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MHNOACHUTEJIBHAS 3AIIMCKA

Pabouast mporpamma mo XMMHHM Ha ypOBHE CpeAHEro odmero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe PenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®@3 «O6 obpazoBanuu B Poccuiickoii
@enepanun», TpeOOBaHUI K pe3yibTaTaM OCBOEHHS (enepanbHO 00pa3oBaTeNbHONW MPOTrPaMMbI
cpennero obmiero oopazopanusi(P@OIlI COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarensHoM ctanmapte COO, ¢ yuetom Konneniuu npenogaBaHus yd4eOHOTO IpeaMeTa
«Xumusa» B oOpazoBaTenbHbIX opranuszanusx Poccuiickoit ®enepaiuy, pealv3yloUMX OCHOBHbBIE
o0Opa3oBaTeNnbHbIE MPOTPaMMbl, U OCHOBHBIX TMOJOXKeHUN «CTpaTeruu pa3BUTHS BOCIHTAHUS B
Poccutiickoit @eaepannn Ha nepuoa 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMHs Ha YpPOBHE YIUIYOJICHHOTO M3Y4YEHMs 3aHMMAET Ba)KHOE MECTO B CUCTEME E€CTECTBEHHO-
Hay4qHOro oOpaszoBanus ydammxcs 10—11 kimaccoB. M3ydeHue npeamera, peain3yeMoe B YCIOBHIX
muddepeHIMpoBaHHOTO, MPOGUILHOTO 00yUYEHHUs, TIPU3BAHO O0ECIIEYUTh 00IIe00pa30BaATEIbHYIO U
OOMICKYIBTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJIBI, HCOOXOAUMYIO JUISI aaNnTallud X K OBICTPO
MEHSIOIIUMCSI YCJIIOBUSIM KU3HHU B COIIMYME, a TAaKXKe I MPOAOIIKEHUSI 00YUEHUSI B OPraHU3alUiIX
npodeccnoHanbHOrO 00pa3oBaHusl, B KOTOPBIX XHUMHUSA SBISETCS OAHOW W3 IPUOPUTETHBIX
JUCIUILINH.

B mnporpamme 1m0 XWMHHM Ha3HAYCHHE MpeAMETa «XHUMHUS» TOJIydaeT IMOAPOOHYIO
UHTEpPIIpETallMI0 B COOTBETCTBUU C OCHOBomojararomumu nonoxenusmu d®rocC COO o
B3aMMOOOYCIIOBJICHHOCTH €N, COAEp KaHUs, PEe3yJlbTaTOB OOydeHHs U TpeOOBaHUN K YPOBHIO
MOATOTOBKH  BBIMYCKHUKOB. (CBHUIETENILCTBOM TOMY SIBISIIOTCA  CJIEAYIOUINE  BBINOJHSIEMbIE
MIPOrpPaMMO¥ 10 XUMHUH (DYHKITUH:

¢ uH(pOpPMALIMOHHO-METOAWYECKas, peanu3alus KOTOpod  oOecrnedynBaeT  MOJNydyeHHUE
NPEJCTAaBICHUS O LEIX, COACpKaHUH, OOmel crpareruu OOydeHHs, BOCIHUTAHHS U
pa3BUTHa OOYy4alOLIUXCS CpPEICTBAMHU IpEAMETa, HM3y4yaeMoro B paMKaX KOHKPETHOIO
npodus;

® OpraHU3allMOHHO-TUIAHUPYIOLIAsi, KOTOpas MpelycMaTpuBaeT OIpeleieHHe: MPUHIUIIOB
CTPYKTYpUPOBAaHHUS M  TIOCIEAOBAaTENbHOCTH  HW3Y4YeHHMs  y4yeOHOro  mMarepuana,
KOJIMYECTBEHHBIX M KAUECTBEHHBIX €r0 XapaKTePUCTHK; MOJIXOJ0B K (HOpMHpPOBAHUIO
COJIEP’KAaTEIbHOM  OCHOBBI ~ KOHTPOJSL W  OIEHKM 00pa3oBaTENIbHBIX  JIOCTHKEHUI
oOydaromuxcsi B paMKax HWTOTOBOW aTTecTallud B (opMe eauHOro TrocyAapCTBEHHOTO
JK3aMeHa M0 XUMUHU.

[IporpamMma anst yriryOJI€HHOTO U3YUYSHHS] XUMUH:

® YCTAHABIIMBAE€T MHBAPUAHTHOE INPEAMETHOE COJEp)KaHue, 00s3aTeNIbHOE JI M3y4eHUsS B
paMKax OTIENbHBIX MpodueH, IpeIycMaTpUBaET paclpeleIeHHe U CTPYKTYPUPOBAHHE €T0
IO KJIaccaM, OCHOBHBIM COJIEPKaTENbHBIM JIMHUSAM/pa3/ieliaM Kypca;

® JaeT NpPUMEpPHOE pacmpeiesieHue y4yeOHOro BpPEMEHH, PEKOMEHAYEMOIo s H3Y4YeHHUs
OTJIEBHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEIOBATENFHOCTh M3yUeHUs y4eOHOro MaTepuana ¢ y4eToM
JIOTUKU TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e JacT METOJIMYECKYIO MHTEPIPETAIHIO eI U 3a7a4u U3y4eHHs MpeaMeTa Ha YriyOJIeHHOM
YpOBHE C Y4E€TOM COBPEMEHHBIX MPHOPHUTETOB B CHCTEME CpeaHero odiiero odpa3zoBaHus,
COJIEp’KAaTEIbHON  XapaKTEepUCTUKU TUIAHUPYEMBIX PpEe3YyJlbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeNnpHOM  MpOrpaMMmbl  CpelHero  obmero  obpa3oBaHus  (JIMYHOCTHBIX,
METamnpeaIMETHBIX, MPEIMETHBIX), a Takke C YYeTOM OCHOBHBIX BHUJIOB Yy4eOHO-
MO3HABATENbHBIX JEHCTBUI 00yYaroerocs o OCBOSHUIO COJIEpKaHus IPEeIMETA.

[To Bcem Ha3BaHHBIM MO3ULHUSAM B MPOrpaMMe MO XUMHUU MPEIyCMOTPEHA MPEEMCTBEHHOCTD C

o0y4YeHHEM XMMHUHU Ha yYPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus. 3a mpeieaMu YCTaHOBICHHOM



MPOrpaMMOil TI0O XMMHUHU O0OsI3aTENIbHON (MHBapUAHTHOW) COCTaBISIONICH COAEpKAHUS YIeOHOTO
npenMera «XHUMHS» OCTaCTCS BO3MOXHOCTH BBIOOpA €ro BapHAaTHBHOW COCTaBISIONICH, KOTOpas
JOJHKHA OTIPEJICNIATHCS B COOTBETCTBUY C HAMIPABICHUEM KOHKPETHOTO PO O0yICHHSI.

B cootBerctBuu ¢ koHuenTyainbHbiMU nosiokeHus MU @I'OC COO o Ha3HauYeHUU MPEIMETOB
0a30BOro0 W yrayoJeHHOTO ypoBHEH B cucrteme AuddepeHInpOBaHHOTO OOyYEeHHsI Ha YpPOBHE
cpeaHero oOmero o0Opa3oBaHMs XHMHUS Ha YPOBHE YIIIyOJCHHOTO H3y4YCHHs HalpaBlieH Ha
peanu3ayio MPEEeMCTBEHHOCTH C TOCIEAYIOUIMM 3TAllOM MOJXYYEeHUS XUMHUYECKOro 00pa3oBaHHS B
pamMKax M3yueHHUsl CIEHUAIbHBIX €CTeCTBEHHO-HAYYHBIX W XUMHYECKHX JUCHHUIUIMH B BY3aX U
OpraHm3alusax cpeaHero npodeccuoHaibHOro odpaszoBanus. B 3Toii cBsA3M M3ydeHue mpeameTa
«XUMHUS» OPHUCHTUPOBAHO TMPEUMYIIESCTBEHHO HA paCIIUPEHHE W YIIIyOJNEHHUE TEOPETUYECKOU U
MPAKTUYECKON MOATOTOBKH OOYYAIOIIUXCsI, BEIOPABIIUX OMPEICICHHBIN Ppoduiab 00y4eHHsI, B TOM
YHclie C MEPCIEeKTUBOM IMOCIEIYIOMIEero MOIYyYeHUs] XMMHUYECKOro 00pa3oBaHUS B OPraHU3aLUAX
npodeccuoHaibHOr0 oOpaszoBanms. Hapsigy ¢ astum, B cBere TpeboBanuii dPI'OC COO «k
IUTAHUPYEMBIM pE3yJIbTaTaM OCBOCHHS (enepabHOl 00pa3oBaTeNbHON NPOTPaMMBI  CPETHETO
obmiero oOpa3oBaHMsI M3ydeHHE MpeaMera «XUMUsS» OPHUCHTHPOBAHO TAaK)Ke Ha pPEIICHUE 3aaad
BOCIUTaHMSI W  COLMAJIbHOTO  pa3BUTHS  oOydaromuxcs, Ha  (GOPMUPOBAaHHME Yy  HHUX
OOIIEHHTEIUICKTYaIbHbIX YMEHUH, YMEHUW palHOHANIM3alMK Y4eOHOro Tpyda U 00OOIICHHBIX
CII0CO00B ACSITENLHOCTH, MMCIOIINX MK TUCIUTUTMHAPHBIN, HAITPEIMETHBINA XapaKTep.

CocTraBnsOmMUMH  NpeaMeTa «XUMHs» Ha YPOBHE YINIYOJICHHOTO W3Y4YEHUS SBISIOTCS
yriayOneHHele Kypcbl — «Opranudeckas xumus» u «OOmas u Heopranudeckas xumusi». [lpu
OTIpE/ICTICHUN TIOIXOJ0B K OTOOPY W CTPYKTYPHOW OpraHU3allid COJCPIKAaHUS ITUX KYpCOB B
IporpaMMe IO XHMMHUHU 3a OCHOBY HpHHATHI nojiokeHus ®PI'OC COO o paznuuusx 0a30BOro u
yrayOJIEHHOTO YPOBHEH M3yUueHUs IpeaMeTa.

OcHoBy coaepxkanusi KypcoB «Opranudeckas xumusi» u «OO0IIasi 1 HeopraHu4ecKass XUMHUSD
COCTaBJISIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM W YMEHUH, OTHOCAIIMXCA K 0a30BOMYy YpPOBHIO
U3Y4YEHUs IpeaMeTa. JTa cucTeMa 3HAaHMM IOJy4aeT ONpeAesICHHOE TEOPETHYECKOE IOIOJIHEHUE,
MO3BOJISIONIEE OCO3HAHHO OCBOUTBH CYIIECTBEHHO OOJBIINNA O0BEM (DAKTOIOTHUECKOTO MaTepHaa.
Tak, Ha yrmyOJICeHHOM YpOBHE U3yYeHHs TNpeaMmeTa obOecredeHa BO3MOKHOCTh 3HAYUTENBHOTO
yBeJIMYEHUS] 00bEMa 3HAHUI O XMMHUYECKHX DJJIEMEHTaX M CBOMCTBAX HMX COEAMHEHUN Ha OCHOBE
paciiMpeHusi W yriayOJeHus TPEACTaBICHUM O CTPOCHHHM BEIIECTBA, XUMHUYECKOW CBSI3M U
3aKOHOMEPHOCTSX MPOTEKAHUS PEaKIUid, pacCCMaTPUBAEMBIX C TOUKHU 3PEHUS XUMUYECKON KUHETUKHU
u TepMoauHaMuku. M3yueHue mepuoguyeckoro 3akoHa u llepuoguyeckoil cHCTEMbl XMMHUYECKHX
ANIEMEHTOB 0a3upyeTrcs Ha COBPEMEHHBIX KBAHTOBOMEXAHWYECKUX TMPEACTABICHHUSIX O CTPOCHUU
atoMa. XUMHUYECKas CBSI3b OOBSACHSETCS C TOUKH 3pPEHUS DHEPreTHUYECKUX HW3MEHEHHH TpH ee
o0pa30oBaHUM U pa3pylLIeHHH, a TaKXKe C TOYKH 3pEHUs MEXaHU3MOB e¢ oOpaszoBanus. l3yudenue
TUIIOB PEAKINI JOmONMHsAETCs (POPMUPOBAHUEM MPEACTABICHHUI 00 MEKTPOXUMUYECKUX MPOIIeccax U
3JIEKTPOJIM3€ PACIUIaBOB U PAaCTBOPOB BeEIIECTB. B Kypce opraHnyeckoi XMMHH MPU PACCMOTPEHUU
PEaKIMOHHONW CIOCOOHOCTH COEAMHEHUN yIeseTcss 0co00e BHUMaHUE BOMpPOcaM 00 AJIEKTPOHHBIX
s dexrax, 0 B3aMMHOM BIMSHUU aTOMOB B MOJIEKYJIaX ¥ MEXaHU3Max PeaKIui.

Oco0oe 3HaueHWE HMMEeT TO, YTO Ha COJECpKAHUE KYpPCOB XUMHUHU YTIyOJICHHOTO YpPOBHS
W3YYEHHUS IJIsl KJIACCOB OMpeeNeHHOro mpoduis (TJaBHBIM 00pa3oM Ha MX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 0011el crcTeMe IpeIMEeTHBIX 3HaHUM ) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak,
HampuMep, B COAEpNKaHUM TpeaMeTa s KJIacCOB XHMHKO-(pu3Mdeckoro mnpodmis Oombiioe
3HaueHUe OyIyT UMETh AJIIEMEHTHI y4eOHOro Marepuana mo obmiei xumuu. [Ipu u3ydennn mpeamMera
B JIAaHHOM cIlydae akIeHT OyJeT cAellaH Ha OOIIHOCTh METOJOB IMO3HaHUs, OOIIHOCTh 3aKOHOB U
TEOpHil B XUMHUHM M B (PU3MKE: aTOMHO-MOJIEKYJIsIpHAs Teopusi (MOJEKYIsipHas Teopus B (HU3HKE),
3aKOHBI COXPAHEHHUS MAacChl U SHEPruH, 3aKOHBI TEPMOJIMHAMHUKHU, HJIEKTPOJIN3A, MPEACTABICHUS O
CTPOEHHHU BEILECTB U IPYTOE.



B To ke Bpems B copepKaHHWH IpeaMeTa IS KJIACCOB XUMHUKO-OMOJIOTHMYECKOTO MPOQIIIS
OoNbIIMK YACNBHBIM BeCc OyIeT WMETh OpraHudYecKas XuMus. B 3TOM ciydae MpenocTaBIseTCs
BO3MOXXHOCTh JJIsi 0oJiee OOCTOATEIHHOTO PACCMOTPEHHS XMMHYECKOW OpraHW3alud KIETKH Kak
OMOJIOrMYECKON CHCTEMBI, B COCTaB KOTOPOM BXOJSAT, K MPUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI,
KaK JUOUAbI, O€JKH, yrieBOJbl, HyKJIEUHOBbIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHUA O cocTaBe U
CBOMCTBax MpEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIYXKaT OCHOBOW JJis
W3YYCHHUS CYIIIHOCTH MPOILIECCOB OTOCUHTE3A, TbIXaHUS, TUIIEBAPCHHUS.

B nnane ¢popmMupoBaHus OCHOB Hay4YHOTO MHPOBO33PEHHS, OCBOEHHS OOIICHAYUYHBIX METOJI0B
MTO3HAHMS U ONbITA NPAKTUYECKOIO0 IPUMEHEHUsI HAyYHbIX 3HAHUU M3y4EHUE IpeaMeTa « XUMHUsD» Ha
yriayOJICeHHOM YPOBHE OCHOBAaHO HA MEXIPEIMETHBIX CBS3AX C YICOHBIMH MPEIMETaMH, BXOISIIUMU
B COCTaB MpeIMEeTHBIX obsacteil «EcTecTBeHHO-HAayyHBIE MpEeaMETh», «Maremaruka H
uHpopmatuka» u «Pycckuil s3bIK U TUTEpATypar.

[Ipu uzydyenun yuyeOHOro npeamera «XUMHUs» Ha YIIIyOJIEHHOM ypOBHE TakKe, KaKk Ha YPOBHE
OCHOBHOTO M CpefHero oomiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadyeil MEpBOCTEIIEHHON
3HAYUMOCTU SIBNISieTCS (OPMUPOBAHHME OCHOB HAyKM XUMHH Kak o0JacTh COBPEMEHHOTO
€CTECTBO3HAHMSI, MPAKTUYECKOW JESITEIbHOCTH YEJOBEKa M OAHOIO W3 KOMIIOHEHTOB MHUPOBOM
KylnbTypbl. PemieHue 3Tol 3aaud Ha YIUIYOJCHHOM YpPOBHE H3YYCHHS IpEeIMeTa IPEANoiaract
peanu3anurio TakuX LeNeH, Kak:

e (opmupoBaHUE TPENCTABICHUN: O MATEPUAILHOM CIUHCTBE MHUPA, 3aKOHOMEPHOCTSIX H
MO3HABAEMOCTH SIBJICHUH MPUPOJBI, O MECT€ XMMHUU B CHCTEME ECTECTBEHHBIX HAyK M €¢
BeIyIlIel poau B 00ECIIeUeHNH YCTOWYMBOTO PA3BUTHUS YEIOBEUYECTBA: B PEHICHUU MPOOIeM
9KOJIOTHUECKOM, JHEPreTHUecKOd M NHUIIEeBOH Oe30MacHOCTH, B PAa3BUTUU MEIUIUHBL,
CO3JJaHWM HOBBIX MAaTCPUAIOB, HOBBIX HCTOYHHKOB DJHEPIHH, B  OOCCIICUCHUU
paIMOHATILHOTO TPHUPOJIONOIB30BaHUSA, B (OPMHUPOBAHUM MHPOBO33PEHUS ©  OOMICH
KyIbTYpbl YelOBEKa, a TaKKe OJKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
37I0pOBbIO U IIPUPOJHOU Cpelie;

® OCBOCHME CUCTEMBbI 3HaHUH, JEKAIIUX B OCHOBE XUMHUUYECKOW COCTABIISIOUIEH €CTECTBEHHO-
HAay4yHOW KapTUHBI MUpa: (yHAAMEHTaIbHBIX TOHSATUH, 3aKOHOB W TEOPUM XHUMHH,
COBPEMEHHBIX MPEJCTABICHUNH O CTPOCHHMM BEIIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJIMOJIEKYJIIPHOM, O TEPMOJMHAMHYECKUX ¢ KHHETUYECKUX
3aKOHOMEPHOCTSAX MPOTEKaHUsI XUMHUYECKUX pPEaKUuid, O XHUMHUYECKOM pPaBHOBECHH,
pacTBOopax W JHUCIEPCHBIX CHUCTeMaX, 00 OOIIMX HayYHbIX NPHUHIUINAX XUMHYECKOTO
MPOU3BOJCTBA;

e (opmupoBanue y o0ydarmuxcsi 0CO3HAHHOTO MOHUMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUU i1 OOBSICHEHHS KITFOYEBBIX HCH W TPOOJIEM COBPEMEHHOW XWMHH,
JUTs1 OOBSICHEHHSI M TPOTHO3UPOBAHUS SIBIICHUN, UMEIOIINX €CTECTBEHHO-HAYIHYIO TIPUPOTY;
TPaMOTHOTO pEIIeHUs TPOoOJieM, CBSI3aHHBIX C XHMHEH, MPOTHO3HPOBAHUS, aHaIN3a M
OLICHKM C TIO3WIMA  DKOJIOTMYECKON  Oe30macHOCTHM  TOCHEICTBUNM  OBITOBOH U
MIPOM3BOJICTBEHHON NIEATETLHOCTH YEJIOBEKA, CBSI3aHHOW C XUMHUYECKUM IPOU3BOJICTBOM,
WCIIOIH30BaHUEM U TepepabOTKON BEIIECTB;

e yryOJeHHEe TPEACTAaBICHHH O HAay4YHBIX METOJaX I[IO3HAHHS, HEOOXOAUMBIX JJIs
MPUOOPETEHUsT YMEHUN OPUEHTUPOBATHCS B MHUPE BEUIECTB M OOBSICHEHHUS XUMHYECKHX
SIBJICHUH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTHUECKOW NESITEIIbHOCTU U TOBCEIHEBHOU
KU3ZHHU.

B mane peanuzanuu mepBOOYEpPEIHBIX BOCIHUTATENBHBIX W PAa3BUBAIOIIMX (PYHKIIUN IIETOCTHOU
CUCTEMBI CpEJHEro oO0IIero oOpa3oBaHHs MPU H3YYEHUU NpeaMeTa «XUMHUs» Ha YriayOJICeHHOM
YpOBHE 0COOYIO aKTYaIbHOCTh IPUOOPETAIOT TAKKUE TN U 33/1a4H, KaK:



e BOCNHUTaHHE YOSKJICHHOCTH B TO3HABAEMOCTH SBJICHMN HPUPOABI, YBOXKEHHUS K IpOIECCY
TBOpPUECTBA B O00JIACTU TEOPETHYECKMX M TMPUKIAAHBIX HUCCIEIOBAHUM B XHMHH,
(dbopMUpOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH;

e pa3BUTHE MOTHBAalMU K OOYYEHHUIO M TO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITMTAaHHIO HA OCHOBE YCBOCHHUS OOIIEYETIOBEUECKUX [IEHHOCTEH;

e pa3BUTHE IO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPYECKUX CIHOCOOHOCTEM
oOyyaromuxcs, (GOpMHUPOBaHHE y HUX CO3HATEIHHOTO OTHOILEHHS K CaMOOOpPA30BAHUIO U
HENpPEepbIBHOMY  OOpa30BaHMIO KaK  YCJIOBUIO  YCIEHUIHOH MpOo(decCHOHANbHOW U
OOIIECTBEHHON JESITeNbHOCTH, OTBETCTBEHHOI'O OTHOUIEHHMSI K CBOEMY 3JI0pOBBIO H
MOTPEeOHOCTH B 3J0POBOM 00pa3e JKU3HH;

e (QopmupoBaHME YyMEHMII U HaBBIKOB pPa3yMHOro0 MPHUPOJIOINOIb30BAaHUS, pa3BUTHE
9KOJIOTHYECKON KYJIbTYpPBI, IPHOOPETEHUE OMbITa OOIIECTBEHHO-TIOJIE3HON 3KOJIOTHYECKON
NESITEIbHOCTH.

BOCIIUTATEJIbHBIN ITOTEHIAJI

® YCTAHOBJICHUE JIOBEPUTEIHHBIX OTHOIICHUH MEXIy YYHTEIeM U €ro Y4YeHHKaMH,
CHOCOOCTBYIONIMX MMO3UTUBHOMY BOCIPHUSTHIO yyallUMUCA TpeOOBaHUII M MPOChO yuuTens,
NPUBIICUCHUIO WX BHHUMaHUS K OOCYXIaeMOH Ha ypoke HH(POPMALMU, AaKTHBH3AIHMUA WX
MO3HABATENBHON JESITENFHOCTH 4Yepe3 HCIOJIb30BAaHUE 3aHUMATENIbHBIX 3JIEMEHTOB, MPOOJIEMHOTO
BOIIPOCA, )KUBOT'O JIMAJIOTa;

e nOOYXJECHHE IIKOJIHLHUKOB COOIOJaTh HA YpPOKE OOIICTIPUHSAThIE HOPMBI TOBEICHHS,
npaBwia OOLIEHHS CO CTapUIMMH (YYUTEISIMH) U CBEPCTHMKAMH (IIKOJBHUKAMH), TMPUHIHUIIBI
y4eOHOW TUCIUIUIMHBI M CAMOOPTraHU3alliU Yepe3 3HAKOMCTBO U B MOCIIEAYIONIEM COOII0ICHIE
«[IpaBun BHyTpeHHEro pacmopsiika OOy4YaroIIUXCS», B3aUMOKOHTPOIb U CAMOKOHTPOJIb
00yJaronuxcs;

® TpUBICUYCHHE BHUMAaHHS MIKOJHHUKOB K IIEHHOCTHOMY AaCHEKTy HM3y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHu3alus UX paboThl C MOJIy4aeMON Ha ypOKE COLMAIbHO 3HAYMMON MH(popManuen —
MHUIMMPOBAaHUE €€ OOCYXJEHHUs, BBICKA3blBAHUS YYalIUMHCA CBOEr0 MHEHHUS IO €€ IOBOY,
BBIPAaOOTKH CBOETr0 K HEW OTHOILIEHUS. BbINOMHEHHE MPOEKTOB MO Pa3IuYHbIM T€MaM I103BOJISET
aKIEHTUPOBAaTh BHMMAHHUE YYAIMXCSl HAa YCTAHOBJIEHWU NPUYMHHO-CIEJCTBEHHBIX CBS3€H Mex1y
00BbEKTaMHU;

®  UCMOJb30BAaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH CoOJiepaHMs Y4eOHOIro MpeaMeTa uepes
JEeMOHCTPALMIO JETAM TPUMEPOB OTBETCTBEHHOTO, TIPAXJAHCKOTO TIIOBEACHUS, MPOSBICHUS
YEJIOBEKOJIIOOUS U T0OPOCEPACUHOCTH, YEPE3 MOJ00P COOTBETCTBYIONIUX TEKCTOB JJIS YTCHHUS, 3a/1a4
JUI pelleHusi, NpoOJeMHBIX CHTyauud Juisi OOCYXKJIEHHUS B Kjacce: aHajiu3 IOCTYNKOB JIIOJEH,
ucTopuit cyaed, KOMMEHTapUU K MPOUCXOASIIIUM B MUPE COOBITUSIM, MPOBEAECHUE YPOKOB 3/J0POBbS;

e [pPUMEHEHHME Ha YPOKE MHTEPAKTHBHBIX (POPM pabOTHl yUallUXCsl: MHTEIUIEKTYalbHbBIX UTD,
CTUMYJIUPYIOIIUX TO3HABATEIbHYIO MOTHUBAIUIO MIKOJIBHUKOB; JUCKYCCHM, KOTOPBIE AAI0T yYaIluMCs
BO3MOXXHOCTh MPHUOOPECTH ONBIT BEAEHUS KOHCTPYKTHUBHOTO [Wajiora; rpynmnoBoi pabOThl WU
paloThl B mapax, KOTOpbIE ydyaT IIKOJBHUKOB KOMaHAHOH paboTe W B3aMMOJIEHCTBHUIO C JPYTHMH
JIETHMH, YTO TTO3BOJISIET YCTAHOBHUTH JI0OPOKENATEIbHYI0O 0OCTAaHOBKY Ha YPOKE.

e BKIIOYEHHE B YPOK HIPOBBIX MPOLEAYpP, KOTOphlE MOMOTAIOT MOJEp’KaTh MOTHBAILIUIO
JeTel K TIOMYYeHUIO 3HAHWHA, HaJA)KWBAaHUIO TTO3WTHBHBIX MEXIMYHOCTHBIX OTHOIICHWI B KIlacce,
MIOMOTAIOT ~ YCTAHOBJICHUIO JIOOpOKenaTenbHOH aTMocepbl BO BpeMs ypoKa: JIEKIHS C
3aITAHWPOBAHHBIMH OITMOKaMM, HaJW4YHe ABUTATEILHONW aKTHBHOCTH Ha YPOKaX, COTPYIHHUYECTBO,
IIOOLIPEHNE, T0BEPUE, IOPYUEHUE BAXKHOTO J1€J1a, CO3JaHUE CUTYallUH YCIIEXa;

e MHUIWHPOBAHUE U MOAJIEP’KKA UCCIEI0BATENIbCKON JIEATENBHOCTH IIKOJIBHUKOB B paMKax
peanu3ali WMH WHIUBUAYAIBHBIX ¥ TPYIIOBBIX HCCIEIOBATEIBCKUX MPOEKTOB, YTO JACT
IIKOJIbHUKAM BO3MOXKHOCTh IPHOOPECTH HABBIK CAMOCTOSITEIFHOTO pPEIICHHUsI TEOPeTHUECKOM
npo0sieMbl, HaBBIK T'€HEPUPOBAHUS U OQPOPMIICHHS COOCTBEHHBIX WJIEH, HABBIK YBaXKUTEIHHOTO
OTHOIICHMA K YY)KUM UM, 0(OPMIIEHHBIM B paboTax Jpyrux MCCle0BaTeNeH, HaBbIK MyOIMYHOTO
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BBICTYIUIEHHS NIEpe]l ayJUTOPUEH, apryMEHTUPOBAHNS U OTCTAaUBAHUS CBOEH TOYKHM 3PEHHUS: y4acTHE
B KOHKYpCaX, BHICTaBKaX, COPEBHOBAHUAX, HAYUYHO-UCCIIe0BATeNbCKOM KoH(pepenunu «Uro? Kak? u
ITouemy?: pa30Oepycb M OOBACHIO», ydacTHE€ B MYHHIMIIAIbHOM KOHKYPCE HCCIIE€0BATEIbCKUX
IIPOEKTOB «S1 — uccienoBaTenby;

e peamm3anua mnpoekta «Lludposas oOpasoBarenbHas cpema», ucnoib3zoBanue UKT u
JIUCTAaHIIMOHHBIX ~00pa30BaTENbHBIX TEXHOJIOTHH 0O0yueHHs, OOECIeUMBAIOIINX COBPEMEHHBIC
aKTUBHOCTH 00Oy4aroImuxcs (IporpaMMbl-TPEHaXKEPhl, TECThI, 3aYEThl B JIEKTPOHHBIX IPUI0KEHUSAX,
MYJbTUMEINIHbBIE TMPE3EHTALNN, HAYYHO-TIOMYJISApHBbIE Tepeaayn, (GuibMbl, oOydaromue CaiThl,
YPOKH OHJIAaiiH, BUJICOJIEKIIUY, OHIAWH-KOH(EPEHLUH U Ap.)

OO1ee 9nCI0 9acoB, MPEIyCMOTPEHHBIX IS U3YYCHHUS XUMUU Ha YTIyOJICHHOM YPOBHE CPEIHETrO
obmero obpazoBanusi, cocrapisier 204 vacos: B 10 kmacce — 102 gaca (3 yaca B Hexmenmo), B 11
kiacce — 102 ygaca (3 yaca B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPT'TAHNYECKASA XUMUSA

Teoperuyeckne 0CHOBbI OPraHMYECKOIl XMMUH.

[Ipenmer u 3HaYCHHE OPraHUYECKON XMMHUH, IPEACTABICHUE O MHOTOOOpPA3UU OPraHUYECKUX
COETUHEHUH.

DIEeKTPOHHOE CTPOCHHE aTOMa YIJepoja: OCHOBHOE U BO3OYKICHHOE COCTOsHUA. BaneHTHbIE
BO3MOXXHOCTH aromMa yriepojga. XHMHUYEcKas CBs3b B OpPraHMYECKMX COEIUHEHMSX. THIbl
ruOpuau3aiu aTOMHBIX opOuTanel yriaepona. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW CBSI3U
(oOMeHHBI U JOHOPHO-aKUENTOPHBIN). TUIBI NepeKphIBaHUs aTOMHBIX OpOuTallel, G- U T-CBSI3U.
OpunapHasi, ABOWHas W TpoWHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYJIaxX OPraHMYECKHUX
BemiecTB. [ToHsATHE O CBOOOHOM pajuKaie, HyKJIeopuiIe U JEKTpoPuIIe.

Teopust crpoeHuss opraHuueckux coeauHeHuid A.M. bBymiepoBa U coBpeMEHHbIE
MPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYE€HUE TEOPHH CTPOEHHUS OPraHUYECKUX COECAMHEHHI.
Monekynspaple ¥ CTpyKTypHble (opmynbl. CTpykTypHbIe (OpPMYIbl  pa3IUYHBIX  BHJIOB:
pa3BepHyTas, COKpalll¢HHas, CcKejeTHas. M3omepus. Buael  u3omepuu:  CTpyKTypHas,
NPOCTPAaHCTBEHHAs.  DIJIEKTPOHHBbIE A(PQPEeKTs B  MONEKYIax OpPraHUYeCKUX  COCAMHEHHM
(MHIYKTUBHBIM U ME30MEPHBII 3 PeKThI).

[IpencraBnenne o kinaccupuUKalMu oOpraHudeckux BemiecTB. [loHaTHe O (QyHKIMOHATBHON
rpynne. ['omonorus. I'omonorumueckue psaapl. Cuctemaruyeckas HOMEHKJIATypa OPTaHUYECKUX
coenunenuii (IUPAC) u TpuBHaiibHbIC HA3BaHUS OTIACIBHBIX MTPEICTABUTEIICH.

OcoOenHocTy U KiaccupuKalusg OpraHnueckux peakiuid. OKUCIUTEIbHO-BOCCTAHOBUTEIBHbBIE
peakly B OpraHUYECKON XUMHH.

DKClepUMEHTAJIbHbIE METOJbl M3yYEHHUs BELIECTB W MX MPEBpAlllEHUN: O3HAKOMJIEHHE C
oOpa3uaMi OpPraHWYEeCKUX BEIIECTB M MaTepualaMd Ha UX OCHOBE, OMbBITHI IO IMPEBpAILEHUIO
OpPraHMYECKUX BEIIECTB MpPU HArpeBaHWHU (IJIaBJICHHUE, OOYTTUBaHUE W TOPEHHUE), KOHCTPYUPOBaHUE
MOJIETIEN MOJIEKYJI OPTaHUYECKUX BEILIECTB.

YriaeBoaopoabl.

Anxanel. ['omonorumdeckuii psia ankaHoB, oOmas Qopmyna, HOMEHKJIATypa M HU30MEpHUS.
ONEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJIKaHOB, Sp3-FI/I6pI/IILI/I3aLII/ISI ATOMHBIX
opOuTaneil yrieposaa, 6-cBsizb. DU3NUECKHE CBONCTBA AJTIKAHOB.

XUMUYECKHE CBOMCTBA aJKaHOB: pEaklMU 3aMElICHMs, N30Mepu3alllM, JEeTUAPUPOBAHUSA,
LUMKJIM3A1HU, TPOJIn3a, KPeKUHra, ropenus. [Ipencrapnenre o MexaHu3Me peakiuil paJuKaibHOTO
3aMeIIEHUS.

Haxoxnenue B mpupojie. CriocoObl MOTy4eHHs U MPUMEHEHUE alKaHOB.

Huxnoankanel. OO0mas ¢gopmyna, HoMeHKiIatypa u uzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHUX CBOMCTB MaJIbIX (IIUKIIOMPOIIaH, UKI00yTaH) U OOBIUYHBIX (IIUKIIOMEHTAH, ITUKIOTeKCaH )
UKI0anKaHoB. CriocoObl OMyYeHUs ¥ PUMEHEHHE IUKJIOAIKAHOB.

Ankensl. ['oMosornueckuii psiji aaKkeHoB, oOmmias (Gopmyiia, HOMEHKIATypa. DIEKTPOHHOE W
MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKEHOB, sz-m6p1/1111/13au1/1$[ aTOMHBIX opOuTasiell yriepoaa,
o- u m-cBsi3u. CTpyKTypHass M TeoMeTpuueckas (IUc-TpaHc-) u3omepus. Dusmueckue CBOWCTBA
IKEHOB. XUMHUYECKHE CBOWCTBA: PEAKIMU NPHUCOCIWHEHHUs, 3aMEIICHUS B O-TOJOKEHHE MpU
JIBOMHOW CBA3M, MOIMMEpU3alnu 1 okuciaeHus. [IpaBuino MapkoBHrukoBa. KauecTBeHHBIE peakiiiy Ha
JTBOMHYIO CBA3b. CIIOCOOBI TOIYYCHHS U TPUMEHEHUE AITKEHOB.

ATKagueHBl. Knaccudukanus aJIKaJueHOB (conmpspKEHHBIE, U30JIMPOBAHHBIE,
Kymynuposantvie). OCOOCHHOCTH DIICKTPOHHOTO CTPOCHHS W XUMHYECKUX CBOMCTB COMPSIKEHHBIX
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IueHoB, 1,2- u 1,4-npucoenunenue. [lomumepusarust COnpsoKECHHBIX TUeHOB. CriocoObl MOTydeHus U
IIPUMEHEHHE AJIKaIUEHOB.

Anxunbl. ['omMonorudeckuii psj aikuHOB, oOmas (opmyrna, HOMEHKIATypa U HU30MEpHS.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] QJIKHHOB, SP-TUOpUIU3alUs aTOMHBIX
opOutaneii yrimepoma. Du3nUEeCKHE CBOWCTBA aJKMHOB. XHMHYECKHE CBOMCTBA: pPEaKIHH
IIPUCOCAVHEHUS, JUMEpU3allMM U TPUMEpPU3ALUU, OKHUCIEHUsA. KuCIOTHBIE CBOMCTBA aJIKMHOB,
MMEIOIINX KOHLIEBYIO TPOWHYIO CBs3b. KadecTBeHHBIE peaKkUMU Ha TPOHWHYIO CBs3b. CrocoObI
MOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

Apomartuyeckue yrieBoaopoabl (apeHsl). ['omonorudeckuil psin apeHoB, oOmias dopmyna,
HOMEHKJIATYpa M HW30MEpHs. DJEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYNbl OEH307Ia.
@u3nuecKkue CBOWCTBA apeHOB. XHMMHUYECKHE CBOICTBa OC€H30J1a M €ro T'OMOJIOTOB: PEaKIUH
3aMeleHus B OCH30JbHOM KOJbIE U YIJICBOJAOPOIHOM pajuKajie, peaklHH TPUCOSAUHEHUS,
oKuclieHne romojoro OeHzouna. IIpeacraBieHue 00 OpUEHTUPYIOUIEM JEHCTBUU 3aMecTUTEIEeH B
OEH30JIbHOM KOJIbIIE Ha PUMEPE aTIKWIIBHBIX PATUKAIOB, KAPOOKCHUIIBHOM, THIPOKCHUIIBHOM, aMHHO- 1
HUTPOTPYIIIBI, aTOMOB TrajioreHoB. OCOOCHHOCTH XMMHUYECKUX CBOMCTB ctuposna. [lommumepusarms
ctuposia. CriocoObl MOTyuyeHUsI ¥ MPUMEHEHHE apOMaTUYECKUX YTIIEBOI0POIOB.

[Ipupoansriii ra3. [lonyrueie HedTaHbIe ra3sl. HedTh 1 e€ npoucxoxaenue. KaMeHHbIH yroib u
MPOAYKTHl ero mepepaboTku. CrmocoObl mepepaboTku HepTH: TEeperoHka, KPeKUHT (TePMHYCCKHA,
KaTtaauThuueckuit), pudopmunr, nuponus. I[IpomykTsl mepepaboTku HepTH, UX TNPUMEHEHHE B
MIPOMBIIIIJICHHOCTH U B OBITY.

I'enetnyeckas cBsI3b MEX]Y PA3IMYHBIMU KJIACCAMH YTIIEBOIOPO/IOB.

DNEKTPOHHOE CTPOEHHE TaJOreHIPOU3BOAHBIX YIJIEBOJOPOI0OB. Peakiuy 3amelieHus rajoreHa
Ha  TUAPOKCOTpYNIy,  HUTPOrpynmy,  LHaHOIPYIILY, aMUHOTPYIILY. HeiictBue Ha
raJIOTeHIIPOM3BOJIHBIE ~ BOAHOIO W CHOUPTOBOTO  pacTBOpa  MICnoud.  BlaummopeiicTBue
IUTaJOr€HAIKaHOB C MarHueM " LHMHKOM. [loHsATHE O MeTaloOpraHM4ecKuX COEOUHEHMSIX.
Hcnonb30BaHne TalOreHNPOM3BOJHBIX —YIJIEBOAOPOJAOB B OBITY, TEXHUKE U TpPU CHHTE3E
OpPraHUYECKUX BEILECTB.

DKcIepUMEeHTaIbHbIE METOJIbl U3YUEHHsI BEUIECTB U MX MPEBpALICHUN: U3yueHue (HUu3nyecKux
CBOWCTB YIJIEBOJIOPOJIOB (PacTBOPUMOCTb), KAUECTBEHHBIX PEAKIMHA YIIeBOJOPOIOB pa3IUYHbIX
KjaccoB (oOecrBeurBaHME OpOMHOM WJIM HMOJIHOM BOABI, pacTBopa IepMaHraHaTa KaJius,
B3aMMOJICHCTBHE alleTHWJIEHA C AaMMHayHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE
oOHapyKeHHe yriepojia U BOJOpOJa B OPraHMYECKHUX BEIIECTBAX, MMOJyY€HHE STHIIEHA U M3ydeHUe
€ro CBOMCTB, o3HaKomjieHHe ¢ Kosekiusamu «Hedte» m «Yromp», ¢ oOpa3maMu miactMmacc,
KaydyKOB U pE€3HMHbl, MOJEIMPOBAHWE MOJIEKY] YIJIEBOJOPOJAOB U  TaJOTE€HIPOU3BOIHBIX
YTJI€BOJI0POIOB.

Kucnopoacoaepxamme oprannyeckne coeMHEeHNS.

[IpenensHble ogHOATOMHBIE cIUPTHL. CTpoeHHe MOJeKys (Ha mpuMepe MEeTaHojJa M 3TaHOoJa).
I'omonoruueckuit psa, odmas Gopmyna, usoMmepus, HOMEHKIAaTypa U Kiaccupukanus. Ousnueckue
CBOMCTBA INpPENEIbHBIX OJHOATOMHBIX CIIUPTOB. BomopoaHble CBSA3M MEXIYy MOJIEKYJIaMH CIUPTOB.
XUMUYEeCKHEe CBOICTBAa: peakluu 3aMellleHus, Nerujparaluuy, OKHUCICHHs, B3aUMOJACHCTBHE C
OpPraHMYECKMMHU M HEOpraHW4YecKUMH Kucioramu. KauecTBeHHas peakiiys Ha OJJHOATOMHBIE CIIUPTHI.
JlelicTBUEe STaHONAa W MeTaHoJla Ha OpraHu3M desjoBeka. CrocoObl MONyuyeHHs: U MpPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsr, HOMEHKIATypa U u3oMepHusi. OCOOEHHOCTH (U3MYECKUX U XUMHUYECKUX
CBOMCTB.

MHoOroaTtoMHbI€ CIUPTHI — STUICHIJIMKOb U MHLepuH. Ou3ndeckre 1 XMMUYECKHUe CBOMCTBA!
peakiuy 3aMElICHMs], B3aMMOJCICTBHE C OpPraHMYECKMMHU U HEOPraHWYECKUMH KHUCJIOTaMH,
KaueCTBEHHAas PeaKlysl Ha MHOIOaTOMHbIE CIUPTHI. [IpeacraBienne o MexaHu3Me peakuui



HykIeoduiapbHOro 3amemeHus. JlefictBue Ha opranu3m dYenoBeka. CrocoObl MOMydyeHHS U
IIPUMEHEHUE MHOTOaTOMHBIX CIIUPTOB.

@enon. CTpoeHHE MOJIEKYIIbI, B3aMMHOE BIMSHUE THIPOKCOTPYNIBI M OEH30JILHOTO sipa.
®dusnueckue cpoicTBa ¢eHona. OCOOCHHOCTH XHMHUYECKHX CBOWCTB (¢eHosa. KavecTBeHHBIC
peakuun Ha ¢eHon. TokcuuHocTh (enosna. CrocoObl MONydeHHUS M MNpPUMEHEHHe (QeHoda.
®denonpopmanbIeTUaHAS CMOJIA.

KapOoHunpHbIE COGAMHEHUSI — abACTHIBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHWIbHOU
rpynnsl. ['oMonoruueckue psiabl ajdbAETUAOB M KETOHOB, oOmas Qopmyna, Hu30Mepus U
HOMeHKIaTypa. Puznueckrue CBOMCTBA ajlbJAECTHAOB U KETOHOB. XUMHUYECKUE CBOMCTBA allbJICTHI0B U
KETOHOB: pPeakuu npucoeauHeHns. OKUCIIEHNE albAEerH10B, KAUeCTBEHHBIE PEAKIIMY Ha aJIbJIeIHIbI.
CriocoObI MOJTydeHUs U IPUMEHEHUE AITbJIETU/IOB U KETOHOB.

OAHOOCHOBHBIE TMpe/eTbHbIE KapOOHOBBIE KHUCIOTHL. (OCOOEHHOCTH CTPOCHHUS MOJEKYI
KapOOHOBBIX KHUCIOT. M3omepuss u HoMmeHKiIarypa. @DPuU3WYecKHe CBOWCTBA OJHOOCHOBHBIX
Ipe/iebHbIX KapOOHOBBIX KHCIOT. BoJOponHbIE CBS3M MEXIY MOJEKYJIaMU KapOOHOBBIX KHCIOT.
XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOWMCTBA, PEAKIMs ATEPUPHUKAIMH, PEAKIUH C Y4aCTHEM
yIJAeBOJIOPOAHOrO panukana. (OcCOOEHHOCTHM CBOWCTB MypaBbUHOWM KHUCIOTHL. llonstue o
MIPOU3BOJHBIX KApOOHOBBIX KHUCIOT — CIOXHBIX 3dupax. MHoroobpasue KapOOHOBBIX KHCIIOT.
OCOOCHHOCTH CBOMCTB HETPENENbHBIX W apOMaTHYECKHUX KapOOHOBBIX KHCIOT, TUKApPOOHOBBIX
KHCJIOT, TUAPOKCUKApOOHOBBIX KUCIOT. [IpencTaBureny BHICIINX KapOOHOBBIX KUCIIOT: CTEAPUHOBAS,
MaTbMUTUHOBAS, OJICUHOBASL, IUHONEBAs, TUHOIeH06asi KUCTIO0Thl. CriocoObl OMyYeHHUs U IPUMEHEHUE
KapOOHOBBIX KUCIIOT.

Crnoxwusie >gupbl. ['omonoruueckuii psn, obmas Qopmyna, U30MEpUS U HOMEHKIATYpA.
duznyeckue U XMMUYECKHE CBOMCTBA: THAPOIIN3 B KUCIION U IIEJIOYHOU cpeie.

Kupsl. Ctpoenue, Quanyeckue M XUMHUYECKHE CBOWCTBA >KMPOB: THUIPOJIM3 B KHUCIOW U
menoyHoi cpene. OcoOEHHOCTH CBOMCTB KHMPOB, COAEPIKAIMX OCTATKH HENpPEACNbHBIX KHUPHBIX
KUCHo0T. JKupsl B IpUpoO/IE.

MBpu14 Kak CoJM BBICHIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE IEHCTBUE.

OO6mrass  xapaktepuctuka yrieBojoB. Knaccudukamuss yriaeBogoB (MOHO-, JAU- U
nonucaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYKTO3a, rajakTto3a, pudo3a, JJIe30KCHpudo3a.
dusnyeckue CBOWCTBAa M HaxoxiaeHue B npupone. dorocnHTe3. XMMUYECKHE CBONCTBA TUIFOKO3BI:
pPeaKIMM C y4acTUEM CHUPTOBBIX M AJIbJETUAHOM TPYIIN, CIMPTOBOE M MOJOYHOKUCIOE OpOKEeHHE.
[IpumeHeHue TIIIOKO3bl, €€ 3Hau€HUE B JKU3HENEATEIbHOCTH Opranmsma. Jlucaxapuubl: caxaposa,
ManbTO3a W JIaKTO3a. BoccraHaBnuBarolue M HEBOCCTaHABIMBAKOIIME Aucaxapuibl. ['niaponus
nucaxapunoB. Haxoxaenue B mpupoie W npumeHenue. llommcaxapuuabl: Kpaxmani, TJIMKOT€H U
nemnono3a. CTpoeHne MakpoMOJIEKYJl KpaxMala, IIIMKOTeHa M LeJUIrosio3bl. Pu3ndeckue CBOMCTBa
Kpaxmalia M IeJUTI0JIO3bl. XMMHUYECKHEe CBOMCTBA KpaxMmaia: THAPOJIN3, KauyeCTBEHHas peakius C
1no/10M. XMMHUYECKHE CBOMCTBA LIE€IJUTIOJIO3bI: THIPOJIN3, oJyuyeHue 3¢upoB 1euttono3sl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIH LICINK).

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEUIECTB U MX MPEBpAIIEHUN: PACTBOPUMOCTH
pa3IMyYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBHE ITaHOJAa C HATPUEM, OKUCIEHUE 3TUIIOBOIO CIIUPTA B
aJbJIeru]l Ha pacKajCHHON MeIHOI NMPOBOJIOKE, OKUCIEHHE ATHIIOBOTO CIUPTA AUXPOMATOM Kallus
(BO3MOXKHO HCIOJIb30BaHME BHAEOMATEPUANIOB), KAauyeCTBEHHbIE pPEAKIUU Ha albJeruinl (c
runpokcuoM nuammuncepedpa(l) u ruapoxcunom menu(Il)), peakius riunepuHa ¢ TUAPOKCHIOM
Meau(Il), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOAECHCTBHE pacTBOpa IIIFOKO3bI
c ruapokcuaom Menu(1l), B3anMopelicTBue KpaxMania ¢ HOJIOM, PELIEHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4
o TeMaM «CrnupThl 1 peHonb», «KapOoHoBbIE KUCTOTHL. ClOKHBIE 3QUPBD».

A3oTcoaeprkaniue opraHnyecKne CoeIMHeHusl.



AMUHBI — OpTaHUYEeCKUE MPOU3BOIHBIE aMMuaka. Kinaccudukaius aMiuHOB: anudaTuiecKue 1
apoMaTHYeCKHe; IMEepBUYHBbIC, BTOpUYHBIE W TpeTuuyHble. CTpoeHHE MOJIeKyJ, oOmas Qopmyrna,
HU30MepHsi, HOMEHKIIaTypa U (U3NYECKUE CBOMCTBA. XMMHUYECKOE CBOKMCTBA au(aTUICCKIX aMHHOB:
OCHOBHbBIE€ CBOMCTBA, aJKWJINPOBAHUE, B3aUMOJICUCTBUE MEPBUYHBIX AMUHOB C a30TUCTOW KUCIOTOM.
Conm aJIKuIaMMOHHSL.

AHWJIMH — TIpEJCTaBUTEIb aMHHOB apoMaruueckoro psaa. Crpoenue anuinuHa. B3aummuoe
BIUSHUE TPYNI aTOMOB B MoOJyieKyne aHuWinHAa. OCOOCHHOCTH XWUMHUYECKHX CBOWCTB aHHIMHA.
KauectBennsie peakiuu Ha aHWIMH. CiocoObl MOJIy4YeHUS] U MPUMEHEHHE alu(paTHUYeCKUX aMHUHOB.
[Tonydyenue anuIMHA U3 HUTPOOEH30IA.

Amunokucinotel. Homenknatypa u uzomepus. OTaenbHbIE MPEACTABUTENN (-aMUHOKHUCIIOT:
MJIMUUH, anaHuH. PU3HYECKHE CBOMCTBA aMHUHOKHCIOT. XUMHUYECKHME CBOMCTBA AMHUHOKHCIOT KAk
aM(pOTEepHBIX OPraHWYECKUX COCIMHEHUH, peakius MOJIMKOHJEHCAIlMH, oOpa3oBaHHe MENTHAHON
cBA3U. bruonoruyeckoe 3HayeHuE aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTHIOB.

benku xak mpuponnbsie monuMmepsl. [lepBuuHas, BTOpUYHAS U TPETHYHASI CTPYKTypa OENKOB.
XUMHUYECKUE CBOMCTBA OETTKOB: THIPOJIN3, IEHATYpaIlHsl, KAUeCTBEHHBIE PEaKINK Ha OeJIKu.

DKCcrepuMEHTAIbHBIE METO/IbI U3yYEHHS BEIIECTB U MX MPEBpAICHHI: pacTBOPEHHE OEIKOB B
BOJe, JeHaTypauus O€lKOB TMpH HarpeBaHMM, I[BETHbIE pEaKIUH Ha OENKHU, pelIeHue
SKCIEPUMEHTAIBHBIX 3aJa4 M0 TeMaM «A30TCOJepkKalue OPraHMYEeCKUE COEAUHEHUS» U
«Pacro3HaBaHue OpraHuYECKUX COEAUHEHUIN.

BbicokoMosIeKyIsIpHBIE COeAMHEHUS.

OCHOBHBIE TIOHSTUS XHMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMEp, TOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3AIINHU, CPEIHsA MOJEKysipHas macca. OCHOBHBIE METOJIbI
CHUHTE3a BICOKOMOJIEKYJISIPHBIX COEIMHEHUN — IIOJIMMEPU3ALIMS U MTOJTUKOHACHC AL

[Tonumepnsie matepuansl. [lmactmMaccsl (MOMUATHIICH, MOJUIPONHIICH, MOIMBUHUIXJIOPHI,
MOJIUCTUPOJT, TOJUMETHIMETAKpUIAT, MOJUKApOOHATHI, MOJMUATWICHTepedTanar). YTunuzamus u
nepepaboTKa MIacTUKa.

DnacToMephl:  HATypalbHBIM  KaydyK, CHHTETHYECKHE  Kaydyku  (OyTaJHEHOBBIH,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypaibHble (XJIONOK, IIEPCTh, ILIENK), HWCKYCCTBEHHBIE (BHCKO3a, AalleTaTHOE
BOJIOKHO), CHHTE€TUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl crenuaIbHOTO Ha3zHadeHHs (Te(IIOH, KeBIap, JJIEKTPOMPOBOSIINE MOIUMEPHI,
OunopasnaraemMbie TOJTUMEDPHI).

DKCNEePUMEHTAIBHBIE METOJbl M3YyUYEHUS BEIIECTB W HX MPEBpAIIEHUN: O3HAKOMIIEHHE C
oOpasllaMi  TPUPOAHBIX W  HMCKYCCTBEHHBIX BOJIOKOH, IIIaCTMAacC, Kay4yKoB, pelIeHue
AKCIEPUMEHTANIbHBIX 3371a4 110 Teme «Pacro3HaBaHue Mm1acTMacc U BOJIOKOH.

Pacuétnebie 3anaun.

Haxoxxnenne MonexkynspHod (GOpMysIbl OPraHUYECKOTO COCIMHEHHS TI0 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAXOXJEHHWE MOJEKYISIPHOU (OPMYIbI OPTraHUYECKOTO
coeMHEeHHs 1Mo Macce (00bEMY) MPOAYKTOB CTOPaHUs, IO KOJMYECTBY BEIIECTBa (Macce, 00bEMY)
MPOAYKTOB pEaKIUW W/MIU HUCXOAHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYpHOU (HOPMYIIBI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XHMHYECKHX CBOWCTB WM CIIOCOOOB TIOJYYCHHUS,
ONpeeICHUE JOJIM BBIX0OJa TPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanust MeXmpeaMETHBIX CBsI3ed Tpu W3ydeHMH opraHudeckod xumuu B 10 kmacce
OCYIIIECTBIISIETCS Yepe3 MCIMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX NMOHSTUN, TaK U MOHSATHH,
MIPUHATHIX B OTAENbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOT O IIUKJIA.

OO01iue ecTecTBEHHO-HAyYHbIE MOHSATHUS: SBJICHHE, HAy4HBIH (akKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHalu3, CHHTE3, Kaccudukanms, HaboIeHIe, U3MEPEHHE, IKCIIEPUMEHT, MO/IE]Tb, MOJICTTUPOBAHUE.
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@dusuka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHbD,
BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHHUE BEHIECTBA, (PU3MUECKUE BEIMYUHBI, €IHMHUIIBI
U3MEPEHUs, CKOPOCTh, SJHEPIHs, Macca.

buonorus: knerka, OpraHusM, 3KOCHUCTeMa, Ouocdepa, MeTadoiIM3M, HACIEICTBEHHOCTbD,
aBTOTPOGHBIN U reTepoTpO(HBIN TUII MUTAHUSA, OpOXKeHHE, (POTOCUHTE3, JbIXaHue, OEIKH, YTIeBOIbI,
KHUPBI, HYKJICUHOBBIC KUCIIOTHI, (DEPMEHTHI.

I'eorpadus: nonesHble HCKONIAEMbI€, TOILIUBO.

TexHonmorus: NUINEBbIE IPOLYKTHI, OCHOBBI PAlMOHAIBHOIO IHMTAHMS, MOIOIIHME CPEACTBA,
MaTEepHajbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBILIASA U HEOPTAHUYECKAA XUMUA

TeopeTnueckne 0CHOBBI XUMHH.

Atom. CocraB aTOMHBIX szuep. XUMHYECKHH 31eMeHT. M3otonel. CTpoeHHME 3JIEKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBBIE YMCIIA. JHEPTeTUYECKHE YPOBHH M MOJYPOBHH. ATOMHBIC OpOHTAIIH.
Kiaccudukanuss XMMUYECKHX 3J€MEHTOB (s-, p-, d-, f-anmementsl). PacnpenencHue 31eKTPOHOB 110
aTOMHBIM OpOMTaIsAM. OJEKTPOHHbIE KOH(UIYpallMM aTOMOB 3JIEMEHTOB IE€PBOrO—4ETBEPTOrO
[IEpPUOJIOB B OCHOBHOM M BO30YXJCHHOM COCTOSIHMM, OJJIEKTPOHHbIC KOH(UIYpaluu HOHOB.
DNeKTPOOTPULIATETEHOCTD.

Ilepnonnueckuit 3akoH u [lepuonnueckas cucreMa XUMHIECKUX 3i1eMeHToB J[. M. Menneneesa.
Cas13p nnepuouueckoro 3akoHa u [lepruoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB C COBPEMEHHOMN
TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB XMMHMUYECKHUX DJIEMEHTOB H
oOpa3yeMbIX HMMH HPOCTBIX U CJOXHBIX BELIECTB IO TpymnmaM M HepuoiaM. 3HAYCHUE
nepuoanyeckoro 3akona J[.1. Menneneena.

XuMmunyeckass CBsI3b. BHIBl XMMHMUYECKOM CBSI3U: KOBAJCHTHAs, WOHHAsA, METAJUIMYECKas.
MexaHu3mMbl 00pa3oBaHUs KOBAJEHTHOM CBSI3U: OOMEHHBIH M JIOHOPHO-AaKLENTOPHBIA. DHEprus M
JUIHA cBs3U. [1onsSpHOCTH, HANIPABJIEHHOCTh U HACHIIIAEMOCTh KOBaJEHTHOM cBsi3U. KpaTHble CBS3M.
Bonoponnas cBa3b. MexMOIIEKyIIpHBbIE B3aUMOJAEHCTBHS.

BaneHTHOCTh ¥ BaJI€HTHBIE BO3MOXHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpPBI MOJIEKYJ €
UX F€OMETPUYECKUM CTPOEHHEM (Ha IpUMepe COeAMHEHUH 3IeMEHTOB BTOPOTO MEPHO/Ia).

[IpencraBienre 0  KOMIUIEKCHBIX — coeiMHeHHAX. CocTaB  KOMIUIEKCHOTO  HMOHa!
KOMIUIEKCOOOpa3oBarenb, JIMTaHAbl. 3HAYeHHE KOMIUIEKCHBIX  coenuHeHuil. Ilonstue o
KOOPJAMHALIMOHHOW XUMHH.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMsI. THUIBI KPUCTAJUIMUECKUX PEIICTOK
(CTPYKTYp) U CBOMCTBA BEILLIECTB.

Ilonsatne o mucnepcHbIXx cucremax. McrtuHHble pacTBophl. [lpeacraBieHue o KOJIJIOWIHBIX
pactBopax. CrocoObl BbIpak€HUsI KOHIIEHTPAllMU pacTBOPOB: MaccoBasi J10JIsl BEIIECTBA B PAcTBOPE,
MoJIIpHas ~ KOHLeHTpauus. HacblllleHHble U HEHaChIIIEHHbIE  PacTBOPBL, PaCTBOPUMOCTD.
Kpucrannoruapartsl.

Knaccupukanuss M HOMEHKJIAaTypa HEOPraHMYEeCKUX BelIecTB. [pHBHAJIbHBIE Ha3BaHUSA
OTJENbHBIX MPEACTaBUTEIEH HEOPraHNUYECKUX BEIECTB.

Krnaccudukanus XMMHUYECKUX peaklMid B HEOPraHMYECKON M OpraHMYecKoM XMMHHU. 3aKOH
COXPAaHEHHs MAacChl BEUIECTB; 3aKOH COXPAHEHWS M IIPEBPALICHUS DSHEPrUU NPU XUMHUYECKUX
peakiusx. TertoBbie 3hHeKThl XUMUUYECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKOpOCTh XMMHUYECKOH pEeakIiy, ¢ 3aBHCUMOCTh OT PazIHYHBIX (akTopoB. ['OoMoreHHsnle u
rereporeHHsle peakuu. Karaams u kaTains3aTopsl.
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OOpatumbie 1 HeoOpaTHMbIEe peakluu. XUMHYECKOe paBHOBecHue. KoHCTaHTa XUMHYECKOTO
paBHOBecusi. DaxkTopbl, BIUAIOINIME Ha TOJOKEHHE XHMHUYECKOTO pPABHOBECHUS: TEMIIeparypa,
JIABJICHUE U KOHLICHTPALMU BEIIECTB, y4acTBYOIWMX B peakuuu. [ Ipunuun Jle [latense.

DnexTpoauTuyeckas nuccounanus. CunbHble U cadble MeKTponuThl. CTeneHb TUCCOLUalUu.
Cpena BOTHBIX PAaCTBOPOB: KHCIIOTHAs, HEWTpasibHas, miejgovHas. Bomoposamblii mokaszatensb (pH)
pactBopa. ['maponus coneil. Peakiium noHHOTO OOMEHA.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE  peakiuu. CreneHb  okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. [lpolieccl OKUCIEHHMSI U BOCCTaHOBJIEHHs. BakHeWmine OKHUCIUTENH U
BOCCTaHOBUTEIH. MeTO/T 3JIEKTPOHHOTO OanaHca. DJIEKTPOIU3 pacCTBOPOB U PACILIIAaBOB BEIIIECTB.

DKCHEepUMEHTAIBHBIE METO/IbI U3YUCHHS BEILIECTB U UX MPEBPAIICHUI: pa3IoKeHHe NEPOKCHIA
BOZIOPOJa B IPUCYTCTBUM KaTajM3aTopa, MOJEIN KPUCTANIMYECKUX PELICTOK, IPOBEICHHUE peaKui
MOHHOTO OOMEHa, OMpeJlelIeHHe CpeAbl PacTBOPOB C MOMOIIbIO HWHIUKATOPOB, U3yUYEHUE BIUSHUS
Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUECKOHN pPeaklUy U MOJI0KEHHE XUMHUYECKOI0 PABHOBECHSI.

Heopranunueckasi Xumus.

[Tonoxenue HemeramnoB B Ilepuoguueckol cucreme XuUMHUYeCKHX dsemeHToB J[.H.
MenzeneeBa 1 0COOEHHOCTU CTPOEHUS UX aTOMOB. Du3MUeCKrue CBONCTBA HEMETAIIOB. AJIOTPOIUS
HEMETAJIOB (Ha MpUMeEpe KUCIopoaa, cephl, hochopa u yrireposa).

Bomopon. Ilomyuenue, Qusmueckue M XHMHUYECKHE CBOMCTBA: pEakUud C MeETaUIaMH U
HEMeTallJIaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ Mapubl. TOMINBHBIE 37IEMEHTHI.

lanmorensl. Haxoxpaenue B mpupoAe, CHOCOOBI TMOJIydeHHUs, (U3HUECKHEe W XHUMHUYECKHE
cBorictBa. ['amoreHoBogopoapl. BaxkHeliine KUCIOPOACOAECPKAIIME COCIUHEHUS TaJOTEHOB.
JlabGopaTopHbIe W MPOMBINIICHHBIC CIIOCOOBI TIOJMyYEHUsI TajJoreHoB. [IpuMEHEHHE TaIOTEHOB M HX
COETUHEHUH.

Kucnopon, o3on. JlaboparopHble W NPOMBILUIEHHbIE CIIOCOOBI IOJIyYE€HUS KHCIOpOJa.
®u3nyuecKre 1 XUMUYECKHE CBOMCTBA U TPUMEHEHUE KUCIOPO/ia U 030HA. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxaenue B mpupoje, crocoObl MmoiaydeHus, (U3nIecKne U XUMUYECKHE CBOWCTBA.
CepoBogopon, cynbdunsl. Oxcup cepri(I1V), okcun ceppi(VI). Cepuucras u cepHas KHCIOTHI U UX
conu. OcCOOEHHOCTH CBOMCTB CepHOI KUCIOTHI. [IprMeHeHune ceprl U €€ COeMHEHU.

A3zor. HaxoxzaeHue B mpupojie, croco0bl NoayyeHus, pu3sniyeckrue 1 XMMUYECKUE CBOMCTBA.
AmMmuak, HUTpuIpl. OKCHUIbl a30Ta. A30THCTasl U @30THASI KUCIOTHI U X colii. OCOOEHHOCTH CBOMCTB
a30THOM KUCHOTHL. [IpriMeHeHne a30Ta U ero coeAuHeHnH. A30THBIE yI00pEHUS.

®ochop. Haxoxaenue B mpupoe, crnocoObl Moy4eHus, (Gru3nueckue 1 XUMUYECKHUe CBOMCTBA.
®ochuast u gochun. Oxcunsl docdopa, GochopHas kucnora u e¢ conu. [Ipumenenne docdopa u
ero coeauHeHni. @ochopHbie yI0OpeHuUs.

Yrnepon, HaxoXKAeHUE B IpUpojie. AJIOTponHble Moaupukamuu. OU3N4eckrne U XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yraepogaoM. Okcun yraepona(ll), okcun yraepoma(IV),
yrojgbHas KHCIOTa MU €€ COJMU. AKTHUBUPOBAHHBIA yroiib, ancopOiusa. DymmepeHs, rpadeH,
yraepoAHble HAHOTPYOku. IIpuMeHeHHe MpOoCThIX BEIIECTB, OOpa30BaHHBIX YIJIEPOAOM, H €ro
COCIMHECHUM.

Kpemuuii. Haxoxnenue B mpupoje, crmocoObl TonydeHus, (U3HUYEeCKHUe M XUMHUYECKUE
cBoiictBa. Oxcun kpemuus(IV), kpeMHueBas KUCIOTa, CHIMKAThHL. lIprMeHeHWE KpPEeMHHUS W €ro
coeauHeHnil. CTEKI0, €ero NoJIydeHue, BUIbl CTEKJIA.

[Tonoxxenne MeramwnoB B Ilepumogudeckold cucTeMe XHUMHUYECKHUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOCHHS 3JIEKTPOHHBIX 000JI04eK aToMoB MeTasioB. OOmue (u3nyeckue CBOMCTBA METAJIOB.
[Ipumenenue meTaiioB B ObITY U TexHHKE. CIUIaBbl METAJUIOB.

DNEKTPOXUMHUYECKHNA P HampspDkeHud MeTtaymioB. OOmme crnocoObl MOMyYeHUsT METAJIOB:
TUAPOMETAIUTYPIUsl, MUPOMETAILTYprusi, 3JeKTpoMeTautyprus. [loHsiTHE O KOppO3UU METAILIOB.
Crioco0bl 3aUTHI OT KOPPO3HH.
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OOmast xapakrtepuctuka MetamwioB |A-rpynmer Ileproguueckoid CHCTEMBI XUMHUYECKHX
anieMeHTOB. HaTpuit u kanwmii: momydeHue, (U3MUYECKHME W XUMHUYECKHE CBOMCTBA, NPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIMHEHUM.

O6mas xapakrepuctuka wmetauioB |IA-rpynner Ileproguueckoil CUCTEMBl XHUMHUYECKHUX
3JIEeMEHTOB. MarHuii U KanbLMii: MoJdydeHue, (pU3nYecKue U XMMHYECKHe CBOWCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB M UX coequHEeHUH. JKECTKOCTh BOJIBI M CIIOCOOBI €¢ yCTpaHEHUS.

ANIOMMHUI: TIONy4YeHUE, (U3NYECKHEe W XHMHUYECKHE CBOICTBA, MPUMEHEHHE IPOCTOrO
BelleCTBA W €ro coeavHeHud. AMQoTepHble CBOIiCTBa OKCHIa W TUAPOKCHIA aATIOMUHUS,
TUAPOKCOKOMILIEKCHI aJJFOMUHMUS.

OOmiast xapakTepucTHKa MeTaiioB modouHsix noarpymni (b-rpynm) [epuonuyeckoit cuctembl
XUMHUYECKUX 3JIEMEHTOB.

@usnueckue U XMMHUYECKHME CBOWMCTBA Xpoma U €ro coeauHeHud. OKCuAbl U TUAPOKCHJIBI
xpoma(Il), xpoma(Ill) m xpoma(VI). Xpomarel M AuXpOMaThl, UX OKHCIUTEIbHBIC CBOMNCTBA.
[TonydyeHne u npuMeHEeHUE XpoMa.

@u3NYECKUEe U XUMUYECKUE CBOMCTBA MapraHia U €ro CoeAMHEeHU. BaxkHeimme coequHeHust
mapranna(ll), wmapranma(IV), wmapranna(VI) wu wmapranma(VII). Ilepmanranar xamus, ero
OKHCIIUTEIIbHBIE CBOMCTBA.

dusnyeckue U XMMHUYECKHE CBOWCTBA JKeie3a M ero coeauHeHuil. OKCuabl, TMIPOKCHUIBI U
comu xene3a(ll) u xeneza(Ill). [Tonyuenue u npuMeHeHHe Kelie3a U €ro CIUIaBOB.

Pusznueckue U XUMHUYECKHE CBOWCTBA Meau U e¢ coeauHeHud. [lonyueHune u npumeHeHue
MEIU U €€ COSIUHEHUH.

[uuk: momydeHue, GU3NYECKUE M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC CBOWCTBA OKCHAA U
TUAPOKCH/IA IUHKA, THAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne LIMHKA U €r0 COeIUHEHUI.

DKCrepuMEHTAIbHBIE METOJbl M3YUEHHUs BEIIECTB M UX MPEBpAlICHUI: U3yueHue oOpaslioB
HEMETaJIOB, TOopeHue cepbl, (ocdopa, ’kenesa, MarHus B KHCIOPOJE, H3YyUEHHE KOJJICKIUH
«MeTannel U CIJIaBbl», B3aUMOJICHCTBUE IIEIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIJIOB C BOJOM
(BO3MOYKHO HCIIOJIb30BaHHE BHUIEOMATEpUaIOB), B3aWMOJEWUCTBHUE IIMHKA M JKejle3a C PacTBOPAMHU
KHCJIIOT M IWIEJIOYel, KaueCTBEHHbIC PEAKIMU Ha HEOPraHWYeCKHE aHWOHBbI, KaTHUOH BOJOPOJA U
KaTHOHBl METAJIJIOB, B3aUMOJECUCTBUE THUAPOKCHIOB AIIOMUHHS M LIMHKA C PacTBOpaMU KHUCIOT U
iesIouel, peleHnue IKCIepUMEeHTalbHbIX 3a1a4u 1o Temam «l anorens», «Cepa U €€ COeAUHEHU»,
«A30T U Qochop M uUX coenMHEHHUs», «MeTauibl TIaBHBIX MNOATrpyNm», «MeTamisl MOOOUYHBIX
MOATPYIII.

XUMUS U )KU3Hb.

Ponp xuMum B oOecniedeHHMH YCTOWYMBOTO pPa3BUTHUS yelloBedecTBa. [lOHSATHME O HAyUHBIX
MeToAaxX MO3HAHUS U METOJOJOTMH HAy4YyHOTO HCCienoBaHus. HaydHble TPUHIUIB OpraHu3aiin
XMUMHUYECKOT0 Mpou3BoAcTBa. [IpombllieHHBIE CHOCOOBI TMOMYYEHUs BaKHEHIIMX BEIIECTB (Ha
IpUMepe TMPOU3BOJACTBA aMMHaKa, CEpPHOM KHUCIOThL, MeTaHona). [IpomblluieHHbIE CIOCOObI
MIOJIy4EHUsI METaUIOB M CIUIAaBOB. XHMMHMYECKOE 3arps3HEHHE OKpYXKarolled Cpexpl U €ro
nociuencTBus. Posib Xumun B 00ecrieyeHH SHEPreTHIecKo 0€301MacHOCTH.

Xumusi u 3740poBbe 4yenoBeka. JlexkapcTBeHHble cpeacTBa. I[IpaBuna ucnonb3oBaHUS
JIEKapCTBEHHBIX IpenaparoB. Posib XUMUM B pa3BUTUU MEIULUHBI.

XUMUsl THIIU: OCHOBHBIE KOMIIOHEHTHI, MHILNEBbIE A00aBkU. Poinp xumum B obecrieueHUU
MUIIEBON O€30MacCHOCTH.

Kocmernueckue u mnapgpromepHbie cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHoOro
MCIIOJIb30BAaHUs MIPENapaToB ObITOBOM XMMHUH B MIOBCEAHEBHOMN KU3HU.

XUMHS B CTPOUTEIBCTBE: BAXKHEHUIIINE CTPOUTEIbHBIE MaTEepPHAIIbI (IIEMEHT, OCTOH).

XUMHS B CEIIbCKOM X03sTiicTBe. OpraHnyecKre U MUHEpaIbHbIC YI0OPEHUS.
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CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MaTepHallbl, Kpacku, CTEKJIO, KepaMmuka. Marepuaibl i
JIEKTpOHUKU. HaHOTEXHOIOT U Y.

Pacuérnrble 3agaumn.

PacuéThl: Macchl BemiecTBa MM 00BbEMa Ta30B M0 W3BECTHOMY KOJHMYECTBY BEIIECTBA, MAacce
WM 00bEMY OJIHOTO U3 YYaCTBYIOIMX B PEaKLUM BELIECTB, MacChl (00bEMa, KOJIMYECTBA BELIECTBA)
MIPOAYKTOB PEAKIIMHU, €CIIH OJHO U3 BELIECTB UMEET IPUMECH, Macchl (00BbEMa, KOTMIECTBA BEIECTBA)
IIPOJYKTA pPEaKlMM, €CJIU OJHO U3 BELIECTB JAHO B BUJE pacTBOpa ¢ ONPEIEICHHON MaccoBOM A0jei
PacTBOPEHHOI'O BELIECTBA, MACCOBOM JJOJU M MOJISIPHOM KOHLIEHTPAaLlMK BELIECTBA B PACTBOPE, IOJIU
BBIXOZAa TPOJYKTA PEAaKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIe CBA3U.

Peanuzanus MeXnpeaMeTHBIX CBSI3E€H MPH U3y4eHHH OOINed W HeopraHmveckoil xumuu B 11
KJIacce OCYILIECTBISETCS 4epe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAay4YHBIX MOHSATUH, TaK U
MIOHATHUM, IPUHATBHIX B OTIAEIbHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OOmre ecTecCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHHE, HAyYHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJM3, CUHTE3, KIaccu(uKaIus, NepuoIUnIHOCTb, HAOIIOICHHEe, H3MEPEHHE, SKCIIEPUMEHT, MOJIEIb,
MOJIETIUPOBAHUE.

®dusuka: Marepusi, MUKPOMUDP, MAKPOMUD, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, AHEPreTUUECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperarHoe
COCTOSIHME BEIIECTBA, WJICANbHbINA ra3, (U3MUECKUE BEJIUYMHbBI, €AUHULIBI U3MEPEHMs, CKOpPOCTb,
JHEprus, Macca.

buonorusi:  kierka, opraHusM, 9KocucTema, Ouocdepa, MeTaboiIM3M, Makpo- U
MHUKPOAJIEMEHTBI, OCIIKH, KHPBI, YIJIEBOJAbI, HYKIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHHI,
KPYTOBOPOT BEILIECTB U IIOTOK SHEPTUH B SKOCHCTEMAX.

I'eorpadus: MuHepaibl, TOpPHBIE OPOABI, OJE3HbIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonmorusa: XUMHUYECKas IPOMBIIUIEHHOCTb, METAJUIYPrUsl, CTPOMUTEIIbHBIC MaTEpHUAIbI,
CEJIbCKOXO3SIIICTBEHHOE  NPOM3BOJCTBO,  NUINEBAas  MPOMBIIUIEHHOCTb,  (hapMaleBTUYEeCKas
MIPOMBILIIEHHOCTh, MTPOU3BOACTBO KOCMETHYECKUX IIPENapaToB, MPOU3BOIACTBO KOHCTPYKLIMOHHBIX
MaTepHuaoB, dJIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.
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IUDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA [IPOTPAMMLBI 110 XMMHUM HA
YIJIYBJIIEHHOM YPOBHE CPE/ITHEI'O OBIIET'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATHI

B COOTBECTCTBUU C CHCTEMHO-IACATCIBHOCTHBIM IIOAXOJOM B CTPYKTpr JINYHOCTHBIX
PE3yabTaTOB OCBOEHHUS IMpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro OO0INero 0O0pa30BaHMs BbIICICHBI
CIIEAYIOIINE COCTABIIAIONINE: OCO3HAHUE OOYYaIOIMMHUCS POCCHIUCKOM IpaXkJIaHCKOW HIAEHTHYHOCTH;
TOTOBHOCTh K CaMOPa3BHTHIO, CAMOCTOSITEJIBHOCTH W CaMOOIPEICIICHHIO; HaJHYHe MOTHBALMH K
00Yy4EHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCS IIPHUHATHIMU B OOIIECTBE
OpaBWaMd M HOPMaMH T[IOBEICHUS; HAIMYHAE MPABOCO3HAHUS, 9SKOJOTHYECKONH KYIbTYpBI;
CIIOCOOHOCTH CTABUTh LIEIH U CTPOUTH KU3HEHHBIE IIIaHBbI.

JIMYHOCTHBIE PE3yIbTaThl OCBOCHHUS MPEAMETa «XUMHS» OTPAKAOT CHOPMUPOBAHHOCTH OIBITA
MO3HABATEJIbHOW W TMPAKTUYECKOW JEATEIBHOCTH OOYYalONIMXCS B MPOIECCe pealn3aliu
00pa30BaTEeNbHON JIEATEITHHOCTH.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMUS OTPAKAIOT CPOPMHUPOBAHHOCTD OIIBITA
[O3HABATEJIbHOW W TMPAKTHYECKOW JEATEILHOCTH OOYyYalolMXCsl B MPOIECCe peaar3aluu
00pa3oBaTenbHON JAEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro BOCIIMTAHMS:

OCO3HaHHUs 00Y4aIOIUMHUCSA CBOMX KOHCTUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, yBaXKEHUS K
3aKOHY U ITPaBOTIOPSIKY;

NpPEACTaBICHUS O COIMATbHBIX HOpPMax MW TpaBHIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOM JEATEIBHOCTH IPU CO3/1aHUU YYEOHBIX IPOEKTOB,
peHIeHI/II/I y‘-I€6HBIX U IIO3HABAaTCIJIbHBIX 3a1a4, BBIITOJITHEHUU XUMHNYCCKUX 3KCHCpI/IMCHTOB;

CIMIOCOOHOCTH TOHMMATh U MMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY M apryMEHThI APYTUX TPH
aHaJIM3€e Pa3IMYHbIX BHIOB yUeOHOH JeSITENbHOCTH,

2) NaTPHOTHYECKOT0 BOCIIUTAHUS

IICHHOCTHOI'O OTHOIIICHHUSA K I/ICTOpI/ILIeCKOMy 158 Hay‘IHOMy HaCJICIONIO 0T€‘~I€CTB€HHOI7[ XUMUU,

YBa)KeHI/Iﬂ K HpOHeCCY TBOpquTBa B O6J'IaCTI/I TeOpI/II/I " HpaKTI/I‘IeCKOFO HpI/I.]'IO)KeHI/Iﬂ XUMHWU,
OCO3HaHHsI TOTO, YTO JIAHHbIE HAYKH €CTh PE3yNIbTaT JIUTEIbHBIX HAOIOACHUH, KPOTOTIMUBBIX
HKCIIEPUMEHTAIBHBIX TOUCKOB, IIOCTOSIHHOTO TPY/Aa YIEHBIX U MPAKTHKOB;

HHTepeca U ITO3HABATCIIBHBIX MOTHUBOB B HOJ'Iy‘-IeHI/II/I 158 HOCJ'IG)IYIOHIGM aHaJlIn3e I/IH(bOpMaHI/H/I 0
Hepe)]OBBIX JOCTUKXCHUAX COBpeMeHHOfI OTC‘ICCTBGHHOﬁ XHUMUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUSI, 3THYECKOTO TOBEICHNS;

CHOCO6HOCTI/I OIICHUBATH CI/ITyaHI/II/I, CBA3aHHBIE C XHUMHUYCCKUMU ABJICHUIAMHU, U HpI/IHI/IMaTI)
OCO3HaHHBIC PEIICHUS, OPHEHTHPYICH HAa MOPaIbHO-HPABCTBECHHBIE HOPMBI M IIECHHOCTH;

TOTOBHOCTH OIICHUBATh CBOC TMOBEJICHHE M TMOCTYIKH CBOMX TOBAPHIIEH C TTO3UIIHI
HpaBCTBeHHBIX nu HpaBOBBIX HOpM nucC y‘-IéTOM OCO3HaHUsA HOCHC}ICTBI/Iﬁ HOCTYHKOB;

4) opMupoOBaHHUS KYJIHTYPbI 310POBbSI:

MOHUMAHUS [EHHOCTEH 3M0pOBOr0 M 0Oe30macHOro obOpasa JKH3HH, HEOOXOJAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUIECKOMY 310POBBIO;
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COOJTFOICHUS TIPABMII 0€30TaCHOTO 00paIleHus C BEIIeCTBAMU B OBITY, TOBCEAHEBHOW KU3HU, B
TPYAOBOU AEATEIbHOCTH;

MMOHMMAHHUS [ICHHOCTH TPaBUJ UHANBUIYAILHOTO U KOJUIGKTHBHOTO 0€30IaCHOTO MOBEACHHUS B
CUTYaLMSX, YTPOKAOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCJEICTBUN U HENPUATHUS BPEIHBIX MPUBBIUEK (YHOTPEOIECHUS aTKOT OIS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCTIMTAHUS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKOW  JI€ATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U JPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YyaCTHE€ B PEIICHUH MPAKTUYECKHUX 33Jad  COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3yUeHUIO TPOo(deCcCuil pa3IuyHOrO poja, B TOM YHCIIe HA OCHOBE
MIPUMEHEHUS MPEMETHBIX 3HAHUI M0 XUMUU;

YBaXXEHUS K TPYLY, JIIOISIM TPyAa U pe3ysibTaTaM TPYAOBOH JACSATEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHJIMBHIYAJLHON TpaeKTOpHH O0pa3oBaHHs, OymyIien
npodeccun U peanuzaldyd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYCTOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, UHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) IKOJIOTHYECKOr0 BOCIIUTAHUS:

IKOJIOTHYECKH I[1eJIeCO00Pa3HOTO OTHOIICHUS K MPUPOAC KaK HCTOYHUKY CYIIECTBOBAHUS
JKM3HM Ha 3eMIIe;

MOHUMAaHUS TJIO0ATFHOTO XapaKTepa HSKOJOTHYECKHX MpoOsieM, BIMSHHUS SKOHOMHYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPEBI;

OCO3HaHUS HEOOXOIUMOCTH HCHOJL30BaHUS JOCTH)KCHHHA XWMHH JUIsl PEIICHUS BOIPOCOB
palMOHAIBHOTO NPUPOIONOIb30BAHUS;

AKTUBHOTO HEMIPUATHS ACUCTBUHM, MPUHOCIIINX BPE OKpYXkarollel MPUPOJHON Cpeae, yMEHUs
MIPOTHO3UPOBATH HEOJIATONPUATHBIE YKOJIOTHYECKUE TOCIEACTBUS MPEINPUHUMAECMBIX JEHCTBUNA U
MpeA0TBpaIaTh UX;

HaJu4usl Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, 9SKOJOTMYECKOM KYJIbTYpbl, OIbITa
NEATEIBbHOCTH  JKOJIOTMYECKOM  HANpaBIEHHOCTH, YMEHUSA  pPYKOBOJACTBOBAaTbCS HMH B
MMO3HABATEIbHOW, KOMMYHUKATUBHONW W COITMAIBHOM TMPAKTHKE, CIIOCOOHOCTH U yYMEHHS aKTHBHO
MPOTUBOCTOATH UJICOJIOTHH XeMOo(poouu;

7) HEHHOCTH HAYYHOTO MO3HAHMSA:

MUPOBO33PEHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YypPOBHIO  Da3BUTHS HAayKd H
0OIIECTBEHHO! MPAKTUKH;

MOHUMAaHUS CNEeUU(PUKM XUMHUM KaK HayKH, OCO3HaHUS e¢ poiu B (OPMUPOBAHUU
paIMOHATIBFHOTO HAYYHOTO MBIIIUICHHUS, CO3/IaHUHU [[EJIOCTHOTO MPEACTABICHHUSI 00 OKPYKAIOIIEM MUPE
KaKk O €IMHCTBE NPHUPOJAbl U YEIOBEKA, B IMO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH M pEIICHUU
po0JieM CoXpaHEeHUs TPUPOTHOTO PABHOBECHS;

YOSXKICHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUHU JUIsl COBPEMEHHOW IMBWIM3AIMU: B €€
T'YMaHUCTUYECKONH HAMpaBICHHOCTH M BaXXHOW pPOJHM B CO3/JaHUM HOBOW 0a3bl MaTepHalbHOMN
KYJIbTYPbI, B PEUICHUH TI00aTbHBIX MPOOJIEM YCTOMYMBOTIO PA3BUTHUS 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPTEeTUYECKON, MUIIEBOM M SKOJOTHYECKOW O€30MacCHOCTH, B PA3BUTHH MEIUIIMHBI, 00ecTeueHnn
YCJIOBHH YCIIEIITHOTO TPY/a ¥ DKOJIOTHYECKH KOM(DOPTHOM KU3HH KaXKJAO0TO WiICHa 0OIIEeCTBa;

€CTECTBEHHO-HAyYHOH  TIpaMOTHOCTU: MOHUMAHUSA  CYIIHOCTH  METOJOB  IO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIONB30BAaTh MOJIydaeMble 3HAHHS IS
aHaJiM3a U OOBACHEHUS SBJICHHUM OKPYXKAIOUIEr0 MHpa U MPOUCXOASIINX B HEM W3MEHEHUN, yMEHUs
nenaTth 00OCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (PAKTOB U MUMEIOMIMXCS JAHHBIX C LIEJbIO
MOJTYYEHUS JOCTOBEPHBIX BBIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSITEIHHO MCIOIB30BaTh XUMUYECKUE 3HAHMS ISl PEIIeHUs TpoOiieM B
pEATbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHMIO, UCCIIEIOBATENBCKOM 1eATeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUN IO XMMHUU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/la B pa3u4HbIX chepax mpodeccnoHanbHOM NesITeNbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpenmMeTHbie pe3yIbTaThl OCBOCHHUS MPOrPAMMBI 10 XUMHUH HA YPOBHE CPEIHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:

3HAYUMBbIC JIA q)OpMI/IpOBaHI/IH MHPOBO33pPCHUA O6y‘-IaIOH_II/IXCSI MCKIUCHUIITIMHAPHBIC
(MEXITpeMETHBIC) OOIICHAYYHbIC TMOHATHS, OTPAKAIOIINE [[EIOCTHOCTh HAYYHOH KapTHHBI MHpa U
crieuuKy METOJOB TO3HAHMSA, HCIOJb3YEeMbIX B €CTCCTBEHHBIX HayKax (MaTepHs, BEIICCTBO,
SHEPTHUsl, ABJICHHE, MTPOIIECC, CUCTEMA, HAYYHBIN (paKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, HCCIICIOBaHNE, HAOIOICHNE, U3MEPEHHE, IKCIICPUMEHT U IPYTHE);

yHUBEpCalbHbIe ydeOHbIC EHUCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATHBHbBIC, PETY/ISTUBHBIC),
obecrnieunBarome GopMupoBaHue (GyHKIMOHAILHONW TPAMOTHOCTH M COIMAJIBHOW KOMIICTEHIIMU

o0yJaromuxcs;

CIIOCOOHOCTh 00yJaroIHXCsI UCII0JIb30BATh OCBOCHHBIC MEKTUCIUILIMHAPHBIC,
MHPOBO33PEHYECKUE 3HAHUS U YHHUBEPCAIbHbIC yueOHbIC ACHCTBUS B MO3HABATEIBHON M COIMATBLHON
MIPaKTUKE.

MertanpeaMeTHbple  pe3yibTaThl  OTPAKAIOT  OBJAJICHUE  YHUBEPCAIBHBIMH  yUCOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMUA U PETYJISATUBHBIMU JEHCTBUSMM.

IMo3HaBaTeIbHBIE YHUBEPCAJIbHBbIE YUeOHbIE IeiiCTBUS

1) 6a3oBbIe JJOrHYeCKHe IeHCTBHUS:

CaMOCTOSITENTFHO ~ (pOpPMYyNTUpOBaTh H  aKTyaJIM3UPOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEAETIATH ENN JeATeNLHOCTH, 3aaBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHUSI, COOTHOCUTH
PE3yNbTaThI AEATENLHOCTH C TOCTABIIEHHBIMU IEJISIMH;

HCIIOJIB30BaTb IHpU OCBOCHUU 3HaHUHI HpI/IéMI)I JJIOTUYCCKOI'0O MBIINUIICHUA: BBbIACIATH
XapaKTCPHBIC IMPU3HAKH HOHATHHU n YCTaHABJIMBATb nux B3aMMOCBA3b, HUCIIOJIB30BaTh
COOTBETCTBYIOIIME TTOHATUS TSI OOBSICHEHUS OTJENbHBIX (DAKTOB U SBICHHUIA;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPUH JIJIA KJ'IaCCI/I(l)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKHHﬁ;

YCTaHaBJIMBATE NPUYINHHO-CICACTBCHHBIC CBA3U MEXKY U3YyHaCMbIMU ABJICHHUAMU

CTPOUTH JIOTHYECKHE PACCYKICHUS (MHAYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M TMPOTHBOPEUUS B PACCMATPUBAEMBIX SBIICHUSAX, (OPMYITUPOBATH BHIBOABI U
3aKJTFOYCHUS,

INPUMCEHATE B IPOLCCCE IMMO3HAHUA MCIIOJIB3YEMBIC B XHMMHUH CHUMBOJHNYCCKUC (3HaKOBBIe)
MOJIeTIH, TPE0OPa30BHIBATh MOJIENbHBIE MPEACTABICHHUS — XUMUYECKUN 3HAK (CHMBOJ) DJIEMEHTA,
xumuueckas ¢popMmyia, ypaBHEHUE XUMUYECKON peakluy — MPU PEIICHUH YIeOHBIX MO3HABATEIHHBIX
U TPAKTHYCCKUX 3aaa4d, MIPHUMCHATHL HA3BAHHBIC MOJACIBHBIC MPCACTABICHUA JId BBIABJICHUSA
XapPaKTCPHBIX MMPU3HAKOB U3YyYAa€MbIX BEIICCTB U XUMHUYCCKUX peaKHHﬁ.

2) 6a30BbIe HCCJIENOBATEIbCKIE TeHCTBHA:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIHIA;
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dopmynupoBaTh IeTM M 3aJa4d  UCCIICAOBAaHUS, HCIOJb30BaTh IOCTaBICHHBIE U
CaMOCTOSITENTLHO C(POPMYITMPOBAaHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIsS
(bopMHpPOBaHHUS TUIIOTE3HI 110 POBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJAJe€Th HAaBbIKAMM CaMOCTOSATENbHOIO IUIAHUPOBAHUSA UM  IPOBEICHMUS  YUYEHHUECKUX
HKCIEPUMEHTOB, COBEPLICHCTBOBaTb YMEHHs HaONI0JaTh 3a XOJOM IIPOLECcca, CaMOCTOATENbHO
IPOTHO3UPOBATh €ro  pe3ysbTaTr, (opMyaupoBaTb OOOOIIEHHWS ¥  BBIBOJBl OTHOCHUTEIBHO
JTOCTOBEPHOCTH PE3yJbTATOB HCCIECIOBAHUSA, COCTABJIATH OOOCHOBAHHBIM OTYET O MPOACTAHHOM
pabore;

pUOOPETaTh OMNBIT YUEHUUECKON MCCIIeN0BaTEIbCKOW U IIPOEKTHON J1eATEIbHOCTH, IPOSIBIIATh
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METO/OB PELICHHs MPAaKTUYECKUX 3a71ad,
IIPUMEHEHUIO PA3JIMYHbIX METO/I0B IIO3HAHMUS.

3) pa6ora c undopmamueii:

OPHEHTUPOBATHCS. B PA3JIMYHBIX MCTOYHHMKAX MH(pOpManuu (HaydHO-TIOMYJIsIpHAs JUTepaTypa
XUMHUYECKOTO COJAEpXkKaHMs, CIpaBOYHbIE IOocoOusi, pecypchl UWHTepHeTa), aHaNIU3UpPOBATh
MHGOPMALIMIO Pa3IMYHBIX BUA0B U (HOPM NpesICTaBICHHS, KPUTUUYECKU OLICHUBATh €€ JOCTOBEPHOCTh
Y HETIPOTUBOPEUUBOCTb;

¢dbopMynHpOBaTh 3ampochl M TPUMEHSTHh pa3IMYHbIE METOJBl IPH TIOMCKE U oTOOpe
nHpopManuy, HeOOXOIMMOH [T BEITIOJTHEHUS YI€OHBIX 33124 ONPEIEIICHHOTO THIIA;

IpUOOpeTaTh OMNBIT MCIOJIb30BaHUA HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTUH H
Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIbHYIO (OpPMY TpeACTaBICHUs HHPOpPMAIUH (CXEMBI,
rpaduKu, 1uarpaMmsl, TaOJIUIbl, PUCYHKHU U IPYTHUE);

UCIOJIb30BaTh HayYHBIH SI3bIK B Kau€CTBE CPEACTBA MpHU padoTe ¢ XUMUYECKOH MHpOopManue:
IPUMEHATh MEXIIpeIMETHble ((pU3MuecKkue M MaTeMaTHYeCKue) 3HAKW M CHMBOJIBI, (OPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYpY;

HCIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTIAAHOCTHU.
KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJTbHBLIC y‘leﬁl—[l)le JedcTBHUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TeMBI B X0/1€ TUAJIOTa U/WUIH TUCKYCCHH,
BBICKA3bIBaTh UieU, GOPMYIHNPOBATH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS TIPEITI0KEHHON
3a1a4M;

BI)ICTYHaTB C npeseHTauMeﬁ pe3y.]'II)TaTOB HOSH&B&TGJ’IBHOﬁ JCATCIIBHOCTH, HOJ'Iy‘—IeHHI)IX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TPU BBIMOJHEHUH XUMHUUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKOH pabOThl TO HCCIEAOBAHUIO CBOMCTB HM3y4aeMbIX BEIIECTB, peaM3allH y4eOHOTO
MpoekTa, U (QOPMYITUPOBATH BBIBOABI MO pE3yJabTaTaM TMPOBEACHHBIX WCCIEIOBAHUNA TMYTEM
COTJIaCOBAHUS MO3UIIMHA B XOJ€ OOCYKJIEHUS U 0OMEHA MHEHUSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

CaMOCTOSITENIbHO TUTAHUPOBATh M OCYIICCTBIISATH CBOIO TIO3HABATEIBHYIO JEATCIHHOCTD,
ompezensis e¢ LeTM W 3aJadyd, KOHTPOJIUPOBAaThH W MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeajaraeMblii  aIrOPUTM JIEHCTBUN TMPHU BBITOJHEHUM YYE€OHBIX M UCCIIEIOBATEIbCKUX 3aj/ad,
BBIOMpaTh Haubosiee A(H(PEKTUBHBIA CHOCOO MX PEIICHUS C YYETOM IOTYYEHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBISITH CAMOKOHTPOJIH JISSTEIILHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.
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HNPEAMETHBIE PE3YJIbTATHBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHUS MPOrpaMMbl M0 XMMHU Ha YIIyOJICHHOM YPOBHE Ha
ypOBHE cpelHero oluiero o0pa3oBaHMs BKJIIOYAIOT crienuduueckue Ajig yueOHOro npeamera
«XUMHSA» HAaydyHbIE 3HAHHS, YMEHHS W CIOCOObI JEHCTBHI IO OCBOCHMIO, MHTEPIPETALMU U
peoOpa3oBaHUIO0 3HAHWM, BUABI ACATEIBHOCTH IO MOJYYCHHIO HOBOTO 3HAHUS W IMPHUMEHEHHIO
3HAHUU B Pa3IMUHBIX YY€OHBIX CUTYallUsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
¢ xumHen. B nporpamMme 1o XMMUM NpeIMETHBIE Pe3yJIbTaThl MPEICTABIEHBI 10 I'0JIaM U3YYEHUSI.

10 KJIACC

IIpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XMMHs OTPaKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUNA: O MECT€ W 3HAYCHUU OPraHUYECKOW XMMHU B CHUCTEME
€CTECTBEHHbIX HayK U €¢ pOJM B OOECIIEYEeHUU YCTOHYMBOI'O PA3BUTHUS UYEIOBEYECTBA B PEIICHUU
poOJIeM S3KOJIOTHMYECKOM, SHEpreTHYecKOM M MUIIeBOH 0e30MacHOCTH, B Pa3sBUTHM MEAMLIUHBI,
CO3/IaHMM HOBBIX MAaTEepUaloB, HOBBIX HCTOYHUKOB HHEPrHUH, B OOECIEUEHUH pPALKUOHAIBHOIO
MPUPOJIOIONB30BaHNSA, B (POPMHUPOBAHUN MHUPOBO33PEHUS M OOMICH KYJIbTYphI UYEIIOBEKA, a TaKKe
HKOJIOTUYECKU 0OOOCHOBAHHOT'O OTHOILIEHHSI K CBOEMY 3/I0POBBIO M IIPUPOJTHOM CpeJie;

BJI/ICHUE CUCTEMOM XMMHMYECKHUX 3HAHWM, KOTOPasi BKJIIOYAET: OCHOBOIIOJIATAIOIINE OHATUS —
XMMHUYECKHIA DJIEMEHT, aToOM, SIIPO U 3JICKTPOHHAs 000JIouKa aroma, s-, P-, d-aTOMHbIE OpOHTANH,
OCHOBHOE U BO30YXJICHHOE COCTOSIHUS aToMa, TMOpuau3anys aTOMHBIX OpOUTalel, HOH, MOJIeKyJa,
BaJICHTHOCTD, 3JIEKTPOOTPULATEIILHOCTD, CTENEHb OKHCIICHUS, XUMUYECKasi CBS3b, MOJIb, MOJIIpHAs
Macca, MOJISIpHbI OOBEM, YIVIEPOJIHBIM CKelleT, (PYHKIMOHAJIbHAS IpyIa, paauKal, CTPYKTYpHbIE
dbopmynbl (pa3BEpHYTHIE, COKpAIICHHBIC, CKEJIETHBIC), H30MEPUsl CTPYKTYPHAs M IIPOCTPAHCTBEHHAS
(reoMeTpuyeckas, ONTHYECKas), H30MEpbl, TOMOJIOTUYECKMHA psAJ, TOMOJIOTH, YIJIEBOAOPO/bI,
KHCIIOPOJI- U a30TCOAEPKALME OPraHUYECKHE COSIUHEHNS, MOHOMED, NOJIMMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TeOpUH, 3aKoHbl (nmepuoauueckuil 3akoH J. 1. Menneneesa,
TEOpHUsl CTPOCHMs OpraHMyeckux BemecTB A. M. byrinepoBa, 3aKOH COXpaHEHUs MAcChl BEILECTB,
3aKOH COXpAaHEHMsS U IMIPEeBpAIllEHUs] SHEPrUU NpU XMMHUYECKMX pEaKLHUsAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUN SA3BIK XUMHHM, MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE IIOHUMaHUS
MPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX SIBJIICHUH; MPEICTaBICHUS O MEXaHU3Max XUMHYECKUX
peakuui, TepMOJIMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSIX HX IMPOTEKAHMs, O B3aUMHOM
BJIMSIHUM AaTOMOB M TPYNI aTOMOB B MoJeKydaX (MHIYKTHBHBI M MeE30MEpHBIH 3PQeKTsl,
opuentantsl | u |l poxa); ¢dakromoruueckue cBeAEHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHUH H
0€30I1aCHOM  MCIIOJIb30BaHMM BAXHEWIIMX OPraHMYECKUX BEUIECTB B OBITY M INPaKTHYECKOM
NeSITeIbHOCTH YeNOBeKa, OOIIMX HAayuYHbIX MPUHIUIAX XMMHUYECKOTO MPOMU3BOJACTBA (Ha IpUMEpe
MPOM3BOJICTBA METAHOJIA, IepepadOTKu HePTH);

c(OpPMUPOBAHHOCTh YMEHMI: BBISIBJIATH XapaKTEpHbIE MPU3HAKU MOHATHH, yCTaHABIMBATh UX
B3alMOCBSA3b, HCIIOJb30BaTh COOTBETCTBYIOLIME IOHATHUS IPU OIMCAaHUM COCTaBa, CTPOEHUS U
CBOMCTB OpraHMYECKUX COECIMHEHUII;

c(hOPMUPOBAHHOCTh YMEHUH:

HCIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JUISl COCTaBJICHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAILICHHBIX U CKEJIETHBIX) (OPMYJ OPraHUYECKUX BEILECTB;

COCTaBJIATh YPABHEHMSI XMMHMUECKHX PEAKUUN U PacKpbIBaTh MX CYHUIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTAaBJIIEHUS JJIEKTPOHHOro OajaHca 3THX pPEaKLui,
peaxkiuii HFOHHOro 0OMEHa IMyTEM COCTaBJIEHHUS MX MOJHBIX M COKPAIICHHBIX HOHHBIX YPaBHEHU;

M3TOTABIIMBATE MOJENH MOJIEKYJI OPraHMYECKHUX BEILECTB IS WILIIOCTPALMHA UX XMMHYECKOTO
U IPOCTPAaHCTBEHHOTO CTPOEHUS;
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c(OPMHPOBAHHOCTh YMEHUH: YCTAHABIMBATH TPHHAUICKHOCTh H3YYCHHBIX OPraHMYECKHX
BEIIECTB MO0 MX COCTAaBYy M CTPOCHHUIO K OMNpPENeNICHHOMY KIJIACCY/TpyIIe COCIUHEHHWH, TaBaTh MM
Ha3zBaHMs 1o cucreMatudeckoi HomeHkinarype (IUPAC) u npuBoauth TpuBHaibHbIE Ha3BaHUS AJIS
OTAENbHBIX NPEJCTaBUTENICH OpPraHUYECKUX BELIECTB (ITWJIEH, AUETUJICH, TOJIyOJd, TIJIHLEPHH,
TUJICHIVIMKONb, (heHos, (GopManbIeruj, aueTalbleruj, aleToH, MypaBbUHAs KUCIIOTA, YKCYCHas
KHCJIOTa, CTEapUHOBAsI, OJICMHOBAS, MTAJIbMUTUHOBASL KHCIIOTHI, TJIMIMH, alaHuH, MaJbT03a, PPYKTO3a,
aHWINH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJL U IPYTHUE);

C()OPMHUPOBAHHOCT YMEHHUS ONPEAETATh BHJI XUMHMYECKOH CBA3M B  OPraHUYECKHUX
COeMHEHUX (KOBAJICHTHAs! M HOHHAs CBSI3b, G- U T-CBA3b, BOJOPOIHAS CBSI3b);

c(OPMHPOBAHHOCTH YMEHUS IPUMEHSTD MOJIOKEHHS TEOPUU CTPOCHUSI OPraHMUECKUX BELIECTB
A. M. BytnepoBa 11t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaATh COCTaB, CTPOEHUE, (PU3MUECKUE U XUMHUUECKUE
CBOWCTBA THUIHYHBIX IPEJICTABUTENECH pa3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB: AaJKaHOB,
LUKJIOAJIKAHOB, AJIKEHOB, aJKaJUEHOB, AaJKHHOB, apOMaTHUYECKHUX YIJEBOAOPOIOB, CIHPTOB,
aIIbJICTU/IOB, KETOHOB, KAPOOHOBBIX KUCIIOT, IIPOCTHIX U CIOKHBIX 3(HUPOB, )KUPOB, HUTPOCOCTMHEHUI
U aMHMHOB, aMHUHOKHCJIOT, O€JKOB, YIJIEBOJOB (MOHO-, JU- W IOJMCAaXapUa0B), WILIIOCTPUPOBATH
IEHETUYECKYIO CBA3b MEXKJYy HUMHM YPAaBHEHHMSIMU COOTBETCTBYIOLIMX XHMHYECKHUX PEAKIMHA C
HCIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHUS MOATBEPKAATh HA KOHKPETHBIX MIPUMEPAX XapaKTep 3aBHCUMOCTH
PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COSIMHEHUH OT KPAaTHOCTH U THUIIA KOBAJICHTHOM CBA3HM (G-
U T-CBA3M), B3aMMHOI'O BJIUSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh MCTOUYHUKHU YTIIEBOJOPOJHOTO CHIPbS (HE(TH,
IOPUPOJHBIN ra3, yroyp), cnocoObl €ro mnepepadOTKH U IMPaKTHYECKOEe IPUMEHEHHE INPOTYyKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTD BIJIAJICHUs CUCTEMON 3HAHUM O €CTeCTBEHHO-HAYUHBIX METOJaX MO3HAHUS
— HaOJI0/ICHUH, U3MEPEHUH, MOJAEIUPOBAHNH, SKCIIEPUMEHTE (PEaJIbHOM U MBICJIEHHOM) U YMEHUs
MPUMEHSTh 3TU 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHSI IPUMEHATh OCHOBHBIE ONEpaIlMi MBICIUTEIBHON AEATENbHOCTU —
aHaJM3 U CHUHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEMATH3alluIo, BISBICHUE NPHUUYMHHO-CIIECTBEHHbBIX
CBSI3€M — JIJIS1 U3YYEHHS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINN;

c(OPMUPOBAHHOCTh YMEHUI: BBIABIATH B3aMMOCBSA3b XMMUYECKUX 3HAHUW C TOHATUSAMHU U
NPEJCTaBICHUAMHU JAPYIUX €CTECTBEHHO-HAYYHBIX MPEAMETOB Ul 00jiee OCO3HAHHOI'O MOHUMAaHMUS
CYLUIHOCTH MaTEepUajIbHOTO €IWHCTBA MHpA, UCIOJb30BAaTh CHUCTEMHBIE 3HAHUSA 10 OPraHUYECKOU
XUMUH ISl 0OOBSCHEHUS U IPOTHO3UPOBAHUS SIBJICHUN, UIMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOTY;

c(OPMHPOBAHHOCTh YMEHUI: MPOBOAUTH PACUETHl IO XMMHUYECKUM (popMynaM U ypaBHEHHSIM
XMMHUYECKHX PEAKIMH C MCIIOJIb30BaHHEM (PU3MUECKUX BENUYMH (Macca, 00BEM ra30oB, KOJIMYECTBO
BEIIECTBA), XapaKTEPU3YIOUINX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: pacyeThl MO HaXOXKJIECHUIO
XUMHUYECKON (OpMyJIbl BEIIeCTBA IO H3BECTHBIM MAacCOBBIM JOJSM XHUMHUYECKHUX HIJIEMEHTOB,
MPOAYKTaM CrOpaHus, INIOTHOCTU Ta3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBaTh, AHATU3UPOBATh W OLEHUBATh C TO3UIHHA
9KOJIOTMUYECKOI 0€30MacCHOCTH MOCIEICTBUS OBITOBOM M MPOU3BOJCTBEHHON JNEATEIBHOCTH YEIOBEKa,
CBSI3aHHOM ¢ mepepabOTKOM BELIECTB, HCIOIb30BaTh MOMYyYEHHbIE 3HAHUS JUISl IPUHATHS TPAMOTHBIX
peleHuii mpobeM B CUTyallusaX, CBA3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHH: CaMOCTOSATENILHO IUIAHUPOBaTh W TPOBOAMTH XHWMHYECKUH
SKCIIEPUMEHT (TOJyYeHUE M H3Y4YEHHE CBOICTB OpPraHMYeCKUX BEIIECTB, KaUeCTBEHHBIE pEeaKIUU
YIJI€BOAOPOAOB PA3IUYHBIX KJIACCOB U KUCIOPOACOAEPKAILUX OPraHMYECKHX BEIECTB, PELICHHUE
HKCIEPUMEHTAIBHBIX 33J]au MO PACIO3HABAHMIO OPraHMYECKUX BEILIECTB) C COOJIIOJCHHEM IPaBHII
6e3omacHOro OoOpaleHus ¢ BEHIeCTBaMHU U JTAOOpaTOpHBIM 000pyHOBaHHEM, (POpPMYIHUPOBATH LENb
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UCCIIEIOBaHMs, MPEACTaBIATh B PA3IUYHOM (opMe pe3ysbTaThl HKCIEPUMEHTA, aHAIW3UPOBATH U
OLIEHUBATbh UX JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOMoaTh TMpaBWiIa SKOJOTUYECKH II€JIeCOO0Pa3HOTO MOBEACHHS B OBITY W TPYIOBOM
NEATEIIBHOCTH B LEJIAX COXPAHEHUs CBOEr0 3JI0pOBbs, OKPYXKAIOIIEH IPUPOAHON Cpenbl H
JOCTUKECHMSI €€ YCTONYUBOIO Pa3BUTHUS;

OCO3HaBaTh OMNACHOCTb TOKCHYECKOTO JEHCTBUS HA JKHUBBIE OPIraHU3Mbl OIPEAEICHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMblci nokasateis [1IK;

aHAJIM3UPOBATh 11€JI€CO00Pa3HOCTh MPUMEHEHHUS] OPraHMYECKUX BELIECTB B MPOMBIIUIEHHOCTH
U B OBITY C TOUKH 3PEHUSI COOTHOILIEHUSI PUCK-TI0/Ib3a;

cOPMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIA IMOUCK XHUMHYECKON
uHboOpMallMd B pa3IMYHbIX MCTOYHHMKAaX (HayyHas W ydyeOHO-HayyHas JIMTepaTypa, CpelacTBa
MaccoBo uHGpopmauuu, MHTEepHeT M Jpyrue), KpPUTUYECKM aHAJIM3UPOBAaTh XUMHYECKYIO
nHpopManuio, mepepadbaTeiBaTh €¢ M HCIOJIB30BaTh B COOTBETCTBHH C IIOCTABJICHHOW y4eOHOM
3aJla4eH.

11 KIIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «O011as 1 HEOpraHUYeCKask XUMUSD OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTE€pPUAIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX M
[I03HABAEMOCTH SIBJICHUM IPUPOJIbl, O MECTE U 3HAYEHUU XUMHUH B CUCTEME €CTECTBEHHBIX HayK U €¢
poiau B 00ecrieueHUH YCTOWYMBOIO Pa3BUTHS, B PEILICHUHU MIPOOJIEM IKOJOTMUECKON, IHEPreTHIEeCKO
U TNHIIEBOH O€30HaCHOCTH, B PA3BUTUM MEJMIMHBL, CO3JaHMM HOBBIX MAaTepUallOB, HOBBIX
WCTOYHHUKOB JHEPruH, B 00ECHEUEHUH PALMOHAIBHOTO IPHPOJIONONIB30BaHMs, B (POPMUPOBAHUH
MHUPOBO33PEHUS U O0IIEH KYIbTYphI YEIOBEKA, a TAK)XKE SKOJIOTUIECKH 0OOCHOBAHHOTO OTHOIICHUS K
CBOEMY 370POBbIO U IPUPOAHON CPELE;

BJIa/ICHUE CUCTEMOM XMMHYECKUX 3HAHHM, KOTOpasi BKJIIOUAET: OCHOBOIIOJIArAl0IINE MOHATUS —
XMUMHUYECKHIA JIEMEHT, aTOM, SJIpO aTOMa, U30TOIIbI, JJICKTPOHHAs 000JI0YKa aroMa, s-, P-, d-aToMHbIe
opOuTaIi, OCHOBHOE U BO30Y)KJICHHOE COCTOSHHS aroMma, TMOpHUIU3alisl aTOMHBIX opOuTalei, HoH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKHUCIECHUS, XHMHYECKas CBSI3b
(KoBaJIeHTHasi, MOHHAs, METAJUIMYEeCKas, BOJOPOJHAsA), KPUCTAIIIMYECKas pELICTKa, XUMHYecKas
peakuusi, pacTBOp, B3JEKTPOJUTHI, HEIJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs AMCCOLUAIUS, CTENEHb
JMCCOLIMAlMM, BOJOPOJHBIN IOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOH 3¢ ekt
XUMHUYECKON pEaKlUU, CKOPOCTb XMMHUYECKON peakliy, XUMUYECKOE PABHOBECUE; TEOPUHU U 3aKOHBI
(Teopust BJIEKTPOJUTUYECKOW auccoluanuu, nepuonunyeckuit 3axkoH JI.M. MenneneeBa, 3akoH
COXPAaHEHHsS MAacChl BELIECTB, 3aKOH COXPAHEHMs] M MPEBPALICHMS] SHEPruu NpPU XUMHUYECKUX
peaxkiusax, 3aKOH IOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3BIK XUMHHM, MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE ITOHUMAaHM
MPUYMHHOCTH U CHUCTEMHOCTH XMUMHYECKHMX SIBJICHHI; COBpEMEHHBIE IPEACTaBICHUS O CTPOECHUU
BElIeCTBA Ha aTOMHOM, MOHHO-MOJIEKYJSIPHOM M HAJMOJEKYJISPHOM YPOBHSX; IMPEICTaBICHUS O
MEXaHM3MaxX XUMHUYECKHX DPEaKLUil, TEPMOJMHAMHUYECKMX U KHHETUYECKMX 3aKOHOMEPHOCTSAX HX
IPOTEKaHMUs, 0 XMMHUYECKOM PaBHOBECHH, PAcTBOPaX M JUCIEPCHBIX CUCTEMax; (PaKTOIOrMYECcKHe
CBEJCHMS O CBOWCTBax, COCTaBe, IIOJIyY€HHUH M O€30MaCHOM HCIOJIb30BaHUU BAKHEHIINX
HEOPraHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKOW JIESATENIbHOCTH 4YeJOBeKa, OOUIMX Hay4dHBIX
IIPUHLIMIIAX XUMUYECKOTO ITPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIIATh XapaKTepHbIe MPU3HAKH MOHATHH, yCTaHABIMBATh MX
B3alMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS MTPH ONHMCAHUN HEOPTaHUYECKUX BEILECTB U
UX MIPEBPALLCHUI;
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C(OPMHPOBAHHOCTh yMEHHUS HCIIOJIB30BaTh XHMHUYECKYI0 CHMBOJHMKY JUIS COCTaBICHUSA
(bopMyI T BEIIECTB U YPAaBHEHHI XUMHUECKUX peakiii, cuctematuueckyo HoMeHkiarypy (IUPAC) u
TPUBHUAJIbHBIC HA3BAHUS OTIEIIbHBIX BEILECTB;

C(OPMHUPOBAHHOCTb YMEHHUS ONPEAEIATh BAJEHTHOCTh M CTEHNEHb OKHUCIEHUS XHUMHUYECKHX
JJIEMEHTOB B COCJUHEHHUAX, BMJ XMMHUYECKOH CBs3M (KOBAJEHTHAs, HOHHAs, MeTaJulMyecKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BUAa XMMHYECKON
CBSI3M M THUINA KPUCTAIMYECKOH pemeTkd, OOMEHHBI M JOHOPHO-aKUENTOPHBIH MEXaHU3MBI
00pa3oBaHMsI KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHUH: KIaCCU(PHUIUPOBATH: HEOPTaHMYECKHE BEUIECTBA MO UX COCTaBY,
XUMHUYECKHE PEAaKIMM 10 pa3JIW4yHbIM IpU3HAKaM (YUCIYy M COCTaBy pEarupyroollux BeELIECTB,
TeII0BOMY 3((HeKTy peakiy, U3MEHEHUIO CTEIIeHEeH OKUCIIEHUS JJIEMEHTOB, 00paTUMOCTH, Y4aCTUIO
KaTaJn3aropa U JIpyrue); CaMOCTOATENIbHO BbIOUpPAaTh OCHOBAHMS M KPUTEPUM AJIS KilacCH(UKaLuu
M3Y4aeMbIX BELIECTB U XUMUYECKUX PEaKIUi;

c(hOpPMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICH Tepruoandeckoro 3akona JI. M. Menpeneesa u
JI€MOHCTPHPOBATh €r0 CUCTEMATH3UPYIOILYI0, O0BICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKLINY;

c(OPMHPOBAHHOCTh YMEHHIA: XapaKTEPH30BaTh JJCKTPOHHOE CTPOCHHWE AaTOMOB W HOHOB
XUMHUYECKHUX DJIEMEHTOB IepBoro—4erseproro nepuojgoB Ilepumonmueckoir cuctemst J[.U.
Menpeneesa, UCIIONb3Ysl OHATUS «IHEPIETUYECKUE YPOBHMY, «IHEPIreTUUYECKHUE ITOAYPOBHIY, «S-, P-
, d-aToMHBIE OpOHTANN», «OCHOBHOE M BO30YKICHHOE DHEPreTUUCCKUE COCTOSHHS —aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XMMHUYECKHX JJIEMEHTOB M HMX COEJAWHEHHH I10
nepuonaMm u rpymnnam Ilepmoauueckoit cucremsl [l. M. MeHnneneeBa, BaJICHTHbIE BO3MOXHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHMSI UX JIEKTPOHHBIX 000JI0YEK;

Cc(OPMHPOBAHHOCTh YMEHHUH: XapaKTepH30BaTh (ONMHUCHIBATh) OOLIME XUMHYECKHE CBOICTBa
BEUIECTB PpA3JIMYHBIX KJIACCOB, IOATBEP)KIAThb CYLIECTBOBAHME T'€HETHUYECKOM CBSI3M MEXAY
HEOpPraHMYECKUMH BEIIECTBAMHU C IIOMOILBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHII;

c(OPMUPOBAHHOCTb YMEHHUSI PACKpPbIBaTh CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakMii MOCPEeICTBOM COCTABJICHHUS JJIEKTPOHHOIO OajaHca 3THUX peakluil; peakiuii HOHHOTo
oOMeHa MyTEM COCTaBJIEHHS MX MOJHBIX U COKPAIICHHBIX MOHHBIX YpaBHEHUH; peaKIUi THApOIn3a;
peakuuii KomruiekcooOpa3zoBaHus (Ha mpUMepe TuAPOKCOKOMIIEKCOB IIMHKA U aJTFOMUHUA);

c(OPMHPOBAHHOCTh YMEHUS OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX PEaKIi C
YUETOM UX DHEPIeTUUYECKUX XAPAKTEPUCTUK, XapaKTEP U3MEHEHHS CKOPOCTH XMMHUYECKON PEAKIUH B
3aBHCHMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TAKKE XapaKTep CMELICHUs] XMMUYECKOTO PaBHOBECHSI MO]T
BIIMSIHMEM BHENTHUX Bo3jaecTBuil (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh XWMHUYECKUE PpEeaKIUH, JeXKallue B OCHOBE
MIPOMBIIIJIEHHOTO MOJIY4€HHUsI CEPHOM KHUCIIOTHI, aMMHaKa, OOII1e Hay4YHbIE€ MPUHIIUIBI XUMUYECKUX
MIPOU3BO/JICTB; 11€JIECO00Pa3HOCTh MPUMEHEHUS! HEOPraHMYECKUX BEIIECTB B MPOMBIIIIEHHOCTH U B
OBITY C TOUKH 3PEHUS COOTHOLICHUS PUCK-TIOJIB3A;

c(OPMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMOM 3HAHMUH O METO/JaX HAayyHOro MO3HAHUS SIBICHUM
pPUPOABI — HaOII0JIEHUE, U3MEpPEHHE, MOJEINPOBAHHUE, SKCIEPUMEHT (peaibHbIi M MBICICHHBIN),
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, YMEHHUS MPUMEHSATh 3TH 3HAHUS MPH IKCIEPUMEHTAIbHOM
UCCIIEIOBAaHUM BEIIECTB W U1 OOBSACHEHHS XMMUYECKHUX SBICHHH, MMEIOIIMX MECTO B MPUPOAE,
IIPAKTUYECKON AESITEIbHOCTH YEJIOBEKA U B [IOBCETHEBHON KU3HU;

c(OPMUPOBAHHOCTh YMEHHS BBISBIIATH B3aUMOCBSI3b XHMMHUYECKUX 3HAHUN C MOHATHSIMH U
MPE/ICTAaBICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB JJisi 00jee OCO3HAHHOTO MOHUMAaHM
MaTEepUaIbHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTh yYMEHHUSI MPOBOJUTH PACUCTHI: C HCIOJIH30BAHHWEM TMOHATHH «MaccoBas
JI0J1s1 BEILIECTBA B PACTBOPE» M «MOJIAPHAsl KOHLIEHTPALMs»; Macchl BELIECTBA WM 00bEMa rasa Io
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M3BECTHOMY KOJIMYECTBY BEILECTBAa, Macce WJIM OO0BEMY OJHOTO M3 YYAaCTBYIOIIUX B PEaKIHH
BEIIECTB; TEIJIOBOTO 3(dekra peakuuu; 3HaYEHUS BOJOPOJHOTO MOKA3aTeslsl pacTBOPOB KUCIOT U
11eJI0ouel ¢ U3BECTHOM CTENEHbIO JUCCOLMAIMM; Macchl (00bEMa, KOJIMYECTBA BEILECTBA) MPOIYKTA
peakLyu, €CJIM OJJHO U3 UCXOJHBIX BEIIECTB JAHO B BUJIE PACTBOPA C ONPEIEICHHON MacCOBOM J10JIeH
PacTBOPCHHOIO BEIIECTBA WM JaHO B U30BITKE (MMEET MPUMECH); AOJIH BbIXOJA MPOAYKTa PEaKIHu;
00BEMHBIX OTHOIICHUH Tra30B;

c(OPMHPOBAHHOCTh YMEHHH: CaMOCTOSATENBHO IUIAHUPOBAaTh W TPOBOAMTH XWMHUYECKUI
SKCIIEPUMEHT (TPOBEACHHUE DPEAKIM HOHHOrO OOMEHa, MOATBEP)KIECHHWE KAaueCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEUIECTB, ONPENEJIECHUE CpPEebl PACTBOPOB BEIIECTB C MOMOLIBIO HHIUKATOPOB,
W3yuyeHHE BIHMSHHUA pPA3TUYHBIX (PAKTOPOB HA CKOPOCTh XWUMHUECKOW pEaKLWu, pelieHue
SKCHEPUMEHTANBHBIX 3a7ad mo TemMaMm «Mertamiey U «Hemeramisl») ¢ coOiarofeHneM MpaBuil
0e30macHOro OOpaleHusl ¢ BEUIECTBAMHU M JaOOpaTOpHBIM 00OpynoBaHUEM, (POpPMYIHPOBATH IEb
UCCIIEIOBAHMs, MPEJCTaBIATh B Pa3IMuHON (hopMe pe3ysibTaThl SKCIEPUMEHTa, aHAIU3HPOBATh U
OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OPMHUPOBAHHOCTh YMEHHIA: COOJIIOJIaTh MPAaBWIA IOJB30BAHHS XUMHUYECKOW TIOCYIOH U
1abopaTopHBIM 000pYIOBaHUEM, OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMHU IO
BBIIIOJTHEHUIO J1a00paTOPHBIX XMMHUYECKUX OIBITOB, SKOJIOIMUYECKH 1I€JIeCO00pa3HOro IOBEJICHUS B
OBITY U TPYIOBOW JESATEIHHOCTH B IIENISX COXPAHEHHUSI CBOETO 3J0POBBS, OKPYXKAIOIIEH MPUPOIHOM
Cpelibl U JOCTUKEHHUS €€ YCTOMYMBOIO pa3BUTHUSA, OCO3HABATh OMACHOCTh TOKCUYECKOTO JIEUCTBUS HA
YKUBBIE OPTAaHU3MBbI OIPEECICHHBIX HEOPraHUYECKUX BEUIECTB, MOHUMas cMblca nokazarens [1/1K;

cOPMUPOBAHHOCTh YMEHHUMW: OCYHICCTBIIATH IICJICHANPABICHHBIA IMOUCK XHUMHYCCKON
uHpOpMAlMM B pa3IMYHBIX MCTOYHHMKAX (Hay4yHas W ydeOHO-Hay4yHas JIMTEpaTypa, CpeacCTBa
MaccoBod uHGpopmanuu, HWHTEepHET U JApyrue), KPUTUYECKH aHAIU3UPOBATH XHMHUYECKYIO
uH(popmaiuio, nepepadbarbiBaTh €¢ M HCIOJIB30BaTh B COOTBETCTBHHM C TOCTaBICHHOW Y4eOHOI
3a7a4ei.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBaunue
No KomnyectBo OCHOBHBIE BUIBI IEITEILHOCTU
[IporpamMmMHOe cofeprkanue
n/n pasacioB u TEM 4acoB 00yJaroIuXxcs

yqe6Hor0 npeamMeTa

Pa3zjnen 1. Teoperudyeckne 0CHOBbI OPraHNYeCKO XUMUH

11

[Tpenmer opranuyeckoi
XUMHUH.

Teopus ctpoeHus
OpraHUYECKUX
COCIMHEHUN

A. M. bytneposa

8

[Ipeamer 1 3HaUEHUE OPraHUYECKON XUMHH,
MPEJICTaBICHUE O MHOTOOOPa3HHOPTaHUYECKUX
COEIMHECHUM.

DJIEKTPOHHOE CTPOEHHUE aToMa YIiiepoa:
OCHOBHOE U BO30Y>KIEHHOE COCTOSHHUSI.
BasieHTHBIE BO3MOKHOCTH aTOMa

yriiepoja. XuMU4ecKasi CBS3b

B OPraHUYECKUX COCAMHEHUSAX. TUIIbI
ruOpUIM3AIMY aTOMa yTiiepoia.

Mexanu3mMbl 00pa3oBaHUs KOBAJIEHTHOMCBSI3U
(0OMEHHBIN U JOHOPHO-

aKuenTopHbIN). TUIBI TepeKpbIBaHUs
ATOMHBIX OpOHTaNEl: G- U T-CBSI3U.
OnuHapHasi, JBOWHAs W TpOMHAs CBSA3b.
CnocoObsl  pa3ppiBa CBs3€H B MOJIEKYJIax
opraHuyeckux BeuiecTB. [lonsTue

0 CBOOOJHOM pajukaie, Hykiaeodune u
anexTpodue.

Teopust CTpOCHHS OPTaHUYECKHUX

PackppiBaTh CMBICII U3y4aeMbIX TOHATUI
(BBLAETIATH UX XapaKTEPHbIE

IPU3HAKK) U IPUMEHSTH 3TU MOHATUAIPU
OIMCAaHUU COCTaBa U CTPOCHHUS BELIECTB,
JUIs 00BSACHEHUS OTJENBHBIX (DAaKTOB U
SBJICHUM.

PackpeiBaTh  CMBICHT  MOJIOKEHUU
TEOpPUU  CTPOEHHS  OPraHUYECKHUX
BeulectB A. M. Bytneposa u

OPUMEHATh UX [  OOBSCHEHHUs
3aBHCHMOCTH CBOWCTB BEILIECTB OT
COCTaBa U CTPOCHHSI.

Hcnonp30BaTh XMMUUYECKYIO

CUMBOJIUKY JIJISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPALLECHHBIX,
CKEJIETHBIX) (hOpPMYII OpPraHuYeCKUX
BELIECTB.

Omnpenenars BUIbl XUMUYECKON
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coequuennit A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTHE — CTPYKTypHas
TEOPHsI OPraHMYECKUX COCAMHEHUM.
3HaueHue TEOPUH CTPOEHUS
OPraHUYEeCKUX COCIUHECHUM.
MounekyspHbIE U CTPYKTYpPHBIE
dbopmyibl. CTpyKTypHBIE (HOPMYIIBI
pa3IMYHBIX BUJIOB: pa3BepHyTas,
COKpallleHHasi, CKEeJIeTHasl.

N3zomepust. Bunbl nzomepuu:
CTPYKTYypHasi, IpOCTPAHCTBEHHAsI.
OnexTpoHHbIE 3()PEKTHI B MOJIEKyIIaX
OPraHUYECKUX COCTMHEHUH.
WNHayKTUBHBIN U Me30MEpHBIN 3 EKTHI.
[Tpencrasienue o kiaaccupuKaum
opraHuueckux Bemects. [lonsTue

0 (pyHkunoHanbHOH rpynmne. ['omonorus.

I'omonornueckue psasl. Homenkiarypa

OpTraHU4YCCKUX COGI[I/IHGHI/Iﬁ (CI/ICTGM&TI/I'-IGCKZUI

N TPUBHAJIBHBIC HaBBaHI/ISI).

Oco0eHHOCTH U KIacCU(PHUKAIUS OPTaHUYECKUX
peakuuii. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE

peakuuu
B OPraHUYECKON XUMUHU.
JKCcnepuMeHTATIbHbIE METO/IbI
HU3y4YeHUs BelleCTB U UX MpeBpPaLlleHuii:

CBs13U (OJMHApPHBIC, KPATHHIC) B
OpPTaHUYECKUX COCTMHEHHUSIX.
XapakTepu30BaTh poiib U 3HAUCHUE
OpPraHUYECKON XUMUU B PEIICHUH
PO0OJIeM SKOJIOTHYECKOH, TUIIEBOM
0€301MacCHOCTH, B Pa3BUTUU MEIUIIUHBI,
CO3/IaHUU HOBBIX MAaTEPHAIIOB, B
o0ecrniedueHnr paluoOHAIBHOTO
MIPUPOIOTIONE30BAHUS;
MOJITBEPKIATh €€ CBSA3h C IPYTUMHU
HayKaMH.

Hcnonp3oBath MOJeIH
OpPraHWYECKHUX BEIIECTB

JUTS WILTIOCTPAIU UX XUMUYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHUSI.
Ha6nronaTe u onuceiBaTh
JI€MOHCTPAIIMOHHBIE OTBITHI;
MIPOBOJINTH U OTIHCHIBATH
71a00paTOPHBIE OTIBITHI
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® J[eMOHCTpauuH:

— O3HaKOMJICHHEC C 06pa3uaMH OpTraHU4YCCKUX
BCIIECTB U MaTCpUalaMHa UX OCHOBE;

— ONBITHI IO TIPEBPAILICHHUIO
OpPraHUYECKUX BEIICCTB IIPU HarpEeBAaHUH
(rutaBiieHue, oOyTJIMBaHUE U TOPEHUE).

® J[abopaTOpHBIE OTIBITHI:

— MOACIUPOBAHUC MOJICKYIJI
OPraHu4YCCKuX BCUICCTB

Hroro no pasaciny

Pa3nen 2. YrieBoaopoasl

2.1

IIpenenbHbIe
YIJI€BOJOPOIBI —
aJIKaHbl, HUKJIOAJIKAHbI

Anxansl. ['oMonornueckuit psj anKkaHoB,001ast
dbopMyIa, HOMEHKJIATypa U U30MEpHsl.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYIT AJIKAHOB, SP°-THOPUAN3ALMS ATOMHbIX
opOuTaneit yriepoja, G-CBA3b.

Konghopmepor. ®uznueckue cBOWCTBa

AJIKaHOB.

XUMHYECKUE CBOMCTBA aJIKAHOB: PEAKIIUHU
3aMelleHHs], U30MEPU3aALIUH, AETUIPUPOBAHMS,
[UKITU3AIUHI, TUPOTTU3a, KPEKUHTA, TOPCHHUS.
Haxoxnenue B mpupone. CriocoObl

MOJIYYEHUS U IPUMEHEHUE aJIKaHOB.

Brangets n3ydaeMbpIMu XUMHYECKUMU
MOHATUSMH.

BoIABIIATH XapaKTepHbIE IPU3HAKU
MOHSATUMN, YCTAHABIUBAThH UX
B3aUMOCBS3b, UCII0JIb30BaTh
COOTBETCTBYIOIINE MMOHATHUS

MIPU ONTMCAHUU COCTaBa, CTPOCHUSU
MPEBPAIICHUN OPraHNYECKHX
COEIMHEHHIA.

Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKPAIICHHOH,
CKEJIETHOI) (OpMYIT YyIIIEBOJOPOIOB.
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[uxnoankansl. O0mas hopmyia,
HOMEHKJIATypa M U30MepHsl.
OCOOCHHOCTH CTPOCHUS M XHMUYECKHX
CBOWCTB MaJIbIX (IIUKJIOMPOTIaH,
UKIIO0yTaH) U OOBIYHBIX (IUKIIOTICHTAH,
IIUKJIOr€KCaH) MUKI0aIKaHOB. CriocoOBI
MOJTyYCHHUS U IPUMEHECHHUE ITUKIIOATKAHOB

2.2

Henpenenbanie
YTJIEBOJOPOAbL:
QITKEHBI, aJTKaJJUCHEL,
AJIKMHBI

14

Anxkensl. ['oMonoruueckuit psj anKkeHoB,001as
dbopmysa, HOMEHKJIATypa.

DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI alIKEHOB,
sz-FI/I6pI/I,Z[I/ISaI_[I/I$[ ATOMHBIX OpOHUTANICH
yriaepoaa, 6- U n-cBsizu. CTpyKkTypHas u
reomerpuueckast (yuc-mparnc-) u3oMepusi.
PuU3NYECKUE CBOMCTBA AJIKEHOB.
XUMUYECKHE CBOMCTBA: PEAKIINU
MIPUCOSAMHCHHUS, 3aMCIIICHHS

B (-ITOJIO’KEHHE IIPU IBOMHOM CBSI3H,
MOJTIMEPHU3AIH U OKHCIICHUSI.
IIpeocmasnenue o mexanusme peakyuu
INEKMPOPUILHO2O NPUCOEOUHEHUS.
[TpaBuno MapkoBHIKOBa. KadecTBeHHbIE
peaKkuru Ha TIBOMHYIO CBS3b.

Crioco0Obl oTy4YeHus: U IPUMEHEHNE
QJIKCHOB.

Anxanuensl. Kimaccudukarus
AIKAIMECHOB (COTPSHKEHHBIE,

VYcTraHaBIMBaTh NPUHAAJIEKHOCTD
BEIIECTB K OIPEEICHHOMY KJ1accy
YIJ1€BOAOPOAOB IO COCTaBy U

CTPOEHUIO, Ha3bIBaTh UX

10 CHCTEeMaTHYECKONW HOMEHKIIATYPE;
IPUBOANUTH TPUBUAJIbHBIC HA3BAHUS
OT/ENbHBIX MPeJICTaBUTENEH
YIJI€BOAOPOAOB.

OnpenensaTs BUJbl XUMUYECKOM CBSA3H B
MOJIEKYJIaX YTiIeBOJOPO0B(KOBaJICHTHAS
HETOJISIpHAs U

NOJIIpHasi, G- U TM-CBS3b).

[TonTBepxaTh HA KOHKPETHBIX
pUMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CITOCOOHOCTH
YIII€BOAOPOAOB OT KPaTHOCTH U THTIA
KOBAJICHTHOM CBSI3U (G- U - CBA3M),
B3aWMHOTO BIIMSTHASI aTOMOB U TPYIITT
aTOMOB B MOJIEKYJIaX; a TaKXkKe

OT OCOOEHHOCTEH peanu3aliy pa3IndHbIX
MEXaHU3MOB IPOTEKAHUAPEAKIINH.
XapakTepru30oBaTh COCTaB, CTPOCHUE,
npUMEHEeHHe, PU3MUECKUE U XUMUYECKHe
CBOMCTBa, Ba)KHEHIIINE CTIOCOOBI MOITy4YEHUS
YIJI€BOAOPOIOB,

MPUHAIIEKAIIMX K PA3INIHBIM
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U30JIMPOBAHHBIC, KYMYIUPOSAHHbLE).
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS U
XUMHUYECKHX CBOMCTB CONPSKEHHBIX JUEHOB,
1,2- u 1,4-npucoenuHeHUE.

[Tonumepu3sanus CONpsKEHHBIX JUEHOB.
CrniocoOblI MoTy4eHus U IpUMEHEHUe
aJIKaJMEHOB.

Anxunbl. ['oMonoruueckuii psii aNKMHOB,0011as
dbopMyna, HOMEHKIIATypa U H30MEpHsl.
DIEeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJT aJIKUHOB, SP-THOpUAN3AIIS
AIIEKTPOHHBIXOpPOUTAJIEH aTOMa yriaepoa.
OU3MYECKUECBOICTBA AIIKUHOB.
XUMHUYECKUE CBOWCTBA: PEAKLIUU
MPUCOETUHEHUS, TUMEPU3ALIUN U
TpUMEpPH3ALINH, OKUCTIeHUs. KucioTHbie
CBOICTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBs3b. KaueCTBEHHBIE peakIUMHA
TPOMHYIO CBS3b.

CniocoObl mosTyyeHus: U IpUMEHEHNE
AJKMHOB

2.3

Apomarnyeckue
YII1€BOI0OPOIbI (apeHbI)

ApomaTHyecKkue yriaeBogopOIbl.
["omonoruyeckuii psix apeHoB, oo1as
¢dbopmya, HOMEHKJIATYpa U H30MEPHSL.
DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbI O€H301a.

KJ1accam.

BBISBISTE FTEeHETUUECKYIO CBSI3b
MEXy YIJIEBOAOPOIAMH Pa3IUYHbBIX
KJIACCOB U MOJITBEPKAATH €€ HATMUNE
YPaBHEHHUSIMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUil

C UCTIOJIb30BaHUEM CTPYKTYPHBIX
(hopMyII BEIIECTB.

XapakTepu30BaTh HCTOUHUKH
YIJIEBOIOPOAHOTO CHIPhS (HEPTD,
MPUPOJIHBIH ra3, YroJb), ClIOCOOBI MX
nepepaboTKU U MPaKTHYECKOE
MPUMEHEHUE MTOyYaeMbIX IPU ITOM
MPOAYKTOB.

Hcnonb30BaTh 00IIEHAYYHbIE

METO/IbI IO3HAHUS

MIPUA CAaMOCTOSITETEHOM
TUTAHUPOBAHHH, TIPOBEJICHUN U
OTTMCAaHUU XUMHUYECKOTO
AKCIIEpUMEHTa (J1Ta00paTOPHBIE OTBITHI
U TIpakTHYeckue padotel). CreaoBarhb
npaBuiaM 0e30MacHOipaboTHI B
naboparopuu

MIPY UCTIOJIb30BAHUN XUMHUYECKOU MOCY/IBI
1 000py/IOBaHUS, a TAKXKE TPaBUIIaM
oOpallleHus ¢ BEECTBAMUB COOTBETCTBUU
C UHCTPYKIHUSIMHU
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IIpasuno apomamuunocmu, npumepol
apoMamuyeckKux coeoOuHeHull.
PU3NYECKUE CBOMCTBA apEHOB.
XuMudeckue cBoicTBa O€H30J1a U €ro
TOMOJIOTOB: PEAKIIMK 3aMelICHUs

B OCH30JIbHOM KOJIBIIE M YTJIEBOIOPOIHOM
paaukaie, peakiuu IPUCOSTUHEHNUS,
OKHCJICHHE TOMOJIOTOB OeH3o0ma. Peaxyuu

anekmpoghunvroeo 3amewenus. Ipencrasnenue
00 OpHEeHTUPYIOLIEM NEHCTBUU 3aMEeCTUTENeH
B OCH30JILHOM KOJIBIIE Ha MPUMEPE ANKHIbHBIX

paruKaioB, KAPOOKCUIIBHOM,
I'UJIPOKCUIIBbHBIN, aMUHO- U HUTPOTPYIIIL,
aTOMOB I'aJIOTE€HOB.

OcoOeHHOCTH ~ XMMHMYECKHUX  CBOWCTB
ctupona.  [lomumepusamusi  cTupona.
CrniocoObl oty4eHus U IpUMEHEHUe
apOMaTUYECKHUX YTIIEBOJOPOIOB

2.4

[TpupoaHbIe HCTOUHUKH
YTJIEBOJIOPOOB U X
nepepaboTka

[Tpupoanslii ra3. [lonyTHble HEPTIHBIETA3bI.

Hed1b 1 e¢ nporcxoxaeHue.

KameHHBIH yroib ¥ IPOIYKTHI €T0
nepepadboTKHU.

Crioco6b1 nepepaboTkH HePTH:
NePEroHKa, KPEKUHT (TePMHUUYCCKUH,
KaTaJIUTUYCCKUIT ), pu()OPMHHT, TUPOITH3.
[TponykTsl mepepaboTku HEDTH,

BBITIOJTHEHHS J1TAOOPATOPHBIX OIBITOBH
NPaKTHYECKUX padoT

TI0 MTOJTYYEHHIO ¥ N3yUYCHUIO
OpPraHUYECKUX BEIIECTB.
IIpencraBnsaTe pe3ybTaThl
JKCIIEpUMEHTa B (hopme 3amucu
YpaBHEHUH COOTBETCTBYOIINX
peaKIuii ¥ JeNaTh BHIBOJIBI HA X
OCHOBE.

[TpoBOIUTH BEIYMCICHHS

JUISL OIIPE/IeIIEHHS MOJIEKYIIIPHOM
(bopMyITBI OPraHMYECKOTO BEIIECTBA 110
YPaBHEHHIO XUMHUYECKOW PEAKIIUUH T10
MacCOBBIM JOJISIM aTOMOB 3JIEMEHTOB,
BXO/ISIIIIUX B €r0 COCTaB, M0 Macce
(06bemMy) MPOYKTOB CrOPaHHUSL.
CamocToATeNnbHO MJIaHUPOBATh U
OCYILECTBISATH CBOIO TO3HABATEIBbHYIO
JeSITebHOCTh;IPUHUMATh AKTUBHOE
ydactue

B IPYMIIOBON y4eOHOM AeATENbHOCTH
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UX IPUMECHEHUE B IPOMBIIICHHOCTHH B
OBITY.

['eHeTnveckas CBSI3b MEXKIY Pa3TMUHBIMH
KJIaccaM¥ YTJIeBOJIOPOIOB
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2.5

["ajoreHIpon3BoIHbIC
YTJIEBOJIOPOIOB

DJIEKTPOHHOE CTPOCHUE
rajoreHONnpOU3BOJHBIX YTIIEBOIOPOIOB.
Peaknum 3amenieHus rajjoreHada
TUIPOKCUJI, HUTPOTPYIIILY,
UAHOTPYIIY, AMUHOTPYIIITY.

JlelicTBue Ha TaJIOTEHITPOU3BO/IHBIC
BOJIHOTO ¥ CIIUPTOBOI'O PacTBOpa
menoun. Bzanmopaeiicteue
JIMTaJIOreHaJKaHOB ¢ MAarHUEM M IIUHKOM.
[TonsiTHE O METAIIOOPTaHUYECKUX
coenuHeHuax. Mcnonn3oBanue
raJlOreHIIPOU3BOIHBIX B OBITY, TEXHUKE UB
CHHTE3E.

IKcnepruMeHTAIbLHbIE METO/IbI

HU3y4eHMS BeleCTB M UX MPeBPallleHui

® J[eMOHCTpauuu:

— JeMOHCTpaIus pU3NIeCKIX CBONCTB
YTIIEBOJIOPOAOB (PACTBOPUMOCTB);

— KaueCTBEHHBIC PEAKIIUU YTIIEBOJOPOIOB
pa3IMYHBIX KIAacCcOB (0OeCIIBEUNBAHHE
OpOMHOM U MOJTHOMBO/IBI, pacTBOpa
nepMaHraHaTa KaJus,

B3alMOJICHCTBHUE alleTHICHA
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C aMMHAYHBIM PaCTBOPOM OKCH/JIA
cepebpa);

— 00pas3Iibl IIacTMacc, Kay4yyKoB U
PE3UHBI;

— kojutekiuu «HedpTb» 1 «YTomby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBD».

® JlaGopaTopHbI€ OIBITHI:

— O3HaKOMJICHHC C 06p33HaMI/I
IJ1aCTMACC, KAY4YKOB U PE3UHBI;

— MOJEIMPOBAHUE MOJIEKYIT
YIJIEBOAOPOIOB U
rajoreHONnpPOU3BOIHBIX;

— IIOJIy4€HHUE METaHa U U3yUYEHUE €ro
CBOICTB;

— TMOJy4YECHUE allETUIICHA U U3YYEHHUE Er0
CBOMCTB.

® [IpakTuyeckue paboThI:

No 1. [TonyueHue sTuIeHa U U3YUYEHUEETO
CBOMCTB.

® PacuéTHLIE 3a0a4U:

— OIpEeIEeIICHUE MOJIEKYIISIPHON
(bOpMyITbI OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM O0JISIM aTOMOB 3JICMCHTOB,
BXOJAIIUX B €T0 COCTAaB,
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— HaXO0XJIEHUE MOJCKYIIPHOU (HOPMYITBI
OpPraHUYECKOI0 COCTMHEHUS 110 Macce (00BeMy)
MPOJYKTOB CTOPaHUSI,

pacueThl IO YPAaBHEHUIO XUMUYECKOM

peaxiuu

Hroro no pasaciny

35

Pa3nen 3. Kuciopoacoaep:xaimue o

PraaHnv4eCKue COCANHCHU S

3.1

Cnuptel. ®enon

11 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI.
Crpoenue Mosekys (Ha mpuMepe MeTaHoua U
sTa”ona). ['omonoruueckuiipsy, oodmas
dbopmyna, n3oMepHsl, HOMEHKJIAaTypa 1
kiaccupukanus cnuptoB. Pusndeckne
cBoiicTBa criupToB. BogopoaHas cBsi3b.
XUMHYECKUE CBOMCTBA: PEAKIIUH 3aMEIICHUS,
JeruIpaTalnu, OKUCICHNS,B3aUMO/ICHICTBHE C
OpraHUYECKUMHU U HEOPTaHUYECKUMU
KHCIIOTaMHU.

KauecTBeHHas peakiiis Ha OJJTHOATOMHBIE
cnupThl. PU3MOIOrHUECKOe IEHCTBUE 3TaHOIIA
Y METaHOJIa Ha OpraHu3M uesnoBeka. CriocoObl
MOJIyYEHUs U IPUMEHEHUE OJJTHOATOMHBIX
CIIUPTOB.

[Tpoctbie 3¢upbl, HOMEHKIATypa 1

uzomepusi. Oco6eHHOCTH PU3NIECKUX U

XAMHUYECKHUX CBOUCTB.

PackpbIBaTh CMBICI H3y4aeMbIX
HNOHATHUH (BBIIENATh UX XapaKTepHbIE
MIPU3HAKH) U IPUMEHSTH 3TU MMOHATUSATIPA
OIMCAaHHWU COCTaBa U CTPOCHUS BEIECTB,
st OOBSICHEHUS OTACTBHBIX (PAaKTOB U
SIBJICHUU.

Hcnonbs30BaTh XUMHUYECKYIO

CHMBOJIMKY JIJISl COCTaBIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOM, COKPAIICHHOMN )

(hopMyIT KUCTOPOICOACPKAIINX
OpPraHUYeCKUX BEIIECTB.

YcTaHaBIMBaTh NPUHAIE)KHOCTh
KHCIIOPOJIOCOIEPKAIIIMX OPTaHUYECKUX
BELIECTB

K ONpe/IeTIEeHHOMY KJIACCY 10 COCTaBYH
CTPOEHUIO, Ha3bIBaTh UX

0 CHCTEMAaTUYEeCKO HOMEHKIIATYPE;
MPUBOANUTH TPUBHAIILHBIC HA3BAHUS
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MHOroaToMHbIE CIIUPTHI: STHIICHITIUKOJIBH
runepuH. Pu3nyecKkue 1 XuMU4YECKHUe
CBOICTBA: peaKLUU 3aMELICHMS,
B3aMMOJCICTBUE C OPraHUYECKUMHU U
HEOPraHMYECKUMU KHUCIIOTaMH,
KaueCTBEHHasl peaKuus

Ha MHOTOaTOMHBIE CITUPTHI.
DU3M0I0rNYECKOe IEHCTBUE

Ha opraHu3M yesnoBeka. CriocoObl
IIOJIyYEHUS U IPUMEHEHUE
MHOT0aTOMHBIX CIIUPTOB.

®eHoiu. CTpoeHUE MOJIEKYJIbI, B3AUMHOE
BJIMSIHUE THAPOKCOTPYIIIBI U OEH30JIbHOTO
anpa. dusndeckue cBoiicTBa (peHona.

Oco0eHHOCTH XUMUYECKUX CBOUCTB (peHoa.

KauecTBeHHbIC peakiuu Ha (GEHOI.
Toxcuunocth penona. Criocoos!
MOJTyYeHUs U TpUMeHeHue (peHona.
denondopmanbaeruaHas CMOJIa

3.2

KapOonusbHble
COEIIMHEHUS: allbJCTU/IbI U
keToHbl. KapOoHOBBIE
KHUCIJIOTHI. CII0KHBIE

3¢ upBHL.

Kupsbr

21

KapOoHubHbIE COeTMHEHHUS: alTbICTHIBIN
KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOH Tpymiibl. ['oMonoruueckue
PSIBI ATBIETHIOB HKETOHOB, 001IIast
dbopmyna, usomepus

Y HOMEHKJIaTypa. @u3nveckue CBOMCTBa
aJbJAETUIOB U KETOHOB.

OTJENIbHBIX [IPEICTaBUTENEH
KHUCJIOPOACOAEPKAIINX COSIUHEHHH.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
IIPUMEHEHHE, PU3NUECKUE U XUMUYECKHE
CBOMCTBa, B)KHEHIIINE CTIOCOOBI MOTy4IeHUS
IIPEJCTaBUTENICHPA3INYHBIX KIaCCOB
KHCIIOPOJICO/IEPKALLUX COSIMHEHMIA;
BBISIBIISIT TEHETUYECKYIO CBSI3b

MEXy HUIMH U TIOATBEPXKIATh €€
HaJINYME ypaBHEHUSIMU
COOTBETCTBYIOLINX XUMUYECKUX
pEaKIMii ¢ UCIIOJIb30BaHUEM
CTPYKTYPHBIX (POPMYJI BEIIECTB.
[TonTBepxaTh HA KOHKPETHBIX
pUMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CIIOCOOHOCTH
KHCIIOPOJICOAEPKAILUX

OpPraHUYECKUX BELIECTB

OT (PYHKIIMOHAIBHBIX TPYIIIT

B COCTaBE€ UX MOJIEKYJ, B3aHMHOT'O
BJIMSIHUS @TOMOB U TPYII aTOMOB B
MOJIEKYJIax; a TaKXKe

OT OCOOEHHOCTH pean3aliy pa3IndHbIX
MEXaHU3MOB IPOTEKAHUAPEAKIIHI.

OnuceiBaTh COCTaB, XUMHUYECCKOC
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XUMHAYECKHUE CBOMCTBA aJIbIECTUIOB U
KETOHOB (PEaKIUy MIPUCOCTUHCHHS ).
IIpeocmasnenue o mexanuzme peaxyuil
HYK1e0(pUIbHO20 NPUCOCOUHEHUSL.
Oxucrenue anbAeru10B, Ka4eCTBEHHbIE
peakiuu anpaeruaoB. CrocoObl MOydeHUs U
MIPUMEHEHHUE allbJICTUI0B UKETOHOB.
OaHOOCHOBHBIE ITpeIEbHbIE

KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. MI3omepus u
HOMEHKJIaTypa. PU3MYECKUECBONCTBA,
BOJIOPOJHBIE CBSI3HU.

XUMHYECKUE CBOMCTBA: KUCIOTHBIE
CBOICTBa, peakius 3TepupuKalii, peakliuu
C y4acTHeM YIJIEBOJAOPOJHOTOparKaia.
[TorATHE © TPOM3BOAHBIX KapOOHOBBIX
KHCJIOT: CJIOXKHBIE 3(QUPBI, aHeUOpuobsl,
2AN102eHAHSUOPUODL, AMUObBL, HUMPUTBL.
OcoOeHHOCTH CBOMCTB MypaBbUHON
KHCTIOTHI.

MHuoroo6pasue kapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOWCTB HETIPEAETbHBIX U
apoOMaTHUYECKHX KapOOHOBBIX KUCIOT,
JTUKapOOHOBBIX KUCIIOT,

FH,Z[pOKCI/IKap6OHOBLIX KHUJIOT.

CTPOCHHE U IPUMEHEHHUE )KUPOB H
YIJICBOJIOB, XapaKTEPH30BATh UX
3HAYEHHE IS )KU3HENEATENHHOCTH
OpPraHHU3MOB.

Oco3HaBaTh OIIACHOCTH BO3JICHCTBUS Ha
YKUBBIC OPraHU3MbI OIIPE/ICIICHHBIX
KHCIIOPOJICOACPIKAIINX

OpPraHMYECKUX BEINECTB U MOSCHATH Ha
pPUMEpPAX CIIOCOOBI YMCHbBIICHHSIH
IIPEIOTBPALICHHUS UX BPEIHOIO
BO3JICHCTBHUS Ha OpraHU3M YeIOBeKa.
Hcnonp30Bathk 00IIEHAYYHBIC METOIBI
[MO3HAHHUS

HpI/I CaMOCTOSTCIIBHOM

TUTAHUPOBAHUH, TPOBEICHUH U

OIMUCAHUU XUMHUYCCKOT'O

JKCIIEpUMEHTa (JTA0OPATOPHBIC OIBITHI

U TipakTHyeckue padotsl). CrneaoBarhb
npaBuiiaM 0e301acHOWpaboThI B
naboparopuu

MIPH UCTIOJIb30BAHUN XUMHUYECKOM MOCY/IBI
1 000pyIOBaHUS, a TAKXKE TPaBUIIaM
oOparieHus ¢ BEIIECTBAMUB COOTBETCTBUU
C I/IHCTPYKI_[I/ISIMI/I BBIITOJIHCHU S
J1a00PATOPHBIX OTBITOBU MPAKTUIECKUX
pabot

IO IMOJIYYCHHUIO U U3YUYCHUIO

35



[IpencTaBuTeny BHICIINX KapOOHOBBIX
KHCJIOT: CT€apUHOBAs, MAJTbMUTHHOBAS,
OJICUHOBAS, IUHONEBASL, IUHOICHOBAS]
KACITOTHL. CIIOCOOBI OTYYEHUS U
pUMeHEHHEe KapOOHOBBIX KHUCIIOT.

Crnoxnbie 3¢gupsl. ["'omonmornueckuit psi,o0mas

dbopmyna, uzomepus u
HOMEHKJIATypa.

X{I/IpHZ CTPOCHHC, (1)I/ISI/I‘IGCKI/IG H XUMHNYCCKHUC

CBOMCTBA KUPOB: THJIPOJIN3B KUCIION U
LIEJIOYHOW cpefax.

Oco0eHHOCTH CBOICTB JKHUPOB,
COZIepKAIIMX OCTATKH HETPEAEIbHBIX
JKUPHBIX KUCIOT. JKUpBI B IpUpoJIE.
Mp114 KaK COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX Moo1Iee aeicTeue. [lonamue
0 CUHMEMUYECKUX MOIOWUX CPEOCTNEAX

(CMC)

3.3

Yriesoanl

OO61as xapakTepuCTHKA YTJIEBOIOB.
Knaccugukarus yrneBoaoB (MOHO-, TU-H
MOJIUCAXapHUIbI).

MoHocaxapuibl: TII0K03a, GPyKTO3a,
pubo3a, rajJakTo3a, 1e30Kcupruodo3a.
dusndueckue cBOMCTBA U HAXOXXIEHUE B
npupoae. orocunres. Onmuyeckas
uzomepus. Konvuamo-yennas
Maymomepus Ha npumepe MoJIeKyiibl

OpPraHUYECKUX BEUIECTB.
IIpencraBnsaTe pe3ybTaThl
SKCIIEpPUMEHTa B (pOpME 3aInCH
YPaBHEHUH COOTBETCTBYIOIINX
peaxkuuii ¥ 1esaTh BbIBOJIbI HA X
OCHOBE.

IIpoBOANTD BBIUUCIIEHHUS

JUTs OIIPEJENICHUS MOJIEKYJIAPHOU
(bopMyITBI OPraHMYECKOTO BEIIECTBA 110
YPaBHEHUIO XUMUYECKON PEAKLIUUU 110
MacCCOBBIM J0JISIM aTOMOB HJIEMEHTOB,
BXOJAIIMX B €0 COCTaB, a TAKKE Ha
OIIpEACICHUE I0JIA BBIXOAA IPOLYKTA
peakuuun

OT TEOPETUYECKH BO3MOXKHOTO.
CaMocCTOsATENbHO IUIAHUPOBAThH U
OCYILECTBIIATH CBOIO MIO3HABATEIBHYIO
JIESATEIIBHOCTh; IPUHUMATh AKTUBHOE
ydactue

B IPYIIIOBON y4eOHOM AeATeNbHOCTH
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2NI0K03bl, npoekyuu Xeyopca, o- u f-
aHomepul 2OKO3bl.

XHUMHUYECKUE CBOUCTBA IIFOKO3BI:

C y4aCTUEM CIIMPTOBBIX U aJIbJAECTUAHOUTPYIIIL,
CIMPTOBOE U MOJIOYHOKHUCIIOE OpOKeHHUE
TJIIOKO3BI.

[IprMeHeHue III0K03bl, €€ 3HaYEHHEB
YKU3HEJEATEIIbHOCTH OpraHu3Ma.
Jucaxapunpl: caxaposa, MaJIbT03a U
nakto3a. BoccranasimBaromue u
HEBOCCTaHABJIMBAOILIUE JUCAXapPHIbI.
I'mpponus caxapossl. Haxoxiennen
IPUPOJIE U IPUMEHEHHE.

[Tonucaxapuapl: Kpaxmaina, TJMKOT€H U
nemwnono3a.  CTpoeHne  MakpOMOJEKYJ
Kpaxmala, IIMKOTeHa U IeJUTF0JI03bI.
du3nuecKue CBOMCTBA Kpaxmana U
LEJUTI0I03bl. XUMUYECKHE CBOWCTBA
Kpaxmaja (TUAPOJIN3, KaueCTBEHHAs

peaxuus ¢ Hogom). XUMHUECKHE

CBOICTBa LIE€JUTI0JIO3bI (THAPOIIU3,

peaxius noixydeHue 3pupon

uemnono3sl). [lonsrue

00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHbBIN IEJIK).

JKCNepUMeHTA/IbHbIE MeTO/IbI
H3Yy4YeHHsI BelIeCTB U X NPeBPallleHHIi:
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® Jl[eMOHCTpaluu:

— CBOMCTBa CIIUPTOB: PACTBOPUMOCTHB
BOJIE, B3aUMOEHCTBHE 3TAHOJIA

C HaTpUEM, OKHCJICHUE STUIIOBOTO CITUPTA

JUXPOMATOM KaJIusA (BO3MO}KHO HCIIOJIBb30BaHHUC

BUJIEOMATEPHUAIIOB);

— KayeCTBEHHBIE PEaKINHU albJETUI0B:C
aMMHa4YHBIM pacTBOPOM OKCHJIa cepedpa u
ruapokcuiom meau(Il);

— XHMMHYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHCJIOTHI.

® J[abopaTOpHBIC OIIBITHI:

— peakuusi INIMIEPUHA C THIPOKCUIOM
meau(Il);

— OKMHCJIEHHE STUJIOBOTO CIIUPTA B
aJpJEru]l PaCKaAJICHHON MEAHOMN
MIPOBOJIOKOM;

— B3aUMOJICUCTBHE PACTBOPA IITFOKO3BIC
ruapokcuaom meau(Il);

— B3aMMOJEICTBUE Kpaxmalia C UOJOM.

® [IpakTuueckue paboThl:

Ne 2. Penienue skcriepriMeHTaNbHBIX 33124
o Teme «CrupTel ¥ PeHOTBIY;

Ne 3. Penienne skciepMMEeHTAIIbHBIX 33124
o Teme «KapOoHoBbIe KHCIOTHI. CIIOKHBIE
3(upbI».

® PacucTHrIe 3aJaquu:
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— OIpelesIeHNuEe MOJIEKYJIIPHON
(OpMYyJIIbI OPraHUYECKOTO BEUIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB 3JICMEHTOB,
BXOJISIINX B €r0 COCTaB; M0 Macce (00bemMy)
MPOJYKTOB CTOPaHUSI,

0 KOJIMYECTBY BellecTBa (Macce,
00BeMY) MPOTYKTOB PEAKIIUHN H/HITH
MCXOJIHBIX BEIIECTB;

— pelLIeHHUE PacUCTHBIX 3a/1a4

Ha OTIpeJIeJIEHUE JOJIH BBIX0/Ia IIPOTyKTa
PEaKIMU OT TEOPETHUECKH BO3ZMOKHOTO

Hroro no pazneny
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Pa3znen 4. A3oTconepikaniue opraHudecKue coenHeHust

4.1

AMUHEL
AMHUHOKHCIIOTHL. beaku

12

AMUJHBI — OpraHUYECKHE TIPOU3BOTHBIC
ammuaka. Knaccuduxamus aMMHOB:
annpaTUyecKre U apoOMaTHIECKHUE;
MIEPBUYHBIC, BTOPUYHBIC U TPETUIHEIE.
Ctpoenue moiiekyi, oomiast opmyra,
W30MepHs, HOMCHKJIATypa U (PU3UIECKHe
CBOICTBAa. XUMUYECKOE CBOMCTBA
annpaTUIECKNX aMUHOB: OCHOBHBIEC CBOMCTBA,
ATKUIMPOBAHHE, PEAKIIUU

C a30TUCTOM KUCIOTOM.

Conu anKuIaMMOHUSL.

AHWIUH — IPEJICTAaBUTE]Ib aMUHOB

apomaTtuueckoro psaa. CtpoeHue

aHwIMHA. B3auMHoe BiusiHYE TPYIIT

PackpbpIBaTh CMBICI H3y4aeMbIX
MOHATHH (BBIIEIATH UX XapaKTEPHbBIE
MPU3HAKN) U TPUMEHSTH 3TH TIOHATHSATIPH
OITMCAaHWU COCTaBa U CTPOCHUS BEIECTB,
st OOBSICHEHUS OTAETBHBIX (PaKTOB U
SIBJICHUM.

Hcnonbs30BaTh XUMHUYECKYHO

CUMBOJIUKY JIJISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAILICHHOM )

bopMyI a30TCOAEPIKAIINX
OpPraHUYECKUX BEIIECTB.

OnpenensTb NPUHAIEHKHOCTh
a30TOCOEPIKAIINX BELIECTB
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aTOMOB B MOJICKYJIC aHUJIMHA.
OCo0EHHOCTH XUMHYECKHUX CBOMCTB
aHunuHa. KauecTBeHHBIE peakIuy Ha
AHHUJIMH.

Crioco0bI mosryueHne v IpuMeHEeHNe
anpaTHIECKUX aMUHOB U aHWJIMHA U3
HUTPOOCH30I1a.

AmuHoOKucH0TE. HOMeHKIaTypa u n3omepus.
OtaenbpHbIC IPEACTABUTEIN 0l-aMHUHOKHUCIIOT:
TVIMIWH, aJJaHUH, (DeHUNANIAHUH, CePUH,
2NYyMAMUHO8AS KUCTIOMA, TU3UH, YUCTNEUH.
Onmuuecxkasauzomepusi AMUHOKUCTIOM

D- u L-amurnoxuciomeor.

du3nyeckre CBOMCTBA AMUHOKHCIIOT.
XUMHYEeCKHE CBOMCTBA aMIUHOKHCIIOT KaK
aM(}OTepHBIX OPraHUYECKUX COCTUHECHUM,
peaxiys MOJMKOH IeHC AU, 00pa3oBaHue
MENTHIHON CBI3H.

Bbuonornueckoe 3HaYeHNE AMUHOKHCIIOT.
CuHTE3 MENTHIOB.

benku kak npupoaHbIe OJIUMEPHI.
[lepBuyHasi, BropuuHas U TpETUUHAS
CTpYKTypa 0ekoB. XMMUYECKIE CBOHCTBA
OENKOB: THIPOIU3, ACHATypaIus,
KaueCTBEHHbIE PEAKIINHU

Ha O€JIKH.

K OIpeACICHHOMY KJIacCy MO COCTaBYH
CTPOCHHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKOM HOMEHKJIIATYpPE;
MIPUBOJUTH TPUBUAIbHBIC HA3BAHUS
OTJIEIIbHBIX IIPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MpuMeHeHHe, (GU3NIECKHUE U XUMUYCCKUE
CBOMCTBA, BaXKHEHIIIHE CIIOCOOBI
MOJIyYEHHUs] THMYHBIX MIPpeICTaBUTeNeH
a30TCOICPKAIIMX COSTUHEHUH.
OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHEBIE CBOMCTBA OEJIKOB;

MOSICHATH HA IPUMEPAx 3HaYCHUE

OENKOB ISl OpraHn3Ma YellOBeKa.
[IpoBOIUTH BEIYMCIIEHHS

JUTSL OTIPEJIENICHU ST MOJIEKYJISIPHOU (OpMYyIIbI
OpraHUYeCcKOT0 BELIECTBA [0 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJISIIUX B €70
COCTaB, a TAKXXE 110 YPABHEHUSAM
XUMHUYECKUXPEAKIIUH.

Hcnonp3oBaTh 001IEHAYYHbIE

METO/IBI TTO3HAHUS

MIPU CaMOCTOATEIILHOM

ITaHUPOBAHUU, IIPOBCACHUN U

OIIMCaHHUH XUMHUYCCKOI'O
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Tousmue 06 azomcooeparcauyux
2emepoOYUKIULECKUX COCOUHEHUSIX.
Tupumuduroswvie u nypurosvle
ocnosanus. Hyxneunoevie kuciomol:
cocmas, cmpoenue u OUOI0SULEeCKOEPOb.
IKCNepPUMEHTAIbHBIE METO/bI
W3y4eHHsI BelleCTB U UX NMpPeBpalleHn i:

® JleMOHCTpauuu:

— pacTBOpeHHE OCIIKOB B BOJIE;

— JeHarypanus OeJIKOB IIPU HarpeBaHUU;
— I1IBETHBIC PEAKIINH OEITKOB.

® [IpakTnyeckue padoTHI:

No 4. Pemenue skcriepuMeHTaIbHBIX3a/1a4
o TeMe «A30TCoJIepKallne
OpTaHUYECKUE COCTUHEHUSY;

No 5 Pemenue skcriepuMeHTaIbHBIX3a1a9
o Teme «Pacmo3HaBaHue OpraHUYECKUX
COCIUHEHUI.

® PacuéTHbIC 3a/1a4H:

— OompeleseHUue MOJIEKYISIPHOM
(bOpMYITBI OPraHUIECKOTO BEIIEeCTBA

110 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIINX B €r0 COCTaB; Mo Macce (00bemMy)
MPOJIYKTOB CTOpaHUs;

10 KOJTMYECTBY BeliecTBa (Macce,

HKCIIEPUMEHTA (JJa0OPaTOPHBIE OIBITHI
1 IPaKTUYECKUE PAOOTHI).
CamocToATeNnbHO JIaHUPOBATh U
OCYLLECTBIIATH CBOIO IO3HABATENIBHYIO
JeSTEIbHOCTD; IPUHUMATh aKTUBHOE
yuyacTue

B IPYIIIOBON yueOHOM A€ TeTbHOCTH

42



00beMy) MPOAYKTOB peaKIuu
W/WJIN KICXOJTHBIX BEIIECTB;

— pelIieHue pacueTHBIX 3a/1a4
Ha ONPEJEJICHUE JI0JIU BBIX0/1a TPOYKTA

PE€aKnuu OT TCOPETUUCCKU BO3ZMOKHOI'O

Uroro mo pazgeny 12

Pa3nes 5. BoicokoMoJIeKy IsIpHBIE COeIMHEHUS
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5.1

BricokomounekyIsipabie
COEIUHEHUS

OCHOBHBIE TTIOHATHS XUMHHU

BBICOKOMOJICKYJIAPHBIX COGI[HHCHHﬁl MOHOMCD,

MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENICHb

MMoJIMMEpHU3alln, CpCaHsAsA MOJICKYJIApHasA Macca.

OcCHOBHBIE MCTOABICUHTC3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
noJimmMepusanusa u

HOJHUKOHIeHcAus. [Ipedcmasnenueo
cmepeopezyapHOCmU U
HAOMONEKYIAPHOU CIMPYKMype
noaumepoe, 3a6UucCumMocnto ceolicme
nojaumepoe ont Ux MOJNEKyJIAPHOCO U
HaaMOﬂeKyﬂﬂpHOZO CnmpoeHU:L.
[Tonumepusbie MaTepuansl. [Inactmacchr
(MOJIMATUIIEH, TTOJUITPOIIUIIEH,
MOJMBUHUIIXIJIOPU /I, TOJIUCTUPOII,
MNOJIMMETHIIMETaKpHUIIAT, TOJIUMKapOOHATHI,
HnoJu3TUIIeHTepedTanaT). Y THin3auus u
nepepaboTKa MIacTHKA.

DnacToMepbl: HATYPAJIbHBIMH,

Bnanets n3ydaeMbIMU XUMHUECKUMU
MOHSTHUSIMH: PACKPBIBATH CMBICI
U3Y4aeMbIX ITOHATHI U IPUMEHSTH 3TH
IIOHSTHS IIPU ONMCAaHUU COCTaBa U
CTPOEHMSI BBICOKOMOJIEKYJISIPHBIX
OpPraHUYECKUX BEILECTB,

U1 OOBSICHEHUSI OTJICIbHBIX (PaKTOBU
SIBJICHUH.

Hcnons30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJIsl COCTaBJICHUS
CTPYKTYPHBIX ()OpMYJI BELIECTB
(MOHOMEPOB U MOJIMMEPOB) U
YpPaBHEHUI peaKkuii NOJIUMEPHU3ALUUT
MOJINKOHEHCALIUH.

OmnuceIBaTh COCTaB, CTPOEHUE, OCHOBHBIE
CBOMCTBA ¥ IPUMEHEHUEKAYUYKOB,
HauboJee

pacnpoCTpaHEHHBIX BUJI0B I1JIaCTMACCH
BOJIOKOH.

Hcnonb30Batk 00LIeHayYHbIE

44



CHHTETHYCCKUE KayuyKH (OyTaareHOBBIH,
XJIOPOIIPEHOBBIH, H30IIPEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbI€ (IIEPCTh, MIENK),
HCKYCCTBEHHBIE (BUCKO3a, allETATHOE BOJIOKHO),
CUHTETHYECKHE BOJIOKHA (KalpOH U JaBCaH).
Ionumepol cneyuanvbHo2o Ha3HAUeHUs
(meghion, Keanap, 3neKkmponposoosujue
noaumepwl, buopasziazaemvie NOIUMEPDL).
IKCNepUMEHTAILHbIE METOIbI

U3yYeHHs BelecTB M UX MpeBpaIleHmii:

® JleMOHCTpauuu:

— O3HaKomJIeHHue ¢ 00pa3laMu IPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH,IIIACTMACC,
Kay9IyKOB.

® [IpakTuyeckue paboThI:

Ne 8. Pemenne skcriepuMeHTaIbHBIX3a1a4

no Teme «Pacro3naBanue

TUTACTMACC M BOJIOKOH)

METO/IbI ITO3HAHUS IIPU
CaMOCTOSTEIIbHOM

IUTAHUPOBAHHH, IPOBEJICHUH U
OIMCAaHUU XUMHUYECKOTO
SKCIEpUMEHTA (J1Ta00paTOPHBIE OIBITHI
U TIPaKTHYECKHE PAOOTHI)

Hroro no pazgeny 6
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOTPAMME
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11 KJIIACC

No
/o

HanmenoBanue
pa3ziesioB U TEM
y4eOHOTO IpeaMeTa

KomnuectBo
YacoB

IIporpamMHoOe conepxkaHue

OCHOBHBIE BUIBI IEATEILHOCTH
oOy4Jaronmxcs

Pasznen 1. Teoperuueckue 0CHOBbI XUMHU

11

CrpoeHue aToma.
Ilepnonnuecknii 3aKOHU
Ilepnonnueckas cucrema
XUMHUUYECKHX 3JIEMEHTOB
.. Menneneesa

9

Atom. CocTaB aTOMHBIX sJIEP.
XuMuyeckui 3neMeHT. M30Tonsl.
Kopnyckynapro-eonnosoii oyanusm,
080UCMBEHHAS NPUPOOA IJIEKMPOHA.
CtpoeHnue JIeKTPOHHBIX 000JI0UeK
aTOMOB, K8AHMOBbIE YUCIA.
DHepreTYecKue YpPOBHH U TIOTyPOBHHU.
AtomHble opOuTanu. Kimaccudukamms
XUMHYECKHX 3J€MEHTOB (S-, p-, d-, f-
areMeHThl). Pacmpenenenre 31eKTpOHOBITO
ATOMHBIM OpPOUTATISIM; NPUHYUN MUHUMYMA
snepeuu, npunyun Ilayau, npasuno Xynoa.
ONEeKTPOHHBIE

KOH(Urypamuu atoMoB d1emMeHToB [ — IV
MIEPHOIOB B OCHOBHOM H BO30YKJIEHHOM

COCTOSIHHH, DJICKTPOHHBIC KOH(bI/II‘ YpaluHuHUOHOB.

Ilousmue 06 dHepeuu uoHuzayUU,
oHepeuu  Ccpoocmea K  INeKMPOHY.
DIIEKTPOOTPULIATENBHOCTb.

[Tepuoanueckuii 3akoH u [lepuoguueckas

PackpbIBaTh CMBICI H3y4aeMbIX
HNOHATHUH (BBIIENATh UX XapaKTepHbIE
IIPU3HAKK) U IPUMEHSTD 3TU NOHATUAIIPU
OIHMCAaHUU COCTaBa U CTPOEHHUS BELIECTB,
U OOBSCHEHHS OTICIBHBIX (DAKTOB U
SIBJICHUH.

PackppiBaTh CMBbICI IEPUOANYECKOTO
3akoHa J[. 1. MeneneeBa u
JIEMOHCTPUPOBATH €T0
CHUCTEMAaTU3UPYIOUIYIO,
OOBSICHUTENBHYIO U

MIPOrHOCTUYECKYIO (DYHKIIHH.
XapakTepu30BaTh NEKTPOHHOE
CTPOEHHUE aTOMOB (B OCHOBHOM U
BO30Y>KICHHOM COCTOSIHHH ) 1 HOHOB
XUMHUYECKHX JJIEMEHTOB 1 — 4 nepuo1oB u
UX BaJICHTHbBIE

BO3MO>XHOCTH, UCTIOJIb3YsI HOHATHSAS-, P-,
d-37eKTpOHHBIC OpOUTAIIH,
SHEPreTHYECKUEe YPOBHHU.

OOBACHATH 3aKOHOMEPHOCTHU
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cHUcTeMa XUMHUYECKHUX AemMeHToB/[. 1.
MenneneeBa. Ces3b [lepuoguyeckoro

3aKOHA U

[lepuonnueckoi CUCTEMbBI XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU
MIPOCTBIXM CJIOKHBIX BELIECTB IO TPyMIam 1
nepuoiaM. 3Ha4CHHE MEPUOINIECKOTO 3aKOHA
J.N. Menneneesa.

IKCcnepuMeHTATbHbIE METO/IbI

HU3y4eHMS BeleCTB M UX NPeBPallleHui:

® J/leMOHCTpanuu:

— Buasl Tabmun «[lepuognueckas
CHCTEMa XUMHUYECKHUX AeMeHTOB/1. .
Mennenaeenay

W3MEHEHNS CBOMCTB XMMHUYECKUX
9JIEMEHTOB M UX COEIUHEHUH

0 TIEPUOJIaM U TpyIram
[Tepuoauueckoii cucrembi/l.

H. Menneneena
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1.2

CtpoeHnue BelecTna.
MHuoroo6pasue
BELIECTB

11

XuMH4yeckasd CBI3b. BUIBI XUMHUUYECKONCBI3H:

KOBAJICHTHAs1, HIOHHAs, METaJUIMYECKasl.
Mexanu3mbl 00pa3oBaHHs KOBaJIEGHTHOM
CBSI3U: OOMEHHBIN ¥ JOHOPHO-aKIENTOPHBIM.
OHeprus u ayimHa cBsizu. [lonspHocTs,
HaIIPaBJIECHHOCTb U HACBIIAEMOCTh
KOBAJICHTHOM CBA3U. KpaTHble CBA3H.

BOI[OpOI[HaSI CBA3b. Me)KMOJ'IeKYJ'IHpHLIC
B3aUMOJCHCTBUSI.

PackpbIBaTh CMBICI U3y4aeMBbIX

MOHATUHN (BBIACIATHh UX XapaKTEPHbIC
MIPU3HAKHU) U IPUMEHATH 3T MOHATUSAIIPU
OMHUCAHUU COCTaBAa U CTPOCHUS BEIIECTB,
ISt OOBSICHEHUS OTIICBHBIX (DAKTOB U
SIBIICHUH.

Ornpenenarb BUJIbI XUMUYECKOM

CBsI3U (KOBaJCHTHOM, HIOHHOM,
METAJIJINYECKON, BOJIOPOIHOMN)

B COCJIMHCHUSX, THII
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BanenTHOCTH M BaJICHTHBIEC BO3MOXHOCTH

aToMOB. [ ubpuousayus amomHvlx opoumarei.

CBs3b 2JIEKTPOHHOM

CTPYKTYpPbI MOJIEKYJ C X
FEOMETPUUYECKUM CTPOECHUEM

(Ha mpuMepe COeMHEHHI AIIEMEHTOB
BTOPOTO MEPUO/IA).

[IpencraBieHne 0 KOMIIJIEKCHBIX
coequHeHuX. CocTaB KOMIJIEKCHOTO HOHA:!
KOMILIEKCO0Opa30BaTellb, TUTaH/IbI.
Koopaunannronnoe uncio. Homenknarypa
KOMILIEKCHBIX CO€IMHEHUI. 3HaUeHue
KOMILIEKCHbIXCOoeiuHeHu. [lonsarue

0 KOOpJAMHAIMOHHOW XMMHH. BemecTBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
cTpoeHus. TUIbI KpUCTANTNYECKUX
pelIeToK (CTPYKTYp) U CBOMCTBa
BemecTs. [loHsATHE O TUCTIEPCHBIX
CUCTEMaX.

Hctunnsble pactBopsl. [Ipeacrasnenue o
KOJUTOMJIHBIX pacTBOpax. CrocoObl
BBIPAXEHMSI KOHLIEHTPALlMU PACTBOPOB:
MaccoBast 10Jisl BELIECTBA B paCTBOPE,
MoJIsipHasi KoHIleHTpanus. HaceieHHbie
Y HEHACBIIIEHHbIE PACTBOPBHI,

pacTBOpuMOCTb. Kpucramioruaparsl.

KPUCTAUTMYECKOU PELICTKU
KOHKPETHOTO BEIIEeCTBA.

OOBsACHATH MEXaHU3M 00pa30BaHUs
KOBJICHTHOM CBsI3U (OOMEHHBIN U
JIOHOPHO-aKLETITOPHBIN).
OnpenensaTs BaIEHTHOCTh U CTEIIEHb
OKHCJICHUS XUMUYECKUX DJIEMEHTOB B
COEIMHEHHSIX Pa3IMYHOTO COCTABA.
OOBACHATH 3aBUCUMOCTh CBOWCTB
BEIIECTB OT BU/Ia XUMHUYECKON CBS3UU
THUIA KPUCTATUTMYECKONU PEIICTKHU.
[TpoBOAWTH BEIUUCIICHUS

C UCIIOJIb30BAHUEM TMOHATHUS
«MaccoBasi J10J1sl BEIIECTBAB
pacTBope»
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Knaccuduxanus u HoMmeHk1aTypa
HEOPraHMYECKUX BEIECTB.

3Kc1’[epl/lMeHTa.]'IbHBIe METOAbI
H3YyYCHUS BEHIECTB M1 UX npeBpameHm”I:

® Jl[eMOHCTpaluu:

— MOJEJIA KPUCTAIUIMUECKUX PEIIETOK.

® PacuéTHble 3a1a4n:

— C HCNOJB30BaHHEM MMOHITHH

«MaccoBas J10Jisl pACTBOPEHHOTO BEIIECTBAY,

«MOJIAIPpHAas KOHOCHTAI A
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1.3

XUMHUYECKUE peaKLINU

19

Knaccugukanus XUMUYECKUX peakuuil B
HEOPraHWYECKOM U OPTaHUYECKOW XUMUHU.
3aKOH COXpaHEHMs MACcChl BELLIECTB; 3aKOH
COXpaHEHMsI U IIPEBPALLCHUS] SHEPTHU ITPU
XUMUYECKUXpeakiusixX. TermnoBeie 23 pexTsl
XUMHUYECKUX PEAKIIUM.

TepMOXUMHUYECKUE YPAaBHEHMSL.

CKOpOCTh XMMUYECKOHN peakiuu, ee
3aBUCUMOCTH OT PA3JIMYHBIX (PAKTOPOB.
['oMoreHHbI€ U TeTEPOreHHbIE PEaKLIUU.
Karanus u kaTanusaTopsl.

OOpatuMble 1 HEOOpaTUMBbIE PEAKLIUU.
Xumnueckoe paBHoBecue. KoHcranra
XMMUYECKOro paBHOBecus. PakTopsl,
BIIUSIOLINE HA TIOJIOKEHNUE XUMUYECKOT O
paBHOBECHS: TEMIIEPATYypa, TaBJICHHUE

PackpbIBaTh CMBICI H3y4aeMbIX
MOHATHUH (BBIIENATH UX XapaKTEPHBIE
MPU3HAKH) U IPUMEHSTH 3TU MOHATUSATIPU
OIMCAaHWU COCTaBa U CTPOCHUS BEIECTB,
111 OOBSICHEHUS OTACTBHBIX (PAKTOB U
SIBJICHU.

KnaccudunupoBars xumMudeckue
PEaKIIMH 110 PA3IMIHBIM IIPU3HAKAM
(4uciy ¥ cocTaBy pearupyroumux
BEIIECTB, TEIUNIOBOMY 3 (eKTy
peaKuru, U3MEHEHUIO CTENEHEN
OKHCJICHHS JJIEMEHTOB,

00paTUMOCTH, YIaCTHIO

KaTajau3aTopa u T.I1.);

CaMOCTOSITENILHO BBIOMPATh

OCHOBAHHUS U KPUTEPUHU

TS KITAaCCU(UKAIIMNA XUMHYECKUX
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Y KOHIICHTPAILIUH BEIECTB, yYACTBYIOIUXB
peakuuu. [Ipunun Jle [latense.
DJIEKTPOAUTHYECKAS JUCCOLIMAIIUS.
CunpHbI€ U Cl1a0ble IEKTPOJIUTHI.

Crenenn nuccoruanuu. Honnoe
npoussedeHue 600bl. Cpena BOTHBIX
pacTBOpOB:  KHUCIIOTHasi,  HEUTpasibHas,
mienoyHas. Bomopoansiii mokasarens (pH)
pactBopa. I'naponus coneu.

Peakuuu nonnoro oomeHa.

OKI/ICJ'II/ITCJ'ILHO-BOCCT&HOBI/ITGHBHLIepeaKI_II/II/I.

CreneHb OKHUCIICHUS.

OKxucIuTEeNIh 1 BOCCTAHOBHUTEID.
[Ipouecchl OKkKUCICHUS U
BOCCTaHOBJIeHUS. Baxkneimue
OKHUCJIUTEIIN M BOCCTAHOBUTEIHN. MeTo
AIIEKTPOHHOTO OanaHca. DIeKTPOIIn3
pPacTBOPOB U PaCIJIaBOB BEIIECTB.
JKCNepuMeHTAIbHbIE METO/bI
U3yYeHHs BelecTB U UX
NnpeBpaleHuii:

® J[eMOHCTpaluu:

— Ppa3JIoKEHHE NEPOKCHU/IA BOJOPOIAB
MPUCYTCTBUU KaTaau3aropa.

® J[abopaTOpHBIE OTIBITHI:

— TMPOBEJCHUE PEAKIINI HOHHOTO
oOMeHa;

peaKkuid.

OOBACHATD 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKLUIC
Y4ETOM UX IHEPIreTUYECKUX
XapaKTEPUCTHUK, XapaKTep U3MEHEHUS
CKOPOCTH XUMUYECKON PEaKLUU

B 3aBHCHUMOCTH OT Pa3IMYHbIX
(bakTopoB, a TaKKe XapaKTep
CMEUICHUS] XUMUYECKOTO PAaBHOBECHUSIIION
BJIMSIHUEM BHENIHUX BO3JACHCTBUU
(mpuHIUI

Jle llarenwe).

PackpsIBaTh CyniHOCTS:
OKHUCJIUTENBHO-BOCCTAHOBUTEIBbHBIX
peakuuii  MOCPEICTBOM  COCTaBJIEHUSA
AJIEKTPOHHOTO OaylaHca ITUX

peaxiuii; peakiiuii HOHHOTO OOMeHa
MTyTEM COCTABJICHHS X MOJHBIX U
COKpAIIICHHBIX MOHHBIX YPaBHEHUI;
peaKkuuii ruIposIn3a, peakium
KOMILJIEKCOOOPa30BaHUs

(Ha mpuMepe THIPOKCOKOMILIEKCOB
[IUHKA U QTFOMHIHHS).

[IpoBOAUTH M ONUCHIBATH XUMUYECKUN
AKCIIEPUMEHT: OIPEACIIEHUE CPEb
BOJIHBIX PAaCTBOPOB BEIIECCTB;
MIPOBEICHUE
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— oOIllpeeseHre Cpe/ibl pACTBOPOB BEIIECTB
C IOMOIIBIO0 YHUBEPCATHHOTOMHINKATOPA.

® [IpakTuueckue paboThl:

Ne 1. BousiHue pa3nuaHbIX pakTOpOBHA
CKOpPOCTb XUMHUYECKOU peaKInH;

Ne 2. BnusiHue pa3auvHbX pakTopoB

Ha MOJIOKEHNE XUMUIECKOTO PAaBHOBECHS,

Ne 3. Xumudeckne peakiiui B pacTBOpax
AIIEKTPOJIUTOB.

® PacyéTHble 3a0a4U:

— pacyeThl MacChl BEIIECTBA

WM 00bEeMa Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE

WK 00BEMY OJIHOTO U3 YYACTBYIOLIUXB
pEaKIH BEIIECTB;

— BBIUHCIICHUE MACCOBOM JIOIU U
MOJISIPHOM KOHIIEHTPAIIMHU BEUIECTBAB
pacTBope;

— BBIYUCIICHHE MacChl (00beMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTa
PEaKIuu, €CIIu OJTHO U3 BEIECTB IaHOB
BHJIE pacTBOPA C ONPEICTICHHON MacCOBOM
JI0JIEH pacTBOPEHHOTO BEIIECTBA

peakiuii HOHHOro OOMEHa; U3Y4YCHHE
BIIUSTHUS PA3JINYHBIX (PAKTOPOB

Ha CKOPOCTh PEAKIIMIA U IMOJIOKCHHE
XUMHYECKOTO PAaBHOBECHSI.
CrnenoBaTh paBHiaM MOJIb30BaHUS
XUMHYECKOH MOCYI0N U 1a00paTOPHBIM
00opynOBaHUEM.

[IpencraBnsaTh pe3yabTaThl
XHUMHYECKOTO IKCIIEPUMEHTAB

dbopme 3anucu ypaBHEHHHA
COOTBETCTBYIOIIMX PEAKITHIA

M Je7aTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAWTH BHIYHCICHUS:

C UCIIOJIb30BaHNEM ITOHSITHS
«MaccoBast 101 BEIeCTBa

B paCTBOpE», a TAKXKE M0 YPABHEHUAM
XUMHYECKHUX PEAKIIHiA, B TOM YHUCIIC
TEPMOXUMHUYECKHE PACUCTHI

Hroro no pazneny

39

54



Paznen 2. Heoprannueckasi XuMus

2.1

Hewmeraibl

31

ITonoxeHue HEMETAJIIOB

B [leproanueckoit cucreMe XMMUYECKUX
snemenTtoB /.M. MenzaeneeBa u 0COOCHHOCTH
CTPOCHHUSI X aTOMOB.

du3nyeckre CBOMCTBAa HEMETAIIOB.
AnnoTponusi HeMeTauioB (Ha IpUMEpe
KHCII0poJia, cepbl, hocdopa u yriiepoaa).
Bonopon. [Tonyuenue, pusnyueckue u
XUMUYECKHE CBOMCTBA (Peakiuu

C MeTaJulaMH{ B HeMeTallJlaMHu,
BOCCTAHOBJICHHE OKCHIOB M COJICH ).
[I'unpunsl. TOIUIMBHBIE 3JIEMEHTHI.

I"anorensl. Haxoxaenue B mpupone,

CrocoObl omy4yeHus: GU3NYECKUE U
XHUMHYECKHE CBOMCTBA.

I"anorenoBonopoael. Baxkueiiue
KHCIIOPOJICOACPKAIINE COCTUHEHUSI TaJIOT€HOB.
JlabopaTopHble U TPOMBIIIITIEHHBIE CTIOCOOBI
MOJIy4eHUs TalloreHoB. [ [pumenenue ragoreHoB
¥ UXCOETMHEHNH.

Kucnopon, o3on. JlabopaTopHbie
MPOMBIIIJICHHBIE CTIOCOOBI MOTYYESHUS
kuciopoja. usndyeckrue 1 XUuMUYECKHE
CBOMCTBA KMCJIOPOJIa U 030HA; UX
npuMeHeHne. OKCUIbI U TIEPOKCUBI.

PackpbIBaTbh CMBICIT H3Y4aEeMBbIX OHATHH
(BBLAETATH UX XapaKTEPHBICIIPU3HAKK) U
IPUMEHSATH 3TH MOHATUAIIPU ONUCAHUU
COCTaBa U CTPOEHUS BELIECTB, IS
OOBSICHEHUS OT/ACIbHBIX (PAKTOB U SIBICHUH.
OOBsACHATH 00LIME 3aKOHOMEPHOCTUB
M3MEHEHHUH CBOMCTB HEMETAJJIOB MMX
COEJIMHEHUH C yUE€TOM CTPOEHUS UX
aTOMOB U MOJIOKEHUS

B [lepuonuueckoii cucreme

XUMHUYECKUX JIEMEHTOB

J1. 1. Menneneena.

XapakTepHu30BaTh (OMHUCHIBATh) 00IIHE
XMMHYECKHE CBOMCTBA HEMETAJIIOB, X
BaXXHEHIIINX COCAUHCHUI,

MOJITBEP>K/1asi ATO ONMCAHUE
IIpUMepamMu ypaBHEHUIN
COOTBETCTBYIOIIUX XUMUYECKUX
peaKkuuid.

CocTaBnaTh ypaBHEHUS
OKHCJIUTETbHO-BOCCTAHOBUTENbHBIX
peaKIuii U peaKIuii FOHHOTO0 OOMEHau
pacKpbIBaTh UX CYLIHOCTb

C IOMOUIBIO 3JIEKTPOHHOTO OanaHca

Y NOHHBIX YPaBHEHHM.
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Cepa. HaxoxaeHue B mpupoze, CrocoObl
NOJTy4eHHUs1, PU3NIECKUE U XUMUYECKHE
cBoiicTBa. CepoBOAOPOI, CYIbMHUIBI.
Oxcupl cepri(IV) u (V). Cepaucras u
CEpHas KMCIIOTHI U UX COJIH.
Oco0eHHOCTH CBOWCTB CEPHOM KUCIIOTHI.
[IpumeHeHue cephl U €€ COeTUHEHU.
A3zot. Haxoxienue B mpupoe, crnocoobl
MOJTy4YeHUsI, PU3NICCKUE U XUMHYECKHE
cBoiicTBa. AMMHUaK, HUTpUbpl. OKCHUJIBI a30Ta.
A3oTuCTas ¥ a30THAs KUCJIOTHI U UX COJIU.
Oco0eHHOCTH CBOWCTB a30THOMKHUCIIOTHI.
[TpumeHeHue a30Ta U €ro COeIMHEHUM.
A3oTHBIE y1OOpEeHHs.

docdop. Haxoxaenue B npupozae,
crocoObl MOTy4YeHUs, GPU3NUECKUE U
XUMHUYECKHe cBoiicTBa. Docuabl u
¢dochun. Oxeunsl pocdopa,
oprodochopHast KHCIOTa U €€ CONH.
Memacgpocpopnas u nupogocgopras
Kucnomel, hocgpopucmas u
gocghoprnosamucmas Kuciomol.
[Tpumenenue pochopa 1 €ro coeAUHEHHH.
®dochopublie ynoOpeHus. Yriepo.
Haxosxnenue B mpupojie, CiocoObI
MoJTyueHus1, pU3NYECKue u

XUMHUecKHe cBorcTBa. OKCHABI

XapaKTepru30BaTh BIUSHUE
HEMETAJIJIOB U UX COCIUHEHUM

Ha )KUBBIE OPraHU3MBbI; OIIUCHIBATH
IIPUMEHEHUE B PA3IIMYHBIX 00JIACTAX
[IPAKTHUYECKOU ACSATEIBHOCTH YEJIOBEKa.
IToaTBEpK1aTh CylIECTBOBAHUE
TEHETUYECKOM CBS3U MEXIY
HEOPraHWYECKUMH BELIECTBAMUC
IIOMOILBIO YPaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX
peaKkuui.

IIpoBoauTs peakuumy,
MOATBEPKAAOIINE KAYECTBEHHBIN
COCTAaB BELIECTB; PACIIO3HABATH
OTIBITHBIM ITyTEM aHUOHBI,
IIPUCYTCTBYIOIIHE B BOJHBIX
pacTBopax.

HaGnronate 1 onuceiBaTh
JNEMOHCTPALIMOHHBIN YKCIIEPUMEHT;
CaMOCTOATEIIbHO TUIAHUPOBATh,
IIPOBOJUTDH U ONUCHIBATH XMMUYECKUI
HKCIEPUMEHT (J1a00paTOPHBIE OIBITHI U
MpaKTU4eCKHe paboThl);

MNpEACTABJIATH PC3YJIbTATLL
XUMHUYCCKOT'O SKCIICPUMCHTA
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yraepoaa(Il) u (IV), yronsHast Kucinora uee
cosid. [IpuMeHeHue yriaepoa u ero
COCIMHECHUM.

Kpemuuii. Haxoxzaenue B Hpupoe,
CrocoObl  TOJy4eHHs, (U3HYECKUEe U
XUMHU4ecKue cBorcTBa. OKcu
kpemuusA(1V), kpeMHUEBas KUCIIOTA,
cuHKaThl. [IpuMeHeHne KpeMHHUSI U €ro
coenuHeHuil. CTeKI10, €ro NoJay4eHue, BUJIbI
CTEKOI.

JKCNepUMEHTAIbLHbIE MeTO/IbI

U3y4YeHHUsl BelleCTB U UX MpeBpallleH ii:

® JleMOHCTpauuu:
— 00pas3Ipl HEMETAJIOB;

— ropeHue cepsl, hocdopa, xkenesa,
MarHuvsg B KUCJIOPOZC.

® J[aGopaTOpHBIE OTIBITHI:

— KaueCTBEHHBIE peaKI1H
Ha HEOPraHMYECKUE HOHbI U KaTHOH
BOJIOPOAA;

— TIOJyYyeHHe U coOMpaHue ra3os.

® [IpakTudeckue paboOTHI:

No 4. Pemenue sxcriepuMeHTaATbHBIX3a/1a4
o Teme «l aJoreHbI»;

Ne 5. Pemenne sxcriepuMeHTaTIbHBIX
3aaa4 1o teme «Cepa u ee COeAMHEHUS».

B )OpMe 3aIucH YpaBHEHUH
COOTBCTCTBYIOIIUX peaKI_II/Iﬁ u aejiaThb
BBIBOJIbI HA UX OCHOBE.

CrezioBaTh paBUJiaM MOJIb30BAHUS
XHUMHYECKOH MOCYI0H 1 1a00paTOpHBIM
o0opymoBaHUEM.

[TpoBOIUTH BEIYUCIICHHS

10 YPaBHCHHUAM XUMHUUYCCKHUX
peaKkuui.

CaMOCTOATENBHO IJIAHUPOBATh H
OCYIIECTBIISITH CBOKO MTO3HABATEIBHYIO
JeSITeIIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue

B IPYIIIOBON y4eOHOM AeATeNbHOCTH
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No 6. PelieHue sKkCiepuMEHTANIBHBIX 3a]1a4
no Tteme «Aszor u dochop U HX
COEIUHEHUSI.

® PacueTHERIE 3a0a4N:

— BBIYHCJICHUE MacChl BEIIECTBA HIIH
o0bema ra3oB 110 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WU
00BEMY OJIHOTO U3 YYaCTBYIOIIHUXB
pEaKLUH BEIIECTB;

— BBIYHMCIICHHE MaccChl (00BbeMa,
KOJINYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUH,
€CIIM OJTHO U3 BEIIECTB UMCCTIIPUMECH;

— BBIYHCIIEHHE MacChl (00BeMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTa
pEaKIuu, eCIu OJJHO U3 BEIECTB 1aHOB
BUJIE pACTBOpA C OMpEe/IeJICHHON MacCcOBOM
JIO0JIeH pacTBOPEHHOTO BEIIECTBA;

— BBIUYHUCJICHUC BbIXOJA MTPOAYKTA
peaknuu OT TCOPETUICCKU BO3MOKHOT'O

58



2.2

MeTtanibl

23

ITonoxenue merainos B [lepuoanueckon
CUCTEMEC XUMHUYCCKUX 3JICMCHTOB.
Oco0eHHOCTH CTPOEHHUS IJEKTPOHHBIX
000J104EK aTOMOB METAJIIOB.
Pacnpocmpanenue xumuueckux
91eMEHMOB-MEMANI08 8 3eMHOU KOpe.

PackprIiBaTh CMBICT H3y4aeMbIX

MOHATHUH (BBIIENATH UX XapaKTEPHBIE
NPU3HAKN) U IPUMEHSITH 3TH HOHATUAIPU
OIMCAHUM COCTAaBa M CTPOCHHUS
HEOPraHMYECKUX BEIIECTB,

111 OOBSCHEHHSI OTJCNBHBIX (DaKTOB
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OO6mme ¢du3MyecKkue CBOWCTBA  METAJIIOB.
[IpumeHeHre MeTaioB B OBITY, TPHPOJAE H

TexHuKe. CIuiaBbl METAIIIOB.
DNEKTPOXUMHUYECKHUH psijl HAlPsSHKEHUH
MeTauioB. O0Iue crocoOb! MOTydYeHUs
METAJIJIOB: TUAPOMETAIUTYPIHUs,

UPOMETAIUTYPTHS, DJIEKTPOMETAILITYPIUSL.

ITonsiTHE O KOPPO3UU METAIIIOB.
Crioco6b!I 3amuThl 0T Koppo3uu. Obmas
XapaKTEpUCTHKA METAJJIOB

|A-rpynns [lepuoauueckoit cucTeMbl
XUMHYECKHX ieMeHTOoB. Hatpuii n
KaJIMii: IoJy4eHue, pusmaeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COETMHEHUI.
OO0m1as XxapakTepUCTUKA METAIIOB
IHA-rpynns! [lepuoauueckoit cucteMsl
XUMHYECKHX AIEMEHTOB. Maruuii u
KaJIbLUI: OJy4YeHue, (pu3ndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCIUHEHUI.
JKectkocTh BOJBI M CITOCOOBI €€
yCTpaHEHHUS.

AIOMUHUN: TOTy4YeHne, pU3ndecKue u
XUMHUYECKHE CBONCTBA, IPUMEHEHHE
IIPOCTOTO BEIIECTBA U €T0 COCTUHEHUH.
AmMpoTepHbIe CBOWCTBA OKCUA U

U SIBJICHUH.

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B
W3MCHCHUU CBOHCTB DJIEMEHTOB —
METAJJIOB U UX COCTMHEHUH C y4EeTOM
CTPOCHUS UX ATOMOB U TOJIOKEHHUS

B [Iepuoaunueckoii cucreme
XUMHYECKHX 3JIEMECHTOB

1. 1. Menneneena.

XapakTepu30BaTh (OMHICHIBATD) 00IIHE
XHMHYECKHE CBOMCTBA METAJNIOB, X
Ba)KHEHUIIINX COCIUMHCHUM,
MOATBEPIK/IAst TO OMKUCAHUE
IpuMepamMu ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX
peakiuii; IpUMEHEHUE METAILIIOB B
Pa3IMYHBIX 00JaCTIX

MPaKTUYECKOU JCSITEIIbHOCTH YeJIOBEKa,
a TaK»Ke UCIOIb30BAaHUEHX JIJIS
CO3J]aHUsl COBPEMEHHBIX MAaTEPHAIIOB U
TEXHOJIOTHH.

OnuchIBaTh CIOCOOBI 3aITUTHI
METaJUIOB OT KOPPO3HUH.

PackpsIBaTh CyniHoOCTb
OKHCITUTEIIbHO-BOCCTAHOBHUTEIIBHBIX
peakuuii  MOCPEICTBOM  COCTaBJIEHUSA
ANIEKTPOHHOTO OanaHca ITUX

peaKkuui.
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TUAPOKCUIA ATFOMUHUS,
TUIPOKCOKOMILIEKCHI almoMunus. O0tmas
XapaKTepUCTUKA METAJIIOB MTOOOYHBIX
noarpym (b-rpymm) Ilepuoandeckoit
CUCTEMbl XUMUYECKHX3JIEMEHTOB.
duznyeckne U XUMUYECKHE CBOWCTBaXxpoma
u ero coequHeHni. OKCUIBI U THAPOKCHUJIBI
xpoma(Il), (1) u (V1).

XpoMatsl U TUXPOMATHI, UX
OKHUCIHTETbHBIE cBOMCTBA. [lonyuenue u
MIPUMEHEHUE XPOMa.

PuU3NYECKUE U XUMUYECKUE CBOMCTBA
Mapraia u ero coequHeHuii. OCHOBHbIE

coenunenuns mapranna (1), (1V), (V1) u (VII).

ITepmanranar kanus, €ro
OKHCJIUTENIbHBIC CBOWCTRA.

dusnyeckre U XAMUYECKHAE CBOMCTBA
JKeJe3a U ero coequHenuit. OKCHIBI,
ruapokcubl U comun sxenesa(Il) u (11).
[MonyueHue U MPUMEHEHHUE XKeJle3a U ero
CILIaBOB.

Mens: nmonydeHue, Gu3nIecKue u
XHUMHYECKHE CBOMCTBA, TPUMEHEHHUE

MPOCTOTO BELIECTBA U €ro coeAuHeHUM. [{nHK:

MOJIy4YCHHC, (bl/ISI/IquKI/IC u

XUMHUYECKHUC CBOﬁCTBa, IIPUMCHCHUC

[IpoBoauTH peakuuu,
MOJITBEPKIAIOIINE XapaKTEPHbBIE CBOMCTBA
M3y4aeMbIX BELIECTB, PACIIO3HABATh
OIBITHBIM IIyTEM HOHBIMETAIIJIOB,
IPUCYTCTBYIOLIHE

B BOJIHBIX pacTBopax. [IpoBoauts

U OIIUCBIBATh XUMHUYECKUIL
AKCIIEPUMEHT (J1abopaTopHBIE

OTIBITHI ¥ IPAKTUYECKUE pabOTHI);
MPEJCTABIATH PE3yIbTATHI
XHUMHUYECKOT0 SKCIICPUMEHTAB

¢dbopme 3anucu ypaBHEHHH
COOTBETCTBYIOILINX PEaKIUil U JeNaTh
BBIBOIBI Ha IX OCHOBE.

CrnemoBath paBUIIaM TOJIH30BAHUS
XMMHYECKOH MOoCya0i 1 1a00paTOpHBIM
000pyI0OBaHUEM.

ITpoBOIUTH BEIYMCICHUS

110 YPaBHEHUSM XUMHUECKUX
peaKuui.

CaMocCTOsATeNbHO TUIAHUPOBAThH U
OCYIIECTBIISITH CBOIO TTO3HABATEIBHYIO
NeSITeTTHHOCTh;IPUHAMATh aKTHBHOE
ydacTHe

B IPYIIIOBON yueOHOMU AeSITeTbHOCTH
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IIPOCTOTO BELIECTBA U €r0 COEITUHEHUH.
AmdoTepHbIe CBOWCTBa OKCHIA U

TUAPOKCHU A IUHKA, THAPOKCOKOMITJICKCBILMHKA.

IKcnepuMeHTAIbLHbIE METO/IbI
H3y4eHMs BellleCTB M UX MPeBPallleHui:
® Jl[eMOHCTpaluu:

— KoJjIeKmusa «MeTaibl M CIIJIaBBDY;

— B3aMMOJCHCTBHE IICIIOYHBIX U
IIEI0YHO3EMEIbHEIX METAJIJIOB C BOJIOM

(BO3MOHO HUCTIOJIb30BAHKE
BHJIEOMATEPHAJIOB).

® J[abopaTOpHBIE OTIBITHI:

— B3aUMOJCHUCTBHE IMICIOYHBIX U
IIEI0YHO3EMEIBHBIX METAJIJIOB C BOJIOM
(B03MO)KHO HUCITIOJIB30BAHHUEC
BI/I,ZLCOMaTepI/IaJ'IOB);

— B3aUMOJCHCTBHE THAPOKCHUIOB
AJIIOMHUHUA W LHUHKa C pacTBOpaMu
KHUCJIOT U Luenoqeﬁ;

— KAUYCCTBCHHBIC PCAKIIMN HAa KATUOHBI
MCTAJJIOB.

® [IpakTuueckue paboThl:
Ne 7. Pemienue skcneprMeHTaIbHBIX

3a7a4 o TeMe «MeTaJuIbl INIaBHEIX

HOJTPYII;
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No 8. Pemienune skcriepuMeHTaIbHBIX 337124
1o TeMe «MeTauTbl TOOOYHBIXITOATPYIII.

® PacyéTHbIe 3a0a4U:

— BBIUHCIICHHE Macchl (00bema,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKIuu, eciu OJJHO U3 BEILECTB 1aHOB
BH/JIE PACTBOPA C ONPEIEIEHHON MaCCOBOU
JIOJIEN PaCTBOPEHHOIO BEUIECTBA, WIIH
HMECT NMMPHUMECH;

— BBIYHCIICHHE MacChl (00BeMa,
KOJIMYECTBA BEILIECTBA) MPOIYKTA
PCaKIu, €CJIU OJTHO U3 BEIIECTB JIaHOB
BHJIC PACTBOPA C OIPEICIICHHON MacCOBOM
JIOJIel pacTBOPEHHOTO BEIIECTBA;

— BBIYMCJICHUC BbIXOAA IMTPOAYKTA
peaknuu OT TCOPETUICCKU BO3MOKHOT'O

Hroro no pazneny

54

Pa3zgen 3. XumMus ¥ Ku3Hb
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3.1

Mertoabl IO3HAHUSB
XUMUH.
XUMHA U )KU3HD

Posib xumun B 00ecrieueHuu yCTOMYHUBOTO
pa3ButHs yenoBedecTBa. [IoHATHE O HAYYHBIX
METOJIax MTO3HAHUSA U METOJI0JIOTHH HAYYHOTO
uccienoanus. Hayunbele mpuHIMIBI
OPraHu3aly XUMAYECKOTO TPOU3BOJICTBA.
[TpoMbliIeHHBIE CITOCOOBI MOTYYESHHS

PackpbiBaTh pojib XMMHUHU B PELLICHUU
SHEPreTHYECKUX, CHIPHEBBIX U
HKOJIOTUYECKUX MPOOIIeM 4eI0BEYECTBa,
OIHCHIBATH OCHOBHBICHAIIPABIICHUS
pa3BUTHA XUMHUYECKONHAYKU U
TEXHOJIOTHH.

[TpumensTh mpaBuiia 6€30MaCHOTO
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BO)XHEHIINX BELIECTB (HAa MpUMeEpe
MIPOM3BOJICTBA aMMHAaKa, CEPHOU

KHUCJIOTHI, MeTaHoa). [IpoMbliiienHbIe
CHOCOOBI OJTYYEHHUSI METAJIOB U CILJIABOB.
XUMHYECKOE 3arpsa3HeHHe

OKpY’KaroIllel Cpeibl U €ro MOCIEACTBHUS.
IIpobrnema nepepabomiu 0mxo008 u NOOOUHbIX
npodykmos. Poiib xumuu

B 00€CIICUEHUHU YHEPTeTUYECKOM
6e3onacHoctH. IIpunyunvl «3enenoti

XUMUUY.

XUMHUS U 30POBBE UETOBEKA.

JlexapcTBennsle cpencrsa. [IpaBuia
MCTIOJIb30BAaHUS JIEKAPCTBEHHBIX

npenapaToB. Poib XuMuu B pa3BUTUU
MEIUIIHHEI.

Xumust iuny. OCHOBHBIE KOMITOHEHTBI TTHTITH.
ITumessie no0aBku. Poab xuMuu B
o0ecrneyeHn! MHUILEeBOH Oe30MacHOCTH.
Kocmernueckue u napdromepHbie Cpe/icTBa.
berroBas xumust. [IpaBumna 6e3omnacHoro
MCIOJIb30BaHUs MIPEapaToBOBITOBON XUMUU B
MOBCEIHEBHOM JKU3HU. XUMHUS B CTPOUTENIBCTBE.
Baxxneiime cTpouTenbHbIE MaTepHAIIBI
(memeHT, 6eToH). [Ipon3BOACTBO CTPOUTEIBHBIX

MaTepHaloB.

oOpalleHus ¢ BEIeCTBAMH,
UCIOJIb3yEMbIMH B IIOBCETHEBHOM

KU3HU; a TAKXKe MpaBUiIa 0€30MacHOTO
MOBE/ICHUS B LENSIX COepeKeHUS

310POBBS U

OKpY>Karoller NpUpOIHON CPEIbI;
MOHMMATh OMACHOCTh BO3JCHCTBUS Ha
YKUBBIE OPraHU3MbI OTPEICIICHHBIXBELIECTB,
cmbicha nokaszarens [TJIK, noscHats Ha
npUMepax CrocoObl YMEHbBIIICHUS U
IPEIOTBPAICHHS UX BPEIHOTO
BO3JIEUCTBUSI.

AHanu3upoBaTh U KPUTUICCKH OIICHUBATH
uH(GOPMAIIUIO, CBI3aHHYIOC XUMHUYECKHUMHU
MPOIIECCAMH U UX BIIMSHUEM HA COCTOSTHUE
OKpY>KaroIlEu Cpeibl.

Hcnonb30BaTh MoaydeHHbIE 3HAHUS U
IpeJCTaBIeHUs O cepax

NESTeNbHOCTH, CBSI3aHHBIX C HAYKOWH
COBPEMEHHBIMH TEXHOJIOTHSMH,

KaK OCHOBY JIsl OPUEHTAIIUUB

BBIOOpE CBOEH Oymymen
npohecCuOHATBEHOM NeSTENbHOCTH.
Hcnonb30BaTh cCUCTEMHBIE

XUMHYECKHUE 3HAHUS I O0BICHEHUSU

MIPOTHO3UPOBAHU A ﬂBHCHHﬁ,
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XUMHS B CEIILCKOM XO3SIMCTBE.
Opraandeckue 1 MUHEPaJIbHbBIE
ya00peHusl.

Heoprannueckue Mmatepraibl
(KOHCTPYKIIMOHHBIE MaTEPHAJIbI, KPACKH,
CTEKJIO, KepamMuKka). MaTepuaiibl

JUTS OJICKTPOHKMKHU. HaHoTexHOIOTHI

MMEIOIIUX €CTeCTBEHHOHAYYHYIO
IPUpPOAY, IPOrHO3UPOBATH,
aHaJM3UPOBATh U OLIEHUBATH

C MO3UIUH IKOJIOTUYECKOM 6€301MacHOCTH
HOCJIEACTBHSI OBITOBOMU
IPOM3BOJICTBEHHOM NEATEIbHOCTH
YeJIOBEKa, CBA3aHHOU

¢ nepepabOTKON BEIECTB; MCII0JIb30BaTh
HOJIy4YECHHBIE 3HAHUS JUISl IPUHATUS
I'PaMOTHBIX peIIeHUHNpoOIieM B
CUTYallUsX, CBI3aHHBIXC XUMHUEH.
[IpuHuMmaTh yuactue B 00CYXJI€HUH
npo0JeM XMUMHYECKOU U

9KOJIOTHUYECKON HaIIPaBIECHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TIO3HIIUIONIO
npo0iemMe U npeiararb

BO3MOXHBIE ITyTH €€ PeIIeHUs

Hroro o pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsinuecTBo 4acoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/m NPOrpaMMblI Bcero Konrpoabnpie | Ipakriieckue odpa3oBaTebHbIE
padoThI padoThI pecypenI
Pa3znen 1. TeopeTnueckue OCHOBBI OPraHUYeCKO XHMUH
[Tpeamer opranudeckoit xumun. Teopust https://educont.ru/
1.1 CTPOEHHUS OPraHUYECKUX COeAUHEHUI A. M. 8 https://resh.edu.ru/
byrneposa
Wroro no pazneny 8
Paznen 2. YrieBonopoabl
91 [IpenenbHbIe YrIIEBOIOPOIBI — AIKAHBI, 5 https://educont.ru/
LUKJIOAJIKAHBI https://resh.edu.ru/
99 HenpenenbHbIC yriIeBOIOPO/IbI: AIKCHBI, 14 1 https://educont.ru/
aJIKaJueHbl, aTKMHBI https://resh.edu.ru/
2.3 Apomartudeckue yrieBoa0po/bl (apeHsl) 8 https://educont.ru/
https://resh.edu.ru/
54 [MpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB U HX 4 https://educont.ru/
nepepaboTka https://resh.edu.ru/
2.5 ["amoreHnpon3BOIHEIE YTIIEBOIOPOIOB 4 hps://educont.ru/
https://resh.edu.ru/
Hroro no paszneny 35
Paznen 3. Kuciiopoacoaep:xamue opraHuv4ecKne coeTuHeHnst
https://educont.ru/
3.1 Cruptel. denon 11 1 hits://resh.edu.ru/
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https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/

KapOoHunbpHBIE COCTMHEHUS: aTbACTUIBI U

https://educont.ru/

3.2 ketoHbl. KapboHoBbie kuciaoTel. Cl0KHbBIS 21
https://resh.edu.ru/
a¢upsl. Kupbl
https://educont.ru/
3.3 YTIeBOzs! o https://resh.edu.ru/
Hroro no pazgeny 41
Pasnen 4. A3orcoaepxainue OpraHuvecKkue coeJuHeHn st
https://educont.ru/
41 A LA .b 12
MMHBL. AMHHOKHUCIIOTEL benku https://resh.edu.ru/
Uroro no pazueny 12
Pa3nen 5. BoicokoMoJieKyJIsIpHbIE COeTMHEHH S
51 BricoxoMoliekysipHbie cOeTUHEHUS 6 https://educont.ru/
' YIp A https://resh.edu.ru/
Uroro no pazneny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/

11 KJIACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB u TeM udposbnie
Ne n/m pasi KourpoJububie | IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0OCHOBBI XUMUM
! %
Crtpoenue atoma. [leproaudeckuii 3aKoH hitps://educont.ru/
11 u [lepuoanueckas cucteMa XMMHYECKHUX 9
https://resh.edu.ru/
sneMenToB [. 1. Menneneera
Crpoenue BemiecTBa. MHOrooOpasue https://educont.ru/
1.2 11
BEIIECTB https://resh.edu.ru/
https://educont.ru/
1.3 XHUMHYECKUE PEeaKIun 19 3 hitos://resh.edu.ru/
Hroro no pazneny 39
Pa3nen 2. Heopranuueckasi XuMust
https://educont.ru/
2.1 H 31 3
CMETAILIH https://resh.edu.ru/
https://educont.ru/
2.2 M 2 2
CTALIH 3 https://resh.edu.ru/
Hroro no pazmeny 54
Paznen 3. Xumus u :Ku3HbL
Mertoasl MO3HAHUS B XUMHAH. XUMHUSI U https://educont.ru/
3.1 9
JKU3HD https://resh.edu.ru/
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 8
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https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/

INOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
KosnunuyectBo yacos DJIEKTPOHHbBIE
Ne Hdara uugposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHusl = oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[Ipenmer u 3HaYEHUE OPraHUYECKON
https://educont.ru/
XUMUH, IIPEJICTABICHUE O MHOr000pa3uu 1 https://resh.edu.ru/
OPraHUYECKUX COEIUHEHHUI ) —
DNEKTPOHHOE CTPOEHUE aTOMa yriepoaa
. https://educont.ru/
(ocHOBHOE U BO30YXJICHHOE COCTOSIHHUS). 1 https Iiresh.edu.ru/
. .eau.ru
BanienTHBIE BO3MOKHOCTH aToMa yriepozaa .
XuMuyeckas CBsi3b B OpraHM4eCKHUX
COeIMHEHUsIX. MexaHn3Mbl 00pa3oBaHUs
KOBQJIEHTHOH CBsI3H, CIOCOOBI Pa3phiBa
cBsizeit. Tunsl rubpuaAM3aLMy aToMa
yriepoaa. MexaHu3mMbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3U (OOMEHHBIN U hitps://educont.ru/
. : .ru
JIOHOPHO-aKUENTOPHBIN). TUIIBI 1
. https://resh.edu.ru/
MepEeKpbIBaHUS aTOMHBIX OpOUTaNeil: G- U b
n-cBsi3u. OlHapHast, IBOMHAS U TpOHHAs
cBs13b. CriocoObI pa3phiBa CBsI3€ll B
MOJIEKYJIaX OPraHUYECKUX BEIIECTB.
[TonsaTne 0 cBOOOHOM paguKae,
HyKJIeo(uie u 3eKTpoduIe.
Teopus cTpoeHnst OpraHUYEeCKUX
. https://educont.ru/
coequHenuit A. M. bytieposa u ee 1 htth' lresh.edu.ru/
COBPEMEHHOE Pa3BUTHE — CTPYKTYpHas ] .
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https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/

TEOpHs OPraHUYECKUX COEAUHEHU.
3HaueHUe TEOPUU CTPOEHUSI OPraHUUECKUX
COCIMHEHMI. MONEKYIIApHBIE U
CTPYKTYpHBIE (POPMYJIbl. TPYKTYpHBIE
(hOopMyITbI pa3IMYHBIX BUOB: pa3BepHYTasl,
COKpaIlleHHasl, CKeJIETHasL.

Buabl uzomepuu: crpykTypHas,
MPOCTPAHCTBEHHAS. DJIICKTPOHHBIS

3¢ (}eKThl B MOJIEKYJIaX OpraHNYeCKUX
coelMHeHU. UHIyKTUBHBIA U ME30MEPHBI
3¢ eKThI.

https://educont.ru/

https://resh.edu.ru/

[IpencraBnenne o knaccuukanum u
cucremarnyeckas Homenkinarypa (IUPAC)
opraHuyeckux BewecTs. [lonsTue o
¢dbyHKIIMOHATBHOU Tpymme. ['omomnorusi.
I'omonorunueckue psasl. Homenknarypa
OPraHNYeCKUX COCTUHEHUN
(cuctemaTuvecKkas U puBUAIbHBIE
Ha3BaHUsA).

https://educont.ru/

https://resh.edu.ru/

Knaccudukanms peakiuii B OpraHnuecKoi
xuMuu. OKHCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH B
OpraHUYEeCKON XHUMUH.

https://educont.ru/

https://resh.edu.ru/

CI/ICTCMaTI/BaI_II/I}I n O606H_[CHI/IC 3HAHUM 110
TEMEC

https://educont.ru/

https://resh.edu.ru/

AJIKaHBI: TOMOJIOTHUYECKHI psiji, 001Iast
dbopmyiia, HOMEHKIIATypa U U30Mepus,
JNIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI aJIKaHOB, SP3-

https://educont.ru/

https://resh.edu.ru/
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https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/

rUOpUIM3aITis aTOMHBIX OpOuTaei
yriepoja, G-CBsi3b.
Kondopmepsr.

10

dusnyeckue U XUMHYECKHUE CBOMCTBA
AIIKAHOB: PEAKIIMH 3aMeICHUS,
M30MepHU3aliu, IeTUIPUPOBAHNUS,
UUKJIM3AIUHY, TUPOIN3a, KPEKUHTA,
TOpEHUS.

https://educont.ru/

https://resh.edu.ru/

11

Haxosxnenue ankanoB B npupoje. CriocoOsl
MOJTYYEHUS U TPUMEHEHHUE AIKAHOB.

https://educont.ru/

https://resh.edu.ru/

12

[uknoankansl: oomas popmyna,
HOMCHKJIATYpa U U30MEpHs, 0COOCHHOCTH
CTPOCHHS U XUMHYECKUX CBOHCTB, CITOCOOBI
noJiy4eHus U npumenenue. OCoOCHHOCTH
CTPOCHHS M XUMHUYECKHX CBOMCTB MaJIbIX
(UMKIIOMpONaH, UKIOOYTaH) U OOBIYHBIX
(UMKITOTIEHTaH, ITUKIJIOTEKCaH )
ITUKIIOATKAHOB.

https://educont.ru/

https://resh.edu.ru/

13

Pemrenue pacueTHbIX 3a7a4 Ha
oTpeieNIeHue MOJIEKYIIpHOU (HOpMYIIbI
OpraHUYEeCKOT0 BEUIECTBA IO MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJISIIHX B €TI0
cocrtas. Cucremarnsanusg 1 00001IeHNE
3HAHUH T10 TeMe

https://educont.ru/

https://resh.edu.ru/

14

ATKEHBI: TOMOJIOTHYECKUN PsiJi, 001Iast
(dbopMyIa, HOMEHKIIATypa, IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CTpyKTypHast ¥ IUC-TPaHC-U30MEPHS
AJIKEHOB

https://educont.ru/

https://resh.edu.ru/
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dusndyeckre ¥ XMMUUECKHE CBOMCTBA
QJIKEHOB: PEaKLUK NMPUCOSTUHEHUS,
3aMEILCHMS B O-TI0JI0KEHUE IIPU JBOMHOU
CBS3H, MOJUMEPU3ALINHA U OKUCIICHHUS.

https://educont.ru/

15 [IpeacraBneHne 0 MEXaHU3ME PEAKLIUH https://resh.edu.ru/
EKTPO(UIBHOTO MPUCOSTUHEHHS.
[IpaBuio MapkoBHukoBa. KauecTBeHHbIE
peaKIiK Ha TBOMHYIO CBSI3b.
CrnocoObl MOJTy4eHUsT U IPUMECHEHHE https://educont.ru/
16
AJIKCHOB https://resh.edu.ru/
[IpakTuyeckas padora Ne 1 mo Teme
17 "l'ﬁ)onyqeﬂne 3TineHa 1 U3yUYEHHE €ro hitps://educont.ru/
cBOMCTE" https://resh.edu.ru/
Penienue pacu€THBIX 3a7a4 Ha
18 onpeﬂenegne MOHeKyHHHpHOfI bopmyIbl hitps:/educont.rw/
https://resh.edu.ru/
OpPTaHUYECKOTO BEIIeCTBA
AJIKaJICHBI: COTPSKCHHEBIE,
19 W30JIMPOBAHHbIC, KyMYJIHPOBAaHHbIC. https://educont.ru/
OCO0EHHOCTH 3JICKTPOHHOTO CTPOCHUS, https://resh.edu.ru/
1,2- u 1,4-ipucoeuHCHHE.
20 XMMHYECKUe CBOMCTBA COMPSIKEHHBIX https://educont.ru/
JMICHOB https://resh.edu.ru/
21 CriocoOBbI MOTyYeHHsI U IPUMEHEHNE https://educont.ru/
alIKaJIneHoOB https://resh.edu.ru/
AJKWHBI: TOMOJIOTUYECKUAN PsiJI, 00TIIast
(bopmyra, HOMEHKJIATypa, SIEKTPOHHOE U httos://educont.ru/
22 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, SP-

rUOpUIN3AIMS HJIEKTPOHHBIX OpOHuTaIen
aToma yriepoja, (pu3ndecKre CBOUCTBa

https://resh.edu.ru/
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XUMHUYECKUE CBOMCTBA AJIKUHOB: PEaKIIMKU
MPUCOEIUHEHUS, JUMEPU3ALUHA 1

https://educont.ru/

23 epu3alnu, okucienus. Kucio e
Tpmf DHSALIHH, ORHCICHIL, BHCITOTHRE https://resh.edu.ru/
CBOWCTBA AJIKMHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBSI3b.
24 KauecTBeHHBIE peaKIMK HA TPOMHYIO CBSI3b https://educont.ru/
peart POMHYIO https://resh.edu.ru/
Cnoco0bl osTy4eHus: 1 NpUMEHEHHE https://educont.ru/
25
AJIKUHOB https://resh.edu.ru/
26 Peenue 3aayu: pacyeThl 0 ypaBHEHHIO https://educont.ru/
XMUMHAYECKON peaKIuu https://resh.edu.ru/
97 Cucremaruzanys 1 0000ILEeHNE 3HAHUH 110 https://educont.ru/
TEME https://resh.edu.ru/
ApEHBI: TOMOJIOTHYECKHUI psij, 001Ias
opMyJia, HOMEHKJIATypa. DIEKTPOHHOE U
28 2 (I:CTY AHCTBEHHOE CTYI())CHI/IG MOJIIJeK 11 https://educont.ru/
pocTp p y https://resh.edu.ru/
O€H30I1a ¥ TOJTyoJ1a, UX (PU3NUECKUe
CBOICTBa
XUMHUECKUE CBOMCTBA ApPECHOB: PEAKIIUU
29 3aMeIeHNs B OEH30JIbHOM KOJBIIE U https://educont.ru/
YIJIEBOJIOPOIHOM paaukaie. Peakiun https://resh.edu.ru/
EKTPO(UIBHOTO 3aMEIICHUSI.
XUMHYECKUE CBOMCTBA apEHOB: PEAKIIUN
P peartt https://educont.ru/
30 MIPUCOCIMHECHHSI, OKUCIICHHE TOMOJIOTOB
https://resh.edu.ru/
OeH3oia
31 OCco0EeHHOCTH XUMUYECKAX CBOICTB https://educont.ru/
crupoiia. [lonumepusaius cTupoa. https://resh.edu.ru/
32 Perenne pacueTHBIX 33124 Ha https://educont.ru/
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OIIpeIeTICHUE MOJIEKYJIIPHON (GOPMYJIBI
OpPraHUYEeCcKOro BELeCTBa

https://resh.edu.ru/

CriocoOsl MoTydeHus: U IpUMEHEHUE

https://educont.ru/

33
apeHOB https://resh.edu.ru/

34 ['eHeTHYeCcKas CBS3b MEXKY Pa3IMYHBIMU https://educont.ru/
KJIaCCaMH yTIJIEBOIOPOIOB https://resh.edu.ru/
Pacue

35 :Z%Tbj ré) };piBTHI;;IM XHMZ;E;KH; . https://educont.ru/

kiuit. CucreMaTu3amms u HU
peatt? B H https://resh.edu.ru/
3HAHHHU 110 TEME
[Mpuponusiii ra3. [TomyTHbie HEQTIHBIC https://educont.ru/

36
rassl https://resh.edu.ru/

37 KaMmeHHBI yroiib U MPOAYKTHI €10 https://educont.ru/
nepepadboTKu https://resh.edu.ru/
HedTb u ciocoObI e¢ iepepaboTKu:

B | resmmcouny prbapmm, e itps:etucont

> PHROP > TP ' https://resh.edu.ru/
[TpuMeHeH#e MPOYKTOB MepepabOTKu
He(TH.

39 ['eHeTHYeCcKast CBSA3b MEXKIY Pa3TMYHBIMU https://educont.ru/
KJIacCcaMu yTIIEBOJ0POJIOB https://resh.edu.ru/
[aJ10reHOMPOM3BOTHBIE YTIIEBOI0PO/IOB:

.P
0| savenenn rasorena na rmapores htos:/educont
" APORCHIL, https://resh.edu.ru/
HUTPOTPYIIITY, [IHAHOTPYIIITY,
AMHUHOTPYIIITY.
Alefictaue menoteit ta . https://educont.ru/
41 rajJioreHnpou3BoAHbIe. B3anmoseiicTere

JUraJJor¢HaJKaHoB C MaronuemM u IMHKOM

https://resh.edu.ru/
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Cucremaruzanus 1 00001IeHre 3HaHUH 110

https://educont.ru/

42 pasaeny "YriaeBoaopoasr" https://resh.edu.ru/
43 KonrpomnbHast pabota 1o reme https://educont.ru/
"VraeBogoposs"” https://resh.edu.ru/
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHH psiJl, oO1as hopmysia
44 CTPOCHHE MOJ'ICKYJI'I) (H’a an/IMeg)e le)/lezaH(’)na https://educont.ru/
https://resh.edu.ru/
Y 3TaHOJIa), H30MEPHUs, HOMCHKIIATYpa,
KiaccupuKanus, PU3NIecKue CBONCTRA.
XHUMUYECKUE CBOKMCTBA MPEAECTBHBIX
OJTHOATOMHBIX CITUPTOB: PEAKIUH
3aMEIICHUS, IeTHIpaTalliK, OKUCIICHHUS,
B3aMMO/ICHCTBUE C OPraHUYECCKUMH U httos://educont.ru/
45 HEOPraHUYECKUMHU KUCIIOTaMH.
https://resh.edu.ru/
KauecTBeHHast peakiiys Ha OJTHOATOMHBIC
crupThl. PU3HOIOTUYECKOE IEUCTBUE
3TaHOJIa ¥ METaHOJIa Ha OPTaHU3M
YeIIoBeKa.
46 CnocoObl mosTy4eHus: 1 IPUMEHEHHE https://educont.ru/
OJTHOATOMHBIX CITUPTOB https://resh.edu.ru/
[IpocTteie 3¢uphl: HOMEHKIIATYpa U
47 I/I3IZ)MepI/I$I, %c§6eHHOCTH (bnszzecxnx u ttps://educont. ru/
IMIECKIX CBOHCTE https://resh.edu.ru/
MHOTroaTOMHBIE CITUPTHI: THJICHTIIUKOJb U
TIUIEPUH, UX (PU3NYECKHE U XUMHUECKUE
48 CBOWMCTBA: peaKkIuy 3aMeIICHHS, https://educont.ru/

B3aUMOJICMCTBUE C OPraHUYECKUMU U
HEOPraHUYECKUMU KUCIOTAMH,
KauyeCTBEHHAs peaKU1sl HA MHOTOaTOMHBIE

https://resh.edu.ru/
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CIINPTHI.

CriocoObl osTy4yeHHs U IPUMEHEHNE

https://educont.ru/

49 MHOT'0aTOMHBIX CITUPTOB https://resh.edu.ru/
MDeHOIT: CTPOCHHE MOJICKYJIBI, B3aUMHOE
BIIUSTHUE THAPOKCOTPYIIIBI B OCH30JIEHOTO https://educont.ru/

S0 spa, pusuueckue cBoiicta. TOKCHYHOCTD https://resh.edu.ru/
(dbenomna.

XUMHYECKUEe CBOWCTBA (heHOIa. https://educont.ru/

51
KauectBennsie peaxiyu Ha GeHoJI. https://resh.edu.ru/

59 Cnoco0bl MosTy4eHus U IPUMEHEHUE https://educont.ru/
benona. GenonpopmanbaeruaHas CMOIA. https://resh.edu.ru/
[Tpaktuyeckas padora Ne 2. Pemenue hitps://educont.ru/

53 SKCIIEPUMEHTAJIbHBIX 3334 110 TEME

https://resh.edu.ru/
"Crupthl 1 peHob"

54 Cucremaru3zaius u 0000IeHIE 3HAHUH 10 https://educont.ru/
TeMe https://resh.edu.ru/
AJTbIETU B ¥ KETOHBL: DJIEKTPOHHOE

55 CTpOCHHE KapOOHHUIBHOM TPYIIIHI, https://educont.ru/
TOMOJIOTHYECKHE PSABL, 001mas popmyIa, https://resh.edu.ru/
HU30MEpHsI B HOMEHKJIATypa
AJTbIETU BT ¥ KETOHBL: (PH3UICCKHE

56 CBOWCTBA; peaKIUu MPUCOCIMHCHHS. https://educont.ru/
[IpencraBienre o0 MexaHU3ME peaKIIHiA https://resh.edu.ru/
HYKJICO(DUITBHOTO TIPHCOSTNHCHHSI.

57 Peakuyu OKUCIIEHHS U KAYECTBEHHBIE https://educont.ru/
pEaKIuu albIeruI0B U KETOHOB https://resh.edu.ru/

58 CriocoObl MONTy4eHUs aIbJICTHIOB U https://educont.ru/

KE€TOHOB

https://resh.edu.ru/
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OI[HOOCHOBHBIG IpECaACIIbHBIC Kap6OHOBBIe

https://educont.ru/

59 I;IZ(;Z?;E, 0COOEHHOCTH CTPOCHUS UX httos://resh.edu.ru/
60 W3oMepus 1 HOMEHKJIaTypa KapOOHOBBIX https://educont.ru/
KHCJIOT, X (PU3MYECKHE CBOHMCTBA https://resh.edu.ru/
XUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT.
Kucnornsie cBoiicTBa, peakius
61 sTepuUKAIMH, PEAKIIUH C y4aCTHEM https://educont.ru/
YIIIEBOJOPOAHOTO paaukaia. [loustre o https://resh.edu.ru/
MIPOU3BOJIHBIX KAPOOHOBBIX KHUCJIOT:
CIIO’KHBIC 3(DHUPBI, AHTHIPHIBI,
raJOreHAHTMIPH/IbI, AMUIbI, HUTPUJIBL.
Oco0OeHHOCTH CBOMCTB MypaBbUHOM
62 KHCJIOTBI. MHor006pa3Hey11:ap60H0BLIX hitps:/educont.rw/
CHCTOT https://resh.edu.ru/
Oco0eHHOCTH CBOMCTB: HENMPEIEIbHBIX U
apOMAaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TUIPOKCUKAPOOHOBBIX https://educont.ru/
63 kuciot. [IpencraBureny BeICIIMX ]
https://resh.edu.ru/
KapOOHOBBIX KUCIIOT: CTEAPHHOBAS,
MAJILMUTHHOBAS, OJICHHOBASI, JIMHOJICBAS,
JIMHOJICHOBAsI KUCIIOTHI.
64 [ToHsATHE O MPOU3BOIHBIX KAPOOHOBBIX https://educont.ru/
KHCJIOT https://resh.edu.ru/
65 CriocoObl osTyyeHHs U IpUMEHEHNE https://educont.ru/
KapOOHOBBIX KHCIIOT https://resh.edu.ru/
66 CrnosxHbie 3(UpBI: TOMOJIIOTUYECKUH P/, https://educont.ru/

obmas hopmyia, n3oMepus u

https://resh.edu.ru/
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HOMEHKJIAaTypa

duznyeckre U XUMHYECKUE CBOMCTBA

https://educont.ru/

67
3¢upoB https://resh.edu.ru/
Perierre pacy€THBIX 3a7a4: 110 YPaBHCHHIO
68 XMUMHUYECKON peakiluy, Ha OIpeeICHHE https://educont.ru/
MOJICKYJISIPHOM (POPMYJIbI OPraHHYECKOTO https://resh.edu.ru/
BEIIIECTBA
IT 6ota Ne 3. P
pakTrueckas padora Ne 3. Perienue httos://educont.ru/
69 AKCIIEPUMEHTAIBHBIX 337124 [0 TeMe
" " https://resh.edu.ru/
Kap6onoBsie kucnotbl. CiioxxHble 3Upsl
XK :
. UPBI CTpOGHI/Ie: (1)I/I3I/E‘ICCKI/IG u | httos://educont.ru/
KHE CBOWCTBA (THIPOJIN3) B
XHMHqUe © . & https://resh.edu.ru/
KHCJION M IIEJIOYHON cpeiax.
6 .
71 coocoe e;: Oilinocc]i(;liizIBH)z;ng BéJ'II)HBIX https://educont.ru/
Aepaatl ped https://resh.edu.ru/
KHUPHBIX KUCIOT. XKupsl B mpupoe
MBbL1a Kak COJIM BBICIIIMX KaPOOHOBBIX
79 KHCJIOT, MX Morolee Aeicraue. [TonsarTue o https://educont.ru/
CHHTETHYECKUX MOIOIIUX CPEICTBAX https://resh.edu.ru/
(CMCO)
| L e oo
POACOACPRATII OP https:/resh.edu.ru/
BEIIIECTB
PacuéTpl o ypaBHEHUSM XUMHUYECKUX https://educont.ru/
74 .
peakiuit https://resh.edu.ru/
CucTtemartu3aius u 0000IIeHIHE 3HAHUH 10 https://educont.ru/
75
TeMe https://resh.edu.ru/
76 OO011ast XapaKTepUCTHKA YTIIEBOIOB U https://educont.ru/
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KJIacCU(UKALIUS YTIEBOOB (MOHO-, IH- U
MOJIMCAXaPU/IbI)

https://resh.edu.ru/

77

MoHocaxapupl: TIH0K03a, PpyKTo3a,
pubo03a, rajJakTosa, 1e30KCupuoo03a,
(u3nUecKre CBOWCTBA M HAXOXK/ICHUE B
npupojae. DoTtocuHTes.

https://educont.ru/

https://resh.edu.ru/

78

[IpumeHeHue TII0K03bl, €€ 3HaYEHHE B
KHU3HEICATEIbHOCTH OpPraHu3Ma.
OnTnueckas nzomepus. Konpuaro-uennas
TayTOMEPHUs Ha IPUMEPE MOJIEKYJIbI
IJIFOKO3bI, IPOEKIMK Xeyopca, o- U P-
aHOMEPBI TJIFOKO3BI.

https://educont.ru/

https://resh.edu.ru/

79

Jlucaxapuipl: caxapo3a, MajabTo3a U
JTakTo3a. BoccranasimBaroniye 1
HEBOCCTAHABIIMBAIOIIUE AUCAXAPUIBI.
HaxoeHne B mpupojie 1 NpUMEHEHHE
JCaxapuJioB.

https://educont.ru/

https://resh.edu.ru/
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[Tonucaxapuael: Kpaxmai, TITUKOTEH U
LIEJUTI0JI03a, CTPOCHUE MAKPOMOJIEKYJT,
CtpoeHue MakpoMOJIEKYJT Kpaxmania,
TJIMKOT€HA U HEUTI0JI03bl. DU3UUYECKUE
CBOMCTBA KpaxMaJia U LIEJUTIOJIO03bI.
XUMHUYECKUE CBOMCTBA Kpaxmaia
(ruzponu3, KaueCTBEHHAas peaKIus ¢
1oaoM). XMMHUUYECKHE CBOMCTBA
LEJUTIONO3BI (TUPOIIH3, PEaKIUs
noJry4eHue 3(pupoB LEITI0NIO3bI).

https://educont.ru/

https://resh.edu.ru/

81

ITousitue 00 HNCKYCCTBCHHBIX BOJIOKHAX.

https://educont.ru/

https://resh.edu.ru/
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Pemenne PaCUYCTHBIX 3aaa4 Ha

https://educont.ru/

82 OIIpEIeIeHNE OJIM BBIXOIa IIPOAYKTA
P POIyX https://resh.edu.ru/
PeaKIuy OT TEOPETHYECKU BO3MOXKHOTO
83 Cucremarusanus v 0000ILEHNE 3HAHUH 110 https://educont.ru/
pazzaeny https://resh.edu.ru/
KonrponsHas pabora o reme
https://educont.ru/
84 "Kucnopoacoaepxkaiiyue opraHndecKue
https://resh.edu.ru/
coeauHeHu"
AmuHBL: K1accupuKanys: anudarnieckue
1 apOMaTHYECKHUE; IEPBUYHBIC, BTOPUYHBIC httos://educont.ru/
85 u TpetuuHble. CTpoeHHE MOJIEKYJI, 00LIast . :
P P Y https://resh.edu.ru/
dbopMyIa, n30Mepus, HOMEHKIIATypa
¢bu3nveckne CBOMCTBA.
XHUMHYECKUE CBOMCTBA aTu(paTHISCKUX
86 aMHUHOB: OCHOBHBIE CBOMCTBA, https://educont.ru/
AITKUJIMPOBAHUE, PEAKIMH C A30TUCTOM https://resh.edu.ru/
KHCJIOTOM.
AHWINH: CTpOCHHE aHWIINHA, B3aUMHOE
BJIMSIHHE TPYIII aTOMOB B MOJIEKYJIE httos://educont.ru/
87 aHWINHA, 0OCOOEHHOCTH XUMHAYECKUX ) :
B https://resh.edu.ru/
CBOMCTB aHWInHA. KauecTBeHHBIE peaKIiu
Ha aHWJIMH.
CrocoObI ONTy4eHUsT U IPUMEHEHUE
ya P https://educont.ru/
88 anmn(aTHIecKuX aMHHOB M aHUJTHHA U3
https://resh.edu.ru/
HUTPOOEH3071a.
AMUHOKHCIIOTBI: HOMEHKJIaTypa U
89 u3omMepusi, pu3nvIecKue CBONCTBA. https://educont.ru/

OT,[[CJIBHBIG NpeACTAaBUTCIIN --MUHOKHCJIOT:

TIIMLWH, allaHuH, (peHuIananuH, CepHH,

https://resh.edu.ru/
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rilyrTaMuMHOBAasA KHUCJIO0TA, JJU3UH, HUCTCHUH.
OnTtuueckas HU30MEPpH aMUHOKHUCIIOT: D-nu
L-aMUHOKHCIIOTEI.

XUMUYECKUE CBOWCTBA aMUHOKHCIIOT, KaK
aM(pOTEpPHBIX OPraHUYECKUX COCAMHEHUH,
peaxiuus NOoJUKOHAEHCalluu, 00pa3oBaHue

https://educont.ru/

%0 NEeNTHIHOM CBsI3U. bronornueckoe https://resh.edu.ru/
3HaYeHHUEe aMUHOKHUCIIOT. CHHTE3 U
THJIPOJIA3 MTENTH/IOB.
benku kak mpupoIHbIC TOJTUMEPHI.
91 [lepBuunas Zszquaa u TpCTIf‘IHaH ttps://educont.r/
’ https://resh.edu.ru/
CTPYKTYypa O€TKOB.
XUMHUYECKUE CBOMCTBA OCIIKOB: TUAPOIIH3,
92 JICHATypalus, Ka4eCTBCHHBIC peaKLII[EH Ha hitps:/educont.rw/
’ https://resh.edu.ru/
OenKu.
A30TCcoAepKAIIKE TETEPOLMKINYECKUE
93 COG,[[I/IHSHEISI. II‘IIIYKJIGI/IH(I:BSC KHUCJIOTBI: https://educont.ru/
https://resh.edu.ru/
COCTaB, CTPOCHUE B OMOIOTHYECKasl POJIb
[IpakTuueckas padota Ne 4. Pemienue
94 AKCIIEPUMEHTAIBHBIX 3371a4 110 TeMe https://educont.ru/
"A30TcoiepIKaIIue OpraHuIecKue https://resh.edu.ru/
coeIMHEeHUS "
[Tpaktrueckas padota Ne 5. Pemenne
95 AKCIIEPUMEHTAJIBHBIX 337124 110 TeMe https://educont.ru/
"Pacrio3HaBaHNe OPraHMYECKUX https://resh.edu.ru/
coenuHeHun"
KontponbHas paboTa mo teme https://educont.ru/
96 "A30TCcoIepKalie OpraHn4ecKue

coenuaeHud"

https://resh.edu.ru/
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97

OCHOBHBIE IOHATHS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI!
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPHU3ALIUU, CPETHSS
MOJIEKYJISIpHAsl Macca U METOJIbl UX CHHTE3a
—TI0JIMMEpU3aLUs U TOJIUKOH ICH CALHS.
[IpencraBieHue o CTepeOperyIsspHOCTU U
HAJMOJIEKYJIIPHON CTPYKTYpE MOJIUMEPOB,
3aBUCHUMOCTh CBOMCTB ITOJINMEPOB OT UX
MOJIEKYJISIPHOTO ¥ HaIMOJIEKYJIIPHOTO
CTpOCHHUSI.

https://educont.ru/

https://resh.edu.ru/

98

[TmacTmacchl (OJIMATUIICH, TOJIUIPOTTHIICH,
TMOJINBUHUJIXJIOPH, IOJIMCTHPOIT,
MOJIMMCETUIIMCTAKPHJIAT, HOJ'II/IKap6OHaTI)I,
noJimdTIIIeHTepedTanar). Y Tuim3anus u
nepepaboTKa IIacTUKA.

https://educont.ru/

https://resh.edu.ru/

99

DnacToMepbl: HaTypaJlbHBIM,
CUHTETUYECKUE KaydyKH (OyTaleHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U
CWINKOHBI. Pe3uHa.

https://educont.ru/

https://resh.edu.ru/

100

BosiokHa: HaTypanpHbIe (IIEpCTh, HIETK),
HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(xanpoH u naBcaH). [lonumepsl
CIeIMaIbHOTO Ha3HaueHus (TedJIoH,
KEBJIap, AJIEKTPONPOBOISAIIUE TOJTUMEPHI,
OuopasinaraemMble OJIMMEpHI).

https://educont.ru/

https://resh.edu.ru/

101

IIpakTuyeckas padora Ne 6. Pemenue
AKCIIEPUMEHTAIBHBIX 33129 110 TEME

https://educont.ru/

https://resh.edu.ru/
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"Pacrio3zHaBaHue JIacTMacC ¥ BOJIOKOH'

O0001IeHYE ¥ cCUCTEMATU3 AU

https://educont.ru/

102 ?3yquHoro MarepHaa 1o TemMe ) 1 https://resh.edu.ru/
BbICOKOMOJIEKYIISIPHBIE COSTMHEHMUS
OBHIEE KOJIMYECTBO YACOB IT10 102

I[TPOTPAMME
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11 KJIACC

KosunyecTBO 4acoB DJIeKTPOHHBbIE
Ne Jara nu@dpoBbIE
Tema ypoka Kontposbubie | IlpakTnueckue bp
n/n Bcero u3yyeHusi = oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Atom. CocTaB aTOMHBIX s7€p. XUMUYECKUM

1 anemenT. M3otomnsl. KoprmyckysspHo- 1 https://educont.ru/
BOJIHOBOU JTyaJii3M, TBOUCTBEHHAsI IPUPO/Ia https://resh.edu.ru/
JEKTPOHA.

CTpoeHHE JIEKTPOHHEIX 000JI0YeK aTOMOB,
P p https://educont.ru/

2 KBaHTOBBIE YKCIIa. DHEPreTUUECKUE YPOBHU 1

https://resh.edu.ru/
U TIOJypPOBHH. ATOMHBIE OpOUTAIIH.

3 Knaccugukaiius XMMHUECKUX JIEMEHTOB (S-, 1 https://educont.ru/
p-, d-, f-amemenTHI) https://resh.edu.ru/
Pacnpenenenue 31€KTpOHOB O ATOMHBIM

4 006 P ai - P 2 e 1 https://educont.ru/

utasM. [IpuHIATT MUHIM HEpruH,
P P M P https://resh.edu.ru/
npuHumn Ilaynu, npasuwio Xysnna.
DneKTpoHHbIe KOHpUryparuu atomoB [ — IV
5 ne I/IOiOB B OCHOBI(-ll)OMyI/I;)BO36 YKICHHOM 1 https://educont.ru/
P Y https://resh.edu.ru/
COCTOSTHUH.
DNEeKTPOHHBIE KOH(UTYpAITUTU HOHOB.

5 [TonsiTHE 00 YHEPTUHM NOHU3AINH, SHEPTUH 1 https://educont.ru/
CPOJICTBA K 3JICKTPOHY. https://resh.edu.ru/
DIEKTPOOTPUIIATENIEHOCTD
[Tepuonnueckuii 3akoH u [leprnonnueckas

- crcTeMa XUMHUYECKUX dyteMeHToB J]. 1. 1 https://educont.ru/
Menpeneesa. Csi3b [leproaudeckoro 3akoHa https://resh.edu.ru/
u [leproanueckoil cucTeMbl XUMHUYECKHIX

86



https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/

3JIEMEHTOB C COBPEMEHHOM Teopueit
CTPOEHHS aTOMOB.

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYCCKUX DJICMCHTOB U 06p213y€MBIX nMu
IMPOCTHIX U CJIOXKHBIX BCUICCTB 110 I'pyHIiaM u
neprojaM. 3Ha4eHUE TIEPUOTUIECKOTO
3akoHa JI.11. Meneneena.

https://educont.ru/

https://resh.edu.ru/

Cucremarusanus u 0000LIEHUE 3HAHUM 110
TEME

https://educont.ru/

https://resh.edu.ru/

10

Bubl xXuMudeckoil CBs3M: KOBaJEHTHAs,
WOHHAas1, MeTajuinueckas. MexaHu3Mbl
o0pa3oBaHMs KOBAJICHTHOW CBSI3U: OOMEHHBIN
Y JOHOPHO-aKUENTOPHBINA. DHEPIUs U JIJINHA
cBa3u. [lonspHOCTh,HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHON CBSI3U.
Kparnsle cBa3u. BogoponHast cBsi3b.
MexkMOJIeKyIISIpHbIE B3aUMOICHCTBHSL.

https://educont.ru/

https://resh.edu.ru/

11

BaneHTHOCTP U BaJICHTHBIE BO3MO>KHOCTH
aToMoB. [ mOpuan3anys aTOMHBIX OpOUTAIEH.
CBs13b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX
reOMETPUUECKUM CTPOEHHEM (Ha mpumMepe
COEIMHEHHH AIIEMEHTOBBTOPOTO NEPUOA).

https://educont.ru/

https://resh.edu.ru/

12

[IpencraBneHue 0 KOMIUIEKCHBIX COEUHEHHUX.
CocTraB KOMIIJIEKCHOTO HOHA:
KOMIUIEKCOOOpa30BaTeb, TUTaH/IbI.
Koopaunarmonnoe uncino. Homenknatypa
KOMILIEKCHBIX CO€IMHEHUI. 3HaUeHUE
KOMIUIEKCHBIXCOeInHEHUH. [ToHsTHE

0 KOOPJIMHAIITMOHHOW XUMUH.

https://educont.ru/

https://resh.edu.ru/

13

BemecTBa MOJEKYISPHOTO U

https://educont.ru/
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HEMOJICKYJIIPHOTO CTPOSHHUs. THITbI
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYp) U
CBOMCTBA BEIIIECTB

https://resh.edu.ru/

Ilousrue o AUCIICPCHBIX CUCTEMAX.

https://educont.ru/

14
[IpencraBieHre O KOJUIOMIHBIX paCTBOPAx https://resh.edu.ru/
HcTrHHBIE pacTBOPHI: HACKHIILICHHBIE U
15 CHACEIIC P . zc oDHMOC https://educont.ru/
HEHACHIIIICHHbIE, PACTBOPHUMOCTb.
P P https://resh.edu.ru/
Kpucramnoruaparst
CriocoObl BbIpayKEHUSI KOHLIEHTPALUU
” pacTBOpOB:MaccoBas A0J1s BEIIECTBA B https://educont.ru/
acTBOpE, MOJIIpHAasi KOHLIEHTPALs.
P P P HEHTpatt https://resh.edu.ru/
HacplmenHbie 1 HEHACHIIIEHHBIE PACTBOPHI,
pactBopuMOCTb. Kpucramioruaparst.
Pentenue 3a1a4 ¢ UConb30BaHUEM MTOHITUI
17 ., A . | https://educont.ru/
MaccoBasi J10Jsl pacTBOPEHHOIO BelecTsa”,
" oD P " n https://resh.edu.ru/
MOJISIpHAs! KOHLIEHTpALHs
18 Knaccudukanus u HOMEHKIaTypa https://educont.ru/
HEOPraHUYECKUX BEIIECTB https://resh.edu.ru/
19 Cucremaruzanus 1 0000LIeHNE 3HAHUH T10 https://educont.ru/
TeMe https://resh.edu.ru/
KonrtponsHas padora o remam "CtpoeHue
aroma. [Iepuognueckuii 3aK0H 1
PHOA https://educont.ru/
20 [lepronnyeckas cucreMa XUMHYECKUX
. https://resh.edu.ru/
anemenToB /. 1. Menneneesa", "Ctpoenune
BemecTBa. MHorooOpasue BemecTs"
Knaccudukanus XuMH4ecKux peakiui B
21 HEOPraHMYECKOW U OPraHMYECKOW XMMUH. https://educont.ru/

3aKOH COXpaHEHUs MACChl BEILECTB; 3aKOH
COXPAHEHHUs U IPEBPALLECHUS] SHEPTUH IIPU

https://resh.edu.ru/
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XUMHYCCKUX pCaKIHIAX

TennoBble 3 (HEKTh XUMUYECKUX PEaKIUii.

https://educont.ru/

22
Tepmoxumuyeckue ypaBHEHUS https://resh.edu.ru/
93 BbruniciieHus Mo ypaBHEHUSIM XUMUYECKUX https://educont.ru/
peaKIuii ¥ TCPMOXUMHUYCCKUM YPABHCHHSIM https://resh.edu.ru/
CKOpOCTh XUMHUYECKOMH peaKInH, €€
24 P P 2} https://educont.ru/
3aBHCHUMOCTH OT Pa3IUYHbIX (haKTOPOB.
P P https://resh.edu.ru/
Karanu3 u kaTanuzatopsl
25 ['oMoreHHbI€ U TeTEPOreHHBIE PEaKIIun hitps:/feducont.
P peattht https://resh.edu.ru/
[TpakTiueckas padorta Ne 1 o reme
26 "I;'II/IHHI/IC aSJ'III:/)I‘IHBIX (dakTopoB Ha https://educont.ru/
P o P " https://resh.edu.ru/
CKOPOCTh XUMUYIECKOU PEaKITUU
OO6parumbie 1 HEOOpaTUMBIC PEAKIINH.
Xumudeckoe paBHoBecue. KoHncranra
XUMHYECKOTO paBHOBecHs. DaKTOPHI
P PPl https://educont.ru/
27 BIUSIOIIUE HA MOJI0KEHNE XUMHUECKOTO
https://resh.edu.ru/
paBHOBECHsI: TEeMIIepaTypa, JaBJIeHUE U
KOHIICHTPAIIUH BEIIECTB, yI4aCTBYIOIINXB
peakuuu. [Ipunnun Jle Hlarense.
[TpakTudeckas pabota Ne 2 o Teme
08 "}5 P o https://educont.ru/
TUSHUE Pa3NTUYHBIX (PAaKTOPOB Ha
b P " https://resh.edu.ru/
MOJIO’KEHNE XUMHUIECKOTO PABHOBECHS
DnexTponauTHueckas qucconuarus. CuibHbIe
P g https://educont.ru/
29 U cnalble eKTponuThl. CTeneHb
https://resh.edu.ru/
JTUCCOITAAITAT
HNonnoe npoussenenne Boasl. Cpea BOIHBIX
P JUI pesta BoA https://educont.ru/
30 pacTBOPOB: KMCIOTHAsA, HEUTpaJIbHas,

mienouHast. Bogopoausiii moka3zaresns (pH)

https://resh.edu.ru/
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pacTBopa

I'maponus coseid. Peakuuu, mportekaronme B

https://educont.ru/

31 . P
pacTBOpax AJIEKTPOJIUTOB. Peakimu HOHHOTO https://resh.edu.ru/
oOMeHa.

IT 6ota Ne 3
% | "Xusccrse peaunn o pacropan htps:jeducont 1
F B P P https://resh.edu.ru/
AJEKTPOIUTOB
0 -
KHCJTUTEIbHO-BOCCTAHOBUTEIIHHBIC ) https://educont.ru/
33 peakiuu. CTerneHb okuciieHus. Baxuennme
https://resh.edu.ru/
OKHCIUTEIH U BOCCTAHOBUTEIIH.

34 MetoJ1 3JIEKTPOHHOTO (3JICKTOHHO-UOHHOTO) https://educont.ru/
Oananca. https://resh.edu.ru/
DJIEKTPOJIU3 PACTBOPOB M PACILIABOB https://educont.ru/

35
BEIIIECTB. https://resh.edu.ru/

36 Pemenue 3aga4 pa3nu4HbIX TUIIOB https://educont.ru/

AP ’ https://resh.edu.ru/

37 Pemenue 3aga4 pa3nu4HbIX TUIIOB https://educont.ru/

AP ’ https://resh.edu.ru/

38 Cucremaruzanus 1 0000LIeHNE 3HAHUH T10 https://educont.ru/
TeMme "XUMHUYECKHE peaKiuu'. https://resh.edu.ru/

39 KonTponpsHas padora o teme "XuMuueckue https://educont.ru/
peaxiuu". https://resh.edu.ru/
ITonoxenune HemeTaiuoB B [lepunonnueckon

40 CHUCTEME XUMHUYECKHX drremenToB [1. 1. https://educont.ru/
MeHnneneeBa 1 0COOCHHOCTH CTPOSHUS UX https://resh.edu.ru/
aToMoB. dU3HUYECKUE CBOMCTBA HEMETAILIOB.

41 ANnoTponus HeMeTaJuIoB (Ha MpuMepe https://educont.ru/

KHCIIOpOJa, cephl, hochopa u yriepona).

https://resh.edu.ru/
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Bopopona: nonydyenue, pusndeckue u
XUMHUYECKHE CBOICTBA (PeaKIuu C

https://educont.ru/

42 MeTaJUlaMU M HeMeTalJlaMH, BOCCTAaHOBJIEHHE }
. https://resh.edu.ru/
OKCHI0B U conet). 'mapuael. TornnuBHbIe
3JICMEHTBHI.
r €HBI: eHHE e )
45| nonysenns, Guswscorne 1 e hitps:feducont
Y" ’ https://resh.edu.ru/
CBOMCTBA.
r .B i
44 KIT;JCI)ZG}(I)O]:JZHZPSKZH I/Iea(il(()}eleII//III:IIeI/IPIeI/IH https://educont.ru/
PONCOA-pIRal A https://resh.edu.ru/
rajoreHoB.
JIaboparo e 0 e e croco0b
45 | nonyscnns raorenon. lpmwencne hitps:ffeducont
71 P . https://resh.edu.ru/
rajoreHoOB U UX COEIHUHEHHM.
IT 6ota Ne 4. P
46 oxenepuenatbi sa o Teve | hitps:feducont.ru
. P . 8 https://resh.edu.ru/
I'anorensr".
Kucnopon: naboparopHsie u
47 IPOMBIIICHHBIE CITOCOOBI TTOTyYeHUS, https://educont.ru/
du3ryeckre 1 XUMUYECKHe CBOMCTBa. O30H. https://resh.edu.ru/
IIpumeHeHne KucIopoia U 030Ha.
48 OKCHIBI 1 TIEPOKCIITH https://educont.ru/
p ' https://resh.edu.ru/
49 Pemenue 3a1a4 pa3IM4HBIX TUIIOB https://educont.ru/
Aatp ' https://resh.edu.ru/
Cepa: Hax0XKIEHHE o7ie, crocod
50 HOJI'I) :H;ﬂmgnquelac;f: 11)/1 in’lvnfqecxnbé hitps:/feducont.ru/
YA, https://resh.edu.ru/
CBOMCTBA.
51 CepoBomopo, CyabQuIbI. https://educont.ru/
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https://resh.edu.ru/

Kucnopoacoaeprxaniiue COeTMHEHUS CEPBI.

https://educont.ru/

52 OcoOEHHOCTH CBOWCTB CEPHOM KHUCIIOTHI.
. o https://resh.edu.ru/
[TpumeHneHue ceprl U €€ COeAUHEHUH.
[Ipaktudeckas padora Ne 5. Pemenue
53 BKI:JHGTI/;IMCHTZJII;HBI; 3aJ1a4 1o Te;: "Cepau hitps://educont.iu
. P | A P https://resh.edu.ru/
e¢ coeiMHCHUS "
A3OT: HaXOXKJICHHE oJ1e, Crocod
54 HOJ'IT :H;xm(;nz;qeigz II)/I EI/IMI;I‘ICCKI/IBCI https://educont.ru/
M https://resh.edu.ru/
CBOMCTBA. AMMUAK, HUTPU/IBL.
K .
UCIIOPOJICOEpIKAIINe COSIUHEHUS a30Ta hitps://educont.ru/
55 A3oTHUCTas ¥ a30THAS! KUCJIOTHI U UX COJIH.
. . https://resh.edu.ru/
Oco0eHHOCTH CBOMCTB a30THOW KHUCIOTHI.
[TpuMeHeHMe a30Ta ¥ €r0 COSANHEHHIA. https://educont.ru/
56
A30THBIC yIOOpEHHUSL. https://resh.edu.ru/
docdop: HAXOKAECHUE oJie, crnoco0
(op: HAXOAIEHIE B IPHPOLE, CII o https://educont.ru/
57 MONyueHus!, PU3NYECKUE U XUMHUYECKHE
M https://resh.edu.ru/
cBoiictBa. @ochunel u pochuH.
Oxkcuasl pochopa, oprodochopHas kuciora
.M
58 EI; eocq())(J)IzI(po ;Zi{?i;zf(())fb?a;:abo UCTasi v ttps://educont.
P P ’ P https://resh.edu.ru/
docdopHoBaTucTas KuciaoTel. Comu
dbocopHO KUCTOTHI.
59 [Tpumenenue Gpocdopa 1 ero coeMHESHHIA. https://educont.ru/
®dochopubie y1oOpeHus. https://resh.edu.ru/
I[pa eckast pabora Ne 6. Pemienue
PaTiieckait pabot o HH" https://educont.ru/
60 JKCIIEPUMEHTAIIBHBIX 3aa4 1o TeMme "A30T u

docdop u ux coenuHeHus".

https://resh.edu.ru/
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VYriepo: HaXOXJI€HHE B IPUPOJIE,
UTOTPOITHBIE MOU(PUKALIUN; CTIOCOOBI

https://educont.ru/

61
noxyueHus, pU3nIecKue U XUMUYCCKUE https://resh.edu.ru/
CBOMCTBA, IPUMEHEHUE.
O II v
62 I;Cm Zriepcoia(a )’:éKzzm yr;[epozi:a(e )’e https://educont.ru/
bHAst KUCIIOTA U u. [Ipumenenu
yroa . Hv p https://resh.edu.ru/
yIJIEpOJia M €r0 COCAMHEHUN.
63 Pemenue 3a1a4 pa3InyHbIX TUIIOB https://educont.ru/
AP ' https://resh.edu.ru/
K i , 0
B moaysens, uicekie n xumticexe htps:feducont 1
YR, https://resh.edu.ru/
CBOMCTBA.
Oxcun kpemuus(IV), kpeMHHEBas KHCIIOTA, https://educont.ru/
65
CHJIMKATBI https://resh.edu.ru/
66 [IpumeHeHne KpeMHHS ¥ €r0 COCTHHEHHIH. https://educont.ru/
CrexJ10, ero mojay4eHue, BU/IbI CTEKIIA. https://resh.edu.ru/
67 Pemienue 3a1au pa3nuyHbIX TUIIOB itps:/feducont.ru/
AP ’ https://resh.edu.ru/
68 CucreMarusanus ¥ 00001IIEHNE 3HAHUN 10 https://educont.ru/
teme "Hemeramibr". https://resh.edu.ru/
https://educont.ru/
K "H ".
69 OHTpOJIbHAs paboTa 1o Teme "Hemeramib https:/resh.edu.ru/
70 AHanu3 pe3yinbTaToB KOHTPOJIBLHON PabOTHI, https://educont.ru/
KOPPEKIIUS OITHOOK. https://resh.edu.ru/
[Tonoxenne metamos B Ilepuoanueckon
CHCTEME XUMHUECKUX DJIEMEHTOB. https://educont.ru/
71 OcoOEHHOCTH CTPOCHUS DIIEKTPOHHBIX

000J104eK aTOMOB METAJIJIOB.
PaCHpOCTpaHCHI/IC XUMHUYCCKUX SJIEMCHTOB-

https://resh.edu.ru/
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METAJIOB B 36MHOM KOpE.

OO6mue ¢puznuecKre CBOMCTBA METAILIOB.

https://educont.ru/

72 [TpumeHeHre MEeTaJUIOB B OBITY ¥ TEXHUKE. https://resh.edu.ru/
CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUHN Psif
HanpspKkeHui MetamioB. O01re crnocoOsl
73 MOJIYYCHHS METAIJIOB: THAPOMETAILTYPIHS, https://educont.ru/
MUPOMETALTYPTHs, SICKTPOMETAILTYPTHSL. https://resh.edu.ru/
[TonsiTHE O KOPPO3UH METAIIIOB.
CriocoOBbI 3alUThl OT KOPPO3HH.
74 Pemenue 3amay pa3aM4HbBIX THITOB. https://educont.ru/
https://resh.edu.ru/
DIIEKTPOXUMUYECKUI Psi/i HAIIPSKEHU I
75 MeTaJIJl;)OB. O6mue CHOIZ:OI([SLI H(I))J'Iy‘IeHI/I}I https:/educont.rw/
MCTALIOB. https://resh.edu.ru/
OO61mas xapakTepucTuka MeTamioB [A-
rpynisl [lepronndeckoit cuctembl
76 XMUMHYECKHUX 3JIeMeHTOB. Harpuii u kanuid: https://educont.ru/
nojixyueHue, Gu3ndeckue 1 XUMHICCKUE https://resh.edu.ru/
CBOWCTBA, MPUMEHEHHE TIPOCTHIX BEIIECTB U
UX COCIUHEHUH.
O6mas xapaktepuctuka metayioB [1A-
rpynisl [lepronndeckoit cuctembl
- XUMHYECKHX 3JICMEHTOB. Maruuii u https://educont.ru/
KaJBIWiA: IOTy4eHne, puzndeckue u https://resh.edu.ru/
XUMHYECKHE CBOWCTBA, TPUMEHEHHE
IPOCTHIX BEIIECTB U UX COCAMHEHUH.
\ \ https://educont.ru/
78 KécTkocTh BOJBI U CTIOCOOBI €€ yCTPaHEHHUS.
https://resh.edu.ru/
79 AJTIOMUHHI: TOJTyYeHUE, PU3NUSCKHE U https://educont.ru/
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XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUC
IMpOCTOro BEUIECCTBA U €T0 COCIUHCHH.

https://resh.edu.ru/

AmboTepHbIe CBOMCTBA OKCUIA U
THIPOKCH/IA TIOMUHNS,

https://educont.ru/

80 THIPOKCOKOMITIEKCHI aTFOMUHHUS, HX https://resh.edu.ru/
pUMEHEHHE.
https://educont.ru/
81 Perrenve 3a1a4 pa3aMyHbIX THIIOB.
https://resh.edu.ru/
[IpakTuueckas pabora Ne 7. Pemenue hitps://educont.ru/
82 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
" " https://resh.edu.ru/
Mertaibl rIaBHbIX TOATpy'.
OO0r11ast XapaKTepUCTHKA METALIOB
83 n060uHbIX moarpymi (B-rpyrm) https://educont.ru/
[Teproau4ecKoil CHCTEMBI XUMUYECKHX https://resh.edu.ru/
9IIEMEHTOB.
dusnyeckrne ¥ XUMHUYECKHE CBOWCTBA XpoMa
U €ro COeMHEeHUH, uX mpuMeHeHne. OKCHIbI
84 u ruapokcu sl xpoma(Il), (1) u (V). https://educont.ru/
XpoMaThl U AUXPOMATHI, HX OKHCIUTEIbHBIC https://resh.edu.ru/
cBoncTBa. [lomydyenue u npumeHeHue
XpoMa.
Baxwuelime coeMHEHNs] MapraHia.
dusznyecKre U XHMHUYECKHAE CBOMCTBA
85 Maprasiia u ero coequHeHuii. OCHOBHbBIE https://educont.ru/
coeaunenus mapranna (1), (IV), (VI) u https://resh.edu.ru/
(VII). TTepmanranar kanus, ero
OKHCJTUTEIIbHBIC CBOMCTBA.
86 Ou3nuecKue 1 XUMHUYECKUE CBOICTBA JKee3a https://educont.ru/

1 ero coenuHeHU. OKCUIBI, TUAPOKCHUIBI 1

https://resh.edu.ru/

95



https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/

cosu xene3a(ll) u (111). TTonyuenue u
NPUMEHEHHE CILIABOB JKelle3a.

duszndeckre 1 XMMHYECKHE CBOMCTBA MEIHU U

https://educont.ru/

87
e¢ COeTMHEHNH, MX IPUMEHEHHE., https://resh.edu.ru/
dusnueckre U XUMUYECKHE CBOMCTBA [IMHKA
U €r0 COCJAMHCHHM, UX ITPUMCHEHHE. https://educont.ru/
88 AmdoTepHbIe CBOIICTBA OKCHJIA U hit liresh.ed ' /
TUJIPOKCHUJIA [TUHKA. [ MIPOKCOKOMILIEKCHI ps.//Tesh.edu.ru
LHUHKA.
IIpaxTuueckas padora Ne 8. Pemenue
P p https://educont.ru/
89 9KCIIEPUMECHTAJIBHBIX 3a7a4 10 TeME
" " https://resh.edu.ru/
MeTtaiel TOOOYHBIX TOATPYTI'.
90 Pemenne 3a1a4 pa3InyHbIX THIIOB https://educont.ru/
A&t p ' https://resh.edu.ru/
01 O00011IeHHIE ¥ CHCTEMATH3AIHs U3Y4CHHOTO https://educont.ru/
Marepuaia o teme "MeTtamis". https://resh.edu.ru/
https://educont.ru/
92 K S "M ",
OHTpOJIbHAsS paboTa 1o TeMe "MeTauibl https://resh.edu.ru/
93 AHanu3 pe3ynbTaToB KOHTPOJIBHOM PaboTHI, https://educont.ru/
KOPPEKIIUS OIIUOOK. https://resh.edu.ru/
Pose xumuu B 00ecrieueHnH yCTOMYUBOTO
y https://educont.ru/
94 pasBuTHs yesoBedecTBa. [loHsTHE 0
https://resh.edu.ru/
HAyYHBIX METO/IaX MCCIIE0BaHNs BEIIECTB.
Hayu4Hble MPUHIIUTIBI OpTraHU3aIUN
XUMHYECKOTO IPOU3BO/ICTBA.
95 [TpomBITIIEHHBIE CITOCOOBI MTOTYYEHUS https://educont.ru/

BOKHEUIIINX BEMIECTB (Ha MpUMepe
MIPOU3BOACTBA aMMHAKa, CEPHON KUCIIOTHI,
MeTaHona). [[poMbIlIIeHHBIE CTTOCOOBI

https://resh.edu.ru/
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IIOJIYYCHHA METAJIJIOB U CILJIaBOB.

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpenb! u ero nocneactsus.IIpodiema
nepepaboTKH OTXO0I0B U TOOOYHBIX

https://educont.ru/

% npoayKToB. Posib XMMuM B oOecrieueHun 1 https://resh.edu.ru/
sHepreTryeckoi 6esonacHocTy. [IpuHIHITBL
«3e1eHON XUMUNY.

X¥UMHS U 310pOBbE YEIOBEKA.

97 JlekapcTBeHHbIe cpeacTra. [IpaBuia 1 https://educont.ru/
UCIIOJIB30BaHUS JICKAPCTBEHHBIX IIPEApaToB. https://resh.edu.ru/
PoJsib XuMUM B pa3BUTHUMEIULMHBIL.

Xumust iy, OCHOBHBIE KOMITOHEHTBI https://educont.ru/

98 . [Tumessie no6asku. Pons xumun B 1

o https://resh.edu.ru/
obecrieyeHrH MUIIEBOI OE30MaCHOCTH.
Kocmernueckue u naphroMepHbie CpeICTBa.

99 briroBas xumus. [IpaBuia 6e3omacHOro 1 https://educont.ru/
UCTIOJIb30BaHUSI TIPETIapaTOBOBITOBON XUMUHU https://resh.edu.ru/
B [TOBCETHEBHOM JKH3HHU.

X¥MHs B CTpOUTENBCTBE. BaxkHelmue

100 CTPOUTEJbHBIC M KOHCTPYKIIMOHHBIC 1 https://educont.ru/
Marepuasl (lleMeHT, 6eToH). [Ipon3BoaCTBO https://resh.edu.ru/
CTPOMTEILHBIX MAaTEPHAIIOB.

101 XUMHS B CEIbCKOM XO03SHCTBE. 1 https://educont.ru/
Opranuyeckre 1 MUHEpalbHbIe yI00pEeHus. https://resh.edu.ru/
CucreMarusanus ¥ 00001IeHHEe 3HAHUM 110 https://educont.ru/

102 1
TEME. https://resh.edu.ru/

OBLIEE KOJIMYECTBO YACOB I1IO 102

[MPOT'PAMME

97



https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOTI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIS1 YHEHUKA

10 kaace

Xumus: yuebnmk s 10  kimacca  oOmieoOpasoBarenbHBIX — yupexaenuin /..
Hosomunuckuii, H.C. HoBommuckas. — M.: OO0 «Pycckoe ¢oBo - y4eOHHK.

11 kaace

Xumust:  yyeOnumk g 11 kiacca  oOmieoOpaszoBaTenbHBIX — yupexaenuit /MWL
Hosommuckuii, H.C. HoBommHackas. — M.: OOO «Pycckoe coBo - yueOHUK.

METOANUYECKHUE MATEPUAJIBI VIS YUUTEJIA

10 kaacc

Xumusi. 10 knacc. Mertoguueckoe rmocooue
Uctounuxk: https://vk.com/topic-100285962 34051433

11 kaace

Xnmui. 11 xiacc. Meroguueckoe rmocooue
Hcrounuk: https://vk.com/topic-100285962 34051433

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBbI CETU HHTEPHET
10-11 kaccesl

http://www.chemnet.ru I'azera «Xumus» u caifT i yuurtens «5 uay Ha ypoK XUMHN
http://him.1september.ru Eaunas xomtexkuus LIOP: TIpenmeTHast KomeKus « XuMUs»
http://school-collection.edu.ru/collection/chemistry ~ EctecTBeHHO-Hay4HBIE  3KCIEPUMEHTBHI:
xumus. Komnekius Poccuiickoro o6mieo0pazoBareabHOTO TopTaia

http://www alhimik.ru Beepoccutickas onumMimaia mKoJIbHUKOB 10 XUMHU
http://chem.rusolymp.ru Opranuueckast XMUMUS: JIEKTPOHHBIA YIEOHHK ISl CPETHEN IIKOJIBI
OCHOBBI XUMHUU: JIEKTPOHHBIN y4EOHUK

http://www.chemistry.ru /lucraniimonHasi ouMIuaga Mo XUMHUU: TEJICKOMMYHHUKAIIMOHHBIN
00pa30BaTeNbHbIN MPOEKT

http://lwww.edu.yar.ru/russian/projects/predmets/chemistry  JluctaHiiuOHHBIE  IBPUCTHUECKUEC
OJIUMITHA/TBI TT0 XUMHHU

http://lwww eidos.ru/olymp/chemistry 3anumaTenbHas Xumust

http://www 104.webstolica.ru Kinaccudukarus XaMH4eCKUX peakinit

http://classchem.narod.ru KounTpen — Xumust 17151 Bcex: yaeOHO-HH(DOPMALIMOHHBIN cailT
http://bolotovdv.narod.ru HanomeTp: HaHOTEXHOJIOTHYECKOE COOOIIECTBO

http://www. nanometer.ru OHnaiiH-cipaBOYHUK XUMHYECKUX dnieMeHToB WebElements
http://webelements.narod.ru TTonyasipHas OnOIMOTEKa XUMUYIECKUX JIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIC U ClIpaBOYHBIC MaTEPUAITBI IO XUMHHU
http://www. alhimikov. net Caitr Chemworld.Narod.Ru -Mup xumuu

http://chemworld.narod.ru Caiit «BupryaabHas XuMHYeCKast IIIKOIa»
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http://maratakm.narod.ru Caiit «Mup XuUMUH»

http://chemistry. narod.ru XuMuK.py: caiiT o xumuu
http://www.edu.yar.ru/russian/cources/chem XUMHUECKUI nopTain ChemPort.Ru
http://www.chemport.ru Xumuueckwuii cepsep HimHelp.ru: yueOHbIe 1 cripaBouHbIE MaTepHAIIbI
http://www himhelp.ru Xumus: Marepuansl «Bukuneaun» — CBOOOTHON SHIIUKIONCIAN
http://ru.wikipedia.org/wiki/Xumus Xumust Ui BCeX: HIUTIOCTPUPOBAHHBIC MATEPHAIIBI 110
o01eit, opraHu4ecKOi 1 HEOPraHMIECKON XUMHUH

http://school-sector.relarn.ru/nsm Xumus u sxu3ap — XX BeK: HaydHO-TIOMYIIAPHBIH KypHAI
http://www.hij.ruXumo3a: cooOmiecTBo yumrteneld XuMUH Ha mopTaine «CeTb TBOPYECKHX
YUUTEIIEH

http://www  chem.asu.ru/abitur  DnektpoHHas OHOIMOTEKAa 1O XHMHH M TEXHHKE
http://rushim.ru/books/books.htm Dnekrponnas 6ubIMOTEKa Y4eOHBIX MATEPHUAJIOB 110 XUMHUHU Ha
mopraie Chemnet

http://www.school2.kubannet.ru Dunuknonenus «[Ipupona Hayku»: Xumus
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