOTO PaBHOBECHS
DNEKTPOTUTHICCKAS TUCCOITHAIIHS.
29 CuiibHBIE U CIIA0BIE DIIEKTPOIUTEI bubnmorexa LHOK
P ’ https://m.edsoo.ru/5f766bdf
Crenesp QUCCOLUALINA
HNonnoe nmponsseaeHme Boasl. Cpema
30 BOJIHBIX ECTBO 0B. Bo oﬂo HLII)fI21 bubmmorexa LOK
g p POB. B0N0pOsL https://m.edsoo.ru/3966ca89
nmoka3zatens (PH) pactopa
IM'maponus coneit. Peakiuuy,
31 MIPOTEKAIOIIME B PACTBOPAX bubmorexa [JOK
p B p p https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
[IpakTruueckast pabota Ne 3 o Teme
32 "XUMHUYECKHUE PEAKIIUNU B PACTBOPAX Brbmaoreka [JOK
P P P https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHUCIINTENBHO-BOCCTAHOBUTEIBHEIE
33 eakun. Baxxueiime OKUCIUTEIN U bubmnorexa [JOK
PCAKIUH. https://m.edsoo.ru/56226060
BOCCTaHOBUTEIN
34 MeTo1 3JIEKTPOHHOTO (3JIEKTOHHO- bubnuoreka [IOK
HOHHOTO) OajlaHca https://m.edsoo.ru/fb691387
35 DIEeKTPOIN3 pacCTBOPOB U PACILIABOB bubmmoreka [IOK
BEIIIECTB https://m.edsoo.ru/93fb97d2
36 Pemenue 3amay pa3nuUHBIX THIIOB bubmorexa LOK
Aatp https://m.edso0.ru/5a859d16
37 Pemrenue 3a1au pa3auyHbIX TUIIOB bu6mmoreka [IOK
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https://m.edsoo.ru/5afa26 oo

38 CucremaTu3zanus u 0000IICHIE 3HAHUI bubnuotexa [JOK
1o TeMme "XumMuueckue peakuun” https://m.edsoo.ru/c161eb85

39 KonTtponpsHas paboTa 1o teme bubmmorexa [LIOK
"Xumunueckue peakuuu" https://m.edsoo.ru/a8a0a930
[TosoxkeHrne HEMETAIIIIOB B
[Tepromuieckoii cucTeMe XUMHISCKUX

40 anemenToB JI. 1. MenaeneeBa u bubmorera [IOK

o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHUS UX aTOMOB.
®u3nYECKrEe CBOMCTBA HEMETAIIIOB
AJTOTpOTINS HEMETAJUIOB (HA TIpUMeEpe
41 KHCJIOpoJia, cephl, hocdopa u brbmmorexa [TOK
poZa, cepel, p https://m.edsoo.ru/ef92c91c
yTIepoia)

42 Bonopon: nonyuenue, pusnueckue u bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA. ['MapUIbI https://m.edso0.ru/0aa8f613
l"anmorensl: HaX0XAEHNUE B IPUPO/IE,

43 crocoObl MoJTyueHus1, pu3nyeckue u bubmmorexa HOK

ya o https://m.edsoo.ru/4e223795
XMMHYECKHE CBOICTBA
lNanorenoBopopoasl. Baxueiive
44 KHCJIOPOJICOACPIKAIITUE COSAMHEHUS bubmmorexa LIOK
POACOACP At a https://m.edsoo.ru/6b3255e6
rajloreHOB
JlabopaTopHbIe U TPOMBIIIIICHHBIE

45 CHOCOOBI OJTYYECHHSI TaJJOTEHOB. bubnuoreka [IOK
IIpuMeHeHue rajgoreHoB U ux https://m.edsoo.ru/6971aca4
COCMHEHU I
IIpaktuyeckas padota Ne 4. Permenue

bu6mmoreka [IOK
46 AKCMIEPUMEHTAIBHBIX 33124 10 TEME

"T"anoreHnr"

https://m.edsoo.ru/8b26fecd
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Kucnopoa: naboparopHsie u

47 MIPOMBIIIICHHBIE CIIOCOOBI MOTy4YeHUs, bubmuorexa [LIOK
(du3HUYecKre U XUMUICCKIE CBOWCTBA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHneHnue kucnopoaa u 030Ha

bu6moreka [IOK
48 Okc €pOKC
KCHIBT I TICPORCHIRT https://m.edso0.ru/5¢8816a0
49 Pemenue 3a1a4 pa3IMYHBIX THIIOB bubmorexa HOK
p https://m.edso0.ru/2b6d8b4b
Cepa: HaXx0KIEHUE B IPUPOIE,
50 CH(I))CO6BI TOJTyYCHUS (1)1:/1311)4qecxne u bubmorexa HOK
. . https://m.edsoo.ru/46afael6
XHMHYECKHE CBOCTBA
bu6moreka [IOK
51 CepoBojopon, ¢
POBOZIOPOZL, CYIbpuyp1 https://m.edso0.ru/7c¢875999
Kucnopoacoaepskaiiue coeIuHEeHUS
52 cepul 8C066HHI())CTI/I CBOMCTB CEpHOMU bubmmorera [IOK
PPl p https://m.edsoo.ru/8cfa2548
KHMCIIOTBI
[Ipaktrueckas padota Ne 5. Pemenne

53 JKCIIEpUMEHTAIBHBIX 327124 110 TEME bubmmotexa [IOK

" P . ,Z,[ https://m.edsoo.ru/Oafb05e4
Cepa u e€ coequHEeHUS
A30T: HaXOXKJICHUE B IIPUPO/IC,

54 crocoObl MOTy4eHUsl, PU3NUECKUE U bubnuoreka [IOK
XHUMHYECKHE CBOMCTBA. AMMMUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoacoaepxaniue coequHEeHUS

55 azoTa %CO6CHP]IDOCTI/I CBOICTB a30THOM bubmotera [IOK

' https://m.edsoo.ru/e2965afe
KHCJIOTHI
56 [IpumeHeHne a30Ta ¥ €ro COeqMHEHU. bubnuorexa [LIOK

A30THBIE y10OpeHus

https://m.edsoo.ru/129f5059
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dochop: HAXOKAECHUE B IPUPOJIE,
crocoObl MOTy4YeHUs], PU3NIECKUE U

bu6mmoreka [IOK

57
XHUMHYECKHE cBoiicTBa. Dochumb n https://m.edsoo.ru/9a6b43ec
¢bochun
Oxcunsl docdopa,

58 docdo cfne(bmzmne kucnotel. Conm bubmorera [IOK

peosiep ' https:/m.edsoo.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Ipumenenue pocopa u ero bubnuoreka [IOK
coequaeHuit. ®ochopHbie yroOopeHus https://m.edsoo.ru/a218070a
[Mpaktudeckas padota Ne 6. Penrenne

bu6mmoreka [IOK
60 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
https://m.edsoo.ru/8175ac3f
"A30T u pocdop 1 ux coeuHEeHU"
VYrnepo: HaxoXIeHHUEe B TPUPO/IE,

61 AJUTOTPOITHBIE MOTU(PUKALINH; bubnuoreka [IOK
(bu3UYecCKre U XUMUYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIpUMEHEHHE
Oxcun yraepoaa(ll), okcu

62 e I([)y:l(l\f/’) \ (on)LHa;I Kicnom ueé bubmorexa OK
yHIepon T https://m.edsoo.ru/dba58adf
coJH

63 Pemrenne 3a1au pa3anvyHBIX THIIOB bubmorexa OK

AP https://m.edso0.ru/6029b609
Kpemuuii: Haxox1eHUe B IPUPOJIE,
64 CI'II)OCO6LI TOJT CHI[I/I}I Q)Hsntll)einﬂe u bubmorexa HOK
yi L https://m.edsoo.ru/143558ab
XMUMHYECKHE CBOMCTBA
65 Oxcup kpemuus(IV), kpemuueBas bubmmoreka [IOK
KHCIO0Ta, CUJIMKATHI https://m.edso0.ru/3170e7b1
bu6mmoreka [IOK
[IpumeHeHre KpeMHUS U €T0
66 https://m.edsoo.ru/393cdac0

coenuHeHuil. CTEKI0, €ro Moay4eHue,

https://m.edsoo.ru/5823cefb
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BHUJBI CTCKIIA

67 Pemrenne 3ama4 pa3InyHbBIX THIIOB bubmmorexa [JOK
atp https://m.edso0.ru/b624f801
68 CucremaTu3zanus u 0000IICHIE 3HAHUI bubnuotexa [JOK
no teme "Hemeraminr" https://m.edso00.ru/6e864db5
69 KontponsHas paboTa o reme bubnuoreka [IOK
"Hemeramisr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yapTaToB KOHTPOJIbHOMN bubnuoreka [IOK
paboThI, KOPPEKITUS OMIHOOK https://m.edsoo.ru/2b7e9510
ITonosxeHne MeTaJliIoB B
[Teprouveckoii cucTeMe XUMHYECKAX
71 ai1eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmiorexa HOK
) p https://m.eds00.ru/9839c16¢
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
OO6mume ¢puznueckre CBOWCTBA
72 MmetauioB. [IpuMeHenne MeTaios B bubmorexa [OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmuaBel MeTaiuioB. Koppo3sus bubmuoreka [IOK
METaJIJIOB https://m.edso0.ru/42b872e3
74 Pemrenne 3aa4 pa3InyHbIX TUIIOB bubmorexa [JOK
AaTP https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUYECKUH Pl HAIPSHKEHUM
75 MetauioB. O0mue crrocoObl MOMyUEHUS bubmorexa [JOK
- o ya https://m.edsoo.ru/94eb377a
METAJUIOB
OOm1as xapakrepucTuka MetayuioB | A-
76 rpynns! [leproanueckoit cucreMsl bu6nuoreka [LIOK

XUMHUUYECKUX IeMeHTOB. HaTpuit u
Kanuii: monydenue, pusndeckue u

https://m.edsoo.ru/el2c26b3
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XUMHNUYCCKHEC CBOﬁCTBa, MIPUMCHCHUC
MPOCTBIX BCUICCTB U UX COGI[I/IHGHI/Iﬁ

O6mas xapakrepuctrka metayioB | A-
rpynnsl [leproanyeckoi cucteMbl
XUMHUYECKUX JIEMEHTOB. Maruuii u

bu6moreka [IOK

" KaJIbLIUI: TTOJTydeHue, pru3ndeckue u https://m.edsoo.ru/7c3e49c0
XHUMHYECKHAE CBOUCTBA, TPUMCHEHHE
MIPOCTBIX BEIIECTB U UX COCIMHECHUI

78 JKEcTKOoCTh BOJIBI M CITOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9

79 AIOMUHWI: TIOTy4YeHue, Pu3ndeckue u bubnuorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmMdoTepHbIe CBOKCTBa OKCHIA U

80 TUJPOKCHU/IA ATTFOMUHHS, bubnuoreka [IOK
TUJPOKCOKOMIUIEKCHI aTFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIpUMEHEHHE

81 Pemenue 3a1au pa3auvyHBIX THIIOB
[IpakTuueckas padota Ne 7. Pemenue

82 AKCTIIEPUMEHTAIBHBIX 33/1a4 110 TeMe bubmmorexa [IOK
" " https://m.edsoo.ru/27a4af43

MerTasibl TJIaBHBIX MOATPYIIIT

OO1as xapakTepucTHKa METaIIIOB

83 no6ounsIx noarpynn (b-rpymm) bubnuoreka [IOK
[Teproanueckoit CUCTEMBbI XMMUYECKUX https://m.eds00.ru/610d7431
JJIEMEHTOB
Ou3nyecKue U XUMHUUECKHUEe CBOWCTBA

84 XpOMa U €ro COeAMHEHUH, UX bubmorexa [JOK

https://m.edsoo.ru/9911bef3

MIPUMEHEHHE

85 Bakneiimue coelnHEeHUs MapraHua. bubnuorexa [LIOK
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[Tepmanranar kanus, €ero
OKHUCJINTEIbHBIC CBOMCTBA

duznueckre U XUMHYECKUE CBOMCTBA

bu6mmoreka [IOK

86 JKelesa U ero coequueHuii. [lonydenue
a yi https://m.edsoo.ru/1b7f8741
Y PUMEHEHHUE CIJIAaBOB XKeje3a
dusnyeckue 1 XUMHYECKHE CBOMCTBA
87 MEIN U €€ COeNUHEHNH, UX bubnmorexa LHOK
i https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusnyeckue 1 XUMHYECKHE CBOMCTBA
88 IIMHKA U €T0 COeTUHEHNM, NX bu6mmoreka [IOK
IIpUMEHEHHE. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
[Ipaktuueckas padota Ne 8. Pemenne
bu6mmoreka [IOK
89 IKCIIEPUMEHTAJIbHBIX 33]1a4 110 TeME
" " https://m.edsoo.ru/a6e352ea
Metaibl TOOOYHBIX TTOATPYIIT
90 Pemrenne 3aa4 pa3InyHbIX THUIIOB bubmorexa [OK
Aatp https://m.edsoo.ru/a8b83d83
O00011IeHNE U CUCTEMATH3ALUSI
91 M3YYEHHOTO MaTepHaa o TeMe bubmorexa [JOK
" Vi " P https://m.edsoo.ru/e91fe975
Metannbl
92 KonTtponpHas paboTta no reme bubnuoreka [IOK
"MeTtamis!" https://m.edsoo.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOIbHOM bubnuoreka [IOK
93
paboThI, KOPPEKIUS OMIHNOOK https://m.edsoo.ru/9ebff2fd
Posb xuMuu B o0ecrieueHnu
94 YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA. bu6mmoreka [IOK

Ilonstue o HAayYYHBIX MCTOJAaX
HUCCICIOBaHM BCIICCTB

https://m.edsoo.ru/080felf0
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HayuHble mpUHIIUTIBI OpraHu3aluu
XUMHYECKOTO MPOU3BOJICTBA. bubnuorexa HOK
95 1
[IpombliIeHHBIE CTIOCOOBI MOTYYECHUS https://m.edsoo.ru/2e45a44f
BA)KHEHIIINX BEIECTB
XUMHUYECKOE 3arpsI3HEHNE
96 OKpYXKaIOIIEH Cpe/Ibl U €ro 1 bubmorexa HOK
Py P https://m.edsoo.ru/9f11bf51
MTOCICACTBUS
97 XUMUSA U 30pOBbE YETIOBEKA. 1 bubnuoreka [IOK
JlekapcTBEHHBIE CpeICTBA https://m.edsoo.ru/a6552721
08 Xumwust mamiy. Pojab XuMuu B 1 bu6mmoreka [IOK
obecreueHnH MUIIeBO# 0€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromepHsie 1 bubnuorexa [JOK
cpeacTBa. beiToBas XxuMus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENIbCTBE. BaxkHeilue
100 CTPOUTEIIbHBIE H KOHCT HOHHBIE 1 bubmmorexa [TOK
P pyKH https://m.edsoo.ru/61e69003
MaTrepHalTbl
XuMHS B CEIIbCKOM XO3SHCTBE.
101 OprannyecKne U MHHEPAIbHbIC 1 bubmorera [IOK
P P https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3zanus 1 00001IeHHe 3HAaHU T 1 bubmuorexa [JOK
10 TeMe https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYHEHUKA

* Xumus; yrinyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u np.; nox penakuueit Jiyauna B.B. O6miecTBo ¢ orpaHudeHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AkitnonepHoe o01iecTBo «31aTenbeTBO
«IIpocsemnieHne»

* Xumus; yriyonenHoe oodyuenue, 11 xinace/ Epemun B.B., Ky3smenko H.E.,
HposnoB A.A., u 1ip.; nox peaakuueit Jlyanna B.B. OGmiecTBo ¢ orpaHndeHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o01iecTBo «3maTenbeTBo

«HpOCB@IIIGHPIG»

METOANYECKUE MATEPUAJIBI 1JISd YUUTEJIA

Beequte 1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus MeTtoauueckoe mocooue —
0a30BbIil ypoBeHBY» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensu, N.I'.OctpoymoB, «O011as XuMus B TECTaX, 3a1a4ax,
ynpaxuenusx. 11 kmace» — M.: JIpoda, 2023 rog.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc:
KoHTponbHbIie 1 TpoBepodYHbIe pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoa, A.I'.BBeaenckas «Xumus 11 knacc:
Hacronpnas kaura quis yaurens». Hacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuemnsn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

Hacronpnas kuura nis yaurens». Yacts 2 — M.: Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3agauu o XuMuu u
criocoObl ux pemenus» - M.: «Jlpoday, 2021rox.

7. B.I'. lenucoBa «Xumus 11 kitacc moypoydHble IUIaHbI IO YUEOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonarorpaa» Yuutens 2018ro.

8. M.A.Psa6oga, Y.}HO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 ximacey, - M.
Oxk3ameHn, 2019r.

9. 9. O.C.I'abpuensn, N.I'.octpoymoB «XUMHUUECKUI IKCTIEPUMEHT B T1IKosie 11

kiace»; - M.: Ipoda. — 2019 ron.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
NHTEPHET

Beeaute _ Beeaurenmanusiehttp://www.chemnet.ru I'azeta « Xumust» U callT ajst
yaurens «S uay Ha ypoK XUMUN

http://him.1september.ru Equnas xomnekius LIOP: ITpeameTHas KoyuieKims
«XuMH»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-HaYy4YHBIC
skcriepuMenThl: xumus. Komekius Poccuiickoro o6mieo0pa3oBaTeIbHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast oumIzaia MKOJILHUKOB 10 XHMHN

http://chem.rusolymp.ru Opranudeckast XUMHS: SJICKTPOHHBIA YYCOHUK JIJIsI
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CpEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: AJIEKTPOHHBINA YISOHHK
http://www hemi.nsu.ru OTKpBITBIH KOJUTSIK: XUMHUSI
http://www.chemistry.ru JJuctaniimonHas OJUMITHAIA 110 XUMUU:

TEJIEKOMMYHUKAIIMOHHBIA 00pa30BaTEIbHBINA MPOCKT
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