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I[TOACHUTEJIbHAA 3AITNCKA

[Iporpamma mo XMMHM Ha ypOBHE CpeIHEro ooiiero oopa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
®denepanum», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS (elepanibHON 00pa3oBaTEeILHOM
nmporpaMMmbl  cpenHero oomero ooOpazoBanus (POII COO), mnpencraBieHHBIX B
denepanbHOM TrocyaapcTBEHHOM oOpaszoBaTenbHOM —crangapre COO, ¢ yuérom
Konnenmuyn mnpenomaBaHus yd4eOHOTO TIpeaMeTra «XUMHUS» B 00pa3oBaTEIbHBIX
opranm3anusax Poccuiickoit demepaiuu, peaM3yOIIMX OCHOBHBIE 00pa3oBaTeIbHBIC
MPOrpaMMbl, © OCHOBHBIX TOJIOKeHUN «CTpaTerun pa3BUTHUS BOCIUTAHUA B Poccuiickoii
®epneparuu Ha nepuo 10 2025 roga» (Pacnopsbkenue [paBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

XuMHUs Ha YPOBHE YIIyOJIEHHOTO W3yYEHHUS 3aHUMACT BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAYYHOTO o00Opa3oBanms ydamuxcs 10-11 kmaccoB. M3ydenme mnpemmera,
peasmzyemoe B ycioBusx auddepeHmpoBaHHOr0, MpOo(GUILHOTO 00YYCHHS, MPHU3BAHO
obecrieunTh 00IIC00pPa30BaTEIbHYI0 M OOIIEKYJbTYPHYIO TOATOTOBKY BBIITYCKHUKOB
IIKOJIBI, HEOOXOAMMYIO ISl aaNTalliil UX K OBICTPO MEHSIOIIUMCSI YCIOBHSM XU3HU B
COIIMyMe, a TaKKe IS TPOJOJDKEHUS OOYUYCHHS] B OPTaHM3ANMAX MPOPECCHOHATLHOTO
o0pa3oBaHMsl, B KOTOPBIX XUMHUS SIBISIETCSI OAHON U3 IPUOPUTETHBIX TUCIUILINH.

B mporpaMMe mo XXMM Ha3HauYeHHE MpeaMeTa «XHUMHUS» MOIydaeT MOAPOOHYIO
UHTEPIPETALUI0 B COOTBETCTBUU C OCHOBomoiararoummu nonoxenusimu GI'OC COO o
B3aMMOOOYCIIOBICHHOCTU 1IEJIeH, COAepKaHus, pe3yJIbTaToB oO0yuyeHHs W TpeOOoBaHHM K
YPOBHIO TIOJITOTOBKM BBIMTYCKHUKOB. (CBUIETENBLCTBOM TOMY SIBISIFOTCS CIEIYIOIINE
BBITIOJTHSIEMbIE TIPOTPAMMOU TI0 XUMUU (DYHKITHH:

- WH(QOPMAIMOHHO-METOIMYECKas, pealin3anus KOTOpoi o0ecreunBaeT MOJydeHUe
NPEJICTABJIICHUS O MENsIX, COJACPKaHWHU, OOIIeH cTpaTternn OOyYCHHS, BOCIUTAHHS U
pa3BUTHS OOYYAIONIMXCS CPEICTBAMH IPEAMETa, M3y4aeMOro B paMKaX KOHKPETHOTO
npoduis;

- OpraHM3AIMOHHO-TUIAHUPYIOINAs, KOTOpas TpeayCMaTpUBAaeT  OMpeclICHUE:
NPUHIUTIOB CTPYKTYPUPOBAHUS W ITOCIICOBATEIHPHOCTH M3YUYeHUs] YIeOHOTO Marepuala,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTePUCTHK; TMOJXOA0B K (HOPMHpPOBAHHIO
COJIEP’KATEIIbHOM  OCHOBBI  KOHTPOJII M OLEHKA OO0pa3oBaTENIbHBIX JIOCTHXKEHHIA
oOydaromuxcs B paMKax HMTOTOBOM arrecTtanmuu B (opMe eIWHOTO TOCYIapCTBEHHOTO

DK3aMeHa 10 XUMUHU.
[Iporpamma nnst yriayOia€HHOTO U3yUEeHUSI XUMUU:

- YCTaHaBIIMBAE€T WMHBApPUAHTHOE MPEIMETHOE CoJepKaHHe, oO0sA3aTeslbHOE IS
U3y4YeHUs] B paMKax OTHAEIbHBIX MNpoQuiel, MpeaycCMaTpuBaeT paclpeneieHue |
CTPYKTYPUPOBAHHME €ro IO KJaccaM, OCHOBHBIM COJEp>KaTeIbHbIM JUHUSAM/pa3aenam
Kypca,

- HaéT TpUMEPHOE pachpeiesieHne YuyeOHOro BpPEMEHHM, PEKOMEHAYEMOTO Jist



U3Y4YEHUS OTJIECIbHBIX TEM;

- mpejiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUYEHHUs Y4eOHOro maTepuaina C
y4€TOM JIOTUKU MTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIPEIMETHBIX CBSI3EH;

- JaéT METOAMYECKYI0 HMHTEPHpPETAIMIO LeJed W 3aJad W3Y4YeHHUs MpeaMeTa Ha
yIriyOa€HHOM YPOBHE C YUYETOM COBPEMEHHBIX MPUOPHUTETOB B CUCTEME CPEAHETO OOIIEro
00pa3zoBaHus, COACPKATEIHLHOM XapaKTePUCTHUKU IIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHUS
OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl CpeAaHero oOiiero oopa3oBaHus (JIMYHOCTHBIX,
METalpeJMETHBIX, MPEAMETHBIX), a TaKkKe C YYETOM OCHOBHBIX BHJIOB Yy4eOHO-
M03HABATEIBHBIX JCHCTBUI 00YYarOIIETOCs IO OCBOCHHIO COJICP KaHMsI TPeIMeETa.

[Io BceM Ha3BaHHBIM TO3UMLUSM B TMPOrpaMMe IO XHMHUU MPEeIyCMOTpPEHA
MIPEEMCTBEHHOCTh ¢ OOYYEHHEM XMMHUHU Ha YPOBHE OCHOBHOIrO oOIero oOpa3zoBaHus. 3a
npeaesaMyd  YCTAHOBJICHHOW MPOTpaMMON MO0 XHMMHH 00s3aTeNbHONM (MHBApUAHTHOM)
COCTABJISIIOLIEH coAepkKaHUsl Y4YeOHOro mpenMera «XHUMHsD» OCTAETCSI BO3MOYKHOCTD
BbIOOpA €ro BapHaTUBHOM COCTABIISIONICH, KOTOPast IOJIKHA ONPEENIATHCA B COOTBETCTBUU
C HampaBJIeHUEM KOHKPETHOTO poduiist 00y4eHuUs.

B cootBerctBuu ¢ KoHuentyaibHbiMU TodoxeHUussMu @I'OC COO o Ha3zHaueHUU
npeaMeTOB 0a30BOT0 M YINIYyOJIEHHOTO YpOBHEM B cucreMe auddepeHnnpoBaHHOTO
00yueHHs Ha ypoOBHE cpemHero oOmiero oOpa3oBaHWS XMMHUS Ha YPOBHE YIiIyOJE€HHOTO
W3Y4YCHHUS HAMpaBlICH HA peaTu3alii0 TMPEEMCTBEHHOCTH C TMOCICAYIOIMIUM JTaroM
MOJIYYCHHS] XUMUYECKOTO 00pa3oBaHUs B paMKax M3yYEHMs CIEUUATbHBIX €CTECTBEHHO-
HAyYHBIX W XUMHUYECKUMX JUCUMIUIMH B BYy3aX M  OpraHu3alusaX CpEeIHEro
mpodeCCHOHATLHOTO 00pa30oBaHMs. B 93TOH CBSI3M W3ydYeHHE TIpeaMeTa «XUMHUS»
OPUEHTHUPOBAHO TMPEUMYIIECTBEHHO Ha PACIIUPEHHE M YIIIyOJIEHWE TEOPETUYECKON H
MPAKTHYECKON TIOJTOTOBKH OOYYaOIIMXCS, BBIOPABIINX OMNPEACAEHHBIA  TTPOQIITH
oOy4eHHs, B TOM YHCJIE€ C TMEPCIEKTUBON MOCIECAYIONIETO TMOMYyUYeHUS XHUMHUYECKOTO
o0pa3zoBaHus B OpraHu3anmsIx npodeccuoHaIbHOTO o0pa3oBanus. Hapsay ¢ atum, B cBeTe
tpeboBannit PI'OC COO K mIaHUPYyEeMBIM pe3yJibTaTaM OCBOCHHUA (heaepanbHON
o0pa3oBaTenbHONW MPOTPAMMBI CPETHET0 O0O0IIero o0pa3oBaHWs H3yuEHHUE IMpeaMeTa
«XUMHSD OPUEHTHUPOBAHO TAKKE HA PEIICHUE 33]1a4 BOCIUTAHMS U COLUAILHOTO Pa3BUTHUS
oOyuaromuxcs, Ha (OPMHUPOBAHHWE y HHUX OOIIEHMHTEIUICKTYalbHBIX YMEHHUH, YMEHHIi
paroHanu3ai y4eOHOTO TpyJa U OOOOIIEHHBIX CIIOCOOOB AESTENHHOCTH, MMEIOIINX
MEKIMCIUIUTMHAPHBIN, HAJIPEAMETHBIN XapaKTep.

CocraBnstomiuMu npeameTa « XuMus» Ha YpOBHE yriayOJaEHHOTO U3YUEHHUS SBIISIOTCS
yriyonénnbele Kypebl - «Oprannyeckas xuMush» U «OOmIas U HeopraHudecKas XUMUS».
[Ipu ompeneneHnn NMoAX0I0B K OTOOPY M CTPYKTYpPHOW OpraHu3allM COACpP>KaHUS ITHX
KYpPCOB B POrpaMMe 0 XUMHUU 3a OCHOBY NPHUHATHI 1oJ0xeHUss PI'OC COO o paznmnuusax
0a30BOro M yriryOoJIEHHOTO YPOBHEN U3yUECHHUSI PEIMETA.

OcHoBy coaepxanus KypcoB «Opranudeckas Xumusi» 1 «O01as 1 Heopranmueckas
XUMUS» COCTaBIIIET COBOKYITHOCTh MPEIMETHBIX 3HAHUW W YMEHHM, OTHOCSIIMXCA K
0a30BOMY YPOBHIO M3yYEHMs TIpeaMeTa. JTa CHUCTEeMa 3HAHUU MOITy4aeT OmNpeneiaEéHHOe



TEOPETUYECKOE JIOMOJIHEHHE, TTO3BOJISIFOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIMIA
00BEM (hakTONOTHYECKOTO MaTepuana. Tak, Ha yriayOJaEéHHOM ypOBHE M3yU€HHUS MpEAMETa
obecrieueHa BO3MOXHOCTh 3HAUUTEIBLHOTO YBEJIWYEHUSI 00bEMa 3HAHMM O XMMHUYECKHX
JJeMEHTaX W CBOMCTBAX HMX COCAMHEHHM HAa OCHOBE pACIIUPEHHUS M YIIIyOJICHUS
NPEACTAaBICHUA O CTPOCHHHM BEIIECTBA, XHUMHUYECKOW CBSI3M W 3aKOHOMEPHOCTSX
NPOTEKAaHHUsI PEAKIUH, PAaCCMATPUBAEMBIX C TOYKH 3PEHHUS XUMHYECKOM KUHETUKH U
TepMmoauHaMuKu. HM3ydenue mniepuoamyeckoro 3akoHa u lleproanmyeckor CHUCTEMBI
XUMUYECKUX  DJJEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKHUX
NPEACTABICHUAX O CTPOCHUU aroMa. XUMHUYECKas CBSI3b OOBACHSETCS C TOUKH 3PEHHUA
SHEPreTUYECKUX M3MEHEHHM npu €€ 00pa30BaHUU U pa3pyIICHUHU, & TAKXKE C TOUKU 3PCHHUS
MEeXaHU3MOB e€ oOpa3oBaHus. V3yueHue TUIIOB peakuuil AOMOJHSETCS (POPMUPOBAHUEM
NPEICTaBICHUH 00 DJIEKTPOXMMHUYECKUX IMpoLeccax U dJEKTPOJHM3E pacIulaBOB U
pacTBOpOB BelIeCTB. B Kypce OpraHMYecKO XHMHUHU IPU PACCMOTPEHHUU PEAKIMOHHOU
CIIOCOOHOCTH COEIMHEHUN YyJIenseTcss 0co00€ BHHUMAHHME BOIpPOCaM OO0 3JIEKTPOHHBIX
addekrax, 0 B3AUMHOM BIUSHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKiuil.

Oco0oe 3HaueHHE HMEET TO, YTO Ha COJEp)KAHUE KYypCOB XUMHU YTIyOJIEHHOTO
YPOBHSI U3y4Y€HHUs IJis KIACCOB OMNpeNe€éHHOro mnpoduis (TIaBHBIM 00pa3oM Ha HX
CTPYKTYpY M XapakTep AOIMOJIHEHHUI K 00Ilel cucTeMe MPEeIMETHBIX 3HAHUI) OKa3bIBAIOT
BIIMSIHUE CMEXHBIE MpeaMeTsl. Tak, HampuMmep, B COAEPKaHUM IPEeIMETa Ui KIAacCOB
XUMHKO-(DU3UUECKOTO MPOQuiiss OOJbIIOE 3HAUCHHUE OYIyT UMETh 3JEMEHTHl Yy4eOHOro
MaTepuana no oobmei xumuu. [Ipu u3yueHun npeamera B JaHHOM cly4yae aklEHT Oyzer
clellaH Ha OOIIHOCTh METOJOB IO3HAHMS, OOLIHOCTb 3aKOHOB W TEOPUH B XUMHUU U B
busnKe: aTOMHO-MOJIEKYJIApHAs Teopus (MOJIEKYJsipHAs Teopus B (PU3UKE), 3aKOHBI
COXpPAaHEHMUSI MACChI U 3HEPTUH, 3aKOHbI TEPMOAMHAMUKH, HJIEKTPOJIN3a, TPEACTABICHUS O
CTPOECHUU BEILECTB U IPYTOE.

B To xe BpeMs B coiepkaHMM TpeIMeTa IJisi KJIACCOB XMMHKO -OHMOJIOTMYECKOTO
npodusis OONBIIMKA yIETbHBIM BeC OyJeT MMETh OpraHuyeckas xumus. B aTom ciydae
MPEIOCTABISETCS BO3MOXHOCTh JJisi OoJjiee 0OCTOSATEIHLHOTO PACCMOTPEHHSI XMMHUYECKOU
OpraHU3allUU KJIETKU KaK OMOJOTUYECKOM CUCTEMBI, B COCTAaB KOTOPOW BXOJAT, K IPUMEPY,
TaKHe CTPYKTYpPHbIC KOMIIOHEHTHI, KaK JUMHbI, OCJIKH, YTIEBObI, HyKJICHHOBBIC KHUCIOTHI
u apyrue. [Ipyu 3ToM 3HaHUS O COCTaBE W CBOMCTBAX MPEACTAaBUTEIEH OCHOBHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB CIy)aT OCHOBOW JUIA MW3YYEHHsS] CYUIHOCTH MPOLECCOB
dboTocuHTE3a, TBIXaHUSA, TUIIICBAPCHUS.

B mnane ¢opmupoBaHus OCHOB HAYYHOTO MHPOBO33PEHHUS, OCBOCHHS OOIIECHAYYHBIX
METOJOB TMO3HAHUS W ONbITa NPAKTHUYECKOrO MPUMEHEHMS HAyYHBIX 3HAHUW H3y4YCHHE
npeaMera «XUMHS» Ha yriyOJ€HHOM ypOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBI3SIX C
y4eOHBIMU TIPEIMETaMM, BXO/ISIIMMH B COCTaB MpeaMETHBIX obnacteil «EcTecTBeHHO-
Hay4yHbIe IpeaMeTh», «MaremaTuka u uHpopmaThka» u «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu n3ydyennn yaeOHOTO TIpeaMeTa « XUMUs» Ha YrIIyOJIEHHOM YPOBHE TaKXkKe, Kak Ha
YPOBHE OCHOBHOTO W CpeIHEro o0Imero oOpa3zoBaHus (Ha 0a30BOM YpOBHE), 3adadeu
NEPBOCTENEHHON 3HAYMMOCTH SIBJIsIeTCS (POPMHUPOBAHUE OCHOB HAYKU XUMUHU KaK 00JacTH



COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUUECKOW IESATEIbHOCTH 4YelIOBeKa M OJHOr0 W3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. Pelenue 5Toil 3amaum Ha yriiyOJIEHHOM YpOBHE
U3y4YEHUs peaMeTa MPEAnoiaraeT peajn3aluio TakuX Lesel, Kak:

- (QopmMupoBaHME  MPEICTABICHUH: O  MaTepUaJbHOM  E€IMHCTBE  MHpa,
3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBIICHUI MPUPOIBI, O MECT€ XUMHH B CHUCTEME
€CTeCTBEHHBIX HayK M e€ BeAylledl poiu B 00ECNEYeHUH YCTOWYMBOTO Pa3BUTHS
YeJIOBEYeCTBA: B PEHICHUH NPoOJIeM HSKOJIOTMYECKOH, HSHEPreTMYecKOM M MUILEeBON
0€e301acHOCTH, B Pa3BUTUU MEIUIUHBI, CO3JJaHIUH HOBBIX MaTepUAJIOB, HOBBIX HCTOYHHKOB
SHEPrud, B OOECHEUYECHUU PAMOHAIBHOTO MPUPOONOIb30BaHUsA, B (POPMUPOBAHUU
MHUPOBO33pPEHUSI U OOIICH KyJIbTYphl YEJIOBEKA, a TaKXKe JKOJOTHUYECKH OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 37I0POBBIO U MIPUPOTHON CPEIE;

- OCBOCHHE CHCTEMbl 3HAHMM, JEXKAIIMX B OCHOBE XMUMHUYECKOH COCTaBISIOLICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MHpa: (PyHIAMEHTAJbHBIX MOHSATUHN, 3aKOHOB U TEOpUH
XUMUHU, COBPEMEHHBIX TMPEJICTaBICHUN O CTPOCHHWU BEIECTBA HA Pa3HBIX YPOBHSX -
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJAMOJEKYJSIPHOM, O TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUA XUMHUYECKUX PEaKLUUd, O XUMHUYECKOM
PaBHOBECHUH, pACTBOpPaX M JUCIEPCHBIX cCHUCTEMaxX, OO0 OOMMX HAy4YHbIX HPHUHLMIAX
XUMHUYECKOTO MPOU3BOCTBA;

- (¢dopMupoBaHHE y OOYYalOIIMXCS OCO3HAHHOTO IMOHMUMAaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUYECKUX 3HAHUM g OOBSICHEHMS KIIOYEBBIX HJEH U 1podiem
COBPEMEHHOW XHMHH, MJi1 OOBACHEHHS U TPOTHO3UPOBAHUSA SIBJICHUM, HMMEIOIINX
€CTECTBEHHO-HAYYHYIO MPHUPOJY; TPAMOTHOTO PEUICHUsI MpoOJieM, CBA3aHHBIX C XUMHEH,
NPOTHO3UPOBAHMS, AaHAIM3a M OLEHKH C TO3UIUH JKOJOTMYECKOW Oe30MacHOCTH
MOCJICJICTBUNA OBITOBOM M TMPOUW3BOACTBEHHOM JEATEIHLHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMHUYECKUM TTPOU3BOJICTBOM, UCIIOJIH30BAHUEM U MEepepabOTKOM BEIICCTB;

- yrayOJjeHue TpeICTaBlICHUN O HAYYHBIX METOJaX MO3HAHHS, HEOOXOIWMBIX IS
NpPUOOPETCHHS] YMEHUN OPUEHTHUPOBATHCS B MHUPE BEIIECTB U OOBSICHEHHUS] XMMHYECKHX
SBJICHUW, UMEIOIINX MECTO B MPHUPOJC, B MPAKTUUECCKOU ACATEIHHOCTH U MOBCEIHEBHOM
KU3HU.

B mnane peanuszainuu nepBOOYEPEIHBIX BOCIUTATEIBHBIX U PA3BUBAIOIINX (YHKIIAN
IIEJIOCTHOM CHUCTEMBI CpelIHero oOIero o0pa3oBaHus MPU U3YUYEHUU TMpeaMeTa «XUMU»
Ha yri1yO0iIEHHOM ypOBHE 0COOYIO aKTyalbHOCTh MIPUOOPETAIOT TaKWe IEH U 3a/1a4H, KaK:

- BOCHHUTaHHE YOEXKACHHOCTH B TMO3HABAEMOCTH SIBJICHHM MNPUPOMBI, YBOXKCHHS K
MpoliecCy TBOPUYECTBA B O0JIACTH TEOPETUUECKUX U MPUKIIATHBIX UCCICAOBAHUN B XUMUH,
dbopMHpOBaHUE MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH,

- pa3BUTHE MOTHBALMU K OOYUYEHUIO U MMO3HAHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCHIMTAHHUIO HA OCHOBE YCBOECHHUSI OOIIEUETIOBEYECKUX 1IEHHOCTEH;

- Ppa3BUTHE T[O3HABATEJIbHBIX MHTEPECOB, HWHTEIUIEKTYaIbHBIX U TBOPYECKHX
crocobHocTe oOyuaromuxcs, (GOpMHUPOBAaHUE Yy HHUX CO3HATEIHLHOTO OTHOIICHUSA K



CaMOOOpa30BaHUI0 U  HEMPEPHIBHOMY OOpPa30BaHUI0 KaK YCIOBHUIO  YCHEIIHOM
npodeCCHOHATBLHON W OOIIECTBEHHOM NESITCIHPHOCTH, OTBETCTBCHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3JJI0POBOM 00pa3e KU3HHU;

- (opmMupoBaHHe YMEHHUH W HABBIKOB Pa3yMHOTO IPHUPOJIOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTHYECKOUW KYJIbTYPBhI, MPUOOPETEHUE OMBITA OOIIECTBEHHO-TIOJE3HON IKOJOTHIECKOM
NESTETHHOCTH.

OO0miee 4YMCIO YacOB, PEKOMEHIOBAHHBIX Il M3YYCHHUS XMMHUH Ha YIITyOJICHHOM
ypoBHe, - 204 yacos: B 10 knacce - 102 yaca (3 yaca B Heneno), B 11 kinacce - 102 yaca (3
gyaca B HEJIEJI0).

COJEPXAHUE OBYUYEHNIA

10 KJIACC

TeopeTrueckre OCHOBBI OPraHUYECKOW XUMUHU

[Ipeamer u 3HaYeHWE OPraHUYECKOW XHMHH, TMPEACTaBICHHE O MHOT000pa3uu
OPraHUYECKUX COCIMHCHUM.

DNEeKTPOHHOE CTPOCHHE aToMa YTIiepojaa: OCHOBHOE U BO30YXKIEHHOE COCTOSIHMAL.
BanentHple BO3MOXKHOCTM aroMa yrjiepoja. XHMHUYECKas CBS3b B OPraHUYECKUX
COeMUHEHMSX. Tumbl THOPUIM3ALMKM aTOMHBIX opOuTanei yriaepoga. MexaHU3MBbI
o0pa3oBaHHsA KOBAJEHTHOW CBSI3M (OOMEHHBII W JTOHOPHO-aKUENTOPHbIN). Tumsl
MEPEeKPbIBAaHUS aTOMHBIX OpOuTalied, - u m- cBsi3u. OauHapHas, ABOWHAs U TpOWHas
cBsa3b. CriocoObl pa3pbiBa CBsI3€il B MOJIEKYyJax opraHudeckux BemiectB. [lonstue o
CBOOOJTHOM pajuKaie, Hykjieoduse u daeKTpoduie.

Teopust cTpoeHMs opraHnyeckux coenuHeHuil A.M. byrtinepoBa W COBpEMEHHbIE
MPEACTABICHUS. O CTPYKTYype€ MOJEKYJd. 3HAYE€HHE TEOPUM CTPOCHHS OPraHUYECKHX
coenuHeHU. Momnekynsipable U CTpyKTypHble GopMyibl. CTpyKTypHBIE (QOpMYIIBI
pA3IMYHBIX BUIOB: Pa3BEPHYyTasi, COKpalI€HHas, ckeneTHas. M3omepus. Bunbl nzomepun:
CTPYKTypHasi, POCTPAHCTBEHHAA. DJEKTPOHHBIC A(P(EKTh B MOJIEKYJaX OPTraHUYECKUX
COoeMHEeHMI (MHAYKTUBHBIN U Me30MEPHBIH A (HeKThI).

[IpencraBnenne o kiaccupuKalmu OpraHudeckux BemiectB. [lonsartue o
dbyskimonanpHol rpymnmne. ['omornorusi. ['omonorumdeckue psinbl. Cucremarmueckas
HOMeHKJIaTypa opranndeckux coequaenuit (IUPAC) u TpuBnabHbie Ha3BaHUS OTICITBHBIX
MIPEACTABUTEIICH.

OcoOeHHOCTH U KJacCHU(pUKALMS OpraHUYEeCKuX peakuuid. OKUCIUTENbHO -
BOCCTAHOBUTEIBHBIE PEAKIIMU B OPraHUYECKOU XUMHUH.

DKCIEPUMEHTAIbHBIE METO/IbI U3YUYEHUS BEIIECTB U UX MPEBPAILICHUI

O3HakomiieHHEe ¢ oOpa3llaMyi OpPTraHUYEeCKUX BEIIECTB U MaTepHallaMd Ha UX OCHOBE,
ONbITHI MO TMPEBPAIICHUIO OPraHUYECKUX BEIIECTB MpPU HarpeBaHUM (IUIABIEHUE,
0oOyTJIMBaHNUE U TOPEHUE), KOHCTPYUPOBAHUE MOEIIEH MOJIEKYJT OPraHMYECKUX BEILIECTB.



YrneBonopoasl

Ankanbl. ['oMonoruueckuii psiax  ankaHoB, oOmias ¢opmyia, HOMEHKJIAaTypa u
M30MepHs. DJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJCKYT AalKaHOB, Sp°-
ruOpuan3aIys aTOMHBIX oOpOuTaneld yriaepoja, a-cBsizb. Kougopmepvl. Duzndeckue
CBOWCTBA AJIKAHOB.

XUMUYECKHE  CBOMCTBA  AJKAHOB:  PEAKUWH  3aMELICHUs, H30MEPU3ALNH,
JIEeTUAPUPOBAHUS, IIUKIU3AIMH, TUPOJIN3a, KPEKUHTa, TOpeHus. [Ipeocmagnenue
0 mexanuzme peakyuti paouKanbHO20 3aMeueHUs.

Haxoxnenue B npupoje. CrocoObl MoTy4eHus U IPUMEHEHUE alIKaHOB.

Huknoankanel. OOmas ¢dopmyna, HOMeHKIarypa u u3zoMmepusi. OCOOEHHOCTH
CTpPOEHHMSI M XHMHUYECKUX CBOWCTB MajblX (LMKIOMNPONAH, LUKIOOyTaH) W OOBIYHBIX
(UMKJIOMEHTaH, UUKIOTeKCaH) LMKI0ankaHoB. CrnocoObl NOJyYeHHS U NPUMEHEHUE
LMKJIOAJIKAHOB.

Ankensl. ['oMonormyeckuii psig  amkeHOB, oOmas (Gopmyira, HOMEHKIATypa.
DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJCKYN AIKCHOB, SpP°-THOPHIM3AIIS
aTOMHBIX OpOuTaneu yriepoaa, 6- U T -cBsizu. CTpyKTypHas M TeoMeTpudeckas (Imc-
TpaHc-) wm3oMmepusa. DU3NYECKHe CBOWCTBA AJKEHOB. XHWMHYECKHE CBOWCTBA: PEAKIIUH
MPUCOEANHEHNS, 3aMEILCHHS B O-TIOJIOXKEHUE MPU JIBOWMHOW CBA3HU, MOJIUMEpPU3ALUU U
okucienusi. [Ipeocmaenenue o mexanusme peaxyuu 31eKMpPOPUILHO20 NPUCOCOUHEHUSL.
[IpaBuno MapkoBHukoBa. KadecTBeHHbIE peakUuu Ha JABOWHYIO CBA3b. (CHocoObl
HOJIYYEHUSI U IPUMEHEHHUE aJIKEHOB.

Anxaguensl. Knaccudukanms —ankagueHoB  (CONMpsDKEHHBIC, W30JIHPOBAHHBIE,
Kymynuposanuvie). (OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHUS M XUMHUYECKHUX CBOMCTB
CONPSKEHHBIX JueHOB, 1,2- wm 1, 4-pucoenunenue. Ilomumepuzanus conpsKEHHBIX
nueHoB. CriocoObI MOTyYeHUsI ¥ IPUMEHEHHE alTKaIuEeHOB.

Anxunbl. ['omonmoruyeckuii psii amkuHOB, oOmas ¢opMmysna, HOMEHKIATypa U
U30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ alKUHOB, SP-
ruOpuan3anys AaTOMHBIX opOuTanei yriepona. Pusnyeckue CBONCTBA aJKUHOB.
XUMUYECKHE CBOMCTBA: PEAKUUHM TMPUCOCIWHEHHS, AUMEPU3ALMU M TPUMEPHU3ALINH,
okuciieHus. KHUCIOTHbIE CBOMCTBA aJKWHOB, WMEKOIIMX KOHILEBYK) TpPOHHYIO CBS3b.
KauyecTBeHHbIE peaknuM Ha TPOWHYIO CBs3b. CHOCOOBI TMONYYEHUS W TPUMEHEHHE
AJIKUHOB.

ApomaTnueckue yrieBoAopoabl (apeHsl). ['omonmornueckuii psii apeHoB, oOmias
dopMyna, HOMEHKIATypa U HU30MEpHUs. DJEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHUE
MoJIeKyJbl OeH3ouna. [lpasuno apomamuunocmu, npumepsbl apoMamudeckux COeoOuHeHUll.
®uznyeckue CBOWCTBA AapEHOB. XHMHUYECKHE CBOWCTBA OEH30J1a M €ro T'OMOJOTOB:
peaknuu 3aMelieHus B OCH30JHbHOM KOJIBIIE W YTJIEBOJAOPOJHOM paauKaie, peakiuu
MPUCOCINHEHHS, OKUCIICHHE TOMOJIOTOB OeH3oma. [lpedcmasnenue o mexanuzme peaxyuii
anekmpoguivHoco  3ameujenus. llpencraBimeHne 00 OpPUEHTUPYIOIIEM JICHCTBHH
3aMecTHUTeNel B OEH30IbHOM KOJIbIIE Ha IPUMEPE aTKUIBHBIX PaJAUKaIoB, KApOOKCUIHLHOM,
THAPOKCUIILHOM, aMUHO- M HUTPOTPYMIIBI, aTOMOB TaJIOT€HOB. OCOOCHHOCTH XUMHYECKUX



cBoicTB ctupona. [lomumepusamnus cruposa. CrnocoObl MOMy4YEHUS M MPUMEHEHUE
apoOMaTHUYECKUX YIJIEBOIOPOIOB.

[Ipuponusiii ra3. IlomytHeie HedTsHble ra3sl. HedTh U €€ mnpoucxoxieHue.
Kamennsiit yronp u mnpoaykTel ero mnepepaboTku. CrocoOwl mnepepaboTku HedTu:
NEPETrOHKa, KPEKUHT (TEPMUYECKUH, KaTamuTH4eckuil), pudopmunr, nuponus. [IpogykTs
nepepaboTku He(TH, UX IPUMEHEHUE B IPOMBIIIEHHOCTH U B OBITY.

I'eneTnueckas CBs3b MEX/y pPa3IMUYHBIMU KJIACCAMH YIJIEBOJOPOAOB.

DNEKTPOHHOE CTPOEHUE raJIOrE€HIPOU3BOIHBIX YIJIE€BOIOPOAOB. Peakiuu 3amenienus

raJIoreHa Ha TUAPOKCOTPYIILY, HUMPOSPYRNY, YUAHOSDYNNY, AMUHOSDYNNY.
JleiicTBUE Ha TaJOr€HNPOU3BOJHBIE BOJHOIO U CIHUPTOBOIO pacTBOpa IIEJIOYH.
B3aumopeiicTBue  OUTalOTEHAJIKAHOB €  MarHueM W UMHKOM. [lonamue o
MemanioopeaHudecKux COEOUHEHUSIX. Hcnonb3zoBanue raJIOr€HIPOU3BOIHBIX
YTJIEBOJIOPO/IOB B OBITY, TEXHUKE M TPU CUHTE3€ OPTaHUYECKUX BEIIECTB.

DKCIEpUMEHTAJIbHBIE METO/Ibl U3YUEHUS BELLIECTB U UX MPEBPAILCHUM

N3yyenne (u3mueckux CBONCTB YTIEBOJOPOJOB (PacTBOPUMOCTDH), KaYECTBEHHBIX
peaxkiuil yriaeBoJI0poI0B pa3IMYHbIX KiaccoB (oOeciBeurBaHWe OPOMHON WM HOJHOM
BOJbl, pAacTBOpa II€pMaHraHaTa KaJlisd, B3aUMOJEWUCTBHE allETUIEHA C aMMHUAYHBIM
pactBopoM okcuga cepedpa(l)), kauecTBeHHOE OOHaApyKEHHE yriepoia M BOAOPOAA B
OpraHUYECKUX BEIIECTBAX, MOJYyUYCHHUE ITUIICHA U U3YYEHHUE €T0 CBOWCTB, O3HAKOMIJICHHE C
komtekiusimMu  «Hedte» u «Yromp», ¢ oOpasnamMu miactMacc, KaydyKOB W PE3HHBI,
MOJIEJMPOBAHUE MOJIEKYJ YIJIEBOJAOPOOB U T'aJOT€HIPOU3BOAHBIX YIIEBOIOPOIOB.

Kucnopoaconep:xamuye opraHu4eCKue COeIMHEHUs

IIpenenbHble OqHOATOMHBIE cUpThl. CTpoeHHE MOJEKYJ (Ha IpuUMepe MeTaHoja U
sTaHona). lomomormueckuit psnp, oOmas ¢opmyna, H30Mepusi, HOMEHKIAaTypa U
knaccupukanuss. Pusznyeckue  CBONCTBA  MpEAETbHBIX  OJHOATOMHBIX  CIIUPTOB.
BopoponHeie CBs3M MeXIy MOJEKYJAMH CHUPTOB. XHMMHUYECKHME CBOMCTBA: pPEAKIUU
3aMEIICHNs, JETHIpaTalliM, OKHCICHUS, B3aUMOJCHCTBUE C OPraHWYECKMMHM U
HEOpraHW4YeCKMMH KuciaoTamu. KadecTBeHHas peakiuss Ha OJHOATOMHBIE CIIHPTBHI.
JleiicTBUe »3TaHONAa W METAHONA Ha OpraHu3M 4yenoBeka. CrocoObl MOMY4YEHHS MU
IIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

IIpocteie >duppl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTHM (PU3MYECKUX H
XUMUYECKUX CBOUCTB.

MHoOroaToMHbI€ CIIUPTHI - STUJICHITIUKOIL U MNIHLEpUH. PU3HUECKUE U XUMUYECKUE
CBOMCTBA: pEaklMM 3aMELICHUs, B3aUMOJEHUCTBUE C OPTaHUYECKUMHU U HEOPraHUYECKUMU
KHCJIOTaMHU, KayeCTBEHHAs peaklMs Ha MHOIOATOMHBIE CHUPTHL. [Ipedcmasnenue o
Mexanuzme peakyuti HyKieo@uuvbHo2o 3ameujenus. JIeWcTBHE HAa OpraHM3M YeEJOBEKa.
Crioco06bI osTyueHus: ¥ MPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHue MOJIEKYbl, B3aUMHOE BIMSHUE THAPOKCOTPYINIBI U OEH30JbHOTO
anpa. Pusnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XHMHUYECKMX CBOMCTB (eHoIa.
KauectBennble peakuuu Ha ¢eHona. TokcuyHocTh ¢eHona. CrnocoObl MOMy4YeHHS U
npuMeHnenue gpeHona. PeHonapopmanbieruiHas cMoia.



KapOoHunbHple coeqWHEHUS - albACTHJIBI U KETOHBI. JJEKTPOHHOE CTPOCHHE
KapOOHWIbHOM rpynmbl. ['oMoJornyecKkue psjibl anbIeruI0B U KETOHOB, 001as Gopmyina,
A30MepUs 1 HOMEHKIIaTypa. OU3n4yecKkrne CBOMCTBA albJCTUAOB U KETOHOB. XUMUYECKUE
CBOMCTBA aJIbJACTUIOB U KETOHOB: PEaKLMU MPUCOCAUHEHUS. [Ipedcmasnenue o mexanusme
peakyuti HyKneouibHo2o npucoeourenus. (OKHUCICHUE albJCTU0B, KayeCTBEHHBIC
peakiuy Ha aabaeruapl. CriocoObl MOTydeHUs U IPUMEHEHHUE allbJICTU/IOB U KETOHOB.

OnHOOCHOBHBIE TIpeAeiibHbIE KapOOHOBBIE KHUCJIOTHI. (OCOOEHHOCTH CTPOECHUS
MOJICKYJT KapOOHOBBIX KHCIOT. M3omepuss u HoMeHKIaTypa. Dusnueckue CBOHCTBA
OJTHOOCHOBHBIX  MpPEACIbHBIX KapOOHOBBIX KHCJIOT. BomopogHbie CBS3M  MEXKIY
MOJIEKYyJIaM{ KapOOHOBBIX KHCIIOT. XUMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, PEAKITHS
TepUPHUKALINN, PEAKIIUN C y9aCTUEM YTIEBOJAOPOIHOTO paaukaia. OcCOOEHHOCTH CBOWCTB
MYypaBbHUHOU KUCIOTHI. [IOHATHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT - CIIOKHBIX dpHUpax,
aneuopuoax, eanoceHaneuopuoax, amuoax, Humpuiax. MHorooOpasue KapOOHOBBIX
KHCIOT. OCOOCHHOCTH CBOWCTB HEMPENETbHBIX M apOMATHYECKUX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX  KHCIIOT, THAPOKCUKApPOOHOBBIX KHCIOT. IIpeacTaBuTenn BBICIIHX
KapOOHOBBIX KHUCJIOT: CT€APUHOBAsA, TAJIbBMUTHHOBASI, OJICMHOBAS, JUHOIE8A, TUHOJICHOBAs
KUCIOTHL. CIIOCOOBI MOTYyYCHHS M IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Cnoxuble d¢pupsl. [omomornueckuii psan, ooOmas ¢opMyna, H3OMepUs H
HOMEHK/IaTypa. @uU3nuecKue U XUMHUYECKHUE CBOMCTBA: THIPOJIU3 B KUCIOW M IIEIOYHOU
cpene.

Kupsl. Ctpoenne, Gpu3nuecKre 1 XMMHUECKHE CBOMCTBA KUPOB: THIPOJIU3 B KHCIIOM
1 1mesoyHon cpeae. OcCOOCHHOCTH CBOMCTB KHUPOB, COAEPIKAIIMX OCTATKH HEMpPEIeTbHBIX
KUPHBIX KUCIOT. JKuUphl B Ipupo/ie.

Mpbiia Kak COJM BBICHIMX KapOOHOBBIX KHCJIOT, UX Motoliee jaeictBue. [lowamue o
cunmemuyecxkux morowux cpeocmaax (CMC).

OO6mast xapaktepucTuka yriaeBoaoB. Krnaccudukamnus yriaeBogoB (MOHO-, TU- U
noynmcaxapuabl).  MoHocaxapuabl:  TNIOKO3a,  (QpykTo3a,  eanakmosa,  pubosa,
oesokcupuboza. Ddusznyeckue CBOWCTBA W HaxoxiaeHue B mpupoae. Dorocunres.
Onmuueckas usomepus. Konvuamo-yennas maymomepusi Ha npumepe MoJeKyibl 2II0KO3bl,
npoekyuu Xeyopca,a- u -anomepul 210K03bl. XUMUYECKHAE CBOMCTBA TTIOKO3bI: PEAKIIUU C
y4acTHEeM CHIHPTOBBIX M aJbJCTHIHOW TPYII, CIUPTOBOE W MOJOYHOKHCIOE OpOKeHHE.
[IpuMeHeHue TIIIOKO3bI, €€ 3HAUYCHHE B KU3HEACATEILHOCTH OpraHu3Ma. Jlucaxapumisl:
caxaposa, MajbTOo3a U Jakmo3a. BoccTaHaBIWBarOUIME W HEBOCCTaHABIMBAIOUINE
mucaxapuabl. 'maponu3 naucaxapuzioB. HaxoxaeHue B TIpuUpoje W MNPHUMEHEHHE.
[Tonucaxapuapl: Kpaxmall, TJIUKOTeH U 1esuntosio3a. CTpoeHre MaKpOMOJICKYJ Kpaxmara,
IJIMKOT€HA U LEJUTI0I03bl. PU3MYECKue CBOKMCTBA Kpaxmaja M IEJUII0JI03bl. XUMUYECKUE
CBOMCTBA KpaxMaJia: THAPOJIN3, KAUeCTBEHHAs peakuus ¢ WOAOM. XMMHUYECKHE CBOWMCTBA
[IEJUTIONIO3BI: THUAPOJN3, ToNy4eHHe 3(PupoB 1eIroio3bl. [loHATHE 00 MCKYCCTBEHHBIX
BOJIOKHaX (BHUCKO3a, alleTaTHBIN MIENK).

9KCH€pI/IM€HTa.HLHLIC MCTOJbI U3YUCHHA BCIICCTB U UX npeBpameHHﬁ
PaCTBOpI/IMOCTB pa3IMIHBIX CIIMPTOB B BOIC, BSaHMOHCﬁCTBHe 9TaHOJIa C HATPHUCM,
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OKHCJIEHHE OJTWJIOBOTO CHHpPTAa B ajbJEruJl Ha pPACKAIEHHOW MEJHOW MPOBOJIOKE,
OKHCJICHHE JTWJIOBOIO CHOUpPTa JAUXPOMATOM Kajdus (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYeCTBEHHbIE pEakUUd Ha  alnbAeruibl (C  TUIPOKCUAOM
muammuncepeopa(l) u ruapoxcumom Mmenu(ll)), peakuus raunepuHa € TUIPOKCUAOM
meau(ll), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KUCJIOTHI, B3aUMOJICUCTBHE PacTBOpa
rmoko3el ¢ ruapokcuaoM meau (l1), B3aumoneiicTBHE Kpaxmana ¢ HOIOM, pELICHHE
AKCIIEPUMEHTAJIbHBIX 3a/ad 1o TemaMm «Crnuptbl U ¢eHonb», «KapOOHOBBIE KHCIOTHI.
CrnoxHblie 3pupb».

A3oTcoziepxKalue OpraHnyecKue COeAMHEHUS

AMHHBI - OpraHMYecKHe TPOU3BOJHBIE amMmuaka. Kriaccudukanus amMUHOB:
amudaTHUecKue M apoMaTUYECKHe; IMEepPBUYHBIC, BTOPUYHBIE M TpeTuuHbie. CTpoeHue
MOJIEKYJ, oOmas ¢opmysia, H30MepHsi, HOMEHKJIaTypa W (U3UYECKHE CBOICTBA.
XUMHUYECKOe CBOMCTBA anu(aTHUYCCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, aJKHJINPOBAHWE,
B3aMMOJCHUCTBUE NTEPBUYHBIX AMUHOB C a30TUCTON KUCI0TOM. COJn aJKuIaMMOHMUS.

AHWIMH - [OpeACTaBUTEIb AMHUHOB apomaThueckoro psga. CTpoeHUE aHUJIMHA.
B3anmHoe BimstHME TPyl aTOMOB B MoJIeKyse aHuinHa. OCOOCHHOCTH XHUMHUYECKHX
cBoricTB aHmnmHa. KadectBeHHble peakumu Ha aHWIMH. CrmocoObl MOMyYeHUS U
MpUMEHEeHHE anudaTndecKux aMuHOB. [lomyuenre aHnIrHa U3 HUTPOOCH30IA.

AmuHokucnotel. HoMmenkiarypa u  wuzomepus. OTaeiabHble NpPEACTABUTEIN a-
AMUHOKUCJIOT: TJWIUH, alaHWH, (QEeHUNANaHUH, CepUuH, 2AVMAMUHOBAS KUCIOMA, JIU3UH,
yucmeun. Onmuueckas uzomepusi amunoxkuciom: D- u L-amunoxuciomvi. ®uzmdeckue
CBOMCTBA aMHUHOKHUCIOT. XHMMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTepHBIX
OPTraHUYECKUX COCIMHCHHM, PEaKIus MOTMKOHICHC AN, 00pa30BaHNE MENTHUIHON CBS3H.
buonoruueckoe 3HaueHre aMUHOKHUCIOT. CUHTE3 U THAPOJIU3 MENTHIOB.

benku kak npupomneie nosumepsl. [lepBruuHas, BTOpuuHas U TPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYpAIHs, KaueCTBCHHBIE PEaKITHH
Ha OeJIKH.

llonamue 06 azomcoodepocawux cemepoyukiuieckux coeourerusx. Ilupumuourosole
u nypuHosvle ocHosanus. Hykneunoevie xuciomol: cocmas, cmpoeHnue u OUONOSUYEeCKas.
pob.

3KCHepI/IMeHTaJILHLIe MCTOAbI U3YYCHUA BCUICCTB U UX HpeBpameHHﬁ

PaCTBOpeHI/Ie OCIKOB B BOIC, JACHATypauuAa OcIKOB IIpu HArp€BaHWH, HOBCTHLIC
pCaKIuu Ha 6GJ'IKI/I, PEHICHUC SKCIICPUMCHTAJIBHBIX 3aJ1a4d II0 TCMaM «A30Tcoz[ep>1<amne
OpraHu4YCCKUC COCANHCHU) U «Pacmno3naBanue OPraHn4CcCKUx COGHHH@HHﬁ)).

BricokoMouneKysipHbIe COeTUHEHUS

OCHOBHBIC TIOHATHSI XUMHUH BBICOKOMOJICKYJIIPHBIX COCMHEHHI: MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpPU3alNU, CPEAHssI MOJeKyspHas Macca. OCHOBHBIE
METOJbl  CHHTE3a  BBICOKOMOJICKYJIPHBIX  COCAMHEHHM -  TIONUMEpHU3alus U
NoJIMKOHACHcauusl. [Ipeocmagnenue o cmepeopeyisipHocmu U HAOMONEKYIAAPHOU
cmpyKmype NnOauUMepos, 3A8UCUMOCIb CEOUCME NOAUMEPOE OM UX MOJEKVIAPHO2O U
HAOMONEKYIAPHO20 CIPOEHUS.
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[TonumepHble  Marepuabl. [Inactmaccel  (MOAMATUIIEH,  TOJHUIIPOIIMIIEH,
MOJIMBUHWIXJIOPUI, MOJIUCTUPOI, MOJINMETUIIMETAKpUJIaT, MOJINKapOOHATHI,
noyudTUIeHTepedTanat). Y tunuzanus u nepepadoTKa MIacTHKa.

DOnacToMepbl: HATypajbHBIM KaydyK, CHHTETUYECKHE Kaydyku (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U cuUIUKOHbL. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, WIENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KalpOH U JIaBCaH).

Ilonumepvr  cneyuanvnoco Hasnwauenus (meguon, xeeiap, 21eKMponposoosujue
noaumepwvl, buopasiazaemvie NOIUMEPDL).

DKCNEpUMEHTAJIbHBIE METO/IbI U3YUEHHUS BEIIECTB U UX MPEBPAIICHUM

O3zHakomiieHHE C 00pas3lamMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB, pEUICHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme «Pacmo3HaBanue ruiactMacc u
BOJIOKOHY.

Pacuérnbie 3agaun

Haxoxnaenune MonekyaspHOH (OpMyJIbl OPTaHHYECKOTO COCIMHEHHS TI0 MacCOBBIM
JOJIIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAXOXICHHE MOJICKYJSIPHOW (HOPMYIIBI
OpraHUYecKoro COEIUHEHHUS Mo Macce (00BEMY) MPOAYKTOB CrOpaHHsi, MO KOJUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/UITH UCXOTHBIX BEIIECTB, YCTAHOBIICHUE
CTPYKTYpHOU (POpPMYJIbI OPraHMYECKOTO BEIISCTBA HA OCHOBE €r0 XMMHYECKHUX CBOWMCTB
WM CHocoOOB TMOJYyYEeHHs, ONpEIeNIeHHe JOJIM BBhIXOJA MPOAYKTa pPEAKIUU OT
TEOPETUUYECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBA3U

Peanuzanmst MexXnpeIMETHbIX CBS3€Ml MpU U3yYEHUM OpraHuveckoil xumuu B 10
KJIacCe OCYIIECTBISIETCSI 4Yepe3 MHCIIOJIb30BaHHE KaK OOIIUX €CTeCTBEHHO -HAayYHBIX
MOHATUH, TaK W NOHSTHM, MPUHATHIX B OTACNIBHBIX IpPEIMETax €CTECTBEHHO -HAay4HOIO
LUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbBIC MMOHATHS: SIBIICHUE, HAYYHBIN (DaKT, rumoresa, TEOpHs,
3aKOH, aHAJIN3, CUHTE3, KiIaccuukaiys, HabIroaeHne, U3MepeHue, IKCIIEPUMEHT, MOJIEIb,
MOJICIMPOBAHUE.

dusuka: mMarepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPTrETUHUECKUN
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTtHoe COCTOSIHME BEIECTBA, (PU3UYECKUE
BEITUYMHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTb, YHEPTHS, Macca.

buonorus: KJICTKA, OpTaHu3M, DKOCHUCTEMA, omocdepa, METa00In3M,
HACJICJICTBEHHOCTh, aBTOTPO(HBIA U TeTepoTpodHBI TUN NHUTaHUS, OpOXKEHHE,
(dboTocuHTE3, IbIXaHUE, OCIIKH, YTIIEBObI, KUPbI, HYKIIEUHOBBIE KUCIOTHI, JEPMEHTHI.

['eorpadus: none3nblie UCKOMaeMble, TOIUIHUBO.

TexHonorusi: MNUIIEBbIE NPOAYKThl, OCHOBBI PAIlMOHAIBLHOTO MUTAHUS, MOIOIIUE
CpelICTBA, MaTE€pHaJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.
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11 KJIIACC

Teopernueckre OCHOBbI XMMUU

AtoM. CoctaB aTOMHBIX sifiep. XuUMUYecKuil sneMeHt. M3otonbl. Kopnyckyrapuo-
B0IHOBOU  Oyanusm, 08oUcmeenHas npupooa nekmpona. CTPOEHUE DIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBbIE YKCJa. DHEPreTUYECKUE YPOBHHU U MOAYPOBHU. ATOMHbBIE
opbutamu. Knaccudukanus XuMu4eckux 1eMeHToB (S-, p-, d-, f-amemenTsr).
Pacnipenienienre 31€KTPOHOB MO aTOMHBIM OpPOUTANSIM, MPUHYUN MUHUMYMA DHepIUul,
npunyun Ilaynu, npasuno Xywmoa. DNEKTpOHHbIE KOH(UTypallud aTOMOB JJIEMEHTOB
MEPBOT0-UYE€TBEPTOTO MEPUOJOB B OCHOBHOM U BO30YKJIEHHOM COCTOSHUU, SJIEKTPOHHBIC
KOH(Urypauuu UOHOB. [lonamue 06 sHepeuu uoHu3ayUY, SHepeuU CpoOCmed K 1eKmpoHy.
DJIEKTPOOTPULIATEIIBHOCT.

ITepuomnueckunn 3akoH u Ilepuogmyeckas cucrema XMMHUYECKUX dneMeHTOB /[[.U.
MenneneeBa. CBsA3p MEPHOIAYECKOr0o 3akoHa U [leproanyecKkoil CUCTEMbl XUMUYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHUsT aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHMYECKUX DJIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX U CIOKHBIX BEIIECTB IO
rpynmnam u nepuojam. 3HadeHue nepuoandeckoro 3akona J[.M. Mennaeneesa.

Xumudeckass  CBsi3b. Buabl  XMMHYECKOW  CBA3U:  KOBAJIEHTHAs, HWOHHAsi,
MeTayuinyeckas. MexaHu3mbl 00pa30BaHMsI KOBAJIEHTHOW CBSI3U: OOMEHHBIA U JOHOPHO-
aKLENTOPHbIA. DHEpPrust U AJuHa cBs3U. 110JIpHOCTD, HANIPABIEHHOCTh U HACHIIIAEMOCTh
KOBaJICHTHOM cBsizu. KparHeie cBsi3u. Bogopoanass cBsizb.  MeEXMOJIEKYJISIPHbIC
B3aMMOJCHCTBHUSL.

BaneHTHOCT, W BaJIeHTHbIE BO3MOXHOCTH aTOMOB. [ ubpuousayus amomHbuIX
opoumaneti. CBsi3b 3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOCHHEM
(Ha MpUMepe COeTMHEHUH JIEMEHTOB BTOPOTO MEPHO/IA).

[IpencraBieHre O KOMIUIEKCHBIX coeAuHeHusAX. (CocTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKcooOpa3zoBarenb,  Juranabl.  Koopoumayuonmnoe  uucno.  Homenxnamypa
KOMNJEKCHbIX  coeOunHenuu. 3HaueHHe KOMIUIEKCHBIX coeauHeHuii. Ilonstune o
KOOPAVUHALMOHHON XVUMUHU.

BemectBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUSA. THIBI KPUCTAIIMYECKUX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

Ilonsitue o paucnepcHeIX cucreMax. VctunHble pacTBOpbl. [Ipedcmasnenue o
KOMIOUOHbIX pacmeopax. CrocoObl BRIPAKEHUSI KOHIICHTPAIIMU PACTBOPOB: MaccoBasi J0JIs
BEIIECTBA B pPACTBOpPE, MOJISIpHAs KOHUEHTpauus. HacehlllleHHble W HEHACHIIICHHbBIE
pacTBOpPBI, pacTBOPUMOCTb. KpucTtamoruaparsl.

Knaccudukamus w HOMEHKIaTypa HEOPTaHMYECKHX BEIIECTB. | pUBHAIIbHBIE
Ha3BaHMSI OTJIEIbHBIX MPEICTABUTEICH HEOPTaHUUECKUX BEIIECTB.

Knaccudukanus XxuMHUUecKUX peakiuil B HEOPraHUYEeCKOW U OpPraHU4YeCKOW XUMUH.
3aKOH COXpAaHEHHUS MacChl BEIECTB; 3aKOH COXPAHEHWs W IPEBPALLCHHS DHEPIrUU IPU
XUMUYECKUX peakuusax. TeraoBbie 3PQGEeKTbl XUMUYECKUX peakiuil. TepMoxumuueckue
YpaBHEHHS.

CKOpOCTh XUMHYECKOM pEaKInu, €€ 3aBUCUMOCTh OT Pa3IU4HbIX (PaKTOPOB.
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I'omorennsle 1 reTeporeHHbie peakiuu. Katamus u kaTaau3aTopsl.

OOpatumble W HeoOpaTUMBbIE peakIuu. XUMHYECKoe paBHOBecue. Kowcmanma
xumudeckoeo pasnogecus. DaxkTopbl, BIUAIOIIMNE HA TOJOXKEHHE XUMHYECKOTO
paBHOBECHS: TeMmIlepaTypa, [aBJICHHE M KOHIICHTPAIIMH BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpuanun Jle [larense.

Onektponutuyeckas auccouuanus. CunbHble U cialOble 37eKTposuThl. CTeneHb
muccoumanuu. HMonnoe npouszgedenue 600vl. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAS,
HeWTpanpHas, mienounas. Bomopomnseiii mokazarens (pH) pactBopa. 'maponus conei.
Peakumm nonHOrO0 0OMEHa.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakinuu. CteneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBHUTENb. [Ipomecchl OKUCICHUS W BOCCTAHOBJICHUS. BaKHEWIIHE OKWUCIUTETU U
BOCCTAaHOBUTENHU. MeETOJI AJIEKTPOHHOTO OanaHca. DJEKTPOJIU3 PacTBOPOB U PACILIaBOB
BEIIIECTB.

DKCIEPUMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBPAILCHUI

Paznoxxenne mnepokcupa BOAOpOAAa B IPUCYTCTBUHM — KATAJIA3aTOpPa, MOJACIH
KPUCTAJUIMYECKHUX PEMIETOK, MPOBEICHNE PeaKluii HOHHOTO OOMEHa, ONpPECICHUE CPEIbl
PacTBOpPOB C TMOMOIIBIO WHAMKATOPOB, HM3yYCHHE BIMSIHHUS Pa3IUYHBIX (DAKTOPOB Ha
CKOPOCTh XMMUYECKOW PEAKIMU U TOJIOKEHUE XUMHUECKOTO PAaBHOBECHS.

Heopranuueckast xumust

[Tonoxenne HemetamwioB B Ilepuoanueckoid cucremMe XMMHYECKUX 3iaeMeHTOB [[.U.
MeHnneneeBa 1 0COOCHHOCTH CTPOSHUS MX aTOMOB. Du3WUecKHe CBOWCTBA HEMETAILIOB.
AJnmoTpornus HeMeTauIoB (Ha MpuMepe KUCIopoaa, cephl, hocdopa u yriaeposa).

Bomopon. [Tonydenne, puszndeckne 1 XUMHUYECKUE CBOMCTBA: PEAKIIMN C METaJlJIaMU
Y HEMETAJJIAMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['uapunbl. Tonauenvle snemenmol.

lamorensl. Haxoxaenue B THpupoae, CHOCOOBI MONMy4deHHS, (U3HUECKHE U
XUMHUYECKME CBOMCTBA. ['aoreHoBoaopojbl. BaxHeilmme  KUCIOpOACOAEpKaIUe
COCMHEHUSA TanoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIOCOOBI MOTY4YEHUS
rajgoreHoB. [ [ppuMeHeHne TaJoreHOB U UX COCAUHECHUN.

Kucnopon, o30H. JJabopatopHbie 1 MPOMBIIIIJIEHHBIE CITOCOOBI MMOTYYCHHS KHCIOPOIa.
duszndeckne W XUMHYECKHE CBOMCTBA M MPHUMEHEHWE KHUcaopoaa W o30HA. OKCHIBI U
MTEPOKCHIBI.

Cepa. Haxoxnmenue B mpupoje, CrocoObl MONy4YeHHs, (U3NYECKUE U XUMHUYECKHE
coiictBa. CepoBogopon, cynbduasl. Oxcun cepsi(1V), okcun cepoi(VI1). Cepuucras u
CepHasi KUCIOTHI ¥ uX coti. OCOOEHHOCTH CBOWCTB CEpHOM KUCTIOTHI. [IpuMeHeHHe cephl U
€€ COeIMHEHU.

A3oT. HaxoxxaeHue B mpupoje, CrocoObl MojydeHusi, GU3NIECKUe U XUMHUYECKUE
cBoMCcTBa. AMMMaK, HUTpUAbl. OKCUIbI a30Ta. A30TUCTasi U a30THAS KUCJIOTHI U UX COJIU.
OcoOeHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpumeHeHue a3oTra M €ro COeJUHEHUM.
A30THBIE YJI00pEHUS.

®docdop. Haxoxaenue B npupoje, Crnocoobl moyueHus, GU3nIecKue U XUMHUIECKUE
cBoiictBa. @ochuasl u ¢pochun. Oxkcunbl dochopa, PocopHas kuciora u e€ Ccoiu.
Memadgocgoprnas u nupogocghopnas kucnomel, gocghopucmas u gocgoprnosamucmas
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kucaiomosl. [Ipumenenue gpocdopa u ero coenunenuit. ®ocdopHeie yao0peHUs.

VYrnepon, HaxoXAeHWE B MpHpoae. AJIoTporHble Moaudukamuu. DuU3NUECKue H
XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Okcua yriepoaa(ll),
okcup yraepona(lV), yrompHast KuciaoTa U €€ coii. AKTUBUPOBAHHBINA YIOJlb, A0COpOYuUsL.
Dynnepensvi, epagen, yenepoonvle Hanompyoku. IlpruMeHeHHne MpoCThIX BEILECTB,
00pa30BaHHBIX YTIIEPOJIOM, U €r0 COSAUHEHHUIA.

Kpemuuii. Haxoxzaenue B mpupojie, criocoObl MoyrydeHusi, Gu3ndeckue 1 XuMHUIeCKHe
cBoiictBa. Oxcun kpeMHuA(I'Y), kpeMHUEBasi KUCIOTA, CUIMKAThL. [I[puMeHeHne KpeMHHUs
u ero coenuHeHuid. CTekIio, ero nojay4yeHue, BUJbl CTEKIIA.

[Tonoxenue wmeramioB B llepuoguueckoil cucreMe XHMMHUYECKHX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUSI DJEKTPOHHBIX O000JOYEK aTOMOB METAIIOB. PacnpocmpaHenue
XUMUYECKUX INeMeHmMO8-Memaiios 6 3emHou kope. OOmue ¢GuU3NYecKue CBOWCTBA
MetasuioB. [Ipumenenne MmetamioB B ObITy U TexHUKe. CIIaBbl METAIIIOB.

DIIeKTPOXUMHUYCCKUN Psifi HampsokeHuH wmetamuioB. OOmme crnocoObl MOTydeHUS
METaJUIOB: THUIPOMETAJUTYPIHs, MUPOMETALIyprus, sJekrpomeTtamnyprus. [lonstue o
KOppo3un MeTaioB. CrocoOBbI 3alIUTHI OT KOPPO3HUHU.

O6mast xapakrepuctuka wMetamioB I|A  -rpynmbel  [lepuoanyeckoir  cUCTEMBI
XUMUYECKUX JJIeMEeHTOB. Hatpuii um kammii: monydeHue, (U3HUECKHE W XUMUYECKUE
CBOMCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mas xapakrtepuctuka wmetauioB IlA  -rpynmer  Ilepuonmdeckoii  cuctembl
XUMHYECKUX AJIEMEHTOB. MarHuii M Kanubluil: mojiydeHue, (U3N4YecKue U XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE MIPOCTHIX BEIIECTB U UX COeNMHEHUN. JKECTKOCTD BOJBI U CIIOCOOBI
€€ yCTpaHEeHUs.

ANrfoMuHMI: TIONydeHue, (U3MYECKHe U XHMHUYECKHE CBOWCTBA, IMPUMEHEHHE
MPOCTOTO BEIIECTBA M €ro coeauHeHud. AMQoTepHbIE CBOWCTBA OKCHMIA W THUIPOKCHIA
ATFOMUHUS, THIPOKCOKOMIUICKCHI aTFOMUHHUS.

OO6mast xapakTepucTiuka MetamioB nodounsix noarpynn (b-rpymm) I[epuoangeckoit
CUCTEMBI XUMUYECKUX DJIEMEHTOB.

du3MYecKe W XUMHUYECKHE CBOMCTBA XpoMma M €ro coeauHeHuid. OKcuiapl u
ruapokcuasl - xpoMma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpoMarbl, HX
OKHUCIHTEINbHbIE cBOMcTBa. [lodyueHue u npuMeHeHne xpoma.

@u3nuecKue U XMMHUYECKUE CBOMCTBA MapraHlla U €ro COeIMHEHMH. BaxHeninune
coenunenusa mapranua(ll), mapranna(lV), mapranna(V1) u mapranua(VIl). Ilepmanranar
KaJIusl, €ro OKUCIUTENIbHBIE CBOICTBA.

duznyeckue M XMMHYECKHE CBOMCTBA JKejiesa M ero coeauHeHui. OKCUIbI,
ruapokcuasl U conu xenesa(ll) u xxeneza(lll). Tlonmyuenue u nmpuMeHeHHE *Kene3a U €ro
CIUTaBOB.

Ousnyeckne W XMMHUYECKHME CBOMCTBA Menu W €€ coenuHeHuid. [lomyueHne u
MIPUMEHEHUE MEAH U €€ COCTUHEHUM.

[uuk: nomyuyenue, ¢pu3NYeCKUe U XUMHUYECKUE CBOMCTBa. AMpOTEepHbIE CBOMCTBa
OKCHJa U THIPOKCHIA IHWHKA, THAPOKCOKOMIUIEKCHI IMHKa. [IpuMeHeHue IMHKa U €ro
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COCIMHCHUM.

DKCIEPUMEHTAIILHBIC METO/IbI H3YUCHHUS BEIIESCTB U UX MPEBPAICHHMA

N3ydenne 00pa3iioB HEMETAIOB, TOpeHHe cepbl, (ocdopa, xeme3a, MarHus B
KHCIIOPOJIE, U3YUCHHE KOJUICKIIMH «MeTallIbl M CIUIaBbI», B3aUMOACHCTBUE IICIIOYHBIX U
IICJIOYHO3EMENBHBIX METAJIOB C BOJOH (BO3MOXKHO HCITOJIb30BAaHUE BHICOMATCPHUAJIOB),
B3aMMOJICHCTBHE IIMHKA W JKelie3a C pPAacTBOpaMU KHCJIOT M IIEJIOYEH, KadeCTBEHHBIC
peaKknMu Ha HEOPTaHWYECKHE aHWOHBI, KAaTHOH BOJOpPOJA W KATHOHBI METAJIOB,
B3aMMOJICHCTBUE THUIPOKCHIOB AIIOMUHUS U IIMHKA C PacTBOpaMHU KHUCJIOT U IIEJoYeH,
pelIeHre KCIepUMEHTANBHBIX 3a7a4d mo TemaMm «l ajmoreHsl», «Cepa um €€ COeTUHEHUN»,
«A30T U ¢ochop W UX coeAWHEHHs», «MeTauibl TJIaBHBIX MOATPyHm», «MeTtamibl
NOOOYHBIX MOATPYTII.

XHMHUS U )KU3Hb

Ponp xumuu B oOecrieyeHUM YCTOMYMBOIO pa3BUTHA uenoBedyecTBa. [loHsThe o
Hay4YHBIX METOJAaX T[IO3HAHUA U METOJOJIOTMHM HAy4yHOIro wuccieaoBaHus. HayuHble
MPUHIMIBI  OPTaHMU3AIMM  XUMHYECKOTO0 IMPOM3BOACTBA. I[IpOMBINIIEHHBIE CHOCOOBI
MOJTYYEHHUsI BAXKHEHIIIMX BEIIECTB (Ha IpUMEPE MPOU3BOJACTBA aMMUAKa, CEPHON KUCIIOTHI,
MeTaHoJia). [IpombllieHHbIe CMOCOOBI TOJYYEHUsT METAVIOB M CIUIaBOB. XUMHUYECKOE
3arps3HEHUE OKPY>Karollen Cpe/ibl U €ro NocienCTBUs. [lpobrema nepepabomxu omxo0os
U nobouHvlx nNpodykmos. Ponb XUMHHM B OOECIICUYEHWH JHEPIeTHYECKONM OE30MaCHOCTH.
Ilpunyunst «3enéHou xumuuy.

Xumus ¥ 3I0pOBbe YelioBeka. JIekapcTBeHHbIE cpeacTBa. [IpaBmima MCONb30BaHUS
JIEKapCTBEHHBIX MpenapatoB. Pojib XuMuu B pa3BUTHH MEIUITAHEI.

X¥WMHUS TUIIA: OCHOBHBIC KOMIIOHCHTHI, MHINEBbIC 1M00aBkH. Poiap Xumum B
oOecreyeHny MUIIEeBON O€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beiroBas xumus. [IpaBuna 6e3omacHoro
WCITOJIB30BAHUS TIPETapaToB OBITOBOW XUMHUH B TTOBCETHEBHOM KH3HU.

XUMUs B CTPOUTEIBCTBE: BaXKHEHIITUE CTPOUTEIIbHBIE MaTepHaIIbl (IIEMEHT, OCTOH).

XuMus B CEIIbCKOM X03siicTBe. OpraHnyeckrue 1 MUHEpaIbHbIC yI00pEHUSI.

CoBpeMeHHbIE  KOHCTPYKIIMOHHBIE MaTepuajibl, Kpack, CTEKJIO, KepaMHKa.
Mamepuanwvl ons snekmponuxu. Hanomexnonoeuu.

Pacuérnbie 3agaun

Pacuérbr: Macchl BeecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMHM BEIeCTB, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLMU, €CIM OJHO M3 BEUIECTB MMEET MPUMECH,
Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTA PEAKIIUH, €CIIU OJHO U3 BEIIECTB AAHO B
BHJIE PACTBOpPA C OIPEACIEHHON MacCOBOW JIOJEH PAaCTBOPEHHOIO BEIIECTBA, MACCOBOM
JI0JTA U MOJIIPHOM KOHIIEHTPAIMH BEIIECTBA B PACTBOPE, JIOJIM BhIXOAA MPOIYKTA PEAKIIUU
OT TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBSI3U
Peanuzanmsi MeXnpeaMEeTHBIX CBsSI3€d MpU HM3y4YeHUH OOIIe U HEeOpraHuyecKon
xumuu B 11 Kiacce OCyIIECTBISIETCS 4Y€pe3 MCIOIb30BaHUE KaK OOLIUX E€CTECTBEHHO -
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HAYYHBIX TOHSTHHA, TaK W TMOHSITHH, MPUHSATHIX B OTICIBHBIX MPEAMETaX ECTECTBEHHO-
HAYYHOTO IUKJIA.

OOm1re ecTeCTBeHHO-HAYYHbBIE TIOHSATHUS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, Kiaccu(uKaius, MEePHOAUIHOCTh, HAOJIOJEHUE, W3MEpEHUE,
IKCIEPUMEHT, MOJIETIb, MOJICIIUPOBAHHE.

dwusuka: MaTepusi, MUKPOMHpP, MaKpOMHUp, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, MOH,
W30TOIbI, PaJOaKTUBHOCTh, MOJICKYJa, JHEPreTHUECKUN YpOBEHBb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe€ COCTOSIHHE BEIIECTBA, WACANBHBIA Ta3, (PU3NYCCKUE BEIHMYUHBI,
€IMHUIIBI U3MEPEHUS], CKOPOCTh, SJHEPTHUs, Macca.

buonorus: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MeTaboNIM3M, MaKpo- u
MHUKpPO3JIEMEHTBI, OCITKHU, KHUPBI, YTIACBOIbI, HYKICHHOBBIC KHCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U MOTOK SHEPTHH B IKOCUCTEMAX.

['eorpacdusi: MuHepasbl, TOPHbIE TOPObI, TOJIE3HbIE UCKOTIAEMBIE, TOTLTUBO, PECYPCHI.

Texnomorusi: XuUMUYecKass MPOMBIIUIEHHOCTb, METAJUIyprusi, CTPOHUTEIIbHBIC
MaTepuaibl, CEIbCKOXO3UCTBEHHOE IMPOU3BOJACTBO, THILIEBAs IPOMBIIUIEHHOCTD,
dapmaiieBTUYEeCKasi TMPOMBIIUIEHHOCTh, TMPOU3BOACTBO KOCMETHYECKHX MPENaparos,
MPOU3BOJCTBO  KOHCTPYKIIMOHHBIX ~ MaT€pPUANIOB, JJIEKTPOHHAS  MPOMBINIICHHOCTD,
HAHOTEXHOJIOTHH.

IJIAHUAPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMW HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHIA

JINYHOCTHBIE PE3VYJIbTATHI

B COOTBETCTBHM C CUCTEMHO-AEATEILHOCTHBIM MOAX0J0M B CTPYKTYpPE JTUYHOCTHBIX
pPE3yNbTaTOB OCBOCHUS MpeaMeTa «XUMHUsS» Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHMs
BbIJIEJICHBl  CIEAYIOLIUME COCTABIAIOIIME: OCO3HAHHE OOYYalOIMMUCSH POCCHMCKON
FPaXIAHCKOM HJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOTIPE/ICNICHNI0; HAJIMYWe MOTHBAllUA K OOYYEHHIO; TOTOBHOCTh M CIIOCOOHOCTH
00y4Jaronmxcss pPyKOBOACTBOBAThCS TMPHUHSATHIMU B OOIIECTBE MpPaBWIAMH W HOPMamMu
MOBEACHUS; HAaJU4YME MPABOCO3HAHMSI, DKOJIOTMUECKOW KYJBTYpbI; CIIOCOOHOCTh CTaBUTH
L[EJIU ¥ CTPOUTH )KU3HECHHBIEC IIJIAHBI.

JIlmyHOCTHBIE ~ pe3yJbTaTbl  OCBOEHUS  IpeaMera  «XUMHsS»  OTpa)karoT
chOpPMUPOBAHHOCTb ~ ONbITA  TO3HABATENBHOM W MPAKTHUYECKOW  AESITeTbHOCTH
oOyyJaroniuxcs B MpoIiecce peaan3aind 00pa3oBaTeIbHOMN 1eATeTbHOCTH.

JImyHOCTHBIE ~ pe3yJbTaTbl  OCBOEHUSA  IpeaMera  «XUMHS»  OTpa)karoT
c(hOpMHUPOBAHHOCTh  ONBITA  TO3HABATEJIBHOW M  MPAKTHUYECKOW  JCSITEIbHOCTH
o0ydJaronuxcs B MPOIECCE peanu3alii 00pa3oBaTENbHON NEATEILHOCTH, B TOM YHCIIE B
YacTHU:

1) rpax1aHCKOTO BOCTIUTAHHUS:
OCO3HAHHS OOYYAIOUIMMHCS CBOMX KOHCTUTYIIMOHHBIX IIPaB M OO0S3aHHOCTEH,
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YBAKECHUS K 3aKOHY U IIPABOIOPSIIKY;

MPEACTABICHNS O COLMAIbHBIX HOPMAaX M MPaBUJIaX MEKIMYHOCTHBIX OTHOLIECHUW B
KOJIJIEKTHBE;

TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESITENIbHOCTH MPU CO3JaHUM YYEOHBIX
MPOEKTOB, PEIICHUH Y4YEOHbIX W TO3HABATEIbHBIX 3a/1a4, BBIIOJHEHUH XUMHUYECKUX
3KCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JIPYTUX MPU aHAJIU3€ PA3IMYHBIX BUJIOB YUYEOHOH 1EATENbHOCTH;

2) MaTPpUOTUYECKOTO BOCIUTAHUS:

LICHHOCTHOI'O OTHOIIEHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OT€UYECTBEHHOMU
XUMUU;

YBaXXEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPUH U MPAKTHUECKOTO MPHUIIOKECHHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JAaHHBIE HAYKH €CTh PE3yJIbTaT JJIUTEIbHBIX HAOIOICHU,
KPOTIOTJIUBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPYyAa YUYEHBIX U PAKTUKOB;

MHTEpECA U TO3HABATEIIBHBIX MOTHBOB B IMOJYYEHWH M TMOCICIYIOUIEM aHAJIA3E
uH(GOPMAITH O TIEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHONW OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHMS:

HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTU OIIEHUBATh CHUTYAIlMH, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSIMHU, M
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO -HPABCTBEHHBIE HOPMBI U
LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEICHUE M MOCTYIIKM CBOUX TOBAPHUILEH C MO3ULIMMI
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YUETOM OCO3HAHMS MOCIIEICTBUI MMOCTYIIKOB;

4) popMupOBaHHS KYJIbTYPhI 30POBBSI:

MOHUMAaHUS [IEHHOCTEH 370pOBOTO M Oe30omacHOro obOpasa KW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 37I0POBbIO;

coOJroIeHus IpaBuII 0€30MacHOT0 OOpAIleHUs C BEIIeCTBaMU B OBITY, TIOBCEHEBHON
KU3HU, B TPYJIOBOU JAEATEIHHOCTH;

MOHMMAaHUsl [IEHHOCTH TPaBUJ WHAMBHUIYAIbHOTO W KOJUIEKTMBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUIX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIEACTBUNA U HEMPUATHUS BPEAHBIX MPUBBIUEK (YyHOTPEOICHHS aTKOT OIS,
HapKOTUKOB, KypeHus);

5) TpyIOBOTO BOCITUTAHUSI:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIbCKON AESITEILHOCTH,
0O0IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACITCIHHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacCTHE B PEHICHUH TMPAKTHUYECKUX 3a/Jad COIMAILHOMN
HAIPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpEca K MPaKTUYECKOMY M3yUEHHUIO Mpodeccuil pa3TuyHoOro poja, B TOM YHUCIIe Ha
OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUHN M0 XUMUHU;

YBaXEHUS K TPYJLy, JTIOJAM TpYJla U pe3yJibTaTaM TPyJAOBOU NESATENbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIMBUIYAJILHON TPAaeKTOPUHU 00pa30BaHus,
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Oymyieit mpodeccuu u peanu3aiui COOCTBEHHBIX KU3HEHHBIX IIAHOB C YYETOM
JUIHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, MHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) PKOJIOTUYECKOTO BOCTIUTAHHUS:

HKOJIOTUYECKH  IEJIeCOO0pa3HOro0  OTHOIIEHHS K TPUPOJE KaK  HCTOYHHKY
CYyILLIECTBOBAHMUSI )KU3HU HA 3eMIIE;

NOHMMaHUsl  IJIOOATBbHOTO  XapakTepa  AKOJIOTUYECKUX  MpoOjeM,  BIMSHUS
DKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIIBHOU CPE.IbI;

OCO3HaHUSI HEOOXOJUMOCTH HCHOJB30BaHMS JIOCTIDKEHUH XUMHU JUIS pEIICHUS
BOIIPOCOB PALMOHAIIBHOTO IPUPOIOTIOJIB30BAHNS;

AKTUBHOTO HENPHUATUS JEHUCTBUM, NPUHOCIIIMX BPEA OKPYKAIOIIEW IPUPOIHON
cpele, YyMEHHUS TMPOTHO3UPOBATH HEOJIArOMPUATHBIE HSKOJIOTUYECKUE TOCIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUM U IPEAOTBPAILATD UX;

HAJIMYXST PA3BUTOTO IKOJOTUYECKOTO MBIIUICHUS, YKOJIOTHYECKOW KYJbTYPBI, OIbITA
JEATENBHOCTH DKOJIOTHYECKOM HANPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCA HMH B
MO3HABATEIFHON, KOMMYHHUKATUBHON M COLMATIBHON MpPaKTUKE, CIIOCOOHOCTH U YMEHHUS
aKTUBHO MIPOTHUBOCTOSTH UICOJIOTUU XeMohoouH;

7) IEHHOCTH HAYYHOT'O IMO3HAHHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH H
0O0II1eCTBEHHOM MPAKTHUKY;

NOHUMAaHUS CeUU(PUKA XUMUU KaK HayKd, OCO3HaHHUS €€ ponu B (HOpMUpOBAHHUU
pPalMOHATIBHOIO HAyYHOTO MBIIUICHHUS, CO3JIaHUM LEJIOCTHOIO HPEACTaBlIeHUsl 00
OKPYXKaroIIEM MHpPE KAaK O E€IWHCTBE IPUPOABI M YEIIOBEKA, B ITO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U pEIIeHUH MPOOIEM COXpaHEHUS! IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0COOOM 3HAYMMOCTHA XUMUU JJII COBPEMEHHOU ITUBWIM3ALIMU: B €€
TYMaHUCTHYECKOW HAMpaBICHHOCTH M BAXXHOW POJM B CO3JaHUUM HOBOM 0asbl
MaTepHAIbHONW KYJbTYpbI, B PEIICHUH TJI00aJbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTUS
YEJIOBEUECTBA - CHIPHEBOM, IHEPTETUUCCKOM, MUIIIEBON U IKOJIOTHUYECKOM O€30MacHOCTH, B
pPa3BUTHH MEIUIIMHBI, OOECIICUYEHWH YCJIOBHHM YCHENIHOTO TpyJa H OKOJIOTHYECKU
KOM(OPTHOM KU3HU KAKIOTO YJieHa OOIIECTBA,;

€CTECTBCHHO-HAYYHOM TI'PAMOTHOCTH: IOHUMAHMUS CYLIIHOCTH METOJOB ITO3HAHUSI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIOCOOHOCTU MCTOIb30BaTh MOTyYaeMbIe 3HAHUS
JUIsl aHanmu3a W OOBSCHEHHUS SIBICHUW OKPYXKAIOIIETO MHpa W MPOUCXOIANINX B HEM
W3MCHECHHM, yMEHUS JeNaTh 0OOOCHOBAHHBIC 3aKJIIOUYCHHS] HA OCHOBE HAay4HBIX (DAKTOB H
MMEIOIIMNXCS JAHHBIX C LHEJIBIO MOJyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIb30BaTh XMUMHUYECKUE 3HAHUS ISl PEIICHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYaIlUsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpepbIBHOMY 00pa30oBaHMIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJIYYEHHIO HOBBIX 3HAHMM MO XHMHU B COOTBETCTBUU C >KU3HEHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iduuHbIX cdepax mnpodeccuoHaIbHON
NEATEIIBHOCTH.
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METAIIPEAMETHBIE PE3VJIBTATEI

MerTanpeaMeTHbIe pe3ynbTaThl OCBOCHHS IPOTPaMMBbI [0 XUMUU HA YPOBHE CPETHETO
o01Iero oOpa3oBaHus BKIIOYAOT:

3HAYUMBIE 11 (POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIUXCS MEKAUCIUILTMHAPHBIC
(MexXTpeIMETHBIC) O0IIIEHAYYHbIE MTOHSATHUS, OTPAKAIOIIUE LIEJTOCTHOCTh HAYYHON KAPTUHBI
MUpa U cnelupuKy METOA0B MO3HAHMSI, UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DHEPIHUsl, SBJICHUE, MPOLIECC, CHUCTeMa, HAay4YHbIA (haKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUsl, UCCIIEJOBAaHUE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT
" JpyTHe);

yHUBEpCAIbHbIE yueOHble JCHCTBUSL  (MO3HABaTeNbHBbIE, KOMMYHHUKATHBHBIC,
peryisiTUBHbIE), obecrneunBaroniye Q(opMUpoBaHUE (YHKIMOHAIBHOW TPaMOTHOCTH U
COIIMAJIbHOM KOMITETEHIIUU O0yYaroIInXCs;

CIOCOOHOCTh  OOYYaIOIIMXCSl HKCIIOJIb30BaTh OCBOCHHBIE MEXAUCLMILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJIbHbIC y4eOHbIC NEHCTBUSA B MO3HABATEIHLHON U
COLMAIBHOM ITPAKTHUKE.

MeTtanpenMeTHble pe3ysbTaThl OTPAXKAIOT OBIAJACHHE YHHUBEPCAIbHBIMH Y4E€OHBIMU
N03HAaBaTeNbHBIMHU, KOMMYHHUKATUBHBIMH U PETYJIITUBHBIMU JIEHCTBUSIMHU.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIEC Y4eOHbIE 1eMCTBUS
ba3oBrle Joruueckue JAeUCTBUS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M AKTYaJIM3UPOBATh MPOOJIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

ONPENETATh LENH JEATENbHOCTH, 3aaBasi MapamMeTpbl U KPUTEPUH UX JOCTUKEHHS,
COOTHOCHUTb PE3YJIbTAThI JCATENBHOCTH C OCTABICHHBIMU LEJISMU;

WCIOJIb30BaTh MPU OCBOCHWH 3HAHUM MPUEMBI JOTMUYECKOTO MBIIUIEHUS: BBIJICIATH
XapaKTEPHbIE TMPU3HAKU TMOHITUA W YCTAHABIMBATH HX B3aUMOCBS3b, HCHOJIb30BAaTh
COOTBETCTBYIOIIHE MTOHATHUS )11 OOBSICHEHHS OTICIBHBIX ()aKTOB U SIBJICHUH;

BBIOMPAaTh OCHOBAaHWS M KPUTCPUH IS KJIaCCU(PHUKAIIMK BEIIECTB M XHMHYECKUX
peaxkuui;

YCTaHABIIMBATh MPUYUHHO-CJIECTBEHHBIE CBSI3U MEKY U3yYaEMbIMHU SIBIICHUSIMU;

CTPOUTh JIOTUYECKUE PACCYX JeHUs (MHAYKTHUBHbBIC, JCIYKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITH ~ 3aKOHOMEPHOCTM M MPOTHUBOPEUMS B  PACCMATPUBAEMbBIX  SIBJICHUSX,
¢dbopMyIMpOBaTH BHIBO/IBI U 3aKIIIOUCHNUS,

NPUMEHATh B TIPOLIECCE TMO3HAHMS UCIOJIB3YEMBIE B XUMHUU CHMBOJIMYECKHE
(3HAKOBBIC) MOJIENH, MTPEOOPa30BLIBATh MOJICIBHBIC MPEJACTABICHUS - XUMHUYSCKUN 3HAK
(cuMBOJI) 2JIEMEHTa, XUMHUYEcKas (opMmysia, YpaBHEHHE XHUMHUYECKOM peakiuu - Tpu
pelIeHnr Y4YeOHBIX TO3HABATEIBHBIX W MPAKTUYECKUX 3a]ad, MPUMEHATh Ha3BaHHBIC
MOJICJIbHBIE TMPEICTABICHUS JUISI BBISBJICHUS XapaKTEPHBIX MPU3HAKOB H3y4YaeMbIX
BEILIECTB U XUMUYECKHUX PEAKIIUH.

bazoBrie nccienoBaTenbCKUe NSHCTBUS:
BJIaJIETh OCHOBAMU METOJIOB HAYYHOTO IMO3HAHHKS BEIIECTB U XUMUYECKUX PEAKIUN;
dbopMyIMpoBaTh IMENM M 3aJladyd HCCIEIOBAaHMS, HMCIOJIH30BaTh IOCTaBJIEHHBIE U
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CaMOCTOATENBHO C(HOPMYIUPOBAHHBIE BOIMPOCHI B KAaY€CTBE WHCTPYMEHTA IO3HAHUS U
OCHOBBI i1 (POPMHUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABMWIHHOCTU BBICKA3BIBAEMBIX
CYXKICHUM;

BJIaJICTh HABBIKAMH CAMOCTOATEJIBHOTO IUIAHUPOBAHUS W MPOBEACHUS YUEHUUYECKHX
SKCIIEPUMEHTOB, COBEPILICHCTBOBATh yMEHHUsA HaOdOJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENBLHO MPOTHO3UPOBAThH €T0 PE3YNbTAT, (POPMYIUPOBATH 0OOOIIEHUS U BBIBOIBI
OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YyJbTAaTOB HCCIIEIOBAHUS, COCTABIATh OOOCHOBAHHBIN
OTU€T O MpoJeTaHHON padoTe;

MpuoOpeTaTh OMBIT YYCHUYCCKONW HCCIICIOBATEILCKON M MPOCKTHON IEATEIbHOCTH,
MPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOMCKY METOJOB PEIICHHUS
MPAKTUYECKUX 33]1a4, IPUMEHEHHIO PA3JIMYHbIX METOJ0OB ITO3HAHMS.

Pabora ¢ nuadopmarueii:

OPHEHTHPOBAThCS B PA3IMUHBIX HMCTOYHHKAX HHOpMaruu (HaydHO -IOMYJIsIpHas
JUTEpaTypa XHMHYECKOIO COJEpKaHHs, CIpPaBOYHBIC MOCOOMs, pecypchbl HMHTepHETa),
aHAJIM3UPOBATh HMH(OPMAIMIO PA3IMYHBIX BHIOB M (OPM NpEACTaBICHHS, KPHUTHYCCKH
OIICHUBATH €€ JIOCTOBEPHOCTh U HEIIPOTUBOPEUHNBOCTB;

(bOopMyIMpOBaTh 3aMpPOChl U MPHUMEHITh Pa3IMYHbIC METOABI IIPH ITOMCKE U OTOOpE
uHGOpMAaIIH, HEOOXOAMMOM ISl BBIIOJIHCHHUS YU4SOHBIX 3a]1a4 OIIPEICIEHHOr0 THIIA,

IpuoOOpeTaTh  ONBIT  HMCIOJB30BaHHMS  MH(GOPMAIIMOHHO  -KOMMYHHKATHBHBIX
TEXHOJIOTHH 1 Pa3IMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIHO BBIOMpaTh ONTHUMANIbHYIO (GOopMy TIpeacTaBieHus HH(popManuu
(cxemsl, rpaduKH, TUArpaMMBbI, TaOIUIIBI, PUCYHKH U IpyTHE);

WCIIOJIb30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEICTBA IMPH padOTe ¢ XUMHUYECKOU
uHbOpMAITUEH: TPUMEHATh MEXIPEAMETHbIE ((PU3MUECKHe W MaTeMaTHYCCKHE) 3HAKH U
CUMBOJIBI, (hOPMYJIBI, a0OpEBHUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMUECKHUE CPEACTBA HATIISTHOCTH.

KoMMyHUKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eCTBUS:

3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI B XOJE JJHAajora W/Wiu
JMCKYCCHH, BBICKA3bIBaTh WJEH, (OPMYIUPOBATH CBOW MPEJIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TTPEJIOKCHHON 33]1a4H;

BBICTYIIaTh C TIPE3CHTAMEH  pe3yJbTaTOB IO3HABATEIBHOW  JIEITEIHLHOCTH,
MOJIYYCHHBIX CaMOCTOSATEILHO WM COBMECTHO CO CBEPCTHHKAMHM TIPH BBIMTOJTHCHHUH
XUMHYECKOTO OJKCIEPUMEHTa, TMPaKTHUYECKOH pabdoThl TIO0 HCCJICAOBAHUIO CBOWMCTB
W3y4aeMbIX BEINECTB, peau3allMd Y4eOHOro MpoeKTa, W (OPMYIUPOBATH BBHIBOJBI IIO
pe3yibTaTaM TPOBEAEHHBIX MCCIICIOBAHUN ITyTEM COTJIACOBAHUS IIO3HMIMA B XOJIC
00CyXKJIeHUsI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC YHMBeEpPCcAJIbHbIC Y4eOHbIE 1eHCTBHUS

CaMOCTOATCIIbHO IJIAaHUPOBATH u OCYHCCTBIIATH CBOIO IMO3HABATCIIbHYIO
ACATCIIBHOCTD, OIIPCACIIAA €€ LI U 3aa4u, KOHTPOJIMPOBAThH U 110 MEPC HCO6XO)II/IMOCTI/I
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KOPPEKTUPOBATh TMPEIaraeMblii aJdrOpPUTM JCHCTBUN TPH BBIOJHEHUU YYEOHBIX U
UCCIIeIOBATEIbCKUX 3aJla4, BhIOMpaTh Haubosee 3PQPEeKTUBHBIA CIOCO0 UX PEUICHUs C
y4ETOM IOJTy9ICHHUSI HOBBIX 3HAHHI O BEIIECTBAX U XUMHUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb JESTEIbHOCT HA OCHOBE CaMOAaHaJIN3a U CAMOOLICHKH.

[TpenMeTHBIC pe3ynbTaThl OCBOCHUS MPOTPAMMEI 110 XUMHUH Ha YTriyOlIEHHOM ypOBHE
Ha ypOBHE cCpeAHero oOIero oOpa3oBaHUs BKIIOYAIOT cHelUpUYecKue sl yueOHOro
npeaMeta «XUMHs) HayyHble 3HAaHUS, YMEHHUS M CIOCOOBI JEWCTBUH MO OCBOEHHUIO,
UHTEpIIpeTaluy U NpeoOpa3oBaHUI0 3HAHUM, BUJIBI IEATEIBHOCTH MO MOJYYEHHIO HOBOTO
3HAHUS U MPUMEHEHUIO 3HAHHWM B Pa3IMYHBIX YYEOHBIX CHUTYallUsX, a TAKKE B pEalbHbIX
KU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C XUMHeH. B mporpamme mo Xxumuu mnpeaMeTHbIE
pe3yIbTaThl IPEACTABICHBI [0 T0JIaM U3yUeHUsI.

[MTPEJAMETHBIE PE3VJIbTAThHI

10 KJIACC

[IpeameTHble pe3ysibTaThl OCBOEHUsI Kypca «OpraHuueckass XUMHsD OTPaXKaroT:
c(OpMUPOBAHHOCTh MPEJCTABICHUNA: O MECTE M 3HAYEHUH OPraHMYeCKOd XHUMUHU B
CHUCTEME ECTECTBEHHBIX HAyK U €€ poiu B OOECHEYeHHH YCTOWMYMBOIO Pa3BUTUSA
YEeJOBEYECTBA B PEIICHWH TIPOOJEM 3KOJIOTHYECKOM, DJHEPreTHYeCKONM W MHIIeBON
0€30MacHOCTH, B Pa3BUTUN MEAMIIMHBI, CO3JJaHUN HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOUYHUKOB
SHEPrud, B OOECIEUYECHMHM PaAlMOHAIBHOTO MPHUPOJONOIL30BaHUA, B (POPMUPOBAHUU
MHUPOBO33pPEHUSI U OOIIEH KyJIbTYphl YEJIOBEKa, a TAKXKE IKOJOTHUYECKH O0OOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3J0POBBIO Y IPUPOJTHOU CPEAE;

BJIaJICHUE CHUCTEMOM XMMHWYECKHUX 3HAHUM, KOTOPAasl BKIIIOYAET: OCHOBOIIOJATaroIIne
TIOHSTHS - XUMHUYECKUI 3JICMEHT, aToOM, SJIpO U DJIEKTPOHHAs 000Jiouka aTtoma, S-, p-, d-
aTOMHbIE OpOWTaNIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHUA aToma, TUOpUIU3ALIUS
aTOMHBIX OpOUWTaNei, MOH, MOJIEKYJa, BAJIEHTHOCTh, 3JIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl CBA3b, MOJb, MOJIIPHAs Macca, MOJSPHBIA O0BEM, YIIIEPOIHBIMN
ckesner, (pyHKIMOHANbHAS TPyIMMa, paJuKall, CTPYKTypHbIE (QOpMyJbl (pa3BEPHYTHIE,
COKpalI€HHbIE,  CKEJIECTHBIE),  HW30MEpUS  CTPYKTypHas W  MPOCTPAHCTBEHHAs
(reomeTpuueckas, oOnmuueckas), W30MEphl, TOMOJOTHYECKHH  psili, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJ- MU a30TCOAEPXKAIIME OPraHWYECKHE COCIAUHEHHS, MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJSIPHBIE COCIMHEHUWS; TEOPHUH, 3aKOHBI
(mepuoanueckwuii 3akoH JI.M1. MenaeneeBa, Teopusi CTpOSHUS OPraHUYECKUX BemecTB A.M.
byTtiepoBa, 3aKOH COXpAaHEHHsI MACChl BEIIECTB, 3aKOH COXPAHEHUS M IPEBPALICHUS
HHEPTUU MPU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUNA SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMs, JIeXKallue B OCHOBE IIOHMMAaHUsA NPUYUHHOCTH U
CHUCTEMHOCTH XUMHUYECKHUX SIBJIICHUM; IPEACTABICHUS O MEXaHU3MaX XUMUYECKUX PEaKIUM,
TEPMOJUHAMHUUYECKUX M KHHETHUYECKUX 3aKOHOMEPHOCTAX WX MPOTEKaHUs, O B3aMMHOM
BJIMSIHUM aTOMOB U TPYMI aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U ME30MEPHBIN 3(P(EKTHI,
opuentanThsl | u Il pona); pakronornueckue cBeeHusI O CBOMCTBAX, COCTABE, MOTYYECHUH U
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0€30MacHOM HCTIOIb30BAHNN BAKHEUIITUX OPTraHMYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM
NESTEIHbHOCTH YEJIOBEKa, OOIIMX HAyYHBIX MPHUHIMIIAX XWMHUYECKOro MPOMU3BOJCTBA (HA
puMepe MIPOU3BOJICTBA METAHOJIA, TIepepadOTKH HEPTH);

c(hOpMUPOBAHHOCTH YMEHUI: BBIABIIATH XapaKTEPHbIC MPU3HAKH IMOHSATHUH,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOIb30BATh COOTBETCTBYIOIINE MOHATHUS TIPU
OMHCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COSAMHEHHH; CPOPMUPOBAHHOCTD
YMEHUU:

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTABJIICHHUS MOJIEKYJSIPHBIX H
CTPYKTYpPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHHIX) (OPMYJT OpPraHu4ecKHxX
BELLECTB;

COCTaBJIATb YPaBHEHUS XUMUYECKUX PEAKUUNA U PACKPbIBATh MX CYIIHOCTB:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI IMOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOTO
OalaHca 3THX peaKIui, PEeaKInii MOHHOTO OOMEHa IMyTEM COCTaBIICHHS WX TOJHBIX H
COKpAIIEHHBIX HMOHHBIX YPABHECHUM;

W3rOTaBIIMBaTh MOJEIM MOJEKYJ OpPraHWYECKUX BEIIECTB ISl WUIFOCTPAUUU HX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHHS,

c(hOpMHUPOBAHHOCTh ~ YMEHMH: YCTAHABIMBATh MPUHAMICKHOCTh  H3YyUYECHHBIX
OpraHMYECKUX BEIIECTB M0 HUX COCTaBy U CTPOEHUIO K OMNpEAeNEHHOMY KJacCy/TpyImie
COCIIMHEHUH, Oasamb WM Ha3BaHHs IO cucremartnueckoir HomeHknarype (IUPAC) u
npueoOums TPUBUAIbHBIE HA3BaHUS JMJI1 OTAEIBHBIX MPEACTABUTENICH OpPraHUYECKUX
BEIIECTB (ITHJICH, alleTUJICH, TOMYOJ, MIULIEPHH, STHUICHTIUKONIb, (heHo, hopMaibaeri,
aleTanbAeTul, AaleTOH, MypaBbUHAs KUCJIOTA, YKCYCHas KHCIIOTa, CTe€apuHOBas,
OJIEMHOBAsI, MAJIbMHUTUHOBAS KHUCJIOTHI, TJHUIMH, aJaHWH, MallbTo3a, (PPyKTO3a, aHWIUH,
JTUBUHUJI, U30TPEH, XJIOPOIPEH, CTUPOII U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEICNSITh BUJ XUMHUUYECKOW CBSI3M B OPraHUYECKUX
COeMHEHUSX (KOBaJCHTHAS M MOHHAS CBSI3b, G- U M-CBA3b, BOJIOPOIAHAS CBS3b);

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSTH TOJIOKEHUSI TEOPUH CTPOCHUSI OPTaHUIECKUX
BeniecTB A.M. BytnepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILLIECTB OT UX COCTaBa
U CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKUE U
XUMHUYECKUE CBOMCTBA TUIIMYHBIX MPEACTABUTENICH PA3IMYHBIX KIJIACCOB OPraHUYECKUX
BEIIECTB: aJKaHOB, LWKIOAJIKAHOB, AJIKEHOB, aJIKaJIUCHOB, AJIKWHOB, apOMaTHYECKUX
YTJIEBOJAOPOJIOB, CHUPTOB, aJbJIETHAOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX H
CIOKHBIX A(UPOB, KHUPOB, HUTPOCOCIAWHEHUH U aMUHOB, aMHUHOKHUCIIOT, OECJIKOB,
yIJIEBOAOB (MOHO-, IU- U TOJMCAXapUI0B), WILTIOCTPUPOBATh FTEHETUUECKYIO CBSI3b MEXKIY
HUMU ypPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH C HMCHOJIb30BAHUEM
CTPYKTYPHBIX (GOpMYJT;

chOpMHUPOBAHHOCTh YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYECKHX COCAMHEHHH OT KpPaTHOCTU W
TUTIa KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTO BJIMSHHUS aTOMOB M TPYIIIT aTOMOB B
MOJIEKYJIaX;
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c(OpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKU YTIEBOAOPOJHOTO CHIPhS
(HedTh, IPUPOAHBIN Ta3, YIOJib), CIIOCOOBI €ro nepepaboTKU U MPAKTUIECKOE TPUMEHEHHE
MPOYKTOB MepepadoTKH;

c(hOpMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOM 3HAHUU O €CTECTBEHHO -HAYYHBIX METOJaX
MO3HaHUs - HAOJIOJECHUU, U3MEPEHUHU, MOJCIMPOBAHUH, JKCIEPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSThH ITH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHUSI TPUMEHSATH OCHOBHBIE OIEpallMd MBICIUTEIbHON
NesITeNIbHOCTU - aHAJIM3 U CUHTE3, CpaBHEHHUE, 0000IIeHNe, CUCTEMATHU3AalINIO, BhISIBJICHHE
NPUYUHHO-CIIEICTBEHHBIX CBS3€M - Ui HM3y4yeHUs CBOMCTB BEIIECTB U XUMHUYECKHX
pEeaKLunii;

c(OPMUPOBAHHOCTh YMEHHUW: BBISBISATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUUA C
HNOHATUSMU W TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB ajisi Oosee
OCO3HAaHHOTO TOHHMMAHMS CYIIHOCTH MAaTepUALHOTO E€IWHCTBA MHpPA, HUCIOJIb30BATh
CHUCTEMHBIC 3HAHMS IO OPraHWYECKOW XUMHUU MJisi OOBSCHEHUS M MPOTHO3WPOBAHUS
SBJICHU, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOIY;

c(hOpPMHUPOBAHHOCTh YMEHUH: MPOBOAUTH PACUEThl MO XUMUYECKUM (opMyiaM u
YpaBHEHHUSM XHMHMUYECKHX PEAKIUN C HCIOJb30BaHHMEM (U3MUECKUX BEIUYMH (Macca,
00BEM Tra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPUIYIOUIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Pacy€Thl MO HAXOXICHUI0O XUMHUYECKOW (hOpMyIibl BEIIeCTBA MO HM3BECTHHIM
MacCoOBbIM  JOJSIM XUMHUYECKHUX JJIEMEHTOB, MPOAYKTaM CrOpaHusi, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUI: MPOTHO3HPOBATh, AHAIMU3UPOBATH M OICHUBATH C
MO3UIMA JKOJOTUYECKONH OE30MacHOCTH TOCIEACTBUS OBITOBOM W IMPOU3BOJCTBEHHOMN
NEeSATENbHOCTH YEJIOBEKA, CBI3AHHOM C IEpepabOTKOM BEIIECTB, UCIIOIb30BAThH MOJTyYECHHbIE
3HAHUS AJIs1 TPUHATHS TPAMOTHBIX PEIIEHUH POOJIEM B CUTYaIUsX, CBI3aHHBIX C XUMUEH;

cOpPMHUPOBAHHOCTh yMEHHUH: CaMOCTOSATENbHO IJIAHUPOBATh U  TMPOBOJUTH
XUMUYECKUN JKCIEPUMEHT (TOJyYeHHE M U3YYCHHE CBOWCTB OpPraHMYECKUX BEIIECTB,
KaueCTBEHHBIE PEAKIUU YTJIEBOJOPOJOB PA3MUYHBIX KJIACCOB U KHCIOPOICOIEPIKAIINX
OPTaHUYECKUX BEIIECTB, PEIICHUE OSKCIEPUMEHTANBHBIX 3aJad [0 Paclo3HABAHUIO
OPTraHMYECKHX BEIIECTB) ¢ COOJIIOICHUEM MPABUII OS30ITaCHOTO OOpAICHHS ¢ BEIIECTBAMHU
U J1abopaTopHBIM 00OpyIOBaHUEM, (POPMYITHPOBATH 11€Ib HCCIECIOBAHUS, MPEACTABISATH B
paznuyHOi (opMe pe3ysbTaThl SKCHEPUMEHTa, AHAJIM3UPOBATH M OIEHUBATh HX
JIOCTOBEPHOCTD; C(HOPMHUPOBAHHOCTH YMEHUI:

COOJTIOIaTh TIPaBHUIIa HKOJIOTHMUYECKH 1EIeCO00Pa3HOT0 MOBEACHUS B OBITY U TPYIOBOM
JESATENBHOCTU B LIEJSIX COXPAHEHHUS CBOETO 3/I0POBbsI, OKPY’KAIOIIEH MPUPOIHON Cpebl U
JOCTHXKEHHUA €€ yCTOWYUBOIO Pa3BUTHUS;

OCO3HaBaTh  OMACHOCTh TOKCHYECKOTO JCHCTBUS HA  JKUBBIE  OPTaHU3MBI
ONPEJETEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAas cMbIca nokazareis 111K

aHAIM3UPOBATh  I1EJI€COOOPA3HOCTh, MPUMEHEHHsS OpPTaHMYeCKHX BEIICCTB B
MIPOMBIIINICHHOCTH M B OBITY C TOUKH 3PEHHSI COOTHOIIIEHUS PHUCK -TI0JIB34;

c(hOpMHUPOBAHHOCTh YMEHHUI: OCYIIECTBIATH LIETICHATIPABICHHBIN MMOMCK XUMUYECKOM
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uHGOpMaIlM B pPa3IMYHBIX HCTOYHHMKAX (Hay4dHas W ydeOHO -HaydHas JHMTepaTrypa,
cpenctBa MaccoBod mH(popmanuu, VHTEpHET W Npyrue), KPUTUYCCKH AHATUZUPOBATD
XUMHUYECKYI0 WHPOPMAIUIO, nepepabamviéams €€ U UCHOIb308aMb B COOTBETCTBUH C
MOCTaBJICHHOW y4eOHOM 3a1a4eii.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OOImas W HEOpPraHWYECKas XHMH»
OTPAKAFOT:

chOpMUPOBAHHOCTh  MPEACTABICHUH: O  MaTepuaJbHOM  CAWHCTBE  MHpa,
3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBJICHUH IMPHUPOJBI, O MECT€ W 3HAYCHUH XHMHUHU B
CHCTEME EeCTEeCTBEHHBIX HAyK M €€ poJM B OOECIeUYeHWH YCTOWYHMBOTO Pa3BUTHS, B
peleHnn MPOOJIEeM SKOJIOTHYECKOM, HDHEPTeTHYECKONW U THUIIEBOM OE30MacHOCTH, B
Pa3BUTHH MEIWIIMHBI, CO3JaHMM HOBBIX MAaTEpPHAIOB, HOBBIX HWCTOYHHKOB DJHEPTUH, B
obecreuyeHny palMoOHaIBHOTO MPUPOIOTIONL30BaHNS, B (DOPMUPOBAHUNA MHUPOBO33PECHUS U
o011eli KyJabTyphl YeJIOBEKa, a TAaKXKE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY
37I0POBBIO ¥ IPUPOHOM Cpelie;

BJIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroue
MOHATUSI - XUMUYECKUM 3JIEMEHT, aToOM, AJIpO aToMa, M30TOIIbI, AJIEKTPOHHAs 000JI0YKa
aToMa, S-, pP-, d-aToMHBIE OpOHWTAIM, OCHOBHOEC M BO30YXXIAEHHOE COCTOSIHHS aroMma,
THOpHIA3AITHS ATOMHBIX opOwuTae, HOH, MOJIEKYJIa, BaJICHTHOCTb,
3IEKTPOOTPHUIIATEIIBHOCTD, CTETICHb OKUCIICHUS, XUMHUYECKas CBSA3hb (KOBaJICHTHAsI, HOHHAS,
METaJTMIECKas, BOJOPOJHAS), KpUCTAUIMYECKAs PEIETKa, XHMHUYECKas peaKius,
pPacTBOp, DJICKTPOIMTHI, HEAICKTPOJUTHI, JJICKTPOIUTHYCCKAS IJUCCOIMAIINS, CTCIEHb
JUCCOITMAIINH, BOAOPOIHBIA TTOKa3aTe b, OKHCIUTEb, BOCCTAHOBUTEIb, TETUIOBOU 3 (eKT
XUMHUYECKOW PeaKIuu, CKOPOCTh XUMHUYICCKON PEaKIINHA, XMMUIECKOE PaBHOBECHE; TCOPUH
W 3aKOHBI (TEOpHUSl DIEKTPOJUTHUYECKOM AHMCCOLMaIuu, Mepuoaudeckuii 3axon [[.H.
MeHneneeBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U TPEBPAIICHHS
SHEPIUU TPU XUMHUYECKUX PEaKIUAX, 3aKOH TOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH
JENUCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYCCKUM SI3BIK XHAMUH,
MHUPOBO33PEHUYECKHE 3HAHUA, JeKallMe B OCHOBE TMOHMMAaHWA MPUYUHHOCTH U
CHUCTEMHOCTH XUMUYECKUX SIBJICHUI; COBPEMEHHBIEC MPEJICTABIICHHUS O CTPOCHUH BEIIECTBA
Ha aTOMHOM, MOHHO-MOJICKYJIIDHOM M HAJMOJICKYJSIPHOM YPOBHSX; MPEACTABICHUS O
MEXaHM3MaxX  XHMHYCCKHX  pPEAKIWi, TECPMOAMHAMHUYECKMX W  KHHCTHYCCKHUX
3aKOHOMEPHOCTSIX HUX MPOTEKAHUSA, 0 XUMHUICCKOM PaBHOBECHH, PACTBOPaX M JHUCIICPCHBIX
cuctemax; (paKTOJOTHUECKUE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJYyUYCHUU U OE30MacHOM
WCIIOJIb30BAaHUU BAXHEHIIMX HEOPTaHMYECKUX BEIIECTB B OBITY MW MPAKTHUECKOU
JESTENHHOCTH YEJIOBEKA, OOINUX HAYYHBIX MPUHIUIAX XUMUYECKOTO TPOU3BOJICTBA;

c(hOPMUPOBAHHOCTh YMEHHI: BBIABJISATh XapaKTEpHbIE TMPU3HAKK  TIOHSTHUMH,
YCMAaHasnueams WX B3aUMOCBS3b, UCHOb308aMb COOTBETCTBYIOIIME TIOHSATUS TPHU
OTIMCAaHWU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAIICHUII;

c(hOPMUPOBAHHOCTh YMEHHS  HCIOJB30BaTh XHWMHUYECKYI0 CHUMBOJUKY IS

25



coctaByieHus (OpMYyJI BELIECTB M YPAaBHEHUU XHMHMUYECKHX PEAKIHM, CUCTEMAaTHYECKYIO
Homenkiarypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTACIbHBIX BEIICCTB;

chOpPMHUPOBAHHOCTh YMEHUSI OIPEACNATh BAJICHTHOCTh M CTEMEHb OKHUCJICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX, BUJ XMMHUECKOW CBSI3U (KOBAJICHTHAs, NOHHAS,
MeTaJuIn4YecKasi, BOJOPOAHAS ), TUTl KPUCTAIITUYECKON PelIETKU KOHKPETHOTO BEIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OOBICHATH 3aBUCHMOCTh CBOMCTB BELIECTB OT BHJA
XUMHYECKOM CBS3M M THUMNA KPUCTAJUIMYECKOM peméTku, OOMEHHBI M JOHOPHO-
aKLETITOPHBI MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHUM: KiIaccU(UIMPOBATH: HEOPTAaHUYECKHE BEIECTBA M0 MX
COCTaBy, XUMHUYECKHE PEaKUUU [0 PA3NMYHBIM NpHU3HAKaM (YUCIy U COCTaBY
pearupyronmx BelecTB, TeIoBOMY AP heKTy peakiii, N3MEHEHHIO CTENEHeH OKUCIIEHUS
AJIEMEHTOB, 00OPATUMOCTHU, YUACTUIO KAaTAJIN3aTOpa U JAPYTHUE); CAMOCTOSTEIILHO 8b10Upamy
OCHOBaHUSI W KpUTEPUU [UISI KIACCH(PUKAIMM WU3yYaeMbIX BEIIECTB U XUMHUYECKHUX
peaxkuui;

c(OpPMUPOBAHHOCTh YMEHHS PACKpbIBaTh CMBICT mepuoauueckoro 3akona JI.U.
MenneneeBa W JEMOHCTPUPOBATh €ro CHUCTEMATHU3HPYIOUIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB H
MOHOB XMMHUYECKHUX 3JIEMEHTOB MEPBOr0-4e€TBEPTOTO NeprooB [lepuoandeckoit cucteMbl
JAWN. MenngeneeBa, HUCHONB3Yys NOHATHS «IHEPrETUUECKHUE YPOBHU», <«QHEPrETUUYECKHUE
HOJIyPOBHUY, «S-, P-, -aTOMHBIE OPOUTAIINY, KOCHOBHOE M BO30YXIEHHOE IHEPTETHUCCKHUEC
COCTOSIHUSI aTOMa»; OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XMMHUYECKHX
JJIEMEHTOB M MX COEAWMHEHMM IO nepuonam u rpynnam llepmommueckon cucremsr JI.U.
MenneneeBa, BaJCHTHBIE BO3MOXKHOCTH aTOMOB D3JIEMEHTOB Ha OCHOBE CTPOEHHUS HX
3JICKTPOHHBIX 000JI0YCK;

c(hOpMHPOBAHHOCTh YMEHHUMW: XapaKTepU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBa BEUIECTB PA3IMYHBIX KJIACCOB, HOOMEEPHCOamb CYIIECTBOBAHUE I'€HETUUYECKOU
CBA3U MEXJy HEOPTAaHWUYECKUMH BEIIECTBAMH C MOMOILBIO YPaBHEHUI COOTBETCTBYIOLIUX
XUMHUYECKUX PEaAKIIMA;

c(OpMUPOBAHHOCTH yMEHUs pacKpbIBaTh CYILLIHOCTb: OKHUCJIUTENIbHO-
BOCCTAHOBUTENIbHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca 3THUX
peakiuii; peakuuii MOHHOTO OoOMEeHa MyTEM COCTaBICHHSI WX MOJHBIX M COKpPAIIEHHBIX
WOHHBIX ypaBHEHU; peakluii TUAPOIN3a; peakiuii KOMILIEKCO00pa3oBaHus (Ha puMepe
TUAPOKCOKOMIUIEKCOB IIUHKA U AIIFOMUHUS);

c(OPMHUPOBAHHOCTb YMEHHSI OOBSCHATH 3aKOHOMEPHOCTHU MPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4éTOM HMX HHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHUs CKOPOCTU
XUMHUYECKON pPEaklMu B 3aBUCHUMOCTH OT pPa3IUYHbIX (DAKTOPOB, a TaKKe XapakTep
CMEUICHUS] XUMUYECKOT0 PAaBHOBECHS MO/ BIMSIHUEM BHEIIHUX BO3JeWcTBUM (mpuHuuI Jle
[larense);

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMHUYECKHE PEaKIUH, JICKAIIUe B
OCHOBE TIPOMBIIIICHHOTO TOJIYYEHUs CEPHOM KHUCJIOThI, aMMHaKa, OOIIHE Hay4dHbIC
MPUHIUIBI XUMHUYECKUX MPOU3BOJCTB; 11€7I€CO00Pa3HOCTh MPUMEHEHHUSI HEOPTaHUYECKUX
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BEIIIECTB B IPOMBINIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOILICHUS PUCK-TIONh3a;

c(hOpMHUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAaHUM O METOJaX HAyYHOTO MO3HAHUS
SIBJICHUI MIPUPOJIBI - HAOJIO/IEHNE, U3MEPEHUE, MOJICTUPOBAHNE, IKCIIEPUMEHT (peaibHbIN
¥ MBICJICHHBIN), UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, YMCHHS TPUMEHATH 3TH 3HAHUS
MpU  SKCIIEPUMCHTAIBHOM HCCIICIOBAHUHM BEIIECTB WM JUISI OOBSCHEHHS XHUMHYECKUX
SIBJICHUM, HMMEIOIIMX MECTO B MPHUPOJAE, NMPAKTHUECKOW [EATEIbHOCTH YENOBEKa U B
MOBCEIHECBHOM KU3HU;

c(hOpMUPOBAHHOCTh yMEHHUS BBISBISATH B3aWUMOCBSI3h XHMHYECKMX 3HAHUU C
MOHATUSIMHU W TIPEACTABICHUSIMHU IPYTUX E€CTECTBEHHO-HAYUYHBIX TPEIAMETOB i Oojee
OCO3HAHHOT'0 MOHUMAaHUsI MATEPUAIBHOTO €IMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHSI TPOBOAUTH PACUETHI: C HCIHOJB30BAHHEM TOHSITHMA
«MaccoBasi JI0Ji1 BEILECTBA B PACTBOPE» M «MOJISIpHAs KOHIIEHTpAIMs»; MAacChl BEIIECTBA
Wi 00b€éMa ra3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OHOTO W3
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB; TEIJIOBOro A (eKTa peakiuu; 3HaYCHHs BOJAOPOIHOTO
MOKa3aTessl paCTBOPOB KUCIOT U IIEJIOYEH ¢ M3BECTHOM CTENEHbIO JUCCOILMAIUU; MACChl
(0O0BéMa, KOIMYECTBa BEIIECTBA) MPOAYKTa PEAKIIUH, €CIU OJHO W3 MCXOJHBIX BEIIECTB
JTaHO B BHJIE€ PACTBOpPA C ONPEACIEHHOM MACCOBOW JI0JIEM PACTBOPEHHOTO BEIIECTBA WJIU
TaHO B H30OBITKE (MMEET MPHUMECH); JOJM BBIXOAA NPOAYKTa peakuuu; OOBEMHBIX
OTHOIIICHU Ta30B;

chOpPMHUPOBAHHOCTh ~YMEHHI: CaMOCTOSATEIbHO IUIAHUPOBATH U MPOBOAMTH
XUMUYECKUN DKCIEPUMEHT (TPOBEIECHUE pEeaKIMil HOHHOTO OOMEHa, MOATBEPKICHHUE
KaueCTBEHHOI'O0 COCTaBa HEOPraHMYECKHX BEILECTB, OINpPEJEICHUE Cpeabl PacTBOPOB
BEIIECTB C IIOMOIIBI0O HWHAWNKATOPOB, H3yYCHHE BJIMSHUS pa3IMYHbIX (HAKTOPOB Ha
CKOPOCTh XMMHYECKOW pEaKIMHM, pEeIICHUE OKCIEPUMEHTAIbHBIX 3a7ad 10 TeMaMm
«Metaiuey u «Hemeramibsl») ¢ coOtoieHHEM TpaBUJl OE€30MacHOr0 OOpalieHus ¢
BEILIECTBAMU U JIa0OpATOPHBIM 000pYJIOBaHUEM, (POPMYIUPOBAThH IEJIb HCCIEIOBAHUS,
npedcmasnames B PA3NAYHON (OpMeE pe3yJabTaThl JKCIEPUMEHTA, AHAIUUPOBAMb W
OIICHUBATh UX IOCTOBEPHOCTH;

chOpMHPOBAHHOCTh YMEHHI: COOJIOaTh TpaBWiIa TIOJB30BAHMS XHUMHYECKOU
MOCYJION 1 J1abopaTOpHBIM 000pPYAOBaHHEM, OOpAIICHHUS ¢ BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMU TI0 BBIMOJHEHUIO JA0OPATOPHBIX XWMUYECKHUX OTBITOB, IKOJIOTHUYECKH
11e71€CO00pa3HOro TMOBEACHUS B OBITY W TPYIOBOW ACSITEIHHOCTH B IENSAX COXPAHECHUS
CBOETO 3JI0POBbs, OKPYKAIOWIEW MPUPOJHOW CPEAbl W JOCTHKEHUS €€ YCTOMYMBOTO
pa3BUTHUSI, 0CO3HABAMbL OMACHOCTH TOKCHYECKOTO JEHCTBUS HA IKUBBIC OPTaHU3MBbI
ONpENETEHHBIX HEOPraHUYECKUX BEUIECTB, MOHMMAs cMbIci nokazarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIIATH IEJICHANIPABICHHBIA TOUCK XUMUYECKON
uHpOpMaMK B PaA3IMYHBIX MCTOYHUKAX (Hay4dHass W y4yeOHO -HayyHas JUTepaTypa,
cpeacTBa MaccoBo uH(popmaruu, WHTepHET W Jpyrue), KpUTUUECKH aHAJIU3HPOBATH
XUMHUUYECKYI0 HHpOpMaIuio, mnepepadarbiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUM C
MOCTABJICHHON y4eOHOM 3aqauei.
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TEMATHUYECKOE INTAHUPOBAHUE

10 KITACC
Ne HanmenoBanue pasnenoB u | Kommuecto | [IporpammHoe conepxanue OCHOBHBIE BUBI IEATEIIBHOCTH
TeM yueOHOTro mpeaMeTa oOy4armmxcs
/1 4acoB
Paznien 1. TeopeTnueckrne 0OCHOBBI OPraHUYECKOW XUMUU
11 [Ipeamer OpraHu4eCcKOu 9 IIpenmer u 3HaueHue PackpbIBaTh CMBICH H3y4aeMBbIX
XUMUHU. OpTraHUYECKON XUMUH, MOHATHH (BBLICIATHh UX XapaKTePHbIE
IpeICTaBIICHUE O MIPU3HAKK) U IPUMEHSThH ITH TTOHSATHUS
Teopus ctpoeHus MHOT000pa3uK OPraHWYECKUX | MPU OMHCAHUH COCTaBa U CTPOCHUS
OpTaHUYCCKUX COCTUHECHUI COCMHEHUN. DIIEKTPOHHOE BEIIIECTB, )1 O0BSICHEHUS OTIETbHBIX
A. M. bytieposa CTPOEHHUE aTOMA YIIIEPOJIA: (baxToB u aBneHuii. PackpriBaTh
OCHOBHOE U BO30YKJIEHHOE CMBICJI TIOJIOKEHUW TEOPUHU CTPOCHUS
cocrossHus. BajeHTtHble OpraHuYecKux BemecTB A. M.
BO3MOKHOCTH aToMa ByTtnepoBa u npuMeHsTh UX IS
yraepoja. XuMU4ecKas CBSI3b | O0BSICHEHUS 3aBUCUMOCTH CBOWCTB
B OpPTraHUYECKUX BEILIECTB OT COCTaBa U CTPOCHUS.
COCIMHECHUAX. THIIBI
THOPHUIU3AIMHA aTOMA Hcnonp30BaTh XUMHYECKYIO
yriepoja. Mexaamu3Mbl CHUMBOJIMKY JJIs1 COCTABJICHHUA
00pa3oBaHMs KOBAJICHTHON MOJIEKYJISIPHBIX U CTPYKTYPHBIX
cBs13u (0OMEHHBIH M TOHOPHO- | (Pa3BEPHYTHIX, COKPAILEHHBIX,
aKLeNnTOPHbIN). Turbl CKEJIETHBIX) (OPMYIT OPTaHUYECKHUX
NECPEKPBIBAHUA aTOMHBIX BCIICCTB.
opOuTaneii: a- u n-CBs3HU.
OpuHapHasi, JBOIHAS 1 Onpenensate BUABI XUMAYECKOU
TpoiHas cBsi3b. CriocoObl
pa3phiBa CBA3EH B MOJIEKYJIAX
OpPTaHUYECKUX BEIIECTB.
[ToasaTtue o cBOOOIHOM
paaukane, Hykjaeopuie u
anexTpoduie.
Teopus crpoenus
OpraHUYECKUX




/o

HaumenoBanue
pa3ziesoB U TeEM
y4e0HOTO TIpeIMETa

KomnuecTBo

qaCoB

[IporpamMmmuoe conepxanue

OCHOBHBIC BUJIBI JICATEIIBHOCTH
00yJaromuxcs

coequHenuii A.M. bytieposa u
€e COBPEMEHHOE Pa3BUTHE -
CTPYKTYpHas TeOpus
OPraHUYECKUX COCTUHCHUN.
3HaYeHUE TEOPHUH CTPOCHUS
OpPTraHUYECKUX COCTUHEHUH.
MousekynsipHble 1
CTPYKTYpHbIE (hOPMYJIBI.
CrtpykrypHbI€ (POPMYIIBI
Pa3IMYHBIX BUJIOB:
pa3BepHyTasi, COKpalieHHas,
CKEeJIeTHaSI.

N3omepust. Buasl nzomepuu:
CTPYKTYpHasl,
IIPOCTPAHCTBEHHASI.
DnexkTpoHHbIE (D PEKTHI B
MOJIEKYJIaX OPTaHUYECKHUX
coequHeHnid. UHIyKTUBHBIN 1
MEe30MEepHBI 3P PEKTHI.
[IpencraBnenue o
KJ1acCU(UKAIIUU OPTraHUYECKUX
BemecTB. [lonsaTue o
dbyHKuMOHaANBHOU Tpyme. '
omoutorus. ['omonornueckue
panbl. Homenkiarypa
OPTraHUYECKUX COCIUHEHUN
(cucTemaruueckas u
TPUBUAJIbHBIE Ha3BaHUS
OcobenHoctu u
KJaccuUKaIms OpraHudecKux
peakiuii. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B
OPraHUYECKON XMMUHU.
DKCIEPUMEHTAIbHBIE METO/IBI
W3YYEHUS BEIIECTB U UX
IIPEBPAIICHUN:

CBsI3M (OJMHApHBIE, KpaTHBIC) B
OPTaHHYECKUX COCTMHCHUSX.
XapakTepu3oBaTh pojib U 3HAUCHUE
OPTraHMYECKON XUMHUH B PEIICHUHU TTPOOIeM
9KOJIOTHYECKOM, MUIIIEBOIM 0€30ITaCHOCTH, B
Pa3BUTUM MEAMIIUHBI, CO3IAHUU HOBBIX
MaTepHaioB, B 00CCIICUCHNN
PaIlMOHAIBHOTO MTPUPOOTIOIH30BAHNUS;
MOATBEPKIATh €€ CBSI3b C IPYTUMHU
HayKaMH

Hcnonp30BaTh MOAEIN OPraHUYECKUX
BEILIECTB [l WLIIOCTPALIMKU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O
ctpoenusi. HabmonaTe 1 onuchIBaTh
JIEMOHCTPALMOHHBIE OIBITHI; IPOBOJAUTH U
OMHCHIBATH TAOOPATOPHBIE OIBITHI




Ne HammenoBanne | KommdaecTBo [IporpamMmmHOE comepkaHue OCHOBHEIE BUJIBI JE€ITCIHHOCTH
pa3ziesioB U TeEM oOyJarommxcs
/1 yqe6H()ro 4acoB
npeaMera
» JlemoHcTpanuu:
- O3HaKOMJICHHE C 00pa3lamMu
OPTaHMYECKHUX BEIIECTB U
MaTepuajaMHi Ha KX OCHOBE;
- OIBITHI IO MPEBPAICHUIO
OPTaHMYECKUX BEIIECTB MPH
HarpeBaHuM (IJIaBJICHHE,
00yTrIMBaHUE W TOPEHUE).
 JlaGopaTopHbBIE OTBITHI:
MOJEIUPOBAHUE MOJICKYJI
OPTaHMYECKUX BEIIECTB
Hroro no paznemny 9
Paxgea 2. YrieBoaopoabl
2,1 [IpenenbHbIE 5 Aunkansl. I omonornueckuii pan | Bianets n3ydaeMbIMU XUMUYECKUMU
YIJIEBOJOPOIbI - aJIKaHoB, 001Ias hopmyIa, MOHSITUSIMU.
aJIKaHBI, HOMEHKJIaTypa U U30MEPHsL.
LIUKJI0AJIKAHbI DIIEKTPOHHOE U BoisiBasTe xapakTepHbIe TPU3HAKH

POCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI aJIKAHOB, -
rHOpUIN3aINs AaTOMHBIX
opOwuTaei yrieposaa, a-CBs3b.
Kongopmepor. duzndeckue
CBOMCTBA aJIKaHOB.

XUMUYECKUE CBOMCTBA aJIKAHOB:

peaKIuy 3aMeIIeHus,
U30MEpH3allHH,
JETUPUPOBAHMS, TUKITU3AIUH,
UPOJIN3a, KPEKUHTa, TOPEHHUSL.
HaxosaeHue B mpupo/ie.
CniocoObl osTy4eHus u
IPUMEHEHHE aJIKaHOB.

MOHSATHUM, YCTAHABJIMBATh UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE MOHITHUS ITPU
OINMCAHUU COCTABA, CTPOEHUS U
MpEeBpaIEHUN OPraHUYECKUX
COCIMHCHUU.

Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJISl COCTABJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaAIEHHOM,
CKEJICTHOM) (hOPMYIT YTIIEBOIOPOJIOB.




No HaumenoBanue KonunuectBo [Iporpammuoe conepxanue OcCHOBHBIE BUJIbI JEATEILHOCTH
pa3ziesoB U TeEM oOy4aronmxcs
n/n y4eOHOrO IpeIMeTa 4acoB
2.2. HenpenenpHble 14 [uknoankansl. OOmias popmyina, | YcTaHaBIMBAaTh MPUHAJIEKHOCTh BEIIECTB K
YTIIEBOZOPOIBL: HOMEHKJIATYPa U U30MEPUSI. OnpeeIeHHOMY KJlaccy yriieBOZOPOIO0B O

aJIKCHBI, aJIKAJINCHEI,
AJIKUHBI

Oco0EHHOCTH CTPOCHHUS U
XUMUYECKUX CBOMCTB MaJIbIX
(UMKIIOTIpOIIaH, MUKIOOyTaH) U
OOBIYHBIX (IUKJIONICHTAH,
IIUKJIOT€KCaH) IIMKJIOATIKAHOB.
CriocoObl nomydeHus u
NPUMEHEHHUE IUKIOAIKaHOB

Aunkensl. ['omonmornuecknii psag
aJIKeHOB, 001as popmya,
HOMEHKJIaTypa. DJIEKTPOHHOE U
MPOCTPAaHCTBEHHOE CTPOCHUE
MOJIGKYJT aTTKEHOB, Sp°-
rUOpUIN3aIs AaTOMHBIX
opOuTanei yriaeposa, a- u 1-
cBsi3u. CTpyKTypHas u
reoMeTpuyeckas (yuc-mpauc-)
n3omepus. uznueckne CBOKMCTBA
AJKEHOB. XMMUYECKHE CBOWCTBA!
peaKIuu IPUCOEIUHEHMUS,
3aMeIleHUs B a-TI0JI0KEHHE MTPU
JIBOMHOM CBSI3H, ITOJIMMEPU3ALIAN
u okucnenus. Ilpeocmasnenue o
mexaHuzme peaKyuu
91eKMpOPUILHOCO
npucoedunernus. IIpaBuio
MapkoBHukoBa. KauecTBeHHbIE
peaKUHUn Ha JBOMHYIO CBA3b.

Crioco0b! moydeHus u
PUMEHEHHUE aJIKCHOB.

Ankanuensl. Knaccudukamms
aJIKaJIMEHOB (COIPSKEHHBIE,

COCTaBYy M CTPOEHHUIO, Ha3bIBATh UX 110
CHUCTEMATHYECKON HOMEHKIIATYPE;
MIPUBOJIUTH TPUBUAIbHBIC HA3BAHUS
OTJICJIbHBIX TIPEICTaBUTENCH
YTJIEBOJIOPOIOB.

OnpenensTe BUbl XUMUYECKOM CBA3U B
MOJIEKYJIaX YTJIEBOAOPOI0B (KOBaJIEHTHAS
HETIOJISIpHAs U TIOJISIpHAs, a- U M-CBS3b).
[ToaTBepkaaTh HA KOHKPETHBIX IPUMEPAX
XapakTep 3aBUCUMOCTHU PEAKIIMOHHON
CIIOCOOHOCTH YTJIEBOJIOPOAOB OT KPaTHOCTHU
U TUIA KOBAJICHTHOM CBSI3U (a- U M- CBS3H),
B3aMMHOI0 BJIMSIHUSI aTOMOB U TPYII aTOMOB
B MOJIEKYJIaX; a TAKXkKe OT OCOOCHHOCTEH
peanu3anuu pa3inyHbIX MEXaHU3MOB
MPOTEKAHUS PEAKIIUH.

XapakTepu3oBaTh COCTaB, CTPOCHHE,
MpUMEHEHHNE, PU3NYECKUE U XUMUYECKUE
CBOICTBA, BAXKHEHIIINE CTIOCOOBI TTOTyUEHUS
yTJIEBOJOPOIOB, MPUHAICKAIINX K
Pa3ITUYHBIM




Ne Haunmenosanne | Konnuectso [IporpammHoOe conepxaHue OcHOBHbIE BUIBI AESATEINBHOCTH
pa3ziesoB U TeM oOy4arommxcs
n/m y4e0HOro 4acoB
npeaMera
M30JIMPOBAHHBIE, KYMYIUpO8anHbvie). | KlaccaM.
Oco0eHHOCTH BJIEKTPOHHOTO CTPOCHHUS
¥ XUMUYECKUX CBOMCTB CONPSIKEHHBIX | BHUIBIATD TCHETHYECKYIO CBA3b MEXKIY
avueHoB, 1,2- w 1,4-npucoenuHeHue. | YTJICBOJIOPOAAMHU Pa3IMYHBIX KI1acCOB
[Tomumepuzanus COnpsiKEHHBIX TUECHOB. | A IOATBEPXKIAAThH e€ Hanu4ue
CrocoObl MONy4YeHHS] W TNPUMEHEHHE | YPABHECHUSAMHU COOTBETCTBYIOIIUX
aJKaJ1EeHOB. XUMHYECKUX PEAKIHN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX
Ankussbl. I omosioruueckuit psjg (dbopMyI1 BElIECTB.
aJIKWHOB, 001as hopmya,
HOMCHKJIATypa ¥ H30MEPHSL. XapakTepu3oBaTb UICTOYHUKU
DIEKTPOHHOE U MPOCTPAHCTBEHHOE YIJIEBOJIOPOIHOTO CHIPhS (HEDTH,
CTPOECHHUE MOJIEKYJT aJIKUHOB, SP- MIPUPOIHBIN Ta3, yroJib), CIOCOOBI UX
rubpUIM3aNus SJIEKTPOHHBIX OpOHTAaNe | IEPEPAOOTKU U PAKTHIECKOE
atoma yriepoja. Pusndeckue cBoMcTBa | IPUMEHEHHUE MOTYy4aEMBIX IIPH 3TOM
AJIKWHOB. IIPOAYKTOB.
XUMHUYECKUE CBOMCTBA: pEeaKIIUH Hcnonb3oBaTh 0011I€HAYYHBIE METOIBI
HPHUCOETUHEHNUS, TUMEPU3AIHH U MO3HAHUS MIPU CAMOCTOSITETbHOM
TpUMEpPHU3alUU, OKUCTIEeHUs. KUCIOTHBIE [JIaHUPOBAHUH, TIPOBCACHHUHN 1
CBOMCTBA AJIKHHOB, UMEIOIINX ONMCAaHUH XUMHYECKOTO IKCIIEPUMEHTA
KOHIICBYIO TPOMHYIO CBSI3b. (J1abopaTOpHBIE OTBITHI U
KauecTBeHHBIE peaKIU HA TPOUHYIO npakTuyeckue padotel). CienoBaTh
CBSI3b. npaBuiaM 0e30macHoi paboThI B
1ab0paToOpuu NMPH UCTIOTH30BAHUHU
CnocoObl OJTy4€HUs U TPUMEHEHUE XUMHUYECKOM MOCyIbl U1 000pyIOBaHMS,
AJKAHOB a TakXke TMpaBUiiaM 0OpaIeHus ¢
BELLIECTBAMHU B COOTBETCTBHUHU C
UHCTPYKLMSIMU
2,3 ApomaTtuyeckue 8 ApomaTruyeckue yriieBOJ0PO/Ibl.
YIJIEBOIOPOABI ['omonorudeckuit psii apeHoOB, 001Iast
(apensr) dbopMyIna, HOMEHKJIATYpa U U30MEPUS.

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbl OeH301a.




No HaunmenoBanue pazaenos | Konuuecto [IporpamMmmHOe coziepxaHue OCHOBHBIE BUJBI JEATEIHOCTH
U TeM yueOHOro mpeamMera oOyyaroumxcs

/1 4acoB
IIpasuno apomamuunocmu, BBINIOJIHEHUS Ta00OPATOPHBIX OMBITOB
npumepvl apoMamu4ecKux U IPAKTUYECKUX padoT 1Mo
coeduneHuil. Puznueckue MOJIYYEHHIO Y U3YYEHUIO
CBOMCTBA ApEHOB. XUMUYECKNE | OPTraHUYECKUX BEILECTB.
CBOMCTBa OEH30J1a U €ro [IpencraBiaTs pe3ynbTaThl
TOMOJIOTOB: PEAKIIUU AKCIIEpUMEHTa B opMe 3arucu
3aMeleHus B 0EH30JbHOM YPaBHEHHI COOTBETCTBYIOILIUX
KOJIBLIE U YIJIEBOJIOPOAHOM peaKkuui 1 aenarh BBIBOAbI HA HX
panukaie, peakuuu OCHOBE. [ [pOBOIUTH BEIUKMCIICHUS
MPUCOETUHEHHUS], OKUCIICHUE JUISL OTIPENICIICHHS] MOJIEKYJIIPHOM
TrOMOJIOTOB O€H30171a. (bopMyIIBl OPraHUYECKOTO BEIIECTBA

10 YPABHEHUIO XUMHUYECKOU

Peaxyuu snexmpodunvrozo pPEaKUuU U 10 MAaCCOBBIM JIOJISIM
samewjenus. IIpencrasnenne o0 | atomMoB 3JIEMEHTOB, BXOIAMINX B €T0
OPHUEHTHUPYIOIIEM JICHCTBUH cocras, 110 Macce (00beMy)
3aMeCTUTENIEH B OEH301bHOM IPOJIyKTOB CrOPaHHMS.
KOJIbLIE Ha IPUMEPE
ANKWIbHBIX PaIUKAJIOB, CaMoCTOSATENBHO MIIaHUPOBATH U
KapOOKCUIILHOM, OCYLIECTBIISATH CBOKO
TUAPOKCUIIbHBIN, aMUHO- U MO3HABATEIIBHYIO JIEATEIIBHOCTD;
HUTPOTPYII, ATOMOB IPUHUMAaTh aKTUBHOE y4acTUE B
rajoreHoOB. rpynmnoBoi yueOHOU AesTeIbHOCTH
Oco0eHHOCTH XUMHYECKUX
CBOMCTB CTHPOJIA.
[Tonumepusanus ctuposa.
CrniocoObl oTyyeHus U
MIPUMEHEHNE apOMaTUYECKUX
YIJIEBOJIOPOJIOB

24 [IpupoiHBIE HCTOYHUKH 4 [Ipuponnsiii ras. llomyTHeie

YTJIEBOIOPOIOB U UX
nepepadoTKa

HedTsHbie ra3el. Hedts 1 eé
npoucxoxaeHne. KameHHbIN
yroJib U MPOAYKTHI €T0
nepepadoTKHU.

Crioco6b1 nepepaboTKu HEPTH:
MEPETOHKA, KPEKUHT
(TepMUYECKH,
KaTaJIMTUIECKUM ), puOpMUHT,
nuponu3. [IpoaykTs
nepepadoTKu HeTH




No HanmenoBanne | KommuectBo [IporpamMmmuoe conepxanue OCHOBHBIE BUBI J€ATEIHOCTH
pa3nenoB U TEM oOydJaronmxcs
/1 yqeGHor() 4acoB
peIMeTa
UX MPUMEHEHUE B TPOMBIIICHHOCTH U B
OBITY.
I'eneTnyeckas CBA3b MEXAY
Pa3IMYHBIMU KJIACCAMU YIJIEBOJOPOIOB
2.5 l"anorenmnponsso |4 DIJIEKTPOHHOE CTPOCHUE
JTHBIC raJoreHOIPOU3BOIHBIX YTIIEBOAOPOIOB.
Peaknuu 3amenienust rajoreHa Ha
YTJI€BOI0POJIOB TUAPOKCUII, HUTPOTPYIIITY,

LIUAHOIPYIIIY, AMUHOTPYIIILY.

JleiicTBHE Ha TAJIOTEHIPOU3BOIHBIE
BOJIHOT'O ¥ CIIUPTOBOT'O pacTBOpa
menoun. Bzaumoenictue
JIMTAJIOTEHAIKAHOB C MarHUEM U
nuHkoM. IToHsATHE O
METAJJIOOPTAHUYECKUX COCTMHEHUSIX.

W cnonp30BaHue TaIOr€HIPOU3BOAHBIX B
OBbITY, TEXHUKE U B CUHTE3E.

OKCNEpUMEHTAJIbHBIE METO/Ibl U3yUEHHUS
BEILECTB U UX IIPEBPALCHUN:

* JleMoHCTpanuu:

- JIeMOHcCTpanus GU3HIESCKUX CBOMCTB
YIIICBOJIOPOJIOB (PAaCTBOPUMOCTb);

- KA4eCTBEHHBIC PEAKIIMU
YTJIEBOIOPOJIOB PA3IMYHBIX KJIACCOB
(oOecuBeurBaHWEe OPOMHOM MJIA MOTHOM
BOJIbI, pacTBOpaA IEPMaHraHaTa Kajus,
B3anMMOJICHCTBHUE alleTHIIEHA




/o

HaumenoBanue paznenos
U TEM y4eOHOro nmpeameTa

KonmnuectBo

qaCcoB

[IporpammHO€E conepkaHue

OCHOBHBIE BUJIBI ICATEIHBHOCTH
00yJarommuxcs

C aMMHAYHBIM PACTBOPOM OKCHIA
cepebpa);

- o0pasipl I1acTMacc, Kay4yKoB U
PE3UHBI;

- xomtekun «Hedtb» u «Yronby;
- BuaeodparMeHT «BynkaHuzanus
PE3UHBDY.

 JlaGopaTopHbIE OIBITHI:

- O3HAKOMJICHHE C 00pa3lamMu
MJIaCTMACC, Kay4YyKOB U PE3UHBL;

- MOJICJIUPOBAHUE MOJIEKYJI
YTJIEBOJIOPOJIOB U
raJIOT€HONPON3BOIHBIX;

- TOJy4YEeHHE METaHa U U3yUYEHHUE
€ro CBOMCTB;

- MOJYy4YCHHE alCTUJICHA U
W3y4YE€HUE €Tr0 CBOMCTB.

* IIpaktuyeckue pabOTHI:

Ne 1. [TosryueHue 3TuaeHa U U3yYECHHE

€r0 CBOWCTB.
e PacuérHbnle 3a7a4n:;

- OIPEAEIEHUE MOJIEKYIISIPHOU
(bopMyJIbl OPraHUYECKOr0 BEIIeCTBa

I10 MaCCOBBIM J0OJIsIM aTOMOB
OJICMCHTOB, BXOJAIIMX B €TI0 COCTAaB,

HaXO0XJICHUE MOJICKYISIPHOMN
(bopMyIIBl OPraHUIECKOTO
COeIMHEHHUsI 110 Macce (00beMy)
IPOJIYKTOB CTOPaHUs; PAaCUETHI 1O
YPaBHEHHIO XUMHYECKOU peaKIuu

HToro mo paszgeny

35




No HaumenoBanne | KommuectBo [IporpamMmmuoe conepxanue OCHOBHBIE BUBI IEATEIIBHOCTH
pa3zienoB U TeM oOy4armuxcs
/1 y4eOHOro 4acoB
IpeIMeTa

Paznen 3. Kucnopojiconepxaiiye OpraHi4ecKie COeJUMHECHUS

3.1 Cruptsl. PeHoun 11 [IpenenbHblE OTHOATOMHBIE CIUPTHI. | PackpbIBaTh CMbBICT U3y4ae€MbIX TOHATUN
Crtpoenue MoJeKy (Ha mpuMepe (BBIIEIATH UX XapaKTEPHbIC IPU3HAKU) U
METaHOJIa U ATAaHOJA). MPUMEHSTH 3TH MOHATHUSA IIPU ONKMCAHUN
["'oMmonoruueckuit psia, odas COCTaBa M CTPOECHUS BEUIECTB, JUIsS
dbopmyna, u3oMepus, HOMEHKIATypa U | 0ObICHEHHSI OTACIIbHBIX (PAKTOB U
KJTacCH(pUKAIUS CITUPTOB. sIBJICHUU. VICIIONIb30BaTh XMMHUYECKYIO
®du3nyeckre CBOMCTBA CIIUPTOB. CUMBOJIMKY JIJISl COCTABIICHHUS
Bonoponnas cBsizb. XuMuueckue MOJIEKYJISIPHBIX U CTPYKTYPHBIX
CBOICTBA: peakuy 3aMeIleHus, (pa3BEpHYTOI, COKpaIIEHHON) PopMYTT
JeruipaTanuu, OKUCICHHUS, KHUCIIOPOCOIEPKAIMX OPTaHUYECKUX
B3aMMOJICUCTBHE C OPTAaHUYECKUMHU U | BEILIECTB. Y CTAHABINBATH
HEOPraHWYECKUMHU KUCIIOTaMHU. IPUHAIEKHOCTD
KauecTBennas peakius Ha KHUCIIOPOA0COACPHKAIINX OPTaHUYECKUX
OJIHOATOMHBIE CITUPTHI. BEIIECTB K ONPEICICHHOMY KJIACCy 10
®U3MO0IOrMYECKOE IEHCTBUE ITAHOJA | COCTaBY U CTPOCHHUIO, Ha3bIBATh UX IO
Y METaHOJIa Ha OPraHU3M YeJIOBEKa. CHUCTEMAaTUYEeCKOI HOMEHKIIATypE;
CnocoObl OJTy4eHUs: U TPUMEHEHUE | IPUBOAUTH TPUBUAJIbHBIC HA3BAHUS
OJIHOATOMHBIX cIUpTOB. [IpocThie
3¢upbl, HOMEHKJIATypa U U30MEPHUS.
OcobeHHocTH GU3NUECKUX U
XUMHUYECKUX CBOMCTB.
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MHOroatoOMHbI€ CIIUPTHI: OTJACJIbHBIX ITPEACTABUTEIICH
STUJIEHIJIMKOJIb U TJIMLEPHUH. KHCJIOPOJICOJEPKAIINX COCTUHEHUN.
Du3nyeCcKrne U XUMUYECKUE XapakTepu3oBaTh COCTaB, CTPOCHUE,
CBOWCTBA: pEaKLIHU npUMEHEHUe, PU3NYECKue u
3aMEIIeHUs, B3aUMOJICHCTBHE C | XUMHYECKHE CBOMCTBA, BAXKHEHIIINE
OPraHUYECKUMHU U CHOCOObI MOTYYESHHS
HEOPTaHUYECKUMH KHUCIIOTaMU, | MPEACTABUTENICH Pa3IMYHBIX
Ka4eCTBEHHAs peaklus Ha KJIACCOB KUCIIOPOJACOACPIKALLUX
MHOI'OAaTOMHBIE CIIUPTHI. COEIMHEHNH; BBISBIATH
DU3HOJIOTMYECKOE JEUCTBHUE HA | TCHETUYECKYIO CBSI3b MEXKYy HUMU U
opranusMm yenoBeka. CriocoObl | MOATBEPKIATH €€ HATNYUE
NIOJIyYEHUS U IPUMEHEHUE YPAaBHEHUSIMU COOTBETCTBYIOIIMNX
MHOT'OaTOMHBIX CITUPTOB. XUMHYECKUX PEAKLIHN C

UCIIOJIb30BaHUEM CTPYKTYPHBIX
®enon. Ctpoenune MOJEKYIIbL, | hopmyin BemecTs. [loaTBepkaars Ha
B3aMMHOC BIIUSTHUC KOHKPETHBIX IIPUMEPAX XapaKTep
THAPOKCOTPYIIIIBI U 3aBHCUMOCTH PEAKIIMOHHOU
OEH30JILHOTO STIpa. CIIOCOOHOCTH KUCJIOPOJICOACPKAIINX
dusnueckue CBOMCTBA (PEHOMA. | OpraHMYecKuX BEIIECTB OT
Oco0eHHOCTH XUMUYECKUX (YHKIIHOHATIBHBIX TPYII B COCTABE
CBOMCTB (heHona. WX MOJICKYJI, B3BAUMHOI'O BIUSHUS
KauectBeHnnle PCaKIMKU Ha aTOMOB U I'pyIIl aTOMOB B
(beHOJI. ToxcuuHOCTE (I)GHOJIa. MOJICKYyIax; a TakXKe OT
CnocoOsbl osry4eHus 1 0COOCHHOCTH pPeaTH3aIluK
pYMeHeHHe (eHoa. pa3IMYHBIX MEXaHU3MOB
®enonpopmanbaeruaHas MPOTEKAHUS PEAKIIUH.
cMoa
OnuceIBaTh COCTAB, XUMUYECKOE
3.2. Kap6onunbHbie 21 KapOoHunbHbIe coeIMHEHUS:

COEIMHEHMSI: allbACTUbI U
keToHbl. KapOoHOBBIE
KUCIOTHI. CIIOXKHBIE
a¢upsl. Kups

aJIbJIETU/Ibl U KETOHBI.
DIIEKTPOHHOE CTPOEHUE
KapOOHWJILHOM TPYIIIIHI.

I" oMostoruueckue psiibl
aJbJIETUIOB M KETOHOB, 001IIast
dbopmyna, uzoMepus u
HOMeHKJIaTypa. dusndeckue
CBOMCTBA aJIbJICTUIOB U
KETOHOB.
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XHUMUYECKHE CBOMCTBA
aJbJICTUOB 1 KETOHOB
(peakuuu MPUCOETUHEHHS).
Ilpeocmasnenue o mexanuzme
peaxkyuii HyK1eo@huibHo2o
npucoedurenusi. OKUCICHUE
aJbJIETU0B, KAUECTBEHHbBIE
pEaKLNU aJabIETUIOB.
Crioco6bI oNTy4eHust U
MPUMEHEHUE aJIbJIETUAOB U
KETOHOB.

OOHOOCHOBHBIE MPEEIbHbIE
KapOOHOBBIE KUCIIOTHI.
Oc00EeHHOCTH CTpOEHUS
MOJIEKYJT KapOOHOBBIX KUCIIOT.
N3omepust 1 HOMEHKIIATypa.
du3znyeckue CBOMCTBA,
BOJIOPOJIHBIE CBSI3H.
XUMHUYECKUE CBOUCTBA:
KHCJIOTHBIE CBOWCTBA, PEaKLUs
TepUPUKALIUU, PEAKIIUU C
y4acTHEM YTJIEBOJOPOJAHOTO
paaukana.

[ToHsiTHE O TPOU3BOAHBIX
KapOOHOBBIX KUCIIOT: CJIOXKHBIC
3UPBL, aHeUOPUObL,
2an02eHan2uOpuobl, amuobl,
Humpuvl. OCOOCHHOCTH

CBOWCTB MypPaBbUHOM KHUCIJIOTHI.

MHuoroo6pa3ue kapOOHOBBIX
KUCIOT. OCOOEHHOCTH CBOMCTB
HENpEeeIbHBIX U
apOMaTUYECKUX KapOOHOBBIX
KHUCIIOT, TUKApOOHOBBIX
KUCJIOT, TUPOKCUKAPOOHOBBIX
KHUJIOT

CTPOCHHUE U IPUMEHEHHE )KUPOB U
YTJIEBOJIOB, XapaKTepU30BaTh UX
3HAYEHHUE JUISl )KU3HEAESITEIbHOCTH
OpraHU3MOB.

Oco3HaBaTh OMaCHOCTh
BO3/ICIICTBUS Ha )KUBbIE OPraHU3MBbI
OTIpeAeNIEHHBIX
KHCIIOPOJICOIEPIKAIIUX
OpPraHMYECKUX BEIIECTB U
MOSICHSITh HA TIPUMEPax CIOCOOBI
YMCHBIIICHUS U MPEAO0TBPAIICHUS
UX BPEIHOTO BO3ACHCTBUS HA
OopranmsMm uenoBeka. Mcnonap3oBarh
oOlIeHayYHbIE METOIbI TO3HAHUS
MIPU CaMOCTOSITEIIbBHOM
TUTAHUPOBAHUH, TIPOBEACHUU U
OMHUCAaHUU XUMUYECKOTO
sKcTiepuMeHTa (J1adopaTopHbIe
OTIBITHI U TIPAKTHYECKUE PAOOTHI).
CrnenoBath mpaBuiiaM 0€30MaCHOM
paboThI B J1abopaTopuu rnpu
WCNOJIb30BAaHUH XUMHUYECKON
MOCY/IbI U 000PYJIOBAaHUS, A TAKXKE
npaBujIaM oOpalleHus ¢
BEII[ECTBAMU B COOTBETCTBHUHU C
WUHCTPYKIUSMH BBIITOJHEHUS
Ja00PaTOPHBIX OIBITOB U
MPaKTUYECKUX pabOT 1O
MOJTYYEHUIO U U3YUYCHUIO
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[IpeacraBurenu BbhICIINX OpPTraHUYECKUX BEIIECTB.
KapOOHOBBIX KUCIIOT: [IpencraBnsTs pe3ynbTaThl
CTeapuHOBasl, MaJIbMUTUHOBAS, | SKCIIEpUMEHTa B (popme 3amnucu
OJICMHOBAs, JUHOJIEBAA, YpaBHEHHI COOTBETCTBYIOIIUX
JIUHOJIEH06Asl KUCIIOTHI. peaKiuii U enaTh BHIBOJbI HA UX
CriocoObI OTyYeHUs U OCHOBE.
MpUMEHEHNE KapOOHOBBIX
kucnotT. Cioxnslie 3¢upsl. I IIpoBOUTE BBIYUCICHUS ATIsL
OMOJIOTUYECKUH psif, 0011as OmnpeeeH s MOJICKYIIPHON
Gopmyna, uzomepus u (GopMyIbl OPraHUYECKOTO BEIIECTBA
HOMCHKIJIaTypa. 110 YPaBHCHHUIO XUMHUYCCKOH

pEeaKkiuy 1 10 MacCOBBIM JOJISIM

XKupsl: ctpoeHue, pU3nUecKue | aTOMOB JIEMEHTOB, BXOJIAIIUX B €T0
Y XUMHUYECKUE CBOMCTBA COCTaB, a TAK)KE HA OINPEACICHUE
YKUPOB: TUAPOIN3 B KUCIIOH U | TOJIM BBIX0J1a IPOYKTa PEAKLUHN OT
HIEJIOYHOM cpeax. TEOPETUYECKHU BO3MOKHOTO.
OcobeHHOCTH CBOMCTB HpOB, | CaMOCTOSATENBHO MJIAHUPOBATH U
coJiep KallluX OCTaTKU OCYIIECTBIISITH CBOKO
HETpeAeNIbHBIX KUPHBIX MO3HABATEIbHYIO JICSITEIbHOCTH;
KucaoT. XKupsl B mpupo/e.
Mpbuia Kak COJIM BBICIIMX
KapOOHOBBIX KHCJIOT, UX
Moroulee neucTeue. Ilonamue o
CUHMEMUYECKUX MOIOUSUX
cpeocmeax (CMC)

3.3 | YrueBogsl 9 OO6mast XxapakTepUCTHKA NPUHUMATh aKTUBHOE y4acTHe B

yrieBoioB. Kimaccudukanust
YIJIEBOJIOB (MOHO-, 1M~ U
MOJICaXapU/ibl).

MoHnocaxapuibl: TIH0K03a,
bpykTo3a, pubo3a, rajgakTosa,
ne3okcupubo3a. Guzndeckue
CBOWCTBA U HAXOXK/ICHUE B
npupoae. PoToCUHTES.
Onmuyeckas uzomepus.
Konvuamo-yennas
maymomepus Ha npumepe
MOJIeKYbl

TpYNIOBOM Y4eOHOU NesTENbHOCTH
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2I0K03bL, npoexyuu Xeyopca,
a- u fi- anomepwi 2noxo3oi.

XUMHUUYECKHE CBOMCTBA
[JIFOKO3BI: C y4aCTHEM
CHUPTOBBIX U aJIbJACTUAHON
rpyni, COUPTOBOE U
MOJIOYHOKHCJIOE OpOXKEeHHE
TJIFOKO3BI.

[IprMeHeHME TIIFOKO3BL, €€
3HA4YECHUE B
KUZHEAEATEIbHOCTH
opranu3Mma. Jlucaxapumapl:
caxaposa, MaJbT03a U JAKTO3a.
BoccranasnuBatonue u
HEBOCCTAHABJIMBAIOLINE
nucaxapuiasl. ['maponns
caxapo3sbl. Haxoxnenue B
IIPUPOJIE U IPUMEHEHUE.
[Tommcaxapuael: kpaxmain,
TJIMKOTEH U LEJUTI0NI03A.
CtpoeHue MaKpoMOJIEKYJT
KpaxMaljia, INIMKOTeHA U
LEJUT0JI03bl. DPu3nueckue
CBOMCTBA KpaxMalia u
LEJUTFOJI03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaina (ruapoJins,
KA4eCTBEHHAs pEaKUUs C
1oaoM). XMMHUYECKHUE CBOMCTBA
LEJUTI0JIO3bI (TUAPOIN3,
peakuus noixydeHue 3Qpupon
uesnoio3bl). [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX
(BHCKO3a, alleTaTHBIH IIEJIK).
DKCIEpPUMEHTAIIbHBIE METO/IBI
W3Y4YEHUS BELIECTB U UX
IIPEBPALLCHUN:
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* JleMoHCTpanuu:

- CBOWCTBA CIIUPTOB:
pacTBOPUMOCTH B BOJIE,
B3aMMO/JICHCTBHUE ITAHOJIA

C HaTpUEM, OKUCIICHHE ITUIIOBOTO
CIHMPTA JUXPOMATOM KaJTUs
(BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB);

- Ka4eCTBEHHBIC PEaKINH
aNbJIETUOB: C AMMUAUYHBIM
pacTBOpoM oKkcuzaa cepedpa u
ruapokcugom meau(11);

- XMMHYECKHE CBOWCTBA pacTBOpa
YKCYCHOM KUCJIOTBI.

» JlaGopaTopHbIE OTBITHI:

- peakius INIMIEepUHa C
TUAPOKCHIIOM

meu(Il);

- OKHCIIEHME STHIIOBOTO CIIMPTA B
aJabJIETU]l  PACKAIICHHOM  MEIHOU
MPOBOJIOKOM;

- B3aUMOJICHCTBHE PACTBOpPA
TIIOKO3BI ¢ Tuapokcuaom meau(Il);

- B3aWMOJICUCTBHUE Kpaxmaja ¢
HOJIOM.

 IIpaktuueckue paboTHI:

Ne 2. Pemenue skciepuMeEHTaIbHbIX
3aga4 1o TeMe «CoupThl U
(heHoIbIY;

Ne 3. Pemenue skciepuMeHTaIbHbIX
3ana4 no Teme «KapOoHoBbIE
KHCITOTHI. CIIOKHBIC 2DUPBD».

Pacuérnbie 3amauu:
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- ONpEeAENIEHNE MOJIEKYISIPHOU
(dbopMyITBI OPraHUUYECKOTO
BEILECTBA

110 MacCOBBIM JIOJISIM aTOMOB
DJIEMEHTOB, BXOJIAIIUX B €TI0
cocraB; 1o Macce (00beMy)
IIPOJYKTOB CTOPAHHUS; 10
KOJIMYECTBY BellecTBa (Macce,
00beMYy) TPOAYKTOB PEAKIIUH
W/WTA UCXOTHBIX BEIIECTB;

pCUICHHUC paC‘-IéTHBIX 3aJga4

Ha OIpeJIeJIEHUE JOJIM BbIXO1a
MPOJYKTA PEAKIIUU OT
TEOPETUYECKHA BO3MOKHOTO

Hroro no paszgeny
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Paznen 4. A3otcoaepxaiiye OpraHu4ecKiue COeTMHEHUs

4.1

AMUHBL.

AMMUHOKUCIIOTEL.
benkn

12

AMWHBI - OpraHNYECKUE
MPOU3BOIHBIC AMMHAKA.
Knaccuduxanus aMruHOB:
anudaTHIecKue
apoMaTUYECKHE; IEPBUYHBIE,
BTOPUYHBIE U TPETUUHBIE.
Crtpoenue Momeky, oommas
dbopmyna, uzomepus,
HOMEHKJIaTypa U GU3HUECKHe
CBOMCTBA. XMMHUYECKOE
CBOMCTBA aMM(paTHICCKUX
aMHMHOB: OCHOBHBI€ CBOMCTBA,
AJTKUJIMPOBAHKE, PEAKIIUU C
A30TUCTON KUCJIOTOM.

Coii anKuiaMMOHUS.

AHWIMH - TpPeACTaBUTEIb
aMUHOB apOMaTUYECKOTO
pana. CTpoeHME aHWIWHA.
B3anmHoe BiausiHuE rpymin

PackpsiBaTh CMBICIT H3y4aeMBbIX
HNOHSTUN (BBIIEIATH UX
XapaKTepHbIEC TPU3HAKH) U
MPUMEHSTH 3TH MOHATUS TIPU
OIMCAaHUU COCTaBa M CTPOCHUS
BEILIECTB, I OOBICHEHUS
OTJETHHBIX (DAKTOB U SBJICHUHN.
Hcnonp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJISl COCTABJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM)
dhopmyIT a30TCOIEPIKAIITUX
OpPraHMYECKUX BEILECTB.

OHpeI[CJISITB MMPUHAJICKHOCTD
A30TOCOACPKAIIUX BCIICCTB
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aTOMOB B MOJIEKYJIE
anmrHa. OcoOeHHOCTH
XMMHUYECKHUX CBOMCTB
aHmwinHa. KauecTBeHHEIE
pEaKIK HA AHWJIVH.

Cnioco6bl
MpUMEHEHNE
anmnpaTUIEeCKUX aMHUHOB U
aHWJIMHA U3 HUTPOOEH30Ia.

MoJydeHue U

AMWHOKHCIIOTHI.
Homenkinatypa u uzomepusi.
OTtaenbHbBIC IPEICTABUTENN
a-aMUHOKUCJIOT: TJIUIIMH,
aNlaHWH, )eHUIaNaHUH,
CepuH, 2ymamuHo8as
Kucaoma, IU3uH, YUCMeuH.
Onmuueckas uzomepus
AMUHOKUCTIOM:

D- u L-amunoxucromet.

duznyeckue CBOMCTBA
AMHUHOKHMCIIOT. XMMHYECKHE
CBOMCTBA aMHHOKHCIIOT KaK
aM(OTEPHBIX OPTAHUYECKHUX
COCIMHCHUU, PEAKIIUS
MOJUKOHICHCAIUH,
00pa3oBaHUE MENTUIHOM
CBsI3U. buosornueckoe
3HAYCHHE aMUHOKHUCJIOT.
CuHTE3 NENTHUI0B .

benku xak npupoaHbIe
nosumepsl. [lepBuunas,
BTOPUYHAS U TPETUIHAS
CTPYKTypa OEIKOB.
XUMHYECKHUE CBOMCTBA
OCJIKOB: TUAPOIIHU3,
JICHaTypalusi, KaYeCTBEHHbIC
peakiuu Ha OCIKH.

K OIPEJEICHHOMY KJIacCy IO COCTaBy
Y CTPOCHUIO, Ha3bIBATh UX IO
CHCTEMAaTHUYECKON HOMEHKIIATYPE;
MPUBOJANTH TPUBUATILHBIC Ha3BAHUS
OT/ICJIbHBIX MIPEACTaBUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
npuMeHeHue, GU3NIECcKue u
XUMHYECKHE CBOMCTBA, BAYKHEHUIIIHE
CIIOCOOBI MOTYYCHUS TUITUIHBIX
MPEJCTABUTENCH a30TCONEpKALTUX
COEJIMHEHUI.

OmnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA OEJIKOB;
MOSICHATh HA IPUMEpPax 3HAYCHHUE
OENIKOB JIJIsl OpraHu3Ma YeJIoBeKa.
[IpoBOUTH BEIYUCICHUS TS
ONIPEAEIIEHNS MOJIEKYJIISIPHOU
(hopMyIIBl OPTaHUYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXO/ISIIHUX B €r0 COCTAaB, a
TAKXe N0 YPaBHCHHSIM XUMUYECKUX
peaxuuii.

Hcnonb3oBaTh 00LIEHAYYHBIE METO/IBI
MO3HAHUS IPU CAMOCTOSATEIHHOM
IUTAHUPOBAHUH, TIPOBEICHUH U
OMHUCAaHUN XUMHUYECKOTO
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Tousmue 06 azomcoodeparcauyux
2emepoYUKIULecKUxX cOeOUHEeHUsX.
Tupumuourogswvle u nypuHogwle
ocnosanus. Hyxneunosvie kuciomol:
cocmas, cmpoeHue u 6uoo2uyecKoe
pOoib.

9KCHepI/IMeHTaIII>HI>Ie METOAbI

M3y4YEHUS BEUIECTB U UX MPEBPAICHUN:

» JlemoHCTpanum:

- pactBopeHuE OETKOB B BOJIE;
- JeHarypauus OEJIKOB IpU
HarpeBaHUW;

- ILIBETHBIE pEaKlUu OENKOB.

* [IpakTtuyeckue pabOTHI:

Ne 4. Pemenue skciepuMeEHTaIbHbIX
3aJa4 1o TeMe «A30TcoIeprKaline
OpraHUYECKUE COCTUHEHUSY;

Ne 5 PemeHnune skcniepuMeHTaIIbHBIX
3aga4 no reme «PacrioznaBanue
OpPraHMYECKUX COCTUHEHUI.

* Pacuérnrnie 3aJaydyu:

- OIPEACIICHUE MOJIEKYIISIPHOU
(hopMyIIBl OPTaHUYECKOTO BEIIECTBA

M0 MaCCOBBIM JIOJISIM aTOMOB
HJIEMEHTOB, BXOJIAIIUX B €r0 COCTaB;
1o macce (00beMy) MPOAYKTOB
CTOPaHHUS; MO0 KOJMUYECTBY BELIECTBA
(macce,

JKCIIepUMeHTa (JlabopaTopHbIe
OTIBITHI ¥ MPAKTUYECKHE PAOOTHI).
CaMOCTOSTENBHO IUIAHUPOBATh U

OCYILECTBIISITh CBOIO
NO3HABATEJIbHYIO JIEATEIbHOCTD;
NPUHUMATh aKTUBHOE y4acTHE B

TPYIIIOBON Y4eOHOU AEATEIHPHOCTH
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00beMy) MPOAYKTOB peakluu
W/WIIM UCXOTHBIX BEILIECTB;

- peUICHUE PACUYETHBIX 3a71a4 Ha
ONIPENEIEHUE 10JM BbIXO/1a
MPOJYKTa PEAKIIUUA OT
TEOPETUYECKU BO3MOKHOTO

Hroro no pazageny

12

Pasnen 5. BBICOKOMOJIEKYIISIPHBIE COETMHEHUS

5.1

BricokoMoIIeKysipHbIE

COEIMHEHUS

5

OCHOBHBIC MTOHATHS XUMUHU
BBICOKOMOJICKYJISIPHBIX
COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETICHb MTOJIMMEPH3AIIHH,
CpeIHssl MOJICKYJIIpHas Macca.
OCHOBHBIE METO/IbI CHHTE32
BBICOKOMOJICKYJISIPHBIX
COCTMHECHUH - TIOJIMMEPHU3ALINS U
TTOJIMKOHICHCAITHS.
IIpeocmasnenue o
cmepeope2yapHOCuU U
HAOMOJIEKYIAPHOU CIMPYKMype
NOIUMEPO8, 3A8UCUMOCTb
CBOUCMB NOIUMEPOB O UX
MOJLEKYIAPHO20 U
HAOMOJIEKYIAPHO20 CMPOEHUSL.
[TonmmepHbIE MaTepUaIIbI.
[TnacTmaccs! (MOMMATHIICH,
TIOJIUTIPOTINIICH,
MTOJIMBUHIIIXJIOPHUI,
MOJIUCTHUPOIT,
MOJIMMETHIIMETaKpuJIaT,
MOJIMKapOOHATHI,
MOoMATUIICHTEpEedTaIaT).
YTunuszanus u nepepadoTka
TUTACTHKA.

DnacTOMeEphI: HATYPAJIbHBIN,

BrangeTs nzyqaeMbIMu XUMUYECKUMU
MOHATUSAMH: PACKPBIBATh CMBICIT
M3Y4aeMbIX TTOHITHI U PUMEHSATh
9T TIOHSTHS MPU OTIMCAHUH COCTaBa U
CTPOEHUS BEICOKOMOJICKYIISIPHBIX
OpPTraHUYECKHUX BEIECTB, TS
00BsSCHEHUS OTACIBHBIX (PAKTOB M
SIBJICHUH.

Hcnonbs30BaTh XUMUYECKYIO
CUMBOJIMKY JIJISl COCTABJICHUS
CTPYKTYPHBIX (JOPMYJI BEILIECTB
(MOHOMEPOB U MOJMMEPOB) U
YPaBHEHHUU pEeaKUUN MOJIMMEpU3aLuU
Y TIOJINKOH/ICHCALIU Y.

OnuceiBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA M IPUMECHECHHE
Kay4yKoB, Hanbosee
pacnpocTpaHEHHBIX BUOB TIACTMACC
1 BOJIOKOH.

Ncnonb3oBaTh 00IIIEHAYyYHBIE




n/n y4eOHOro npeamera

HaumenoBanue
pa3aesnoB U TeM

KonmnuectBo

qaCcoB

[IporpammuoOe conepxaHue

OCHOBHBIE BUJIBI ICATEIBHOCTH
00yJarommxcs

CUHTETUYCCKUE KayTYKH
(6yTamneHOBBIN,
XJIOPOTIPEHOBBIH,
M30IPEHOBBIN) U CHIIMKOHBI.
Pe3una.

BonokHa: HaTtypanbHbIe
(uepcTs, menkK),
HCKYCCTBEHHBIE (BUCKO34,
aleTaTHOE BOJIOKHO),
CUHTETUYECKHUE BOJIOKHA
(KampoH U JaBCcaH).

Ilonumepwvr cneyuanvrozo
HasHayenus (meghion, Kesiap,
INEKMPONPOBOOsUUE
noaumepwl, buopaziacaemvle
noaumepul).
DKCHEpPUMEHTAIBHBIEC METOIbI
M3YYCHHS BEIICCTB U MX
MPEBPALLCHUN:

» JlemoHcTpanuu:

- 03HAKOMJICHHE C 00pa3iaMu
MPUPOJIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IIJIaCTMAcC,
Kay4yKOB.

* IIpaktuueckue pabOTHI:

Ne 8. Pemnrenue
AKCIIEPUMEHTAIIbHBIX 3a]1a4
no treMe «Pacro3naBanue
IUTIACTMACC M BOJIOKOHY

METO/IbI IO3HAHUS TIPU
CaMOCTOSITEIIEHOM
IUTAHUPOBAHUHU, TIPOBEACHUU U
OTHMCAaHUU XUMUYIECKOTO
JKcriepuMenTa (11abopaTtopHbIe
OTIBITHI U TIPAKTUYECKUE PAOOTHI)

Wroro no pazneny

OBIIEE KOJIMYECTBO HACOB

I10 [TIPOI'PAMME
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KJIACC

No HaunmenoBanue KommuectBo | IIporpammHoe conepxanue OCHOBHBIE BUJIBI JEATEIBHOCTH
pa3lesioB U TEM oOydJaronmxcs

n/n y4e6HOrO IpeIMeTa 4acoB

Paznien 1. TeopeTnueckre OCHOBBI XUMUU

1.1

CrpoeHnue aroma.
[Tepnoanueckuii
3aKOH U
[Tepnonnueckas
cucTeMa
XUMHUYECKUX
anemenToB JI.1.
Menaeneena

8

AtoM. CocTaB aTOMHBIX
siaep. XUMHYECKHUI
aneMeHT. M30ToIBbl.
Kopnycxynapno-eonnosoti
0yanu3m, 0BOUCMBEHHAs
npupooa 31eKmponua.
CrtpoeHnue >1eKTPOHHBIX
000J109EK aTOMOB,
K8AHMOBbLE YUCA.
DHepreTuvecKre ypoBHU U
MOAYPOBHHU. ATOMHBIE
opoutamu. Knaccuduxkarus
XMMHYECKHX JIEMEHTOB (S-,
p-, d-, f- amemenTHI).
Pacnpenenenne
AJIEKTPOHOB IO ATOMHBIM
OpOUTANISIM; NPUHYUN
MUHUMYMA dHEp2UlU,
npunyun Ilaynu, npasuno
XyHOa. DNEeKTPOHHBIE
KOH(Urypauuu aToMoB
anemeHToB | - IV nepuonos
B OCHOBHOM U
BO30Y>XKJIEHHOM COCTOSTHUH,
AJIEKTPOHHBIE
KOH(HUTypauu HoHOB.

Ilonusmue 06 snepeuu
UOHU3AYUU, IHEPUUL
CpPOOCMBA K 2IeKMPOHY.
DIIEKTPOOTPULIATEIIBHOCTb.
[leprnoanueckuii 3aKOH U
[Tepnonnueckas

PackpsiBaTh cMBICH N3y4aeMbIX MOHSITHN
(BBIIEIATH UX XapaKTEpHbIC TPU3HAKK) U
IPUMEHSATH 3T MOHATHSA [IPU ONMCAHNUN
COCTaBa U CTPOCHMUSI BEIIECTB, JUIS
00BACHEHUSI OTACIIBHBIX (PAKTOB U
ABJICHUH. PacKkpbIBaTh CMBICI
nepuoandeckoro 3akona /1. M.
MeHnneneeBa U JIEMOHCTPUPOBATH €TI0
CUCTEMAaTU3HUPYIOILYIO, OOBSICHUTEIbHYIO U
MPOTHOCTHYECKYIO (DyHKIIHH.
XapakTepu30BaTh JIEKTPOHHOE CTPOEHUE
aTOMOB (B OCHOBHOM M BO30YKIEHHOM
COCTOSIHMM) U MOHOB XMMHUYECKUX
3J€MEHTOB 1 - 4 IeproaoB U UX
BAJICHTHBIE BO3MOKHOCTH, UCIIOJIb3YsI
HIOHSATHS S-, P-, J-3JIEKTPOHHBIC OpOUTAIH,
SHEPreTUYECKUE YPOBHHU.

OOBACHATH 3aKOHOMEPHOCTH
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OcHOBHBIC BUJIBI ACATCIBHOCTH
o0ydJarommxcs

CUCTEMAa XUMHYECKUX
snemenToB /.M. MeHaeneena.
Caa3b [lepuonnueckoro
3akoHa u [lepuognueckon
CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB C COBPEMEHHOM
TEOPHUEN CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX
VMU MIPOCTHIX U CIOKHBIX
BEIECTB IO rPyIaM 1
nepuojaM. 3Ha4eHUE
nepuoauueckoro 3akona J[.M.
Menpeneena.
DKCNEpPUMEHTAIIBHBIE METO/IbI
M3Y4YEHHS BEUIECTB U UX
MIPEBPALICHAMN: *®
JleMoHcTpauuu:

- BUBI Ta0JINII
«ITepnonnueckas cucTeMa
XUMHUYECKHUX djieMeHToB JI.M.
MenpaeneeBa»

W3MCHCHHS CBOMCTB XMMHYCCKUX
3JIEMEHTOB M UX COCAUHECHUM MO
MEPUOIaM U TpyIIam
ITepnonnueckon cucremst 1. 1.
MenneneeBa

1.2

CrpoeHue BeliecTna.
MHuoroo0pa3zue

BCIICCTB

11

Xumuueckas cBsi3b. Bujbl
XUMHUYECKOM CBSI3U:
KOBaJICHTHAsI, MIOHHAS,
MeTauIndeckas. MexaHu3MBbl
00pa3oBaHus KOBAJIECHTHOM
CBsI3M: OOMEHHBIN U JIOHOPHO-
aKIENTOPHBIA. DHEPTUS U
nuHa cBsizu. [lonspHOCTS,
HaIpPaBJICHHOCTh U
HACBHIIIaeMOCTh KOBAJICHTHOM
cBsa3u. KparHsle cBs3H.
Bonoponnas cBA3b.
MexmoneKynsipHbIe
B3aHMO/ICHCTBHS.

PackpbIBaTh cMBbICIT U3y4aeMbIX
MOHATHUM (BBIIEISATH UX
XapaKTepHbIC IPU3HAKH) U
MPUMEHSITh 3TH TIOHATHUS MIPU
OTNMCAaHUU COCTaBa U CTPOCHUS
BEILECTB, IS OOBSICHEHUS
OTJIETBHBIX (DAKTOB W SBJICHUH.
Onpenensite BUAbI XUMAYECKON
CBSI3M (KOBAJICHTHOM, HOHHOM,
METAJTNYECKOM, BOJIOPOITHOM) B
COCAMHEHUSX, TUTI
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OCHOBHBIE BUJIBI ICATEITBHOCTH
00yJarommuxcs

BaneHTHOCTH 1 BaJICHTHBIE
BO3MOKHOCTH aTOMOB.
T'ubpuouzayus amommwvix
opbumaneti. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C X
reOMETPUUYECKUM CTPOCHUEM (Ha
IpUMEPE COSAMHEHHUH 2JIEMEHTOB
BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX
coequHeHux. Cocran
KOMIIJICKCHOT'O MOHA:
KOMIIJIEKCOOOpa3oBaTelb,
muranasl. KoopauHannonHoe
yucio. Homenkiarypa
KOMILJICKCHBIX COCIUHCHUM.
3HaueHNE KOMIUICKCHBIX
coenqnHenui. [loustue o
KOOPJIMHAIIMOHHOW XUMUHU.

BemecrBa MOJIEKYJIAPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS.

Tumbl KpUCTAIUIMYECKUX PEIIETOK
(CTpYKTYyp) U CBOICTBA BEIIECTB.

[TonsiTE O MUCTIEPCHBIX
cucremax. VIcTuHHBIE pacTBOPBI.
[IpencraBneHune 0 KOJUIOUIHBIX
pactBopax. CrmocoObI BRIpaKCHUS
KOHIIEHTPAI[MX PaCTBOPOB:
MaccoBasi J0JIs BEIIECTBA B
pacTBope, MoJIsIpHast
KOHIIeHTparus. HacelmenHsie u
HEHACBHILLEHHBIE PACTBOPBIL,
PacTBOPUMOCTb.
Kpucrammoruaparsl.

KPUCTAJUIMYECKON PEIIETKU
KOHKPETHOTO BEIIECTBA.

OOBACHATH MEXaHU3M 00pa30BaHMUS
KOBAJICHTHOM CBsI3U (OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN). OnpenensiTh
BaJICHTHOCTb U CTEIIEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B
COEJIMHEHHUSX PA3JIMYHOTO COCTAaBa
OOBACHATH 3aBUCUMOCTb CBOMCTB
BELIECTB OT BU/1a XMMHUYECKOH CBSI3U U
THUIA KPUCTAJUINYECKON PEIIETKH.
[IpoBOINUTH BBIYUCIIEHHUS C
WCITOJIB30BAHUEM TIOHSTHS «MACCOBas
JI0JIS BEILIECTBA B PACTBOPE»
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OCHOBHBIE BUJIBI ICATEITBHOCTH
00yJarommuxcs

Knaccuduxkanus u HomeHKIaTypa
HEOPraHUYECKUX BELIECTB.
DKCHepUMEHTAIbHBIE METO/IbI
M3y4YEHUS BELIECTB U UX
MIPEBPALCHUN:

» JlemoHcTpanuu:

- MOJCIH KPUCTAUTMIECKHUX
PEIIETOK.

e PacuérHple 3a/1a4n:

- C HCHOJb30BAaHUEM IIOHSTHH
«MacCoBas O0Jis1 pPacTBOPCHHOI'O
BCHICCTBA», «MOJIAIpHasA
KOHIICHTa A

1.3

XVMMUYECKHUE PEAKIINU

20

Kiaccudukarys XuMruaecKux
PEAKINI B HEOPraHUYECKOU U
OpraHUYECKON XUMUU. 3aKOH
COXpPaHEHMS MACChl BELIECTB;
3aKOH COXPaHEHUS U IIPEBPAICHUS
SHEPTUU MPU XUMHUYECKHUX
peakuusix. TernoBbie 3P GHeKTs
XUMHUYECKUX PEAKIUN.
TepMoxuMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHUYECKOMN pEaKLInH,
€€ 3aBUCUMOCTD OT Pa3IMYHBIX
(hakTopoB.

I' omoreHHsle u IreTCPOrcHHbIC
pEaKIuu. Karanu3 u

KaTaJIM3aTOPBHI.
OOparumble ¥ HeoOpaTUMbIE
pEaKLNH. XUMHAYECKOE
paBHOBECHE. Koncranra
XUMHYECKOTO paBHOBECHS.
DaKTopBl, BIIMSIFOIIIME Ha
MTOJIOKEHHE XUMHYECKOTO
PaBHOBECHSL: TeMIIepaTypa,

JaBJICHHC

PackpeiBaTh CMBICITT H3y4aeMBbIX
MOHSTHUN (BBIIEATH UX XapaKTepHbIE
MPU3HAKN) U IPUMEHSAThH YTH MOHITUS
MIPH ONMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, /U1 O0BSICHEHUS OTACTbHBIX
(aKTOB U ABJICHUU.
KnaccudunmpoBats xumMudeckue
peaxiuy 1Mo pa3InyHbIM MPU3HAKAM
(4uCITy ¥ COCTaBy pearupyrommx
BEII[ECTB, TETUIOBOMY YD PeKTy
peaxkiuu, U3MEHEHUIO CTeNeHe
OKHCJICHHS 3JIEMEHTOB, 0OpPaTUMOCTH,
YYaCTHUIO KaTaau3aropa u T.11.);
CaMOCTOSITENTLHO BEIOUPATh OCHOBAHUS
U KPUTEPUH TSI KiTacCu(UKaIuu
XUMHYECKUX
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Y KOHLUEHTPALMU BELIECTB,

YY4aCTBYIOIUX B PEAKIUU.
[Tpunuun Jle larense.

BJIGKTPOHI/ITI/I‘—IGCKB.}I JUCcouanus.

CunpHble U cradble AIEKTPOIUTHI.
Crenenp qucconuanuud. Mounoe
npoussederue 6o0vi. Cpena
BOJHBIX PACTBOPOB: KUCIOTHAs,
HEWUTpaJbHAas, IECIOYHAS.
Bonopoansiii nokazarens (pH)
pactBopa. I uaposms cosen.

Peakinn nonHoro ooMeHa.
OxuCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKITUH.
Crenenn okuciaeHus. OKUCINTEIb
¥ BoccTaHoBUTENb. [Iponieccsl
OKHCJICHUS M BOCCTAHOBJICHHS.
Baxxnennine oOKMCIUTEIN U
BOCCTAaHOBHUTEIIM. MeTo
AJICKTPOHHOTO OaaHca.
DJIEeKTPOIU3 pacTBOPOB U
pacIlJIaBOB BEIIECTB.
DKCIepUMEHTATBHBIE METOTbI
W3Y4YEHUS BEIIECTB U UX
IIPEBPALLECHUN:

 JlemoHCTpanuu:

- pazjoXeHue NePOoKCHUIa
BOJIOPO/Ia B IPUCYTCTBUH
KaTanu3aropa.

» JlabopaTopHBIC OTIBITHI:

- IPOBEIEHUE PEAKIUH HOHHOTO
oOMeHa;

peakuui.

OOBACHATH 3aKOHOMEPHOCTH
MPOTEKAHNS] XUMUUECKUX PEAKLIAN C
YYETOM MX SJHEPTETUYECKUX
XapaKTEPUCTHUK, XapaKTEP U3MEHEHUS
CKOPOCTU XUMHUYECKON PEAKLIMU B
3aBHCUMOCTH OT Pa3IUYHBIX
(akTOpOB, a TAKXKE XapaKTep
CMEIICHUS] XUMAYECKOTO PAaBHOBECUS
MO/ BJIMSIHUEM BHEIIHUX BO3/ICCTBUI
(npunnun Jle IlaTensbe).

PackppiBaTh CymHoCTb:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii MoCPEACTBOM COCTABIICHUS
3JICKTPOHHOTO OajaHca ATUX
peaKInii; peaKIuii HOHHOTO OOMeHa
IIyTEM COCTABJICHHS UX MOJHBIX U
COKPAILIEHHBIX HOHHBIX YPaBHEHUM;
peaKuui TUAPOJIN3a, PEAKIIN
KOMIUTIEKCO0Opa3oBaHus (Ha MpuMepe
TUAPOKCOKOMITJIEKCOB IIUHKA U
ATIOMUHUS).

[IpoBOIUTE 1 ONTUCHIBATH
XUMHAYECKUN SKCTICPUMEHT:
ONpeIeJICHUE CPEeJIbl BOAHBIX
PacTBOPOB BEILIECTB; MPOBEACHHUE




No HaumenoBanue Konnue [IporpammHoO€e conepkaHue OcCHOBHBIE BUBI IEATEIILHOCTH
pa3lienoB U TeM CTBO 00yJarommxcs
n/n y4eOHOTO IpeIMeTa
4acoB
- OlpeJesieHre Cpeibl paCTBOPOB | PEaKIMil MFOHHOTO OOMEHa; U3y4eHHe
BEIIIECTB C TIOMOIIIBIO BIIMSTHUS PA3IMYHBIX (aKTOPOB Ha
YHUBEPCAIBHOTO UHUKATOPA. CKOPOCTb peaKkiuii U TOJIOKEHHE
XUMHUYECKOTO PaBHOBECHS.
* IIpaktuueckue pabOTHI:
CrnenmoBath nMpaBuiIaM MOJIb30BAHUS
No 1. Bnusinue paznuyHbIxX XUMHYECKOM TIOCYI0i 1
(akTOpOB Ha CKOPOCTH XUMHYECKOH | 7a00pATOPHBIM 000D YIOBAHUEM.
peaKuuu, [IpencraBiATs pe3yapTaTsl
XUMHUYECKOTO IKCIIEpUMEHTa B hopMe
Ne 2. BausiHue pa3inuHbIX 3aIUCH YPaBHEHHil
(hakTOpOB Ha TOJIOKCHHE COOTBETCTBYIOIIUX PEAKIUI U JIeJIaTh
XUMHYECKOTO paBHOBeCHs; Ne 3. BBIBOJIbI HA UX OCHOBE. [IpoBOINUTH
XUMUYECKHE PEAKIMH B PACTBOPAX | BEIYMCIICHHUS: C HCIIOIb30BAHIEM
SJICKTPOJIMTOB. MOHATHSA «MaccoBasl 10/ BEIIECTBA B
) pacTBope», a TAKXKe M0 YpPaBHEHUSIM
* Pacuruple 3anaum: XUMHMYECKUX PEAKLIUI, B TOM YHUCIIE
. TEPMOXUMHUYIECKUE PACIETHI
- pacy€Thl Macchl BEIIECTBA WU
o0beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe
Wi 00beMy OJHOTO U3
YYaCTBYIOIIUX B PEAKIIUHU BEIIECCTB,;
- BBIUYMCJICHHME MACCOBOM JIOJIA U
MOJISIPHOM KOHIIEHTPAIIUK BEIIeCTBA
B PacTBOpE;
- BBIUHCIEHHE Macchl (oObeMa,
KOJIMYECTBA BEILECTBA) MPOAYKTa
peaKIuy, €ClId OJHO U3 BEIIECTB
JaHO B BUJE  pacTBopa C
ONPENETIEHHON  MAacCOBOM  J0JIEN
PacTBOPEHHOTO BEIIECTBA
Hroro o pazneny 39 -




Ne HanmeHnoBaHUue
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OCHOBHBIE BUJIBI AEATEIHHOCTH
oOydJaromxcs

Paznen 2. Heopranuueckast Xumust

2.1 Hemeramsr

28

[TonoxxeHne HeMETAILIOB B
[Iepnoanueckon cucreme
XUMHYECKHUX daemenToB .M.
MenneneeBa 1 0COOEHHOCTH
CTPOCHHUS UX aTOMOB. PU3HYECKHE
CBOICTBa HEMETAJIIIOB.
AmnoTponus HeMeTauioB (Ha
pUMepe KUCIIOPO/Ia, CEPHI,
docdopa u yrinepona). Bogopos.
[Tonyuyenue, puznueckue u
XUMHUYECKHE CBOMCTBA (PEaKINH C
MeTaJUIaMH U HEMEeTaJUIaMH,
BOCCTaHOBJICHHE OKCHJIOB U
coJe).

I uppunel. TomBHbBIE 3JIEMEHTHI.

I ajioredsl. Haxoxnenne B

IpUPOAE, CHOCOOBI  TOTyYEHUS
duznyeckue u XUMHYECKUE
CBOMCTBA.

I anorenoBogopoibl. Baxknenmme
KHCJIOPOJICOIEpIKAIIINE
COCIUHEHUS TaJOTSHOB.
JlaGopaTopHbIE€ U TPOMBIIIICHHBIE
CIIOCOOBI MOTYYSHUS TaJIOTCHOB.
[IpumeHeHune rajJoreHoB U UX
COCJIMHCHUH.

Kucnopon, o3on. JlaGopatopHsbie u
MIPOMBIIIIEHHBIE CTIOCOOBI
HOJIYYEHHSI KUCIIOPO/Ia.
®u3znyecKre U XuMUYECKHE
CBOMCTBA KHCIIOPOAA U 030HA; UX
npumeHeHue. OKCuapl 1
NEPOKCUJIBI.

PackpeiBaTh CMBICT H3ydaeMbIX
MTOHATHH (BBIICTIATH UX XapaKTEPHBIC
MPU3HAKK) U IPUMEHSThH ATH TTOHATHUS
MIPY OTIMCAHUM COCTaBa M CTPOCHUS
BEIIIECTB, JUIT OOBSICHCHHS OTICITLHBIX
¢dakToB u sBieHUH. OOBACHATH
0011e 3aKOHOMEPHOCTH B U3MEHECHUH
CBOMCTB HEMETAJJIOB U UX
COEMHEHUN C YUETOM CTPOEHHUS UX
aTOMOB U TIOJIOXKEHHUS B
[Tepunonnueckoi cucreme
XUMUYeCKUX 31eMeHToB /1. 1.
Memnpeneena.

XapakTepu3oBaTh (OMUCHIBATH)
oOl1IMe XUMHUYECKHE CBOMCTBA
HEMETAJJIOB, UX BAXKHEUIIINX
COEIMHEHUM, TOATBEPKIAs 3TO
ONMCAaHKE MPUMEpPaMU ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKHUX
pEaKLHiA.

CocraBisTe ypaBHEHUS
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii U peakiuii FOHHOTO OOMeHa
Y PaCKpbIBATh UX CYILHOCTb C
MOMOIIIBIO 3JIEKTPOHHOTO OajlaHca U
VOHHBIX YPABHECHUM.




/o

HaumenoBanue paznenos
U TEM y4eOHOro npeameTa

KonmnuectBo

qaCcoB

[IporpamMmmHO€E coaepkaHue

OCHOBHBIE BUJIBI ICATEIBHOCTH
oOyJarommuxcs

Cepa. HaxoxxaeHue B mpupoe,
CIOCOOBI MOTYYEHUS,
bu3nIeCKue ¥ XUMUUCCKHE
cBorictBa. CepoBoAopo,
cynbbuabl. Oxcuabl cepri(1Y)
u (VI). Cepuucras u cepHas
KUCJIOTHI U UX COJIH.
Oco0OEeHHOCTH CBOMCTB CEpHOM
kucaoThl. [IpuMeHeHne cepol 1
€€ coequHeHun. A30T.
Haxoxnenue B npupoje,
CIOCOOBI MOTYYEHUS,
duznyeckue U XuMHUUECKHe
CBOMCTBA. AMMUAK, HUTPHUJIBI.
Oxcunsl azota. A3otucrtas u
a30THAas KMCIIOTHI U UX COJIH.
Oco0EeHHOCTH CBOMCTB a30THOM
kuciotel. [Ipumenenue azora u
€ro COeIMHEHUN. A30THBIE
ynoopenust. Docdop.
Haxoxnenue B npupoje,
CIOCOOBI MOTYyYEHUS,
bu3nIECKUEe U XUMUUCCKHE
cBoiictBa. Pochuasl u
dbochun. Oxcunpl hocdopa,
oprodochopHas KuciaoTa 1 ee
conu. Memaghocghopnas u
nupoghocghopuas kuciomei,
gocpopucmas u
gocgoprnosamucmasn
Kucnomsl. [Ipumenenne
docdopa 1 ero coeTMHESHUH.
dochopHbIe YI0OpEHUS.
Yrnepoa. Haxoxnenue B
PUPOJIE, CTIOCOOBI MOTyYEHHUS,
bu3nIecKue U XUMUIECKHE
cBoiicTBa. OKCUABI

XapakTepu30oBaTh BIUSHUE HEMETAILIOB
U UX COCJUHECHUN Ha JKUBbIC
OpPraHU3MBbI; OIIUCHIBATh IPUMEHEHUE B
pa3IMYHBIX 001aCTAX MPAKTUYECKON
JeATEIIbHOCTH YEJI0BEKA.

[ToareBepkaaTh CyleCTBOBAHUE
TEHETUYECKOU CBSA3U MEXIY
HEOPraHUYECKUMU BEILIECTBAMU C
MIOMOILBIKO YPABHEHUM
COOTBETCTBYIOIINX XUMUYECKUX
pEeaKLHil.

[IpoBoauTh peakuuu, MOATBEPKIAFOIINE
Ka4ueCTBEHHBIN COCTAaB BEIIICCTB;

pacrno3HaBaTh ONBITHBIM MTYTEM aHUOHBI,
MIPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX.

HaOmnromaTe 1 onuceIBaTh
JIEMOHCTPAIIMOHHBIN YKCTIEPUMEHT;
CaMOCTOATENLHO IAHUPOBATh,
MIPOBOJMTH U ONUCHIBATH XUMHUYECKUN
AKCIIEpPUMEHT (J1a0OpaTOPHBIE OTBITHI U
pakTUYecKue paboThl); MPEACTABISAT
pE3yIbTaThl XUMHYECKOTO
AKCIIEpUMEHTA




n/m

HanmenoBanue
pPAa3/IeJIOB U TEM
y4eOHOro npeameTa

KonnuectBo

qaCcoB

[IporpamMmmuoe conepxanue

OcCHOBHBIC BHJIBI ACATCIIBHOCTH
o0ydJarommxcs

yraepoaa(Il) u (IV), yronmpHas
KUCJO0Ta U ee conu. [I[pumenenune
yIJIepoaa v €ro COEAMHEHUN.

Kpemuuii. HaxoxaeHnue B npupoe,
CrocOOBI TONy4YeHus1, (pu3ndeckue
U XUMHUYecKkue cBoicTBa. Okcun
KpeMHus("), KpeMHHUEBasi KUCIOTA,
cunukatel. [IpuMeHeHne kpeMHus
u ero coeaunenuit. Crekio, ero
MOJIyY€HHE, BUJIBI CTEKOJL.

DKCIEPUMEHTAIbHBIE METOIbI
U3y4YEHUS BELIECTB U UX
IIPEBPAILLCHUN

* JlemoHCTpauuu:

- 00pa3libl HEMETAJIJIOB,;

- TOopeHwme cepkl, hocdopa,
KeJe3a, MarHus B KHCIIOPOJIE.
* JIaGopaTopHBIE OTIBITHI:

- Ka4CCTBCHHBIC PCAaKIINH

Ha HCOPIraHMYCCKHUC NOHBI 1
KaTHOH BOOOpOJa,

- TOJYy4Y€HHE U COOMpaHUe Ta30B.
* [IpakTuueckue pabOThI:

Ne 4. Pernenue
HKCTIEPUMEHTAJILHBIX 3a/1a4 110
TeMe «l" aJloreHm»;

No 5. Pemienue
AKCIIEPUMEHTAIILHBIX 3a/1a4 TI0
teme «Cepa u ee COeTMHEHUSD.

B (hopme 3amnucu ypaBHEHUIA
COOTBETCTBYIOIINX PEAKIUi 1
JIeNIaTh BBIBOJIBI HA X OCHOBE.

CrnemoBarh MpaBUIIaM IOJTb30BAHUS
XUMHUYECKOU NIOCYJION U
71a00paTOPHBIM 000PYAOBAHUEM.
[TpoBOAWTH BEIYUCIICHHS TI0
YpaBHEHUSIM XUMUYECKUX PEAKIUI.

CaMOCTOATENBHO IIIAHUPOBATh U
OCYILECTBIIATH CBOKO
IIO3HABATEIIbHYIO IEATEIBHOCTD;
[IPUHUMATh AKTUBHOE Y4aCTHUE B
IpyNIoBoil yueOHOM nesTeIbHOCTH




Ne HaumenoBanue paznenos u | KonuuectBo | IIporpammuoe conepxkanue OcHOBHBIE BUIBI ACSTEIBHOCTH

TEeM y4eOHOTO TIpeaMeTa oOydJarommxcs
/11 4acoB

Ne 6. Pewenne
HKCHEPUMEHTANBHBIX 3a7ad IO
TeMe «A30T u ¢ochop U HuX
COEIIUHEHUS.

* PacuéTHble 3a1a4Uu:

- BBIYHCJICHHC MacCChbl
BCIICCTBA NI 00BeMa ra3os IO
HN3BCCTHOMY KOJIMYCCTBY

BEIIECTBAa, Macce WU 00beMy
OJIHOTO W3 YYacTBYIOIIHUX B
pEeaKIuy BEIIeCTB;

- BBIYUCJICHUE MaCChI
(oOBema, KoJIMYeCTBa
BEIECTBA) IPOIYKTOB
peaKkiuu, eCIu OJHO U3
BEIIIECTB UMEET IPUMECH;

- BBIYUCJICHUE MaCChI
(oObema, KoJIMYeCTBa
BEIECTBA) MIPOYKTa pEeaKInHu,
€CJIM OJTHO W3 BEIIECTB JIaHO B
BHUJIE PacTBOpa C
OIPEJIECTIEHHON MacCOBOM
JIOJIEN paCTBOPEHHOTO
BEIIECTBA,

- BBIYUCJICHUE BBIXOJIA
IPOYKTa PEAKITUH OT
TEOPETUYECKH BO3ZMOXKHOTO

2.2 Meraisl 23 [TonoxeHue MeTasuioB B PackpbIBaTh CMBICT N3y4ae€MbIX HOHATUN
[lepuoanueckoii cucreme (BBLOENIATH UX XapaKTepHbIE PU3HAKH)
XUMHUYECKUX JIEMEHTOB. Y IPUMEHSTH 3TH MOHATHUS TIPU
Oco0eHHOCTH CTPOEHUs OMKMCAHUH COCTaBa U CTPOCHUS
AIIEKTPOHHBIX 000JI0UEK HEOPraHUYECKUX BEIECTB, JISI
aTOMOB METaJUIOB. OOBSICHEHHSI OTACTBHBIX (PAKTOB

Pacnpocmpanenue xumuueckux
NEeMEHMOB-MeManios 8
3eMHOU Kope.




No HaumenoBanue KonunuecTtBo [Iporpammuoe conepxaHue OcHOBHBIE BUJIbI J€ATEILHOCTU

pas3aenoB U TEM 00ydJaromuxcs
/I y4eOHOTO IpeMETa 4acoB
Oo6mue pusnvyeckrue CBOMCTBA U SIBJICHUM.
meTaiuioB. [IpuMeneHne MeTamion
B OBITY, IPUPOJIC M TEXHUKE. OOBsACHATH 00IIME 3aKOHOMEPHOCTHU B
CIu1aBbI METAIIIOB. WU3MEHEHHUU CBOWCTB JIEMEHTOB -
DNEKTPOXUMHUYECKUH P METAJIJIOB U UX COCIUHEHUH C y4ETOM
HampsHKeHU MetaioB. O0rue CTPOCHUS UX aTOMOB U IIOJIOKEHUS B
CIIOCOOBI TIOJTYUCHHUSI METAILIOB: ITepuoanyeckoii cucrteme
TUAPOMETAILLYPIUS, XUMHYECKUX d1eMeHTOoB JI. H.
IIUPOMETAJLTYPIHS, Menneneesa.
anexkTpomeramuryprus. [lonstue o
KOPPO3HHU METAIIIOB. XapakTepu3oBarh (OIMHUCHIBATH)
o0I1re XuMHYECKUe CBONCTBA

CrniocoOBbl 3aLIUTEI OT KOPPO3HH. METAJIIOB, MX BKHCUIIINX

COEIMHEHUM, TOATBEPKIAst 3TO
OO01ast XxapakTepUCTHKA METAJVIOB | ONMCAHKUE PUMEpPaMU ypaBHEHUIN

|A-rpynmst [lepuonngeckoit COOTBETCTBYIOIINX XUMUYECKUX
CUCTEMbI XUMUYECKHUX PJIEMEHTOB. | pEaKLHii; IPUMEHEHUE METAIJIOB B
Hatpwuii u kanuii: mosydeHue, pa3IUYHBIX 00JACTSIX MPAKTUYECKOU
bu3HUecKre 1 XUMUYECKUE NEATEIbHOCTH YEJIOBEKa, a TAKKE
CBOICTBA, IPUMEHEHHE MTPOCTHIX WCIIOJIB30BAHUE UX JUISl CO3/IaHNUs
BEILECTB U X coeAuHeHuil. OOuas | COBpeMEHHBIX MaTEPHUATIOB U
xapakTepucTuka Metayos |1A- TexHOJOTUN. ONMUCHIBATH CIIOCOOBI

rpymibl [leproguueckoi CUCTEMbl | 3aIIUTHI METAJIIOB OT KOPPO3HUH.
XUMHUYECKUX DJIIEMEHTOB. Marauii u

KaIbLUIA: IOIyueHue, pU3nuecKue PackpbIiBaTh CyniHOCTb
M XUMHYECKHE CBOICTBA, OKHCIIUTENBHO-BOCCTAHOBUTEHHBIX
TIIPUMEHEHHUE MPOCTHIX BEIIECTB U peaKuii IIOCPEACTBOM COCTABICHHUS

UX coepuHeHnit. JKecTKocTh BoJpl | DIEKTPOHHOTO OalaHca STUX PEeaKLui
U CIIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHHI: TIOJTyYEHHE,
(hHU3UIECKUEC U XUMUICCKHE
CBOWCTBA, IPUMEHEHHUE MMPOCTOTO
BCILIECTBA U €r0 COCAUHCHUM.
AMdoTepHbIe CBOMCTBA OKCHUIA U
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OcHOBHBIC BUJIBI ACATCIBHOCTH
o0ydJarommxcs

TUJIPOKCHIA AJTFOMHUHUS,
TUAPOKCOKOMILIEKCHI aJTFOMUHUSL.

OO01mast xapakTepuCcThKa
METaJUIOB MOOOYHBIX MOATPYIII
(b-rpynm) [Tepunoanueckoii

CHUCTCMbI XUMHNYCCKHUX JJICMCHTOB.

DU3NIECKUE U XUMUYECKHUE
CBOWCTBA XpOMa U €T0
coeguHeHu. OKCUIBI U
ruapokcusl xpoma(11), (II) u
(VI). XpoMatsl U AUXpOMAThI, UX
OKHCJIUTEIbHBIE CBOMCTBA.
[Tomy4yeHnne n npuMeHeHne
Xpoma.

DuU3NYECKUe U XUMUYECKUE
CBOMCTBA MapraHIiia u €ro
coenuHenuii. OCHOBHEIE
coenunenus mapranna (II), (IV),
(VD u (VII). Ilepmanranar xajims,
€ro OKHCJIMTENIbHBIE CBOMCTBRA.

OU3NYECKUE U XUMUYECKUE
CBOWICTBA JKE€JI€3a U €TO
coequHeHUN. OKCHIBI,
rupokcubl U conu xenesa(ll) u
(III). [Tomy4yenue u mpUMEHEHUE
’Kelle3a U ero CIJIaBOB.

Mens: nonyuenue, Gpu3nIECcKue 1
XUMHUYECKHUE CBOMCTBA,
IIPUMEHEHUE TPOCTOTO BEIIECTBA
U €ro coeauHEeHuH. [[nHK:
noJiydeHue, pundeckue u
XUMHUYECKUE CBOICTBA,
MpUMEHEHUE

[IpoBoauTe peakunu, MOATBEPKAAIOIINE
XapaKTEpPHbIE CBOMCTBA N3YYaE€MbIX
BEILIECTB, PACIIO3HABATH OIBITHBIM ITyTEM
MOHBI METAJUIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PaCTBOpax.

[IpoBOAUTH ¥ ONUCHIBATH XUMUYECKUHT
AKCIIEpPUMEHT (J1a00paTOPHBIE OTBITHI U
MpaKTUIECKUEe PabOThI); IPEACTABIATh
pe3yJabTaThl XUMHUYECKOTO DKCIIEPUMEHTA
B (popMe 3amrcu ypaBHEHHMA
COOTBETCTBYIOIIMX PEAKIUHN U JeIaTh
BBIBO/IbI HA X OCHOBE.

CrnienoBarh npaBuiaM MOJIb30BaHUS
XUMHUYECKOH TOCyI0i U JTabopaTopHBIM
obopynoBanueM. [IpoBoauTh
BBIYHCIICHHUSA 110 YPAaBHEHUAM
XUMHUYECKUX PEAKIUU.

CamoCTOSTENBHO IUIAHUPOBATH U
OCYILIECTBJISITH CBOIO [T03HABATENBHYIO
NeSITeNIbHOCTD; MPUHUMATh AKTUBHOE
ydacTue B IpyIIoBoil yueOHOU
TSI TENHHOCTH
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IPOCTOr'O BELIECTBA U €TI0
coequHeHnin. AMdoTepHbIe
CBOMCTBA OKCU/A U THAPOKCHIA
LUHKA, THIPOKCOKOMILIEKCHI
LIMHKA.

DKCIIEpUMEHTAIbHBIE METOIbI
W3Y4YEHUS BEUIECTB U UX
MIPEBPALCHUN:

» JlemoHcTpaumu:

KoJuiekusa «MeTanibl U

CIINIaBbI»,

BSaHMOHCﬁCTBHe M ESJIOYHBIX U

IICJIOYHO3EMENTBHBIX METAIIJIOB C
BOJI0H (BO3MOYKHO MCTIOIH30BaHHE
BHJICOMATEPUAJIOB).

» JlaGopaTropHbIE OIBITHI:

B3aUMOJIEVCTBHUE IIEITOYHBIX U

HIEIOYHO3EMENBHBIX METAIIJIOB C
BOJIOH (BO3MOYKHO MCTIOH30BAHHE
BUJIEOMATEPUAIIOB);

B3aUMOJECHUCTBUE THUIPOKCHUIOB

AJTIOMUHHS U [IMHKA C pacTBOpaMu
KHCJIOT U IISJIOYEH;

Ka4CCTBCHHBIC PCAKIINH Ha

KaTHuOHBbI MCTAJIJIOB.

 IlpakTuyeckue pabOTHI:

Ne 7. Pewienue
AKCIIEPUMEHTAIIBHBIX 3a7a4 110
TeMe «MeTauibl TJTaBHBIX

MOATPYII»;




No HaumenoBanue KonunuectBo [IporpamMmmuoe conepxanue OcCHOBHBIE BUBI I€ATEIHOCTH
pa3zenoB U TeM oOy4Jaronmxcs
n/n y4eOHOTO IpeIMeTa 4acoB
Ne 8. Pewrenne
AKCHEPUMEHTAJIBHBIX 3aJad 110
TeMe  «Mertamibl  MOOOYHBIX
MOATPYIID.

* PacuéTHbIC 3a/1a4U:

- BBIYHCJICHHE Macchl (00beMa,
KOJINYECTBA BEIIECTBA) MPOIYKTa
pEaxIum, eCiIi OJHO U3 BEIIEeCTB
JIaHO B BHUJIE PACTBOpA C
ONPEJEIEHHON MacCOBOM J10JIel
PacTBOPEHHOTO BEIIECTBA, WIH
UMeeT MPUMECH;

- BBIYHCIICHHE MaccChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA
peaxIum, eci OJHO U3 BEIEeCTB
JTAaHO B BHJIE PACTBOpPA C
OIPEICIICHHON MAaCCOBOM A0JIEH
PacCTBOPEHHOTO BEIIECTBA;

- BBIYHCIICHHE BBIXOJa
MPOJIYKTa PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO

Wroro mo pazneny 51
Pasznen 3. XuMus v )KU3Hb
3.1 Mertonbl NO3HAHUS B 9 Ponb xumuu B o0ecnieueHun PackpsIBaTh poJsib XUMUU B PELLICHUN

XHUMUH.

XUMUSA U )KU3Hb

YCTOMYUBOIO Pa3BUTHUSA
yenoseuecTBa. I[lonsaTue o
Hay4HBIX METOJaX MIO3HAHHUS U
METOJ0JIOTUU HAY4YHOT'O
uccienosanus. Hayuneie
IIPUHLIUAIBI OPTaHU3ALUN
XUMHUYECKOT0 IIPOU3BOICTBA.
[IpompbIlIeHHBIE CTTOCOOBI
IIOJIy4ECHUS

SHCPICTHYCCKUX, ChIPbCBLIX U

OKOJOTHYCCKHX HpO6J’I€M YCJIOBCUYCCTBA,

OIMMCBIBATH OCHOBHBIC HAIIPABJICHUSA
Pa3BUTUSA XUMHYECKOM HAayYKHN U
TCXHOJIOTNH.

[TpumensaTs npasuia 6€30MacHOTO
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HaumenoBanue
pa3lienoB U TeM
y4eOHOTO TpeIMeTa

KonnuectBo

qaCcoB

[Iporpammuoe conepxanue

OCHOBHBIE BHJIBI ICATEITBHOCTH
00yJarommuxcs

BaXHEHIIINX BEIIECTB (HA IpUMEpe
IIPOM3BOACTBA aMMHaKa, CEPHON
KHCJIOThI, METaHOJIA).
[TpombitiuieHHBIE CTTOCOOBI
TIOJTyYEHUS] METAJUIOB U CILIABOB.
XUMUYECKOe 3arps3HeHHE
OKpY’KAIOLIEU CPEeIbl U €T0
nocyencTBus. [Ipobaema
nepepabomku 0mxo008 u
no6ouHbIX NPoOyKmos. Poiab xumun
B 00€CTIeueHNN YHEPTETUICCKOM
6e3omnacHocTy. lpunyunsi
«3enenou xumuuy.

XuMus ¥ 3I0pOBbE YETIOBEKA.
JlekapcTBEHHBIE CPEICTBA.
[IpaBuna nucronp30BaHUs
JIEKapCTBEHHBIX MpenaparoB. Poib
XMMHU B Pa3BUTUN MEIUIIUHBI.

Xumus nuiiu. OCHOBHEIC
KOMITOHEHTHI Nully. IIuimeBrie
no6aBku. Ponb Xxumuu B
00CCIIeUeHUH TTHIICBOM
Oe3onacHoctH. KocMmeTnueckue u
napdroMepHbIe cpeacTBa. beiToBas
xumus. [IpaBuna 6e3onacHoro
UCIIOJIb30BaHUs MIpEnapaTon
OBITOBOII XUMHU B ITIOBCETHEBHOM
KU3HU. XMMHS B CTPOUTEIILCTBE.
Baxneitmue cTtpouTesbHbIC
MaTepHalibl (LIEeMEHT, OETOH).
[Ipon3BOACTBO CTPOUTEIBHBIX
MaTepuagoB

oOpalleHHsI C BEIECTBAMH,
HCIIOJIb3YeMbIMU B TOBCETHEBHOM
KU3HHU; a TAKXKe MTpaBuia
0e30macHOro MOBEICHUS B LEISIX
cOepexeHus 310pPOBbs U
OKpY’Karolen MPUPOTHON CPEBL;
MOHUMATh OMACHOCThH BO3/ICHCTBUA Ha
’KUBBIC OPTAaHU3MBI OITPEICTICHHBIX
BelIECTB, cMbIch nmoka3zarens [1JIK,
MOSICHATH HA IPUMEPAX CIOCOObI
YMEHBIIEHUS U NPEIOTBPALLEHUS UX
BpPETHOTO BO3ACHCTBHSI.
AHanM3UpoBaTh U KPUTHUECKU
OLIEHHWBATh UHPOPMAIHIO, CBSI3aHHYIO
C XUMHYECKUMHU MPOIECCaMU U UX
BIIUSIHUEM Ha COCTOSIHUE
OKpYXaroLen Cpeibl.

Hcnonb30BaTh NOJTYYSHHBIE 3HAHUS U
npeacTaBiIeHus o cepax
NEeSITeNIbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJIOTUSMH, KaK
OCHOBY JUISI OPUCHTAITMH B BBIOOPE
cBoeit Oyyieit nmpodeccuoHanbHON
nestenbHocTH. Mcnonp3oBath
CHUCTEMHBIC XUMUYCCKHUE 3HAHUS IS
OOBSICHEHHSI U IPOTHO3UPOBAHHUS
SIBIICHUU




No Haumenosanue KommuectBo [IporpamMmmuoe conepxanue OCHOBHBIE BUIBI JEATEIHOCTH
pa3ziesoB U TEM o0y4Jaronmxcs
/o y4eOHOro npeameTa 1acoB
XuMHUSA B CEIBCKOM XO3SIUCTBE. | HUMEIOIINX €CTECTBEHHOHAYYHYIO
Oprannueckue M MHHEpaIbHBIE | IPUPOJLY, IPOTHO3UPOBATH,
ya00peHus. AHaJM3UPOBATh U OLICHUBATH C MMO3ULUHN
9KOJIOTUYECKOM 0€30MacHOCTH
HGOpFaHI/IquKI/Ie MaTepHUalbl [IOCJIEACTBHUS OBITOBOM U
(KOHCprKHI/IOHHBIe MaTepuabl, | MpoOU3BOJICTBEHHOW E€STEIbHOCTH
KPACKH, CTEKJIO, KEPAMMKA). YeJI0BEKa, CBI3aHHOM C TiepepaboTKOM
Marepuaisl 11 dJIEKTPOHUKH. BEILICCTB; UCII0JIb30BATh MOJTYUYCHHBIC
HanotexHomnoruu 3HAHUS AJI1 IPUHATHSA TPAMOTHBIX
penieHuii npobieM B CUTYyalHsIX,
CBSI3aHHBIX C XUMUEH.
[IpuHuMate yyactue B 00CyXICHUU
po0JIeM XUMHIECKOHN M IKOJIOTHICCKOU
HaIIPAaBJIECHHOCTH, BBICKa3bIBaTh
COOCTBEHHYIO MO3UIIMIO TIO MpolJIemMe U
IIpeuIaraTb BO3MOXKHBIE IIyTH €€
peuieHus
Wtoro mo pazneny 9
Peseps 3
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOT'PAMME




		2023-11-21T16:28:06+0700
	Михайлова Светлана Михайловна
	Я являюсь автором этого документа




