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HOACHUTEJIbBHASA 3AIIMCKA

Pabowass mporpamma 1O XWMHH Ha YpOBHE CpEIHETO OO0Iero o0pa3oBaHUS
paspaboTana Ha ocHOBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6 00pa3zoBaHUH
B Poccuiickoit ®enepanun», TpeOOBaHUN K  pe3ynbTaTaM OCBOCHHS  (eaepaabHON
oOpaszoBaTeNpbHOM  mporpamMmbel  cpemHero  obmiero  o6pazoBanmsi(POIl  COO),
npeacTaBieHHBIX B DeneparbHOM ToCcyIapcTBEHHOM oOpasoBatenbHoM cTanaapte COO, ¢
yuétom Konuenumu npemnogaBanus ydeOHOro mpeamera «XuMHsS» B 00pa30oBaTEIbHBIX
opranm3anusax Poccuiickoii ®Dexepanuu, peamu3yONUX OCHOBHBIE 00pa3oBaTeIbHBIC
MpOorpaMMbl, U OCHOBHBIX MOJOXEHUN «CTpareruu pa3BUTHs BocnHTaHUs B Poccuiickoit
®enepanun Ha niepuo 10 2025 roga» (Pacnopsibkenue IlpaButensctBa PO ot 29.05. 2015
No 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO H3YYEHHs 3aHUMAaeT BaXXHOE MECTO B CHUCTEMeE
€CTECTBEHHO-Hay4yHOTO oOpa3oBanus ydammuxcs 10-11 kmaccoB. M3yueHue mnpeamera,
peann3yemMoe B YCIOBHUSAX JUPPEPEHIMPOBAHHOTO, MPO(PMIBHOTO O0y4YeHUs, MPU3BAHO
o0ecrnieuuTh 00II€00pa30BaTEIbHYI0 M OOIIEKYJIbTYPHYIO TIOJTOTOBKY BBIITYCKHHKOB
IIKOJIbI, HEOOXOAUMYIO ISl aJanTalud X K OBICTPO MEHSIONMMCS YCIOBHUSIM JKU3HU B
COLIMyMEe, a TaKXke s MPOJOJDKeHHs OOydeHHs B OpraHu3alusaxX HpogdecCHOHAIBHOTO
o0pa3oBaHUsl, B KOTOPBIX XUMHUS SBIISETCS OJHON M3 TPUOPUTETHBIX JUCIIUILINH.

B mporpamme mo XuUMHM Ha3Ha4YeHHE MNpeaMeTa «XHUMHUsD MOJy4aeT MOAPOOHYIO
WHTEPIIPETALMIO B COOTBETCTBUU C OCHOBomousaratomumu nonoxenusimu ®I'OC COO o
B3aMMOOOYCJIOBJIEGHHOCTH L€JI€H, COJIEp KaHMs, PE3yJbTaTOB O00y4deHUs U TpeOOBaHUM K
YPOBHIO TOJATOTOBKHU BBIMYCKHUKOB. (CBHJIETENBCTBOM TOMY SBJISIIOTCS  CIIEIYIOIIHME
BBITNOJIHSEMbIE IPOTPAMMOM MO XUMUHU (YHKLIUU:

MH(POPMAIIMOHHO-METOIMYECKAst, pealu3alus KOTOpoil  o0ecrieunBaeT  MOJTydeHHUE
Npe/CTaBleHUs] O MLEeJsAX, COAEp)KaHWHW, OOIIel cTparerud OOydYeHUs, BOCIUTAHUS U
pa3BUTUS OOYYAIOMIMXCS CPEACTBAMU TNpeaMeTa, H3y4aeMOro B paMKaX KOHKPETHOTO
npodus;

OpTraHU3alMOHHO-TUIAHUPYIOIas, KOTopas IMpelycMaTpuBaeT OMNpeeseHrne: MPUHIIUIIOB
CTPYKTYpUpPOBaHUSI U  TIOCIEAOBATEIHOCTHM  M3yueHUs  ydyeOHOro  maTepuarna,
KOJIMYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTUK; MOAXO0J0B K (HOPMUPOBAHUIO
COJIEP)KATETIbHOM  OCHOBBI ~ KOHTPOJS M  OLEHKH OOpa30BaTENbHBIX  JIOCTHXKEHHI
oOy4aromuxcsi B paMKax HMTOroBOW arrectauvd B (OpME €IMHOIO ToCYIapCTBEHHOTO
JK3aMeHa 10 XUMUHU.

[Iporpamma anst yriyOia€HHOTO U3yUEHUS XUMUU:

YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COACpXKaHUE, 00sS3aTeabHOE ISl U3y4eHHUS B
pamMKax OTAENbHBIX Npoduiel, mperycMaTpUBaeT paclpeieieHHe U CTPYKTYPUPOBAHHUE €TI0
0 KJIaccaM, OCHOBHBIM COJIEp KaTeNIbHBIM JIMHUSIM/pa3/iesiaM Kypca;

na€T MpUMEpPHOE paclipeiefiecHne Y4eOHOrOo BpPEMEHH, PEKOMEHAYEMOTO [UIsl U3Y4YCHHS
OTJIEJBHBIX TEM;

npeajaraeT NpUMEPHYIO MOCIEIOBATEIbHOCTh M3YyUYEHHs y4eOHOro marepuana ¢ yu€Tom
JIOTMKH MOCTPOECHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIPEAMETHBIX CBI3EH;



Ia€T METOAMYECKYI0 MHTEPIPETALUIO 1eNiel U 3a7ad U3YUCHHsI MpeaMeTa Ha yriayOoaéHHOM
YpOBHE C y4€TOM COBPEMEHHBIX NMPUOPUTETOB B CUCTEME CPEAHETO 00IIero oOpa3zoBaHUs,
COZIEPXKATEIbHON XapaKTEPUCTUKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM  MPOTPaMMBI  CpeIHET0  Oo0mero  oOpa3oBaHUS  (JTUYHOCTHBIX,
METanpeJIMETHBIX, MPEJAMETHBIX), a TakKe C Y4ETOM OCHOBHBIX BHIOB Y4YeOHO-
MO3HABATEIBHBIX JCHCTBUI 00YYarOIIETOCs IO OCBOCHHIO COJICP KAHMSI PeIMETa.

[lo BceM Ha3BaHHBIM TO3MIMSAM B TMpOrpaMMe [0 XHUMHH TPeaycMOTpeHa
MIPEEeMCTBEHHOCTh C OOyYe€HHEM XMMHUU HAa ypOBHE OCHOBHOTO 00miero oOpa3oBaHus. 3a
npeeiaMi  yCTAaHOBJICHHOM TPOTpaMMOM TI0 XHMHHU 00s3aTebHOW (MHBAapUAHTHOU
COCTABJISIONICH COJIEpKaHUs yIeOHOT0 TIpeaMeTa « XUMH» 0CTaETCs BO3MOXKHOCThH BBIOOpa
€ro BapUaTUBHOM COCTaBIISIIOLIEH,KOTOpasi JOJDKHA OINPEAENATbCS B COOTBETCTBUU C
HaIpaBJICHUEM KOHKpETHOro mpoduis oOydeHus. B cOOTBETCTBHHM ¢ KOHIENTYyaJbHBIMHU
nonoxeHusiMu @I'OC COO o Ha3HaueHUU PEAMETOB 0a30BOTO U yIiTyOIEHHOTO YPOBHEH B
cucteMe audPepeHITMPOBAaHHOTO OOYYCHHUS Ha YPOBHE CpEeAHETO oOIero oOpa3oBaHHS
XUMHS Ha YPOBHE YIIyOJIEHHOTO M3yUYeHUS HAMpaBIeH Ha Pealli3alfio MPEEMCTBEHHOCTH C
NOCJICYIOIIMM 3TarloM TOJY4YeHUSI XUMHUUYECKOTO O0O0pa3oBaHMs B paMKax H3y4YeHUs
CHCIUATBHBIX €CTECTBEHHO-HAYYHBIX M XMMHYECKHX JUCUUIUIMH B BY3aX U OPTaHHU3AIUIX
cpenHero nmpogeCCUOHAIBLHOTO 00pa3oBaHus. B 3Toi CBA3M M3ydeHHE MpeaMeTa « XUMUs»
OPUEHTHUPOBAHO TPEUMYIICCTBEHHO Ha pacCIIMpEHHUE M YIIyOJeHHE TEOPETUYCCKON W
NPaKTUYECKOM MOJATOTOBKM  OOYy4YalOUIUMXCS, BBIOPABIIMX  ONpENEIEHHBIN  Tpoduib
oOy4yeHusi, B TOM 4YHCJI€ C TNEPCHEKTHBON MOCIEAYIONIETO MOJYYSHUSI XHUMHUUYECKOTO
oOpa3oBaHusl B OpraHu3aIusax npodeccuoHaabHoro oopaszoBanus. Hapsay ¢ atum, B cBeTe
tpeboBanuit PI'OC COO k 1IaHUPYEeMBIM pe3yJbTaTaM OCBOEHHUs (deaepanbHOU
o0pa3oBaTesIbHOM MporpaMMbl CPEJIHEro O00IIero oOpa3oBaHUs M3YYEHHE MpeaMeTa
«XUMUSD» OPUCHTUPOBAHO TAKXKE HA PEIICHHE 3a7a4 BOCIHUTAHUS U COLMAIBHOTO PAa3BUTHS
oOyyJaromuxcsi, Ha (HOPMUPOBAHHUE Yy HHUX OOIIECUHTEIJICKTYaJbHBIX YMEHUW, YMEHHUI
palMoHaIu3ali y4eOHOro TpyJa U OOOOHIEHHBIX CIOCOOOB JEATEILHOCTH, HMEIOIINX
MEXIUCIUTIIMHAPHBIN, HAAIPEIMETHBIN XapakTep.

CocTaBnsiouuMu  npeaMeTa «XUMHS» Ha YpPOBHE YIUIYOJIEHHOTO M3YyYEHHUS SBISIOTCS
yrinyOnéHHble Kypehl — « Oprannyeckast XuMush» U «O01mas u Heopranuueckast xumusi». [pu
OIpeJIeNIEHNH MOAXO0A0B K OTOOPY U CTPYKTYPHOM OpraHU3allUy COAEPKAHUS ITUX KYPCOB B
MporpaMme Mo XUMHH 32 0CHOBY NpuHATH nosnoxeHuss ®I'OC COO o paznuuusax 6a30BOro
U yriiyOn€HHOTO YpOBHEW W3yUYeHUs MIPEeIMETA.

OcHoBy conepxanust KypcoB «Opranuueckas xumus» U «OOmas M HeopraHuyeckas
XUMUSD» COCTaBISIET COBOKYITHOCTh MPEIMETHBIX 3HAHWMM M YMEHHUH, OTHOCAIIUXCS K
0a30BOMY YpPOBHIO HM3yYEHMs MpeaMeTa. JTa CHCTeMa 3HAaHUM MOJIydaeT OIpeaesiEéHHOe
TEOPETUYECKOE JIOTIOJHEHUE, TMO3BOJISAIONIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OOJBIINI
00BbEM (akTosiornueckoro mMarepuana. Tak, Ha YriyOJ€HHOM YPOBHE M3Y4YEHHS IMpeameTa
o0ecrieyeHa BO3MOKHOCTh 3HAUMTENBHOIO YyBEJIWYEHUS OOBbEMA 3HAHMM O XUMHUYECKHX
JJIEMEHTaX M CBOMCTBAX HUX COCAMHEHUH Ha OCHOBE pACIIUPEHHS U YyriayOneHus
MPEACTABICHUN O CTPOEHUU BEIIECTBA, XUMHUYECKOMN CBS3U U 3aKOHOMEPHOCTAX MPOTEKAHUS
peaKiuii, pacCMaTpUBAEMBIX C TOYKH 3PEHUS] XMMHUYECKOM KUHETUKU U TEPMOJIUHAMHUKHU.
N3yuenne nepmommueckoro 3akoHa v llepmoaumdeckou CHCTEMBI XMMHUYECKUX 3JIEMEHTOB
0a3upyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXaHMYECKUX MPEICTABICHUAX O CTPOCHUH aToOMa.



XuMuueckasi CBSI3b OOBSICHSETCS C TOYKHM 3pPEHHUS DHEPreTHUECKHMX H3MEHEHHU MpHu €
o0pa3oBaHWU M Pa3pYyUICHUH, & TAKXKE C TOYKH 3PEHUS MEXaHU3MOB €€ 00pa3oBaHUS.
WN3ydyenne TUMOB  peakuwii JOMONHSIETCS  (QOpMUPOBAHHEM  MpeACTaBIeHU 00
ANEKTPOXUMHUYECKUX MpOoLeccax U AJIEKTPOJIM3€ PacIUIaBOB U pacTBOPOB BellecTB. B kypce
OpraHWYECKOW XHMHUH TPHU PACCMOTPEHUU PEAKIIMOHHONW CHOCOOHOCTH COCAMHEHUMN
yaensercss 0co0oe BHUMaHHE BOMpPOcaM 00 3IEKTPOHHBIX d(PQeKrTax, 0 B3aMMHOM BIUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaklni.

Oco0oe 3HaueHNE UMEET TO, YTO HA COJACPIKAHUE KYpPCOB XUMUU YIIyOIEHHOTO YPOBHS
M3Y4YEeHHS 7Sl KJIAcCOB OmpeAenEéHHOro mpoduis (TmaBHBIM 00pa3oM Ha MX CTPYKTYpYy U
XapakTep MOMOJHEHUH K OOIlIel cucteMe MNpeAMETHBIX 3HAHWI) OKAa3bIBAIOT BIUSHUE
CMEXHBIC TpeAMEThl. Tak, Hampumep, B COJEPKaHUU TMpEeaMeTa JUIsl KJIACCOB XHMHKO-
¢dusnueckoro npoduist 60JbIIOE 3HaAYECHUE OYIyT UMETh AIEMEHTHI y4eOHOTO MaTepHaa mo
obmiet xumuu. [Ipu u3yueHum mnpeameTa B JAHHOM CIIy4ae akKIEHT OyJeT cIelaH Ha
OOIIHOCTh METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB M TEOPUI B XUMHH U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHast TeopHsi (MOJIeKysipHas Teopus B (U3HMKE), 3aKOHBI COXPAHECHHS] MAacCChl U
SHEPTUH, 3aKOHBI TEPMOIAMHAMHUKH, 3JICKTPOIU3a, MPEACTABICHUS O CTPOCHUH BEIIECTB U

apyroe.

B To ke Bpems B coaep)KaHWW TpeaMeTa s KIaCCOB XHUMHKO-OHMOJIOTHYECKOTO
npoduns OonbIIMKM yJenbHBIA Bec OyneT MMETh OpraHudeckas xumus. B stom ciydae
IPEIOCTABIISIETCS. BO3MOXKHOCTh JUIsl O0jiee OOCTOATENBHOIO PAaCCMOTPEHHUS XUMHUYECKON
OpraHu3aluy KJIETKU KaK OMOJIOTMYECKON CUCTEMBI, B COCTaB KOTOPOU BXOJAT, K IPUMEpY,
TaKHe CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIUIU/bI, OCJIKH, YIJIEBO/Ibl, HYKJIEMHOBBIE KUCIIOTHI U
apyrue. Ilpu 3ToM 3HaHHMA O COCTaBE U CBOMCTBaxX IPEACTABUTENECH OCHOBHBIX KJIAaCCOB
OpraHMYECKHX BEIIECTB CIY)XaT OCHOBOM JJii M3YyYEHHUS CYLUIHOCTH IPOLIECCOB
(doTocuHTE3a, IbIXaHUs, TUIIEBAPEHHUS.

B nnane ¢gopMupoBaHMs OCHOB Hay4YHOTO MHUPOBO33PEHMS, OCBOCHHUS OOIIECHAYYHBIX
METOJOB TO3HAHUS M OIbITA NPAKTUYECKOTO NPUMEHEHHs HAy4YHBIX 3HAHUW H3y4eHUE
npeaMeTa «XuMus» Ha yriayOiaéHHOM YPOBHE OCHOBAHO
Ha MEXIPEIMETHBIX CBSA35AX C YUYEOHBIMU MPEAMETAMU, BXOASIIMMU B COCTaB MPEAMETHBIX
oOnacreil «EcTecTBeHHO-HaYy4YHBIE TPpEAMETH», «MaTteMaTuka u nuHpopmatuka» u «Pycckuit
S3BIK U JINTEPATYPA».

[Ipu nzyuenun yyeOHoro npeamera « XUMUsS» Ha yriayOJaEHHOM YpOBHE TaKXke, Kak Ha
YPOBHE OCHOBHOTO W cpeaHero oOmiero oOpaszoBaHusi (Ha 0a30BOM YpOBHE), 3ajadeit
MEPBOCTENIEHHON 3HAYMMOCTH SBIISETCS (POPMUPOBAHHE OCHOB HAYKM XMMHH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUSA, INPAKTUYECKOU JEATEIBHOCTH YEIOBEKAa M OJHOIO U3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. Pemienue s5Toil 3amaur Ha YriayOnE€HHOM YpOBHE
M3y4eHUs NPEeIMETA IIPEAIOIIaracT pealn3aluio TAKUX LelIeH, Kak:

(dhopMupOBaHUE TPECTABICHUN: O MaTepUAIBHOM EAWHCTBE MHpPa, 3aKOHOMEPHOCTSIX H
MO3HABAEMOCTH SIBJICHUM MPUPOABI, O MECTE€ XMMHUHU B CUCTEME E€CTECTBEHHBIX HAYK U €€
BEIYIIEH PO B 0OCCIICYCHUN YCTOMUUBOTO PA3BUTHS YEIOBEYECTBA: B PEIICHUU MPOOIEM
9KOJIOTUYECKOW, JHEPreTUYECKOW W TMHUINECBOW O€30MacHOCTH, B PA3BUTHH MEIUIIUHBI,
CO3JaHWM HOBBIX MAaTEpHUAJIOB, HOBBIX HCTOYHUKOB DJHEPruu, B 00OeCTIeUcHUN



paIlMOHANILHOTO TPUPOAOMNOIB30BaHUs, B (OPMUPOBAHUH MHPOBO33pEHUS U 0OmIeH
KyJIbTYyphl UEJOBEKa, a TaKXKe OHKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310POBbBIO U IPUPOJTHOU CPEAE;

OCBOCHHE CUCTEMBI 3HAHUM, JICKAINX B OCHOBE XUMHUYECKOM COCTABISAIOLIECH €CTECTBEHHO-
HAy4YHOM KapTHHBI Mupa: (YHIAMEHTAIbHBIX TOHSATHH, 3aKOHOB W TEOPUU XHUMUH,
COBPEMEHHBIX MPEACTABICHU O CTPOCHHMM BEIECTBA HAa PAa3HBIX YPOBHIX — aTOMHOM,
MOHHO-MOJIEKYJIIPHOM, HAaJMOJEKYJISIPHOM, O TEPMOJAMHAMUYECKHMX M KHHETHYECKHX
3aKOHOMEPHOCTSIX TNPOTEKAaHUS XUMUYECKUX pPEakUuil, O XHUMHUYECKOM pPaBHOBECHUHU,
pacTBOpax M JUCIEPCHBIX CHCTeMaX, 00 OOIMMUX HAyYHBIX MPUHIMIAX XUMHUYECKOTO
MPOU3BOJCTBA;

dbopMupoBaHue y 00yJarOMIMXCSd OCO3HAHHOTO MOHWMAaHHUs BOCTPEOOBAHHOCTUA CHCTEMHBIX
XUMHYECKUX 3HAHUU ISl OOBSICHEHHS KJIIOYEBBIX HACH U MPOOJIEeM COBPEMEHHOW XUMUH,
U1 OOBSICHEHUS U POTHO3UPOBAHUS SBJICHHUM, HMEIOIINX €CTECTBEHHO-HAYYHYIO TIPUPOY;
IPAMOTHOIO PEIICHHUs] MpPOOJIEM, CBA3aHHBIX C XHWMHEH, MPOTHO3MPOBAHMS, aHalu3a U
OIICHKH C TIO3UIMH  DKOJIOTHMYECKOW  Oe30MacHOCTH  TOCIEACTBUH  OBITOBOM U
POU3BOJICTBEHHOW JEATETbHOCTU YEJIOBEKA, CBSI3aHHOW C XMMHUYECKUM IPOU3BOACTBOM,
UCIIOJIb30BAHUEM U TIEPEPabOTKON BEIIECTB;

yrayOneHne TpeACTaBICHUH O HAyYHBIX METOJaX [MO3HAHUS, HEOOXOIUMBIX IS
NpUOOpPETeHUsST YMEHUN OPUEHTUPOBATHCS B MHPE BEIIECTB U OOBSICHCHHS XMMHYECKHX
SBJICHUH, UMEIOUIUX MECTO B MPHUPOJE, B MPAKTUYECKOW AESITEIHLHOCTH W TOBCEAHEBHOMU
KU3HHU.

B mnnaHe peanuzanuy NEpBOOYEPEIHBIX BOCHUTATENBHBIX M pa3BUBAIOIIUX (DYHKIIMIA
LEJIOCTHOM CUCTEMBI CpEIHEro O0IIero 0Opa3oBaHusl IPU U3YYEHUH MpeAMETa « XUMUS» Ha
yri1yOn€HHOM YpOBHE 0COOYIO aKTYalbHOCTb MPUOOPETAIOT TaKKE LEIU U 3a7a4u, Kak:

BOCITUTAaHUE YOEXKJIEHHOCTH B MO3HABAEMOCTH SIBICHUM MPHUPOJIbI, YBAXKEHHUS K IMPOILIECCY
TBOpYECTBA B OOJACTU TEOPETHUYECKUX ¢ TMPHUKIAJHBIX MCCICIOBAHUN B XHUMHH,
(dhopMupoOBaHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH;

pa3BUTHE MOTHBALlMM K OOYYEHHUI0O U TIO3HAHHWIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHHUIO HA OCHOBE YCBOCHUS OOIICUEIOBEUECKUX IICHHOCTEH;

pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPUECKUX CHOCOOHOCTEH
oOy4Jaromuxcsi, GOpMUPOBAHNE Y HUX CO3HATEIHHOTO OTHOIIECHHS K CaMOOOpa30BaHUIO U
HEMpephIBHOMY  OOpa30BaHUI0 KaK  YCJIOBHIO  YCHNEMIHOW MpO()ECCHOHAIBHOM U
OOIIIEeCTBEHHOW JIeATENIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
NOTPEOHOCTHU B 3/I0pPOBOM 00pase KU3HH;

dbopMupoBaHWE YMEHMA W HaBBIKOB pPa3yMHOTO MPHUPOJOINOJIH30BAHUS, pPa3BUTHE
9KOJIOTUYECKON KYJIbTYPhI, IPUOOPETCHUE OIbITa OOIIECTBEHHO-TIOJIE3HON IKOJIOTUYECKOM
NEATEIIbHOCTH.

OO1ee 4MCIIO 9acoB, MPEAYCMOTPEHHBIX I M3YYEHUS XUMHU Ha yriyOJICHHOM YpOBHE
cpeanero obmero obpazoBanusi, coctaBiseT 204 gacoB: B 10 kmacce — 102 gaca (3 gaca B
Heneno), B 11 kimacce — 102 gaca (3 gaca B HEIem0).



COIJEPKXAHUME OBYYEHUA

10 KITIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHUYECKOIl XUMHU.

[IpeamMeT W 3HaYeHUE OPraHMYECKON XUMHUHU, TMPEJACTABICHHE O MHOIroo0pa3uu
OPraHUYECKUX COECAUHEHHI.

DJEeKTPOHHOE CTPOEHUE aTroMma YIiepoia: OCHOBHOE U BO30YXIEHHOE COCTOSIHHS.
BanenTHeie BO3MOXXHOCTH aTtoMa yrjepoia. XHMHUYECKass CBS3b B OpPraHUYECKUX
COCMMHEHUAX. Tumbl THOpPHAM3AIMM aTOMHBIX opOuTaneil yriaepoma. MexaHU3MBI
o0pa3oBaHUsl KOB&ICHTHOM CBsI3M (OOMEHHBIM W JOHOPHO-aKUENTOpHBIM). Twumbl
NEPEKPbIBaHUS aTOMHBIX OpOUTanel, 6- u m-cBsi3u. OAMHApHAs, ABOWHAS U TPONHAs CBA3b.
CriocoObl pa3pbiBa CBsI3€d B MOJIEKYJIax OpraHudeckux BemiecTB. [loHATHEe 0 CcBOOOIHOM
paaukaie, Hykjaeoduiie u iekTpoduie.

Teopuss crpoeHust opraHnueckux coenuHeHuii A.M. bytiepoBa u coBpeMeHHbIE
IPEJICTAaBICHUSI O CTPYKType MOJEKYld. 3HAu€HHE TEOPUU CTPOCHMUSI OPraHUYECKUX
coeuHEeHUN. MonekynsipHble W CTPYKTypHble (opmyinbl. CTpyKTypHbIE (HOPMYJIBI
pa3IUYHBIX BUJOB: pa3BEpHYTas, COKpall€HHas, ckeneTHas. M3omepus. Buasl nsomepun:
CTPYKTYpHasl, MPOCTPAHCTBEHHAs. DJEKTPOHHbIE 3(PQPEKThl B MOJEKYIaX OpraHMYEeCKuX
COeTMHEHUH (MHIYKTUBHBIA U ME30MEPHBIN 3 (DEKTHI).

IIpencraBnenue o  kjnaccupuKalUM  OpraHUYecKux  BemecTB. [lonsatue o
¢ynkumonanbHoi rpynmne. ['omornorusi. ['omonormueckue psanpl. Cuctemaruueckas
HOMeHKIaTypa oprannueckux coeannenuid (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
MPEICTaBUTEIIECH.

OcobOenHoctT u  Kiaccudukanusi opraHudeckux  peakuuid.  OKHUCIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUN B OPTaHUYECKOU XUMUMU.

OKCIIEpPUMEHTAJIbHBIE METOJIbl U3YUYEHHUs BEUIECTB U MX MPEBPALICHUI: 03HAKOMIICHUE
c o0pa3naMu OpraHMYECKUMX BEIIECTB M MaTepuajaMd Ha HMX OCHOBE, OIBITHI IO
MPEBPAILLECHUI0 OPraHUYECKUX BEIIECTB NpPH HarpeBaHUM (IUIaBiI€HHE, OOYIJMBAaHHUE U
TOpPEHHE), KOHCTPYUPOBAHUE MOJIEIC MOJIEKYJI OPTaHUYECKUX BEIECTB.

YriieBogopoasl.



Ankanpl. ['omomormdeckuii psja  alkaHOB, oOmIas GopMmyia, HOMEHKIATypa |
u30Mepus. DJIEKTPOHHOE H MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKaHOB, Sp°-
THOPHUIU3AIUs ATOMHBIX OpOHMTalIell yrieposa, 6-cBsi3b. PU3nUYecKre CBONMCTBA aTKaHOB.

XHUMHUYECKHEe CBOMCTBa AJIKaHOB: peaKuuu 3aMeIlICHuS, M30MEPU3ALUH,
JNETUIPUPOBAHUSA, UMKIW3AIMHA, MHUPOJIM3a, KpPEeKHHra, ropenus. [IpencraBienue o
MEXaHU3ME PEAKIINN PAIUKAIIBHOTO 3aMEIIICHHUS.

Haxoxaenne B mpupoae. CiocoObl MoaydeHus U MTPUMEHEHHE aTKaHOB.

Hukmnoankansr. O0mast popMyna, HoMeHKIaTypa U u3oMepus. OCOOCHHOCTH CTPOCHHS
U XUMHYECKUX CBOMCTB MabIX (IIMKJIOMPOIAH, IUKIOOYTaH) M OOBIYHBIX (IIMKJIOMEHTaH,
[UKIIOTEKCaH) NUKIOATKaHOB. CITOCOOBI MOTYYCHUS U MPUMEHEHHUE IUKIIOATKAHOB.

AnkeHpl. ['oMonormyeckwii psa  alKeHOB, o0O0mas QopMmysna, HOMEHKIATypa.
DJICKTPOHHOE M TPOCTPAHCTBCHHOE CTPOCHUE MOJICKYJI AQJIKCHOB, Sp>-THOpHIU3aIus
aTOMHBIX OpOUTaJICH yrieposaa, 6- U T-cBsi3u. CTpyKTypHas U reoMeTpuueckas (IUc-TpaHc-)
uzomepuss. Du3nyeckwe  CBOMCTBA  aJKCHOB. XHMMHYCCKHE  CBOMCTBA:  PEaKIUU
OPHUCOCANHECHHS, 3aMEIICHUS B O-IIOJIOXKCHUE IIPH IBOMHOM CBS3M, IMOJIMMEpPH3AIlUU U
okucnenus. [lpaBuino MapkoBHHKOBa. KayecTBEHHbIC peaklMd Ha JIBOHHYIO CBS3b.
CriocoObl OJTYyYCHHS U TPUMEHEHHUE aJIKCHOB.

AnKagueHsl. Knaccuguxkanus aJIKa/INCHOB (conpsikEHHBIE,
U30JIMPOBaHHBIE, KyMyauposanusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS U XUMUYECKUX
CBOWCTB CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoequnenue. [lonumepusanus conpsiKEHHBIX
nueHoB. CrocoObl MOJTyYEeHMs U IPUMEHEHUE aJIKaJUEeHOB.

Anxunpl. ['omonormueckuil psn aikuHOB, oOmas QopMynia, HOMEHKIATypa H
U30MepUsl. JNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHWHOB, Sp-
ruOpuau3anuss aToOMHbIX opOuTanei yriaepoaa. @usnyeckue CBOMCTBA aAJIKHUHOB.
XUMUYECKHE CBOWCTBA: pEaKUMM MPUCOCAUHEHUs, IUMEpPU3alud U TpUMEpHU3ALUHU,
okucieHus. KucinoTHble CBONCTBAa aJKMHOB, HMMEIOUIMX KOHIIEBYI0 TPOWHYIO CBS3b.
KauecTBeHHbIE peakiiy Ha TPOMHYIO CBsI3b. CIOCOOBI OJYyYE€HUS U IPUMEHEHUE AIKUHOB.

ApomMatuueckue yriaeBoAopolbl (apeHsl). ['omonormyeckuid psii apeHoB, o0Omas
dbopMyna, HOMEHKIATypa W H30MEpHUs. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MoOJIeKyJIbl OeH3oia. du3nyeckue CBOMCTBAa apeHOB. XMMHUYECKUE CBOMCTBA OEH30JIa U €ro
TOMOJIOTOB: PEAKIUU 3aMEIIeHUs B OCH30JbHOM KOJIbLIE M YIJIEBOJOPOJHOM pajuKale,
peakuuyd TNPUCOCIUHEHMs, OKHCIeHHe romojoroB Oensona. IlpeacraBienue 00
OpPUEHTHUPYIOIIEM JECUCTBUM 3aMECTUTENeH B OEH30JbHOM KOJIbIIE HA MPUMEPE AKHIbHBIX
paauKanoB, KapOOKCUIbHON, THAPOKCUIBHOM, aMUHO- U HUTPOTPYIIIBI, aTOMOB T'aJIOT€HOB.
OcoOeHHOCTH XMMHYECKMX CBOMCTB ctupona. Ilomumepuzauus ctupona. CrnocoOsl
MIOJIyYEHHUS U IPUMEHEHUE apPOMATUUYECKHUX YIJIEBOIOPOJIOB.

[Tpuponansiii ra3. [lonyraeie HedTaHbIE Ta3bl. HedTh u e€ nmpoucxoxaenue. Kamennsiii
yroJib U MPOJYKTHI €ro nepepadotrku. CrnocoObl nepepaboTku He(TH: MEeperoHkKa, KPeKUHT



(TepMuYeCKU, KaTaTUTHUECKUil), pudopmunr, nuponus. [IpoaykTel nepepaboTku HEPTH,
WX MIPUMEHEHHUE B TPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnueckas CBs3b MCXKAY pa3IMYHbIMHA KJIaCCaMH YIJTIECBOJOPOOAOB.

DNEKTPOHHOE CTPOEHHUE TaJOTE€HIIPOU3BOAHBIX YIVIEBOAOPOAOB. Peaknuu 3aMenieHus
rajoreHa Ha THAPOKCOrPYIITY, HUTPOTPYIIly, [IUAHOTPYIIy, aMuHOTpymy. JleiicTBue Ha
raJIOr€HIPOU3BOIHbIE BOJHOIO M CIHUPTOBOrO pacTBopa Imi€noun. B3aumonernctBue
JTUTAJIOT€HAIKAHOB C MarHueM 1 HMHKOM. [[oHSATHE 0 MeTalIoOpraHuYeCKUX COCTUHEHUSX.
Hcnonb3oBaHue TrajioreHNPOU3BOIHBIX YTIEBOAOPOIOB B OBITY, TEXHHKE M TPH CHHTE3E
OpraHUYECKHUX BEIECTB.

OKCIIEpUMEHTAJIbHBIC METOJbl M3YYCHUS BEIIECTB W WX TPEBPAIICHUN: H3YICHUE
(M3UYECKUX CBOWCTB  YIVIEBOJAOPOAOB  (pacTBOPUMOCTBH), KauyeCTBCHHBIX pCaKIUi
yIJIEBOJAOPOJOB Pa3IMYHBIX KiaccoB (oOecliBeunBaHWEe OpPOMHOW WM HMOJHOW BOJBI,
pacTBopa IMepMaHTaHaTa Kajus, B3aHMMOJCHCTBHE alleTHICHA C aMMHAYHBIM PacTBOPOM
okcuaa cepebpa(l)), kauecTBeHHOE OOHApYKEHHE YTJIepoJa W BOJOpPOJAa B OPraHMYECKUX
BEIICCTBaX, MOJyYEHUE ITUJICHA U M3YyYCHUE €0 CBOMCTB, 03HAKOMJICHUE C KOJIJICKIUSIMHU
«HedTtp» m «Yromp», ¢ oOpa3lam IUIACTMACC, KAy4yKOB W PE3WHBI, MOJCITUPOBAHHE
MOJIEKYJ YTJIEBOIOPOIOB U TAJIOTCHIIPOU3BOIHBIX YTIECBOAOPOIOB.

Kucaopoaconepxammue opraHndecKue coeTHHEHNUs.

IIpenenpHble opHOATOMHBIE cnUpThl. CTpoeHUE MOJIEKYJ (Ha IpUMEpe METaHojla U
sta”Hona). ['oMmomoruueckuil psg, obOmas Qopmyna, u30Mepusi, HOMEHKIATypa U
kinaccupukanus. @uU3nyeckue CBOMCTBA MPeAeIbHBIX OJIHOATOMHBIX COIUPTOB. BojopoaHbie
CBSA3M MEXJIYy MOJIEKYJaMu CHUPTOB. XHUMHUYECKHE CBOMICTBA: peaklUUUd 3aMelIeHus,
NETUJPATALNY, OKUCIECHUS, B3aUMOJCHCTBHE C OPraHUYECKUMH M HEOPraHUYECKUMHU
kuciaoramu. KauecTBeHHas peakuusi Ha OJHOATOMHBbIE cnupThl. JleiicTBUEe 3TaHONa U
METaHoJa Ha opraHu3M uenoBeka. CrnocoObl MOJyY€HHUS W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

IIpocteie 3¢uppl, HOMeHKHaTypa u wu3zomepus. OcoOEHHOCTH (PU3MYECKUX U
XUMHYECKUX CBOMCTB.

MHoOroaroMHsbI€ CHUPTH — STWICHITIUKOIb U TIIMLEPUH. PU3UYECKHUE U XUMHUYECKUE
CBOMCTBA: PEAKIMU 3aMEILECHUS, B3AaUMOJCUCTBAE C OPraHUYECKUMHU U HEOPraHUYECKUMU
KMCJIOTaMH, KayeCTBEHHAs peaklus Ha MHOroaroMHsle cnupthel. [IpencraBinenue o
MEXaHU3Me peakuil HYKJIeOpUIHLHOrO 3aMmelleHus. J[eficTBue Ha OpraHu3M uesoBeKa.
CriocoObl MoTyyeHus: U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHe MOJIEKYJIbl, B3aUMHOE BJIMSIHUE THAPOKCOTPYMIBI U OEH30JbHOTO
anpa. ®usnueckue cpoiicTBa (¢eHona. OCOOCHHOCTH XMMHYECKUX CBOWCTB (eHoa.
KauectBennbie peakuuu Ha ¢enon. ToxkcuuHocTh QeHona. CrnocoObl MOMy4YeHUS U
npumeHenue gpeHona. Genonapopmanpaeruinas cMoa.



KapOonunpHblE CcOCTUHEHHUS — adbJeTHAbl W KETOHBL. JJIEKTPOHHOE CTPOCHHUE
KapOOHWIBHOM TPYIIbI. ['OMONIOTHYECKHE PSAIBI adbJIeTHA0OB U KETOHOB, 00ImmIas ¢opmyna,
n30Mepusi 1 HOMEHKNaTtypa. Ousnueckne CBOMCTBA ANBJACTUIOB U KETOHOB. XHMHYECKHUE
CBOWCTBA aJbJICTUJIOB U KETOHOB: peakuuu npucoequHeHus. OKHUCICHUE albJerujioB,
Kad4eCTBEHHBIC peaKIuy Ha anbAeTHabl. CIIOCOOBI TTONYYSHUS U IPUMCHECHHE allbICTHIOB 1
KETOHOB.

OnHOOCHOBHBIE TIpeIebHbIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHUS MOJICKYJT
KapOOHOBBIX KHCIOT. M3omepust u HOMeHKiIaTypa. Puznyeckre CBOWCTBA OAHOOCHOBHBIX
MpeNeabHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBS3M MEXAY MOJICKYJIaMH KapOOHOBBIX
KHUCIIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIC CBOMCTBA, peaKIus dTepuUKAIINH, PEAKIIUH C
y4acTUEM YTJIEBOAOPOAHOTO panukaia. OCOOCHHOCTH CBONCTB MYpPaBbUHOW KHCIOTHI.
[TonsTHe O MPOM3BOJHBIX KapOOHOBBIX KHCIOT — CIOXKHBIX 3dupax. MHOrooOpasue
KapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOWCTB HEMPEICIbHBIX U aPOMATHYECKUX KapOOHOBBIX
KHUCIIOT, TUKapOOHOBBIX KHCIIOT, THIAPOKCMKApOOHOBBIX KHUCHOT. [IpeactaBuTenu BBICIINX
KapOOHOBBIX KHCJIOT: CTeapuHOBAas, NajJbMUTUHOBAS, OJIEUHOBASI, IUHOJIEBAS,
JUHOIeH06as KUCTOThl. CIOCOObI MOTyYeHUsl U TPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxubeie 3¢upsl. ['oMmomormueckuit psg, oOmas ¢opMyna, H30MepUs U
HOMeHKJIaTtypa. OU3nuecKkne U XUMUUYECKHE CBOWMCTBA: TUAPOJIM3 B KHCIOW M IIEIOYHOU

cpene.

XKupsl. Ctpoenue, pu3nuecKre 1 XMMUYECKHUE CBOMCTBA KUPOB: TMAPOJIN3 B KUCIION U
menouyHoit cpeae. OcCOOEHHOCTH CBOMCTB KHUPOB, COAEPXKAIIMX OCTATKU HENpPEIEIbHBIX
AKUPHBIX KUCIOT. JKuUphl B ipUpoie.

MpbU1a KaK COJIM BBICIIHX Kap6OHOBBIX KHCJIOT, UX MOIOIICC HeﬁCTBHe.

OO6mias xapakTepucTUka YyriieBoaoB. Kiaccudukamus yriieBogoB (MOHO-, AW- U
noyiucaxapuel). MoHocaxapuabl: III0Ko3a, (GpykTo3a, rajakrosa, pudo3sa, 1e30Kcupruoo3a.
Pu3nYecKUe CBOMCTBA M HaxoXJaeHWEe B mpuponae. PoTocuHTe3. XUMUYECKUE CBOMCTBA
[JIFOKO3bl: pPEaKIMU C YYaCTUEM CIOUPTOBBIX W aJbJETUIHOM TPYI, CIUPTOBOE U
MOJIOUYHOKHCIIOE OpoxeHue. [IpuMeHeHue TioK03bl, €€ 3HAYCHUE B JKU3HEACSITEIHLHOCTH
opranu3ma. Jlucaxapunpl: caxapo3a, MajbTO3a U JaKTo3a. BoccraHnaBiuBaromue U
HEBOCCTaHaBJIMBalOIIKe aucaxapuasl. ['maponns aucaxapuaoB. HaxoxaeHne B mpupojie u
npumeHenue. [lonmncaxapuapl: KpaxMall, TIIMKOTEH U 1euoio3a. CTpoeHHEe MaKpOMOJIEKYJT
Kpaxmana, TJIMKOr€Ha M MeJUTos03bl. DHU3MYECKHE CBOMCTBA KpaxMalia M UEJUIIOJIO3BI.
XHUMHYECKHE CBOMCTBA KpaxMmaja: THIPOJIn3, KAUeCTBEHHAs peaklys ¢ HOJAOM. XUMHUYECKUE
CBOMCTBAa NEJUTIOJO3bI: THUIPOJW3, TMOJdydeHue dPupoB 1emtoio3el. [lonatue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIETK).

OKCIIEPUMEHTAIIbHBIE METOJIbI U3YYECHUS BEIECTB U MX NPEBPAIICHUN: PACTBOPUMOCTh
Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJCHCTBHUE DTAHOJIA C HATPUEM, OKMCICHHME 3THIOBOIO
CIIUPTa B aJbJIETHUJ HAa PACKAIEHHOM MEIHOW IPOBOJIOKE, OKHMCIEHUE JTHUIIOBOIO CHUPTA
JUXPOMATOM Kalius (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAIIOB), KAUECTBEHHbBIC PEaKLIUU
Ha anpaeruasl (¢ rumpokcunom aumammuHcepeOpa(l) u rumpoxcumom meau(ll)), peakmus
riuuepuHa ¢ rugpokcuaoM Menu(ll), xumuueckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,




B3aMMOJICHCTBUE PACTBOPA IITIOKO3bI ¢ THaApokcuaoMm meau(ll), B3aumoaericTBue Kkpaxmana ¢
MOJIOM, pEIIEeHUE OHKCIEPUMEHTANbHBIX 3amad 1o TemMaM «CrnupTel U (PEHOIBDY,
«Kap6oroBbIe KUCITOTHI. CITOKHBIE 3PUPHD».

A30Tcoep:Kalne OpraHuvecKue coeTuHEeHN .

AMHHBI — OpraHWYeCKHEe TMPOM3BOJHBIE aMMuaka. Kiaccudukamus aMHHOB:
anudaTHYeCKUe W apoMaTHYCCKHUE, TCPBUYHBIC, BTOPHYHBIE W TpeTUdHbIe. CTpocHHE
MOJICKYN, oOmas ¢opMyaa, H30MEpHUsA, HOMCHKIATypa # (HU3WYECKUE CBOWMCTBA.
XHWMHYECKOE CBOMCTBA alu(paTHYSCKHMX aMHHOB: OCHOBHBIC CBOWCTBA, AJIKWJIUPOBAHHUE,
B3aMMO/ICUCTBUE IEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTON. COJIM aJIKUJIAMMOHHUS.

AHWINH — TMpeIcTaBUTENIb AMHHOB apomarudeckoro psga. CTpoeHue aHWIMHA.
B3anmHOe BiMsHHE TpyII aTOMOB B MoJieKysle aHWwiMHAa. OcCOOEHHOCTH XUMHYECKHX
cBOMcTB aHWIMHA. KauecTBeHHbIe peaklinu Ha aHWIUH. CrocoObl MOTy4YeHUs: U MPUMEHEHHe
anupatuyeckux aMuHOB. [lonyueHne aHniIMHa U3 HUTPOOEH307Ia.

AMUHOKHUCIOTHI. HOMGHKHaTypa H H30MCPHA. OT)ICJ'II)HI)IC NpcaACTaBUTCIIN O~
AMHWHOKHCJIOT: TJIMIHWH, aJIaHUH. dusnueckrue CBOMCTBA AMHHOKHCIOT. XHMHUYECKHE
CBOMCTBA AaMHHOKHCJIOT Kak aM(I)OTepHI)IX OpPraHN4YCCKHuX COGHHHGHHﬁ, peaKknuud
IMOJIMKOHJACHCAIIUu, 06pa30BaHHe HCHTHJIHOﬁ CBA3H. buonornueckoe 3HA4YCHUC
aMUHOKHUCIIOT. CUHTE3 U TUAPOJIN3 IICIITUIOB.

benku kak mpupomubsie moiauMmepbl. [lepBruuHas, BTOpU4YHAs U TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OCIKOB: THUIPOJU3, JCHATYpAIHsl, KAUeCTBEHHBIE PEaKIIHH
Ha OEJIKU.

OKCIIepUMEHTATbHBIC METOJIbI M3YUYCHHS BEIECTB M UX NPEBPAIIECHUN: pACTBOPECHHE
OeJIKOB B BOJIe, JCHATypalus OCJKOB IPU HarpeBaHWU, ILIBETHBIE pPEAKIMU Ha OEKH,
pEeIIeHHE OJKCIMEPUMEHTAIBHBIX 33/J]ad 10 TeMaM «A30TCOJepiKallue OpraHuYeCKHe
coenuHeHUs» U «Pacmo3HaBaHue OpraHMYeCcKuX COCTUHECHHIN.

BrbicokoMoJieKyIsipHbIe COeINHEeHUS.

OCHOBHBIC MOHSITHS XUMHU BBICOKOMOJICKYJIIPHBIX COCI[HHCHHP'I: MOHOMCD, IIOJIUMCD,
CTPYKTYPHOC 3BCHO, CTCIICHb IOJIMMCPpHU3allNH, CPCAHAA MOJICKYJISIpHAsA Macca. OcHoBHEBIE

METOABl  CHHTE3a  BBICOKOMOJICKYJIIDHBIX  COCIMHEHUM  —  IIOJUMMEpU3alus |
MTOJIMKOHJICHCALIUS.

ITonmumepHbie MaTepUabl. IImacTmaccsl (MOAUATUIIEH, ITOJIUITPOITHJIEH,
MOJIMBUHUJIXJIOPU, MTOJIMCTUPOII, MOJIMMETUIIMETAKPHIIAT, MOJINKapOOHATHI,

noyivdTUIIeHTepedTanaT). Y Tuian3anus u nepepadoTka MiacTuka.

DOnacToMephl: HATypalbHBIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaJaHeHOBBIH,
XJIOPOIIPEHOBBIN, U30IIPEHOBBIN) U CUIIMKOHEI. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
areTaTHOE BOJIOKHO), CHHTETHYECKHE (KaIpOH M JIABCaH).



[lonumepsl crenuanbHOTO Ha3HadeHHs (Te(IOH, KeBIap, DSIEKTPOMPOBOISIIINE
MOJIMEPHI, OMopasaraeMbie MOJIUMEPHI).

9KCH€DI/IMGHTEU'ILHBIC METOAbl M3YUYCHHS BEIICCTB M MX NPEBPAILLCHUN: 03HAKOMIICHUE
C o6pa3uaMH OpUPOAHBIX WM HCKYCCTBCHHBIX BOJIOKOH, IINTACTMACC, Kay4YyYKOB, PCHICHHC
OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEME «Pacno3naBanue nmiaacTMacc ¥ BOJOKOH.

PacuéTrHrle 3aaa4u.

Haxoxxnenne MoJeKyIsIpHON (GOpMyIsl OpraHWYECKOr0 COCAMHEHHS 110 MacCOBBIM
JOJIIM  DJIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXXJICHHE MOJICKYJISPHOU (HOPMYJIIbI
OpraHWYECKOTO0 COCTUHEHUsS M0 Macce (00bEMY) MPOMYKTOB CrOpaHMs, IO KOJIHYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH H/WIIM UCXOJHBIX BEIIESCTB, YCTAHOBIICHUE
CTPYKTYpHOH (pOPMYJIBI OPTaHUUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYSCKUX CBONCTB WU
CIOCOOOB TOYYEHUS, OMpeAeNieHuEe JOJU BBIXOJA MPOJIYKTAa PEAKIHH OT TEOPETHUYECKHU
BO3MOKHOTO.

MG)KHDCHMCTHBIG CBA3H.

Peanuzanusa MexXnpenIMeTHbIX CBSI3€M INPHU H3YyYEHUM OpraHudeckod xumuud B 10
KJIaCCe OCYIIECTBISIETCS Yepe3 UCIIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSATHUH,
TaK Y MOHATUH, IPUHATHIX B OTAEJIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOIO I[UKJIA.

O6HII/IG CCTCCTBCHHO-HAYYHBIC TMOHATHA: SBJICHUC, Hay‘—lHI:-Iﬁ (baKT, TUII0TE34a, TCOPH:I,
3aKOH, aHaJIn3, CUHTC3, KJ'IaCCI/I(bI/IKaHI/I}I, Ha6J'IIO,Z[eHI/Ie, N3MECPCHUC, DKCIICPUMCHT, MOICIIb,
MOJCIMPOBAHUC.

dusuka: MaTCpus, aToOM, IJJICKTPOH, IIPOTOH, HeﬁTpOH, MOJICKYJIQA, SHCPI‘CTI/I‘ICCKI/Iﬁ
YpPOBCHb, BCUICCTBO, TCIIO, 06T>éM, arperaTHoc¢ COCTOsSHHC BCUICCTBA, (1)I/I3I/I'-IGCKI/Ie
BCJIMYMNHDBI, CAUHULIBI U3MCPCHUA, CKOPOCTb, OHCPI'HsiA, Macca.

buonorus: KJIeTKa, OpTaHu3M, IKOCHCTEMA, ouocdepa, MeTaboIn3M,
HACJIeICTBEHHOCTh, aBTOTPO(HBII U reTepoTpodHbII THUI NUTaHUs, OpokeHue, POTOCUHTES,
IbIXaHUe, O€IKHU, YTIE€BOIbl, )KUPBI, HYKIEMHOBbIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHpie CKONaeMble, TOIINBO.

TexHoJiorus: IMILIEBLIC MMPOAYKTBI, OCHOBBI pPAWUOHAJIBbHOI'O IIMTAHHA, MOIOIIUC
cpeacTtBa, MaTCprajbl N3 UCKYCCTBCHHBIX U CHHTCTUYCCKHNX BOJIOKOH.

11 KJIACC

OBIAS U HEOPTAHUYECKASA XUMUSA



TeopeaneCKne OCHOBbI XUMMHH.

AtoM. CocTaB aTOMHBIX saep. XuUMHUecKUid dsnemeHT. HM3otomsl. CrpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YUCIIA. DHEPTETUUYECKUE YPOBHU U MOIYyPOBHHU.
Atomuble opOutanu. Kiaccudukanus XMMUYECKUX 3JIEMEHTOB (s-, pP-, d-, f-aimemeHThI).
Pacnipenenenre »JIEKTPOHOB 1O AaTOMHBIM OpOUTaIsiM. DIEKTPOHHBIE KOH(MUTyparuu
aTOMOB DJJIEMEHTOB TEPBOTO—UETBEPTOTO TEPUOJOB B OCHOBHOM U BO30YKIEHHOM
COCTOSTHUH, DJIEKTPOHHBIC KOH(DUTYpaLIUd HOHOB. DIIEKTPOOTPUIIATETHHOCTb.

[leppuonnuecknii 3axkoH u llepuoanyeckas cucTeMa XHMHUYECKUX JJIEMEHTOB
JI.U. MengeneeBa. CBs3p MNEPUOAMYECKOTO 3akoHa U llepronumyeckoil  CUCTEMBI
XUMUYECKUX DJEMEHTOB C COBPEMEHHOM TEOpHEil CTPOCHHsS aTOMOB. 3aKOHOMEPHOCTH
W3MEHECHHSI CBOMCTB XMMHYECKHUX JJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX
BEIIECTB I10 TPYIIAaM U IeproiaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menaeneena.

XuMHuueckasi CBS3b. BI/IJII)I XUMHUYECKOM CBS3U: KOBAJICHTHAs, MOHHAasA, MCTAJIJIMYCCKAasd.

MexaHu3Mbl O6paSOBaHI/IH KOBaJICHTHOM CBA3U: OOMEHHBIN
n HOHOpHO-aKHeHTOpHLIﬁ. SHCPFI/I}I U JJIMHaA CBA3U. HOJISIpHOCTI), HAITpaBJICHHOCTb H
HaChIIacMOCTb KOBaJICHTHOM CBs3U. KpaTHI)Ie CBs3U. BoaoponHas{ CBA3b.

MG)KMOJ'ICKYJ'I}IPHBIG B3aUMOICUCTBHUS.

BaneHTHOCTh M BaJIeHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEpPE COCIMHEHHI 3JIEMEHTOB BTOPOTO
nepuoa).

HpeﬂCTaBHGHHG O KOMIIICKCHBIX COCAMHCHHAX. CocTaB KOMIUIEKCHOTO HOHA:
KOMHJ’IGKCOOGpaSOBaTGHB, JUTaHabl. 3HA4YE€HHE KOMIUICKCHBIX coeauHeHuil. Ilonstue o
KOOpI[PIH&L[PIOHHOﬁ XUMUH.

BemectBa MOJEKYISIPHOTO U HEMOJEKYISIPHOTO CTpPOeHHsS. THIMBl KpUCTATTHUECKUX
peETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

IToratne o pmucnepcHbIX cucremax. McerunHbeie pactBopsl. IlpencraBnenne o
KOJUIOMAHBIX pacTBopax. CrocoObl BeIpaXKEHUsI KOHIIEHTPALMU PacTBOPOB: MAacCOBasl A0S
BEILIECTBA B pACTBOpE, MOJSApHAs KOHIEHTpauus. HacbhllleHHbIE W HEHACBILICHHBIC
pacTBOpPBI, PACTBOPUMOCTh. KpHcTammoruaparsl.

Knaccugukanus 1 HoMeHKIaTypa HEOPraHM4eCKUX BelecTB. TpuBHUaIbHbIe Ha3BaHUS
OTZEJIbHBIX MPEACTABUTEIICH HEOPIraHUUECKUX BEIIECCTB.

Knaccudukamus XxuMu4ecKkux peakiuuil B HEOPraHMYEeCKOW M OpPraHHMYeCKOW XHUMUHU.
3aKOH COXpaHEHWs MacChl BELIECTB; 3aKOH COXPAHEHHsS W MPEBPALICHUS SHEPTHH IpU
XUMHUYECKUX peakiusax. TerioBble 3PGEeKThl XUMUYECKUX peakuuid. TepMoxumudeckue
YpaBHEHUS.



CKOpOCTh XMMHUYECKOW peakiuH, €€ 3aBUCUMOCTh OT pa3IUYHBIX (PaKTOPOB.
['omorennsbie u rereporenssle peakunn. Karanus n katann3aTopsl.

OOpatumMble W HeoOpaTHMBIC peakIuu. XuMU4Yeckoe paBHOBecue. KoHncTanTa
XUMHYECKOTO paBHOBecH. DaKTOPHI, BIUSIOIINE HA MOJOKCHUE XUMUUECKOTO PAaBHOBECHS:
TeMIlepatypa, JaBJICHWE W KOHIICHTPAIIUHW BEIIECTB, YYACTBYIOIIMX B peakuuu. [IpwHITHT
Jle llarense.

Onextponutudeckas auccormanusi. CuiapHble U ciabble 37MeKTponauThl. (CTeneHb
mucconanuu. Cpena  BOAHBIX — PacTBOPOB:  KUCJIOTHAs, HeHTpanbHas, IIEJIOYHAs.
Bonoponnsriit mokazatens (pH) pactBopa. ['maponus coneit. Peakuuu nonHoro oo6mMeHa.

OKUCIIUTENBHO-BOCCTAHOBUTEIbHBIC peakiuu. CTerneHb OKHCIeHUs. OKHCIUTENIb |
BOCCTAHOBHTENb. [Ipoliecchl OKHUCICHHS W BOCCTAHOBJICHUS. BaKHEHWIIUE OKHCIUTEIN W
BOCCTaHOBHUTEIH. MeTOJ JIeKTPOHHOro OamaHca. DJIEKTPOJIHM3 PAacTBOPOB M PACIUIABOB
BEIIIECTB.

SKCHGDHMGHTaJ'IBHBIe METOAbl M3YVUYCHHUS BEIICCTB M MX MPEBPAIICHMM: Pa3JI0KCHUC
IIEpOKCHUa BOAOPOJAa B MMPUCYTCTBHUHU KaTaJln3aTOpad, MOICINU KPUCTAIIMICCKUX peHIéTOK,
IMPOBCACHUC peaKHI/Iﬁ HMOHHOTI'O 06MeHa, OIpPCACIICHUC CpCAbl PAaCTBOPOB C IMOMOIIBIO
WHAWKATOPOB, U3YUCHHUC BJIUAHUA PA3TTNIHBIX q)aKTOpOB Ha CKOPOCTH XUMHYECKOM pCakuunmn
U ITOJIOKCHUC XUMHUYCCKOI'O PaBHOBCCHSI.

Heopranuueckasi XuMus.

[Tonoxxenne HemetauioB B Ilepuoandeckoil cucTeMe XUMHUYECKHX JJIEMEHTOB
J.U. MenaeneeBa M OCOOCHHOCTH CTpOeHHMsT uX aToMoB. DU3MYECKHE CBOWCTBA
HEMETAJUIOB. AJUIOTpONUS HEMETaUIOB (HAa TMpuUMepe Kucjopojaa, cepbl, (ocdopa u

yraepoa).

BOI[OpOI[. HonyquHe, (I)I/I3I/I'-IGCKI/IG 1 XMMHYECKHE CBOMCTBA: pcakuun ¢ METAJUIaMU U
HEMCTAaJllIaMH, BOCCTAaHOBUTCIIBHBIC CBOMCTBA. FI/II[pI/I,Z[BI. TonauBHBIE AJIEMEHTHI.

I"anorensl. Haxoxaenue B npupojie, crnocoObl MonydeHus, (u3ndeckue u XuMu4ecKue
cBorcTBa. l'amoreHoBomopoapl.  BaxueWimme — KHUCIOPOACOAEpKAIIUE  COEIUHEHUS
rajioreHoB. JlabopaTtopHble W  IPOMBINIJIEHHBIE CIOCOOBI  MOJYYEHUS TaJIOT€HOB.
IIprMeHeHne TaJloreHOB U UX COCIUHEHUN.

Kucnopon, o30H. JlaGopaTopHble ¥ MPOMBILIIEHHBIE CIIOCOOBI MOIYYEHUS! KUCIOPO/a.
@u3nyecKue M XUMHUYECKUE CBOMCTBA M NPUMEHEHUE KUCIopoda W o030Ha. OKcHIbl U
IIEPOKCHUIBI.

Cepa. Haxoxnenue B Tpupojie, CIOCOOBI TMOMy4YeHHUs, (PU3HMUECKHE W XUMHUYCCKHE
cBoiictBa. CepoBogopon, cyibpuasl. Oxcun cepoi(1V), okcun cepoi(VI). Cepuucras u
CepHasi KUCIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CepHOM KUCHOTHI. [IpuMeHneHue cepsl U
€€ COCIMHECHU .



A3zor. HaxoxnaeHnue B mpupojie, CrocoObl MONydeHUs, (PU3NYECKHe U XUMHUUYECKUE
cBOMCTBAa. AMMHaK, HUTpUAbL. OKCHABI a30Ta. A30THCTasi M a30THAsl KUCJIOTHI U UX COJH.
Oco0EHHOCTH CBOMCTB a30THOM KUCIOTHI. [[puMeHeHne a30Ta U €ero CoenuHEHUN. A30THBIE
yaoOpeHus.

dochop. Haxoxkaenne B mpupoje, CrocoObl MOMYICHHUS, PU3NISCKUE U XUMUUYCCKHE
cBorictBa. Dochuasr u ¢ochun. Oxcuasl docdopa, GochopHas KuciIoTa U €€ COJH.
[Tpumenenne docdopa u ero coeauHeHuit. DochopHbIC YI00pEHHUS.

Yrnepon, HaxoXIeHHWE B TpHUPOJS. AJIOTponmHble Momudwukanuu. Du3ndecKue u
XMMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriaepoaoMm. Okcun yraepona(ll),
okcua  yraepoaa(lV), yroapHas  kuciota W €€  COMU.  AKTUBHUPOBAHHBIN
yroiib, agcopOmus. Oymiepensl, rpadeH, yriepoaHble HaHOTPYOKkU. [IpuMeHeHne mpoCcThIX
BEIIECTB, 00pPa30BaHHBIX YIJIEPOJOM, U €r0 COSTUHCHU.

Kpemuuii. Haxoxaenue B mpupoe, CocoObl MonydeHus, Pu3ndeckue 1 XUMUYECKUe
cBorcTBa. Okcun kpemuusi(IV), kpeMHueBast KUCIIOTa, CUWIMKATHL. [[puMeHeHne KpeMHUs 1
ero coenquHeHui. CTeKI10, €ro nojay4yeHue, BUIbl CTEKIIA.

[Tonoxxenne w™erammoB B Ilepmogudeckoli CHUCTEME XHUMHYCCKHX JJICMCHTOB.
OCOOCHHOCTH CTPOCHHS 3JEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OO0mme du3nyeckue
cBoiicTBa MeTa/lIOB. [IpruMeHeHne MeTauioB B ObITY U TeXHUKE. CIUTaBbl METAJIIOB.

DNEKTPOXUMHUYECKUN Ppsii HAOpsoKeHUH MeTtaioB. OOmiye crnocoObl  MOJy4YEHUs
METAJIJIOB: THUAPOMETAUIYprusi, HUPOMETAJUIyprus, 3JjieKTpomeTainyprus. Ilonstue o
KOppo3uu MeTaioB. CriocoObl 3alIUThl OT KOPPO3UHU.

O6mias xapakrepuctuka MetauioB [A-rpynmsl [leproauyueckoid CUCTEMBI XUMHYECKUX
aneMeHToB. HaTtpuii u kanuil: mnonydyeHue, (QU3NYECKUE U XHUMHUYECKHE CBOWCTBA,
IPUMEHEHHE MPOCTHIX BEIIECTB U UX COETUHEHUH.

O6miass  xapakrepuctuka MertamuioB  [IA-rpynmer  Ilepronuueckoil  cUCTEMBI
XUMHYECKUX 3JIEMEHTOB. MarHuii U Kajplui: monydyeHue, (pu3sndyeckue U XUMHUYECKHE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U MX coeauHeHUU. KECTKOCTh BOJBI U CITOCOOBI
€€ yCTpaHCHHUS.

AnroMuHUMN: ony4yeHue, Gpu3nuecKre U XUMHUECKHE CBOMCTBA, MPUMEHEHHUE MTPOCTOrO
BEIIECTBA M €ro coelnHeHud. AMQoTepHble CBOWCTBAa OKCHIA M THJIPOKCHIA AIFOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmias xapakTepucTHKa MeTauioB 1nodounsix noarpynn (b-rpynm) Ilepunoanueckoit
CUCTEMbBI XUMUYECKUX IJIEMEHTOB.

Ouznyeckue M XHUMHUYECKHE CBOWCTBA XpoMa M €ro coeguHeHud. OKCHUABI U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u AMXpOMATHI, HX
OKUCIIUTENbHBIE CBOMCTBRA. [loslyueHne u mpuMEeHEHHE XpoMa.



Ou3nyeckue M XMMUYECKHME CBOMCTBA MApraHia M €ro COeAMHECHuU. BakHenmme
coequaeHust mapranma(ll), mapranma(lV), mapranma(VI) u mapranma(VII). Ilepmanranar
KaJIUs, €ro OKUCIIUTENIbHBIE CBOWCTBA.

®u3znueckue M XHUMHYECKHME CBOMCTBAa Keje3a MW ero coeauHeHuil. OKcupipl,
ruapokcuasl U conu xenesza(ll) m xenesa(Ill). TlonmyueHne m mpUMEHEHHE Kele3a U €ro
CILIaBOB.

Ou3nueckue M XUMHUYECKHE CBOWCTBA Meau U €€ coeauHeHuiu. llomydyenue wu
NPUMEHEHUE MEJIN U €€ COCAUHECHUM.

[uHK: momydeHue, (U3HYECKHEe W XUMHYCCKHE CBOMCTBa. AMQOTEpHBIC CBOWCTBA
OKCHJa W TUIPOKCHJA LHMHKA, TMIPOKCOKOMIUICKCHI NHWHKA. lI[pruMeHeHuMe LMHKa U €ro
COEMHEHUM.

OKCIEPUMEHTAJIbHbIC METOJbl M3YYEHUSl BEIIECTB M MX NPEBPAIICHUN: U3yUCHUE
00pa3IioB HEMETaJJIOB, TOpeHue cephl, dhocdopa, xene3a, MarHus B KUCIOPOJE, U3YUCHHE
KOJUIEKIIMU «MeTaJsibl U CIUIaBbl», B3aUMOJCHCTBHE WICIOYHBIX W IIETOYHO3EMETbHBIX
METAJJIOB C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BUCOMATEPUATIOB), B3aUMOJICUCTBUE IIMHKA
U JKeJle3a ¢ PacTBOpPaMHU KUCIOT U IIEJIOYEH, KaYECTBEHHbIE PEAKIIMM Ha HEOPraHUYEeCKHE
AHUOHBI, KATUOH BOAOPOJA U KaTHOHBI METAJIIIOB, B3AUMOICUCTBUE TUAPOKCUIOB ATFOMUHUS
U LIMHKA C pacTBOPAMM KHCJIOT U ILEJI0YEH, pelIeHUE IKCIIEPUMEHTAIbHBIX 33134 10 TeMaM
«T"anorens», «Cepa u €€ coenuHeHUs», «A30T U PocPop U UX coeuHEHUs», «MeTasl
[JIaBHBIX MOATrpyn», «MeTtasuibl TOOOUHBIX HOATPYIID).

XUMHUA 4 JKU3HD.

Ponp xumMum B oOecniedeHMHM YCTOWYMBOTO pa3BUTHS deloBedecTBa. [loHsATHE O
HayYHBIX METOJAaX TIIO3HAHHWS W METOJOJOTMH HAydYHOTO HccieaoBanus. HaydHbie
NPHUHIAIBl  OPTaHU3AMK  XUMHYECKOTO IMPOM3BOACTBA. [IpOMBINIIEHHBIE  CITOCOOBI
MOJTyYeHUs BaXHEHIIMX BEIIECTB (Ha MpHMEpe MPOM3BOJCTBA aMMHaKa, CEPHOM KHUCIIOTHI,
MeTaHoja). [IpoMbIlIIeHHBIE CITOCOOBI TOJIYYCHHS] METAIOB M CIUIABOB. XUMHYECKOE
3arpsi3HEHUE OKPYKAIOIIEH cpeabl U ero mocienctBusi. Poinb xumuu B oOecriedeHUU
SHEPTeTHYECKON 0€30MaCHOCTH.

Xumus U 300poBbe uenoBeka. JlekapcTBeHHble cpeacrtsa. IlpaBuna ucnonb30BaHUA
JIEKapCTBEHHBIX IpenaparToB. Posib XUMUK B pa3BUTUHA MEIULIUHBI.

XuMHS TUIIH: OCHOBHBIE KOMIIOHEHTHI, IHIINEBBIE 100aBku. Poip XuMuM B
oOecrieyeHNH MUIIEBOI 0€30aCHOCTH.

Kocmernueckue n napgromepnsie cpeacta. boitoBas xumus. [IpaBuna 6e3omacHoro
MCIIOJIb30BAHUS MpernapaToB ObITOBOM XMMHUU B IIOBCEIHEBHON KU3HU.

XuMUs B CTPOUTEIBCTBE: BAKHEUIIINE CTPOUTENIbHBIE MAaTEpUAIbl (LIEMEHT, OETOH).

XuMHsI B CEITLCKOM X03siicTBe. OpraHndecKue U MUHEpaIbHbIC yI0OpCHHS.



COBpeMeHHLIe KOHCTPYKIIMOHHBLIC MAaTCpHaAJIbl, KpaCKH, CTCKJIO, KCpaMHKa. MaTepI/IaHBI
AT OJICKTPOHUKHU. HanoTtexHonorum.

PacuéTtHrle 3aaa4u.

Pacuétei: Macchl BemecTBa win 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM O0bEMY OJHOTO W3 YYaCTBYIOIIMX B pEaKIMH BEIIECTB, Macchl (00BEMAa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKILIMH, €CIIU OJHO M3 BEIIECTB UMEET MPUMECH, MACChI
(00BéMma, KOJIMYECTBA BEILIECTBA) MpOaYyKTa peakiuu,
€CIi OJHO W3 BEUIECTB JAaHO B BHUJAE pPACTBOpPA C ONPEACIEHHOW MAacCOBOM MOJIeH
PacTBOPEHHOTO BEILIECTBA, MACCOBOM JOJIM WM MOJSPHOM KOHLIEHTpPAlWHW BEIIECTBA B
pacTBOpe, 10U BbIX0O/1a MPOAYKTA PEaKIUU OT TEOPETHUECKHA BO3MOXKHOTO.

MexnupeaMeTHbBIE CBI3H.

Peanuzanus MexXnpeaMeTHbIX CBSI3€H IPU M3yYEeHUH OOLIEH U HEOPraHUYECKOU XUMUHU
B 11 kjacce OCyILIECTBIAETCS Yepe3 HCIMOJb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHSATUM, TaK WU TOHATUM, MPUHATHIX B OTACIbHBIX NPEAMETaX ECTECTBEHHO-HAyYHOTO
[IMKJIA.

O6IIII/IG CCTCCTBCHHO-HAYYHBIC TMOHATHA: SIBJICHUC, Hay‘—IHI)Iﬁ q)aKT, TUII0TC3a, TCOPUA,
3aKOH, aHaJIn3, CHHTC3, KHaCCI/I(bI/IKaHI/I}I, INEPpUOANIHOCTD, Ha6J'IIOIIeHI/Ie, HN3MCPCHUC,
OKCIICPUMCHT, MOJICJIb, MOJICJIMPOBAHUC.

®usuka: MaTepusi, MUKpOMHUP, MaKpOMHp, aTOM, 3JIEKTPOH, NMPOTOH, HEUTPOH, HOH,
U30TOIIbI, PaJAMOAKTUBHOCTb, MOJIEKYJIA, YHEPIETUUECKUN YPOBEHb, BEILIECTBO, TEJIO, 00BEM,
arperaTHO€ COCTOSIHUE BEIECTBA, HUICAIbHBIA Ta3, (U3NYECKHE BEJIIUYUHBI, €IUHULIBI
U3MEPEHUS, CKOPOCTh, SHEPI'Us, Macca.

buonorus: kierka, opraHu3M, SKocHcTeMa, Ouocdepa, MeTadoOIU3M, MaKpo- U
MUKPOAJIEMEHTHI, OCJIKU, KUPBI, YTIEBO/IbI, HYKJIEUHOBBIE KUCIOThI, (PEPMEHTHI, TOPMOHHI,
KPYTOBOPOT BEIIECTB U MOTOK SHEPTHH B IKOCUCTEMAX.

I'eorpadusi: MuHEpasnbl, FTOPHBIE OPOIbL, TOJIE3HBIE HCKOMIAEMBbIE, TOIUIMBO, PECYPCHI.

Texnonorus: XUMHUUYCCKasid IMPOMBIIIJICHHOCTD, MCTAJIIYypPrus:, CTPOUTCIIbHBLIC
MaTCpHUaJIbl, CEIbCKOXO03MCTBEHHOE IMPpOU3BOACTBO, IMUIIcBas ITPOMBINIJICHHOCTD,
(bapMaL[eBTI/I‘IGCKaﬂ MNPOMBINIJIICHHOCTb, IIPOHU3BOACTBO KOCMCTHYCCKHX  IIPCIIapaToOB,
IIPpOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTCpHajoB, QJICKTPOHHAA IMPOMBIIIIICHHOCTD,
HaAHOTCXHOJOI'NH.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA ITPOTPAMMBI 10 XUMHWHN HA
YIJIYBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



B cooTBeTCTBUHM C CHCTEMHO-AESTEIHHOCTHBIM TOJAXO0JIOM B CTPYKTYpE JTUYHOCTHBIX
PE3YNbTaTOB OCBOCHUS MpeAMeTa «XHUMHS» Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHUs
BBIJICTICHBl  CIICYIOIIME COCTaBISAIOIIME: OCO3HAHHWE OOYyYaloIMMHUCA  POCCHICKON
TPXIAHCKOM HMACHTUYHOCTH,; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH U
CaMOOIPECTICHUIO; HAIWYUEe MOTHUBAIIMM K OOYYEHHIO; TOTOBHOCTH U CIOCOOHOCTH
00y4JaroImMXCsi PYKOBOJICTBOBATHCS MPHUHATHIMA B OOIIECTBE MpaBUIaMH W HOPMaMH
MOBE/ICHHS; HaMYHe MPABOCO3HAHUSA, DKOJOTHYECKOW KYIbTYpPbhl; CIOCOOHOCTH CTaBUTH
L[EJN U CTPOUTD KU3HECHHBIE TIaHBI.

JInyHOCTHBIE pe3yabTaThI OCBOEHUS npeamera «XuMus» OTPAXKAIOT
c(hOpMUPOBAaHHOCThH OTBITA MTO3HABATEIHLHON U MPAKTUUYECKON NEATETLHOCTH 00YJarOIIXCs
B IIPOILIECCE pealiu3alui 00pa30BaTEIbHON EATEIbHOCTH.

JIMuHOCTHBIE PE3YIIbTATHI OCBOCHU npecamMcTa «XUMUA» OTpaKaroT
CCI)OpMI/IpOBaHHOCTI) OIbITa MO3HABATECIbHON U HpaKTI/IquKOﬁ JACATCIBHOCTHU O6yanOHII/IXCH
B IIPOICCCC pCain3alinin 06paBOBaTeHBHOﬁ JACATCIBHOCTHU, B TOM YHUCJIC B HACTU:

1) rpakIaHCKOr0 BOCTIMTAHUSI

OCO3HAHMSI OOYYarOUIMMHUCS CBOMX KOHCTUTYLHOHHBIX TMpaB U OO0sS3aHHOCTEH,
YBa)XEHUS K 3aKOHY U IPaBONOPSIKY;

IMPEACTABJICHUA O COHUAJIbHBIX HOpMAaX W IIPaBUIaX MCKINYHOCTHBIX OTHOILICHUM B
KOJIJICKTUBCE,

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOfI ACATCIIbHOCTU TIIPpHU CO3JaHHUH yLIC6HBIX
ITPOCKTOB, PCUICHUHU y‘-Ie6HBIX N II03HABATCIIBHBIX 3aJdda4, BBIIIOJJTHCHHUHN XHMHWYCCKUX
OKCIICPUMCHTOB,

CHOCOOHOCTH TMOHUMAaTh W NPUHUMAaTb MOTHUBBI, HAMEPEHHS, JIOTUKY M apryMEHTbI
IPYTUX IPU aHATM3€ Pa3IUYHbIX BUIOB YUEOHOU AESITENIbHOCTH;

2) NaTPHOTHYECKOTO0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAayYHOMY HACJIEAHUI0 OT€HYECTBEHHOM
XUMUH;

YBaXXEHUS K MPOIECCY TBOPYECTBA B 00JIACTU TEOPUM M MPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HAHMS TOTO, YTO JAHHBIE HAYKU €CTh PEe3yJbTaT JUIUTEIbHBIX HAOJIOJCHUM,
KPOMOTIUBBIX HKCIIEPUMEHTATbHBIX TOUCKOB, IIOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

VMHTEpECa W II03HABATEIBHBIX MOTHBOB B IIOJYYEHHUM W MOCIEAYIOIIEM aHaln3e
nH(OPMAIINH O IEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS



HPaBCTBCHHOI'O CO3HAHUSA, OTUUCCKOI'O IMTOBCACHU A,

CIIOCOOHOCTH OIICHWBATh CHUTYallUH, CBS3aHHBIC C XWMHYCCKUMH SIBICHHSAMHU, H
MPUHUMATh OCO3HAHHBIC PENICHUS, OPUCHTHPYICh Ha MOPAIbHO-HPABCTBEHHBIC HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEIACHHUE M INOCTYIIKH CBOHUX TOBapI/IIJ_[eﬁ C HO3I/II.[HI>1
HPaBCTBCHHBIX U ITPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUA HOCHGI[CTBI/Iﬁ IOCTYIIKOB;,

4) popmupoBaHus KYJIbTYPHI 310POBbSI:

MOHUMAHMS IIEHHOCTEW 370pOBOro M 0Oe30macHOro obpasa >XU3HH, HEOOXOIUMOCTHU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY MU TICUXUYECKOMY 370POBBIO;
coOmroIeHusT TIpaBHUJT  O€30IMacHOTO0 OOpalieHHus C BEIISCTBAMH B OBITY, ITOBCEIHECBHOM
’KW3HU, B TPYJOBOH JIEATEIHHOCTH,

IMOHMMAaHUA HOCHHOCTU IIpaBUJI HWHAWBUAYAJIBHOTO W KOJUICKTHBHOI'O 0e30IMacHOTO
IMOBCACHUA B CUTYyallUAX, YT'POXKAIOIMIUX 3JOPOBbIO U ) KU3HHU J'IIO)]Gﬁ;

OCO3HAHUSA MOCIEACTBUM M HENMPUATUS BPEAHBIX MPUBBIYEK (YyHOTPEOICHUS aJIKOTOIS,
HApKOTUKOB, KYpEHHUSI);

5) TPyA10BOro BOCIIUTAHHUS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-UCCIEAOBATEIbCKONW JESATEIHLHOCTH,
0OIIIECTBEHHO MOJIE3HOM, TBOPYECKON U IPYTUX BUAAX AEATEIbHOCTH;

YCTAHOBKHM Ha d4KTUBHOC Y4YaCTHC B PCHICHHH IIPAKTHYCCKHX 3aJdaq COIlMaJIbHOM
HaITpaBJICHHOCTH (B paMKax CBOCTO KJlacca, HIKOJIBI);

UHTEpeca K NIPAKTUYECKOMY M3YUEHUIO Ipodeccuil pa3iuyHoro poja, B TOM YUCIE Ha
OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYIY, JIOJSIM TPYJa U pe3yibTaTaM TPYAOBOH JIeATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HWHIMBHAYaJbHOM TPAEeKTOPUU OOpa30BaHMS,
Oynymieit mnpodeccu © peadu3alri COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C  YYETOM
JTUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEeOHOCTEH 00IIECTBA;

6) IKOJIOrHYEeCKOro BOCIIUTAHMS

OKOJIOT'MYCCKHU uenecoo6pa3H0ro OTHOIICHUA K IIpupoac KakK HCTOYHUKY
CymcCTBOBAHUA JKU3HU HA 3€MJ'I6;

MOHUMAHHUS  TJIO0AJTBHOTO  XapakTepa  AKOJOTMYECKHMX  IpoOsieM,  BIUSHUS
HKOHOMMYECKHX MPOIIECCOB HA COCTOSIHUE TPUPOAHON U COLIMATIBHOM CpPE/Ibl;



OCO3HaHuA HeO6XOI[I/IMOCTI/I HUCITIOJIb30BaHUA I[OCTI/I)KGHI/II\/’I XUMHUHU IJIs1 PCHICHHA
BOIIPOCOB pallMOHAJIBbHOT'O IIPUPOAOIIOJIB30BAHUA;

AKTUBHOTO HENPUATHUS ACUCTBUM, IPUHOCAIINX BpE OKPYKAIOLIEH IPUPOTHOUN cpene,
YMEHUS MIPOTHO3UPOBATH HEOIaronpusTHHIC 3KOJIOTUYECKHUE MIOCJIEACTBUSA
MPEIITPUHUMAEMBIX IEUCTBUM U NTPENOTBPAILATH UX;

HAJIMYXSI PA3BUTOTO 3KOJOTHMYECKOTO MBIIUIEHUS, YKOJOTMYECKON KYJIbTYpBI, ONbITA
NEATEIIBHOCTA JKOJOTHMYECKOW HAINPABIEHHOCTH, YMEHHMS PYKOBOJCTBOBAaTHCS HMHU B
MO3HABATEIbHON, KOMMYHHKATUBHON W COLMAIbHOW TMPAKTHKE, CIIOCOOHOCTH M yMEHHS
aKTUBHO TIPOTUBOCTOSITH HJICOJIOTHH XeMOGhoouu;

7) HEHHOCTH HAYYHOTO MO3HAHUSL:

MUPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMCHHOMY YPOBHIO pa3BUTHS HAyKU U
OOIIECTBEHHOU MPAKTHUKH;

NOHUMAaHMs CHeNUPUKA XUMUU KaK HAyKd, OCO3HaHHS €€ poiu B (OPMHUPOBAHUHU
palMOHAILHOTO HAYYHOTO MBINIUICHUS, CO3JaHWM LEJOCTHOTO TIpeJICTaBlieHUus 00
OKpPYXKarIIeEM MHPE KAaK O €JMHCTBE IPUPOALI M YEJIOBEKA, B NMO3HAHMM IPUPOIAHBIX
3aKOHOMEPHOCTEN U PeLlIEHUH MPOoOJIEM COXpPAaHEHUS MPUPOAHOTO PABHOBECHS,

yOexkIEHHOCTH B 0CO0OOM 3HAUYMMOCTH XHMMH JUIsl COBPEMEHHOM LMBWIM3AIMU: B €€
I'YMaHHUCTUYECKON HAIIPABICHHOCTU U BayKHOM pOJIM B CO3/1aHUU HOBOM 0a3bl MaTepUaIbHOM
KyJbTYpbl, B PELICHUU IIOOANbHBIX MNPOOJIEM YCTOMYMBOIO pPAa3BUTHUS YEIOBEUECTBA —
ChIPbEBOM, SHEPreTUYEeCKOl, NUIIEBOM M 3KOJOTMYECKOM O€30macHOCTH, B Pa3BUTHH
MEAMLMHBI, 00ECTIEUEHUN YCIOBUI YCIEMIHOTO TPpyAa U dKOJOTUYECKU KOM(POPTHOM KU3HU
Ka)XJI0ro WieHa 00IecTBa;

GCTGCTBCHHO'Hay‘{HOﬁ rpaMOTHOCTH: IIOHMMAHHA CYINHOCTH MCTOAOB IIO3HAHUA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAYyKaX, CIIOCOOHOCTH HCIIOJIL30BATh MMOJIy4aCMbIC 3HAHUSA
JJIA aHalIu3a H OOBSCHEHUS SBJICHUM OKPYXXAromero Mupa U MIPOUCXOIAIINX B HEM
HSMGHCHHP'I, YMCHUA ACIIAaTb 00OCHOBaAHHBIC 3aKJIFOYCHHS Ha OCHOBE Hay4YHbIX (1)aKTOB )51
HMCIOIIUXCS OAHHBIX C ICJIBIO IMOJTYUCHHNA JOCTOBCPHBIX BBIBOIOB,

CIIOCOOHOCTH CaMOCTOSATEILHO HCIOJL30BaTh XHMHUUCCKHE 3HAHUS I pCHICHUA
HpO6J'IeM B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX,

MHTEpEeca K MO3HAHUIO, UCCIIEI0OBATEIbCKOM 1eATEIbHOCTH;
TOTOBHOCTH U CIIOCOOHOCTU K HEIMpPEepbIBHOMY 00pa30BaHMUIO U CaMOOOpa30BaHUIO, K
aKTUBHOMY TIOJIYUEHHIO HOBBIX 3HAaHUUW IO XUMHH B COOTBETCTBHUM C >KU3HECHHBIMU

MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B pa3iuuHbiXx cdepax mnpodeccruoHaIbHOM
JeSITEIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIC pe3yJbTaThl OCBOCHHUS MPOrpaMMbI [0 XMMHH Ha YPOBHE CPEIHErO
o01mero oOpa3oBaHMs BKIIFOYAIOT:

3HauYUMBbIC 11 (POPMHUPOBAHUS MHUPOBO33PECHHS OOYJArOIINXCS MEXKIUCIUILIMHAPHBIC
(MexXnpeAMETHBIE) OOLIEHAYYHbIE TTOHATHUS, OTPAXKAIOIINUE I[EJOCTHOCTh HAYYHOW KapTHUHBI
MHUpa U Crenu(UKy METOJ0B MO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, DHEPTHs, SBJICHHE, MPOIECC, CHCTeMa, HAay4yHbIM (DaKkT, MPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIeIOBAaHUE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT H

apyrue);

YHHUBEpCallbHbIE  y4eOHbIe  JACWCTBUS  (TTO3HABaTelIbHBIE, KOMMYHHKATHBHBIC,
pETYISTUBHBIC), oOecrieunBaomue (GopmupoBanne (YHKIMOHATHHOW TPaMOTHOCTH U
COIMAIbHON KOMIETEHIIMH O0YyYaronuXCs;

CIIOCOOHOCTH 06yqa10m1/1X051 HCIIOJIB30BATh  OCBOCHHBIC  MCIKIUCHUIINIMHAPHBIC,
MHPOBO33PCHUYCCKUC 3HAHHUA U YHHBCPCAJIbHBIC y‘—Ie6HI>Ie I[CﬁCTBHSI B IIO3HABATEJIbHOU M
coIaabHOM IMPAaKTHUKC.

MeranpeaMeTHbie pe3ysibTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAIbHBIMH YYEOHBIMU
II03HAaBATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEUCTBUSIMU.

Ilo3HaBaTe/ibHbIEe YHUBEPCAJbHbIE YUeOHbIe JeHCTBHUS
1) 0a30BbIe JJOrUYeCKHe AeliCTBUSA:

CaMOCTOSITEIbHO (POPMYJIHUPOBATh U AKTYaJIM3UPOBATh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpCACIIAThL LCIW ACATCIbHOCTH, 3a/laBas IapaMCTPbl U KPUTCPUHW HUX AOCTUKCHHA,
COOTHOCHUTD PE3YJIbTAaThl ACATCIIBHOCTH C ITOCTABJICHHBIMU LCIISIMH,

HUCIIOJIb30BaTh IIPH OCBOCHHNU 3HAHUM HpI/IéMBI JJOIT'MYCCKOI'0 MBINIJICHUA: BBIACIATDH
XapaKTCPHBIC TIPHU3HAKH MOHATUN M YCTaHABJIMBATL HUX B3aUMOCBA3b, MCIIOJIb30BATh
COOTBCTCTBYIOIIUC ITOHATHUS AJIA 0OBSICHEHHUS OTACIBbHBIX (baKTOB n ﬂBJ'IGHHﬁ;

BBIOMPATh OCHOBAaHWMSI W KPHUTEPHH IS KJIACCH(PUKAIIMU BEIIECTB U XUMHUUYECKHUX
peakuuu;



YCTaHABJIMBATbL HPUYHNHHO-CICACTBCHHBIC CBA3H MCXKAY U3YUACMBIMU ABJICHHUAMU,

CTPOUTH JIOTUYECKHUE pacCykAcHUs (MHIYKTHUBHBIC, ICIYKTUBHBIC, IO AaHAJOTHUN),
BBIABIATH  3aKOHOMEPHOCTM M NPOTHBOPEYMS B PAaCCMaTPUBAEMBIX  SIBICHUSIX,
(hopMyIHpPOBaTH BEIBOJBI U 3aKITIOUCHHUS,

MPUMEHSTH B MPOIIECCE TO3HAHUS UCIIOIb3yEMbIE B XUMUU CUMBOJNYECKUE (3HAKOBBIE)
MOJIEU, MPeoOpa3oBbIBATH MOJEJbHBIE MPEACTABICHUS — XHUMHUUYECKHM 3HAK (CHMBOJN)
JJIEMEHTa, XUMHYecKass (opMysa, YpaBHCHHE XHMHYECKOHW pEaKIUH — TPH PCIICHHUH
Y4eOHBIX TIO3HABATCIBHBIX W TPAKTHUYCCKUX 3a7ad, MPUMCHITh Ha3BaHHBIC MOJICIbHBIC
MPEJICTAaBICHUS JJIS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB H3y4YaeMbIX BEIIECTB U
XUMUYECKHUX PEaKIUu.

2) 0a3oBbIe HCCIeA0BATEIbCKHE eiCTBUA:
BJIaJICTh OCHOBAMH METOJI0OB HAYYHOTO TIO3HAHUS BEIICCTB M XUMUYECKUX PEAKITUH;

dbopmynupoBaTh €M W 33Jayd HMCCIEJOBAaHUS, MCIIOJIb30BAaTh ITOCTABICHHBIE U
CaMOCTOATEIBHO C(HOPMYIHPOBAHHBIE BOMPOCH B KAaueCTBE HHCTPYMEHTa IIO3HAHUS U
OCHOBBI i ()OPMUPOBAHUS THIOTE3bl IO TMPOBEPKE IMPABHIBHOCTH BbICKA3bIBAEMBIX
CYXKJICHUH;

BJA/IETh HAaBBIKAMM CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS U IPOBEJEHUS YYEHMUYECKHX
SKCIIEPUMEHTOB,  COBEPILUEHCTBOBAaTh yMEHHA HaOIOJaTh 3a XOJAOM  IpoIEecca,
CaMOCTOSITEIbHO IPOrHO3UPOBATH €r0 Pe3ynbTar, GOpMyIHpPOBaTH OOOOIIEHUS U BBIBOJIBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAaHUS, COCTaBISATH OOOCHOBAHHBIN
OTYET O MPOJIETaHHON padoTe;

l'IpI/IO6peTaTI> OIIBIT y‘IeHI/I‘ICCKOﬁ HCCIICIOBATEIILCKON U HpOCKTHOﬁ ACATCIIBHOCTH,
IIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY ITOMCKY MCTOAOB PCHICHUA
IMPAKTUYICCKUX 3a/1a4, IPUMCHCHHUIO PA3JIMIHBIX MCTOAOB ITIO3HAHU .

3) padora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HHpopManuu (Hay4yHO-TOMYJISIpHAS
JUTEpaTypa XHMUUYECKOTO COJEpKaHus, CIpaBOYHbIe Mocodus, pecypcbl HWHTepHeTa),
aHAIM3UPOBAaTh MH(OPMALIMIO PA3IMYHBIX BUJIOB U (OpM MpeacTaBiICHUs, KPUTUUYECKU
OLICHUBATh €€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTH;

(hopMynTUpOBaTh 3aMpPOChl U MPUMEHATHh Pa3JIMYHbIE METOJNbI MPU TOUCKE U OTOOpE
nH(popMaImu, HeOOXOIMMOM JIJIsl BHITIOTHEHUS YICOHBIX 3a/1a4 ONPEACIIEHHOTO THIIA;

MpUOOPETATh ONBIT KUCIIOJIB30BaHUSI UH(OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHMA
Y Pa3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMpaATh ONTHUMANbHYIO (opMy mpencTaBiIeHUs HHPOpMALUU
(cxemsl, rpaduKy, JUarpaMMbl, TaOIHUIIbI, PUCYHKH U JIPYTHE);



WCIIOJIb30BaTh HAYYHBIM SI3bIK B KadeCTBE CpEACTBa IpH paboTe ¢ XUMHYECKOU
uH(pOpMaIHe: TPUMEHITh MEXNpeaMeTHbIe ((PU3NUecKnue U MaTeMaTUYeCKHe) 3HaKh U
CHUMBOJIBI, (OpMYyIIbI, a00OpeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CHUMBOJIHNYCCKHUE CPCACTBA HATTIAAHOCTH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIe I1eCTBHSA:

3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMBI B XOJI¢ JUAIOTa W/WITH
TMCKYCCHH, BBICKA3bIBaTh UACH, (OPMYIUPOBATH CBOH MPE/IOKCHUS OTHOCHTEIIBHO
BBITIOJTHEHUS TIPEJITIOKEHHOM 3a/1a4u;

BBICTYIIATh C MPE3EHTALMEN PE3YJIbTATOB MO3HABATEIBHOUN AEATEIBHOCTH, ITOTYYEHHBIX
CaMOCTOATENBHO WM COBMECTHO CO CBEPCTHUKAMHM TIPU BBINIOJHEHUU XUMHYECKOTO
AKCIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCICIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIECTB,
peanu3anuu y4eOHOro mpoekTa, 1 popMyaupoBaTh BBIBOJBI M0 pe3ysibTaTaM MpPOBEAEHHBIX
UCCJICIOBAaHUHN MyTEM COTIIACOBAHUS MO3UIIMINA B X01e 00CYKJICHUS U 0OMEHA MHCHHSIMHU.

PeryasiTuBHbIe yHUBEpPCaJbHbIC Y4eOHbIC 1eICTBHS:

CaMOCTOSITEIBHO IJIAHUPOBATh U OCYIIECTBISATh CBOIO IIO3HABATEIbHYIO JESATEIBHOCTD,
omnpezenss e€ LeJn U 3aa4l, KOHTPOJIUPOBATh U M0 MEPe HEOOXOAUMOCTH KOPPEKTUPOBATh
npeiaraéMblil alfOpUTM ACUCTBUI NpPU BBIIIOJHEHWHM YYE€OHBIX M MCCIIEI0BATENIbCKUX
3a/1a4, BBIOMpaTh Hanbosee 3pPEeKTUBHBINA CIIOCOO UX PELIEHUS ¢ YUETOM MOJYYEHUS HOBBIX
3HAHUM O BEUIECTBAX U XMMUYECKUX PEaAKIMIX;

OCYIICCTBIIATE CAMOKOHTPOJIb ACATCIbHOCTU HA OCHOBC CaMOaHaJIN3a U CaAaMOOIICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaThl OCBOCHUS MPOTrpaMMBbl MO XUMHH Ha YIIyOJEHHOM YpOBHE
Ha YpOBHE CpeIHEro ooOmero o0pa3oBaHHUS BKIIOUYAIOT cleuuUUeckue ais yd4eOHOTo
npeaMera «XUMHs) HaydHble 3HAHHUS, YMEHHUS M CIOCOObI JEHCTBUH MO OCBOCHHIO,
MHTEPIPETAlMU U MPeoOpa3OBaHUIO 3HAHWUM, BUJIBI JIEATEIBHOCTU IO MOJYYEHHUIO HOBOTO
3HAHMUSI U TPUMEHEHHUIO 3HAHUU B PA3IMYHBIX YYEOHBIX CHUTYyalUsX, a TaKXKe B pealbHBIX



JKNU3HCHHBIX CHUTYyalUAX, CBA3AHHBLIX C xumuen. B nporpaMmme 10 XHUMHH IIPCAMCTHLIC
PE3YIbTAThI IPECACTABJICHLI 110 I'OAaM M3Y4YCHU .

10 KITIACC
[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca « OpraHnyeckas XuMush» OTPAKAIOT:

c(hOopMUPOBAaHHOCTH MPEACTABICHUA: O MECTC M 3HAYCHHHM OPTraHWYeCKOW XUMHUHU B
CHUCTEME eCTEeCTBCHHBIX HayK M €€ polu B OOCCICUYCHHUH YCTOWYMBOTO Pa3BUTHS
YeJOBEYECTBA B PEIICHUHU TPOOJIEM HSKOJIOTUYECKOM, HHEPreTUYECKOW U MUIIEBOU
0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JAaHUU HOBBIX MaTEpHUAJIOB, HOBBIX MCTOYHUKOB
SHEPTHHM, B OOCCICYECHWH PAIMOHAIBHOTO IPUPOJIONONB30BaHusI, B (OPMHPOBAHUHU
MHUPOBO33pEHHSI U OOLIEH KyJbTYphl YEJIOBEKa, a TakKe JKOJOTMYECKHM OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHOU CPEJIE;

BJIQJICHUE CUCTEMOW XWMHUYECKHMX 3HAHWU, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIOIINE
MOHSATUS — XUMHUYECKHI 3JIEMEHT, aTOM, SIAPO W 3JICKTPOHHAs 00oyiovka atoma, s-, p-, d-
aTOMHBIE OpOUTAJIM, OCHOBHOE U BO30YKJIEHHOE COCTOSIHUS aTOMa, THOPUIN3aIUsS aTOMHBIX
opOuTasield, MOH, MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENIbHOCT, CTENIEHb OKUCIIECHMUS,
XUMHYECKasl CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIIPHBIM OOBEM, YIJIepOIHBIA CKEJET,
(yHKIMOHAJIbHASL TPYIINA, pajuKall, CTPYKTypHbIE (OpMYIIbl (pa3BEPHYThIE, COKPAIIEHHBIE,
CKEJIETHBIE), U30MEpUsl CTPYKTYpHas U MPOCTPAHCTBEHHAs (TeoMeTpuuecKas, onThueckKas),
U30MEPBI, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIJIEBOJIOPOAbI, KUCIOPO- U a30TCOAEpKallNe
OpraHUYECKHe COEJIMHEH NS, MOHOMEP, HOJIUMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COCIUMHEHUS; TEOpPUH, 3aKOHbl (mepuoanueckuii 3akoH /.
N. MengaeneeBa, Teopust CTpOE€HUs OpraHnyeckux BemecTB A. M. bytnepoBa, 3akoH
COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHHUS U NMPEBPALEHUS SHEPTUU NIPU XUMHUUECKUX
peakuusax), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XMMHUH, MHUPOBO33PEHUECKHE 3HAHMS,
JeXallie B OCHOBE NOHMMAHHUS NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHUM;
NpEACTaBIECHUS O MEXaHM3Max XHMMHUYECKHX peakuuid, TEepMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HUX MPOTEKAHMS, O B3aUMHOM BIIMSHHM aTOMOB U TPy
aTOMOB B MOJIEKyJax (MHIYKTHUBHBIM U Me30MepHbIN 3 dexTrl, opueHTanTsl I u 1l pona);
(aKTOJIOTMYECKUE CBEIEHHUS O CBOWCTBAaX, COCTaBe, IMONYYEHUHM U OE€30MacHOM
WCIIOJIb30BAHUM  BAaXHEHIIMX OpPraHMYECKUX BEIIECTB B ObITY UM  MPaKTUYECKOH
JeSITEIbHOCTU 4YeJIOBeKa, OOMIMX HAYYHBIX MPUHIMIAX XWMHUYECKOro IMPOU3BOJCTBA (Ha
pUMepe MPOU3BOACTBA METAHOMA, TepepaboTKu HeTH);

chOpMUPOBAaHHOCTh ~ YMEHHUH:  BBISABIATH  XapaKTepHble  MPU3HAKH  TOHSTHUH,
YCTaHABIMBATh UX B3aUMOCBS3b, UCIIOIB30BaTh COOTBETCTBYIOIIME NIOHATHUS IIPU ONUCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAaHHOCTh YMEHUM:



WCTIOB30BATh XHMHUYECKYK) CHMBOJIMKY JUISI COCTABJIICHUS MOJICKYJSPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX H CKEJIECTHBIX) (OPMyT OpraHHMYECKUX
BEIIECTB;

COCTaBJISITh YPAaBHEHUS XHMMHYECKMX pEaKUM U pacKkphiBaTh HX CYHIHOCTH:
OKUCJIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIUN TOCPEJCTBOM COCTABJICHUS SJIEKTPOHHOTO
OalaHca ATUX peaKIui, peakiuii MOHHOTO OOMEHa IyTEM COCTAaBJICHHUS WX IOJHBIX H
COKpAIlIEHHBIX HOHHBIX YPaBHEHMUI;

HU3roTaBJIMBATb MOACIIM MOJICKYJI OpPraHMYCCKUX BCHICCTB I HWIIIOCTPAIUHN HX
XUMHUUYCCKOro 1 IpOCTPAaHCTBCHHOI'O CTPOCHUAA,

c(hOpMUPOBAHHOCTH YMEHUM: yCTaHABINBATh MPUHAJIEKHOCTh M3YUYEHHBIX
OpPraHWYEeCKMX BELIECTB MO UX COCTaBY U CTPOEHHUIO K ONpEeNeNEHHOMY KIaccy/TpyIine
COCIMHEHUH, JaBaTh UM Ha3BaHuUs 10 cucrematuueckod Homenkiatype (IUPAC)
Y IPUBOAUTH TPUBUAJIBHBIC HA3BaHUSA JJIs OTACJIbHBIX MPEJACTABUTENICH OPraHUYEeCKUX
BEIIECTB (ITUJICH, allETHJICH, TOJNYOJ, TJIMIIEPUH, STHUICHIIIUKONb, (heHol, (opManblIerus,
aneTajibIeru, aleToH, MypaBbHHAasi KUCI0Ta, YKCYCHAasl KUCJIOTa, CTeapuHOBAsi, OJIEMHOBAs,
NaJIbMUTHHOBAST KHUCJIOTHI, TJHWIMH, aJaHWH, MajbTo3a, (PYyKTO3a, AHWIWH, TUBUHHII,
U30IPEH, XJIOPOIPEH, CTUPOII U JIPYTHUE);

C(l)OpMI/IpOBaHHOCTI) YMCHU: OIIPCACIIAATE BUL XUMHYECKOM CBSI3U B OpPTaHUYICCKUX
COCAMHCHMUAX (KOB&J’IGHTHHJI " MOHHAA CBsA3b, G- U T-CBA3b, BOAOPOAHAA CBHSI));

C(l)OpMI/IpOBaHHOCTI) YMCHUA NPUMCHATDH IOJOKCHUA TCOPHUHU CTPOCHUA OPraHUYCCKUX
BeliecTB A. M. ByTnepOBa JIIA O0O0BSICHEHHS 3aBUCHUMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U
CTPOCHUSI,

c(OpMHUPOBAHHOCTh YMEHUU XapaKTepH30BaThb COCTaB, CTPOCHHUE, (GUBUYECKUE WU
XMMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENEH PA3IMYHBIX KIACCOB OPraHUYECKUX
BEIIECTB: AJKAaHOB, IUKIOAJIKAHOB, AaJKEHOB, aJKaJHEHOB, AJIKMHOB, apOMaTHYECKUX
yTJIEBOJOPOIOB, CIIUPTOB, AJIbJIETUIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, IPOCTHIX M CIOKHBIX
3¢upoB, KUPOB, HUTPOCOCTUHEHUN M aMHUHOB, aMUHOKHUCIIOT, O€JIKOB, YIJIeBOJAOB (MOHO-,
I~ ¥ TOJUCaXapua0B), WILTIOCTPUPOBATh FT€HETUUYECKYIO CBSI3b MEKJYy HUMHU ypaBHEHUSIMU
COOTBETCTBYIOLIMX XUMUYECKUX PEAKINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAaHHOCTh YMEHUS MOATBEPKJIAaTh HAa KOHKPETHBIX IpUMEpax XapaxkTep
3aBHUCHUMOCTHU PEAKIIMOHHON CIIOCOOHOCTH OPTraHWYECKUX COCAMHEHUI OT KPaTHOCTH U TUIIA
KOBaJICHTHOM CBsI3U (OG- M T-CBA3M), B3aMMHOI'O BJIMSHUS aTOMOB M TPYII aTOMOB B
MOJIEKYJIAX;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh HCTOYHUKU YTIEBOAOPOJHOTO CHIPhS
(HedTh, NPUPOJHBIN Ta3, Yrojb), CIOCOObI €ro nepepaboTKU U MPAKTUYECKOE MPUMEHEHNE
MPOIYKTOB MepepadboTKH;



c(hOpMUPOBAaHHOCTD BIIAJICHUSI CHUCTEMOW 3HAHMHA O E€CTECTBEHHO-HAYYHBIX METOJaX
MO3HAHUSI — HAONIOJCHUU, W3MEPEHHH, MOJCIUPOBAHUHU, JKCIEPUMEHTE (peaJlbHOM U
MBICIICHHOM) U YMEHUS TPUMEHSTh 3TH 3HAHUS;

chOpMUPOBAaHHOCTh ~YMEHHUS NPHUMEHSITh OCHOBHBIE  OTEpAlMU  MBICITUTEIHHON
NesITeIbHOCTU — aHaJU3 U CHUHTE3, CPaBHEHHE, 0000IeHNe, CUCTEMATHU3alNIO, BBIABICHUE
MPUYMHHO-CIIEICTBEHHBIX CBSI3€M — I HW3Yy4YEHUs CBOWCTB BEHIECTB M XUMHYECKHUX
peaxkuui;

c(hOpMUPOBAaHHOCTh, YMCHHM: BBISBIISATh B3aMMOCBS3b XHMHUYECKHUX 3HAHHH C
MOHATUSAMH W TIPEACTABICHUSAMH JPYTHX €CTECTBEHHO-HAYYHBIX IPEAMETOB ISl OoJiee
OCO3HAHHOTO MMOHUMAaHUS CYLIHOCTH MaTEPUAITBHOTO €JIMHCTBA
MHpa, UCIIOJIb30BaTh CUCTEMHBIC 3HAHHMS IO OPTaHWYECCKOW XHUMHH I OOBSICHCHUS U
MPOTHO3UPOBAHUS SBJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

C(l)OpMI/IpOBaHHOCTI) YMCHHﬁ: IMPOBOJNTDH paC‘-IéTI)I 10 XMMHUYCCKHUM Q)opMynaM u
YPaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ C UCIIOJIb30BAHUEM (1)I/IBI/II-ICCKI/IX BCJINYHUH (Macca, 00BEM
ra30B, KOJIHNYCCTBO BeHIeCTBa), XapaKTCPU3YIONIUX BCHICCTBA C KOJIMYECTBEHHOM CTOPOHBI:
paClIéTI)I II0 HaXOXIACHUIO XUMHUYECKOU q)OpMy.HI)I BCIICCTBA IIO0 H3BCECTHBIM MACCOBBIM
AO0JIIM XUMHUYCCKUX JJICMCHTOB, IIPOAYKTAM CropaHusi, IJIOTHOCTHU F33006p33HI>IX BCIICCTB,

C(l)OpMI/IpOBaHHOCTI) YMCHHﬁI MNPOrHo3upoBaTb, aHAJIM3UPOBATL W OLCHHUBATHL C
MO3UIMHA  AKOJIOTHYSCKOM 0e30ITaCHOCTH IIOCJICACTBUA OBITOBOM H HpOI/ISBO,Z[CTBCHHOﬁ
ACATCIIBHOCTHU YCJIOBCKA, CBSI3aHHOM C nepepa60TK0171 BCIICCTB, MCIIOJB30BATDH ITOJYYCHHBIC
SHAHUWA OJI1 TPUHATUA TPAMOTHDBIX peHIeHI/Iﬁ HpO6J’I€M B CUTyallUsAX, CBA3AHHBIX C XPIMPICﬁ;

cOpPMUPOBAaHHOCTh ~ YMEHHUH: CaMOCTOATEIbHO  IUIAHUPOBATH W  MPOBOJUTH
XUMHYECKUN SKCIEPUMEHT (IMOJIy4eHHUE W M3YyYEHHUE CBOWMCTB OpPraHMYECKUX BEIIECTB,
KayeCTBEHHBIE PEAKLUHU YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB M KHUCIOPOACOJEPIKALINX
OpraHMYECKHX BELIECTB, pPEIIEHHE HKCIEPUMEHTAIbHBIX 3aJad [0 Paclo3HABaHUIO
OpPraHMYECKHUX BEILECTB) C COOIIOIEHNEM MPaBUIl O€30I1acCHOr0 OOpAIllEHNUs C BEIIECTBAMU U
1a0b0paTopHBIM 000pYyI0OBaHUEM, (POPMYJIUPOBATH LIE€Jb HUCCIEN0BAaHUSA, IPEJICTABIATH B
paznuuHOM  (opme  pe3ynbTaThl  AKCIIEPUMEHTAa, AaHAJIW3UPOBATh U OLIEHUBATh  HX
JIOCTOBEPHOCTB;

c(hOpMHUPOBAaHHOCTb YMEHUM:
coOMoaTh MpaBuiia HKOJIOTHUECKH 11eJ1eCO00pa3HOro MOBEACHHS B ObITY U TPYIOBOU
NeSITEIBHOCTU B LIEJSX COXPAHEHUS CBOETO 3/I0POBbs, OKPY’Kalollel MPUPOJHON Cpebl U

JOCTHKEHHUS €€ YCTOMYNUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JACHMCTBUS HA KUBBIE OPraHU3Mbl ONPEACITEHHBIX
OpraHMYeCKUX BELIECTB, TOHUMas cMbIci nmokaszatens [TJIK;

AHAJIM3UPOBATDH L[GJ'IGCOO6p33HOCTI) IMPUMCHCHHA OpPraHU4YCCKUX BCIICCTB B
MMPOMBIINIJICHHOCTHU U B 6I>ITy C TOYKH 3PCHNA COOTHOIICHUA PUCK-TI0JIb3a,



c(hOpMUPOBAaHHOCTh YMEHHI: OCYIIECTBISITh IEJICHANPABICHHBIA MOUCK XUMHYECKOMN
nH(MOPMAIINH B Pa3IMYHBIX HCTOYHUKAX (HayyHas U yueOHO-Hay4dHas JTUTEpaTypa, CpeacTBa
MaccoBoil MHpopManuu, VHTEpHET W Apyrue), KPpUTHUECKH aHAIM3UPOBATH XUMUYECKYIO
nH(popMaIHio, mepepadaTbiBaTh €€ U HCIOJb30BaTh B COOTBETCTBHM C IOCTABICHHOU
y4eOHOM 3a1auei.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOeHUS Kypca «OOmas M HeOpraHudecKas XUMHS)
OTpaXaroT:

chOpMUPOBAaHHOCTh  TPEJACTABICHUNA: O  MaTepualbHOM  E€OUHCTBE  MHPAa,
3aKOHOMEPHOCTAX M TO3HABAEMOCTU SIBICHUW TPHUPOJBI, O MECTe U 3HAUYCHUU XUMHHU B
CHUCTEME E€CTECTBEHHBIX HayK M €€ POJM B 00ECIeYeHNN YCTOWIMBOTO PA3BUTHSI, B PEIICHHUH
npoOJieM JKOJIOTMYECKOW, DJHEPreTHYeCKOW U TMHUIIEBON 0e30macHOCTH, B Pa3BUTHH
MEAMLMHBI, CO3JaHUU HOBBIX MATEpUATIOB, HOBBIX MCTOUYHUKOB IHEPrUHU, B OOECIEUEHUU
PalMOHANILHOTO TIPUPOJAOIOJIb30BaHUS, B (OPMUPOBAHMM MHUPOBO33PEHUS U 00IIEH
KyJbTYpbl YEJIOBEKa, a TaKXKE O3KOJIOIMYEeCKM OOOCHOBAaHHOIO OTHOLIEHUS K CBOEMY
3JI0pPOBbIO U MPUPOJIHOM cpefe;

BJIQJICHUE CUCTEMOM XMMHUYECKHMX 3HAaHWH, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
MOHATUS — XMMHUYECKUU HJIEMEHT, aToM, SJApO aTOMa, HU30TOIbI, JIEKTPOHHAsI 000JI0YKa
aToma, s-, P-, d-aTOMHbBIE OpOMTaIM, OCHOBHOC M BO30YKIEHHOE COCTOSHHS aToMma,
rudpuaU3anus aTOMHBIX opOuTaneu, HOH, MOJIEKYIIA, BaJICHTHOCTb,
AIEKTPOOTPHUIIATENILHOCTh, CTENIEHb OKUCJICHUS, XUMUYECKasi CBsI3b (KOBaJEHTHAs, MOHHAs,
METaJUIMYeCKas, BOJIOPOJIHAs), KpUCTAIUINYECKasl pEelIETKa, XUMUUECKasl peakius, pacTBop,
AJIEKTPOJIUTHI, HEAJNEKTPOJIUTHI, IEKTPOJIUTUYECKAs ITUCCOLUALNS, CTEIEHb NUCCOLMALINY,
BOJOPOAHBIA TMOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBHUTENb, TEIUIOBOM A(D(PEKT XUMHUUECKON
peakuuu, CKOPOCTh XUMHYECKOM pEaKUUH, XMUMHUYECKOE PAaBHOBECHUE; TEOPUU U 3aKOHBI
(Teopus DJIEKTPOJUTUYECKOM auccolManuu, mnepuoauudeckuit 3akon JI.M. Menneneena,
3aKOH COXPAHEHUs MAacChl BEIIECTB, 3aKOH COXPAaHECHUS WM NPEBPALICHUS DHEPrUU MPU
XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX Macce),
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN S3bIK XWUMHUHM, MUPOBO33PECHUYECKHE 3HAHUS, JIEXKAIIHUE B
OCHOBE TOHUMAHUSI NMPUYUHHOCTA U CHUCTEMHOCTH XUMHUYECKHX SIBIICHUW; COBPEMEHHBIE
MPEACTABIEHUSIT O CTPOCHHWM BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJISIDHOM U
HAJMOJIEKYJIIPHOM YPOBHSIX; MNPEACTABICHUA O MEXAaHU3MAaX XUMHUYECKHUX PEaKLHH,
TEPMOANHAMUYECKUX
Y KMHETHYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAHUS, O XUMHUYECKOM PaBHOBECUH, PACTBOPAX
1 TUCTIEPCHBIX CHCTeMax; (PaKTOJIOTUUECKUE CBEJCHUS O CBOMCTBAX, COCTABE, MOJIYUYCHUH U
0e30macHOM  WCTOJIb30BAHUHM BAXKHEWIIMX HEOPraHWYECKHUX BEIMIECTB B OBITY U



MPAKTUYECKON JEATENBHOCTH YEJIOBEKa, OOIMMX HAYYHBIX MPUHIUIAX XHUMHUYECKOTO
MIPOU3BO/ICTBA,

c(hOpMUPOBAHHOCTH YMEHHU: BBISBIATDH XapaKTEepHbBIE MPU3HAKU
MOHATUM, YCTAHABIUBATE UX B3aMMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIMUE IOHATHSA MPHU
ONMCAaHUU HEOPTAaHWYECKUX BEIIECTB U UX NPEBPALICHUN;

c(hOpMUPOBAaHHOCTh YMEHHS HCITOIH30BaTh XUMUUYECKYIO0 CHMBOJIMKY JIJISI COCTABIICHHS
(dhopMysT BEIIECTB U YpaBHCHHH XUMHUUYECKUX PEAKIINN, CHCTEMAaTHYCCKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIBHBIX BEILIECTB;

c(OpMUPOBAHHOCTh  YMEHHS ONMPECNATh BaJCHTHOCTb M  CTENEHb OKHCICHHUS
XUMUYECKUX DJIEMEHTOB B COCIUHEHHUSIX, BUJ XUMUYECKOW CBSI3M (KOBaJICHTHAsl, HOHHAS,
MeTaJuTM4YecKasi, BOJIOPOIHAS ), TUIl KPUCTAIUNIMYECKON peIIETKH KOHKPETHOTO BEUIECTBA;

C(l)OpMI/IpOBaHHOCTI) YMCHU: OOBSICHATh 3aBHCHUMOCTH CBOWCTB BCIIECTB OT BHJA
XUMHUYECKOM CBSI3M M THIIA KpHCT&HHH‘—IGCKOﬁ peHIéTKI/I, OOMEHHBIH H JAOHOPHO-
aKHeHTOpHLIﬁ MCXaHU3MBbI O6paSOBaHI/I$I KOBaJICHTHOM CBA3H,

C(l)OpMI/IpOBaHHOCTI) YMGHHfII KJIaCCI/I(i)I/IHI/IpOBaTI)Z HCOPraHMYCCKUC BCUICCTBA II0 HUX
COCTaBy, XUMHUUYCCKHUC PCAKIUU 110 PA3JIMIHBIM IIPHU3HAKAM (T—II/ICJ'Iy " COCTABY pCarupyromux
BCIICCTB, TCIIJIOBOMY 3(1)(1)CKTy p€akKunu, MU3MCHCHUIO CTENICHEH OKHUCJICHUS 9JICMCHTOB,
O6paTI/IMOCTI/I, Y4aCTHIO KaTaJIn3aTopa U ,prrI/Ie); CaMOCTOATCIBHO BI>I6I/Ip8.TI> OCHOBAaHHA U
KPpUTCPpHUH JIsI KJ'IaCCI/I(I)I/IKaHI/II/I HN3y4aCMbIX BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

c(OpMUPOBAHHOCTh ~ YMEHUS PACKpbIBATh CMBICI NEPUOJMYECKOro 3akoHa /.
W. MenneneeBa U JEMOHCTPUPOBATH €r0 CHUCTEMAaTH3UPYIOUIYIO, OOBACHUTEIBHYIO U
IPOrHOCTUYECKYIO (DYHKIINH;

c(OpMUPOBAaHHOCTh YMEHHUI: XapaKTEpU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XMMMUYECKHX 3JIEMEHTOB IEPBOrO—4E€TBEPTOro MepuoaoB llepuoandeckoil cuCTEMbI
J.. MenneneeBa, HUCHOIb3ysd TMOHATHS «IHEPIETHUYECKHE YPOBHU», «IHEPreTUYECKUE
MOJTyPOBHUY, «S-, P-, d-aTOMHBIC OPOUTAIIN», KOCHOBHOE U BO30YXIEHHOE SHEPTeTUUYCCKHE
COCTOSIHUSI aTOMa»; OOBICHATh 3aKOHOMEPHOCTH HM3MEHEHHUsI CBOWCTB XHUMHUYECKHX
JJIEMEHTOB M HUX COCJUHEHMHM II0 nepuojaMm u rpynmnam llepumommueckon cucremsl /[l
N. Menzeneesa, BaJEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUs HX
AIEKTPOHHBIX 000JI0YECK;

c(OpMUPOBAaHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOLIME XHUMHUYECKUE
CBOICTBa BEILIECTB PAa3IMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOU
CBSI3M MEXJy HEOPTraHWYECKMMHU BEUIECTBAMHU C MOMOIIBIO YPaBHEHUN COOTBETCTBYIOLINX
XMMHUYECKHUX PEaKIUu;

c(hOpMUPOBAHHOCTD YMEHUS PACKPBIBATH CYIIIHOCTb: OKMCIIMTEIBHO-
BOCCTAaHOBHUTEIIbHBIX PEAKIMI MOCPEJICTBOM COCTABJICHMS JJIEKTPOHHOTO OanaHca 3THX
peakuuii; peaxkiuii MOHHOro OoOMEHa MYTEM COCTaBIEHHUS HMX MOJHBIX U COKpPAIIEHHBIX



VMOHHBIX YpPaBHEHUH; peaKkIuil TUIpOIN3a; peakiuid KoMIUIiekcooOpa3oBaHus (Ha mpumepe
THIPOKCOKOMIUIEKCOB IIMHKA U AIFOMUHUS );

c(hOpMUPOBAaHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS XUMHYCCKUX
peakmuii ¢ yu4éToM WX JHEPreTHYSCKUX XapaKTePHUCTHK, XapaKTep H3MEHEHHUS CKOPOCTH
XUMHUYECKOM pEaKIMd B 3aBUCUMOCTH OT pPa3IMYHBIX (AKTOPOB, a TaKXKe XapakTep
CMEIICHUS XUMHUYECKOTO PaBHOBECHS II0JT BIMSHUEM BHEIIHUX BO3JACHCTBUN (TIPHHITUII
Jle lllaTtenne);

C(l)OpMI/IpOBaHHOCTL YMCHHA XapaKTECPU30BaATh XHUMHUUYCCKHUC PCAKIHH, JICKAIIUEC B
OCHOBE MNPOMBIINUIICHHOI'O ITOJIYUYCHHA cepHoﬁ KHUCIOThI, aMMMHaKa, O6]J_[I/Ie HAay4YHBIC
OPUHIMUIIBI XUMHUYCCKHUX ITPOU3BOACTB, LIGJIGCOO6p3,3HOCTB INPUMCHCHHUA HCOPraHMYCCKHX
BCIICCTB B MIPOMBIIIJIICHHOCTH U B 6BITy C TOYKH 3PpCHHA COOTHOIICHHA PUCK-II0JIb3a,

c(hOpMUPOBAaHHOCTH BIIAJICHUS CHUCTEMON 3HAHWUH O METOJax HAYYHOTO TIO3HAHMS
SIBJICHUH TIPUPOJIBI — HAOII0ICHUE, H3MEPEHHE, MOJICTUPOBAHUE, SKCIICPUMEHT (peaibHbIN U
MBICJICHHBIN ), UICIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS IPUMEHSTh 3TH 3HAHUS MPU
AKCIICPUMECHTAILHOM HCCJCAOBAaHUN BEIICCTB M JUISI OOBSICHCHUS XUMHUYCCKHX SIBICHUU,
MMEIOIIUX MECTO B MPUPOJE, MPAKTUYECKON ACATEILHOCTH YEJIOBEKA M B TMOBCEIHEBHOM
YKU3HU,

C(l)OpMI/IpOBaHHOCTI) YMCHU BBISIBJISITD B3aNMOCBA3b XUMHUYECKUX  3HaHUU C
IMOHATHAMHU M TPCACTABJICHUAMH APYIUX CCTCCTBCHHO-HAYYHBLIX IIPCAMETOB JISA Ooxee
OCO3HAHHOT'O ITIOHUMAaHUS MaTCPUAJIbBHOTO CAUHCTBA MHPA,

c(hOpMUPOBAHHOCTh yYMEHUS NMPOBOJAUTH PACUETHI: C HCIOJIB30BAHUEM TOHSITHI
«MaccoBasi JI0JIsl BEIECTBA B PACTBOPE» U «MOJISIpHAsI KOHILIEHTpALMs»; MAacChl BELIECTBA
Wi 00b€Ma raza Mo M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO W3
YYacTBYIOIIUMX B PEAKIIMU BEIIECTB; TEIJIOBOrO d(PdeKTa peakiuu; 3Ha4eHUusi BOJOPOIHOTO
MOKa3aTelsisi paCTBOPOB KUCIOT M IIEJOYEH C U3BECTHOM CTEMEHbIO JUCCOIMAIIMM; MAaCChI
(oOBéMa, KOIMYEeCTBa BEIIECTBA) MPOAYKTa PEaKIMU, €CIIM OJHO W3 HUCXOJHBIX BEIIECTB
JaHO B BHUJE PAcCTBOpA C OMPEACIEHHOW MacCOBOM J0Jied pacTBOPEHHOIO BELIECTBA WU
JaHO B U3OBITKE (MMEeT MPUMECH); IOJM BBIXOAA NPOAYKTa PEaAKIUH; OOBEMHBIX
OTHOIIICHHUH T'a30B;

chOpMUPOBAaHHOCTh, ~ YMEHHUW: CaMOCTOSITEIbHO  IUIAHUPOBATh W IPOBOJUTH
XUMUYECKUI DKCIEPUMEHT (MPOBEJCHUE pEaKIMii HOHHOTO OOMEHa, MOATBEPKICHUE
KaueCTBEHHOTO COCTaBa HEOPraHWYECKUX BEIECTB, OINpEJEICHUE Cpeabl PacTBOPOB
BEIIECTB C TTOMOIIBIO UHANKATOPOB, U3YUCHUE BIHMSIHUS PA3TUIHBIX (DAKTOPOB HA CKOPOCTh
XUMUYECKOM pEeaKIuu, PEIICHUE HKCIEPUMEHTAIBHBIX 3a7a4 Mo TemaM «MeTamibl» |
«Hemertampl») ¢ coOmtoneHreM MpaBuil O€30MAacCHOTO0 OOpalleHHWs ¢ BEIIECTBAMU U
mabopaTopHBIM 00Opya0BaHUEM, (POPMYIMPOBATH IIEJIb HCCICAOBaHUS, MPEACTaBISATH B
pasnmuuHOi  (opMe pe3yabTaThl AKCIEPUMEHTAa, AaHaJU3UpOBaTh M  OIICHUBATH UX
JIOCTOBEPHOCTb;

c(hOpMUPOBAaHHOCTh YMEHHI: COOMIOaTh PaBUIIa MOJB30BAHMS XUMUUECKOW MOCYA0N
u J1a0opaTOpHBIM OOOpPYAOBaHHEM, OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C



WHCTPYKIIUSMHU 110 BBIMOJHEHUIO JAa0OPAaTOPHBIX XHMHYECKHX OIBITOB, JKOJIOTHYECKH
11e71eco00pa3HOro TMOBEACHHUS B OBITY M TPYAOBOM ACATEILHOCTH B IEISIX COXPAaHCHHS
CBOETO 3J0pPOBbS, OKPYXAIOIIEH NPUPOJHOU Cpeabl U JOCTHKEHHUS €€ YCTOMYHUBOIO
pa3BUTHSI, OCO3HABATh OMACHOCTh TOKCHUYECKOrO JCHUCTBHS HA JKUBBIE OpPraHU3MBbI
ONPEICIEHHBIX HEOPTaHUYECKHUX BEIIECTB, TOHUMAs cMbICa nokazarens [IIK;

c(hOpMUPOBAaHHOCTh YMEHHUI: OCYIIECTBIATH IICJCHANIPABICHHBIH MOUCK XUMHUUYCCKOM
uH(MOpMAIINH B Pa3IMYHBIX HCTOYHUKAX (HayyHas U yueOHO-HaydHas TUTEpaTypa, CpeacTBa
MaccoBoii mH(opManuu, HTepHET W ApyTHe), KPUTHUSCKH aHAIU3UPOBATH XUMHYECKYIO
uHpopmManuio, mnepepadbaTbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBHUH C MOCTABJICHHOU
yueOHOM 3a1auei.

TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
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Pasgen 1. TeopeaneCKne OCHOBBI opra}mqecxoﬁ XUMHUHA

1.1 [IpeaMeT OpraHU4e€CKON XUMUH. 8 0 0  Buosunoreka IJOK
Teopusi cTpoeHUsI OpraHUYEeCKUX https://m.edsoo.ru/7f
coequHeHUU A. M. ByTsiepoBa 41837c

UToro no pasaeny 8

Pa3aen 2. YriieBoa0poabl

2.1 [IpepenbHble yraeBog0pPOAbl — 5 0 0  Bub6suoteka IJOK
aJIKaHbl, [IUKJI0AJKaHbI https://m.edsoo.ru/7f

41837c

2.2 HenpepesibHble YreBOJ0PO/bI: 14 0 1 Bubsmoteka LIOK
aJIKEHBI, aJIKaJJUeHbl, aJIKUHbI https://m.edsoo.ru/7f

41837c

2.3 ApoMaTH4eCcKHe YTJIeBOJOPOIbI 8 0 0  Bu6bauoreka LIOK
(apeHnbi) https://m.edsoo.ru/7f

41837c

2.4 TIpupo/iHble UCTOYHUKHU 4 0 0  Bubauoteka [JOK
yrJIeBOJOPOJOB U UX IlepepaboTKa https://m.edsoo.ru/7f

41837c

2.5 TasoreHNpPOU3BO/IHbIE 4 1 0  Bubauoteka [JOK
yrJIEBOJOPOJ OB https://m.edsoo.ru/7f

41837c

HUTtoro no pa3geny 35

Paszpen 3. Kuciopoacoaepxkaiye opraHu4eckKue


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

Ne HauvmeHoBaHUe pa3/fe/ioB U TeM KosinyectBo 4acoB
n/ IIporpamMMsl Bcero Kontp IlpakTt
1 OJIbHbI MYECKH
e e
pa6ot paboT
bl bl
coeJUHEeHUs
3.1 CniupThl. PeHou 11 0 1
3.2 KapboHU/IbHbIE COEIUHEHUS: 21 0 1
aJbJeruzpl 1 KeToHbl. Kap6oHoBBIE
KUCA0ThL C102kHbIe 3QUpHbI. Kupsbl
3.3 YriieBo bl 9 1 0
41

HTtoro no pasgeny
Pa3aen 4. A3oTcoaepiKaliue opraHu4ecKkue coeuHeHUs

4.1 AMUHBI. AMUHOKHUCJIOTHIL. besaku 12 1 2

HToro no pasaeny 12
Pa3zeu 5. BbICOKOMOJIEKY/ISIPHbIE COeAUHEHUA

JJIeKTPOHHBIE

(uudpossble)
o6pas3oBaTesIbHbIE

pecypcbl

bubsunoTteka [JOK
https://m.edsoo.ru/7f
41837c

bubsunoTteka [JOK
https://m.edsoo.ru/7f
41837c

bubsunoTteka [JOK
https://m.edsoo.ru/7f
41837c

bubsunoTteka [JOK
https://m.edsoo.ru/7f
41837c

5.1 BbicOKOMOJIEKYJISIpHbIE COeJTUHEHUsT 6 0 1 bubauoreka lJOK
https://m.edsoo.ru/7f
41837c

HToro no pasaeny 6

OBIIEE KOJIMYECTBO YACOB I10 102 3 6

[TPOTPAMME

11 KJIACC

Ne HauMeHOBaHMe pa3ZiesiOB U TeM KosinyecTBo yacoB JJIeKTpOHHBIE

n/m IIpOrpaMMbl Bcero KonTposbHblie [IpakTuyeckue (undposere)

pa6oTbI pa6orsl ~ OOpasoBaTesbHbIe
pecypchl

Paszpen 1. TeopeTuyeckue 0OCHOBbI XUMUHU

1.1 CtpoeHue aToma. 9 0 0

[lepponyecKkui 3aKOH U
[lepuoguyeckas cucreMma
XUMHYECKUX 3JieMeHTOB /. Y.
MenpeneeBa
1.2 CtpoeHue BelecTBa. 11 1 0

MHoroo6pa3ue BelecTB


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Ne HauMeHOBaHMe pa3/ieJIOB U TEM KosinyectBo yacoB JJIeKTPOHHBIE

n/m IIporpaMMsl Bcero KonTpoJsibHbIe [IpakTHyeckue (u1dpoBeie)
paGoThI paGoTbl ~ O0pasoBaTesbHbIE
pecypchl
1.3 XuMudeckue peakiuu 19 1 3
HWToro no pasaeny 39
Pa3zpen 2. Heopranuyeckass XuMus
2.1 HemeTtasibl 31 1
2.2 MeTaJJbl 23 1
UTtoro no pasgeny 54
Pa3zaen 3. XuMuA M ’)XM3Hb
3.1 MeTo/ bl TO3HAHUSA B XUMHUM. 9 0 0
XUMUS U KU3Hb
HToro no pasaeny 9
OBIIEE KOJIMYECTBO YACOBIIO 102 4 8
[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne Tema ypoka KosinyecTBO YyacoB Jarta JJIeKTpOHHbIE

n/m Bcer KontposbHbl IIpakTuyecku H3Y1€HH nudposele

0 e paboThl e paboThl a 006pasoBaTe/bHbI
e pecypchbl

1 BBogubiii UTB. 1 0 0
[IpenMeT ¥ 3HaYeHUE
OpraHUYecKOW XHUMHUH,
npe/iCTaBJIeHUE O
MHOTro006pasuu
OpraHuYecKUx
coeIJMHEHU U

2 JnekTpoHHOe cTpoeHue 1 0 0
aToMa yrJjepoja
(ocHOBHOE U
BO30YXK/JEHHOE
COCTOSIHMS).
BasieHTHbIE
BO3MO>KHOCTH aTOMa
yrjaepoja
3 XuMuueckasl CBs3b B 1 0 0
OpTraHUYeCKUX
COoeJJMHEHUSIX.
MexaHHU3MBbI
06pa3oBaHUs



10

11

Tema ypoka KosimyectBo yacoB

Bcer Kontposabnbl IlpakTuuecku H3YI€HH
0 e paboThl

KOBaJIEHTHOM CBfI3H,
Croco6bI pa3pbiBa
CBAA3eH

Teopus cTtpoeHus 1 0
OpraHhYeCcKHUX

coefuHeHU U A. M.

ByTiepoBa

Buzbl usomepuu: 1 0
CTPYKTypHas,

NpPOCTPAHCTBEHHASs.

JJIeKTpOHHbIE

3pPeKThl B MOJIEKYIaX
OpraHUYeCcKUX

coeJIMHEHUH

[IpencraBJsieHuE O 1 0
K1accupUKaIUu U

cucTeMaTU4ecKas

HoMeHKJaTypa (IUPAC)
OpraHUYeCKUX BelleCTB

Knaccupukanus 1 0
peakiuu B

OpraHU4YecKor XMMHUHU
CucreMaTu3anuda 1 1 0
0000111eHY e 3HaHUH 10

TeMe

AJIKaHBI: 1 0
rOMOJIOTUYECKUU P,

ob61as ¢popmyia,

HOMeHKJIaTypa U

n3oMepus,

3JIEKTPOHHOE U

INPOCTPAHCTBEHHOE

CTPOEHHE MOJIEKYJI

dusnyeckue u 1 0
XUMHYEeCKUe CBOMCTBA
AJIKAaHOB

HaxoxaeHue aikaHoB B 1 0
npupoze. Cnocooml

OJIy4YeHUs U

pUMeHeHHe aJIKaHOB

e paboThl

JlaTa

b2

JJIeKTPOHHBIE
nuppoBbIe
06pa3oBaTe/IbHbI
e pecypchl



12

13

14

15

16

17

Tema ypoka

[uka0a/JKaHbI: 001ast
dbopmyuia,
HOMEHKJIaTypa U
Mn30Mepus,
0COOEHHOCTHU CTPOEHUS
Y XUMUY€ECKUX CBOUCTB,
CHOCOOBI MOJIyYeHUS U
NpUMeHeHHue

PelieHure pacyéTHBIX
3a/1a4 Ha oIpeJieJieHue
MOJIEKYJIAPHOHU
dbopmyibl
OpPraHHUYecKoro
BelllecTBa 110 MacCOBbIM
JI0JIIM aTOMOB
3JIEMEHTOB, BXO/ALINX
B €ro COCTaB.
CucremaTu3sanusa u
0000111eH1 e 3HaHUH 10
TeMe

AnKeHBbI:
rOMOJIOTUYECKUU P,
ob61as ¢popmyia,
HOMEHKJIATypa,
3JIEKTPOHHOE U
NPOCTPAaHCTBEHHOE
CTPOEHUE MOJIEKYI.
CTpyKTypHasa U Ljuc-
TpaHC-U30MepHUs
aJIKEHOB

dusuyeckue U
XHUMHU4YEeCKHe CBOMCTBA
askeHoB. [IpaBuJio
MapKOBHUKOBA

Crnoco6bl MoJIy4eHus u
IpUMeHeHUe aJIKEHOB

[IpakTH4eckas paboTa
Ne 1 no Teme
"[lonyyeHue aTUIEHA U
M3y4YeHHE ero CBOMCTB".
UTH

Bcer Kontposabnbl IlpakTuuecku H3YI€HH

o

KoJsinuecTBO 4acos

e paboThl

0

e paboThl

0

JlaTa

b2

JJIeKTPOHHBIE
nuppoBbIe
06pa3oBaTe/IbHbI
e pecypchl



Ne Tema ypoka KosinuectBo yacos Jara JJIeKTPOHHBIE

n/m Bcer Kontposabnbl IlpakTuuecku H3YI€HH n1dpoBbIe
0 e paboThl e paboThl ! 006pasoBaTe/bHbI

€ pecypchl
18 PemeHue pacyéTHBIX 1 0 0

3a/la4 Ha ompejiesieHre

MOJIEKYJIAPHOHU

bopmyibl

OpraHUYecKoTro

BelllecTBa

19 AnkapueHbr: 1 0 0
CONpsAXEHHDBIE,
HM30JINPOBAHHbIE,
KyYMyJIMPOBaHHBIE.
OcobeHHOCTH
3JIEKTPOHHOTO
CTPOEHUs

20 XuMHYecKUe CBOWCTBA 1 0 0
CONPSI?)KEHHBIX INEHOB

21 Cnocobbl mosyyeHussu 1 0 0
NpUMeHeHHe
aJIKaZiJueHOB

22 ANKWHBL: 1 0 0
rOMOJIOTUYECKUH psif,
o6uasa popmy.a,
HOMEHKJIaTypa,
3JIEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTpOeHHe MOJIEKYI,
du3nyecKre CBOMCTBA

23 Xumuyeckue cBoiictBa 1 0 0
aJIKHHOB

24 KauyecTBeHHbIe 1 0 0
peakiiy Ha TPOHUHYIO
CBSI3b

25 CnocoObl mostyyeHussu 1 0 0

[IpUMEHEHHWE AJIKUHOB

26 PemeHue 3ama4: 1 0 0
pacyéThl [10 YpaBHEHU IO
XUMUYECKOHN peakuu

27 CucreMaTusaunus u 1 0 0
0000111eH1 e 3HaHUH T10
TeMe

28 ApeHbI: 1 0 0



29

30

31

32

33

34

35

36

Tema ypoka

TOMOJIOTUYECKHH PAJ,
ob6uiasa popmy.a,
HOMeEHKJIaTypa.
JJIeKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOEHME MOJIEKYJI
OeH30J1a ¥ TOJIY0J1a, UX
dusnveckue CBOMCTBA

XUMUYecKHe CBOUCTBA
apeHOoB: peaKIliu1
3aMelleHus

XUMHYecKHe CBONCTBA
apeHOoB: peaKIu1
npucoeJUHEHUs],
OKMCJIEHHE TOMOJIOTOB
O6eH30J1a

OcobeHHOCTHU
XUMHUYECKUX CBOUCTB
cTHpoJia

PeleHve pac4éTHbIX
3a/la4y Ha onpeJieJieHue
MOJIEKYJIIPHOHU
bopmyJibl
OpPTraHUYeCcKOT0
BelllecTBa

Cnoco6bl OyYeHUs U
NpUMeHEeHUEe apeHOB

['eHeTHYecKasi CBSI3b
MEX/y pa3JIMYHbIMU
KJlacCaMM
yrJIeBOAOPOJ OB
PacyéTbl o
ypaBHEHUSAM
XUMHUYECKUX peaKUH.
CucreMaTu3auus u
0000111eH1 e 3HaHUH T10
TeMe

[IpupoaHbIi ras.
[lonyTHbIe HEPTSAHBIE
rasbl

Bcer Kontposabnbl IlpakTuuecku H3YI€HH

o

KoJsinuecTBO 4acos

e paboThl

e paboThl

JlaTa

b2

JJIeKTPOHHBIE
nuppoBbIe
06pa3oBaTe/IbHbI
e pecypchl



Ne Tema ypoka KosinuectBo yacos Jara JJIeKTPOHHBIE

n/m Bcer Kontposabnbl IlpakTuuecku H3YI€HH n1dpoBbIe
0 e paboThl e paboThl ! 006pasoBaTe/bHbI
€ pecypcel
37 KaMeHHBIH yroJib U 1 0 0
NPOAYKThI €r0
nepepaboTKH

38 HedTb U crioco6bI eé 1 0 0
nepepaboTKH.
[IpuMeHeHUue
IPOJyKTOB
nepepaboTKu HePTHU
39 T'eHeTuyeckas CBA3b 1 0 0
MeX/ly pa3JINuHbIMHU
KJlaccaMHu
yIJ1€BOI0PO/I0OB
40 TanoreHonpousBoAHble 1 0 0
yIJIEBOZIOPOJIOB:
3JIEKTPOHHOE
CTpO€eHHUE; peaKLuu
3aMelleHus rajoreHa

41 JlelicTBHe 1IeJI0YEH HA 1 0 0
raJlIoreHIpoU3BOJHbIE.
B3aumMosenictBUue
JIMraJIoreHa/JKaHOB C
MarHueM M IIHHKOM

42 CucremMaTu3anusa U 1 0 0
0000111eHY e 3HaHUH 10

paszeny
"YraeBosopojbl"

—_
—_
(@]

43 KoHTpoJibHas paboTa
0 TeMe
"YryieBogopobl"

44 TlpepenbHble 1 0 0
OJJHOATOMHbI€e CIUPThI:
rOMOJIOTUYECKUU PS,
obuiasa popmy.a,
CTpOeHHE MOJIEKY I,
u30Mepus,
HOMEHKJIaTypa,
KJaccubuKanus,
dusnyeckre CBOMCTBA

45 XuMUYecKHe CBOMCTBA 1 0 0
npeJieIbHbIX



46

47

48

49

50

51

52

53

54

55

Tema ypoka

OAHOATOMHBIX CIIMPTOB

CrocoObl NoJy4YeHUs U
NpUMeHeHue
OZITHOATOMHBIX CIUPTOB

[IpocTbie adupsbi:
HOMEHKJIaTypa U
u3oMepus,
0COOGEHHOCTH
bu3nYecKux 1
XUMHYECKHUX CBOHCTB

MHoroaTomMHbIe
CIIUPTHI:
3TUJIEHTJIMKOJIb U
TJIMLEPUH, UX
dusnveckue u
XUMUYECKHE CBOMCTBA

Cnoco6bl Noy4YeHus U
NpUMeHEeHHE
MHOT'0aTOMHBIX
CIIUPTOB

deHoJ: cTpOEHHE
MOJIEKYJIBI,
dusnveckKue CBOMCTBA.
TokcuyHoCTb deHosa

XuMHUYecKre CBOMCTBA
deHos1a

Cnoco6bl oJIy4eHus U
npuMeHeHHe dpeHoJ1a

[IpakTH4eckas paboTa
Ne 2. Pemenue
3KCIIepUMEeHTaIbHbIX
3aa4 1o tTeme "CnupThI
v ¢peHosnl". UTH

CucreMaTu3auus u
0000111eH1 e 3HaHUH T10
TeMe

Anbaerubl ¥ KETOHBI:
3JIEKTPOHHOE CTPOEHUE
KapOOHUJIbHOM
TPYIIb;

Bcer Kontposabnbl IlpakTuuecku H3YI€HH

o

—_

KoJsinuecTBO 4acos

e paboThl

e paboThl

JlaTa

b2

JJIeKTPOHHBIE
nuppoBbIe
06pa3oBaTe/IbHbI
e pecypchl



56

57

58

59

60

61

62

63

Tema ypoka

rOMOJIOTUYECKH e PsJibI,
ob6uiasa popmy.a,
H30MepHs U
HOMEHKJIaTypa

AnbJieruzibl ¥ KETOHBI:
dusnveckre CBOMCTBA;
peakuuu
NpUCOeIUHEHHUS

Peaknyy oKUCIeHUA U
KadyeCcTBEHHbIe
peakIuu aJabJleTUJ0B U
KETOHOB

Croco6bl noJy4yeHus
aJIbJIeTU/I0B U KETOHOB

OHOOCHOBHBIE
npefeabHbIE
KapOOHOBbIE KUCJIOThI,
0COOEHHOCTH CTPOEHHUS
HX MOJIEKYJT

HU3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCJIOT,
X pUsndecKre
CBOMCTBA

XuMHYecKre CBOMCTBA
npezaebHbIX
OZJHOOCHOBHbIX
KapOOHOBBIX KUCJIOT

0Oco6eHHOCTHU CBOUCTB
MYpPaBbUHOU KUCJIOTHI.
MHoroo6pa3ue
KapOOHOBBIX KHUCJIOT

Ocob6eHHOCTH CBOMCTB:
HelnpeesbHbIX U
apoMaTH4YeCKUX
KapOOHOBBIX,
JIMKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX
KHUCJIOT.
[IpencraBuTenu

Bcer Kontposabnbl IlpakTuuecku H3YI€HH

o

Uy

KoJsinuecTBO 4acos

e paboThl

e paboThl

JlaTa

b2

JJIeKTPOHHBIE
nuppoBbIe
06pa3oBaTe/IbHbI
e pecypchl



Ne Tema ypoka KosinuectBo yacos Jara JJIeKTPOHHBIE

n/m Bcer Kontposabnbl IlpakTuuecku H3YI€HH n1dpoBbIe
0 e paboThl e paboThl A 06pa3oBaTe/IbHbI
€ pecypcel
BBICIIMX KapOOHOBBIX
KUCJIOT
64 TlonsTHE O 1 0 0
POU3BOHBIX
KapOOHOBBIX KUCJIOT
65 CrocoObl mostydyeHuss u 1 0 0
NpUMeHeHUue

Kap6OHOBbIX KHCJIOT

66 CioxxHble 3QUPBI: 1 0 0
rOMOJIOTUYECKUH PAJ,
o61was ¢popmya,
U30Mepus U

HOMEHKJIaTypa
67 @usnyeckue u 1 0 0
XUMHYeCKHe CBOMCTBA
3dupoB
68 PereHue pacy€THBIX 1 0 0

3a/lay: 10 YpaBHEHUIO
XUMHUYECKOU peakluy,
Ha olpejiejieHne
MOJIEKYJIIPHOHU
bopmyJibl
OpPTraHUYeCcKOT0
BelllecTBa

69 IIpakTuyeckas paboTa 1 0 1
Ne 3. Pemienue
3KCIepUMEeHTaTbHbIX
3a/1a4 10 TeMe
"Kap60oHOBbI€E KUCJIOTHL.
CnoxHble 3¢upnl”. UTh

70 JKupbl: cTpoeHUe, 1 0 0
dusuyeckue 1
XMMHUYECKHe CBOUCTBA
(rupposins)

71 Oco6eHHOCTH CBOMCTB 1 0 0
’KUPOB, COZlepKaliuX
OCTaTKH
Henpe/eJbHbIX
KUPHBIX KUCIAOT. KU pbI
B IIpUpoJe



Ne Tema ypoka KosinuectBo yacos Jara JJIeKTPOHHBIE

n/m Bcer Kontposabnbl IlpakTuuecku H3YI€HH n1dpoBbIe
0 e paboThl e paboThl ! 006pasoBaTe/bHbI
€ pecypchl
72 MbL1a KaK COJH 1 0 0

BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIlee
Jenctsue. [loHsaTue o
CUHTEeTHUYECKHUX
MOIIIUX CpeICTBAX
(CMCQC)

73 TeHeTHYecKad CBA3b 1 0 0
yIJ1€BOIOPOJIOB U
KHCJIOPOCOePrKaIUX
OpraHHUYecKHX BellecTB

74 Pac4yéThl IO 1 0 0
ypaBHEHUSIM
XUMHYECKUX peaKIui

75 CuctemaTu3anus u 1 0 0
0000111eH1 e 3HaHUH 10
TeMe

76 Q61ada 1 0 0
XapaKTepUCTHUKaA
YIJIEBOJIOB U
KJaccubuKanus
yryieBoi0B (MOHO-, IU-
Y TIO0JIMCaXapH/ibl)

77 MoHOCaxapHu/bl: 1 0 0
du3nyecKre CBOMCTBA
Y HaxOXJieHHe B
npupoze

78 [IpuMeHeHUeE IH0KO03HI,
€€ 3HayeHue B
’KU3HEeIesATeJIbHOCTH
opraHusma

U=y
(e
o

=
o
(e}

79 [lucaxapuabl: caxapo3a,
MaJIbT03a U JIaKT03a.
HaxoxaeHue B
IpUPOJE U
IpUMeHeHue
Jlicaxapu/ioB

80 Tlosncaxapu/bl: 1 0 0
CTpoeHue
MaKpOMOJIEKY I,



Ne Tema ypoka KosinuectBo yacos Jara JJIeKTPOHHBIE

n/m Bcer Kontposabnbl IlpakTuuecku H3YI€HH n1dpoBbIe
0 e paboThl e paboThl ! 006pasoBaTe/bHbI
€ pecypchl

dusnveckue u
XUMHUYECKHe CBOMCTBA,

NpUMeHeHue

81 TloHsATHE 06 1 0 0
MCKYCCTBEHHBIX
BOJIOKHAX

82 PeleHue pacyeTHbIX 1 0 0

3a/1a4 Ha ompe/JieJieHue
JIOJIY BbIX0/Jla IPOAYKTaA
peakIiu OT
TeopeTU4YeCKH
BO3MO>KHOTO

83 CucremaTu3anus 1 1 0 0
0000111eH1 e 3HaHUH 10
paszeny

84 KouTpoJsibHas paboTa
110 TeMe
"Kucsiopojcoaepxaiu
e OpraHuyecKue
coefvHeHUs"

85 AMUHBI: 1 0 0
KJaccubuKaius,
CTpOeHHe MOJIEKYI,
ob61as ¢popmyia,
HU30Mepus,
HOMEHKJIaTypa U
dusnvyeckre CBONMCTBA

—_
—_
(@]

U=y
(e
o

86 XumMuyecKue CBOMCTBA
anupaTUiecKux
AMUHOB

87 AHWJIUH: CTpOeHHe 1 0 0
AQHUJIMHA, 0OCOOEHHOCTH
XUMUYECKUX CBONCTB
aHUJIMHA

88 Cmoco6bl mostyyeHusi 1 1 0 0
NpHUMeHEeHHE
andaTUYECKUX
aMHUHOB

89 AMWHOKHUCJIOTHI: 1 0 0
HOMEHKJIaTypa U



90

91

92

93

94

95

96

Tema ypoka

u3omepus, pusndeckue
cBoicTBa. OT/e/IbHbIE
npeACcTaBUTENHU O-
aMHUHOKHUCJIOT

XUMHYecKHe CBOMCTBA
aMUHOKHUCJIOT, UX
OHMO0JIOTHYECKOE
3HayYeHue
aMHHOKHUCA0T. CUHTE3
Y TUJPOJIM3 NMENTUI0B

Besiku Kak MpUPOJHbIE
MOJINMEPBI; CTPYKTYPhI
0eJIKOB

XyUMHUYecKHe CBOUCTBA
0eJIKOB

A3zoTconepxalue
reTepoLMKINYecKre
coeJUHEHMUS.
HyksievHOBBIE
KHCJIOTBI: COCTaB,
CTpoeHue U
ouosioruyecKas poJib

[IpakTHyeckasi paboTa
Ne 4. PeluieHnue
3KCIEPUMEHTAJbHbBIX
3a/1a4 [0 TeMe
"A3oTcoaepxalue
OpraHuyeckKue
coenuHeHus". U'Th

[IpakTH4eckass paboTa
Ne 5. Pemienue
3KCIepUMEeHTaTbHbIX
3aj1a4 110 TeMe
"Pacnio3HaBaHue
OpraHuYeCcKUx
coesuHeHun". UTh

KoHnTpoJsibHas paboTa
110 TeMe
"A3oTcoaepxalue
opraHuyeckKue

KoJsimuecTBO 4yacos JlaTa
Bcer Kontposabnbl IlpakTuuecku H3YI€HH

0 e paboThl e paboThl A
1 0 0
1 0 0
1 0 0
1 0 0
1 0 1
1 0 1
1 1 0

JJIeKTPOHHBIE
nuppoBbIe
06pa3oBaTe/IbHbI
e pecypchl



Ne Tema ypoka

coegfrHeHUs"

97 OcCHOBHbIE NOHATUSA
XUMUHU
BbICOKOMOJIEKYJISIPHBIX
COeJUHEHUMW U MeTO/ibl
HUX CUHTe3a —
HOJIMMEepPU3aLUs U
MOJIMKOHIeHcalUs

98 IlnacTMacchl.
YTtuausauusa u
nepepaboTKa MJacTUKa

99 JsacToMmepsr:
HaTypaJIbHbIX
CUHTeTUYeCKHe
Kay4yku. Pe3rHa

10 BoJsiokHa:

0 HaTypanbHble,
MCKYCCTBEHHBIE,
CUHTETUYECKHUE.
[TotuMepsbl
CIelMaJIbHOTO
Ha3HaYeHUd

10 TIpakTudeckasi paboTa

1 Ne 6. Peurenue
3KCMepHUMeHTabHbIX
3a/Ja4 10 TeMe
"Pacno3HaBaHue
IJ1acTMacc ¥ BOJIOKOH".
UTB

10 O6o6uieHue U

2 cucremaTu3anus
M3y4YeHHOT0 MaTepuaJja
110 TeMe
"BbICOKOMOJIEKYJIIPHBI
e coelMHeHus"

OBIIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

Bcer Kontposabnbl IlpakTuuecku H3YI€HH

o

102

KoJsinuecTBO 4acos

e paboThl

e paboThl

JlaTa

b2

JJIeKTPOHHBIE
nuppoBbIe
06pa3oBaTe/IbHbI
e pecypchl



