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MHNOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpaMma mo XMMHUU Ha YPOBHE cpeaHero oOiiero oOpa3zoBaHusi pa3zpaboTraHa Ha ocHOBe dDenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®Denepanun», TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS
dbenepanpbHOl  00pa3oBaTeNbHOW TporpamMMbl  cpenHero obmiero oOpaszoBanusa(®OIl COQO), mnpencraBiIeHHBIX B
denepanbHOM TocynapcTBeHHOM oOpazoBarenbHoM crapaapre COO, ¢ yuérom Konuemnuuu mnpenogaBaHus y4eOHOro
npenMera «Xumus» B oOpa3oBaTelbHBIX opraHuzanusx Poccuiickoin ®@enepanuu, pealu3yroNIMX OCHOBHbBIE
oOpa3oBaTebHbIE MPOrPaMMBbl, U OCHOBHBIX MOJ0KeHUl «CtpaTeruu pa3BuTus Bocnutanusi B Poccuiickoint deneparuu Ha
nepuon 110 2025 rona» (Pacniopsokenue [paBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XUMHS Ha YPOBHE YTIIyOJIEHHOTO M3Y4EHUS! 3aHUMAET BaXKHOE MECTO B CHCTEME €CTECTBEHHO-HAy4YHOTO 00pa30BaHUS
yuamuxcst 10-11 xmaccoB. M3ydeHue mnpeaMera, peanuzyemMoe B YclIoBUSIX AuB(epeHIupoBaHHOTO, MNPO(OUIBHOTO
oOyuyeHus, TNPHU3BAHO O0OECIEUUTh O0011e00pPa30BaTENbHYI0 M OOIIEKYJIbTYPHYIO IOJTOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOJIMMYIO JUIsl aJlaliTallid WX K OBICTPO MEHSIIOUIUMCS YCIIOBUSIM JKU3HH B COIMYME, a TaKXKe JJIsi MPOIOJIKEHUS
oOyueHus: B OpraHu3alusix Mpo(ecCHOHATBLHOTO0 O0pa30BaHMs, B KOTOPBIX XHMHS SIBJSIETCS OJHOW W3 MPHOPHUTETHBIX
JUCITUTIITNH.

B mporpamme mo XxuMuM Ha3zHau€HUE MpeaMeTa «XUMUs» MOTydaeT MOJPOOHYI0 MHTEPIPETANIO B COOTBETCTBHUH C
ocHoBornounaratomumu nosoxkeHusMu GI'OC COO o B3auM000 yCIOBIEHHOCTH 1IEJIEH, COIEP)KaHUs, Pe3yIbTaTOB 00yUEeHHUS
U TpeOOBaHWI K YPOBHIO IOJATOTOBKH BBIMTYCKHUKOB. CBHIIETEIHCTBOM TOMY SIBJISIFOTCS CIICIYIOIIUE BBITOIHIEMBIC
POrpaMMOM MO XUMHUH (PYHKIIUH:

e UH(POPMAIIMOHHO-METOANYECKAsA, peanu3alus KOTOpoW oOecreurBaeT TMOMy4YeHHUE TMPEACTABICHUS O LEJsX,
COJICp’)KaHMM, OOIel cTpaTeru OOY4YeHHs, BOCIUTAHUS M PaA3BUTUS O0O0YyYarOUIUXCS CpPEICTBaMU IPEIMETa,
M3Yy4aeMOro B paMKaxX KOHKPETHOTO pouis;

e OpPraHU3ALMOHHO-TUIAHUPYIONIAs, KOTOpas MpelycMaTpUBAET OMNpeeiICHUE: MPUHIUIIOB CTPYKTYPUPOBAHUS U
MOCIIE0OBATEIbHOCTH HM3YYEHHS] Y4EeOHOro Marepuasa, KOJMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTEPUCTUK;
NOJXOJ0B K (hOPMUPOBAHUIO COJAEPKATEIBHOW OCHOBBI KOHTPOJII M OLEHKH O0pPa3oBaTENbHBIX TOCTHKEHUI
00y4JarmuXcs B paMKaxX UTOTOBOM aTTecTalny B (pOpMe €TMHOTO TOCYIaPCTBEHHOTO IK3aM €Ha 110 XUMHH.



[Tporpamma ajist yrity0ia€HHOTO U3YUYECHUSI XUMUU:

e YCTaHABJMBACT WHBAPUAHTHOE MPEAMETHOE COJEp)KaHue, 00s3aTeNbHOE JJIsI U3YYCHHS B paMKaxX OTJEIbHBIX
npodusneit, mpenycMaTpuBaeT pacipeieieHUe U CTPYKTYPUPOBAHUE €ro MO KaccaM, OCHOBHBIM COJIEP’KaTelIbHBIM
JUHUSM/pazfiesiaM Kypca;

e AT MPUMEPHOE pacIipe/iesiecHne YIeOHOTO BPEMEHHU, PEKOMEHTYEMOTO JJI U3y4eHUs OTACIbHBIX TEM;

e IMpeasiaraeT NPUMEPHYIO MOCIEA0BATEIILHOCTh U3yUEHHUsl YIEOHOT0 MaTepuala ¢ Y4ETOM JIOTMKHU MOCTPOEHHUS Kypca,
BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBSI3EHl;

e J1a€T METOAMYECKYI0 HMHTEPIPETALMIO IIeJIed W 3ajlad M3y4yeHUsl MpeaMeTa Ha YriayOJE€HHOM YPOBHE C Y4YETOM
COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEAHEro o00IIero oOpa30BaHMS, COACPKATEIBHOW XapaKTepUCTUKHU
IJITAHUPYEMBIX PE3YyJbTaTOB OCBOCHHUSI OCHOBHOM 00pa3oBaTEIbHOM MpOrpaMMbl CpelHEro o0I1iero oOpa3oBaHUs
(INYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHJIOB Y4YEOHO-TO3HABATEIbHBIX
JNEeNUCTBUI 00yJaronIerocs Mo OCBOCHUIO COJIEpKaHus MPeIMETa.

ITo BceM Ha3BaHHBIM MO3UIMSM B MPOTrpaMMe MO XUMHUH MPEAyCMOTPEHA MPEEMCTBEHHOCTh C OOyYeHUEM XMMHUU Ha
YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus. 3a TMpeaeilaMH YCTAaHOBJICHHOW MpPOTrpaMMON MO XUMHUU 00s3aTelbHOU
(MHBapUMAHTHOM) COCTAaBIIAIONIEH COJEpKaHUsl Y4eOHOro TmpeaMera «XUMHUS» OCTa€TCsi BO3MOXHOCTh BBIOOpa €ro
BapUATHUBHON COCTABJISIONIEH, KOTOpAst JOJKHA OMPEACNATHCS B COOTBETCTBHM C HANpPaBICHWEM KOHKPETHOTO MPOQHIISI
O0y4eHUSI.

B cootBercTBUM ¢ KoHTIIeNTYyabHBIMU TTONTOkeHUsIMU PI'OC COO 0 Ha3HaUYeHUH MPEIMETOB 6A30BOT0 U YIITYOJIEHHOTO
ypoBHEW B cuctemMe nudQepeHInrpoBaHHOTO O0y4YeHHUsS Ha YPOBHE CpEAHEro O00Imero o0pa3oBaHUS XUMHUS HAa YpPOBHE
yrayOJaE€HHOrO U3yYeHHUs HaIMpaBlieH Ha pealiu3aliio MPEeeMCTBEHHOCTH C MOCIEAYIONIUM ATArlOM MOJTYYEHUS! XUMHUYECKOTO
o0pa3oBaHUs B paMKaxX M3Y4CHHUS CIEIUATBHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYCCKUX TUCITUIIINH B By3aX M OpraHU3aIMIX
cpenHero npodecCHoHAIbHOTO oOpa3oBaHus. B 3Toil cBs3u wu3ydeHue mnpeamera «XUMHUS»  OPUEHTHUPOBAHO
MPEUMYIIIECTBEHHO HA PACIIUPEHUE U YIIyOJIEHUE TEOPETUUECKON U MPAKTUUYECKON MOATOTOBKU 00YYaroInXCsl, BLIOPABIINX
ornpeeneéHHbi npodusib 00y4eHHUs, B TOM YHUCIIE C MEPCIEKTUBOMN MOCIEAYIONIETO MOJYYeHUs XUMHUUYECKOTO 00pa3oBaHus B
opranmzanusix npodeccuoHanbHoro odpazoBanus. Hapsay c stum, B cBere tpeboBanuit ®I'OC COO k miaHupyeMbIM
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pe3yibTaTaM OCBOEHHS (eaepanbHON 00pa3oBaTeIbHOM MporpaMMbl CpeIHEro o0IIero o0pa3oBaHUs W3yYEHHE MpeIMeTa
«XUMHS» OpPUEHTHPOBAHO TaK)K€ Ha pEIIeHUE 3a7ady BOCIUTAHUS W COLMAIbHOIO pa3BUTUS OOydaroluxcs, Ha
dbopMupoBaHue y HHUX OOIIEHHTEUIEKTYaJbHBIX YMEHUW, YMEHHH pallMOHAIM3AIMU Yy4eOHOro Tpyna U OOOOIMIEHHBIX
CTIOCO0O0B ICATEIHHOCTH, MMEIOIINX MEXKIUCITUTUTMHAPHBIN, HAIIPEIMETHBINA XapaKTep.

CocraBisiomiuMu - ipeaMeTa «XUMUS» Ha YpOBHE YIIYOJIEHHOTO HM3Yy4EHUS SBISIOTCS YrIyOJIEHHBIE KYpChl —
«Oprannueckass xumus» 1 «OO0mas U Heopranuueckas xumus». llpu onpeneneHun Moaxoll0B K OTOOPY M CTPYKTYpHOMU
OpPraHHU3aLMHU COAEPKAHUS ITUX KypCOB B IPOrpamMMe 1o XUMHH 3a OCHOBY MpUHATHI noJjoxkeHuss @I'OC COO o paznnuusax
0a30BOro 1 yriyoJaéHHOro ypoBHEH U3ydeHHs TpeaMeETa.

OcHoBy coaepskanust KypcoB «Oprannyeckas xuMus» u «OO0I11as 1 HEOpraHUYecKass XUMUSD) COCTABIISIET COBOKYITHOCTh
NPEIMETHBIX 3HAHUM U YMEHUH, OTHOCSAIIMXCA K 0a30BOMY YpOBHIO U3YYEHHS MpeaAMETa. JTa CUCTEMa 3HAHWM MOIy4aeT
OIlpeNIeIEHHOE TEOPETUYECKOE JOIMOJIHEHHWE, T[O3BOJISIIOIIEE OCO3HAHHO OCBOUTh CYIIECTBEHHO OOJbIIUN  00BEM
dakTomornyeckoro Marepuanga. Tak, Ha yIIyOJEHHOM YpOBHE W3Y4YEHHS TMpeaMera oOecreyeHa BO3MOXKHOCTh
3HAYUTENIHFHOTO YBEIMUEHUSI 00bEMA 3HAHUN 0 XUMUYECKUX JIEMEHTAX M CBOMCTBAX UX COSAMHEHHUI Ha OCHOBE PACIINPEHUS
U yrIyOJIeHusl TIPEACTaBICHUM O CTPOCHHUU BEIIECTBA, XMMHUYECKOH CBA3M M 3aKOHOMEPHOCTAX MPOTEKAHUS PEaKIHi,
paccMaTpUBaEMBIX C TOYKH 3pPEHHS XMMHUYECKOH KHHETUKH W TEPMOAMHAMHKHU. V3yueHue NepuoIudYecKoro 3aKoHa WU
[lepronnueckoil cuCTEMbl XUMHUYECKHX 3JIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHUYECKUX MPEICTaBICHUSIX
O CTPOCHHMM aToMa. XMMUYECKasl CBA3b OOBICHSIETCS C TOYKHU 3PEHMS] SHEPreTUYECKUX U3MEHEHUU mpu e€ oOpa3oBaHUU U
pa3pylIeHWH, a TakkKe C TOYKH 3PEHHs MeXaHu3MoB e€ oOpa3oBaHus. V3ydeHune THUMOB pEaKIMil JOMOIHIETCS
dbopMupoBaHUEM MPEICTABICHUA 00 IIEKTPOXUMUYECKUX MPOIECCaX U AJICKTPOJIM3E PacljiaBOB U pacTBOPOB BellecTB. B
Kypce OpraHMYecKOM XUMHUU TpPU PACCMOTPEHHHM PEAKIIMOHHOM CIIOCOOHOCTH COEIUHEHUN yiensieTcss oco00e BHHUMaHUE
BOIMPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aUMHOM BIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIU.

Ocoboe 3HaueHuWE UMEET TO, YTO Ha COJAEpNKAaHHE KYypCOB XUMHH YITyOJEHHOIO YpPOBHS M3YYEHHUs JUIsI KJIaccOB
ornpeaen€HHoro npoduis (raaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep JOMOJHEHUW K OOLIed CHUCTEME MpPEeAMETHBIX
3HAHWHW) OKa3bIBAIOT BIHMSHUE CMEXKHBIE MpEeAMEThl. Tak, HampuMmep, B COACpXKAHUHM TpeaMeTa s KJIACCOB XHMHKO-
dbusnueckoro npoduiiss 60JbII0E 3HaYECHUE OYAYT UMETh dJIEMEHTHI ydeOHOro MaTepuaia mo oomieit xumuu. [Ipu uzyuenun
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npeaMeTa B JAHHOM Cllydae akleHT OyJeT caeiaH Ha OOIHOCTh METO/I0B MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHIl B XUMUU U
B (hU3MKE: aTOMHO-MOJIEKYJISIpHAs Teopusi (MOJIEKYJIsipHAsi TEOpUs B (PU3UKE), 3aKOHBI COXPAHEHUS MAaCChl U IHEPTUH, 3aKOHBI
TEPMOJIMHAMHUKH, HJIEKTPOJIN3a, MPEJACTABICHHUS O CTPOCHUH BEIIIECTB U JIPYTOE.

B 10 ke Bpems B coiepkaHUU TIpeaMeTa ISl KJIACCOB XUMMKO-OMOJIOrMYECKOro npoduiis OONbIIUN yIeTbHBIA BeC
Oyner WMeTh oOpraHudeckas Xumus. B 3ToM ciydae mpemocTaBisieTcss BO3MOXKHOCTh It Oosee 00CTOSTEIHHOTO
paccMOTpEHUs XUMUYECKOM OpraHU3alMM KJIETKH KaK OMOJIOTMYECKOW CHUCTEMbI, B COCTaB KOTOPOMl BXOHST, K IpPUMEpY,
TaKWe CTPYKTYPHBIC KOMITOHEHTHI, KaK JIMMIU/IbI, OCTTKH, YIJIeBObI, HyKJICMHOBBIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHUS O
COCTaBE€ M CBOWCTBAxX IMPEJCTABUTENICH OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIYXaT OCHOBOWM MJI HW3Y4YEHUS
CYLIHOCTH MPOIIECCOB (POTOCUHTE3A, JbIXaHUs, TUILEBAPCHUSI.

B mnane ¢bopmMupoBaHHs OCHOB HAy4YHOT'O MHMPOBO33PEHHUS, OCBOCHHUSI OOIIEHAYYHBIX METOJOB TO3HAHUSI U OIbITA
MPAKTUYECKOTO MPUMEHEHUS HAy4YHBIX 3HAHUUA HM3ydeHHUE MpeaMera «XUMHsS» Ha YriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YICOHBIMH IPEIMETaMH, BXO/ISIIMMH B COCTaB MPEAMETHBIX obOnacTeit « EcTecTBEeHHO-HAyUHbBIE
npeameThy, «Marematuka u nHhopMaTukay U «Pycckuil si3bIK U IUTEPATYpay.

[Ipu uzyuenun yueOHOro npeaMera «XuUMUs» Ha yriayOJEHHOM YpOBHE TakKe, Kak Ha YpPOBHE OCHOBHOT'O M CPEIHETO
oO1ero oopa3oBanus (Ha 6a30BOM YpOBHE), 3aja4yeil MePBOCTEIICHHON 3HAYMMOCTHU SABJISIETCS ()OPMUPOBAHUE OCHOB HAyKHU
XUMHUU KaKk 00JACTH COBPEMEHHOT'O €CTECTBO3HAHWS, MPAKTHYECKON JESITEIHHOCTU YEJIOBEKAa W OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOM KyJbTYpbl. Pelienue 3Toi 3a/1aun Ha yriiyOJ€HHOM YPOBHE U3YUYEHUS MPEaMETa MPEANOaraeT peaqu3ainio TaKuX
LejaeH, Kak:

e (opmupoBaHHE MPEACTABICHHUI: O MATEPUATBPHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTAX W TO3HABAEMOCTH SIBICHUU
OPUPOJIbI, O MECTe XMMHHM B CHUCTEME ECTECTBEHHBIX HAayK M €€ Belylled poJidi B OOECHEYEHUH YCTONYMBOTO
pPa3BUTHUSI YEJIOBEUECTBA: B PEIICHUU MPOOJIEM SKOJOTMYECKOW, HPHEPreTHYECKONM M MHUILEBOM OE30MacHOCTH, B
pPa3BUTUU MEJIULIMHBI, CO3IaHUM HOBBIX MAaTE€PHAJIOB, HOBBIX UCTOYHHUKOB SHEPTUHU, B 00ECIEUECHUHU PAlMOHAIBHOTO
MIPUPOJIONOJIH30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUSI U OOIIEH KyJIbTYphl UEJIOBEKA, & TAKXKE IKOJIOTHUYECKU
000CHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/I0pPOBbIO U MPUPOJITHON CPEJIE;



OCBOEHHUE CHCTEMBI 3HAHUH, JIEXKAIIUX B OCHOBE XMMUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpA!
dbyHIaMEHTALHBIX MOHITUH, 3aKOHOB U TEOPHN XUMHUU, COBPEMEHHBIX MPEICTABICHUNH O CTPOSHUHU BEIIeCTBA Ha
pPa3HbIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAJIMOJIEKYJIIPHOM, O TEPMOJUHAMUYECKUX U KHHETUYECKHUX
3aKOHOMEPHOCTSX MPOTEKaHUS XUMHUYECKHUX PEaKIHi, O XMMHUYECKOM PaBHOBECHH, PACTBOpaxX U JUCIEPCHBIX
cucTemMax, 00 OOIMX HAYYHBIX MMPUHITAIIAX XUMHYECKOTO MMPOU3BOJICTBA;

dbopMupoBaHue y 00y4aronmxcss OCO3HAHHOI'0 MOHUMAaHUSI BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX 3HAHUU IS
OOBSICHEHUS KITIOYEBBIX HJICW M MPOOJEM COBPEMEHHOW XWMWH, JUIsi OOBSCHEHUS M MPOTHO3UPOBAHMS SBIICHUU,
MMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOAY; TIPaMOTHOTO pElIeHHs MpoOJieM, CBSA3aHHBIX C  XHUMHEH,
POrHO3UPOBAHMS, aHAIM3a M OICHKHM C TO3UIMK SKOJOTHMYECKOM 0e30MmacHOCTH TOCIEACTBUN OBITOBOM U
IIPOU3BOJICTBEHHON JIEATEIBHOCTH YEJIOBEKA, CBA3AHHOM C XMUMHUYECKUM IIPOU3BOJACTBOM, HCIIOJIB30BAHUEM U
nepepadoTKOM BEIIECTB;

yriyOJIeHUE TMPEJCTABICHUNH O Hay4dHbIX METOJax T[O3HAaHUS, HEOOXOAMMBIX JUIsi MOPUOOPETEHHUS] YMEHUM
OpUEHTHPOBATHCS B MHPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX SBJICHUM, UMEIOIIMX MECTO B MPUPOAE, B
IIPAKTUYECKON AEATEIIbHOCTU U OBCEIHEBHOU KU3HMU.

B mmaHe peanmu3anuu TEpBOOYEPENHBIX BOCIHTATENBHBIX M Pa3BUBAIINUX (DYHKIWN IIETOCTHONH CHUCTEMBI CPEIHETO
obmiero o0pa3oBaHus MpU U3YyYCHUH IpeaMeTa «XUMHs» Ha YrIyOJEHHOM YPOBHE OCOOYIO aKTyalbHOCTh NMPUOOPETAIOT
TaKue LeJIH U 33/1a4H, KaK:

BOCTIUTaHUE YOEXKJAEHHOCTH B TO3HABAEMOCTH SIBICHHM TPUPOJBI, YBAKECHUSI K IMPOIIECCY TBOpPUECTBA B 00JIACTH
TEOPETUYECKUX M TPUKIAJHBIX WCCICIOBAHUNA B XUMHUH, (POPMHUPOBAHWE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMK K OOYUYCHHUIO M TMO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIIMTAHHWIO Ha OCHOBE
YCBOCHHS O0IIEUETIOBEYECKUX [ICHHOCTEH;

pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPUYECKUX CHOCOOHOCTEM OOydaronuxcs,
dbopMHUpOBaHUE Yy HUX CO3HATEJIBLHOIO OTHOIIEHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpa30BaHMUIO Kak



YCJIOBHIO YCIEHIHON MpOo(EeCcCHOHAIBHON M OOIIECTBEHHOM J1€SITEIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY
3JI0POBBIO U TOTPEOHOCTHU B 3I0POBOM 00pa3e KU3HU;
e (opmupoBaHHEe yMEHUN U HABBIKOB Pa3yMHOIO MPUPOJOMNOJIL30BAHMS, PA3BUTUE IKOJOTHYECKOW KYIBTYPHI,
IpPUOOPETEHUE OMBITA OOIIECTBEHHO-TOJIE3HOM 3KOJIOTNYECKOU e TEIbHOCTH.
OO6muiee yncao 4acoB, MPEIYCMOTPEHHBIX JIJIST U3YYCHUSI XMMUU Ha yriyOJICeHHOM YPOBHE CPEIHEro OOIIero o0pa3oBaHUs,
cocraBisier 204 gacoB: B 10 kmacce — 102 waca (3 uaca B Hemenmto), B 11 kimacce — 102 yaca (3 4vaca B Hememo)



COJEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI OPraHM4YeCKOM XMMHUH.

IIpenmer W  3HAYEHWE OpPraHUYECKOM  XHMHUH, TMPEACTABICHUE O
MHOT000pa3uy OPraHNuYeCKUX COCTUHEHUN.

DJEeKTPOHHOE CTpPOEHHE aroMa yIjepoja: OCHOBHOE M BO30YXKAEHHOE
COCTOsIHUS. BasleHTHBIE BO3MOXKHOCTH aToMa YIJIEpOJa. XHWMHYECKas CBS3b B
OpPraHMYEeCKUX COEAMHEHUAX. Tulbl TrUOpUAM3alMK  aTOMHBIX oOpOuTanen
yraepoaa. Mexanu3Mbl 00pa3oBaHusl KOBAJIEHTHOU CBA3M (OOMEHHBIN U JTOHOPHO-
akuenTopHbli). Tumel mepekppIBaHUA AaTOMHBIX oOpOuTaneil, G- U T-CBS3M.
OpunapHasi, 1BOMHAs W TpoilHas cBsA3b. CrOCOOBI pa3pbiBa CBSI3€ B MOJEKYax
oprannueckux BemecTB. [loHsTHE O CBOOOAHOM pagukane, Hykieopuie Hu
aeKTpoduIIe.

Teopuss cTpoeHUs oOpraHudeckux coeauHeHuit A.M. byriepoBa wu
COBPEMEHHBIE IIPEJICTABIEHUS O CTPYKTYPE MOJIEKYNL. 3HAYEHHUE TEOPUH CTPOECHUS
OPraHMYECKUX COeAMHEHUH. MONeKyIsipHble U  CTPYKTYpHbIE  (DOPMYIIBI.
CrpykrypHble (QOpMyibl pa3IuYHBIX BHUJOB: pa3BEPHYyTas, COKpalEHHas,
ckenetHas. M3omepus. Bunabl W30MEpHM: CTPYKTypHas, HPOCTPAHCTBEHHAS.
DnexTpoHHbIE 3PPEKThl B MOJIEKYJaX OPraHMYECKUX COEAMHEHUH (MHIYKTHUBHBIHI
U Me30MEepHBbIN 3(DPEKTHI).

[IpeacraBnenue o kiaccudukaluu opraHuueckux BemiecTB. [lonarue o
dbynakimonanbHoM rpymnme. ['omonorus. ['omonornyueckue psaapl. CucreMaruyeckast
HoMeHKkJaTypa opranndeckux coeauHeHnii (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTZEJIbHBIX IIPEICTaBUTEIICH.

OcoOeHHOCTH W KJacCU(UKAIUsl OpraHu4YecKux peakiui. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN B OPTAHUYECKON XUMUH.

OKCHNEPUMEHTAIHBIE METOAbl M3YYEHHs BEUIECTB M WX IPEBPALLECHUN:
O3HaKOMJICHHE C 00pas3llaMu OpraHMYEeCKHUX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, OIIBITHI II0 IIPEBPAIECHUI0 OPraHWYECKUX BEUIECTB IPU HArpeBaHHUU
(maBneHue, OOYIIMBaHWE M TOPEHUE), KOHCTPYUPOBAHUE MOJENIEH MOJEKYI
OpPraHUYECKUX BEIIECTB.

YrieBonopoasl.

Anxansbl. ['omonoruueckuil psja ajakaHoB, oOuiast popmyiia, HOMEHKIATYpa U
M30MepHsl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ AIKAHOB, Sp°-
ruOpuan3anusi aTOMHBIX OpOWTaneil yriepoaa, G-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XHMHUYECKUE CBOMCTBA QJIKaHOB: pPEAKLUMH 3aMElICHUs, H30MEpU3alNH,
JNETUIPUPOBaHNUs, IMKIN3aLUHU, [TINPOJIU3a, KpeKUHIa, ropenus. IlpencraBinenue o
MEXaHU3M€ peaklUuil paJuKaIbHOrO 3aMELIEHUS.

Haxoxxnenue B npupoje. CriocoObl MOTydeHHs] U IPUMEHEHHUE aTKaHOB.

Huknoankansl. O6mmas popmyna, HOMEHKIaTypa U uzomepus. OcoOEHHOCTH
CTPOCHHUS M XHMHMUYECKHUX CBOMCTB MalblX (LUKJIONPOIAH, LUKIOOYyTaH) U
OOBIYHBIX (IIUKIIOTICHTAH, IUKJIOTeKCaH) HMUKIOATKaHOB. COCOOBI MOTy4YeHUs |
IPUMEHEHUE [TUKIIOATKAHOB.

Ankenbl. ['oMonornueckuii psy ajakeHoB, oOmias ¢hopMmysia, HOMEHKIATypa.
DJIEKTPOHHOE ¥  TPOCTPAHCTBEHHOE CTPOCHHWE MOJIEKYJ aJKEeHOB, Sp’-
ruOpuan3anus aTOMHBIX OpOuTaled yriaepoaa, o- U 7m-cBsi3u. CTpyKTypHas u
reoMerpuueckas (Iuc-tpaHc-) wuszomepus. DU3NYECKHE CBONCTBAa aJKEHOB.
XVMMHMYECKUE CBOMCTBA: PEAKUMU IPUCOCIWHEHHUs, 3aMELICHUSA B O-II0JIOKEHUE
IIpU JBOMHOM CBs3W, NOJauMepu3anuu M okucinenus. [IpaBmiio MapkoBHUKOBA.
KauecTBeHHbIE peakliMy Ha JBOMHYIO CBs3b. CIIOCOOBI MONTYYEHUS] U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Kinaccuduxarus ankananeHoB (CONpsbKEHHBIE, U30JUPOBAHHbBIE,
Kymyauposannsie). OcOOEHHOCTU 3JEKTPOHHOTO CTPOEHUSI U XUMUYECKUX CBOICTB
CONpPsKEHHBIX  AWEeHOB, 1,2- wu  1,4-npucoenunenue.  Ilonmmmepusanus
CONPSKEHHBIX AUEHOB. CIIOCOOBI MOTyYEHUs U IPUMEHEHHUE aJIKaIUEHOB.

Ankunbl. ['oMonorudeckuii psij aikMHOB, 0011as GopMyJsia, HOMEHKIIATypa U
U30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKWHOB, Sp-
rudpuau3anusi aTOMHBIX opOuTanel yriepoaa. dusmdyeckrue CBOWCTBAa AJKHMHOB.
XVWMHUYECKME  CBOMCTBA:  PEAKIMU  MPUCOCAUHEHMS,  JUMEpU3alUUd |
TpUMEpPHU3ALH, OKUCIEHUA. KUCI0THBIE CBOWCTBA aJKWHOB, UMEIOIIUX KOHLIEBYIO
TpPOMHYIO cBsI3b. KauecTBeHHBIE peakinK Ha TPOTHYIO CBA3b. CrOCOObI MOTy4eHHUs
Y IPUMEHEHUE AIIKUHOB.

Apomarnueckue yriieBoaopoasl (apeHbl). ['oMojormyeckuid psii apeHoB,
obmiast (opMyna, HOMEHKIATypa U U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJEKYIbl OeH3oma. DU3MYECKHe CBOIMCTBA apeHOB. XHMHUYECKHE
CBOWCTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUs B O€H30IbHOM KOJIbIIE U
YIIEBOJOPOJHOM paJMKale, PEaKIUU MPUCOCIUHEHHUS, OKHCJIEHHE T'OMOJIOIOB
oensona. IlpencraBienne 00 OpPHEHTHPYIOMEM JEHCTBUU 3aMECTHTENICH B
OCH30JIbHOM KOJIBLIE Ha MpUMEpPE AaJKUIBHBIX pPaJUKaloB, KapOOKCUIIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOrPYIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XMUMHUYECKHUX CBOMCTB cTtuposia. [lomumepusanus ctupona. CrnocoObl MoydeHus u
OPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Ipuponnsiii ra3. IlonytHeie HedTaHbIE ra3bl. HedTh 1 €€ mpoucxoxiaeHue.
KameHHbI#1 yroiab ¥ npoaykThl ero nepepadotku. CrnocoOsl nepepaboTKu HEPTH:
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MEPETOHKA, KPEKUHT (TepMHUUYECKHH, KaTaTUTHYECKU), PUGOPMHHT, MHPOJIU3.
[IponykTel mepepaboTku HEDTH, UX MPUMEHEHUE B MPOMBIIUICHHOCTH U B OBITY.

['eHeTrdecKas CBSA3h MEXKAY PA3TMUYHBIMU KJIACCAMU YTIIEBOAOPO/IOB.

DNEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOAHBIX YrIeBOAOPOaOB. Peakiuu
3aMCIICHUS] TaJloTéHa HAa THAPOKCOTPYITY, HHUTPOTPYMNY, ITHAHOTPYIIITY,
amuHorpymmy. JleficTBue Ha TaJOTreHNPOU3BOAHBIE BOJHOTO M CIUPTOBOTO
pacTBopa ménoun. B3zaumMoaeicTBue MUTaJIOreHAIKaHOB C MarHUEM M IIUHKOM.
[TonsiTue 0 METAJLIOOPTraHUYECKUX COEIMHECHUSIX. Hcnonp3oBanue
TaJIOTCHIPOM3BOJHBIX  YIIEBOJAOPOIOB B OBITY, TEXHUKE M TPH CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCNepUMEHTAIbHBIE METOAbl HM3YyUEHHUS BEIIECTB M WX IMPEBPAICHUN:
n3ydeHue (PU3NIECKUX CBOWMCTB YIJICBOIOPOJOB (PaCTBOPUMOCTH), KAYECTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMUYHBIX KJAcCcOB (oOeclBeurMBaHUE OPOMHON WIU
MOMHOW BONBI, pacTBOpa IEpMaHTaHaTa KaJWs, B3aUMOJCHUCTBUE aleTHJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOEe OOHapyKEHHUE
yriaepoga ¥ BOJOpPOJAa B OPraHWYECKHX BEIIECTBAX, IOJYYEHUE OTUIICHA W
M3y4YEHUE €ro CBOMCTB, O3HAKOMJICHHWE C KosutekmusmMu «HedTe» m «Yromby», C
oOpa3liaMyd  IJIACTMAcC, KaydyKOB M PE3UHBI, MOJECIMPOBAHUE MOJEKYI
YIIEBOIOPO/IOB U TAIOTCHIIPON3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xaniue oprannyeckue coeIMmHeHUsl.

[IpenensHble OmHOATOMHBIE CHUPTHL. CTpoeHWe MOJEKyn (Ha TMpumMepe
METaHOJIa M JTaHoia). ['omoyiornueckuii psa, obmias QopMmyna, HU30MEpHs,
HOMEHKJaTypa U  kiaccupukarus. Du3nuecKue CBOMCTBA  MpPEAENbHBIX
OJTHOATOMHBIX CITUPTOB. BOIOpOMHBIE CBSI3W MEXIYy MOJICKYJIAMHA CITHPTOB.
XVWMHYECKUE CBOWMCTBA: pEaKUW 3aMelIeHUs, JeTujpaTaliuu, OKHUCIICHHS,
B3aMMOJICHCTBAE C  OPraHWMYECKUMH W  HEOPraHWYSCKUMH  KHCJIOTaMH.
KauecTtBeHHast peakuyst Ha OQHOATOMHBIE CIIUPTHL. JIelCTBME 3TaHOIA U METAHOJIA
Ha opraHm3Mm uenoBeka. CrmocoObl TMOJTy4eHUs W MPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 2dupsl, HOMEHKIaTypa U u3oMepusi. OcobeHHOCTH (PU3NYECKHUX U
XUMUYECKUX CBOMUCTB.

MHoroaTOMHBIE CIHUPTHI — ATWICHIJIMKOJIb W TIMIECpUH. Duzndueckue u
XUMHUYECKHAE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOICHCTBUE C OPraHUICCKUMHU
U HEOPraHMYECKMMU KHUCJIOTaMHU, KAadyeCTBEHHas peaklds Ha MHOTO0aTOMHbBIC
cuptel. [IpencraBneHne 0 MeXaHM3ME PEAKIUNA HYKJICO(DHIBHOTO 3aMEIICHHUS.
HeiictBue Ha opranuzM uenoBeka. CrnocoObl TMONY4eHHS U MPUMEHEHHUE
MHOTOaTOMHBIX CITUPTOB.

@®enon. CTpO€HHME MOJEKYJbl, B3aUMHOE BIMSHHE THUIPOKCOTPYIIBI U
o6enzonbHOrO siApa. duszmueckue cpoiicTBa ¢eHosna. OCOOCHHOCTH XMUMHUYECKUX
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cBoiicTB (peHona. KadecTBeHHBIE peakiuu Ha (eHod. TOKCHUYHOCTH (eHoa.
Crioco6b! mosmyyeHus 1 npuMeHeHue gpenona. Genondopmanbieruiias cMoia.

KapOoHWIbHBIE COETMHEHHS] — ATTbJETHIBl U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOM TpymIbl. ['oMonoruueckue psabl ajdbAETUAOB U KETOHOB, 00IIas
dbopmyna, u3zomMepus U HOMEHKJaTypa. Du3nUecKue CBOWCTBA albJETUI0B U
KETOHOB. XMMHUYECKHE  CBOWCTBA  QIBJAETMAOB U  KETOHOB:  pEaKluu
npucoequHenus. OKHUCIIEHNE albJIETU0B, KAUECTBEHHBIEC PEAKIIMN HA aJIbJICTUIbL.
CniocoObl Oy4yeHUs U MPUMEHEHUE albETUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeNibHbIe KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KUCHOT. 30Mepust u HoMeHkIaTypa. du3znueckue cBOWCTBa
OJTHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHCJIOT. BomopomHbie CBS3U MEXIy
MOJIEKyJIaMUd KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus >TepuUKalUU, PEaAKIUU C Y4YacTHEM YIJIEBOAOPOJHOIO paguKaa.
OcoOeHHOCTH CBOMCTB MYpaBbUHOM KHUCHOTHL. [loHsATHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CJIOXHBIX 3upax. MHoroobpasue kapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HEMpPEAETbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
IUKapOOHOBBIX KUCIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTaBuTeny BhICIINX
KapOOHOBBIX KHCJIOT: CTE€ApUHOBAsl, NAJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
NUHONeH08as KUCA0Thl. CrocoObI MONTYYeHUS] U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxnble >¢upsl. ['omonornyeckuit psan, obmas ¢opmyna, U30MepUs U
HOMeHKIarypa. dusznueckue M XUMHYECKHME CBOMCTBA: THAPOJIHM3 B KHUCIOW WU
HIEJIOYHOU CPEJIE.

Kupsl. Ctpoenue, puanueckrue 1 XUMUYECKHE CBOMCTBA XKUPOB: TUIPOJIN3 B
KHUCIION U 11esIouHoM cpefie. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIUX OCTaTKU
HEIPEAEIbHBIX KUPHBIX KUCIOT. JKUpBI B IPUPOAE.

Mpia Kak CONTM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

OOmas xapaktepucTrka yriaeBogoB. Kinaccudukamus yrieBogoB (MOHO-, 11-
¥ Tonvcaxapuasl). MoHOcaxapuIbl: TIIOK03a, (PYKTO3a, TajakTo3a, pubo3a,
ne3okcuproo3a. dusnueckue CBOMCTBA M HaxoxJeHue B npupoae. PoTocuHres.
XHWMUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIMU C YH4aCTUEM CIIUPTOBBIX U AJIbIETUIHOU
IpyNn, CIOUPTOBOE M MOJOYHOKHCIOe OpokeHue. [IpumeHeHue TIIOKO3bI, €&
3HAQYECHUE B KU3ZHEACATEIBbHOCTH OpraHu3ma. Jlucaxapuasl: caxapo3a, MaJIbTO3a U
nakTo3a. BoccranasimBaronye 1 HEBOCCTaHABIMBAKOIIME aucaxapubl. ['naponus
nucaxapunoBs. Haxoxzaenue B npupozae u npuMmenenue. [loamcaxapuasl: kpaxmari,
IVIMKOTEH W 1eiunoyio3a. CTpoeHrne MakpoMOJNEKYyJd KpaxMalsa, TIUMKOreHa H
neunono3pl.  dusznueckue CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBA Kpaxmaja: TMAPOJIU3, KAa4eCTBEHHAs PEaKUHs C HMOAOM. XUMHUYECKHE
CBOMCTBa LIEJUTIOJIO3bL: TUIAPOIN3, ModydeHue 3(pupoB uemwttonossl. [lonsTue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHbIN IIENK).
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OKCHepUMEHTAIbHBIE METOAbl M3YyYEHHUS BEUIECTB M WX IPEBPALLCHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJIE, B3AMMOJICHICTBHUE 3TAHOJIA C HATPHUEM,
OKHCJIEHHWE ATUJIOBOTO CIIMPTA B alIbJIETU]T HA PacKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisi (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), KAUECTBEHHbIC PEAKIMU Ha adbJeruibl (C THUIPOKCHUIOM
muammuncepeOpa(l) u  rugpokcumom  menu(Il)), peaknus ramiepuHa
rugpokcuaom Menu(ll), xumuuyeckue CBOWCTBA pacTBOpa YKCYCHOM KHUCIOTBHI,
B3aMMOJICICTBUE pacTBOpA TJIOKO3bI ¢ rugapokcunom menu(lIl), B3aumonericTBue
Kpaxmaia C MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4d 1o TeMaMm «CoupTsl U
benonby, «KapOboHoBbIe KUCHOTHI. CI0XKHBIE 3PUPBI».

A3oTconep:Kanue OpraHndecKkue coeJnHeHMs.

AMWHBI — OpraHMYECKUE MPOU3BOAHBIC aMMuaka. Knaccudukanus aMuHOB:
anudaruyeckue M apoMaTUYECKHe;, IEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crtpoenne monekyn, obmas (opmyia, U30MepHsi, HOMEHKIATypa U (PU3NUECKHE
cBoiicTBa. XUMHUYECKOE CBOMCTBA ann(paTUueCKUX aMHUHOB: OCHOBHBIE CBOICTBA,
ATKWINPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Conu anKuiIaMMOHUS.

AHWIMH — TMPEACTAaBUTENIb AaMHUHOB apomaTudyeckoro psna. CrpoeHue
aHunuHa. B3anMHOe BIMsSIHUE TPYIIT aTOMOB B MoJieKyJie aHminHa. OCOOEHHOCTH
XUMUYECKUX CBOWUCTB aHuiuHA. KadecTBeHHBIE peaknuu Ha aHuiIuH. CrocoOsbl
MOJIyYeHUsST W TpUMEHeHHe anudaTuyeckux amMuHOB. [lonmydeHue aHuIuMHA U3
HUTPOOEH30J1a.

AmuHokucioTel. Homenkinatypa u nzomepusi. OTAaenbHble NPEACTABUTENN O
AMUHOKHUCJIOT:  TJIMIMH, ajdaHuH. Du3n4ecKkue CBOWCTBA aMUHOKHCIIOT.
XVWMHYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHEHUMN, peakius TOJUKOHACHCAIUU, OOpa30oBaHWE TMENTUIHOW CBSI3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 MENTUIOB.

benku kak mnpuponHble noiumepbl. llepBuuHas, BTOpHUYHAs W TpPEeTUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OENKOB: THAPOJIN3, JI€HATypalus,
KaueCTBCHHBIC PEAKIINU HA OENKH.

OKCHEepUMEHTAIbHBIE METOAbl M3y4EHHsS BEUIECTB M WX IMPEBPALCHUIA:
pacTBopeHre OCIKOB B BOJAE, JEHATypalus OCJIKOB IPH HAarpeBaHWU, I[BETHHIC
peakiuu Ha O€JKM, pelIeHHWE OSKCIEePUMEHTAIBHBIX 3aJlad 1[0 TeMaM
«A30TcomepKalue ~ OpraHMYeckue  coeguHeHus» U «Pacro3HaBaHue
OpPraHUYECKUX COCTUHCHUI.

BricokoMoOJIeKY/ISIPHBIE COeIMHEHUS.

OCHOBHBIE TIOHSITUSI XMMHUU BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJMMEPU3AIUU, CPEAHSST MOJICKYIISIpHAs
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macca. OCHOBHBIE METOJBI CHHTE€3a2 BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
NOJIMMEPHU3ALNS Y TTOJIMKOHAEHCAIIUS.

[lomumepHbie Marepuansl. [lmactmaccel  (MOMMATUIEH, MOJIUIPONUIEH,
MOJIMBUHWIIXJIOPU, TOJMCTUPOJ, TOJUMETUIMETAKpUiIaT, IOJIMKapOOHATHI,
noJIMATUIICHTepePTanar). Y THiu3anus 1 nepepadoTKa MmiacTUka.

DJ1acTOMEpHI: HaTypaJIbHBIN Kay4yyK, CUHTETUYECKHUE Kay4yKu
(OyTamreHOBbIN, XJIOPOTPEHOBBIN, U30ITPEHOBBIN) U CHUIMKOHBI. Pe3uHa.

Bonokna: HatypasibHbI€ (XJIOMOK, MIEPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKUE (KalpoH U JaBCaH).

[Tonmumepsl CHeUaTBbHOTO Ha3HA4YCHUS (Tedion, KeBJap,
AJIEKTPOIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMble OTUMEPHI).

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M HUX IPEBPALLECHUA:
O3HaKOMJIEHHE C 00pa3laMu MPUPOIHBIX U HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB, PEIICHUE O3KCIEPUMEHTAIbHBIX 3aJad no Teme «Pacrmo3HaBaHue
IJ1aCTMACC U BOJIOKOH.

Pacuérnslie 3amaun.

Haxoxxnenue MONEKyIsIpHON (OPMYNBI OPraHMYECKOro COCAMHEHUS TI0
MAacCOBbIM JIOJSIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXO0XICHUE
MOJICKYJISIpHOM (DOPMYJIBI  OPraHMYECKOTO COEAMHEHUs Mo wmacce (00BEMY)
OPOAYKTOB CrOpaHus, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuMd W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOU (HOPMYJIbI
OpPraHMYEeCcKOro BEIECTBA HAa OCHOBE €ro XMMHYECKHX CBOWMCTB HWJIM CHOCOOOB
NOJIYYEHHUSI, ONPEIEICHUE JOJIA BBIXOJA MPOAYKTA PEAKUHH OT TEOPETHUYECKU
BO3MOXXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaMETHBIX CBA3EU IPU U3YYEHUU OPraHUYECKON XWMUHU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHME KaK OOIIUX eCTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUM, NOPUHATHIX B OTIEIbHBIX MpPEaMETax
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: SIBICHUE, HAYYHbIN (DakT, THIIOTE3a,
TEOpHs, 3aKOH, aHajldu3, CHHTE3, KiaccuduKaius, HAOIIOJEHUE, H3MEpPEHHUE,
JKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHHUE.

®dusnka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSIHHUE
BEUIECTBA, (M3MYECKUE BEIUYMHBI, €IUHULIBI WU3MEpPEHUs, CKOPOCTb, SHEPIHs,
Mmacca.

buonorusi: kneTka, oOpraHusM, 3KOcuUcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA M TeTepOoTpO(HBIA THUI MUTaHUA, OpOXKEHUE,
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doTocuHTE3, IBIXaHWE, OEJNKH, YIJICBOMBI, MHPbI, HYKJICHUHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadusi: mosne3HbIe HCKOMAEMBIE, TOILIHBO.

TexHONMOTWs: MHUIIEBBIC MPOAYKTH, OCHOBBI PpAIlMOHATBHOIO IHTAHUS,
MOJOIIAE CPEJCTBA, MaTEPHUAIIBI U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIIAS N HEOPTAHUYECKAS XUMUA

Teopernyeckue OCHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX sjiep. XUMUUecKui aneMmeHT. M3otonbl. CtpoeHue
AJIEKTPOHHBIX 00O0JIOUEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUUECKUE YPOBHU U
nolypoBHU. ATOMHbIe opouTanu. Knaccudukanus XuMuyeckux 3J1eMeHTOB (S-, p-,
d-, f-omementsl). Pacmpenenenve SIEKTPOHOB 1O AaTOMHBIM — OpPOUTATISIM.
DNeKTpOHHbIE KOH(GUTYpAllMA aTOMOB 3JIEMEHTOB MEPBOI0—4E€TBEPTOrO MEPUOIOB
B OCHOBHOM W BO30YKIEHHOM COCTOSIHHH, DJIEKTPOHHBIC KOH(DUTYpaIWyi MOHOB.
DIIEKTPOOTPUIIATENBHOCTb.

Ilepuonnueckuit 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CBsi3b MEPUOANMYECKOrO 3akoHa W llepmommueckoil cUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpHUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
OpPOCTBIX W CJIOXHBIX BEIIECTB [0 TIpymnmaM H MepuojaM. 3JHaYeHUe
nepuoanueckoro 3akona /[.11. Menneneena.

XuMHUYECKass CBSI3b. BHIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAsi, WOHHAas,
MeTajuindeckas. MexaHu3Mbl 00pa30BaHMS KOBAJCHTHOW CBSI3M: OOMEHHBIH U
JOHOPHO-AKLIENTOPHBIN. DHEprus u JyinHa cBsi3u. [[0IIpHOCTH, HANPABIEHHOCTh U
HACBHIIIAEMOCTh KOBaJIEHTHOW CBsi3u. KparHele cBsa3u. Bopopoagnas cBsi3b.
MexXMONEKyIspHbIE B3AUMOICHCTBHS.

BajleHTHOCTP W BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MPUMEPE COCAUHEHUIM
AJIEMEHTOB BTOPOT0 MEPUO/IA).

[IpeacraBieHrue 0 KOMIUIEKCHBIX coeIUHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COEAMHEHUH.
[ToHsITHE O KOOPAMHALIMOHHON XUMUMU.

BemectBa  MONIEKYISIpHOTO M HEMOJIEKYJSIDHOTO — CTPOE€HHUS.  THmbl
KPUCTALTUYECKUX PEIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

ITonsitue o nucnepcHbix cucremax. MctuHHbie pacTBOphl. lIpeacrasienue o
KOJUTOMAHBIX pacTBopax. CrmocoObl BBIpRKEHHS KOHIEHTPAIIMH PAaCTBOPOB:
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MaccoBas J0Js BEIIECTBA B pacTBOpE, MOJISIpHAsi KOHIEHTpanus. HacellieHHbIle 1
HEHACBIIIEHHBIE PaCTBOPBI, PACTBOPUMOCTh. KpucTatoruaparsl.

Krnaccugukaius 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. TpUBUAIbHBIC
HAa3BaHMS OTJEJBbHBIX IPEICTABUTEIICH HEOPIraHUYECKUX BEILECTB.

Krnaccugukaiuss XuMUYeCKHX peakiMii B HEOPraHMYECKOM M OpraHMyYecKon
XUMUU. 3aKOH COXPaHEHHs MACChl BEILECTB; 3aKOH COXPAHEHMS M INPEBPAILCHHUS
SHEPrUM NMPU XUMUYECKUX peakiusax. TemnoBele 3(HEeKTbl XUMHUECKUX PEaKIui.
TepMoxuMu4ecKre ypaBHEHHUS.

CKOpOCTh XUMHUUYECKOM peaklnu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (aKTOPOB.
['oMoreHHsbie 1 reTeporeHHble peakuu. Karanms u karanu3aTtopsl.

OOpaTtumble 1 HeoOpaTUMbIE peakii. XuMuieckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBECHs. DakTOpbl, BIMSIOIIME HA IMOJIOKEHUE XHUMHYECKOTO
paBHOBECHS: TEMIIEPATYpPA, AABICHUE U KOHLEHTPALUHU BEUIECTB, YYACTBYIOLIUX B
peakuuu. [Ipunuun Jle [larense.

OnektponuTudeckas auccouuanus. CuiibHble H  ciaOble  3JIEKTPOJIUTHL
Crenenp nucconmanuu. Cpena BOIHBIX PAacTBOPOB: KHUCIIOTHAas, HEWTpasbHas,
menoyHas. Bomopoaueiii nokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT0 OOMEHa.

OKHCITUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCIEHHS.
Oxuciurens M BOCCTaHOBHUTENb. [Ipomecchl OKHCIEHUS W BOCCTaHOBIICHMS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. MeETON 3JIEKTPOHHOro OanaHca.
DNEeKTpOaU3 paCTBOPOB U PACILIABOB BELIECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3yYEHHs BEUIECTB M WX IPEBPALLECHUN:
pasnoKeHue TMEepOKCHAa BOAOPOJAAa B TNPHUCYTCTBUMU KaTaauW3aTopa, MOJEIH
KPUCTAJUIMYECKUX PEUIETOK, MPOBEICHUE PEAKIIMII HOHHOTO OOMEHa, ONpe/iesieHUEe
Cpellbl PacTBOPOB C MOMONIbIO HMHAMKATOPOB, U3YUYEHHE BIMSHUS PA3TUYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOH pEakIuu M TMOJOKEHUE XUMHUYECKOrO
paBHOBECHS.

Heopranuveckass xuMus.

Ilonoxenne HemeraiuioB B llepuomnueckoi cucreMe  XMMHUYECKHUX
sanemenToB [I.M. MenpneneeBa 1 0COOEHHOCTH CTPOCHUSI UX aTOMOB. DU3NYECKUE
CBOMCTBa HEMETAUIOB. AJUIOTPONHS HEMETAIOB (HAa MpUMEpPE KHUCIOpPOAA, CEpHI,
dbocdopa u yrieponaa).

Bonopoa. Ilonyuenue, ¢usnyeckue M XUMHUUECKHE CBOMCTBA: pEaKLUU C
METallaMH W HEMETAJUIaMH, BOCCTAHOBHUTEIbHBIE CBOWMCTBA. [ 'MapuibL
TOIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxxnenue B mpupoze, COCOObI MONydeHus, (GU3NUECKUE U
XUMHAYECKUE CBOMCTBA. ['aoreHoBoaOpoabl. BaxkHeENIIME KUCIOPOACOAEPKAILME
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COoeMHEHHUs rajoreHoB. JlabopaTopHbie U MPOMBIILIEHHBIE CIIOCOOBI MOJYUYEHHUS
rajoreHoB. [I[puMeHeHne raJloreHoB U UX COeTMHEHUM.

Kucnopon, o30H. JlabopatopHble W MPOMBIILJICHHBIE CIIOCOOBI MOMY4YCHUS
kuciopona. duznueckue U XMMUYECKUE CBOWMCTBA U NMPUMEHEHHE KHCIOPOJa U
030Ha. OKCHIBI U TIEPOKCHIBI.

Cepa. Haxoxpenwe B mpupone, CIOCOObI TONydeHUs, (QU3NYecKue u
xumuueckue cpoiictBa. CepoBogopon, cyiabduapl. Oxcun cepbi(IV), oxcun
cepbl(VI). CepHucrass u cepHas KHUCIOTBI U UX cojid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COeIMHEHUN.

A3zor. HaxoxJeHue B TMpupOJie, CIOCOObI TOJNY4YeHUs, (PUIHUECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAaK, HUTPUbl. OKCHABI a30Ta. A30TUCTast U a30THas
KHUCIIOTHI U UX coiii. OCOOEHHOCTH CBOWCTB a30THOM KHUCIOTHL. [I[pruMeHenne a3ora
U €r0 COeIMHEHUN. A30THBIE YIOOpEHHUSI.

®ochop. Haxoxnmenme B mpupoze, CrmocoObl ToJydeHws, (puzndeckue u
xumuyeckue cpoiictBa. dochunst u dochun. Okcuasl docdopa, dhochopnas
kuciora u e€ comu. I[Ipumenenue dochopa um ero coenmHeHuid. DochopHbIe
yI00peHusl.

VYriepon, HaxoxAeHUE B NpUpoje. AJUIOTPOINHbIE  MOJIU(UKAIUU.
Ou3nvecKkue M XUMHUYECKHUE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoM. Oxcun yriepona(ll), okcun yraepoma(IV), yrompnas kucimora u e€
coiu. AKTHBHPOBaHHBIN yroib, aacopOuus. @ymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IpuMeHeHne MpOCThIX BEIIECTB, 0OPA30BAHHBIX YTIIEPOJIOM, U €0
COCIMHECHUM.

Kpemnuii. Haxoxxzienue B mpupoje, crnocoObl MoiaydeHus, (Gu3nyeckue u
xumuueckue cporictBa. Okcupa kpemuusa(IV), kpemHueBass KuUCIOTa, CUIUKATHI
[TpumeHeHue kpeMHus U ero coequHeHui. CTEKII0, €ro MoJydeHue, BUJIbI CTEKJIA.

ITonoxxenne MeraiuioB B Ileproanueckon CUCTEME XHUMUUYECKUX SJIEMEHTOB.
OCOOEHHOCTH CTpPOEHHUS DJIEKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmume
¢usnueckue cpoiicTBa MmeTaiuioB. [IpuMeHeHHEe MeETalIoB B OBITY M TEXHUKE.
CnuiaBbl METALIIOB.

DNEKTPOXUMHUUYECKUI psifl  HampsbkeHuid  MertamwioB.  OOmme  crnocoObl
MOJTyYEHUS METaJUIOB: TUAPOMETAILTYPrusl, MUPOMETAILTYPTHS,
anexktpometamtyprusi. [lonsitue o koppo3unm metawioB. CrocoObl 3alliUThl OT
KOPPO3UH.

OO6mas xapakrepuctuka MmetamwioB [A-rpynnsl [lepuognueckoid cuUCTEMBI
XUMUYECKUX dJIeMeHTOB. Harpuit u kamwmii: mnonydeHue, (Qusmyeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

Oo6mas xapakrepuctuka MetauioB IIA-rpynnel Ileprogudeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblMi: TofydyeHue, (Quanyeckue W
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XUMHAYECKUE CBOMICTBA, NMPUMEHEHHE IPOCTHIX BEHIECTB W WX COCAUHECHUM.
JXKécTtkocTh BOABI M CTIOCOOBI €€ YyCTpaHEHHUS.

ATIOMHHMI: MOTy4YeHHe, (PU3MUYECKUE U XUMUYECKUE CBOKCTBA, IPUMEHEHHE
IPOCTOr0 BEUIECTBA M €ro coeauHeHuil. AMQoTepHblE CBOICTBa OKcuIa H
TUAPOKCUA ATFOMHUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmiasi xapakTepucThka MeTauioB To0ouHbIX moarpymnm  (b-rpymm)
[Teproanueckor CUCTEMBI XUMUYECKUX DJIEMEHTOB.

Pu3NYeCKre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHnil. OKcuasl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U JUXpOMATHI, HUX
OKHCIIUTEIbHBIE CBOMCTBA. [loiyueHne n npuMeHenue xpoma.

du3nyeckue M XUMHYECKHE CBOWCTBA MapraHia W €ro COECIUHECHUM.
Baxwnelimme coenqunenunss wapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranna( VII). Ilepmanranar kanus, ero OKUCIUTEIbHBIC CBONCTBA.

dusnyeckrue U XUMHYECKUE CBOMCTBA JKele3a U ero coeauHeHuil. OKCHIbI,
rugapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonydenue u npuMeHeHHe Keje3a
U €0 CIUIABOB.

Dur3nUECKNe U XUMHYECKUE CBOMCTBA MeAU U €€ coeaquHeHui. [lonydenue u
IIPUMEHEHUE MEIU U €€ COCTMHEHUN.

[{uuk: mosydeHue, (PU3NYECKHE M XUMUYECKHE CBOWCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA U TUAPOKCHUIA MHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
[IUHKA U €r0 COSTUHEHNH.

OKCIIEpUMEHTAIbHBIE METOAbl HW3YYEHUs BEIIECTB M MX IMPEBpallCHUN:
u3yuyeHue oOpa3lloB HEMETaIOB, ropeHue cepul, (ocdopa, xeneza, MarHus B
KHCIIOPOJIE, M3YYEHHE KOJUIEKIMH «MeTamisl W CIUIaBbl», B3aUMOJECHCTBHE
HIEJIOYHBIX U HIETOYHO3EMENTBHBIX METAUIOB C BOJAOW (BO3MOXKHO MCIOJIb30BAHHE
BUJICOMATEpPUAJIOB), B3aMMOJICUCTBUE IIMHKA U jKelie3a C pacTBOpaMU KHUCIOT U
1IEJI0YEH, KAYECTBEHHBIC PEAKIIMNA HA HEOPTAaHUYECKUE aHUOHBI, KATUOH BOJIOPOAA
W KAaTHOHBbI METAJUIOB, B3aUMOJICWCTBUE TUIPOKCHIOB AIOMHHUS W ILMHKA C
pacTBOpaMu KHUCJIOT U IIEJIOYEHN, PEHIEHUE SKCIEPUMEHTANBHBIX 3a[a4d M0 TeEMaM
«Tanorens», «Cepa u e€ coemuHeHUs», «A30T U Gochop U HX COCAMHEHUS»,
«Mertasibl TJIaBHBIX TOATPYIIY, «MeTamibl TOOOYHBIX MOATPYIID).

XUMHUS U KU3Hb.

Ponb xumum B 00ecrieueHnH yCTOMYMBOrO pa3BUTHS dyesnoBeuecTBa. [lonsaTue
O HAy4YHBIX METOJaxX IMO3HAaHHUS M METOAOJIOTMA HAYYHOIO UCCIEI0BaHUS.
HayuHble mpuHIMITBI OPraHU3aluil XUMUYECKOTO MPOM3BOICTBA. [[pomMbIIeHHBIE
CIOCOOBI TTOTYYCHUSI BOKHEHUIITUX BEIIECTB (HA IPUMEPE MPOU3BOJCTBA aMMHUAKa,
CEpPHOM KHCJIOThI, MeTaHoja). [IpombIluIeHHbIE CIOCOOBI MOTYy4YEHUSI METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHWE OKPYKAIOIIEH Cpenbl U €ro MOCIEICTBUS.
Ponb xumun B ob6ecrieyeHuH 3HEepreTHueckoi 6€30MacHOCTH.
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Xumuga U 310poBbe uenoBeka. JlekapcrBeHHble cpencrtBa. [IpaBuiia
UCII0JIb30BAHMS JIEKAPCTBEHHBIX MPENapaToB. Poiab XuMuK B pa3BUTUU MEIULIUHBI.

XuUMUS MHIIA: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIEBOM 0€30MaCHOCTH.

Kocmernueckue u mnapdromepHsie cpeactBa. beitoBas xumus. Ilpasuia
0€30MacHOr0 HCMOJIb30BAHMS TPEMapaToB OBITOBONM XHUMHUU B TOBCEIHEBHOU
KU3HU.

XuMHUs B CTPOUTEILCTBE: BAKHEUIINE CTPOUTENbHBIC MaTepuayibl (IEMEHT,
OCTOH).

XuUMUS B CEJILCKOM X03siiicTBe. OpraHM4ecKue U MUHEpalbHbIC YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepHUaibl, KPACKH, CTEKIIO, KepaMHKa.
Marepuansl 11 351eKTpoHuKdA. HanotexHonorum.

Pacuérurnle 3amaun.

Pacuérei: Macchl BemecTBa wiM 00hEMA Ta30B MO W3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacce WIH 00bEMY OAHOTO M3 Y4YaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKIMU, €CIH OJHO U3
BEIICCTB WMMEET MpPHUMECH, MacChl (00bEMa, KOJMYECTBA BEIIECTBA) IMPOMYKTA
peakiuu, €clid OJHO M3 BEUIECTB JAaHO B BHJIE pacTBOpa C ONPEICIEHHOU
MAacCOBOM JOJIE PACTBOPEHHOIO BEIIECTBA, MAacCCOBOM [JOJM W MOJSIPHOM
KOHIICHTPAllMM BEUIECTBA B pPAacTBOPE, [OJM BBIXOJIa MPOAYKTA PEAKLUHH OT
TEOPETUUYECKN BO3MOKHOTIO.

MexnpeaMeTHbIE CBA3H.

Peanuzanius  MEXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUH  OOmer u
HEOpraHmyeckon xumuu B 11 Kiacce ocymecTBIsIeTCsl yepe3 MCIOJIb30BaHUE KAK
OOITUX €CTeCTBEHHO-HAYYHBIX MOHSTHH, TaK W MOHATUN, IPUHATHIX B OT/ICIHHBIX
peaMeTax €CTECTBEHHO-HAYYHOT' O 1IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYYHBIN (haKT, THUIOTE3A,
TEOpHsl, 3aKOH, aHAJIW3, CHHTE3, KiacCuUKaIus, NepUOJUIHOCTh, HAOIIOCHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJIEIIMPOBAHUE.

®usuka: Marepus, MHUKPOMHp, MaKpOMHUpP, aTOM, 3JIEKTPOH, IIPOTOH,
HEWUTPOH, UOH, U30TOIbI, paIUOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TEJ0, OO0OBEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WACATLHBIN Tas,
du3nuecKkue BEIMYNHBI, CIUHAIIBI U3MEPEHUS, CKOPOCTh, IHEPTHUS, Macca.

buonorus: kierka, opraHusM, skocuctema, ouochepa, MeTaboIU3M, MaKpo-
Y MUKPODJIEMEHTHI, O€JIKH, KUPHI, YIIIEBO/Abl, HYKJIIEMHOBBIE KUCIOTHI, () EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHEpalibl, TOPHBIC TTOPObI, MOJIE3HBIE UCKOMAeMbIe, TOILIUBO,

peCypChI.
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TexHoorus: XuMMu4YecKas IMPOMBIIIJICHHOCTb, MCTAJLJIIYPTUA, CTPOUTCIIbHBIC
MaTCpHalbl, CEJIBCKOXO031CTBEHHOE IIpOU3BOACTBO, IMHIICBAA IIPOMBIIIICHHOCTD,
Q)apMaﬂeBTI/I‘{eCKaH IMPOMBIIIJIICHHOCTD, IMPOHU3BOACTBO KOCMCTHYCCKHUX
IIpcriaparoB, IIPOHU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBIIIIJICHHOCTH, HAHOTCXHOJIOI'MH.
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IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKW
HA VYI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OEPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBbTATBI

B cooTBeTCTBMM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMSI MpeamMera «XUMHs» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHUsI BBIICICHBI CICIYIOIIME COCTaBIJISIIONIME: OCO3HAHUE
OOYJarOMIMMUCA POCCHUMCKOM TPAKIAHCKONW HJIEHTUYHOCTH,; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CAaMOONPEICICHUIO; HATMYUEe MOTUBALIMU K
OOYy4EeHHIO; TOTOBHOCTH M CIIOCOOHOCTH OOYYaromuxcsi PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE TMPaBWJIAaMU M HOPMAaMH TOBEACHUS; HAJIUYUE
MIPABOCO3HAHMS, DKOJIOTHYECKON KYJIbTYPBI; CITOCOOHOCTh CTABUTH IIEJIH U CTPOUTH
YKU3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3y/IbTaTbl OCBOCHUS MpeaMeTa «XUMHUSD»  OTpaXKaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOM M MPAKTUYECKOU JESTEIbHOCTH
00y4JaromMXcs B MPOIIeCcCce pealn3alu 00pa3oBaTesibHON JeATEIbHOCTH.

JIMYHOCTHBIE PE3YyNAbTATBI OCBOCHUS MOpPEAMETa «XHUMHUS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOM M TMPAKTUYECKOU JIESATEIHbHOCTH
oOydJaromuxcs B Mpolecce peajn3alid 00pa30BaTeIbHON JIEATEIbHOCTH, B TOM
YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUS

OCO3HaHUS 00YYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBOKECHUS K 3aKOHY U MPABOIOPSAIKY;

MPEACTABJIEHNUS] O COLMAIbHBIX HOPMAax W MPABUIAX MEXKIMYHOCTHBIX
OTHOIIIEHUU B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESITEIBHOCTH IIPU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEUICHUU y4EOHBIX M TO3HABATEIbHBIX 3a/a4, BHIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMATh W TPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTUKY U
apryMeHThI JPYTUX MPHU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESTEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOI'O OTHOWICHWS K HCTOPUYECKOMY M HAY4YHOMY HACJIEAUIO
OTECUYECCTBEHHON XMMUU;

YBOXEHUSI K MPOIECCY TBOPYECTBA B OOJACTH TEOPUM U MPAKTUYECKOIO
IPUJIOKEHUST XUMHUHM, OCO3HAHUS TOrO, YTO JaHHbIE HAyKH €CTh pPe3yJIbTaT
JUIMTEbHBIX ~ HAOMIONEHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  MOUCKOB,
IIOCTOSIHHOT'O TPy/Ja YYEHBIX U IIPAKTUKOB;

20



MHTEpECa U T[IO3HABATEIIbHBIX MOTHBOB B TIOJYYEHUM M MOCIEAYIOIIEM
aHaym3e MH(pOpPMAaLMK O MEPEIOBBIX JTOCTUKEHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSI:

HPABCTBEHHOT'O CO3HAHUS1, STUYECKOT0 TTOBEICHMUS;

CIOCOOHOCTHU OLIEHUWBATh CUTYAllMH, CBA3aHHbIE C XUMUYECKUMU SBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIEC PEIIEHUS, OPUEHTUPYSACh HA MOPaIbHO-HPaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE MOBEACHUE W MOCTYNKH CBOMX TOBApHILEH C
MO3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAHHUS MOCIEICTBUI
IOCTYIIKOB;

4) popMupoOBaHUSs KYJbTYPbI 310POBb:

MOHUMAaHUs LIEHHOCTEH 370poBOro M Oe3omacHoro oOpa3a KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOLIEHUS K COOCTBEHHOMY (DU3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

COOJIIOJICHUST TIpaBUJl Oe30MmacHOro oOpalieHus C BElIeCTBAaMHU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOU JEATEINBHOCTH;

NIOHUMAHUS LEHHOCTH IPaBWJI HWHIUMBHUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€30MacHOro0 MOBEJAEHUS B CUTYAIUAX, YIPOKAIOIINX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TMOCJIEICTBUN M HENPUATUS BPEIHBIX MpPUBBIYEK (YNOTpeOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) TPyA0BOro BOCIUTAHHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-MCCIIEI0BaTEIbCKON
NEeSTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM W  JAPYrux BUIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE B PEIICHUM NPaKTUYECKUX 3a7ad
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUEHHUIO mpodeccuil pa3iuyHoro poaa, B TOM
YUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYLY, JHOJIAM TPYyJa U Pe3yJibTaTaM TPYJOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYAJIBLHONH TpaeKTOpUHU
oOpa3oBanus, Oymymieil mpodeccnu W peamu3amui COOCTBEHHBIX >KHU3HEHHBIX
IJJAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEel 00IIIeCTBa;

6) YK0JIOrM4€eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 1I€JIECOO0PA3HOr0 OTHOIICHHUS K MPUPOAE KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJIOOATLHOTO XapakTepa HKOJIOTMYECKUX MpoOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COLUAIILHOM CPEJIbl;
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OCO3HAHMUSI HEOOXOIMMOCTH MCIIOJb30BaHUS JOCTIDKCHHUNM XUMHH IS
pELIEHUS BOIPOCOB PALMOHAIBLHOTO IIPUPOIOTIOIBL30BAHUS;

AKTUBHOTO HEMPUATUA JCUCTBUM, NPUHOCAIIMX BPEA  OKPYXKarolIeh
IPUPOJTHON cpejie, YMEHHUS MPOrHO3UPOBATH HEOJIArONPHUATHBIC SKOJIOTHYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U TPEAOTBPAILATh UX;

HAUIMYUS Pa3BUTOTO 3KOJOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPBHI,
OIlbITa JIEATEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCS WMHU B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COLMAIbHOMN
PAKTUKE, CHOCOOHOCTM W yMEHHS AaKTUBHO TMPOTUBOCTOATH HJICOJIOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeNU(PUKA XMMHA KaK HayKd, OCO3HaHUA €€ pOoau B
GbopMHUPOBAaHUN PAIIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3aHUU I€JOCTHOTO
MpEeACTaBICHUSI 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM U PEIIEHUU MPOoOJIeM COXpaHEHHS
IIPUPOJTHOTO PABHOBECHS;

yOeXKJIEHHOCTM B  0OCOOOM 3HAYUMOCTH XHMHUU JJII  COBPEMEHHOMU
UUBWIN3AIMA: B €€ T'YMaHHCTUYECKOM HAMPABICHHOCTH W Ba)XHOM pOJIA B
CO37JaHMM HOBOW 0a3bl MaTepUAIbHOW KYJIbTYpPbl, B PEIICHUU TIJI00ATBHBIX
npo0JIeM YCTOWYHMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTHUYCCKOM,
MUIIEBOM U DKOJOTHYECKON 0€30IMacHOCTH, B Pa3BUTHUH MEIHUIIMHBI, 00ECIICUCHUN
YCJIOBUH YCIIEIIHOTO TPYJa U AKOJOTUUECKH KOM(POPTHON KU3HU KAXKIOrO 4jieHa
00111eCTBa;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAHUSA CYIIIHOCTA METOJ0B
MO3HAHUS, WCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJB30BaTh
MOJTy9aeMble 3HAHUS JIJIS aHAJIM3a U OOBSICHEHUS SIBICHUIN OKPYIKAIOIIEeTO MUpa U
MPOUCXOSAIINX B HEM M3MEHEHUH, YMEHUS JieJIaTh 00OCHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE Hay4yHbIX (DaKTOB W HMCIOMIMXCA JMJAaHHBIX C TIEJbI0 TOMy4CHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEJIFHO HCIIOJb30BaTh XHMHYECKHE 3HAHUSA IS
penIeHus MpooJieM B peaTbHBIX )KH3HEHHBIX CUTYAIIHSX;

MHTEpEeCa K MO3HAHUIO, UCCIIEIOBATEIILCKOM JIETEIIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM0o00pa3oBaHHI0, K AKTHBHOMY IIOJyYCHHIO HOBBIX 3HAHUH 10 XHMHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0OCOOCHHOCTSIM TpyAa B pa3audHbIX cdepax MnpodecCHoHATbHON
JICSATEIIbHOCTH.
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METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE PE3yIbTaThl OCBOCHUS MPOrPaMMbl MO XMUMHUHU HA YPOBHE
cpenHero o01ero o0pa3oBaHUs BKIIOYAIOT:

3HAUUMBbIE IS dbopMupoBaHus MHUPOBO33PEHUS oOy4aromuxcs
MEXIUCIUTUITMHAPHBIE (MEXIPEAMETHbIE) OOLIEHAYYHbIE MOHSATHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4yHOM KapTUHBI MHUpa U cHeuu(puKy METOJOB IO3HaHMUS,
UCTOJIb3yEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BELIECTBO, SHEPrus, SBIICHUE,
nporiecc, CucTeMa, HayqHbli (hakT, MPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHsl, UCCIeI0OBaHNE, HA0I0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHe);

YHHUBEpCaJIbHbIE Y4eOHblE JEHCTBUS (MO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,
PErYIATHBHBIE), obecnieunBaronme dbopmupoBanue (G yHKIIOHATBHON
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Y4arOIInuXCs;

CIIOCOOHOCTH o0 y4aromuxcs UCII0JIb30BaTh OCBOCHHBIE
MEXIUCHUUIIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEpCAJIbHbIE y4eOHBIC
JICHCTBUS B MIO3HABATEIILHON U COLIMAIILHOM MIPAKTHKE.

MertanpeaMeTHbIE pE3yabTaThl OTPAXKAIOT OBIAJCHUE YHHUBEPCAJIHHBIMU
y4eOHBIMM  TIO3HABATCIIBHBIMA, KOMMYHUKATHUBHBIMH W  PETYISTHBHBIMU
JNECUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBUS

1) 6a30BbIE JTOTNYeCKHE AeliCTBUSA:

CaMOCTOSITETILHO  (OpMYyJIMpOBaTH M aKTyaJIM3UPOBATh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpeNesATh eI JCSITEIBHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThl IEATEIbHOCTH C IOCTABJICHHBIMH LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHUW MTPUEMBI JIOTUUYECKOTO MBIILICHHUS:
BBIJICJISITh XapaKTEpHbIE MPU3HAKU TMOHATHUN M yCTaHABIMBATh UX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONIUE MMOHATUS TSI OOBSICHEHUS! OT/IEIbHBIX ()aKTOB U
SIBJICHUM;

BEIOWpAaTh OCHOBAaHUS W KPUTEPUU I KIAcCU(UKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIIN;

YCTaHABJIUBaTh MPUYUHHO-CJICICTBEHHBIC CBS3UM MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTh JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
aQHAJIOTHHU), BBISABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpPUBAEMbIX
SIBIICHUSX, (POPMYJIMPOBATH BHIBOJIBI M 3aKIIOUCHHUS;
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IIPUMEHATH B IMPOLIECCE NO3HAHUS HCIIOJIb3YEMbBIE B XMMUU CHMBOJIMYECKUE
(3HaKOBBIE) MOENHN, TPEOOPA30BBIBATH MOJIEIIbHBIE MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMUYecKas (opmyna, ypaBHEHHME XHUMHUYECKOU
peakuu — MpU pEIIeHUU Y4EeOHBIX IO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
OPUMEHSTh HA3BaHHBIE MOJIENIbHBIE MPEACTABICHUS JJIsl BBISIBJICHUS XapaKTEPHBIX
NPU3HAKOB N3y4a€MBbIX BEIECTB U XUMUYECKUX PEAKIUH.

2) 6azoBbIe MCCJIEI0BATEIbLCKHE T1eCTBUS:

BJIaJIETh OCHOBaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIECTB U XMUMHUYECKUX
peaKkuunit;

(bopMyIMpoBaTh LIETU U 3314l UCCIIEIOBAHNUS, UCIIOIb30BaTh TOCTaBICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHI B KadecTBE WHCTPYMEHTA
MO3HAHMS U OCHOBBI JJi1 (DOPMHUPOBAHMS THIOTE3BI MO MPOBEPKE MPABUIBLHOCTU
BBICKa3bIBAEMBIX CY)KICHUN;

BJAQ/JIETh HABBIKAMHM CaMOCTOSITEIBHOIO IUIAHUPOBAHHUS W IPOBEICHUSA
YYEHHUUECKHX 3KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOMIOATh 3a XOJOM
mpoIecca, CaMOCTOSITENIbHO TMPOTHO3UPOBATh €ro pe3yibTar, (HOpMyIHpOBaTh
000011IeHNS U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEI0OBAHMUS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOJIETaHHON paboTe;

NpUOOPETaTh OMBIT YYEHUYECKOM MCCIEeNOBAaTEIbCKOM UM  MPOECKTHOU
JESITEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEILHOMY
NOMCKY METOJOB PEIICHHUS] NPAKTUYECKUX 3a]ay, NPUMEHEHHIO PAa3IUYHbIX
METOJI0B ITO3HAHUS.

3) pa6ora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HHPoOpMauuu (HAYy4HO-
HOMYJISIpHasl JUTeparypa XHWMHUYECKOTO COJEp)KaHUsS, CIpPaBOYHBIE IOCOOMS,
pecypcel MHTEpHETa), aHANM3UpOBaTh MH(POpPMALMIO pa3IMYHBIX BUJIOB U (hopm
[pEJICTaBIICHUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEUYUBOCTb;

(GopMyIMpoBaTh 3aPOChl U NMPUMEHATh PA3IUMYHbIE METOJbI IPU MOUCKE U
orbope wuHbOpMaMK, HEOOXOAMMOW [UJIsl BBIMOJIHEHHA Y4eOHBIX 3ajad
OIPEAEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUS HMH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTUI U PA3IMYHBIX IOMCKOBBIX CHCTEM;

CaAMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  IpEACTaBICHUS
nHpopmaimu (cxeMbl, rpaduKH, TUarpaMMbl, TAOIHILIbI, PUCYHKU U JPYTHE);

UCIOJb30BaTh HAay4dHBIM S3BIK B KayecTBe CcpeAcTBa Mnpu pabore ¢
XUMUYECKOM MH(pOpMaLMe: NpPUMEHSITh MEXIpeIMETHbIe ((pu3nyeckue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;
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HCII0JIb30BATh 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAI'TIAJHOCTH.

KOMMyHHKaTI/IBH])Ie YHUBEpPCAIBHBIC y‘leﬁﬂble )I[CﬁCTBPIH:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMbI B X0JI€ AUAIora /i
JMCKYCCHUH, BBICKA3bIBATh UJIeH, (DOPMYIHPOBATH CBOU MPEIJIOKECHUS
OTHOCHUTEJILHO BBINOJHEHUS NPEITI0KEHHOMN 3a1a4u;

BBICTYNaTh C MPE3CHTAUHUEN pe3yJbTaTOB IT03HABATEIBLHOW JEATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSTEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BBIOTHEHUU
XMMHUYECKOTO JKCIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIEIOBAHUIO CBOWMCTB
U3Yy4aeMbIX BEIIECTB, peAIU3allMi y4eOHOro MpoeKTa, U (OpMYJIUPOBATH BBHIBOBI
[0 pe3yJibTaTaM IPOBEIEHHBIX MCCIIENOBAHUN MYTEM COIJIACOBAHMS IMO3ULUNA B
X0JIe OOCYXKJIeHUS U 0OMEHa MHEHHUSIMH.

PeI‘yJ'lSITI/IBHbIe YHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBI/Iﬂ:

CaMOCTOATENIFHO TUIAHUPOBAaTh U OCYIIECTBIATH CBOIO TO3HABATEIHHYIO
JeSITeNbHOCTh, OIpenenss e Lenu M 3aJadyd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh MpeJJIaraéMblii  aJTOPUTM JIEUCTBUM TIpH
BBIMIOJTHEHUM YYE€OHBIX M MCCIIEOBaTEIbCKUX 3a/ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 WX pemieHHs ¢ Y4ETOM TIONYyYEHHS HOBBIX 3HAHUW O
BEIIECTBAX M XUMUYECKUX PEAKITHSIX;

OCYIICCTBIISTh CAMOKOHTPOJIb JICSITEILHOCTH Ha OCHOBE CaMOaHAIM3a |
CaMOOIICHKH.

MNPEIMETHBIE PE3YJIbTATbHI

[TpeameTHbIe pe3yabTaThl OCBOSHHS TPOrPaMMBI IO XUMHUH Ha yriIyOJIEHHOM
ypOBHE Ha YPOBHE CPEIHETO OOIIero 0Opa30BaHUsS BKIIOYAIOT crienuduaeckue
U1 y4eOHOT0 TIpeMeTa « XUMUs HaydHbIC 3HAHUS, YMEHHSI U CIIOCOOBI JACHCTBUI
10 OCBOCHHIO, MHTEPIPETAIIMA M MPeoOpa30BaHUIO 3HAHUH, BUIBI JEATCILHOCTH
10 TOJYYCHHUIO HOBOTO 3HAHWS M TPUMCHEHHWIO 3HAHWH B pa3IMYHBIX y4EOHBIX
CUTYaITUsX, a TAK)KE B peaIbHBIX )KM3HCHHBIX CUTYAIUSIX, CBI3aHHBIX C XUMHEH. B
mporpaMme 10 XHUMHH TPEAMETHBIE PE3yJbTaThl IMPEACTABICHBI IO TOJaM
U3yUCHUSI.
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10 KVIACC

[IpenMeTHBIE PE3yJBTATBl  OCBOCHMS Kypca «OpraHudueckas XUMHSA»
OTpakaroT:

C(OPMUPOBAHHOCTh MPEACTABIECHUN: O MECTe U 3HAYEHUM OPraHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€ poJid B 0OECHEUYEHUH YCTOMYHUBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUHU MPOOJIEM SKOJIOIMUECKOM, SJHEPreTHYecKon U
NUIIEeBON 0€30IacCHOCTH, B Pa3BUTUU MEIWLIMHBI, CO3/laHUM HOBBIX MaTepUasoB,
HOBBIX MCTOYHUKOB SHEPruu, B obOecrieyeHun palMOHAITILHOTO
IPUPOJIOIIOIb30BaHUS, B (POPMUPOBAHMM MHPOBO33PEHHUS W OOUIIEH KYJIbTYpHI
YeJoBeKa, a TakKKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpPELE;

BJIQJICHUE  CHCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIArarolue NOHATUA — XUMHUUYECKUI 3JIEMEHT, aTOM, JIPO U 3JIEKTPOHHAA
o0oyiouka aroma, S-, p-, d-aTOMHBIE OpOWTATM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHUS aToMa, TUOpUAM3alMs AaTOMHBIX OpOuTanei, HWOH, MOJIEeKYyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPHUILATEIBHOCT, CTENEHb OKUCIECHUS, XUMHUYECKasl CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIM 00bEM, YITIEPOAHBIN CKENeT, (yHKIIMOHATbHAS
rpynna, pagukai, CTPYKTypHble (opMmynbl (pa3BEPHYThIE, COKpalEHHBIE,
CKEJIETHBIE), H30MEpUs CTPYKTYpHass U HPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKasi), HM30MEpbl, T'OMOJIOTUYECKUN Psil, TOMOJIOTH, YIJIEBOAOPO/BI,
KHUCIIOPO/I- U a30TCOAEpKAIIUE OPraHUYEeCKUE COEAMHEHHS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHUs; TEOPHH, 3aKOHBI
(nepuoguueckuii 3akoH JI. M. MenpaeneeBa, TE€OpHUsi CTPOEHHUS OPraHUYECKHUX
BeniecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MACChI BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpAIlEHHs] HHEPrUuM NpH XUMHYECKUX PEAKLUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIME B OCHOBE
NOHUMAaHUSI NPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUM; MPEICTABICHUS
0 MEXaHU3Max XUMUYECKHX pEaKlHil, TEPMOJWHAMHUYECKMX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BIIUSIHUM aTOMOB M TPYII aTOMOB
B MOJIeKyJax (MHAYKTUBHBIA U Me30MepHbIN 3 dexThl, opueHTaHTsl | 1 1l pona);
(akTONOrMYeCKUe CBEJEHUS O CBOMCTBAX, COCTaBE, MOJYYEHHH M OE€30MacHOM
WCITOJIb30BAaHUU BAKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY M MPAKTUYECKON
JCSTENPHOCTH  YENOBEKa, OOIMMX  HAYYHBIX  MPHUHIMIAX  XUMHUYECKOTO
IPOM3BO/ICTBA (Ha MpUMEpPE MPOU3BOJCTBA METAHOIA, IEpepabOTKU HEPTH);

c()OPMUPOBAHHOCTh YMEHHI: BBISBIATh XapaKTEPHbIE NPHU3HAKU TOHITHM,
YCTAaHABJIMBATh MX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS MPU
OMMCAHUU COCTaBa, CTPOEHUS U CBOWCTB OPTraHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTh YMEHUIA:
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HCIIOIb30BaTh XUMUYECKYI0 CUMBOJIMKY IS COCTABJIEHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (hOPMYJT OpraHUYECKUX
BEILECTB;

COCTAaBJIATh YPaBHEHUs XMMHUYECKUX PEAKLUN UM PACKPBIBATh UX CYLIHOCTD:
OKHUCJINTEIbHO-BOCCTAHOBUTEBHBIX ~ pPEAKIMA  IMOCPEACTBOM  COCTABIICHUS
AJIEKTPOHHOTO OallaHca JTUX peaklHii, peakuuii HOHHOTO oOO0MeHa MyTéM
COCTABJICHUS UX MOJIHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHU;

M3TOTABJIMBATh MOJICJIM MOJIEKYJI OPTaHUYECKUX BEIIECTB IS UJUTKOCTPALIUU
UX XUMHYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOEHUSI;

c(hOpMUPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPUHAIJICKHOCTh HU3yYEHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HMX COCTAaBY M CTPOCHHUK) K OIPEHEIEHHOMY
KJIACcCy/Tpynme COCNWHECHWM, JaBaTh WM HA3BaHUS 10 CHUCTEMaTHYECKOU
Homenkiarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHMS VISl OT/AEIbHBIX
MpEeACTaBUTENIC OPraHUYE€CKUX BEHIECTB (ITUJIEH, AlleTUJIEH, TOJIYOJ, TIUIEPHH,
ATUJICHIJIMKONb, (EeHOJ, (opManbAerui], aleTaibIerujl, aleToH, MypaBbHHAs
KHUCJIOTa, YKCYCHAsl KUCJI0Ta, CTEAPUHOBAs, OJIEMHOBAS, MAJIbMUTUHOBASI KUCJIOTHI,
[VIMIAH, aJaHWuH, MaJIbTo3a, (PyKTO3a, aHWIWH, TUBUHWI, H3OMPEH, XJIOPOMIPEH,
CTUPOJI U JIpYTHE);

c(hOpMUPOBAHHOCTh YMEHHUSI OMNpPEACATh BHJ XUMUYECKOW CBSI3U B
OPraHMYECKUX COCIUHEHUSX (KOBAJICHTHAsT U WMOHHAs CBSI3b, OG- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

chOpMUPOBAHHOCTh YMEHHS TPUMEHSTH TMIOJIOKEHUS TEOPUH CTPOEHUS
oprannudeckux BemecTB A. M. bytiepoBa aiisi 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUS;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEpU30BaTh  COCTaB,  CTPOCHHUE,
bu3MYecKue WU XUMHYECKHE CBOWCTBA THUIUYHBIX MPEICTABUTENEH pa3IuUYHbIX
KJIACCOB OPraHUYECKUX BEILIECTB: AIKAHOB, [IUKJIOAIKAHOB, AJIKEHOB, AJIKAJIUCHOB,
AJKWHOB, apOMAaTUYECKUX YIJIEBOAOPOAOB, CIHUPTOB, ajbJIECTUAOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTBIX U CIOXKHBIX 3PUPOB, KUPOB, HUTPOCOCIUHEHUN U
aMUHOB, AMHUHOKHUCJIOT, O€JKOB, YIJeBOMOB (MOHO-, AW- W TOJIMCAXaPHUJIOB),
WUIFOCTPUPOBaTh ~ TFEHETHYECKYID  CBSI3b  MEXKAY HHUMU  YPaBHEHUSMU
COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUNA C HCIOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMUPOBAHHOCTh YMEHHS TOJITBEPKAATh HAa KOHKPETHBIX MpUMEpPaxX
XapaKTep 3aBUCMMOCTU PEAKIMOHHON CITOCOOHOCTH OPraHUYECKUX COCTUHEHUN OT
KpPaTHOCTHU U TUIIa KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOT'O BIIMSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;
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c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEePU30BATh UCTOUYHUKH YIIIEBOJOPOIHOTO
celpbsi  (HedTh, TPUPOAHBIA Ta3, Yroiib), CHOCOOBI €ro mnepepaboTKu U
MPAKTUIECKOE TIPUMEHEHHE MPOTYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUN O ECTECTBEHHO-HAYYHBIX
METOJIax TMO3HAHWS — HAOJIOJCHHUH, U3MEPEHUN, MOJCITUPOBAHNHN, IKCIIEPUMCHTE
(peasTbHOM U MBICJICHHOM) U YMEHHS IPUMEHSTh 9TH 3HAHUS;

c(hOpMUPOBAHHOCTH YMEHUS MPUMEHSTh OCHOBHBIE oreparuu
MBICIIUTEILHOM JESTETbHOCTH — aHalu3 M CHUHTE3, CpaBHEHHUE, 0000IlIeHue,
CUCTEMATHU3alINI0, BBISIBJICHUE MPUYUHHO-CIICCTBEHHBIX CBSI3eH — IS M3ydeHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIINY;

chOpMUPOBAHHOCTh YMEHHI: BBISBJISTh B3aUMOCBSI3b XUMUUYECKHX 3HAHUM C
MOHATUSMH M TIPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oee OCO3HAHHOTO TOHMMAHHUS CYIIHOCTH MAaTepUaTbHOrO €IWHCTBA MUDA,
WCITOJIb30BaTh CHUCTEMHBIC 3HAHUSI TIO OPTaHUYECKOW XUMHH I OOBSICHEHUS H
TIPOTHO3UPOBAHUS SBIICHUH, IMEIOIINX €CTECTBEHHO-HAYYHYIO TIPHPOLY;

chOpMUPOBAHHOCTh ~YMEHUW: TIPOBOAUTH pACUYEThl MO XUMHUYECKUM
dbopMynaM M ypaBHEHUSIM XUMHYECKUX PEAKIMH C MCIIOJIb30BaHUEM (PU3NUECKHUX
BeIMYMH (Macca, OOBEM Ta3oB, KOJUYECTBO BEIIECTBA), XaPaKTEPHUIYIOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAcCUETHl MO HAXOKICHUIO XHMHUYCCKOU
dbopMybl BElIECTBA MO HU3BECTHBIM MACCOBBIM JIOJISIM XHUMHUYECKUX HJIEMEHTOB,
IPOAYKTaM CTOPaHUs, TUIOTHOCTH ra3000pa3HBIX BEIICCTB;

chOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAJIM3UPOBATH U OIICHUBATH
C TIO3UIMHA  DKOJOTMYECKOM  OE30MacHOCTH  TOCJEJACTBUS ~ OBITOBOM |
MIPOU3BOJICTBCHHOM  JICSITEILHOCTH 4YEJIOBEKAa, CBSI3aHHOM C TmepepadoTKOM
BEIIECTB, MCIIOJIb30BATh MOJYUCHHBIE 3HAHUS JIUISI TIPUHSITHUS TPAMOTHBIX PEIICHUI
po0OJIeM B CUTYAITUSAX, CBI3aHHBIX C XUMHUCH;

chOpMUPOBAHHOCTh YMEHHI: CaAMOCTOSITETILHO TUIAHUPOBATh W TPOBOIUTH
XUMUYECKANA DKCIEPUMEHT (TIONydeHWE ¥ HW3YYCHHE CBOWCTB OPraHMYECKUX
BEIIECTB, KAYECTBEHHBIC PEAKIIMH YIJIEBOAOPOIOB pa3IMYHBIX KJIACCOB M
KHUCIIOPOACOJAEPIKAINUX OPTraHMYECKUX BEIIECTB, PEUICHUE SKCIEPHUMEHTATBHBIX
3a7a4 TIO0 PAcCMO3HABAaHUIO OPraHUYECKUX BEIIECTB) C COOJIOJCHHEM IPABHI
Oe3omacHOro oOpalieHusi € BEIECTBAMH U Ja0OpaTOPHBIM 00OpYIOBaHHUEM,
dbopMynHpoBaTh II€NIb UCCIICAOBAHUSA, NPEIACTABIATH B pa3IuyHON (opme
PE3yNbTAThI IKCIIEPUMEHTA, aHAIM3UPOBATH U OIICHUBAThH UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHHUIA:

coOrofaTh MpaBUiia KOJIOTUYECKH 1EeTIECO00Pa3HOTO MOBEICHUS B OBITY U
TPYJAOBOM MEATEIHPHOCTH B IEIIX COXPAHCHHSI CBOETO 3IOPOBBS, OKPYKAFOIICH
IPUPOTHON CPEIbI ¥ TOCTHKCHUS €€ YCTOWIMBOTO Pa3BUTHS;
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OCO3HaBaTh OINACHOCTh TOKCHUYECKOTO JCHCTBUSI Ha MKUBBIE OpPraHU3MBbl
ONPEACIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbIci nokazaTens [1/1K;

aHAJIM3UPOBATh 11€JIECOO0PA3HOCTh MPUMEHEHUS OPraHUYEeCKUX BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIICHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIAThH II€JICHANPABICHHBIA TMOUCK
XUMHAYECKON MHMOPMAIIUK B PA3IMYHBIX HCTOUHUKAX (HaydHas M yueOHO-Hay4dHas
JUTEpaTypa, CpeIcTBa MaccoBoi mHGopMaluu, HTepHeT U Ipyrue), KpUTHIECKU
aHAJIM3UPOBATh XMMUUYECKYIO MH(pOpMalnio, nepepadaTbiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBUH C MOCTABJICHHOW y4eOHOM 3a1aueit.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «OOmmass W HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(hOPMUPOBAHHOCTh TMPEJCTABIICHUN: O MaTEpUAIbHOM €IUHCTBE MU,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJICHUM MPUPOABL, O MECTE U 3HAUYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAayK U €€ POJU B OOCCIEYEHHH YCTONYMBOIO
pa3BUTHS, B PEUICHUH MPOOJIEM 3KOJOTHYECKOW, SHEPreTHUEeCKOW M TMHINEBOMN
0€30MacHOCTH, B Pa3BUTHUU MEAUIIUHBI, CO3aHWUM HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB DHEPIHH, B OOCCIEUEHUM PAIlMOHAIBHOTO MPUPOIONOIb30BaHUS, B
GbOpMHUpPOBAaHUM MUPOBO33PEHUSI U OOIIEH KyJIbTYpbl YeElOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIIEHHMS K CBOEMY 3J0POBBIO M IIPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XWMHWYECKUX  3HAHWUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloIue TMOHATUS — XUMHYECKMH JJEMEHT, aToM, SAPO aroMma,
M30TOIBI, JJIEKTPOHHAS 000JI0UKa aToMa, S-, p-, d-aTOMHbBIE OpOUTATIN, OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHUSI aToMa, THUOpHUIM3AIUs aTOMHBIX OpOWTaliel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJEKTPOOTPUILIATEILHOCTh, CTENEHb  OKHUCIICHHUS,
XUMHYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, METalIu4yeckasi, BOJOpPOIHAs),
KpPUCTAUIMYECKAs] PpEIIETKa, XUMHUYECKas peakiusi, pacTBOp, 3JIEKTPOIUTHI,
HEDJICKTPOJIUTBI, DJICKTPOIUTUYECKAsT AUCCOLMAIUS, CTENEeHb JHUCCOIMALINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHCIWTEIb, BOCCTAHOBUTEI, TEIUIOBON 3 EKT
XUMHUYECKOW peaKuM, CKOPOCTh XMMUUYECKON PEAKIIUH, XUMUYECKOE PABHOBECHUE;
TEOPUM U 3aKOHBI (TEOpHUs SJICKTPOJUTHUUECKON IUCCOIMALUM, TEPUOIUYECKUN
3akoH /.. MeHieneeBa, 3aKOH COXPAaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILICHUS PHEPIUM MPU XMUMHUUYECKHUX PEaKIIMAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK
XUMHWHU, MHPOBO33PCHUCCKUE 3HAHUA, JIekKallUe B OCHOBE IMOHUMAHMS
OPUYUHHOCTH U CHUCTEMHOCTHM  XUMUYECKUX  SBJIICHHH;  COBPEMEHHBIE
NpEACTaBJICHUS O CTPOCHUHU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJICKYJISIDHOM ~ YPOBHSIX; TMPEJACTABICHUSA O MEXaHU3Max XUMHUUYECKUX
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peakuuid, TEPMOAMHAMHUYECKUX UM  KUHETHYECKMX 3aKOHOMEPHOCTAX  HUX
IPOTEKAHUS, 0 XMMUYECKOM PAaBHOBECHH, PAaCTBOPAaxX M JUCIEPCHBIX CUCTEMAX;
(haKTONIOTMYECKHE CBEIEHUS O CBOMCTBAX, COCTABE, MOJYYEHHH U O€30MacHOM
UCMOJIb30BaHUM BaXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U IPAKTUYECKOM
NEeSTENbHOCTH  4YeJNOBEKa, OONIMX  HAay4YHBIX MPUHIMIAX  XUMHUYECKOTO
IPOU3BOJICTBA;

C(OPMUPOBAHHOCTb YMEHHI: BBIABIISATh XapaKTEPHbIC MPU3HAKU MOHSITHH,
YCTAaHABJIMBATh MX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS MPH
ONMCAHUM HEOPTaHWYECKHUX BELIECTB U UX MPEBPALICHUN;

c(OpMUPOBAHHOCTh YMEHHUSI HCIOJIb30BATh XUMHUYECKYID CHUMBOJMKY JIs
cocTaBieHMs (QOpMya BeHIECTB M  ypaBHEHUH  XMMHUYECKHMX peakiui,
cucrematnueckyro HoMeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIBHBIX
BELIECTB;

c(OPMHUPOBAHHOCTb YMEHHUS OINPENEISITh BaJICHTHOCTh U CTENIEHb OKHCICHUS
XMUMHUYECKHUX JJIEMEHTOB B COCAMHEHMSIX, BUJ XMMHUYECKON CBS3U (KOBaJICHTHas,
VMOHHAs, METAJUIMYECKasi, BOAOPOJHAsA), THUI KPUCTAUIMYECKONM PEIIETKH
KOHKPETHOT'O BEILIECTBA;

C(OPMUPOBAHHOCTb YMEHHSI OOBSCHATH 3aBUCUMOCTb CBOWCTB BEILLECTB OT
BUJAa XWMHYECKOW CBSI3M M TUNA KPUCTALIMYECKOW pEmIETKH, OOMEHHBIA M
JOHOPHO-aKIIETITOPHBIN MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOM CBS3HU;

cOPMUPOBAHHOCTh ~ YMEHMI:  KJIAcCU(ULIMPOBATh:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTABY, XUMUYECKHE PEAKLIMH 10 PA3JIMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrolux BeHIeCTB, TEIIOBOMY 3((dEKTy peakluu, U3MEHEHHUIO
CTENEHEl OKHUCIEHUs JJIEMEHTOB, OOpPaTMMOCTH, Y4YaCTHUIO KaTaiau3aTopa H
Apyrue); CaMOCTOSATENbHO BHIOMPATh OCHOBAHUS U KPUTEPUH AJIA Kiaccuukau
U3Yy4aeMbIX BEHIECTB U XUMHUYECKUX PEaKIINii;

c(OPMUPOBAHHOCTh YMEHHUS PACKPHIBATh CMBICI NEPUOANUECKOro 3akoHa /I.
W. MenneneeBa 1 IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLIYIO, O0BICHUTEIBHYIO
U IIPOTHOCTUYECKYIO (PYHKIIMH;

C(OPMUPOBAHHOCTh YMEHHIl: XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XMMHYECKHX OJJIEMEHTOB II€PBOIO—UYETBEPTOrO IEPUOJOB
Ilepmonnueckonn  cucrembr .M.  MenneneeBa,  HCHOJB3ys  TOHATHSA
«QHEPreTUYECKHE YPOBHU», «IHEPreTUUECKHE IMOAYPOBHW», «S-, p-, d-aTOMHbBIE
opOUTann», «OCHOBHOE U BO30YXKJAEHHOE SHEPreTUUYECKHE COCTOSHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHMUYECKUX 3JIEMEHTOB M MX
coeAuHeHUM no mnepuoaaM U rpynnaM Ilepmogmueckon cucremsr /. W
MeHnneneeBa, BAJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
UX DJICKTPOHHBIX 000JIOUECK;

30



chOpMUPOBAaHHOCTh ~ YMEHMM: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKHE  CBOWMCTBA  BEUIECTB  pa3iIMYHbIX  KJIAcCOB,  IOJATBEPKIATh
CYIIIECTBOBAHHE TEHETUYECKOW CBA3M MEXKIY HEOPraHMYECKHMMH BEIIECTBAMHU C
HOMOIIIbIO YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEaKUi;

C(OPMUPOBAHHOCTb YMEHHS PACKpbhIBaTh CYIIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBHTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIrO OanaHca
ATUX peakUui; peakuuil HOHHOrO OOMeHa NYyTEM COCTaBJICHUS WX MOJHBIX U
COKpalI€EHHbIX  MOHHBIX  YpPaBHEHUW;  PEaKUMM  TUAPOIM3a;  peakUui
KOMIUIEKCOOOpa3oBaHus (Ha IpUMepe TUAPOKCOKOMILJIEKCOB IIMHKA U aJTFOMUHUA);

C(OPMUPOBAHHOCTH yMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TPOTECKAHHSI
XMMHUYECKUX PEAKIUl ¢ Y4ETOM HMX PHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
M3MEHEHHUSI CKOPOCTH XHWMHUYECKOM peaklUd B 3aBUCUMOCTH OT Pa3TUYHbBIX
(akTOpOB, a TAKXKE XapaKTEp CMELIEHHUs] XUMUYECKOT0 PABHOBECHSI 10| BIMSIHUEM
BHELIHUX Bo3xercTBuil (npunuun Jle latensbe);

C()OPMUPOBAHHOCTh YMEHMSI XapaKTEPHU30BATh XUMHYECKHE PpEaKIMH,
JeXKalle B OCHOBE IPOMBIIIJICHHOTO TMOJYYEHHs CEpHOM KHUCIOTHI, aMMHUakKa,
o0IIre Hay4yHble MPHUHIMIBI XUMUYECKUX MPOU3BOJACTB; IEJIecCO00pa3HOCTD
IPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKH
3pEHHsI COOTHOIICHHUS PUCK-TI0JIh3a;

C(OPMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHMM O METOJAaX HAay4yHOro
MO3HAHUS SIBIICHUN TpUpOABl — HAOMIOJeHWE, HW3MEpEHHe, MOJCIMPOBaHNE,
HKCIIEPUMEHT (peabHbI U MBICICHHBIH ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHUS IPUMEHSATh 3TH 3HAHUS MPHU SKCIEPUMEHTAIBHOM HCCIIEI0BaHUH BEIIECTB
U JUIsT OOBSICHEHHS XHUMHYECKHX SIBICHUH, HWMEIONIMX MECTO B TIPUPOJE,
NPaKTUYECKOM J1eATEIbHOCTH Y€I0BEKa U B MTOBCETHEBHOM JKU3HH;

Cc(OPMUPOBAHHOCTh YMEHUS BBIABISATH B3aWMOCBSI3b XUMHUYECKUX 3HAHUU C
HNOHATUAMM UM TPEACTABICHUSIMHU APYTrUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1ee 0CO3HaHHOTO MOHUMAaHUSI MAaTEPUATBHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI NPOBOAUTH PACU€Thl: C HCIOIb30BAHUEM
MOHSTUIA «MaccoBasi J0JsI BEUIECTBA B PACTBOPE» U «MOJISIpHAs] KOHICHTPAIU;
Macchl BEIIECTBA UM 00bEMa ras3a 1o U3BECTHOMY KOJIMUYECTBY BEILECTBA, MAcce
Wi 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMU BEIIECTB; TEIUIOBOro 3ddexra
peaKuny; 3HAYEHHUS BOJOPOJHOrO IOKA3aTeNsl pacTBOPOB KHUCIOT W IIEJIOYEH C
U3BECTHOW CTENEHbIO AMCCOLMAIMK; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
MPOJAYKTA PEAKIMHU, €CIU OJIHO M3 MCXOJHBIX BEUIECTB JaHO B BHJE PACTBOpA C
OIpesieIEHHON MaccOBOM J0Jiell pacTBOPEHHOTO BELIECTBA WJIM JIAHO B M30BITKE
(MMeeT TpHUMECH); AOJIM BbIXOAA NPOAYKTa pPEAKUUU; OOBEMHBIX OTHOIIECHUN
ra3os;
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c(hOpMUPOBAHHOCTh YMEHMM: CaAMOCTOSITETILHO IUIAHUPOBATh W IMPOBOIUTH
XUMUYECKUNA  JKCHEpPUMEHT  (MIPOBEICHME  pEaKIuid  HOHHOrO  OOMeHa,
MOATBEPKACHUE KaUECTBEHHOIO COCTAaBa HEOPTaHMYECKUX BEILIECTB, ONPEIEICHHE
Cpelbl PacTBOPOB BEIIECTB C IMOMOIIBID HWHIWKATOPOB, HW3YyYEHHUE BIMSHUS
paznuyHbIX  (PAKTOPOB HAa  CKOPOCTh  XMMHUYECKOW  pPEaKIUH, perieHue
OKCIIEPUMEHTAJILHBIX 3a7ad 1o Temam «Metammey u  «Hemeramme»y) ¢
cOOJII0/IeHUEM TpaBuil 0€30MacHOr0 OOpaIeHUs C BEIIECTBAMHU U JTaOOPaTOPHBIM
o0opynoBanuveMm, (popMynupoBaTh IeJib HCCIEIOBAaHMS, TMPEJACTABISIThH B
pa3nuaHON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATH U OIICHUBATH UX
JIOCTOBEPHOCTB;

chOpMUPOBAHHOCTH YMEHHI: COOTIOATh TIPABUIIA MOJIH30BAHUS XUMHYECKOU
MOCYyI0OM ¥ JTa0OPaTOpPHBIM OOOPYIOBAaHHWEM, OOpalIeHHWs] C BEMIECTBAMU B
COOTBETCTBUU C HMHCTPYKLUMSIMU TIO BBIMOJHEHUIO JTa00paTOPHBIX XMUMHYECKUX
OTIBITOB, DKOJIOTHYECKH IIEIeCO00pa3HOr0 TMOBENCHHUS B OBITY W TPYIOBOM
JESITENbHOCTU B IIEJIAX COXPAHEHHSI CBOETO 3/I0POBbs, OKpPYKAIOUIEH MPUPOTHOM
cpenbl W JIOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh OIMACHOCTH
TOKCHYECKOTO JEHCTBUS HA >KUBBIE OPraHU3MBbl ONPEIETEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbIca nokazarens [1/1K;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYILECTBIISTh IICJICHANPABICHHBIA TOUCK
XUMUYECKON MHGOPMAILIUK B Pa3IMYHBIX UCTOYHUKAX (HaydHasi U y4eOHO-Hay4YHas
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmaru, UHTEpHET U Apyrue), KPpUTHUECKU
aHATM3UPOBATH XUMHUYECKYIO MH(GOPMAIINIO, TiepepadaThiBaTh €€ M UCIOIb30BaTh
B COOTBETCTBHHM C TIOCTaBJICHHON y4eOHOM 3aqaucii.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | Ilpakrnueckue
n/n NMPorpaMMmel Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
1.1 [ToBTOpeHnue 3a kypc 9 kiacca 5 1
IIpenmer oprannyeckoit xumuu. Teopus
1.2 CTp olcleHI/m op raHUYECKUX COE I/IHeHI/II\EI) A.M 15 bubamorexa [IOK
' P P A T https://m.eds00.1u/d69df650
Bbytnepona
Uroro no pazneny 20
Pa3nen 2. Yraesoaopoabt
21 [IpenenbHbIE YII€BOAOPOIBI — ATKaHBI, ; bu6mmotexa [IOK
’ IIUKJIOAJIKAHBI https://m.edso00.1ru/d69d 650
29 HenpenenbHabie yrineBogopoabl: aaKEHbI, 17 1 bubmotexa [JOK
' aJIKaJIuCHbI, aJIKUHBI https://m.edsoo.ru/d69d{650
bubmorexa [IOK
23 ApoMaTHueckue yrieBoaopo ape 10
POMATHECKHE YIJICBOAOPOABI (APCHEN) https://m.edso00.ru/d69d{650
24 [IpupoaHble HCTOUHUKHU YTIIEBOAOPOIOB U UX 4 bu6motexa [IOK
' nepepaboTKa https://m.edso00.ru/d69df650
bu6morexa IIOK
2.5 r 5 1
HIOT SHIPOHSBOIHRIC YIIEBONOPOLOB https://m.edso00.1ru/d69d{650
Hroro no pazneny 43

Paznea 3. Kuciiopoacoaepxamme opranndeckue coeJMHeHu s
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bubmorexa IIOK

3.1 C .D 15
{HPTBL eI https://m.eds00.ru/d69df650
KapOoHunbHbIC COSTUHEHHUS: allbICTU/IBI U
bub6morexa IIOK
3.2 keToHbl. KapOoHOBbIE KHCIOTHI. CII0KHBIE 24
https://m.eds00.ru/d69df650
3¢upsl. XKupsl
bubmuorexa [IOK
33 vy 11
HICROAH https://m.edso0.rw/d69df650
Uroro no pazneny 50
Pa3nen 4. A3oTcoaepikaiiue oprannyeckue coeJUHEeHUs
4.1 Amunabl. AMPHOKHCIOTRI. bemku 14 bubmorexa TIOK
https://m.eds00.ru/d69df650
Uroro no pazneny 14
Pasnea 5. BoicokoMoJsieKyIsipHbIE COeIMHEHUS
5.1 BricokoMmonekymsipabIe COSUHCHUS 9 bubmotexa [TOK
' yIAp A https://m.eds00.1u/d69df650
Hroro no pasaeny 9
HazBanue moayJist
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 136
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11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrtpoiasbnsbie | IlpakTHyeckue (mupp )
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3zpnea 1. Teoperuyeckue 0CHOBBI XUMHHU
1.1 IToBTopenue 3a kypc 10 knacca 5 1
Crpoenue aroma. [lepnoanueckuii 3akoH
bu6mmoreka [JOK
1.2 u [lepuoanueckas cucreMa XUMUYECKHUX 12
https://m.edsoo.ru/2dd57124
anemenToB /I. 1. MeHnaeneeBa
13 Crtpoenue BeniecTBa. MHOT00Opasue 10 1 bubmorexa [JOK
' BEILECTB https://m.edsoo.ru/2dd57 124
bu6moreka [JOK
1.4 X 1
HIMHHECKHE peaiiii 36 3 https://m.edsoo.ru/2dd57124
Uroro no pazneny 63
Paznen 2. Heoprannueckass xXuMus
bubmioreka [IOK
2.1 H 34 1 3
eMETaILIR https://m.edsoo.ru/2dd57124
22 Meraml 30 1 2 Brbmiorexa LIOK
https://m.edsoo.ru/2dd57124
Uroro no pazneny 64
Pasznen 3. Xumus u Ku3Hb
31 Metoapl mO3HAHUS B XUMHUHU. XUMUS U 9 bubmotexa [JOK
' KU3Hb https://m.edsoo.ru/2dd57 124
Uroro no pazneny 9
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OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo uacoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHUH

DJIeKTPOHHBIE UG poBbIE
o0pa3oBaTe/bHbIE peCypchl

[ToBTOpeHue 3a kypc 9 kiacca.
Teopus 3/1C. OBP.

[ToBTOpeHue 3a kypc 9 kiacca.
XHUMHWYECKHE CBOICTBA
HEMETAJUIOB.

XUMHUYECKHE CBOMCTBA
HEMETAJIIOB

XHUMHWYECKHE CBOICTBA
METAaJLIOB.

BxoaHasi KOHTpoOJ/IbHAA
pabora

[Ipenmer u 3HaueHue
OpraHUYECKON XUMUH,
MPEACTABICHUE O
MHOT000pa3uu OPraHuueCcKuX
COCIIMH CHHI

bubmoreka [IOK
https://m.edso00.ru/3686e615

DNEeKTPOHHOE CTPOECHUE aTOMa
yriiepoaa (OCHOBHOE U
BO30YKJIEHHOE COCTOSIHHUS).
BaneHTHBIE BO3BMOKHOCTH
aToMa yriiepoja

bubmmoreka [IOK
https://m.edsoo.ru/0ce6fd4c

XUMHUYECKas CBI3b B

bub6mmoreka [JOK
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OPraHWYECKUX COCITUHCHUSX.
MexaHu3Mbl 00pa30BaHH
KOBAJIEHTHOM CBS3H, CIIOCOOBI
pa3phbiBa cBs3eH

https://m.edsoo.ru/8d39f5¢8

Tuner PCaKOMOHHBIX YaCTHII.

10

Teopus crpoenus
OpPraHUYECKUX COCIUHEHUN A.
M. bymiepoBa

bubmorexa [IOK
https://m.edsoo.ru/9e595¢cb8

11

Teopust crpoenus
OpPraHUYEeCKUX COCUHEHUN
A.M.Bbytneposa

12

Bunel nzomepuu: cTpykTypHas,
MIPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3P PEKTH B
MOJIEKYJIaX OpraHUYecKUX
COEIMHEHUN

bu6morexa IIOK
https://m.edsoo.ru/b0e61661

13

Me3oMepHBIi 1 HUHIYKTUBHBIN

3¢ eKThI

14

IIpencraBnenue o
KJIaCCU(PMKALMU OPraHUYECKUX
BELICCTB

15

Knaccudukanus opraHngecKkux
BEIIIECTB

16

CucremaTnaeckas
Homenksatypa (IUPAC)
OpPraHNUYECKUX BEIIECTB

bu6morexa IIOK
https://m.edsoo.ru/c212dd21

17

CucreMaTruueckas
HoMeHKJsaTypa MIOITAK
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TpuBnanbHas U panvoHaIbHAs

18 HOMEHKJIaTypa
19 Knaccudukanus peakuuii B bu6motexa [IOK
OpPraHUYECKON XUMUHU https://m.edsoo.ru/ba5706aa
20 Cucrematuzanus 1 00001IeHHE but6mmoreka [JOK
3HAaHUM MO TeME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUHN PsijI,
oOmast popmyJia, HOMEHKJIATypa
21 U I/IBOMS]);)I/II;I, zHeKTpOHHoe u o buomorexa [IOK
https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI
2 DOu3nYecKne 1 XUMUISCKHIE bubmorexa [IOK
CBOMCTBA aJIKAaHOB https://m.edsoo.ru/3137711¢
23 XWMHUUYECKHE CBOMCTBA aJIKaHOB
Haxoxnenve ankanosB B
24 npupojie. CriocoOs! MoTydeHust Bubmmorexa [IOK
https://m.edsoo.ru/259b0ash
Y IPUMECHEHHUE aJIKaHOB
[{uKnoaakaHbl: o0mas
¢bopmyna, HOMEHKIATypa U
25 U30MepHsi, 0COOEHHOCTH bubmoreka [IOK
CTPOEHUS U XUMUYECKUX https://m.edsoo.ru/156730d2
CBOMCTB, CIIOCOOBI MOTYYCHUS U
MIPUMEHECHUE
26 XUMHYECKHE CBONCTBA
[IMKJI0AJIKAHOB
Penrenne pacu€rHbix 3a71a4 HA
27 OTIpeeNIeHNE MOJIEKYJIISIPHON bubmorexa [IOK
https://m.edsoo.ru/bf84d8eb

(hopMyITbI OpraHNYEeCcKOro
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BEIECTBA 110 MaCCOBBIM JOJISIM
aTOMOB 3JICMCHTOB, BXOAAIIMX B
ero cocras. CucreMaTn3anus u
000011IeHNE 3HAHNUH 10 TEME

AJIKEHBI: TOMOJIOTHYECKUN AT,
obmras hopmyia,
HOMEHKJIaTypa, 3JIEKTPOHHOE U

bub6muorexa IIOK

28
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MosiekyJl. CTpyKTypHast U LuC-
TPaHC-U30MEPHUSI AJIKEHOB
29 XVWMHUYECKHE CBOMCTBA aJIKEHOB
(MSITKOE U K ECTKOE OKHCIICHUE)
30 XHUMHUYECKHE CBOMCTBA aJIKEHOB
duznyeckne U XUMHUIECKUE
. but6mmoreka [JOK
31 cBoOMcTBa ajkeHoB. [IpaBuio
https://m.edsoo.ru/21069¢ccd
MapkoBHHKOBa
1 CniocoObl oJTy4eHHs 1 bubmotexa [JOK
MPUMEHEHUE AJIKEHOB https://m.eds00.1u/665dc058
IIpakTHueckas padora Ne 1
33 (f) eme "Ilo pe e THJIeHa bubmorexa LIOK
1o TeM JIy4eHHe 3THIICH
y . " https://m.edsoo.ru/0941eed8
U H3Y4YEHHE ero CBOiCcTB
Pemenne pacu€tHbix 3a71a4 HA
34 onpeeneHne MOJIEKYJIISIpPHOU bu6motexa [IOK
(hopMYyJIBI OPraHUYECKOro https://m.edsoo.ru/e9ea9921
BEIL[ECTBA
AJIKaIMeHBI: CONPSLKEHHBIE,
bub6morexa IIOK
35 M30JIMPOBAHHBIE,
https://m.eds00.1u/04298c0a
KyMYJIMPOBaHHBIE.
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Oco06eHHOCTH 2JIEKTPOHHOT O
CTPOCHUS

XUMHUYECKHE CBOMCTBA

bub6moreka [JOK

36 CONPSKEHHBIX JUECHOB https://m.edsoo.ru/e561253d
3 XVWMHUYECKHUE CBOMCTBA
! aJKaJIueHOB (OKHCIICHHE)
13 CriocoOblI OJTy4eHHS 1 bubmmoreka [JOK
MIPUMEHECHUE AJIKAJINEHOB https://m.edsoo.ru/1aa81660
AJIKHMHBI: TOMOJIOTUYECKUHN psi,
ob1as popmyia,
39 HOMeHK?;anyga, AJIEKTPOHHOE U bubmmorexa [IOK
https://m.edsoo.ru/68bbccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3HYECKHE CBOMCTBA
. bubmmoreka [IOK
40 XUMHYECKHUE CBOMCTBA AJIKUHOB
https://m.edso00.1u/23493a93
41 KauecTBeHHBIE peakuuu Ha bubmoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da
47 CriocoOblI OJTy4eHHS 1 bubmmoreka [JOK
NIPUMEHEHHUE aJIKUHOB https://m.edsoo.ru/a6fValea
Pemenue 3amau: pacuérel o
43 YPaBHEHHIO XUMHYECKOU bubmoteia LIOK
https://m.edsoo.ru/5db8e526
peakuuu
44 Cucremartuzauus u 00o01IeHne
3HaHUU 10 TeME
ApEHBI: TOMOJIOTUYECKUH P,
45 oOmras popmyia, bubmoreka [{OK

HOMEHKJIaTypa. DJIEeKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE

https://m.edsoo.ru/a92a7094
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MOJIEKYJ O€H30J1a U TOIyoJa, UX
(u3HUecKre CBOMCTBA

46

XVUMHUYECKHUE CBOMCTBA apEHOB:
peaKkIny 3aMeIeHUs

bub6moreka [JOK
https://m.edsoo.ru/a44al ac4

47

XVWMHUYECKHUE CBOMCTBA apEHOB:
peaKuu MpUCOETUHEHHUS,
OKHCJICHHE TOMOJIOTOB OeH30J1a

bubmiorexa [IOK
https://m.edsoo.ru/a44al ae4

48

OCco0EHHOCTH XMMUYECKUX
CBOMCTB CTUPOJIa

but6mmoreka [JOK
https://m.edsoo.ru/d5018a54

49

OxucieHre roMoJIOros 0OeH3o01a

50

Pemenne pacu€tHbix 3a71a4 HA
onpeseneHre MOJIEKyJISIpHOU
(hopMYJIBI OPraHUYECKOr0
BelleCTBa

bubmmoreka [IOK
https://m.edsoo.ru/53461a2¢

51

Crioco6sI mosTyueHust u
MPUMEHEHUE apEeHOB

bu6morexa IIOK
https://m.edsoo.ru/6f717d09

52

I'eneTnueckas cBSA3b MEXKIY
Pa3IMYHBIMU KJIaCCaMH
YTJIEBOJIOPOIOB

53

I'eneTnueckas CBA3b MEXKAY
pa3IM4HBIMU KJ1accamu YB

54

Pacuérsl o ypaBHEHUSIM
XUMUYECKUX PEaKIHi.
Cucremartusanus 1 00001eHHE
3HAHUH 10 TEME

55

[Ipuponnsii ra3. [lonyTtaele
He(TIHBIE Ta3bl

56

KamenHsllii yroias ¥ NpOAyKThI

bub6mmoreka [JOK
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ero nepepadoTku

https://m.eds00.ru/69b3398b

57

Hed b 1 criocoOb! e€
nepepaboTku. [Ipumenenue
MIPOJYKTOB MepepaboTKu HedTh

bubmmoreka [IOK
https://m.edsoo.ru/2119de78

58

I'eneTnueckas cBSA3b MEXKIY
Pa3JIMYHBIMU KJIaCCaMH
YTJIEBOJIOPOIOB

59

raJTOl"eHOHpOI/ISBOI[HBIe
YTJIE€BOAOPOAO0B: 3JICKTPOHHOC
CTPOCHHUC, PCAKIIUHU 3aMCIICHUA
rajorcesa

bub6muorexa IIOK
https://m.edsoo.ru/82b4d759

60

JeiicTBue mienoven Ha
rajgoreHIPON3BOTHEIE.
BzaumoneiictBue
JIATAJIOTeHAJIKAHOB ¢ MAarHUEM U
ITHKOM

61

Cucrematusanus 1 00001eHne
3HAHWU MO pa3aeiny
"YraeBogoposr"

bubmiorexa [IOK
https://m.edsoo.ru/20e8922

62

Cucrematn3anus u 00001eHne
3HaHUU 10 paszaerny YB

63

KourpoJbHas padora 2 no
Teme "Yriaesoaopoanbt'

bub6moreka [JOK
https://m.eds00.ru/95¢9e298

64

[IpenenbHbIe OIHOATOMHBIE
CITHPTHI: TOMOJIOTHYECKUH P/,
oOmras hopmysia, CTpoeHUE
MOJIEKYJ1, U30MEPUs,
HOMEHKJIaTypa,

bu6morexa IIOK
https://m.edsoo.ru/df04c5cd

43



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

Kjaccupukanus, GU3ndecKre

CBOICTBa
XUMHUYECKHUE CBOMCTBA

65 ere O1HOATO bubmmoreka [IOK

MpeNeNbHBIX OAHOATOMHBIX
P https://m.edsoo.ru/26ee34fe
CIIUPTOB
66 XUMHUYECKHE CBOMCTBA CIIUPTOB
Crioco6sI mosTyueHust u
bub6muorexa IIOK
67 IPUMEHEHHUE OJJHOATOMHBIX
https://m.edsoo.1u/484100000000000
CIIUPTOB
IIpocTsie aups:

68 HOMEHKJIaTypa U U30MepHusl, bubmmoreka LIOK
0COOEHHOCTH (PU3NYECKHUX U https://m.edsoo.ru/c2c788b2
XUMUYECKUX CBOMCTB
MHoOroaToMHbIE€ CUPTHI:

69 STUJICHTJIMKOJb U TIHUIEPUH, UX bubmmoreka [IOK
(bu3NYECKNe U XUMHYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA

70 XUMHYECKHE CBOMCTBA
MHOTOaTOMHBIX COIUPTOB
Crioco6bI mosTyueHust u

71 i bubmmoreka [JOK
IPUMEHEHNE MHOT 0aTOMHBIX

P https://m.edsoo.ru/d12e567d
CIUPTOB
@DeHOII: CTPOECHUE MOJIEKYJIBI,
. bubmmoreka [JOK
72 ¢uznyeckue cBoMCTRA.
https://m.edsoo.ru/2ce72618
ToxcuarOCTh PeHosa
73 XUMHUYECKHUE CBOMCTBA (eHoIIa
. bubmoreka [JOK
74 XuMuueckue cBoMcTBa GeHoa 1

https://m.edsoo.ru/037ca5f9
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75

Crioco6bI mosTyueHust u
npuMeHeHue GheHona

bu6morexa IIOK
https://m.edsoo.ru/c77ddf4c

76

IIpakTnueckas padora Ne 2.
Pemenue
JKCNePMMEHTATbHBIX 33124
no reme "Crnimprol U peHobI"

bub6moreka [JOK
https://m.edsoo.ru/fd0ced09

77

Cucrematusanusa U 00001IeHIE
3HAHUH 110 TEME

bubmmoreka [JOK
https://m.edsoo.ru/1810cb9b

78

Pemenue 3aa4 Ha BBIBOJ
XUMHYECKUX (PopMyII 1o
YpaBHEHUIO PEaKINH

79

ANbIeruapl 1 KETOHBI:
AIIEKTPOHHOE CTPOCHHE
KapOOHMJIbHOM IpyIIIbI;
TOMOJIOTHYECKHE PSIIbI, 001I1ast
dbopmyna, uzomepus u
HOMEHKJIaTypa

bu6morexa IIOK
https://m.edsoo.ru/b139beaa

80

AJ'II)I[CFI/I)II)I 1 KE€TOHBI:
(bI/ISI/I‘IeCKI/Ie CBOﬁCTBa; peakuuun
IMPUCOCANHCHUA

bubmorexa [IOK
https://m.edsoo.ru/c887425¢

81

Peakiiun oxkucienus n
Ka4eCTBEHHbIE PEAKIUU
anbJAETUI0B U KETOHOB

bubmoreka [IOK
https://m.edsoo.ru/a393baa9

82

XHUMHWYECKHE CBOICTBA
aJILIETUIOB

83

XUMHUYECKHE CBOICTBA
aIbIETUIOB

84

CrniocoObI mosy4yeHus

bub6mmoreka [JOK
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aAJIbACTU 0B 1 KCTOHOB

https://m.edsoo.ru/520d1c51

OIHOOCHOBHBIE TIpEIEIbHbIE
KapOOHOBBIEC KHCIIOTHI,

bub6moreka [JOK

85
0COOEHHOCTH CTPOCHHS MX https://m.edsoo.ru/fecObl 13
MOJIEKY T
N3oMepus 1 HOMEHKIIATypa
bubmorexa [IOK
86 KapOOHOBBIX KHCIIOT, UX
. https://m.edsoo.ru/700cc87b
(usnueckue cBoCcTBa
XUMHUYECKHUE CBOKCTBA
bub6muorexa IIOK
87 IpeebHbIX OJHOOCHOBHBIX
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
XUMHUYECKHUE CBOMCTBA
88 OJTHOOCHOBHBIX KapOOHOBBIX
KHCIIOT
OcobeHHOCTH CBOMCTB
29 MYypaBbUHOW KHCIIOTHI. bu6mmoreka [JOK
MHoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb3 1be71
KHUCIIOT
OcCoOEHHOCTH CBOMCTB:
HEMpeIeNbHbIX U
apoMaTUYECKUX KapOOHOBBIX,
bubmoreka [IOK
90 JTUKapOOHOBBIX,
https://m.edsoo.ru/83a08773
TUIPOKCUKApOOHOBBIX KUCIIOT.
[IpencraBuTenu BbICIIUX
KapOOHOBBIX KHCIIOT
91 [Tonsarue o npou3BOAHBIX bu6motexa [IOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
92 CriocoOblI IOJTy4eHHS 1 bubmmorexa [JOK
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MIPUMEHEHNE KapOOHOBbIX
KHCIIOT

https://m.edsoo.ru/7¢065¢9d

93

CrnoxHble 3Qupsbl:
TOMOJIOTHYECKUH PsifI, 00IIast
dhopmyna, uzomepus u
HOMEHKJIaTypa

bub6moreka [JOK
https://m.edsoo.ru/adfffe6d

94

dusnueckue U XUMAYECKUE
cBolicTBa 3(UPOB

bubmiorexa [IOK
https://m.edsoo.ru/ad6b94b2

95

Pemienne pacu€rHbIX 3a7a4: MO
YpaBHEHUIO XUMUYECKOMI
peakinu, Ha onpeecHue
MOJICKYJIIPHOU (OPMYJIbI
OpPraHUYECKOr0 BEIIECTBA

96

IIpakTnueckas padora Ne 3.
Pemienne
JIKCIEPUMEHTAJIBHBIX 327124
no teme "KapooHoBbie
kuca0Thl. Ciro:xxubie 3¢gupnr"

bub6morexa IIOK
https://m.edsoo0.ru/4866711fb

97

XKupsl: ctpoeHue, puznUecKue
Y XUMHUYECKHE CBOWCTBA
(ruzmposus)

bubmoreka [IOK
https://m.edsoo.ru/al 9¢5b98

98

OcoOeHHOCTH CBOMCTB KHUPOB,
COZlepIKalIUX OCTATKH
HEMpEeeIbHBIX KUPHBIX
KHUCIOT. JKupsl B mpuponae

bubmuorexa [IOK
https://m.edsoo.ru/b0331922

99

Mpb1a Kak cOJIM BBICIINX
KapOOHOBBIX KHCIIOT, UX
moromiee nericreue. Iloastue o

bubmmoreka [IOK
https://m.edsoo.ru/3¢566565
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CHHTETUYECKUX MOFOIIHX
cpencteax (CMC)

T'enetnueckas cBsI3b
YIJIEBOIOPOIOB U

bub6moreka [JOK

100 KHUCJIOPOACOAEPKAIIUX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB

101 Pacuérel mo ypaBHerI;IM
XUMHUYECKUX PEaAKIIHil

102 Cucrematu3zanus ¥ 00001IeHIE bubmmoreka [IOK
3HAHUU [0 TEME https://m.edsoo.ru/f8eaf2eb
OO6mas xapakTeprucTuka

103 YTJI€BOJIOB U KJ1accH (pukarust bubmmoreka LIOK
YTJ1€BOJ0B (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MIOJI CaXapHibl)

MoHocaxapuabl: GU3NIECKIe
104 CBOMCTBA U HAXOXKJICHUE B bubmorexa [IOK
https://m.edsoo.ru/b4bdda2d
pUpoze
XUMHYECKHE CBOMCTBA

105 MOHOCaXapHI0B
IIpumeHeHue TI0KO3bI, €€

106 3HAYEHUE B KU3HEIEATCIbHOCTH bubmoteia LOK

https://m.edsoo.ru/5e61122d
opraHuzma
Jucaxapunasl: caxaposa,

107 MaJjbTO3a M JJAKTO3a. bu6morexa IIOK
Haxoxnenue B mpupozae u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE AUCaXapuIoB

108 XWMHUYECKHUE CBOKCTBA

JiucaxapuiaoB
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[Tonmcaxapuasl: CTpoeHHE
MaKpOMOJICKYJI, GU3HUECKUE U

bu6morexa IIOK

109 XHMHYECKHE CBOMCTRA, https://m.edsoo.ru/72a04508
MIpUMEHEHUE

110 [TonsiTne 00 MCKYCCTBEHHBIX bu6mmotexa [IOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pewrenne pacueTHbIX 3a1a4 Ha

11 ONpEIENICHUE 10U BBIXOA bubmoreka [IOK
MIPOAYKTa PEaKLUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKHA BO3MOXKHOT'O

112 Cucrematuzanus ¥ 00001cHIE bubmmoreka [IOK
3HAHUU 10 pa3aeny https://m.edso0.ru/08d4364¢
KonTpoabnas paéora 3 no

113 Teme "Kucsopoacoaep:xamme bubmotexa [JOK

" https://m.edsoo.ru/42c6678¢

opraHnyeckue coeJuHeHUst
AMUHBL: KJIacCHUpHUKAIHUS,
CTPOEHHE MOJICKYJI, 001IIast

114 ¢bopmyna, usomepus, bubmotexa LIOK

https://m.edsoo.ru/efa7e6ca

HOMEHKJIATypa U (pu3ndeckue
CBOICTBA

115 XHUMHYECKHE CBONCTBA bubmoreka [IOK
anudaTuuecKux aMUHOB https://m.edsoo.ru/1bc5¢f80

116 XWMHUYECKHE CBOMCTBA aMHUHOB
AHUIVH: CTPOEHUE aHUJIMHA,

117 0COOCHHOCTH XUMHYIECKUX bubmorexa HOK

. https://m.edsoo.ru/39¢cd21f1

CBOMCTB aHUJIMHA

118 CrniocoObI mony4yeHus: u bu6munoreka [IOK

MpUMEHEeHNe ann(paTHISCKIX

https://m.edsoo.ru/eal 38763
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AMHUHOB

AMUHOKHCIIOTBI: HOMEHKJIATypa

1 u30MepHs, GU3nYecKre

bub6moreka [JOK

11
? cBoricTBa. OTIeNLHEBIE https://m.edsoo.ru/d1773e80
MIPEICTABUTENN 0-AMUHOKUCIIOT
XUMHYECKHE CBOMCTBA
AMUHOKMCIIOT, HX
120 OHMOJIOrMYECKOE 3HAUECHUE bubmmorexa HOK
1500 M
https://m.edsoo.ru/77df705a
amMuHOKKCIOT. CHHTE3 U
TUAPOJIN3 TIETITHI0B
121 XHUMHWYECKHE CBOICTBA
AMHHOKHCJIOT
122 benku kak npupoaHbIe bu6moteka LIOK
MOJIMMEPHI; CTPYKTYPHI OEITKOB https://m.edso00.ru/429e9899
bub6moreka [JOK
123 X €CKHE CBOMCTBA OEJIKO
MMITACCKIC CBONCTR JIKOB https://m.edso0.ru/6237306d
A3zoTtconepxaline
TeTEPOLUKINYECKUE
124 coe ; HueHI/m HyxiennoBrle bubmmorexa HOK
u .
A YK https://m.edsoo.ru/521d1431
KHCIIOTBI: COCTaB, CTPOEHHUE U
Ouonoruueckas poib
IIpakTuyeckas padora Ne 4.
Pemenne
125 HTAJBLHBIX 33124 bubmorexa [IOK
KCIIepuM
dlcniepume o https://m.edsoo.ru/8e3c02d1
no teme "A3orcoaepkaime
OpraHmyeckKue coeJUHeHUus"
126 IIpakTnueckas padora Ne 5. bubmmorexa [JOK

Pemenue

https://m.edsoo.ru/bde3 fdf6
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IKCNEPUMEHTANBHBIX 33124
no Teme "Pacno3zHaBanue
OpPraHMYecKMX coeuHeHui"

KounrpoJabnas pabora 4 no

bu6morexa IIOK
127 TeMe "A30TcoaeprKalmne
Aeprratt " https://m.edsoo.ru/ce561bc7
OpraHuveckKue coeIMHeHus!
OCHOBHBIE TTOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX
128 COEIUHEHNN U METOMBI UX bubmorexa HOK
https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JMMEPHU3AIU U
TTOJTMKOH/ICH CaITHsI

129 IInactmaccel. YTunusamnus u bubmmoreka [IOK
nepepaboTKa MIacTHKa https://m.edsoo.1u/82242e0f
DnacToMepbl: HaTypaJIbHbIN

130 CHHTETHYECKHUE KaydyKH bubmorexa HOK

YAYRH https://m.edso0.ru/246103ec
Pe3una
Bosokna: HaTypaJbHEIE,

131 HCKYCCTBEHHBIE, bubmmoreka LIOK
cuHTeTnyeckue. [lommmepsr https://m.edso00.1u/5963a601
CIIeIIMAJIbHOT O Ha3HAYCHHS
IpakTnueckas padora Ne 6.

Pemenne
132 IKCIEPUMEHTAJIBHBIX 32124 bubmmorexa [IOK
P " https://m.edsoo.ru/3aebd77a
nmo teme ""PacnoznaBanue
IJI1ACTMACC U BOJIOKOH"
O000111eHNE U CUCTEMATA3AIHS
bubmmoreka [IOK
133 M3Y4YEHHOr 0 MaTepraa o TeMe

"BbICOKOMOJIEKYIIIPHBIE

https://m.edsoo.ru/6a22bl e8
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coenuHeHud"

O000111eHNE U CUCTEMATA3AIHS
134 3HaHUH 3a KypC OPraHM4eCcKon
XUMUU

I'onoBasi KOHTpOIBLHASA

135 1
padora
136 PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME
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11 KVIACC

KoanuecrBo yacos DJIEKTPOHHbIE
°
‘:;H Tema ypoka Beero Konrtpoasbnbie | IlpakTudeckue fa[:;;ennﬂ :)lgl()bal;?;?:enbﬂme
padoThI padoThI pecypen
[ToBTOpenue kypca 10 knacca.
| OCHOBHBIE 10JIO)KEHUE TEOPUHU |
CTPOEHUsI OPraHUYECKUX COEIMHEHUN
Byrnepoa A.M.
2 Henpenensuele YB. ApeHsl. 2
3 Kucnopoaconepxxaiye opraHnueckue )
COEJIMHEHUS
4 A3zoTrcoaepxalnue OpraHu4ecKue |
COEJIMHEHUS
5 BxoaHasi KoHTpoJIBLHASI padoTa 1 1
bubmioreka [IOK
6 Atom. CocTaB aTOMHBIX SiIEp. 1 https:/m.edsoo.rw/59c ] 1 2ee
7 XuMudeckuil 3eMeHT. M30TOrbI. 1
2 CtpoeHue 3J1eKTPOHHBIX 000JI0U€EK 1 bubmmoreka LIOK
aTOMOB, KBAHTOBBIC UM ClIa https://m.edsoo.ru/b4d9fffa
9 Krnaccuukanus XuMu4ecKux | bubmuorexa [IOK
AJIEMEHTOB (s-, p-, d-, f-351eMeHTHI) https://m.edsoo.ru/61294af9
10 Pacnipenenenue 31€KTpPOHOB 11O | bubmuoreka IIOK
ATOMHBIM OPOUTAIIAIM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOHPUTYpaI[UU aTOMOB
11 BHGMGETOB B OCHO];II)-IOI\?I] I1)/1 ’ 1 brbmorexa [OK

BO30YX/IEHHOM COCTOSTHHUH

https://m.eds00.ru/8149e846
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DJIEKTPOHHBIE CXEMbI ATOMOB

12 AJIEMEHTOB B OCHOBHOM M
BO30YK/ICHHOM COCTOSIHHH

13 DNEeKTPOHHBIE KOH(PHUTYPAIIUU HOHOB. bubmmorexa [IOK
DIIEKTPOOTPULIATENBHOCTh https://m.edsoo.ru/a0764b24
Ilepuoanyeckuii 3aK0H 1
[leproauyeckas cucTeMa XUMUYECKHX

14 anemenToB /1. 1. MenpaeneeBa, CBSI3b C bubmorexa HOK

M M https://m.eds00.ru/16957¢01

COBPEMEHHOW TEOPHEH CTPOEHUS
aTOMOB
3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB

15 XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX bubmoteka [JOK
MMU MIPOCTHIX U CIIOKHBIX BELIECTB 1O https://m.edsoo.ru/f8468927
IpyIIaM U mepruoaam

16 3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB
XUMHUYeCcKux 31emMeHToB o [TICXD

17 CucreMaTH3alys 1 0000ICHIE 3HAHUM bu6moreka [JOK
0 TeEME https://m.edsoo.ru/8fad2942
Bunpr xummndueckoil ¢Ba3u. MexaHU3MEI

13 00pa30BaHMs KOBAJECHTHOM CBSI3U. bubmmorexa [IOK
BonoponHas cBA3b. https://m.edsoo.ru/5a8072af
MexMolieKysipHbIe B3aUMOCHCTBUS
BaneHTHOCTh U BaJIeHTHBIE

19 BO3MOXHOCTH aTOMOB. CBSI3b bubmoteka [JOK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
FEOMETPUYECKUM CTPOCHHUEM

20 BaneHTHbIe COCTOSTHUSI aTOMOB

XUMHWYCCKHX DJICMECHTOB
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HpCZ[CTaBJ'ICHI/ISI O KOMITJICKCHBIX

bu6mmoreka [JOK

21
COEJIMHEHUSIX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66bl2a
BemectBa MOIEKYJISIpHOTO U
2 HEMOJIEKYJIIPHOTO CTpOeHUs. THIIbI bu6mmoreka [IOK
KPUCTAJUINYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIECTB
23 THIIBI KPUCTAIIIMYECKUX PEIIETOK
[TonsTHEe O qUCHIEPCHBIX CUCTEMAX.
24 IIpencraBieHne 0 KOJIOUIHBIX bubmorexa LHOK
P https://m.edsoo.ru/da2c70e4
pacTBopax
25 CycneHn3uu, 3MyJIbCHH , IEHBI,
a’p030JIH.
WcTuHHBIE pacTBOPHI: HACHILEHHBIE U
bu6moreka [JOK
26 HEHACHIIIIEHHbIE, PACTBOPUMOCTb.
https://m.edsoo.ru/e9ccdd8d
Kpucrammoruaparsl
7 CriocoObI BEIpaKEHUSI KOHIIEHTPAITHHI bubmotexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemmenue 3a1a4 ¢ UCIOIb30BAHUEM
)8 MOHATHH "MaccoBas 10 bubmioreka [IOK
pacTBOpEHHOIO BemecTra', "MoJsipHas https://m.edsoo.ru/785e0ab4
KOHIIEHTparus"
29 Krnaccuduxanus u HoMeHKIaTypa bubmuotexa [JOK
HEOPraHUYEeCKUX BELICCTB https://m.edsoo.ru/bf9e108d
30 CucremaTu3anus 1 00001IeHe 3HAHUN bubmmorexa [IOK
1o TeMe https://m.edsoo.ru/8d2c6a3a
KonTpoabnas padora 2no remam
" . bu6moreka IIOK
31 Crtpoenue aroma. [lepunoanueckuii

3aKOH U Hepnounqecxaﬂ CucTreMa

https://m.edsoo.ru/70a60aa4
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XHMHYeCKHX aemenToB /. H.
MenneneeBa", "CTpoeHue BelIeCTBa.
MHuoroo0pa3ue BeriecTB"

Krnaccudukanus XuMUIecKuX peakiui
B HEOPraHNYECKOM U OpraHu4eCcKOn
XUMUU. 3aKOH COXPaHCHHS MaCChI

bu6mmoreka [JOK

32 BEILIECTB; 3aKOH COXPaHEHUs U https://m.edsoo.ru/6335cdd2
IIPEBPALCHUS SHEPIUU NIPU
XUMHUYECKUX PEAKLUAX
TenoBble 3P PEKT XUMUUECKUX
33 peakuuii. TepMoxumMuyeckue butmmorexa [IOK
https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus no ypaBHeHUSIM
34 XUMUYECKUX PEAKIIUNA U Bubmiorexa IOK
https://m.edsoo.ru/87b13954
TEPMOXUMUYECKUM ypaBHEHUSAM
CKOpOCTh XUMHYECKOW peaKIny, e€
35 3aBHCHMOCTb OT pa3INYHbIX (PaKTOPOB.
Karamu3s u katanm3aTopsl
36 Karamu3. KatanusaTopsl.
37 I'oMOreHHbIE U TE€TEPOreHHBIEC PEAKLIIUU
IIpakTnuyeckas padora Ne 1 mo reme
38 "ls.ﬂmmue pa:mEqm,lx (¢paxToposB Ha bubmmorexa [OK
. https://m.edsoo.ru/l facaldl
CKOPOCTH XUMHYECKOH peakuuu'
39 O6patumMbie 1 HEOOPATUMBIE PEAKITHH. bubmotexa [JOK
XUMHYECKOE paBHOBECUE https://m.eds00.ru/3095219b
40 Pemienue 3amau Ha Temy: " Xumudekoe
paBHOBecue"
41 IIpakTnuyeckas padora Ne 2 mo reme bubmotexa [JOK
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"Biusinue pa3iu4yHbIX (PAKTOPOB HA
M0JIO’KeHHEe XUMUYEeCKOro

https://m.edsoo.ru/3bf34el7

paBHOBecus'
DIIEKTPONUTHYECKAS TUCCOITUALIHSL.
42 CuibHBIE U cl1a0bIe DIJIEKTPOJIUTEI bubmorexa HOK
™ ' https:/m.edsoo.ru/5f766bdf
CreneHp JUcCOIAAAN
Honnoe npoussenenue soasl. Cpena
43 BOJHBIX &IIJCTBO é[B Bo oﬂo HLIII)Z " bubmorexa HOK
A p POB. BOAOPOA https://m.edso0o.ru/3966ca89
nokaszateins (pH) pactBopa
I'uaponus comneii. Peakuumu,
44 IIPOTEKAIOIINE B pPACTBOPAX Bubmiorexa IOK
p t p p https://m.edsoo.ru/09d5a9bd
AIEKTPOJIUTOB
45 I'uaponus GuHApHBIX COENMHEHUH.
COBMECTHBIN TUAPOJIN3
ITpakTnuyeckast padora Ne 3 no reme
46 ")[()nmnqeame I:zalc MM B pacTBOpax bubmorexa HOK
'I') 1 P P https://m.edsoo.ru/2e3daeb0
JIeKTPOJIUTOB
OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
47 eakuy. BaxkHelme OKUCINTEIIN U bubmorexa OK
PCAKIIH. https://m.edso0.1u/56226060
BOCCTAaHOBUTEIN
43 MeTo1 37eKTPOHHOTO (3JIEKTOHHO- bubmuotexa [JOK
HWOHHOI0) OanaHca https://m.edsoo.ru/fb691387
49 DJIEKTPOJIN3 PACTBOPOB U PACIIABOB bubmuorexa [JOK
BEIILIECTB https://m.edso0.ru/93fb97d2
50 Peitenne 3a1ay pa3IM4HbBIX TUIIOB Bubmiorexa IOK
Aatp https://m.edsoo.ru/5a859d16
bu6mmoreka [JOK
51 Pemenue 3a1a4 pa3MyHbIX TUIIOB

https://m.edsoo.ru/5afa265d
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59 CucremaTu3anus u 00001eHIE 3HAHUIA bubmotexa [JOK
1o Teme "XuMHUUYECKHE peakiuu" https://m.edsoo.ru/c161eb85

53 KounrtpoJabnas padora 3 no teme bubmmorexa [IOK
"Xumuueckue peakuuu' https://m.edsoo.ru/a8a0a930
[Tonoxxenne HeMeTaIOB B
[leproauyeckoit cucreMe XUMHUYECKUX

54 snemenToB J[. 1. MeHnneneeBa u bubmorexa HOK

o https://m.edsoo.ru/8ca2dcad
OCOOEHHOCTH CTPOEHHS UX aTOMOB.
®u3nyecKkre CBOMCTBAa HEMETAILIIOB
AJuoTponus HEeMETaJIOB (Ha puMepe
55 KHCIIOpOoa, cephl, pocdopa u bubmorexa [OK
POAa, CEPEL, P https://m.edsoo.ru/ef92¢91¢
yriiepona)

56 Bonopoa: nonyuenue, puznyeckue u bubmuoreka IIOK
XUMUYECKue cBoMcTBa. ['uapuasl https://m.edsoo.ru/0aa8{613
["anorensl: HaxoXIeHUE B IPUPOJIE,

57 CIOCOOBI MOTYYCHHUS q)mquecine u bubmmorexa I[IOK

Y L https://m.edsoo.ru/4¢223795
XUMUYECKHE CBOMCTBA
l'anorenoBomopoasl. Baxuelnmme
58 KHCIIOPOICOJIEPIKAIINE COSANHE bubmioreia LIOK
UCI " WHEHUS

POACOAEPXAT s https://m.edsoo.ru/6b3255¢6
rajoreHoB
JlaGopaTopHbIe U IPOMBIIIICHHbIE

59 CIOCOOBI MOTYYEHHS TaTOr€HOB. bubmmorexa [IOK
[IprumeHeHue raJoreHoB u ux https://m.edsoo.ru/6971aca4
COeTMHEHUN
IIpakTnueckas padora Ne 4.

60 Pepmelme IKcme pI/IMeHTaJIBHbIX bubmiorexa LTOK

"p " https://m.edsoo.ru/8b2 6fecd
3aaa4 mo teme "'I'ajioreHsl

61 Kucnopon: mabopatopHasie u bubmmorexa [IOK
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MIPOMBIIIVICHHBIE CIIOCOOBI MTOTYYEHUS,
dbu3nYecKre U XMMHUYECKHUE CBOMCTBA.

O3o0H. [IpumeHenne kucaopoaa U 030Ha

https://m.edsoo.ru/c8abc36a

62 OKcHUIBI U IEPOKCUIEI bubmorexa HOK
P https://m.edsoo.ru/5¢8816a0
63 Pernienue 3aga4 pa3JandHbIX THUIIOB bubmorexa TIOK
AaTp https:/m.eds0o.ru/2b6d8b4b
Cepa: HaXOXKIeHUE B IIPUPOJIE,
64 CH(I))CO6BI Honﬂ CHUSI (;miqicxne u bu6mmorexa [OK
i L https://m.edsoo.ru/46afael6
XHUMHYECKHE CBOMCTBA
65 Oxcupl cepbl
bubmioreka [IOK
66 CepoBoaopo1, CYyIbOUIEI
POBOAOPOZ, Cy LU https://m.edso0.ru/7¢875999
Kucnoponconepkalune coequHEHUS
67 cephl gcfﬁefmicnjl CBOIZCTI; cepHOH bubmorexa HOK
ppl p https://m.edsoo.ru/8cfa2548
KUCJIOTBI
IIpakTuyeckas pabora Ne S.

68 Pemenne s3xcnepuMeHTAIbHBIX bubmmorexa [IOK
3apa4 no teme ""Cepa u eé https://m.edsoo.ru/0afb05e4
coexunenusa"

A3OT: HaxOXJIeHHE B IIPUPOJIE,

69 CIOCOOBI MOJy4YeHus, (GU3nIeCKue u bubmuorexa [JOK
XUMUYECKHE CBOMCTBA. AMMMAK, https://m.edsoo.ru/badd2255
HUTPHIBI
Kucnopoaconep:xampe coeTMHEHN

P P . N bubmotexa [JOK
70 azota. OCOOEHHOCTH CBOMCTB a30THOM
https://m.edsoo.ru/e2965afe
KHCJIOTBI
71 Oxcuabl a3oTa
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https://m.edsoo.ru/c8abc36a
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https://m.edsoo.ru/badd2255
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[TpumeHeHue a30Ta U €ro COeAUHEHUM.

bu6mmoreka [JOK

72 A30THBIE Y100 pCHHS https://m.edso00.1u/129£5059
docdop: HaXOXKIeHUE B IPUPOJIE,

73 CIoCOOBI TONy4YeHus, (PU3NIECKUEe U bubmmorexa [IOK
XUMHUEcKue cBoiicTBa. docdupl u https://m.edsoo.ru/9a6b43ec
bochun

74 Oxcunsl hocdopa, bubmuotexa [JOK
docdopconepame KucaoThl. https://m.edsoo.ru/c7a2d429

75 Comu pocdopHOI KUCTOTHI

76 [Tpumenenue gpocdopa u ero bubmuotexa LIOK
coenunennii. dochopubie ynodpeHus https://m.edsoo.ru/a218070a
IIpakTnuyeckas padora Ne 6.

77 Pemenne sxcnepuMeHTAIbHbBIX bu6immorexa LIOK
3axa4 no teme ""A3ort u pocdop u ux https://m.edsoo.ru/8175ac3f
coeJuHeHuUs"

VYraepon: HaxoXAEHUE B IPUPO/IE,

73 aJUTOTPOITHBIE MOU(DHUKAITNH; bubmotexa [JOK
¢du3nyeckne U XMMHUYECKHUe CBOICTBA, https://m.edsoo.ru/1eb19f9e
MpUMEHEHUE
Oxcn neponaa(ll), okcu

79 yrnepzcl)):}[];(I\If)),ﬂyr(on)bHaﬂ Kicnom u eé bubamorexa [IOK

https://m.edsoo.ru/dbas8adf
coJiu

80 Peuienue 3a1au pa3inuHbIX TUIIOB bubmorexa HOK

https://m.edso00.1u/6029b609
Kpemuuii: HaxoKJIeHHE B IPUPOJIE,
81 05000651 HOJIy‘-ICIfI/IH, (I)mngecljmfe u bubmorexa [OK
. https://m.edsoo.ru/143558ab
XUMHUYECKUE CBOWCTBA
82 Oxkcun kpemuansi(1V), kpemaueBas bubmotexa [JOK
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KHUCJI0Ta, CHJIMKATHI

https://m.edsoo.ru/3170e7bl

[IpumeHeHue KpeMHUS U €ro

bu6moreka [JOK

83 coenrHeHu. CTEKIO0, ero nojy4eHue, https://m.edsoo.ru/393cdac0
BHJIBI CTEKJIA https://m.edsoo.ru/5823cefb
84 Pemenune 3amad pa3IMuHBIX THIIOB bubmorexa OK
Aatp https://m.eds00.1u/b624801
25 CucremaTH3aius 1 00001eHIE 3HAHUIA bubmotexa [JOK
o teme "Hemeramisr" https://m.edsoo.ru/6e864db5
26 Cucrematn3anus 1 0000IIeHIE 3HAHUH
mo teme: ""Hemeraminr"
R7 Konrpoubnas padora 4 no reme bu6mmorexa IIOK
"HeMeTaajab1" https://m.edsoo.ru/d0484¢76
28 AHanu3 pe3yabTaTOB KOHTPOJIbHON bubmuorexa IIOK
paboThI, KOPPEKIIUS OMTHUOOK https://m.edsoo.ru/2b7e9510
[Tonoxenne MeTaIoB B
[Teproguyeckoit cucreMe XUMUIECKUX
bu6moreka [JOK
89 sneMeHToB. OcOOEHHOCTH CTPOEHUS
https://m.eds00.1u/9839¢16¢
AJIEKTPOHHBIX 000JI0UEK aTOMOB
METaJI0B
O6mume pusnyeckne cBOKWCTBa
90 MeTtasioB. IlpruMeHeHre METalllIOB B bubmorexa OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
91 CnuaBel metaJuioB. Kopposus bubmmorexa [IOK
METaJJIoB https://m.edsoo.ru/42b872¢3
92 Pemenune 3amad pa3anuHbIX THIIOB bubmorexa HOK
P https://m.edsoo.ru/e3de37b6
93 DIEKTPOXUMHUUCCKHUI PSJT HATIPSKCHU N bubmmorexa [IOK

MeTaiioB. O61ue crnocoObl MOTy4eHUs

https://m.edsoo.ru/94eb377a

61



https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a

MCTaJJIOB

94

OO01mas xapakTeprucTuka Metamion [A-
rpynnsl [lepuoanueckoil cucTeMsl
XUMHUYECKUX 3JIEMEeHTOB. Hatpuit u
KaJIMii: monydenue, Gu3nyecKue u
XUMUYECKHE CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCTUHEHUU

bu6moreka [JOK
https://m.edsoo.ru/e12¢26b3

95

XUMHYECKUE CBOMCTBA MICJIOYHBIX
METAJLIOB

96

OO6m1as xapakTepucTiuka Mmetaaaon I1A-
rpynnsl [lepuonnueckoii cuctemsl
XUMHUYECKUX 3JIEMEHTOB. Maruuii u
KaJbIIHii: oTy4YeHue, Gu3ndecKue u
XUMHYECKHE CBOICTBA, TPUMEHEHHUE
MPOCTHIX BEIIECTB U UX COCTUHEHUM

bu6mmnoreka [JOK
https://m.edsoo.ru/7¢3e49¢0

97

XUMHUYECKHE CBOMCTBA
[IEJI0YHO3EMEIBHBIX METAIIIOB

98

JKécTKOCTb BOIBI M CITIOCOOEI €€
yCTpaHCHHS

bubmioreka [IOK
https://m.edsoo.ru/c74bfae9

99

AmnroMuHUI: oydeHue, pu3nIecKue u
XMMHMUYECKUE CBOWCTBA, IPUMEHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/0e79b266

100

AmoTepHbIe cBOIiCTBa OKCHIA U
TUIPOKCU/IA AIFOMUHUSA,
TUJIPOKCOKOMITIEKCHI aTFOMUHHUS, UX
pUMEHEHUE

bu6mmnoreka [JOK
https://m.edsoo.ru/5d12d318

101

XUMHAYECKHE CBOMCTBA AJIIOMUHUSA

102

Pemienue 3aa4 pa3JIMYHbIX TUIIOB

103

IIpakTnueckas padora Ne 7.

bu6mmoreka [JOK
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Peiienne s3xkcnepuMeHTATbHBIX
337124 o TeMe ""MeTalJbI IIaBHBIX
noarpynm''

https://m.edsoo.ru/27a4af43

104

OO0mast XxapakTepUCTUKA METAJIIIOB
no6ouHbIX noarpyn (b-rpymm)
[Tepronnyeckoil cucTeMbl XUMHYECKHX
3JIEMEHTOB

bu6mmoreka [JOK
https:/m.edsoo.ru/610d7431

105

dusnyeckre U XUMUYECKHUE CBOMCTBA
XpOMa M €ro COCAUHEHUMN, UX
MIPUMEHEHUE

bubmioreka [IOK
https://m.edsoo.ru/9911bef3

106

XHUMHYECKHE CBOMCTBA COETMHEHNH
XpoMma

107

Mapranen. XuMudeckre CBOMCTBa
MapraHua

108

Baxneiinme coeMHEeHUsT MapraHiia.
Ilepmanranar kanus, ero
OKHCIIMTEIILHEIE CBOHUCTBA

bu6moreka [JOK
https://m.eds00.ru/039d69¢8

109

XUMHUYECKHE CBOMCTBA BaXKHEUIITNX
COEIMHEHMI Maprasua

110

du3nyecKre U XMuMHUYECKHUEe CBOMCTBA
JKene3a U ero COeqUHEHUM. HonyquI/Ie
U IPUMCHCHHC CILJIABOB JKCJIC3a

bubmioreka [IOK
https://m.edsoo.ru/1b7{8741

111

XUMHUYECKUE CBOMCTBA COCTUHEHNHU
JKene3a

112

dusnyeckue 1 XUMHUYECKHE CBOICTBA
MeJH U €€ COeAMHEHUN, UX
NpYMEH CHUE

bu6moreka [JOK
https://m.edsoo.ru/2bc01954

113

XUMHrdecKkre CBOMCTBA COeTUMHEHNH
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Menu

dusnyeckue 1 XUMUYECKHE CBOICTBA

114 [IMHKA ¥ €ro COSAUHEHUN, NX bu6moreka [JOK
IIpUMEHEHUE. | MIPOKCOKOMIUIEKChI https://m.edsoo.ru/bl{2beal
IIUHKA
IIpakTnueckas padora Ne 8.
115 Pemenne 3xcnepuMeHTAIbHBIX bubmoreka LIOK
3a1a4 mo teme ""'MeTaiibl H000YHBIX https://m.edsoo.ru/a6e352ea
noarpynm"
116 Pemienue 3a/1au pa3inuHbIX TUIOB Bubmiorexa LIOK
https://m.edsoo.ru/a8b83d83
O6o0mIeHne u cucTeMaTH3aAUS
117 M3y4EHHOr0 MaTepuasa 1o TeMe butmmorexa [IOK
https://m.edsoo.ru/e91{e975
"Metaibr"
bu6mmoreka [JOK
118 I'onoBasi koHTpOJBHAsE padoTa S hitps://m.edsoo.rw/83f63ca3
119 AnHanu3 pe3yiabTaToB KOHTPOJIbHOU bubmmoreka LIOK
paboOThI, KOPPEKIHS OIHUOOK https://m.edsoo.ru/9ebff2 fd
Ponb xumuu B obecrieueHnn
120 YCTOWUYHBOI'O pa3BUTHS YEJIOBEUECTBA. bubmmorexa [IOK
[ToHsiTHE O HAYYHBIX METOJIaX https://m.edsoo.ru/080fe1 {0
HCCJIEI0BaHUsI BEUIECTB
Hayunble mpUHIUIIBI OpraHu3aIuu
121 XUMHUYECKOT O ITPOU3BOJICTBA. bubmuorexa LIOK
[TpoMBILIUICHHBIE CITOCOOBI MOJTYY CHUS https://m.edsoo.ru/2e45a44f
Ba)KHEUIIINX BEIIECTB
122 XUMHUYECKOE 3arpsi3HEHNE bubmotexa [JOK

OKpY’KAIOIIEH CPeJibl U ero

https://m.edsoo.ru/9f1 1bf51
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IOCJICACTBHUA

123 XuMUs ¥ 3J0pPOBbE UEIOBEKA. | bubmmorexa [IOK
JlekapcTBeHHBIE CpefCcTBa https://m.edsoo.ru/a6552721
124 XuMus nuiny. Pons XumMuu B | bu6mmoreka [JOK
oOecrieyeHU MUIIEBOI 0€30MacHOCTH https://m.edsoo.ru/1{7b5bd2
125 KocMmernueckue u nmapdromepHbie | bubmotexa [JOK
cpencrsa. beiToBas xumust https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BaxkHenmue
126 CTPOUTENbHBIE U KOHCTPYKIIMOHHBIC 1 bu6amorexa [IOK
https://m.edsoo.1u/61e69003
MaTepHaIbl
XuMUS B CEIBCKOM XO3SIUCTBE.
127 Opranuueckue U MUHEPAJIbHbIE 1 bubmorexa [OK
https://m.edsoo.ru/fd39587d
yI00peHHS
128 CucremaTu3anus 1 00001IeHUS 3HAHUNA 1
129 CucreMaTH3alys U 0000IeHIE 3HAHUH 1 bubmoteka IJOK
10 TEME https://m.edso00.1u/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOIT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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