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Pabouast mporpamMma mo XMMHH Ha ypOBHE CpeqHero odmiero obpa3zoBanusi pazpaborana
Ha ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
Qenepanumn», TpeOOBaHMKH K pe3ynbraTaM OCBOeHHS (enepanbHO  00pa3oBaTeNbHON
nporpammsl cpegHero obmero oopazoanusa(P@OIl COO), mpencraBieHHbx B DepepaabHOM
rocygapctBeHHOM oOpazoBarensHoM ctangapre COO, c¢ yu€rom Konuemnuuu mnpenoaaBaHust
yueOHoro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opranm3anusx Poccuiickoit ®enepanum,
peann3yonmx 0CHOBHBIE 00pa30BaTeIbHBIE IPOTPAMMBI, M1 OCHOBHBIX MOJOXeHUH «CTpaTerun
pasButus BocnuTanus B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNIEHHOTO W3YYeHHsS 3aHUMAaeT BaXXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanusa yuammuxcs 10-11 xmaccoB. M3yuenmwe mnpenmera,
peasinzyemMoe B YCIOBHUAX AU PepeHIupOBaHHOTO, NPOQUIBHOIO O0O0Y4YEeHHs, TPU3BAHO
obecnieunTh 00I1€00pa30BaTENbHYI0 M OOLIEKYJIbTYPHYIO MOJATOTOBKY BBIYCKHHKOB IIKOJBbI,
HEOOXOMMYIO JIISl afanTalliid MX K OBICTPO MEHSFOIIUMCS YCIOBUSM JKH3HH B COIIMyME, a
TaKkKe JUIsl MPOJIOJDKEHHs oOydeHuss B OpraHuzalusx Npo¢ecCHOHaIbHOro oOpa3oBaHMs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOUM M3 MMPHOPUTETHBIX TUCIIUILINH.

B mporpamMe mo XWMUM Ha3zHAuYE€HUE NpeAMeTa «XUMHUS» IOIydaeT TOIPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMOOOYCIIOBJICHHOCTH TIEJICH, COJIEPIKaHMs, PE3yIbTaTOB OOydeHHs U TpeOOBaHUN K YPOBHIO
MOJATOTOBKHM BBITYCKHUKOB. CBHUIETEIBCTBOM TOMY SBISIOTCS CIEAYIOIIME BBINOJIHIEMbIE
IIPOrpaMMoH M0 XUMHUH (PyHKLIKU:

e uHPOPMALMOHHO-METOIMYECKAs, pealn3anus KOTOpod oOecrneduBaeT NOJIy4eHUe
NIPEJCTAaBICHUS O LIEJAX, COJEpXaHWM, OOIIel cTpaTeruu oOydeHHs, BOCHUTAHUSA U
pa3BUTHS 00YJaIOUIUXCS CPEICTBAMU MpEIMeTa, U3y4aeMOT0 B paMKaX KOHKPETHOTO
npohus;

® OpraHM3alMOHHO-IUIAHUPYIOILAs, KOTOpas ~ HIpeAycMaTpuBaeT  OIpeJelIeHHe:
IPUHLUIOB  CTPYKTYPHUPOBaHMsI M  IOCJIEIOBAaTEIIbHOCTH H3Y4eHHs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHBIX M KaueCTBEHHBIX €ro XapaKTepUCTHK; IOAXOJO0B K
(OpPMUPOBAHUIO COJIEPKATEIBHON OCHOBBI KOHTPOJI M OLEHKM 00pa3oBaTelbHbIX
JOCTIDKEHUM OOydJaroluxcsi B paMKax MTOTOBOM arrectauuud B (opme eauHOro
roCyJapCTBEHHOT'O 3K3aMeHa 10 XUMUHU.

[Iporpamma [uis yriryOE€HHOTO U3Y4EHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE CoJIepXKaHue, 00s3aTebHOe I U3YYEeHUS
B paMKax OTHENbHBIX npodwied, MpeaycMaTpuBaeT  paclpeiesieHHe |
CTPYKTYpUPOBAaHHUE €ro IO KJIAaccaM, OCHOBHBIM COJEp)KaTEeNIbHBIM JIMHUSAM/pa3iesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpesieiieHne yueOHOro BpeMEeHH, PEeKOMEHIyeMOTo sl U3y4eHHs
OTJICNIbHBIX TEM;

e [peUlaraeT MNPUMEPHYIO IMOCIEA0BAaTENbHOCTh M3Y4YEHUs y4yeOHOro marepuana ¢
y4€TOM JIOTUKH OCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€i;

e aéT METOAMYECKYI0 MHTEpIIpeTaluio Iejed U 3aJad H3yuyeHHUs IpenMeTa Ha
yri1yOJa€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPHTETOB B CHUCTEME CPEIHEro
oOrmiero oO6pa3oBaHusl, COJAEPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHMS OCHOBHOI 00pa30BaTEeNbHOW MPOrpaMMBbl CpeAHEro oomiero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TAKKe ¢ YYETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABATEIbHBIX JCHCTBUH OOYYaIOIIETOCs 10 OCBOCHHUIO COJEpIKaHUs
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe MO XUMHUU IIPEILyCMOTpPEHa
IIPEEMCTBEHHOCTh C OOy4eHHEM XWMHUU Ha YypPOBHE OCHOBHOTO o0miero oOpa3oBaHus. 3a
npeAeiaMi  YCTAaHOBJICHHOM MporpaMMoOll MO XMMHUHU  0OO0s3aTelIbHOM  (MHBApUAHTHOM)
COCTaBJISAIOLIEH CO/IepKaHUsl Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcs BOZMOKHOCTh BbIOOpa €ro
BApUATUBHOW COCTaBJISIFOIIEH, KOTOpas I0JIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO POt 00ydeHusI.

B cootBerctBuM ¢ koHnentyaiabHbIMU moJoxkeHUsMH PI'OC COO o Ha3zHaAueHUH
IpeIMeToB 0a30BOro U yriIyOoJE€HHOTO YpOBHEH B cucTteMe AU pepeHIupoBaHHOTO 00yUeHHs Ha
YpOBHE CpeIHero oOmiero 00pa3oBaHus XUMHUS HA YPOBHE YriyOJIEHHOIO M3ydeHUs HAIpaBlieH
Ha peanu3alyio0 IMPEeEeMCTBEHHOCTH C MOCIEAYIOUIUM 3TaloM IOJIyY€HUS XHUMHUYECKOTO
o0pa3oBaHMs B paMKaX HW3Y4YEHMs] CHEIHAIbHBIX €CTECTBEHHO-HAyYHbIX M XUMHYECKHUX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3ydYeHHE TMpeaMeTa «XUMUS» OpPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha pACUIUpPEHUE U
YIIIyOJICHHE TEOPETHUYEeCKOWM U TMPAKTHYECKOW TMOATOTOBKH OOYYAIOIIMXCS, BBIOPABIINX
onpenenéHHbIi Mpoduiib 00yd4eHus, B TOM YHCIIEe C NEPCIEeKTUBOM MOCIEeIYIOIIEro MOIy4eHUs
XMMHUYECKOTO 00pa3oBaHMs B OpraHu3anusax npodeccuonanbHoro odpasoanus. Hapsaay c atum,
B cBete TpeboBanuidi ®I'OC COO k mIaHUpYeMBIM pe3ylibTaTaM OCBOCHHS ¢eaepaabHON
00pa3zoBaTeIbHON MPOrpaMMBbl CpeIHEro o0Iero oOpa3oBaHUs H3ydeHUE MpeaMeTa « XUMUsH»
OPUEHTHPOBAHO TAK)KE HA pELICHUE 33a4 BOCIIUTAHUS U COLMAIBLHOTO Pa3BUTHS 00yJaromuxcs,
Ha (OPMHUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIU3AINHN yYeOHOTO
Tpygda ¥  O0OOOIIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXKIUCHUIUTMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocraBnsromiuMu  npeiMera «XUMHs» Ha YpOBHE YIIIYOJIEHHOTO HW3YYEHHUS SBIISIOTCS
yrayOnénnsie Kypebl — «Opranudeckas xumus» u «OOmas u Heopranuuyeckas xumus». [lpu
OTIpeJIeNIeHUU TOJIXOJ0B K OTOOPY M CTPYKTYpHOM OpraHu3alMy COAEpKaHUS ITHUX KYpCOB B
porpaMMe 1Mo XUMHUHU 3a OCHOBY NMpHUHATHI nojoxenus ®I'OC COO o paznmuuusx 6a30BOro u
yrayOnEHHOTO YpOBHEH U3yUEHHS MPeMETa.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHSD» COCTaBIIIET COBOKYMHOCTh MPEAMETHBIX 3HAHUM M YMEHH, OTHOCSIIUXCA K 0a30BOMY
YPOBHIO H3y4€HHS IpeaMeTa. JTa CHCTeMa 3HaHUM MOJydaeT ONpPEeNesIEHHOE TEOpPEeTHYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OONbLIUil  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM ypOBHE U3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOHOCTh 3HAYUTEILHOTO YBEIMYEHUs O00bEMa 3HAHUKW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX MX COEAMHEHUI Ha OCHOBE pacIIUpPEHHs U YriyOleHus MpeAcTaBIeHU O CTPOCHUHU
BEIIECTBA, XUMUUECKOM CBSI3U M 3aKOHOMEPHOCTSX MPOTEKAHUS PEaKLUi, pacCCMAaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KUHETUKU U TEPMOJMHAMUKU. M3ydeHne nepuoauueckoro 3akoHa u
[lepuoanyeckoit  CUCTEMBbl ~ XUMHUYECKMX  JJIEMEHTOB  0a3uUpyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUAX O CTPOCHUH aTOMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOUKU 3PEHHsI DHEPreTHUECKUX W3MEHEHHH NpHu e€ oO0pa3oBaHUM M pa3pyIIEHUH, a TaKKe C
TOYKHA 3peHHs] MeXaHu3MOB €€ oOpa3oBaHus. l3ydeHue THIIOB peakUUH JOTMOJIHSAETCS
(opMupoBaHHEM MPEACTABICHUN 00 MEKTPOXUMUYECKHUX MPOIeccax U AIEKTPOIN3E PACIUIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHM4eckoil XMMHMM NPU PACCMOTPEHMM PEaKLHMOHHOMN
CIOCOOHOCTH COEMHEHUH yaenseTcss 0ocoboe BHUMaHKUe BOIpocaM 00 3JIeKTPOHHBIX 3¢ dekrax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJICKYJIaX U MEXaHU3MaX peakluil.



Oco0oe 3HaueHHe MMEET TO, YTO Ha COJIEPKAHHME KYPCOB XMMHHU YIITYOJNEHHOTO YPOBHS
M3YYCHHUS I KJIAcCOB OmpenenéHHOro mpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpY H
XapakTep JOMOJHEHUM K OOIIel crucTeMe MPEeIMETHBIX 3HAaHUM) OKa3bIBAIOT BIMSIHUE CMEXKHbBIC
npenMeTel. Tak, Hampumep, B COACpXKAHUM TpeAMeTa JUIsl KIACCOB XUMHUKO-(PHU3UIECKOTO
npo¢wuis OoJbIoe 3HAYCHHE OYAYyT MMETh AJIEMEHTHl y4eOHOr0 MaTepuaia mo oOme XuMHU.
[Ipu u3yueHunm mnpeaMeTa B JAHHOM Ciydae akLIEHT OyAeT caenaH Ha OOIIHOCTh METOJIOB
MO3HAHUsI, OONIHOCTh 3aKOHOB M TCOPUH B XMMHH U B (PU3UKE: aTOMHO-MOJICKYIIIpHAS TEOPHs
(moniekynsipHasi Teopust B (DU3UKE), 3aKOHBI COXPAHEHHUS MAacChbl U DSHEPIHH, 3aKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOESHUH BEILECTB U APYToe€.

B To xe Bpems B coziepykaHUM MIpeAMETa ISl KIIACCOB XUMHKO -OMOJIOTUYECKOTO TTPO(HIs
OO yAETBHBIN BeC OyAeT UMETh OpraHuyeckas XuMmus. B aToM cimydae mpeaocTaBisieTcs
BO3MOJKHOCTB JIJIs1 00Jiee OOCTOSITEIHHOTO PACCMOTPEHUSI XUMUYECKON OpPTraHU3aIluy KJIETKH KaK
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MPUMEPY, TaKU€ CTPYKTYpPHBIC
KOMIIOHEHTBI, KaK JIMMHJbI, OCJNKH, YIJIeBOJIbI, HYKJIEHHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HaHUS O COCTaBE€ M CBOMCTBAxX MPEJICTABUTENICH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CITy’KaT OCHOBOM /ISl U3YUEHHMSI CYITHOCTH MPOIIecCOB (DOTOCHHTE3A, ABIXaHUS, TUIIICBAPCHUSI.

B mmane dopmupoBaHHs OCHOB HAyYHOTO MHPOBO33PEHHs, OCBOCHHUS OOIIEHAYIHBIX
METOJIOB TTO3HAHUSI M OTIBITA MPAKTHYECKOTO MTPUMEHEHUS HAyUHBIX 3HAHUHN W3ydeHUe MpeaMeTa
«XuMus» Ha YIIIYOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obacteil «EcTecTBeHHO-HayuHbIE TPEAMETH,
«Maremartuka u nHGopmMaTuka» U «PycCKuil 131K U TUTEPATYPAY.

[Ipn uzydeHun yueOHOTo mpeamera «XUMHS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO M cpefaHero oOmiero oOpa3zoBaHus (Ha 0a30BOM ypOBHE), 3amauei
MEPBOCTEIIEHHOW 3HAYMMOCTU sBisieTcs (OpMHUpPOBaHME OCHOB HAayKU XHMHM KakK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHUSA, IPAKTUYECKOM JEATEIbHOCTHM 4YEJIOBEKa M OJHOrO0 W3
KOMIIOHEHTOB MHPOBOW KyJbTYyphl. Pemienue 3Toil 3ajauu Ha yriayOJIEHHOM YpOBHE M3y4YEHHS
IpeAMeTa NpeaIoiaraeT peaiu3auuio TaKuX HeeH, Kak:

e (opmupoBaHuE NPEICTABICHUN: O MaTepUaIbHOM EIUHCTBE MHPA, 3aKOHOMEPHOCTSIX

Y T03HAaBAE€MOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e Bemymiel poiau B 00eCleYeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0eM SKOJIOTHYECKOM, SHEPreTHYecKol W MUIIEeBOW Oe30MacHOCTH, B Pa3BUTUU
MEIULHMHBI, CO3JaHUM HOBBIX MAaTEpPUAIOB, HOBBIX HCTOYHUKOB SHEPruUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B dbopMupoBaHun
MHPOBO33PEHUS U 00IIeH KyJIbTYphl YEJIOBEKA, a TAKKe IKOJIOTUYECKU 0O0CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJHON CpeEe;

® OCBOCHHME CHUCTEMBbl 3HAHUM, JeKallMX B OCHOBE XUMHUYECKOW COCTABIISIOLICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (GyHIAMEHTAIbHBIX TOHSATHHA, 3aKOHOB H
TEOPUIl XUMHUH, COBPEMEHHBIX NPEACTABICHHM O CTPOECHHUM BEIIECTBA HA Pa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYIISIPHOM, HAJMOJIEKYJISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAaHUS XUMHUYECKHX
peaxiuii, 0 XUMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OImux
Hay4HbIX MPUHIIUIAX XUMUYECKOTO MMPOU3BO/ICTBA;

e (dopmupoBanue y O0OYyYAIOIIUXCS OCO3HAHHOTO TIOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHYECKUX 3HAHMHA MJisi OOBSCHEHHS KIIOUEBBIX HAeH ©u mpolieMm
COBPEMEHHOW XUMUH, A OOBSCHEHUS M TMPOTHO3UPOBAHMS SIBICHHUN, WMEIOIINX
€CTECTBCHHO-HAYYHYIO MPHPOAY; TPAMOTHOTO PEIICHUS MpoOJieM, CBS3aHHBIX C



XMMUEH, IPOTHO3MPOBAHUs, aHAaIM3a M OLEHKA C IIO3ULUUH OKOJOTHYECKOU
0€30IMaCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOACTBEHHOM NEATEIHLHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM IPOU3BOJICTBOM, HCIOJB30BAHUEM U MEpepabOTKOM
BEILIECTB;

yrIIyOJieHHe TPEICTaBICHUH O HAyYHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nprOOpETEHUS] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBSICHEHUS XUMUYECKUX
SIBJICHUM, HWMEIOIIMX MECTO B IPUPOJE, B IPAKTUYECKON JEATEIBHOCTH U
IIOBCETHEBHOM KU3HH.

B nmnane peanu3zanuu 1epBOOYEPEHBIX BOCHUTATENBHBIX M Pa3BUBAIOMIMX (YHKLIMH
IIEJIOCTHOM CUCTEMBI CPETHEro OOIIero oOpa3oBaHUs MPU U3YUECHUHU TpeaMeTa «XuMHsS» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyalbHOCTh TPUOOPETAIOT TaKKE LIETTU U 3a]]a4H, KaK:

BOCITUTaHWE YOCKIEHHOCTH B II03HABAEMOCTH SBJICHHA TPUPOJBI, YBAXKCHHUS K
MPOIIECCY TBOPYECTBA B OOJACTH TEOPETHYCCKUX M TPHKIATHBIX HUCCICTOBAHUN B
XUMHH, (POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH;

pa3BUTHE MOTHBAIMU K OOYyYEHUIO M TO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCITMTAHUIO HA OCHOBE YCBOCHHSI 00IIEYETIOBEUSCKUX IICHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX  HWHTEPECOB, HHTEIUICKTYAJIbHBIX M  TBOPYECKHX
crocoOHOCTEN oOyuaromuxcsi, GOPMHUPOBAHUE Y HHUX CO3HATEIHHOTO OTHOIICHHS K
caM0o00pa30BaHUI0 H HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIICIIHOM
npo(ecCHOHATTFHOW U OOIIECTBEHHOW NESTEIhHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37J0POBOM 00pa3e KU3HU;

dbopMupoBaHHEe YMEHHWA W HAaBBIKOB Pa3yMHOTO MPHUPOJOINOIB30BAHUS, PA3BUTHE
OKOJIOTUYECKOH  KYJNbTYyphl, = NPHOOpPETEHWE  OmbITa  OOIIECTBEHHO-TIOJIC3HOM
9KOJIOTUYECKOH eI TeTHbHOCTH.

Ha 0aze mnenrpa «Touka pocra» oOecrieumBaeTcs peanu3anusi 00pa30BaTEIbHBIX
IporpaMM  €CTECTBCHHO-HAyYHOH M TEXHOJIOTMYECKOH  HAIlpaBIICHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUM C TpPEOOBaHMSIMH 3aKOHOJATENbCTBA B cdepe
oOpazoBanusi U C y4€roM pekoMmeHaanui DenepansbHOro omnepatopa y4eOHOTO
npeamera «Xumusi». OOpa3zoBaTenbHas HporpaMMa  IMO3BOJISIET WHTETPUPOBATH
peau3yeMbie MOAX0bl, CTPYKTYPY U COACPIKaHUE MPU OPraHU3aIUH O0YUCHHS] XUMHH
B 10-11 knaccax, BBICTpPOGHHOM Ha 6a3e J1000ro U3 TOCTYIMHBIX Y4eOHO-METOANYECKIX
komiutekcoB (YMK). Ucnosnb3oBanue obopynoBanus «Todyka pocTay MpH peann3ainiu
nannoit OI1 mo3BosisieT co31aTh YCIOBHS:

*  JUIs pacUIMPEHUs COJIep>KaHuUs MKOJIFHOTO XUMHUECKOTO 00pa30BaHMUS;

* Uil TIOBBIIICHHs] TIO3HABATEIFHOM AKTHBHOCTH OOYYaIONIUXCS B €CTECTBEHHO-
Hay4YHOM 00Js1acTy;

* Uil pa3BUTHS JUYHOCTH peOEHKa B TMpolecce OOy4eHHS XUMHUHU, €ro
crocoOHoCTeH, GOPMUPOBAHUS U YIOBIETBOPEHHS COLIMATBHO 3HAYUMBIX HHTEPECOB U
MoTpeOHOCTEH;

e st paboThl C OJApEHHBIMHU MIKOJBHUKAMH, OpraHW3allud WX pa3BUTUA B
Pa3IUYHBIX 00JACTsIX 00pa30BaTENBbHOM, TBOPUECKOU JEATEIHHOCTH .

OO01ree 4YUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3YYEHHS XUMHUHU Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero odpaszoBanus, cocraBisieT 204 wacos: B 10 kmacce — 102 wgaca (3 yaca B
Henento), B 11 kimacce — 102 gaca (3 gaca B Heenio).



COJEP/KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBICHHE O MHOrooodpasuu
OPraHU4YEeCKUX COCTMHECHUMN.

DJNEeKTPOHHOE CTPOCHHME aToMa YIJepoja: OCHOBHOE W BO30YXKIEHHOE COCTOSHUSI.
BanenTHble BO3MOKHOCTH atoma yriepoja. XuMUYecKasl CBsI3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTasneil yriepoaa. MexaHu3smbl 0Opa3oBaHMsI KOBaJEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl nepekpriBaHUsI aTOMHBIX OpOuUTanei, o- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYyJax
oprannyeckux BemiecTB. [loHsTHe 0 cBOOOHOM pajuKaie, Hykieoduse u eKTpoduie.

Teopuss crpoeHuss opraHudeckux coeauHeHnii A.M. byriepoBa M COBpEMEHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYI. 3HaU€HHUE TEOPUH CTPOCHUS OPraHUYECKUX COETUHEHUH.
MounekynspHele U CTpYKTypHble (opmyibl. CTpykTypHble (OPMYNBl pa3IUYHBIX BHUIOB:
pa3BépHyTas, COKpami€HHas, ckeneTHas. M3omepusa. Buuael wn3omepun: CTpyKTypHasd,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIUHEHUN
(MHIYKTUBHBIN 1 ME30MEPHBINA dY(DPEKTH).

[IpencraBnenune o kiaccuukanuu opraHuIecKux BemecTs. [loHsITHE 0 QYHKITMOHATBLHOM
rpynmne. 'omomnorus. 'omonoruueckue psapl. CucremMarnyeckass HOMEHKJIATypa OpraHu4ecKUX
coemuaeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIbHBIX MPEICTABUTEIICH.

OcobenHoctn W Kiaccuukanus  OpraHMYECKUX  peakiuid.  OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B OPTaHUUECKON XUMUHU.

DKCIepuMEHTAIbHBIE METOJIbI M3YUEHUsl BEIIECTB M UX MPEBpALICHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHM4YecKuX BEIIECTB W MaTepualaMyd Ha UX OCHOBE, OIBITHI 10 MPEBPAILCHUIO
OpraHMYeCKUX BEIIeCTB MpH HarpeBaHuu (TUlaBieHUe, OOyIJIMBaHHE U  TOPEHHE),
KOHCTPYHPOBaHUE MO/JIEJIel MOJIEKYJl OpraHUYECKHUX BEIIECTB.

YriaeBogopoanl.

Ankanbl. ['omonoruyeckuil psi ankaHoB, oOmias (Gopmylia, HOMEHKIIATypa U H30MEpHUS.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN alKaHOB, SP -THOPHIM3AINS aTOMHBIX
opOuTanei yriepoja, 6-cBsi3b. Ousnueckue CBOCTBa alKaHOB.

XUMUYECKHE CBOWCTBA AJKAHOB: PEAKIUU 3aMEIICHUs, U30MEPHU3AIUH, JETUIPUPOBAHHS,
UMKIU3aldY, THPOJIM3a, KpekuHra, ropenus. [IpeacraBneHne o MexaHH3ME peakUuid
pasuKaIbHOTO 3aMELICHHUS.

Haxosxnenue B npuposae. CriocoObl MOMy4eHUs] U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH CTPOEHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAaH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCaH) MUKI0aaKaHOB. CrocoObl MOTy4YeHUs U IPUMEHEHUE IUKIOAIKAHOB.

Ankensl. ['oMonornyeckuii psji ajakeHoB, obmas GopMysna, HOMEHKIATypa. DIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOCHHWE MOJIEKY] ATKEHOB, SP°-THOPHAM3AILMS aTOMHBIX OpOHTaeit
yriepoja, 6- u m-cBsi3u. CTpyKTypHasi U TeoMeTprueckas (Iuc-TpaHc-) nzomepus. Ouznueckue
CBOMCTBA QJIKEHOB. XHUMHYECKHE CBOMCTBA: pEAaKUMM NPHUCOEAVHEHHSA, 3aMEIIEHHUS B O-
IIOJIOKEHUE TIpU JBOMHON CBSI3M, NOJUMEpHU3aUUU U oKucieHus. lIpaBuno MapkoBHHKOBA.
KavecTBeHHBIE peakiiuy Ha ABOMHYIO CBsI3b. CHOCOOBI NOTYYEHUS M IPUMEHEHHUE AIKESHOB.



Ankamuensl.  Knmaccudpukanms — ankagueHoB  (CONMpsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  DIIEKTPOHHOTO CTPOCHHS W XMMHUYECKHX CBOWCTB
conpsbKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. ITonmmepusanus CONpsHKEHHBIX JUEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

Ankunbl. ['omMonorndeckuii psi aaKuHOB, o0mas Gpopmyia, HOMEHKIATYpa U U30MEpHs.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl AJIKUHOB, SP-THOpUAM3AlMs aTOMHBIX
opOutaneii yriepoma. PuznyecKue CBONCTBA AJIKWHOB. XHMHYECKHE CBOWCTBA: PEAKIIUU
MIPUCOEUHEHMS], AUMEpPU3allUd U TpUMEpHU3aluu, oKuciaeHus. KucioTHele CBOMCTBA alKHUHOB,
HMMEIOIUX KOHIEBYIO TPOMHYIO CBsi3b. KauecTBeHHBIE peakiuu Ha TpOHHYIO CBsA3b. CrocoObl
MOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yrieBoopobl (apeHsl). ['omonornyeckuil psii apeHoB, oomas popmyia,
HOMEHKJIaTypa U M30MepHsl. DIIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYNbI OEH30J1a.
du3nyeckue CBONCTBA apeHOB. XMMHUYECKHE CBOMCTBA O€H30/1a U €ro TOMOJIOTOB: PEaKIHMU
3aMeleHuss B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJuKalle, peakluu NpHUCOeIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3ona. [Ipeacrapnenue 00 opueHTHpYIOLIEM ACHCTBUM 3aMeCTUTENeH
B OEH30JIbHOM KOJIbII€ Ha MPHUMEpE ATKUIbHBIX PaJAMKaJIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHpOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MOJNy4eHHS U NPUMEHEHHE  apOMaTHYECKHX
YTJI€BOAOPOIOB.

[Ipuponnsrit ra3. I[lonyrasie HedTsHBIE Ta3pl. HedTh u e€ mpoucxoxaenue. KaMmeHHbIN
YIroJib M TPOJIYKTHI €ro mepepadoTku. CrnocoObl mepepadOTKH HEPTH: MEpPEeroHKa, KPEeKHHT
(TepMuYecKul, KatamuTudeckuii), pudopmunr, mupoiu3. [IpoaykTel nepepaboTku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eHeTnueckas cBsI3b MEXAY pa3IMUHBIMU KJIaCCAMM YIJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TIaJIOTeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUAHOIpyHny, aMmuHorpymmy. JlelicTBue Ha
raJlOTeHNPOU3BOJHBIE  BOJHOTO M  CIHUPTOBOIO pacTBopa Iménoud. BsaumopeiictBue
JUTaJIOT€HAIKAHOB ¢ MarHueM U LUHKOM. IloHATHE O MeTajuloOpraHMYecKUX COEAMHEHUSX.
Hcnonp3oBaHue TraloOreHIPOU3BOIHBIX YIJIEBOJAOPOJOB B OBbITY, TE€XHUKE M IPH CHHTE3E
OpPraHUYEeCKUX BEIIECTB.

OKCIIepUMEHTAIbHbIE METOAbl M3Y4EHHUs BEIIECTB M HUX INpPEBpalleHU: H3ydeHue
¢u3nYecKuXx  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPMMOCTH),  KAueCTBEHHBIX  peakIHi
YIJIEBOJOPOJOB pa3IMYHbIX KiaccoB (oOeciBeunBaHre OpOMHOM MJIM MOJHOM BOJBI, pacTBOpa
[IepMaHraHaTa Kajus, B3aUMOJICHICTBHE alleTUJIeHa C aMMHUAYHbIM pacTBOPOM OKCHJa
cepedpa(l)), xauecTBeHHOE OOHAPY)KEHHUE yriepoia M BOJOPOJA B OPraHMYECKUX BEIICCTBAX,
MOJIydeHHEe ATUJIEHa U H3Y4YE€HUE ero CBOWCTB, O3HaKOMJIeHHe c KoJulekuusmMu «HedTs» u
«Yromb», ¢ oOpasnamu IjactMacc, KaydyyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJI€BOIOPOIOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOAOPOIOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble omgHOaTOMHbIE cnupThl. CTpoeHue MoOJIeKya (Ha IpUMEpe MeETaHoJa U
sTanosa). ['omonoruueckuii psj, odmas popmyna, u3oMepus, HOMEHKIATypa U Kiaccuukarus.
@u3nyecKUe CBOICTBA MNPEAEIbHBIX OJHOATOMHBIX CIHMPTOB. BomoponHble CBA3M MEXay
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBONCTBA: PpEaKUMHM 3aMELIEHUs, JeruapaTalny,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU ¥ HEOPraHNYeCKUMU KuciaoTtamu. KauecTBeHHas
peakuus Ha OJHOATOMHBbIE CIIUPTHI. [leificTBHE 3TaHONA M METaHOJa HAa OPraHU3M 4YeEJIOBEKA.
CrniocoObI mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATypa U u3oMepus. OcoObeHHOCTH (PU3MYECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PuU3NUecKrue W XUMHYECKHE
CBOMCTBA: pEaKIMHM 3aMEUICHUs, B3aUMOJICUCTBHE C OPraHMYECKMMU M HEOPraHMYEeCKUMU
KHCJIOTaMH, KaUeCTBEHHAsl PEaKIUsi Ha MHOTOATOMHBIE cnupThl. [IpencraBieHue o MexaHusme
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHHEe MOJICKYJIbI, B3AUMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
®uznyeckue cBoiictBa (eHona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (peHona. KauecTBeHHbIE
peakuuu Ha ¢enon. Toxkcuunocts ¢deHona. CrocoObl TOJMydyeHUS W NpUMEHeHHue (deHoa.
®denonpopmanbaeruiHas cMoJIa.

KapOonunpHble COENMHEHHMS — aNbJETHAbBl W KETOHBL JIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
W30MepUd W HOMEHKIarypa. PHU3WYECKUE CBOMCTBA ajbJIETUIOB U KETOHOB. XUMHYECKHE
CBOWMCTBA aQIbJICTHJAOB W KETOHOB: peakuuu mnpucoequHeHus. OKUCICHUE albJCTUIIOB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TOJydyeHUs U NMPUMEHEHHE abJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJEKYII
KapOOHOBBIX KHCTOT. M3omepus u HOMmeHKIaTypa. Pdusnueckwe CBOWCTBA OJHOOCHOBHBIX
MpeelbHbBIX KapOOHOBBIX KHUCIOT. BoJoponaHbie CBS3M MEXIY MOJEKyJlaMHU KapOOHOBBIX
KUCTIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius 3TepuduKaluu, peaKuud C
YY9aCTHEM YTJIEBOJIOPOIHOTO pagukaia. OCOOEHHOCTH CBOMCTB MYpaBbHHOMN KUCIIOTHI. [loHsATHE
0 TIPOM3BOJIHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTOOOpa3ne KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KuCIOT. [IpeacraBurenut BbICIIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJICUHOBAs, JIUHO/NEBAs, JUHONEHO08as KHUCIOThL. (CrocoObl
MOJIy4EHUs U IpUMEHEeHne KapOOHOBBIX KHCIIOT.

Crnosxubie a¢upbl. ['omonornueckuit psg, obmas Gopmyna, ©u3oMepus U HOMEHKIATYpa.
Pu3nuecKue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IIETOYHOM Cpefe.

Kupsl. Ctpoenue, puznyeckue U XUMHUYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
iesioyHoi cpene. OcOOEHHOCTH CBOMCTB KUPOB, COJIEPKAIIUX OCTATKH HETIPEAETbHBIX )KUPHBIX
KHUCIIOT. JKupbl B IpUPOJE.

MBpbLJ14 KaK COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OOmass xapaktepucThka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, ITU- H
nonucaxapuabl). MoHocaxapupl: TIOK03a, (pyKTo3a, Tajakro3a, pubo3a, Ie30KcHpubo3a.
dusnyeckue CBOMCTBA M HaxoxaeHue B npupone. dorocuHTe3. XUMHYECKHE CBOMCTBA
[JIFOKO3bl: PEAaKIMU C Y4YaCTHEM CHOUPTOBBIX U  aJNbJETMJHOM TpYII, COUPTOBOE U
MOJIOYHOKHCTIOEe OposkeHue. [IpuMeHeHue TIOKO3bI, €€ 3HaueHHWE B JKU3HEACATEIHbHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajbTO3a M JakTo3a. BoccTaHaBiuBawiue U
HEBOCCTAHABIMBAIOLIME Jucaxapulpl. ['maponms aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHnenue. llonucaxapuapl: Kpaxman, TJIIMKOT€H M 1emiono3a. CTpoeHue MakKpOMOJIEKYI
Kpaxmana, TJUKOT€Ha M UeUIono3bl. (Du3nueckrue CBOWCTBAa Kpaxmalla M LEUIIOJIO3BL.
XUMUYECKHE CBOMCTBA Kpaxmaja: THJIpOJIU3, KAUeCTBEHHAs peaklus ¢ HOJA0M. XUMHUYECKUE
CBOMCTBA EJUTIONO3bI: THAPOIIN3, MOTy4YeHrne d(PUpOoB 1eTtoN03bl. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO032, alle€TaTHBIN MIENK).



DKCHepUMEHTAIbHBIE METOJbl M3YyYEHUs BEUIECTB M UX IMPEBpAICHUIN: pacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIE, B3aMMOJICUCTBHE ASTaHOJIA C HATPHEM, OKHUCIECHHUE 3THIIOBOTO
CIIUPTAa B ajpJEruJ Ha pAaCKaJEHHOW MEIHOM IPOBOJIOKE, OKHUCJIEHUE HTUIOBOTO CIHPTA
JUXPOMATOM Kajius (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anbaAerubl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peakus rioumepuna
¢ rugpokcusiom meau(ll), xumuyeckue cBoiicTBa pacTBOpa yKCYCHOM KUCIIOTBI, B3aUMOICHCTBHE
pacTBopa TIIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmajia ¢ MOJIOM, PEIICHHUE
IKCIEPUMEHTAIBHBIX 33724 10 TeMaM «CrupThl U (eHoIby, «KapOoHoBbIe KUCIOTHI. ClIOXKHBIC
3pHUPBI».

A3oTcoep:xaniue opraHudeckue coeuHeHusl.

AMUHBI — OpraHMYeckue TMpPOM3BOJHBIE amMmuaka. Kiaccudukamus  aMHHOB:
anudaTHIECKUE U apOMaTHYECKHUE; TIEPBUYHBIC, BTOPUYHBIC U TpeTH4HbIe. CTpOEHUE MOJIEKYT,
obmas dopmyia, u3oMepusi, HOMEHKIaTypa U (PU3UUYECKHe CBOMCTBA. XUMHUYECKOE CBOWCTBA
annpaTHIECKUX aMHHOB: OCHOBHBIE CBOMCTBA, AJKIJIMPOBAHHUE, B3aMMOJICHCTBHE MEPBUUHBIX
aMUHOB C a30THCTON KHCI0TOH. CONIN aIKMIIaMMOHHSI.

AHUIUH — TIPEJICTAaBUTENIb aMUHOB apoMaTuyeckoro psiaa. CTpoenne aHwinHa. Bzanmuoe
BIIUSIHUE TPYIIIT aTOMOB B MoJieKyne aHuiauHa. OCOOCHHOCTH XMMHUYECKHUX CBOWCTB aHHIIMHA.
KauectBennsie peakniuu Ha aHwimH. CrocoObl TOMYYEHHS W TPUMEHEHHE anupaTHIECKUX
amMuHOB. [lorydeHne annIMHA U3 HUTPOOEH301a.

AmvuHokuciotel. Homenkmarypa wu  uzomepuss. OTaenbHbIE NPEACTABUTENNA  O-
aMHUHOKHUCIIOT: TJIMIUH, alaHuH. Pu3ndyeckrne CBONMCTBA aMHUHOKHCIOT. XHMHYCCKHE CBOMCTBA
AMUHOKHCIIOT KaK aM(OTEpPHBIX OPTaHMYECKUX COCIWHECHHMM, pEaKIus IOJUKOHICHCAINH,
o0pa3zoBaHUe MENTUIHOMN CBsI3U. brosormdeckoe 3HaUeHHE aMUHOKHUCIOT. CHHTE3 M THAPOJIN3
TICIITH/IOB.

benku xak npupoansie mnosiuMmepsl. llepBuuHas, BTOpUYHAs M TPETHUYHAs CTPYKTypa
OenKOB. XMMHUYECKUE CBOMCTBA OCJIKOB: THAPOJIN3, JCHATYpAIHs, KaYeCTBCHHBIC PEaKIUM Ha
Oenxu.

OKCIEpUMEHTANIbHBIE METOJbl M3Y4YEHHUs BEUIECTB W MX IMPEBpAlCHUN: PacTBOPEHUE
OCIIKOB B BOJIE, JICHATypalusi OCIIKOB MPU HArpeBaHUHM, IIBETHBIC PEAKIMU Ha OCIKH, PEIICHHE
AKCIEPUMEHTAIBHBIX 33Ja4 10 TeMaM «A30TCOJEpIKaIUEe OPraHuYeCKUE COCIUHEHUS» U
«Pacrio3HaBaHue OpraHM4eCcKuX COCTMHEHUN.

BricokomosieKyJIsIpHBbIE COCAUHEHMS.

OCHOBHBIE MOHSTHUS XUMHUU BBICOKOMOJIEKYISIPHBIX COEAMHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpU3ALMH, CPEAHss MOJIeKyspHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — OJIUMEPU3aIUs U MOJUKOHICHCALUS.

[TonumepHsbie MaTepuabl. [LmacTmaccel (monMATHIICH, MOJIUTIPOTIUJIEH,
MOJIMBUHUIIXIIOPU/I, MOJIUCTUPOI, MOJINMETUIIMETAKpHUIIAT, MOJIMKapOOHATHI,
noynua THIIeHTepedTanar). YTuimsanus u nepepaboTka IIacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHUECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPOTIPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypalibHBIE (XJIOTIOK, HIEPCTh, IMIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpoH U JIaBCaH).

[Tomumepsl  crmenuanbHOrO  Ha3HaueHUs (TermoH, KeBlIap, DIEKTPOMPOBOISIIINE
MOJIUMEPBI, OHopa3iaraeMpie OJMMEPHI).



OKCIIepUMEHTANIBHBIE METOJIbl M3YYEHUs BEIIECTB M UX IPEBPALICHUI: 03HAKOMJIEHHE C
oOpa3iaMu MPHUPOTHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, peIICHUE
SKCIEPUMEHTAJIbHBIX 331a4 10 TeMe «Pacro3HaBaHue MJIACTMACC U BOJIOKOH.

Pacuérneble 3amaum.

Haxoxnaenue MonekyaspHOid popMyibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJSLIUX B €r0 COCTaB, HAXOXKIEHHUE MOJIEKYJISPHOU (OpMYsbl OPraHMYECKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOYKTOB PEAKIIUHU W/UITN UCXOIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (OPMYIIBI
OpraHMYECKOI0 BEUIECTBA HA OCHOBE €ro0 XMMHUYECKMX CBOWCTB WM CHOCOOOB MOJIy4eHUS,
OTIpe/ieNIEHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMH OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MU M3ydyeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSTHH, TaKk U
MOHATHUH, MPUHSTHIX B OT/IEIbHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTecTBEHHO-HAyYHBIE MOHATHA: SIBJICHHWE, HAay4HBIM (akT, TMIOTE3a, Teopus,
3aKOH, aHAJIM3, CHHTE3, Kiaccudukanus, HaOMOACHHE, U3MEpPEHHUE, SKCIIEPUMEHT, MOJElNb,
MOJEITUPOBaHUE.

®dusnka: Marepus, aTroM, 3JIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYJd, SHEPreTUYECKUN
YpOBEHb, BELIECTBO, TE€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BEUIECTBA, (PU3WYECKHE BEIMYUHBI,
€IMHHUILIBI U3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, SKocucTeMa, 6uocdepa, MeTaboIM3M, HACICICTBEHHOCTD,
aBTOTPO(HBIA W TETepOTPO(HBIA THUN TUTaHUA, OpokeHUE, (POTOCHUHTE3, IbIXaHUE, OCIIKH,
YTJIE€BOBI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

Texnosorus: muIIEeBbIE MPOIYKTHI, OCHOBBI PAI[MOHAILHOTO MUTAHMS, MOIOILIUE CPE/ICTBA,
MaTepHabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KVIIACC

OBIIAA U HEOPTAHUYECKAA XUMMUA

Teopernyeckne 0CHOBBI XHMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil eMeHT. M3otonsl. CTpoeHHE 3IEKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTUYeCKUe YPOBHU U TNOAYPOBHH. ATOMHbIE
opburanu. Kiaccudukanus XUMUUECKUX 3JIEMEHTOB (S-, pP-, d-, f-anements). Pacnpenenenue
AJIEKTPOHOB IO AaTOMHBIM OPOUTANSAM. OJEKTPOHHBIE KOH(UIypalliM aTOMOB 3JEMEHTOB
MEPBOrO—4YEeTBEPTOr0 MEPUOJIOB B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUHM, 3JIEKTPOHHBIE
KOH(UTypauyu HOHOB. DIIEKTPOOTPULIATETbHOCTb.

Ilepnognueckunn 3axkoH u Ilepuonmueckasd cucremMa XUMHYECKUX diaemMeHTOB JIM.
MenneneeBa. CBsA3p NEPUOAMYECKOTO 3akoHAa M [lepmonnyeckol CHCTEMBI XUMHYECKHX
2JIEMEHTOB C COBPEMEHHOU TeOopUel CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB
XUMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX M CJIOXHBIX BELIECTB MO TPYMIaM U
nepuojam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMHu4deckas CBs3b. BHUIBI XMMHMUYECKOW CBSA3U: KOBAJIEHTHAs, MOHHAs, METaJUIMYecKasl.
MexaHu3mbl 00pa30BaHMs KOBAJCHTHOW CBSI3U: OOMEHHBIM U JTOHOPHO-aKIENTOPHBIA. DHEprus
u nnuHa cBss3u. [losipHOCTD, HaNpaBIECHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOW cBsi3u. KpaTHble
cBsA3u. BonopoaHas cBsA3b. MeXMOIEKYIISAPHBIE B3aUMOACHCTBUS.



BasieHTHOCTP W BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBsi3b 3JEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHUEM (Ha TpUMEPE COCIAMHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenne O KOMIUIEKCHBIX coenuHeHusXx. (CocTraB KOMIUIEKCHOTO — HOHA!
KOMIIJIEKCOOOpa3oBareib, JIMTAHABI. 3HA4YCHHWE KOMIUIEKCHBIX coeauHeHuid. [loHsaTue o
KOOPJMHAILMOHHON XUMUH.

BemiectBa MOJNEKYISIPHOTO W HEMOJEKYJSIPHOTO CTPOEHHUs. THUIBl KPUCTALIIMYECKUX
petETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nqucnepcHeix cucremax. ctuHHbIE pacTBOpPbIL. [IpeacTaBiieHre 0 KOJUIOUIHBIX
pactBopax. CriocoObl BbIpaK€HUS KOHIIEHTpPAlMM pPacTBOPOB: MaccoBas JOJs BELIECTBa B
pacTBope, MOJISIpHass ~KOHUEHTpauus. HacbhllleHHble W HEHACBIIIEHHBIE  PacTBOPHI,
pactBopuMoOCTh. KprcTtamioruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. TpHBHAIBHBIC Ha3BAHMS
OTAEJIBHBIX MPEICTABUTENICH HEOPTaHUUECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX peakliiii B HEOPraHU4eCKOW U OpraHuYecKoi XuMuuU. 3aKOH
COXpAaHEHUs MacChl BEUIECTB; 3aKOH COXPAHEHUS M TMPEBPAIICHUS SHEPIUU MPU XUMHUUYECKHX
peaknusx. TermoBsie YQPEKTH XUMUUECKUX peakiuil. TepMOXUMUYECKUE YpaBHEHHUS.

CKopoCTh XUMHUYECKOM peaklnu, e€ 3aBUCHUMOCTh OT Pa3IMYHBIX (PakTOpoB. 'oMOreHHbIE
Y reTepOoreHHbIe peakunu. Katainus n kaTaam3aTopsl.

O6patumbie u HeoOpaTUMbIE peakiuu. XuUMHYEecKoe paBHoBecue. KoHcraHTa
XUMHUYECKOTO paBHOBecHs. (DAKTOPHI, BIMSIONIME HA IOJOKEHHUE XMMHYECKOTO pPaBHOBECHS:
TeMIIepaTypa, IaBJICHHE M KOHLEHTPALMH BEIIECTB, y4acTBYIOUIMX B peakuuu. [Ipunuumn Jle
[Tarense.

OnexrponuTtnueckas auccouuanus. CunbHble u  cinabble  37eKTposuThl. CTeneHb
mucconmanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpaslbHAs, 1ieno4yHas. BoaopoaHbli
nokazatensb (PH) pactBopa. I'muposnus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBEHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHusd. OKUCIUTENb WU
BOCCTaHOBUTENb. lIpolecchl OKHUCIEHMS M BOCCTAHOBJICHUA. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO/I 3JIEKTPOHHOTO OanaHca. DJIeKTPOIU3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs BEIIECTB M HMX MPEBPALICHUN: Pa3JI0KECHHUE
MEPOKCHJA BOJAOPOJAa B MPHUCYTCTBUU KaTalu3aToOpa, MOJAEIN KPUCTAUIMUECKUX PELIETOK,
MPOBEJICHUE pEaKIuil HMOHHOTO OOMEHa, OIpeleNieHne Cpeabl PACTBOPOB C TMOMOIIBIO
WHIUKATOPOB, U3yYEHUE BIUSHUS Pa3IHUHBIX (DAKTOPOB HA CKOPOCTh XMMHMUYECKON peakIuu U
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[Tomoxenne HemerauioB B Ilepuoanueckod cucreMe XUMHYECKUX dnemeHToB /JI.I.
MenneneeBa M OCOOCHHOCTH CTpOEHHS HX aToMoB. (Du3nueckue CBONCTBA HEMETAILIOB.
AnnmoTponus HEeMETaJIoB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yriaeponaa).

Bonopon. INonyyenne, pusndeckue u XMMUYECKHE CBOMCTBA: PEAKIMU C METAaUIAMU U
HEMETAJUIaMU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['Mapuasl. TOIIIMBHBIE 2JIEMEHTHI.

lanmorensl. Haxoxxaenue B mpupojie, COCOObI MOMydeHHs], PU3NYSCKHE U XUMUUYECKUE
cBoiicTBa. ['asioreHoBoOpOAbl. BakHeWIIne KHUCIOPOACOAEpKALIUE COCAUHEHUS TaJIOT€HOB.
JIaGopaTopHbIE ¥ MPOMBIIIEHHBIE CIIOCOOBI MOTyYeHHUs TaloreHoB. [I[puMeHeHne raloreHoB u
UX COCMHECHUM.



Kucnopon, o3on. JlabopaTopHble M HPOMBIIIICHHBIE CHOCOOBI MOJYYEHHUS KHCIOPOJA.
dusnueckue M XMMHYECKHE CBOWCTBA W MPUMEHEHHUE Kuciaopoia U o30Ha. OKCUIB U
MIEPOKCHU/IBI.

Cepa. HaxoxneHwe B MNPUPOJE, CIOCOOBI MONy4eHUS, (PUINICCKHUE W XUMUYECCKHE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepbi(1V), okeun cepoi(VI). Ceprucras u cepHas
KHCJIOTBI U uX coiau. OCOOEHHOCTH CBOMCTB cepHOM KHCIOTHL I[lpumeHeHue cepel u €€
COEIMHEHU.

A3oT. Haxoxxaenuwe B mpupoje, CrIocoObl TONydeHHs, (U3NYECKHEe U XUMHUYECKHUE
cBoiicTBa. AMMuak, HUTpUAbl. OKCUIBI a30Ta. A30THUCTas U a30THAs KHUCIOTHI M UX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHUCHOTHI. [IpuMeHeHHe a30Ta W €ro COeIWHEHUM. A30THBIE
yaoOpeHwusl.

®dochop. Haxoxnenwe B mpupoae, CHOCOObI TMOJy4eHHUS, (PU3MUECKHE U XUMHUYECKUE
cBorictBa. Dochuast u dochun. Oxcuasl dochopa, ¢ocopHas kuciota U €€ CoOu.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

Yriepon, HaxoxAeHHE B Tpupone. AuioTpornHble Moaudukanuu. Dusndeckue u
XAMHUUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepogoM. Oxcupa yriepoma(ll),
okcua yriueponaa(lV), yronmpHas kuciota u €€ coiau. AKTUBUPOBAHHBIM Yrojb, aacopOIus.
Oymnepensl, rpadeH, yriuepoaHbie HaHOTpYOku. [IpuMeHeHHWe MPOCTBIX  BEMIECTB,
00pa30BaHHBIX YTJIEPOJOM, U €T0 COEAUHEHUH.

Kpemuwnii. Haxoxxnenue B mpupoje, CocoObl MOMydeHHs, (PU3NUECKue M XUMUUYECKHE
cBoiictBa. Oxcun kpemuusi(1V), kxpemMHUeBast KHCIOTa, CUIMKAThI. [IpuMeHeHne KpeMHUS U ero
coequHeHnil. CTEKJI0, €ro moJIy4eHue, BUIbI CTEKIIA.

[Tonoxxenne metamioB B [lepuoanueckoii cucteMe XMMUYIECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOCHHMS JEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. OOmne Gu3ndecKue CBOMCTBa METAJIOB.
[Ipumenenue MeTaioB B ObITY M TexHHKE. CIUIaBbl METAIIJIOB.

DNEeKTPOXUMHUYECKUN psAJ  HampsbkeHud  MetawioB. OOmme crnocoObl  MOTYYCHHS
METaJJIOB: TUAPOMETAILTYPrUs, MUPOMETAILTYPrus, dekTpomeTautyprusi. [lonstue o koppo3uu
MeTaiioB. CocoObl 3aUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MetawioB |A-rpymnmsl Ilepuoanueckoit cucTeMbl XMMHYECKHX
aneMeHToB. HaTpuii u xanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOWCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAUHEHUH.

Oobmas xapakrepuctuka mMeTtamioB |IA-rpynmer [leprogudeckoid cucTeMbl XMMHUYECKHX
3JIeMEHTOB. MarHuii ¥ KaublMid: TOJydYeHue, (QHU3MdYeckrue ¢ XUMHUYECKHUE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHUH. JKECTKOCTh BO/IBI U CIIOCOOBI €€ YCTpaHEHUS!.

AnroMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOTrO
BEIIECTBA M €ro CoequHEeHW. AMQOTepHble CBOWCTBA OKCHAA U THAPOKCUAA ATIOMUHUS,
TUPOKCOKOMILIIEKCHI aTFOMUHUSI.

OOmiass xapakTepucTuka MetauioB mobounbix moarpymm (b-rpymm) Ilepuonndeckoii
CUCTEMbI XUMHUYECKUX HIIEMEHTOB.

OuznyecKkue U XMMUYECKUE CBOMCTBA XpoMa U ero coequHeHu. OKCUABI U THAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsel u AMXpOMaThl, UX OKUCIUTEIHHBIC CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

du3nyeckue M XUMHYECKHME CBOWCTBA MapraHiia M €ro CoeAuHeHHil. Baxuenue
coenunenus mapranna(ll), mapranmna(lV), mapranna(VI) u mapranna(VIl). I[lepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOWCTBA.



dusnueckre 1 XMMUYECKUE CBOMCTBA Kelle3a U ero coequHeHuit. OKCHUibl, TUAPOKCHUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

DuU3NYECKUE U XUMUYECKHE CBOMCTBA MeU U €€ coenuHeHuid. [loryuenue u npuMeHeHue
MEIH U €€ COEUHEHU.

Huuk: nosnyuenue, GpuznyecKkue U XUMHUYECKUE CBOMCTBA. AM(pOTEpHbIE CBONCTBA OKCUAA
Y TUAPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IMHKa U ero COeqMHEHH.

DKCHEPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBPALICHUN: H3ydeHUE
00pa3IoB HEMETALIOB, TOpPEHHE cephl, ¢ocdopa, kene3a, MarHus B KUCIOPOJC, H3yUCHHE
KOJUIeKIUU «MeTaibl ¥ CIUIaBb», B3aUMOJICHCTBHUE IIEJTOYHBIX M IIEIOYHO3EMEITbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHAIOB), B3aUMOJICHCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U IeJouYei, KaueCTBEHHBIE PEeaKI[MU Ha HEOPraHUUECKHEe aHUOHBI,
KaTHOH BOJIOPOJIa M KAaTHOHBI METAJNIOB, B3aUMOJCHCTBHE THAPOKCHIOB AIIOMUHUS U IIMHKA C
pacTBOpaMu KHCIIOT W IIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 M0 TemMaM «l ajJoreHbI»,
«Cepa 1 e€ coemuHeHUs», «A30T U Gocop U UX COeTUHEHUD», «MeTalIbl TJIaBHBIX TMOATPYII»,
«MeTasbsl MOOOYHBIX MTOTPYIII.

XUMUA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOMYUBOTO Pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHH HAydyHOTO HccienaoBanus. HaydHple TPUHITUATIBI
OpraHU3aIui XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIUIEHHBIE CITOCOOBI TOJYUCHHS BaKHEUIITUX
BEIIECTB (HA MpUMepe MPOM3BOJCTBA aMMHaKa, CEPHOM KHUCIOThI, MeTaHoJa). [IpoMbliieHHbIe
CrocoObl MOJYYEHHUsS] METAJIOB M CIUIABOB. XUMHMUECKOE 3arps3HEHHE OKpYKalouleil cpeabl U
ero nocueactsus. Posb xumun B 06ecriedeHNH SHEPreTHIecKoi 6e30MacHOCTH.

Xumus M 3I0poBbe uyenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuiia MCHoOJIb30BaHUS
JIEKApCTBEHHBIX MpenapaToB. Poib XMMHUK B pa3BUTUU MEAUIIHBL.

XYMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, NHUIIEBbIe 100aBku. Poiab xumuu B oOecrieueHun
MUIIEBOM 6€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuna OGezomacHOro
WCII0JIb30BAaHUS MIPENapaToB OBITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENILCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (LIEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. Opranndyeckiue 1 MUHEpaJIbHbIE YI0O0pEHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, Kpacku, CTEKJIO, KepaMuka. Marepuaibl
JUIst 3NeKTpoHuKH. HaHoTexHomoruu.

Pacuérnbie 3agaun.

Pacuérel: mMacchl BemiecTBa WiM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MacChl (00bEMaA, KOIMUYECTBA
BEI[ECTBA) MPOAYKTOB pPEaKIMH, €CIM OJHO W3 BEIIeCTB HMMEeT MpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKiMu, €cld OJHO M3 BEUIECTB JIAHO B BHUJE PacTBOpa C
ONIPENECIEHHON MAacCOBOW JI0JIEd PACTBOPEHHOIO BELIECTBA, MACCOBOM JOJM WU MOJIIPHOU
KOHIICHTPALIMU BEIECTBA B PACTBOPE, MOJM BbIXOJA MPOAYKTa PEaKUUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBS3EH MPU U3yYCHHUH OOIIEH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce ocyIIecTBISETCS Yepe3 UCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX OHITHH,
TaK U MOHSTUN, IPUHATHIX B OTJACIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKIIA.



OOmre ecTecTBEHHO-HAy4YHbIE TOHATHUS: SIBJICHHWE, HAYYHBIA (DaKT, THIOTE3a, TEOpus,
3aKOH, aHajiM3, CHHTE3, KIacCUPHUKAIMI, MEPUOAUYHOCTh, HAOIMIOACHUE, H3MEpEHHeE,
9KCIEPUMEHT, MOJIEb, MOJCINPOBAHUE.

®usuka: marepusi, MUKPOMHpP, MaKpOMHUpP, aTOM, 3JIEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHWE BEIIECTBA, WACAIBHBIA Ta3, (QHU3MUECKUE BEIWYHUHBI, CIUHHIIBI
U3MEpEeHUs, CKOPOCTb, IHEPIHsl, Macca.

buonorus: kierka, oOpraHusM, OKOCHCTeMa, Ouocdepa, MeTabOIM3M, MaKpo- H
MHUKpPORJIEMEHTBI, OEJKU, KHUPBI, YIJIEBOJbl, HYKJIEHHOBBIE KHUCIIOTHI, ()EPMEHTbHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadust: MuHEpasbl, FOpHbIE IOPO/IbI, MOJIE3HBIE HCKOMAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHomnorus:: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJULYprusi, CTPOUTENbHbBIE MaTepUallbl,
CEJIbCKOXO35MCTBEHHOE MPOM3BOJICTBO, IHILIEBas IPOMBIIUIEHHOCTh, (papmarieBTHUeCKast
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETHUYECKUX IpenapaTos, IIPOM3BO/ICTBO
KOHCTPYKIIMOHHBIX MaT€pPUAJIOB, 3JIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOIPAMMLI 110 XUMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

B cooTrBercTBHE C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYPEC JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHSA INpeameTa «XHUMHsD» Ha YPOBHE CpeJHEro oouiero ooOpazoBaHuUs
BBIJICIICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJArOIIMMHUCS POCCHICKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTHM U CaMOOIIPEAEICHHUIO;
HaJIM4yue MOTHUBAlUM K OOY4YeHMIO; TOTOBHOCTh UM  CHOCOOHOCTh  OOYyYaroIIMUXCs
PYKOBOACTBOBATBCA MPHHATHEIMU B O6IIICCTBC npaBujIaMH W HOpMaMu IOBCACHHA, HAINYHC
MPaBOCO3HAHUSI, IKOJIOTUUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH 1I€JIM U CTPOUTDH KU3HEHHBIS
IIJTaHBbI.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUSD» OTpakaroT cPOPMHUPOBAHHOCTh
OTIbITa MMO3HABATENIBHON U MPAKTUYECKOH JEeSITENbHOCTH 00YYaroIMXCsl B MPOLIECCe peann3aiu
00pa3zoBaTebHON JEATETHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPAKAIOT CPOPMUPOBAHHOCTH
OTIbITa MO3HABATEIBHON U MPAKTUUYECKOHN JeATEIbHOCTH 00yUaroxcs B Mpoliecce peaan3aluu
00pa30BaTeNIbHON 1€ TEIHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUS] O COLMAIbHBIX HOpPMAax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHINIOJHEHHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX
P aHAJN3€ PA3JIMYHbIX BUJIOB Y4eOHOM AeATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAYyYHOMY HACIEIAHIO OTE€YECTBEHHOMU
XUMHH;

YBOKEHUS K MPOLECCY TBOPYECTBA B OOJACTH TEOPUU M IMPAKTUUYECKOT'O MPUIOKCHUS
XMUMHH, OCO3HAHUS TOTO, YTO JAHHBbIE HAYKH €CTh pe3yJIbTaT UIMTEIbHBIX HaOIIOJICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MIPAKTHKOB;

WHTEpeca ¥ [O3HABATEIBHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHaIHu3e
MH(OPMALIUU O TTEPETOBLIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMUYECKHUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE IOBEJEHHME U TOCTYNKM CBOMX TOBapHILEH C IMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YIETOM OCO3HAHUS TOCTIEACTBUI MOCTYIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBb:

MOHMMAHUS LIEHHOCTeH 370poBOro M Oe3omacHoro oobpas3a JKW3HU, HEOOXOAUMOCTH
OTBCTCTBCHHOI'O OTHOLICHUA K CO6CTB€HHOMy (I)I/ISI/I‘ICCKOMy N ICUXUYCCKOMY 310POBbIO;



coOirofieHns MpaBUiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, TOBCEIHEBHOMN
KU3HH, B TPYIOBOU JEATEILHOCTH;

MOHMMAHMSI 1[IEHHOCTH TMPAaBWJ HWHIUMBUIYAJILHOTO M KOJUIEKTMBHOTO 0€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIHUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJCACTBUN U HENPHUATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aJIKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIbCKON JESATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM U JPYTUX BUJIAX JICATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B pEIIEHWH TMPAKTHYECKUX 3a]ad COIUAIbHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3Y4YCHHIO MPOQEeCcCUuil pa3IMyHOrO pojia, B TOM YHCIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYAY, JIOASIM TpyJa U pe3yabTaTaM TPYJAOBOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAMBUIYAIBHOM TPAeKTOPUH OOpa30BaHMS,
Oynymiei mpodeccun M peanr3auu COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YIETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIC KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HU Ha 3eMIie;

MMOHUMAaHMSI TJI00AJTLHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBLHOM CPEIBI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKCHUM XUMUU JIJIsI PEIICHHs] BOITPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HEMPUATHS JEHCTBHUMA, MPUHOCAIINX BPEI OKPYXKaIoMed MPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATh HEOJArOMPUSITHBIC SKOJIOTHYECKUE TMOCICACTBUS MPEANPUHHUMAEMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTETPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIHbHOM, KOMMYHUKATHBHON U COIMAIBHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHUBOCTOSATH HJICOJIOTUH XeMO(oOouu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Da3BUTHS HAyKH U
00I11eCTBEHHON MTPaKTHUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaTIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKAIOIIEM
MHpE KaK O €IMHCTBE IMPUPOJbl M YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH WU
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsl COBPEMEHHOW IMBWIM3AIMH: B €8
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH U BAKHOUW PO B CO3/IaHUM HOBOW 0a3bl MaTepUaTbHOUN
KYJIBTYPBI, B PEIIEHUH TTI00ATBHBIX TPOOJIEM YCTOHYHBOTO PA3BUTHS YEIOBEUYECTBA — CHIPHEBOA,
DHEPreTHYECKOM, TMHUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHEI,
o0ecrevYeHny YCIOBHIA YCIENIHOTO TPYya M AKOJIOTHYECKH KOM(POPTHON KU3HH KaXKIOTO YJeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB TIO3HAHUS,
WCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH MCIOJB30BaTh MOTyYaeMble 3HAHUS IS



aHanM3a U OOBSCHEHHUs SBICHUH OKPYXKAIOLIETO MHUpPAa U MPOUCXOAANMX B HEM HM3MEHEHUH,
yMEHUS JienaTh 000CHOBAaHHBIE 3aKJIIOYCHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TAaHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

COCOOHOCTH CAMOCTOSITENIFHO MCIOIb30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPo0IeM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTM K HENPEpPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUHW [0 XUMUU B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTSAMHU;

HHTEpeca K OCOOEHHOCTAM TpyJda B pa3iIMuHBIX chepax npodecCHOHATbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3ynbTaTbl OCBOEHHUS IMPOTrpaMMbl MO XMMHUU HA YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIHOYAIOT:

3HauyuMble 7 (OPMHUPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXIUCIUIUIMHAPHBIE
(MexmpeMeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
)51 CHGI.[I/ICI)I/IKY MCTOAO0B IMO3HAHUA, UCITIOJIB3YEMbBIX B €CTCCTBCHHBIX HayKaX (MaTepI/Iﬂ, BEUICCTBO,
SHeprus, sBJCHHE, MPOLECC, CUCTeMa, HAy4HbIN (aKT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIel0BaHne, HAOMI0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBepcalbHble  y4deOHble  JeiicTBUs  (IIO3HABaTelbHBbIE,  KOMMYHHMKATHBHBIE,
peryiasTuBHBIE), obecrieunBarome GopMUpoBaHHE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIBHOM KOMIIETEHIIMH 00y4JalouXcs;

CHOCOOHOCTh ~ OOYyYalOIIMXCS  KCIOJIb30BaTh  OCBOEHHBIE  MEXAUCLUUIUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUSI M YHUBEpcalbHble YyueOHbIE ICHCTBHS B IO3HABATEIBHOU U
COLIMANILHON MPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OTPAXKalOT OBJIQJCHUE YHUBEPCAIBHBIMH Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMU.

Ilo3naBaTebHBIE YHHBeEPcAIbHbIE YueOHbI€ el CTBUS

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (pOpMYIIUpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LN JEATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH PE3ybTAThI ACATEIHLHOCTHU C MOCTABICHHBIMH LIETSMU;

WCIIOJIb30BaTh TMPU OCBOCHUHM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIUICHHS: BBIICIATH
XapakTepHble TMPU3HAKK TOHSATHA W YCTaHAaBIMBAaTh MX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIIME OHITHS [T 00BSICHEHUS OTJENbHBIX (DAaKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHHU IS KJIacCU(DUKALIMU BEIIECTB M XUMUYECKIX PEaKIIHiA;

yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SBICHUSIMH;

CTpPOUTH JIOTUYECKUE PpaACCYyX ACHHsS (MHIYKTHBHBIC, JCIYKTHBHBIC, IO aHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTHh B MPOIECCEe MO3HAHUS UCTOIb3yeMble B XHMHH CHMBOJIHMYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATH MOICTbHBIC IPEICTABICHHS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMUYecKass (QopMylia, ypaBHEHME XHMHMYECKOM peakIuu — TpU pPELICHHH Y4eOHBIX



[I03HABATENIbHBIX U MPAKTUYECKUX 3a/a4, NPUMEHATh Ha3BAaHHbIC MOJEIbHBIE IMPEACTABICHUS
JUIS BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMUYECKUX PEAKLIUM.

2) 6a3oBbIe HCCIEA0BaTENbCKUE eCTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NIO3HAHMS BEILECTB U XUMUYECKUX PEAKIIMIA;

dbopmynmHupoBaTh IENM M 3aJaud  MCCJIEIOBAaHUS, HCIOJIB30BaTh IMOCTABJICHHBIE W
CaMOCTOSITENIBHO C(HOPMYJIMPOBAHHBIE BOIIPOCHl B KaYECTBE MHCTPYMEHTAa IO3HAHUS U OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHA;

BJIQJIETh HABBIKAMM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M TPOBEACHMSI YUEHHUECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIONATh 32 XOJ0M IPOIIecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (HopMyIHpoBaTh OOOOIIEHHS W BBIBOJAb OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEAOBaHMsI, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJEITaHHON
pabore;

NpUOOpEeTaTh OMBIT YYEHUYECKOM MCCIIEe0BAaTEIbCKOW M MPOEKTHOM JesITeNbHOCTH,
MPOSIBJIATh CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pelIeHus
MPaKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMUHbIX METO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHGOpManuu (HAy4dHO-MOMYJSpHAs
JUTepaTypa XMUMHYECKOTO COJepXaHHs, CIpaBOYHble MocoOusi, pecypcel HMHTepHera),
aHAJIM3UPOBaTh MH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MpEACTaBIEHUS, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENIPOTUBOPEYHBOCTD;

(dopMynHupoBaTh 3alpochl U NPUMEHATh Pa3IUYHbIE METOAbl IPU IMOUCKE U OTOOpe
nHpopMaluy, HeOOXOUMOH JUIsl BBITIOJHEHNUS YU€OHbIX 3a/]a4 ONPeeIEHHOIO THUIIA;

IpUOOPETaTh OMBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTEJIBHO BBIOMPATh ONTUMANIbHYIO (DOpPMY MpeAcTaBiIeHUs HHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTHe);

UCIOJb30BaTh HAyYHBIH S3bIK B KauecTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHbopMaluel: NPUMEHATh MEXIpeAMeTHble ((pU3MYEeCKue W MaTeMaTH4YecKHe) 3HaKud U
CUMBOJIbI, (hopMyibl, aOOpeBHUATypbl, HOMEHKJIATypy; HCIOJIb30BaTh 3HAKOBO-CHUMBOJIMYECKHE
CPEICTBa HArJISAAHOCTH.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

3aJaBaTh BOIPOCHI 110 CYLIECTBY 00CYKJa€MOM TEMBI B X0J€ AUAajIora u/uin AUCKYCCUH,
BBICKa3bIBATh UJieH, (POPMYIMPOBATh CBOU MIPEUIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHUS
IIPEIUI0KEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTAMEN PE3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJIyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU  BBINOJHEHUM XHMHYECKOTO
HKCIIEPUMEHTa, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3any y4eOHOTO MpOeKTa, W (POpMyaHpOBaTh BHIBOJBI MO pe3yiabTaTaM MpPOBEIEHHBIX
UCCIIeIOBAaHU MTyTEM COTJIaCOBAaHMsI MO3ULMI B X0J1€ 0OCYXJICHUS 1 0OMEHAa MHEHUSMHU.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC eHCTBHUA:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBIATh CBOIO IO3HABATENIBHYIO JIESATEIBHOCTD,
ompenenss e€ eI U 3aJaud, KOHTPOJIMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
[pe/UlaraéMblii aJITOPUTM JIEHCTBHI NPU BBINOJHEHUH YUEOHBIX M MCCIEI0BATENbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CIIOCOO MX pEIIeHUs ¢ YUETOM MOIyUYeHHs] HOBBIX 3HAHHUH O
BEILIECTBAX U XUMHUUYECKUX PEAKLUSAX;



OCYIIECTBIISITH CAMOKOHTPOJIb JICITEIHHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOLICHKH.

NPEIMETHBIE PE3YJbTATHBI

[IpenMeTHble pe3ynbTaThl OCBOEHUS NPOrPAMMBI IO XUMHUHU Ha Yri1yOJIEHHOM ypOBHE Ha
ypOBHE CpenHero obmiero oOpa3oBaHMs BKIIOYAOT crenuduueckue s y4eOHOTO IMpeaMera
«XVMHUS» HAy4dHbI€ 3HAHUS, YMEHMSI U CIOCOOBI JIEHCTBUH IO OCBOEHHUIO, MHTEPIpETALMH U
HpeO6pa3OBaHI/IIO 3HaHPII>i, BUJbI ACATCIBHOCTH IO IOJYYCHHUIO HOBOT'O 3HAHHA W IIPUMCHCHHIO
3HAaHUN B Pa3InYHbIX y‘I€6HI>IX CUTyalusX, a TaKKC B PCAJbHBIX XH3HCHHBIX CUTyalUAX,
CBA3aHHBIX C XUMHUEH. B mporpamme mo XMMHM IPEIMETHBIE PE3YyJbTaThl IIPEICTABIICHBI 110
rogaM U3y4CHUA.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XUMHUS OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUIA: O MECTe W 3HAYCHWHM OPTaHWYCCKOW XHMHU B
CUCTEME €CTECTBEHHBIX HAyK U €€ pOJIH B 00CCIICUCHUN YCTOWYMBOTO PA3BUTHS YEIIOBEYCCTBA B
perieHur mpoOJIeM HKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBON O€30MacCHOCTH, B PAa3BUTUU
MEJMIIMHBI, CO3JaHMM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHUKOB JHEPIHH, B OO0CCIICUCHUH
PaIMOHAILHOTO TIPHPOJIOTIONL30BaHUS, B (DOPMUPOBAHUNA MHUPOBO33PECHUS M OOMIEH KYIbTYPHI
YeoBeKa, a TaKKe OKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 370POBBIO U
MPUPOIHON Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAaHUW, KOTOpas BKIIOYAET: OCHOBOIIOJATaolline
MOHATHS — XMUMHYECKUI 3JIEMEHT, aToM, SApO M IJIEKTpOHHAas o0osouka atoma, S-, p-, d-
aTOMHbIE OpOUTAlI, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, TMOpUAM3aIMs aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKasi CBsI3b, MOJIb, MOJIIpHAash Macca, MOJISIPHBIM O0O0BEM, YIJIEPOJHBIN CKEJeT,
(GyHKIIMOHATBHAS TPYIa, paguKan, CTPYKTypHble (Gopmynbl (pa3BEpHYTbIE, COKpalIéHHbIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M NPOCTpAaHCTBEHHas (reoMeTpuyecKasi, ONTUYEecKas),
M30MEpbl, TOMOJIOTHYECKUN psAl, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPOA- U a30TCOJECpIKaIlue
OpraHMYECKUEe COEIUHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYISPHBIC
COEJIMHEHUS; TEOpUH, 3aKOHbI (mepuoanyeckuit 3akoH J[. M. MenneneeBa, Teopust CTpOCHUS
oprannueckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHUSI MacChbl BEIECTB, 3aKOH
COXpPaHEHHS U TPEBpAlICHHs] SHEPruUM NPH XUMHUYECKUX PEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIeKAlMe B OCHOBE MMOHHUMAHHSI
MPUYMHHOCTH W CHCTEMHOCTH XHMMHUECKUX SIBJICHUU; TIPEICTABICHUA O MEXaHH3Max
XUMHUYECKUX pEaKlud, TEepMOJUHAMUYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKAHUS, O B3aUMHOM BJIHUSHHHM aTOMOB U TPYII aTOMOB B MOJIEKyJax (MHIYyKTHBHBIA U
Me3oMepHbIH dQdexTrl, opueHTanTsl | u |l pona); dbakronormdeckue cBeleHUss O CBOWCTBAX,
CoCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJB30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIEeCTB B OBITY
U TPAKTHYECKOW J[eATEIbHOCTH YeNOBEKa, OOIIMX Hay4HbIX MPHUHIMIAX XUMUYECKOTO
MIPOM3BO/ICTBA (HA TPUMEpe MPOU3BOICTBA METAHOMA, TIEpepPadOTKU HEPTH);

chOpMUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTepHbIe MPU3HAKH MOHATUH, yCTaHABINBATh
WX B3aUMOCBSI3b, UCTIOJE30BATh COOTBETCTBYIOIINE TOHSITHS IIPU OMTUCAHUH COCTaBa, CTPOCHUS U
CBOMCTB OPraHU4YeCKNX COCTMHEHU;

c(hOpMUPOBAHHOCTH YMEHUI:

WCIOJIb30BAaTh XMMHYECKYIO0 CHUMBOJIHKY JUIsI COCTABIICHHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKENIETHBIX) POPMYIT OPraHUYECKUX BEIIECTB;



COCTaBJIAITh YPaBHEHMS] XUMHUYECKMX pEaKUUd U pacKpplBaTb WX  CYIIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  I[OCPEICTBOM  COCTABJIEHUS  3JIEKTPOHHOTO
OamaHca JTHX pEaKIuid, peakuii HMOHHOTO OOMEeHa MyTEM COCTaBJICHHS WX IMOJHBIX H
COKpaIIEHHBIX MOHHBIX YPAaBHECHUH;

M3rOTaBIMBATh MOJEIM MOJEKYJ] OpPraHMYECKUX BELIECTB /I WUIIOCTpAlUM HUX
XMUMHMYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHHIA: YCTaHABJINBATH MPUHAUISKHOCTD U3YYCHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTABY M CTPOCHUIO K OMPEACIEHHOMY KIIacCy/TpyIe COCTUHEHUH, 1aBaTh UM
Ha3BaHUs 1o cucremarndeckoid HoMmeHkiarype (IUPAC) u mpuBoaANTh TpUBHAIBHBIC Ha3BAHHUS
JUIS  OTAETbHBIX MpEACTaBUTENECH OpPraHWYecKUX BEIIECTB (ITHIIEH, alleTWIEH, TOJYOJl,
[NIMLEPUH, STUICHIJIMKONb, (eHoJ, (opManbleruj, aleTalbJeruj, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAs, MaJbMUTHHOBas KHUCJIOTHI, IJIMIHH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30MPEH, XJIOPOIIPEH, CTUPOJ U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHHUS OINpPEAENATh BHUJ XUMUYECKOW CBS3M B OpPraHMYECKHUX
COeIMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHMSI NPUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHUS OPraHu4eCcKHX
BemecTB A. M. ByriepoBa st 00bsSCHEHUS! 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTpOEHUS;

cOpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaThb COCTaB, CTPOCHHUE, (PUIUUYECKHE U
XMMUYECKHE CBOMCTBA TUIINYHBIX MPEACTaBUTENEH pa3IMUHbIX KJIACCOB OPraHNYECKUX BEIIECTB!
aJIKAHOB, LMKJIOAIKAHOB, AJIKEHOB, aJIKaJUEHOB, AJIKHMHOB, apOMaTHYECKUX YIJIEBOAOPOIOB,
CIIUPTOB, AlbJETUAOB, KETOHOB, KAPOOHOBBIX KUCIIOT, NMPOCTBIX U CIOXKHBIX 3(PHUPOB, KUPOB,
HUTPOCOEANHEHUH U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTJI€BOJIOB (MOHO-, AU~ U MOJUCAXAPUIOB),
WUIIOCTPUPOBATh TEHETHYECKYI0 CBA3b MEXAY HHMMH YPaBHEHHSAMH COOTBETCTBYIOILHX
XUMUYECKUX PEaKIHi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (POPMYII;

C(OPMHUPOBAHHOCTh YMEHMsI IOATBEPKIAThb HAa KOHKPETHBIX IIPUMEpax Xapakrep
3aBHCUMOCTH PEAKIMIOHHON CIIOCOOHOCTH OPraHMYECKMX COEAMHEHHH OT KPAaTHOCTU U THIIA
KOBAJICHTHOH CBSI3U (G- U T-CBA3M), B3aUMHOTO BJIMSIHHSI aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX;

C(OPMHUPOBAHHOCTE YMEHMSI XapaKTepU30BaTb HCTOYHUKU YIIIEBOJOPOJHOIO ChIPbS
(HedTh, MPUPOIHBIN Ta3, yroyib), CIOCOOBI €ro MepepadOTKH M MPAKTHYECKOE NPHUMEHEHUE
IIPOIYKTOB IepepaboTKH;

c(OPMHUPOBAHHOCTh BJAJEHHUsI CHUCTEMON 3HAaHUM O €eCTECTBEHHO-Hay4YHbIX MeETOoJax
NO3HAHUA — HAOIIOJEHUM, M3MEPEHHM, MOJICIMPOBAHUY, 3KCIIEPUMEHTE (peaJlbHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHATh 3TH 3HAHUS;

COPMHUPOBAHHOCTh ~ yYMEHHUS INPUMEHSTh OCHOBHBIE OIEpald  MBICIUTEIbHON
NEATeNbHOCTH — aHalIW3 W CHHTE3, CpaBHEHHME, 000OIIeHHMEe, CHCTEMaTU3allUIO, BBISBJICHUE
IIPUYHUHHO-CIIEACTBEHHBIX CBA3EH — AJI U3YUEHUS CBOMCTB BEILECTB U XUMUUYECKUX PEAKIIUH;

Cc(OPMHUPOBAHHOCTb YMEHUH: BBISBIATH B3aMMOCBSI3b XUMUUECKUX 3HAHUH ¢ OHATUAMH U
NPEJICTaBICHUAMU JIPYTUX €CTECTBEHHO-HAay4YHBIX IIpeAMETOB [uii 0o0Jiee OCO3HAHHOTO
IIOHMMAaHMs CYIIHOCTH MaTepHAIbHOTO €JUHCTBA MHUpPA, MCIOJb30BaTh CHUCTEMHBIE 3HAHMS IO
OpPraHu4ecKOi XUMHHU JJIs1 OOBSCHEHHUS U MPOTHO3MPOBAHHUS SBICHUH, UMEIOIINUX €CTECTBEHHO-
Hay4YHYIO IPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUI: NPOBOJUTH Pacu€Thl IO XUMHUYECKUM (opMmyaaMm H
YPaBHEHUSAM XHUMMUYECKHX PEAKIMHA C MCIOJIb30BaHMEM (PU3MUYECKHX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOLUIUX BELIECTBA C KOJMYECTBEHHON CTOPOHBI:



pacy€Thl MO0 HAXOXKICHUIO XUMHUYECKOH (OPMYIBI BEUIECTBA IO W3BECTHBIM MAaCCOBBIM JOJISIM
XUMHMUYECKUX 3JIEMEHTOB, IPOJYKTAaM CrOpaHUsl, IJIOTHOCTHU Ia3000pa3HbIX BEILIECTB;
c(OPMHUPOBAHHOCTh YMEHMI: MPOTHO3UPOBATH, AaHATU3UPOBATh U OIICHUBATH C MO3UIHI
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOM M MPOM3BOJICTBEHHOM JEATEIBHOCTH
YEJIOBEKa, CBSA3aHHOM C TEpepadOTKOM BEIIECTB, HCIOJIB30BATh IOJYyYCHHBIC 3HAHUS I
MIPUHATUS TPAMOTHBIX pEIIEHUH POOIeM B CUTYalIMsIX, CBSI3aHHBIX C XUMUEH;
c(OPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSTENFHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUH
AKCHEPUMEHT (IIOJyYEHHE U U3yUEHHE CBOWCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIMU
YIJIEBOAOPOJOB PAa3IUYHbIX KJIACCOB M  KHUCIOPOACOJEPXAIIUX OpPraHUYECKUX BELIECTB,
pelleHne OHKCHEPUMEHTAJIbHBIX 33Jad IO pPacllO3HABAHWIO OPraHWYECKUX BEILIECTB) C
coOnroieHHeM TpaBWJl  O€30MacHOTO  OOpalleHuss ¢ BelecTBaMM U J1a0OpaTOPHBIM
o0opynoBaHueM, (QOpMYIMpPOBaTH II€JIb HCCIEIOBAHMS, IMPEACTaBIATh B pas3Iu4HON (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTD;
c(OpMHUPOBAaHHOCTh YMEHUM:

coOiroAaTh MpaBHiia 3KOJOTUYECKH 11E€JIeCO00pa3HOTO MOBEAEHUS B OBITY U TPYHOBOM
NESITENbHOCTH B IIENIIX COXPAHEHUsI CBOETO 3J0POBbs, OKPY)KAIOIIEH NPUPOTHOM Cpelasl U
JTOCTKCHHS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HABaTh OIMACHOCTh TOKCHUYECKOTO JEWUCTBUS Ha KUBBIE OPraHU3MbI ONpPENEIEHHBIX
OPraHMYeCKUX BEIIECTB, MOHUMas cMbich nokazarens [TJIK;

aHAJIM3UPOBATh  11€1€CO00pPa3HOCTh  MPUMEHEHHS  OpPraHUYeCKHUX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOILIEHUS PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh YMEHHH: OCYIICCTBIATH IIEJICHAMPABICHHBIA IMOUCK XUMHUYECKON
nH(popMallMK B pa3jMYHBIX MCTOYHHKAX (HayyHas W y4yeOHO-Hay4yHas JHUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, HMHTepHET W Apyrue), KPUTHUECKH aHAIU3UPOBATH XUMHUYECKYIO
uHpopmalrio, nepepadarpbiBaTh €€ U UCIHOJb30BaTh B COOTBETCTBUU C MOCTABIEHHOW yueOHO I
3aa4en.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas W HeopraHuyeckas XUMHUSD»
OTpaXaroT:

chOpMUPOBAHHOCTH MPEICTABICHUI: O MaTepHAIbHOM €IMHCTBE MHUpPA, 3aKOHOMEPHOCTSIX
Y TO03HABAEMOCTH SBJIIEHUN MPUPOJIBI, O MECT€ W 3HAYCHHUH XUMHUU B CHUCTEME €CTECTBEHHBIX
HayK U €€ poJid B 00eCIeYeHNH YCTOWYUBOTO Pa3BUTHS, B PEHICHUH MPOOJIEM KOJOTHYECKOH,
SHEPreTUYeCKOM W TMHUIIEeBOW Oe30MacHOCTH, B PAa3BUTHM MEIUIUHBI, CO3JAaHUM HOBBIX
MaTepuagoB,  HOBBIX  HCTOYHUKOB  SHEpPruM, B  OOECHEYEHHWU  PALMOHAIBHOTO
MIPUPOIOIIOIIBE30BaHuUs, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTyphl UETOBEKA, a TAKKE
HKOJIOTUYECKH 0O0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/10POBBIO M IPUPOIHOM cpefe;

BJIaJICHUE CHUCTEMOW XUMHUUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOMOJATrarolIue
MOHATHS — XUMUYECKUH DIIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAsI 000JI04YKa aToMa, S-
, Pp-, d-atomHbIe OpOWTaNM, OCHOBHOE M BO30YKAEHHOE COCTOSHHS aTroMma, THOpHIH3alusl
aTOMHBIX OpOWTajneil, HMOH, MOJEKyla, BAJICHTHOCTb, OJJIEKTPOOTPUIIATEIBHOCTh, CTEIECHb
OKHCJICHUS, XHMHUYECKas CBs3b (KOBAJICHTHAas, WOHHAs, MeETAJUTMYEcKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi pelETKa, XUMHUYECKash peaklusi, pacTBOP, AIIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTUYECKAST ~ JUCCOLMAlMsA, CTENEeHb JUCCOLMALMK, BOJOPOJHBIM  IMOKa3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTEb, TETIOBOM dPHEKT XUMUUECKON PEaKIuu, CKOPOCTh XUMHUUYECKOM
peakluy, XUMHUYECKOE pPABHOBECHE; TEOPUU M 3aKOHBI (TEOpHUSl DIEKTPOJIUTUUECKOU
auccouranuy, nepuoauyeckuil 3akoH [[.M. MeHnneneeBa, 3aKOH COXpPaHEHHUsI MAacChl BEILECTB,



3aKOH COXPAHEHHWs W NPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHUS NMPUYUHHOCTH U CHUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC NPEACTABICHHUS O CTPOEHUM BELIECTBA HA AaTOMHOM,
WOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJSIPHOM YpPOBHAX; NPEACTABICHHUS O MEXaHU3Max
XUMHYECKUX pPEaKIuid, TEPMOJMHAMUYECKHMX W KHHETHYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O XHUMHUYECKOM PpPABHOBECHM, pacTBOpax MW  JUCIEPCHBIX CHUCTEMAX;
(hakTOJIOTHYECKHEe CBEJCHHS O CBOWCTBAX, COCTAaBE, MOJYYCHHH U 0€301aCHOM WCIIOIh30BAHHUH
BOKHEHIIIMX HEOPTAHWYECKUX BEIISCTB B OBITY M IMPAKTUYCCKOW JIEATCIBHOCTH YEJIOBEKa,
00IIUX HAYYHBIX IPUHIIAIIAX XUMHUUECKOTO TTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHMUIA: BBISBIIATH XapaKTepHbIE TPU3HAKHU MOHSATHHN, YCTAaHABINBATH
X B3aMMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIME MOHATHS MPU ONHCAHWUA HEOPTaHUYECKHX
BEILIECTB U UX IIPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHHS HCIOJIb30BaTh XWMHUUYECKYIO CHMBOJHMKY JUISI COCTaBJICHHS
dbopMya BEHIECTB U YpPAaBHEHUH XUMHYECKHUX PEAKIHMi, CUCTEMATHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHabHbIE HA3BAHHUS OT/ICIbHBIX BEIICCTB;

c(hopMUPOBAHHOCTHh YMEHHUS OTIPEIEISATh BaIECHTHOCTh M CTEMEHb OKUCIICHUS] XUMHYECKIX
AJIEMEHTOB B COCJAMHEHUSX, BHJ XMUMHYECKOW CBSI3U (KOBAJCHTHAs, MOHHAs, METAJNTUMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMIECKON pelEéTKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTH CBOWCTB BEIIECTB OT BHIA
XUMUYECKON CBSI3W W TUMA KPUCTAJUTMYECKOW PEIETKA, OOMEHHBIM U JTOHOPHO-aKI[ENTOPHBII
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KJIACCH(PHUIIMPOBATh: HEOPraHUYECKHUE BEIIECTBA IO HX
COCTaBy, XMMHUYECKHE PEAKIHUHU 1O PA3TUYHBIM MPU3HAKAM (YUCITYy M COCTaBY pearupyroIiux
BEILIECTB, TEIUIOBOMY J(P(EKTy peakiuu, H3MEHEHUIO CTEIEHEHW OKHCICHHS JJIEMEHTOB,
00paTUMOCTH, y4YacCTHIO KaTajiu3aTropa M APYTHE); CaMOCTOSATEIBbHO BHIOMpPATh OCHOBAHHS M
KPUTEPUH JUIS KIacCU(PUKAIIMKM U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEaKIIHA;

chOpMUPOBAHHOCTh YMEHHUS pacKpbhIBaTh CMBICH Tepuoaudeckoro 3akona JI. U.
MenneneeBa ©  JEMOHCTPHPOBATh €r0  CHUCTEMATH3HUPYIOIIYI0, OOBSICHUTCIBHYIO U
MMPOTHOCTUYECKYIO ()YHKIINH,

chOpMUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMHWYECKUX 3IJIEMEHTOB TMepBOTOo—4eTBEpTOro mnepuonioB Ilepuomuueckon cucremsr /[I.H.
MeneneeBa, UCHOJIb3ys MOHITHUS «IHEPreTUYECKUE YPOBHHU», «3HEPIE€THUECKUE MOJTYPOBHI,
«S-, p-, O-aroMHBIE OpOUTATM», «OCHOBHOE M BO30OYKIEHHOE SHEPreTHYECKUE COCTOSHHS
aToMay; OOBICHATH 3aKOHOMEPHOCTH H3MEHCHHS CBOWCTB XHMHYECKHX JJIEMEHTOB U HX
COEMHEHUH 10 niepuoaaM U rpynnaM Ilepuonnueckoit cucremsl 1. 1. Menneneesa, BaJieHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX IIEKTPOHHBIX 000JI0UEK;

chOpMUPOBAHHOCTh yYMEHHUH: XapakTepu3oBaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOMCTBA BELIECTB PA3JIMYHBIX KIJIACCOB, IOJATBEPKIATh CYIIECTBOBAHME IN'EHETUYECKOW CBS3HU
MEXK1y HEOPraHUYECKUMHU BELIECTBAMU € IIOMOILIBI0 YPABHEHUN COOTBETCTBYIOILUX XUMHUUECKUX
peaKuuii;

c(hOpPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYITHOCTb: OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCPeACTBOM COCTaBIIEHHS AJIEKTPOHHOTO OanaHca 3TUX PEaKIHid; peaKIHii MOHHOTO
oOMeHa MyTéM COCTaBIEHHUS WX TOJHBIX M COKpPAIIEHHBIX HOHHBIX YpaBHEHHH; peaKIIHii
TUAPOIIN3A; PEaKIHid KOMILJIEKCOOOpa3oBaHus (Ha TMpHUMepe THUIPOKCOKOMIUIEKCOB IMHKA M
AIIOMUHHS);



cOPMHUPOBAHHOCTh yMEHHUS OOBSICHITh 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ y4€ToM HX DSHEPreTHMUECKHX XapaKTePUCTUK, XapaKTep H3MEHEHUs] CKOPOCTU
XUMHYECKON PEaKIui B 3aBUCUMOCTU OT PA3IHYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHUS 0] BJIUSHUEM BHEIIHUX Bo3aercTBui (nmpunuui Jle [laTensbe);

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUYCCKUE PEAKIIMH, JISKAIIHE B OCHOBE
MPOMBIIIJICHHOTO TOJYYEHUs CEpPHOM KHUCIOThI, aMMHaka, oOI[ue Hay4dHbI€ MPUHIIUAIIBI
XUMHUYECKUX TPOMU3BOJICTB; I1EJIECOO00PA3HOCTh NPUMEHEHUS HEOPraHWYeCKUX BEIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHHS PUCK-TI0JIb3;

c(OPMHUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHHMIA O METOJIaX HAYIHOTO IMO3HAHUS SBIICHUI
NpUpoOJsl  — HAOMIOJEHUE, U3MEpPEeHHe, MOJCIUPOBAHUE, OKCICPUMEHT (peaibHBIA U
MBICJICHHBIN), UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHHUS NPUMEHSATHb ITH 3HAHUS MpU
OKCIIEPUMEHTAILHOM HCCJICIOBAHUM BEIIECTB U JJIsi OOBSCHEHHS XUMUYECKUX SIBJICHUH,
HMMEIOIINX MECTO B TIPUPO/IE, MPAKTHIECKOM IEATETLHOCTH YeJI0OBEKA U B TIOBCETHEBHOM KU3HH;

c(hOopMUPOBAaHHOCTh YMEHHSI BBISBIISITH B3aUMOCBSI3b XUMUUECKUX 3HAHUHN C TIOHSATHUAMU U
MPEACTABICHUSIMUA JPYIHMX €CTeCTBEHHO-HAYYHBIX TPEAMETOB il 0oJiee OCO3HAHHOTO
MMOHUMAaHHSI MAaTePUATTLHOTO €ANHCTBA MHUPA;

c(hopMUPOBAHHOCTh YMEHHS MMPOBOUTH PACUETHI: C UCTIOJIH30BAHUEM MMOHATUH «MacCoBast
JIOJISI BENMIECTBA B PACTBOPE» M «MOJISIPHAS KOHIIEHTpPAIIU»; MAacChl BEIIeCTBa WM 00bEéMa raza
10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe MM 00BEMY OJTHOTO M3 YYACTBYIOIINX B PEAKIIUH
BEIIECTB; TEIJIOBOTO 3(pdekTa peakuu; 3HaueHus: BOJIOPOJHOTO MOKa3aTelNsi paCTBOPOB KUCIOT
W IeJoYeld ¢ M3BECTHOM CTEMEHbIO IMCCOIMAIMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOJIyKTa PEaKkiuy, €ClIU OJHO U3 MCXOJHBIX BEUIECTB JIaHO B BUJE PacTBOpa C OMpeeIEHHON
MacCOBOW JIOJIeH pacTBOPEHHOTO BEIIECTBA WJIM JAHO B H30BITKE (MMEET MPUMECH); JOJHU
BBIXOJIa MPOJIyKTa peakuu; 00bEMHBIX OTHOILIEHUM ra30B;

cOpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (MIPOBEICHUE PEaKIUii HIOHHOTO 0OMeHa, OATBEPKICHIE KaYeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BELIECTB, ONpeAeNICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO HHIUKATOPOB,
U3Y4YE€HHUE BIUSHUS pa3IUYHbIX (AKTOPOB Ha CKOPOCTh XHMMHMUECKOW pEaKIHUH, pelleHue
AKCIEPUMEHTAJIBHBIX 3a/1a4 1Mo TemMaMm «Metamisl» u «Hemeramib») ¢ coONIOIEHUEM MPaBUI
0e30macHOTO OOpalleHus] ¢ BEIIECTBAMU M J1abOpaTOpHBIM 000pyI0BaHHEM, (HOPMYIUPOBATH
Lelb HCCIEAOBaHUS, TMPEACTAaBIATh B pa3uyHON (Qopme pe3ynbTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATH U OIICHUBATh MX JOCTOBEPHOCTD;

chOpMUPOBAHHOCTh YMEHUH: cOOIIOAATh MpaBUia MOJIb30BAHHUS XUMUYECKOU MOCYA0N U
nabopaTopHbIM 000pyIOBaHHEM, OOpallleHHs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIIMSIMHU
M0 BBHINOJHEHHUIO Ja0OPATOPHBIX XHUMHYECKUX OIBITOB, SKOJOTHMYECKU IIeIeCO00pa3HOTro
MOBEACHUA B OBITY M TPYIOBOH JEATENHHOCTH B LENSAX COXPAHEHHsS] CBOETO 3J0POBBS,
OKpYXarollled MPUPOJHOM Cpeabl U JOCTHKEHUS €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABATh
ONAaCHOCTh TOKCHYECKOTO JEHCTBHSI Ha KUBBIE OPraHU3Mbl OINPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHMMAas cMbIca nokazarens [TIK;

chOpPMUPOBAHHOCTh YMEHMIA: OCYIIECTBIATH IIEJICHANPABICHHBIN MOWCK XUMHYECKOU
nH(popMallUd B Pa3IMYHBIX MCTOYHMKAX (HayyHas W y4eOHO-HAy4dHasl JUTEepaTypa, CpelcTBa
MaccoBoil uH(popManuu, MHTepHET U Apyrue), KPUTHUYECKH aHATM3UPOBATH XUMHYECKYIO
nHpopMalnio, nepepadaTeiBaTh €€ U HUCIOJIB30BaTh B COOTBETCTBUU C TMOCTaBICHHOW y4yeOHOU
3a7a4ei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHHMS OPTraHMYECKUX coequHEHUN A. M. 8
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenbHbIE YrI€BOIOPOIbI — alKaHBI, 5
LUKIIOAJIKaHbI
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 14 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTHu4ecKue yrieBoa0po bl (apeHbI) 8
54 [IpupoaHble HCTOYHUKHU YTIEBOJAOPOIOB U UX 4
nepepaboTka
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1
Hroro no paszneny 35
Pazgen 3. Kuciopoacoaepsxamme opraHnyeckue coeiMHeHHus
3.1 Cruptsl. DeHon 11 1
3.9 KapOoHuIbHBIE COETMHEHUS: ATbJICTUAbI U 21 1
keToHbl. KapO6oHoBbIe KUCIOTHI. ClIOKHBIE




a¢upsl. XKups

3.3 VYrneBoasl 9

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kamme opraHudeckue coeMHeHUs1

4.1 AMUHBI. AMHHOKHACIIOTHL. beku 12

Hroro no pazgeny 12

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 102




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabublie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [leprnoanueckuii 3akoH
11 u [lepnoanueckas cuctema XUMUYECKUX 9
anemenToB JI. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUU 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeramnbl 31
2.2 Mertamibt 23
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
31 MeTo bl TO3HAHUS B XUMUH. XUMUS U 9
' KH3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

HUcnonb3oBanue
o0opynoBanusi
neHTpoB «Touka
pocTtay

Bcero

KonTtpoJbHbie
padoTsl

IIpakTH4eckue
padoThbI

[Ipeamert u 3HaUEeHNE OPraHUYECKON
XUMHH, MIPEICTABICHHUE O
MHOT000pa3uu OpraHnYecKuX
COEeIUHEHNN

DJEKTPOHHOE CTPOCHUE aToMa
yriiepoaa (OCHOBHOE M BO30OYKIEHHOE
coCTOsIHUS). BajeHTHBIE BO3MOXHOCTH
aToMa yriepoja

XuMHYecKas CBSI3b B OpraHU4eCKHUX
coenuHeHUsIX. MexaHu3Mbl
00pa3oBaHUs KOBAJIEHTHOM CBsI3H,
CrocoObl pa3pbiBa CBs3EH

Teopus CTpOCHUST OPraHUISCKUX
coenunenuii A. M. byrneposa

Buael nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. JJIEKTPOHHbIE

3¢ deKTH B MOJIEKYIaX OPraHuYeCKUX
COCIMHEHU

DJNEKTpOHHBIE
TaOIUIEI U
TUTIAKaThI

Hpe,[[CTaBJ'ICHI/Ie 0 KJ'IaCCI/I(I)I/IKaI_[I/II/I u
CUCTCMATHUYCCKAasl HOMCHKJIaTypa




(IUPAC) oprannuecKux BEIIECTB

Knaccugukamnus peaxnuii B
OPraHU4eCKOM XUMHUH

DEeKTPOHHBIE
TaOJIULIBI U
IJIAKaThI

Cucremarusanus 1 0000IEHNE 3HAHA
o TeEME

AJIKaHBI: TOMOJIOTUUECKHH psJl, oO1as
dhopmyna, HOMEHKIIATypa U U30Mepus,
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI

10

duznueckre 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

Haxoxnenue ajikaHOB B IPUPOJIE.
CriocoObI MoTy4eHus1 U IPUMEHEHNE
aJIKAHOB

12

Huxnoankansl: odmas Gopmyina,
HOMEHKJIATYpa ¥ U30MEpus,
0COOCHHOCTH CTPOCHHS U XUMUYECKUX
CBOWCTB, CITIOCOOBI TTOTYYCHHS U
MIPUMEHEHHE

13

Pemenune pacu€tHbix 3a1a4 Ha
oTmpeeNieHue MOJIEKYIIpHON (GOPMYIIBI
OPraHu4eCcKoOro BEUIECTBa 110
MacCCOBBIM JOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIMX B €I0 COCTAB.
Cucremarusaiys 1 000011eHNe 3HAHUH
0 TeEME

14

AJNKEHBI: TOMOJIOTHYECKHA psijI, oO1Ias




(bopmyna, HOMEHKIATYpa, JEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOCHUE
Mouiekya. CTpyKTypHasi ¥ IUC-TPaHC-
M30MepHsl AIKEHOB

duznueckre 1 XUMHUYECKUE CBOUCTBA

15
ankeHoB. [IpaBuino MapkoBHHKOBa
16 CriocoObl nosTyuyeHus: 1 IpUMEHEHUe
AJIKEHOB
[IpakTueckas padora Ne 1 o Teme Hatuuku pH,
17 "[lonydeHue sTUIIEHA U U3yYEHHE €T TeMIIepaTypHbIe
cBoiicTB" JaTYUKH
Pemenune pacu€THbIx 3a1a4 Ha
18 oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OpraHHYECcKOro BEIIecTBa
AJNKagueHbl: CONPSKEHHBIE, DJIEKTPOHHBIE
19 M30JIMPOBAHHBIC, KyMYJIHPOBAHHBIE. TaOIHIIBI U
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS TJIaKaThl
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JTMEHOB
21 CriocoObl MosTyueHus: U IpUMEHEHUe
aJIKaJIMEeHOB
AJNKUHBI: TOMOJIOTHUECKUN psifl, oOrast
29 (dhopmMyna, HOMEHKIIATypa, dJEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOEHUE
MOJIeKYI, (hr3ruecKrue CBOMCTBa
23 XUMHYECKUE CBOMCTBA aJIKUHOB
24 KauecTBeHHBIC peakIIuy Ha TPOUHYIO Hatuuku pH,

CBA3b

TEMIICPATYPHBIC




JaTYUKU

25

CrniocoOblI mosTy4eHHs U IPUMEHEHNE
AJIKUHOB

26

Pemenue 3agau: pacu€rsl 1o
YPAaBHEHUIO XUMHYECKOW pEeaKIUU

27

CucrteMaTu3anmsa 1 000011IeHNE 3HAHUI
110 TEME

28

ApeHBI: TOMOJIOTHYECKUH Psifl, 001Ias
(dbopmyna, HOMEHKIIaTypa.
DIIEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYN OeH30J1a U TOJyoa,
ux (pusnveckue cBoicTBa

DJeKTpOHHBIE
TaOJIMIIEI U
IJIAKaThI

29

XUMHUYECKUE CBOMCTBA apEHOB:
peaKkiuy 3aMenieHus

30

XUMHUYECKUE CBOMCTBA apEHOB:
peaKuuu NpUCcOeIUHEHNUS, OKICIICHUE
rOMOJIOTOB O€H30.1a

Hatauku pH,
TEeMIIEPaTypHBIC
IaTYUKU

31

Oco0EHHOCTH XUMUYECKUX CBOIICTB
CTUpOJIa

Hatuuku pH,
TEeMIIEPaTypHBIC
IAaTYUKU

32

Pemenune pacu€tHbix 3a1a4 Ha
oTmpeeNieHue MOJIEKYIIpHON (GOPMYIIBI
OPraHu4eCcKOro BEUIeCTBa

33

CrniocoObl nosTyyeHus U NpUMEHEHUe
apeHoB

34

I'eneTnueckas CBA3b MCKOY
PAa3JIMIHBIMU KJIaCCaMHU YIJICBOAOPOOA0OB

35

Pacuétrl no YpaBHCHUAM XUMHUYCCKHUX




peakuuii. CucremMaruzaius u
000011IeHIE 3HAHWI 110 TeMe

[Tpupomusrii ra3. [lonytHeie HETAHBIC

36
rassbl
. DNEeKTPOHHBIE
37 KaMeHHBIH yrob i MPOIyKTHI €r0 I
nepepadoTKu
TIJTAKaThI
Hedtp u ciocoOsb! e€ nepepaboTKH. DJeKTpOHHBIE
38 [TpuMeHeHHe MPOTyKTOB MTepepadOTKH TaOJIUIIBI |
HetH TJIaKaThI
39 I'eHeTHueckas CBSA3b MEKITY
Pa3IMYHBIMU KJIacCaMU YIJIEBOJOPOJIOB
l"anorenonpousBoHbIE DJIEKTPOHHBIE
40 YTJIEBOJAOPOJIOB: 3JIEKTPOHHOE TaOJIULBI U
CTpOEHUE; peaklUy 3aMelICHUS TJIaKaThl
rajioresa
JleiicTBue mienoueit Ha
41 raJIOreHIIPOU3BOTHBIE.
BsaunMonelicTBre TUrajgoreHajaIKkaHoB C
MarHuem U UHKOM
42 CucremaTu3anus 1 00001IeHne 3HaHUN
1o pazzgeny "YrieBoaopoasr"
43 KonTponsHas paboTa no Teme
"Yrnesonopoasr”
[IpenenbHBIE OJHOATOMHBIE CIIUPTHI: DJEeKTPOHHBIE
44 TOMOJIOTHYECKUH psif, oOmmas popmyna, TaOIUIIBI U
CTPOEHHE MOJIEKYJI, U30MEPH, TJTaKaThI

HOMCHKIJIATypa, KJ'IaCCI/I(bI/IKaI_[I/I}I,




¢bu3nveckue CBOKWCTBA

. Hatuuku pH,
XUMHUYECKUE CBOMCTBA MPEICITbHBIX
45 TeMIepaTypHbIC
OJTHOATOMHBIX CITUPTOB
JTATYUKU
46 CrniocoOblI mosTyyeHHs U IpUMEHEHNE
OJTHOATOMHBIX CITHPTOB
[IpocTeie aupsl: HOMEHKIATypa U DNeKTPOHHBIE
47 n30MepHsi, 0COOEHHOCTHU (PU3UYECKUX U Ta0JINLBI U
XUMHUYECKAX CBOHCTB TUTaKaThI
MHOroaTroMHbIE CIUPTHI: Hatuuku pH,
48 ATHJICHTIIMKOJb U TIHUIEPHH, UX TeMIIepaTypHbIC
¢bu3nvecKne 1 XUMHYECKHE CBOMCTBA JATYUKH
49 CriocoObl mosTyueHus: ¥ IpUMEHEHUe
MHOTOATOMHBIX CIUPTOB
DEHOJ: CTPOEHUE MOJIEKYJIbI, DJIEKTPOHHBIE
50 (uzuveckue cBoiicTBa. TOKCHYHOCTH TaOJHIIBI U
(dhenona TJIaKaThI
51 XuMHu4ecKkue cBoicTBa (heHoa
59 CriocoObl MosTyueHus: ¥ IpUMEHEHUe
(dheHona
[IpakTuueckas pabota Ne 2. Pemenue
53 AKCIEPUMEHTAJIBHBIX 33/1a4 TI0 TEME
"Criupthl U peHob"
54 Cucremaru3zanus 1 o0oOIIeHne 3HaHUH
1o TeMe
AJbJIeTUABI U KETOHBI: SJIEKTPOHHOE DJeKTpOHHBIE
55 CTpOEHHE KapOOHUIIBHOM IPYIIIBL; TaOIHIIBI U
TOMOJIOTHYECKHUE PSbI, 001I1ast TJTaKaThI




(bopmyna, U30MepHs 1 HOMEHKIIATypa

56

AJNbAETU]IBI M KETOHBI: (PU3UUECKHE
CBOMCTBA; pEaKIIMU IPUCOCTUHEHUS

57

PeaKIII/II/I OKHUCJICHUS U KaUYCCTBCHHBIC
pPCeaKkiuu aJIbACTUAOB U KETOHOB

58

CriocoObl MOTy4eHHS AJIbICTUIOB U
KETOHOB

59

OHOOCHOBHBIE TIPE/ICTbHbBIC
KapOOHOBBIE KUCIIOTHI, 0COOCHHOCTH
CTPOEHUS X MOJICKYJT

DJeKTpOHHBIE
TaOJIMIIEI U
IJIAKaThI

60

N3omepust 1 HOMEHKIIaTypa
KapOOHOBBIX KUCIOT, UX GU3NYECKUE
CBOMCTBa

DIEeKTpPOHHBIE
TaOJIMIIEI U
IUIAKAThI

61

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

62

OcoOEHHOCTH CBOMCTB MypPaBbUHOM
KHCIOTBl. MHOTOOOpa3ue kapOOHOBBIX
KHCIIOT

63

Oco0eHHOCTH CBOMCTB: HETIPEAETbHBIX
Y apOMaTHYEeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BHICIINX
KapOOHOBBIX KHUCIOT

64

Ilonstue o IMPOU3BOAHBIX Kap6OHOBBIX
KHUCJIOT

65

CrniocoObl mosryueHHs ¥ IpUMEHEHHe
KapOOHOBBIX KUCIIOT

66

CnosxHsIe B(IJI/IpLIZ TOMOJIOTHYECKUI

OJNEKTpPOHHBIE




psn, obmas opMyna, H3oMepus U
HOMEHKJIaTypa

TabJIMLBI U
ILTAKATHI

67

duznueckre 1 XUMUYECKUE CBOUCTBA
3¢upoB

68

Pemrenne pacy€THbIX 3a1a4: 10
YPaBHEHUIO XUMUYECKOW peaklnu, Ha
OIIpeIeNIEHNne MOJIEKYIIIPHON (hOPMYJIBI
OPraHMYECKOr0 BEIIECTBA

69

[IpakTuueckas padota Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJja4 IO TEME
"Kap6oHoBbie kucnoThl. Cl0kKHbBIE

3¢upsr"

70

Kupsr: ctpoenue, puzndeckue u
XUMUYECKHE CBOMCTBA (TUAPOIIHI3)

Hatauku pH,
TEeMIIEpPaTypHBIC
aTYUKHU

71

OCcoOEHHOCTH CBOWCTB JKHUPOB,
COJIeprKalIUX OCTATKU HETpeaeIbHbIX
KUPHBIX KUCIOT. JKupbl B ipupoie

72

MbL1a KaK COJIM BBICIIHX KapOOHOBBIX
KHCJIOT, KX MOTOIIEe JCHCTBHE.
[ToHsATHE O CHHTETUYECKUX MOIOIINX
cpeactBax (CMC)

Hatuuku pH,
TeMIIepaTypHbIC
IAaTYUKU

73

I'eneTnueckas CBA3b YIJIEBOAOPOJAOB U
KHCJIOPOACOACPKAINX OPraHUICCKUX
BCIICCTB

74

Pacu€rsl o ypaBHEHUSAM XUMHUYECKHUX
peakuui

75

CI/ICTeMaTI/BaI_[I/IS{ u 0606IJ_ICHI/IC 3HaHUH




110 TEMC

76

OO61rast XxapakTepUCTUKA YTIIEBOJOB U
KJaccu(uKaus yrieBoaoB (MOHO-, -
U TIOJIMCAaXapH/Ibl)

DEeKTPOHHBIE
TaOJIULIBI U
IJIAKaThI

77

MoHnocaxapuabl: GU3HYECKUE CBOMCTBA
Y HaXxOXJIEHUE B TIPUPO/IE

78

[IpumeHeHue ri0K03bl, €€ 3HaUeHUE B
KU3ZHEJEATEIbHOCTH OpraHu3Ma

79

Jucaxapuipl: caxapo3a, MaJIbTo3a U
nakro3a. HaxoxneHnue B npupose u
MIpUMEHEHHE JrcaxapuioB

DIEeKTpOHHBIE
TaOJIMIIEI U
IUIAKAThI

80

[Tonucaxapuasl: cTpoeHue
MaKpOMOJIeKyI, (pU3HYEeCKue U
XUMUYECKHE CBOMCTBA, IPUMEHEHHE

DIEeKTpOHHBIE
TaOJIMIIBI U
TUIAKaThI

81

ITousatue 06 HNCKYCCTBCHHBIX BOJIOKHaxX

82

Pemenne PpaCUYCTHBIX 3aJa4 Ha
OIpCACIICHNUE JOJIM BEIXOAa IMTPOAYKTaA
pE€aKknuu OT TCOPETUUCCKHU BO3ZMOKHOI'O

83

Cucrtematusanusa 1 0000I1eHIE 3HAHUN
0 pazieny

84

KonTtponbHas padoTa o teme
"Kucnopoaconepxaiiye opraHu4ecKue
coenquuenus"

85

AMMHBL: KTaccupUKaLNs, CTPOCHUE
MOJIEKyYJI, o0mas popmyia, U30Mepus,
HOMEHKJIaTypa 1 (pU3HUecKue cBOMCTBa

86

XHMHUYECKHE CBOMCTBA aJII/I(I)aTI/I‘{CCKI/IX
aAMHWHOB




87

AHWINH: CTpOEHUE aHWINHA,
0COOEHHOCTH XUMHUECKUX CBOWCTB
aHMJTUHA

88

CriocoObI MMOJTydeHUsT U IPUMEHEHUE
amn(paTHIeCcKuX aMHHOB

89

AMWHOKHCIIOTHI: HOMCHKIJIaTypa 1
n3zoMepusi, pusnueckue CBONCTBA.
OTI[GJ'II)HI)IG MMpEeaACTaBUTCIIN O~
AMHWHOKUCJIOT

90

XUMHUYEeCKHEe CBOMCTBA aMHMHOKHCIIOT,
X OMOJIOTHYECKOE 3HAUYCHHUE
aMHHOKHUCITOT. CHHTE3 U TUIPOJIN3
METTHIOB

91

Bbenku xak mpupoHbIe TIOJIMMEPHI;
CTPYKTYpPBI OCITKOB

DJIEKTPOHHBIE
TaOJIMIIEI U
IUIAKAThI

92

XUMHUYECKHE CBOMCTBA OEJIKOB

93

A3zoTcoiepKaIre reTepouuKINIeCKHe
coenuHeHUs. HyKITIeMHOBBIC KHCIIOTHI:
COCTaB, CTPOSHHE U OMOJIOTHYECKas
pOJIb

DJIEKTPOHHBIE
TaOIHIIBI U
TJIaKaThl

94

[IpakTuueckas pabota Ne 4. Pemenue
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeEMe
"A30TcoepKalue OpraHndecKue
coenuHeHus"

95

IIpaktuyeckas pabora Ne 5. Pemenue
9KCIEPUMEHTAJIbHBIX 3a/a4 110 TEME
"Pacrio3HaBaHn€e OpraHMYECKUX




coequueHui"

96

KonTtposneHas pabota o Teme
"A30TcoepKalue OpraHndecKue
coenuHeHus"

97

OcHOBHbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCMHEHUN U
METO/Ibl UX CUHTE3a —II0JIMMEPU3aALIHS
U MOJIMKOHACHC AU

98

[lmactmaccel. YTunuzanus u
nepepaboTKa IIacTUKa

99

DnacToMepsl: HaTypaJbHbIN
CUHTCTUYCCKUC KaYIYyKU. Pe3nna

100

Bousokna: HaTypanbHbIe,
HCKYCCTBEHHbIE, CHHTETUYECKHE.
[Tonumeps! crienaibHOTO Ha3HAYEHUS

101

[Ipaktrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJIBHBIX 337124 10 TEME
"Pacrio3HaBaHHe ILUIacTMacc 1
BOJIOKOH"

102

O00011IeHNE U CUCTEMATH3ALIUSI
M3Y4YEHHOTO MaTepuaia 1o Teme
"BbICOKOMOJIEKYIISIPHBIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




11 KJIACC

KoaunuyectBo yacos DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsbl
1 Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM 1
anemMeHT. M3oTonsl
) CtpoeHnue IeKTPOHHBIX 000JI0UYEeK aTOMOB, 1
KBaHTOBBIE YMCIIa
DIEeKTpOHHBIE
Knaccudukanus XuMuueckux 3JeMeHTOB (S-,
3 1 TaOJIUIIBI |
p-, d-, f-amemenTHI)
TJIaKaThl
4 Pacrnipenienenue 31eKTpOHOB 10 aTOMHBIM 1
opOuTamsm
DneKTpOHHbIE KOH(UTYpaIlK aTOMOB DJeKTPOHHBIE
5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1 TaOJIMLIBI U
COCTOSTHUU TJIaKaThl
5 DNeKTPOHHbIE KOH(UTYpaIli HOHOB. 1
DNEeKTPOOTPULIATEIBHOCTD
[Tepuoauueckuii 3axoH u [leproanueckas
7 cUCTeMa XUMHYeCKUX 31emMeHToB [I. U. 1
MenneneeBa, CBS3b C COBPEMEHHOM TEOpUEH
CTPOEHHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1

MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYIIIIaM U
nepuogam




CucreMarusanus 1 00001IeHYE 3HAHUM IO

9
TEME
Bunnl xumuueckoil cBsa3u. Mexanu3MEl 5
. JIEKTPOHHEIE
00pa30BaHUs KOBAJICHTHOU CBSI3H. P
10 TaOIUIBI U
Bonopoanas cBsa3b. MexMOJIEKyIsIpHbIE
N IUIAKATHI
B3aHUMOIEHCTBUS
BaneHTHOCTE U BaJIEHTHBIE BO3MOYXKHOCTH
11 aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJT C UX TE€OMETPUICCKIM CTPOCHUEM
OJIeKTpOHHBIE
[IpencraBneHus 0 KOMIJIEKCHBIX p
12 TaOJIMIIBI U
COCIMHEHUSAX: COCTaB M HOMEHKIJIATypa
IUIAKATEI
BeniectBa MOJIEKyISIPHOTO U 5
JIEKTPOHHBIE
HEMOJIEKYJIIPHOTO CTpoeHHS. THIThI P
13 N TaOJIMIIBI U
KPUCTAJUTMYECKUX PEIICTOK U CBOMCTBA
ILTAKaThI
BEILIECTB
OJIeKTpOHHBIE
[ToHaTHE O AMCTIEPCHBIX CHCTEMAX. p
14 TaOIULBI U
[IpencraBneHue o KOJJIOMIHBIX pacTBOPax
ILTAKaThI
HcTtuHHBIC pacTBOPHI: HACBIIICHHBIC U
15 HEHACHIIIICHHBIC, PACTBOPUMOCTb.
Kpucramnoruapars
16 CrniocoObl BbIpaXKEHUsI KOHIIEHTPALH
pacTBOpOB
Perrenne 3a1a4 ¢ HCIOIL30BaHHEM HMOHATHIH
17 "MaccoBas 107151 pacCTBOPEHHOTO BellecTsa',
"MoJIsipHasi KOHLEHTpanus"
18 Knaccugukanus 1 HoMEHKIaTypa ONEKTPOHHBIE




HCOPraHNM4YCCKUX BCIICCTB

TabJIMLBI U
ILTAKATHI

19

Cucremarusanus 1 00001IeHrE 3HAHUHA 110
TEME

20

KonTtponsHas padora o temam "CtpoeHue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemiecTBa. MHOroo6pasue BemiecTs"”

21

Knaccudukanus XuMuueckux peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MacChl BEIIECTB; 3aKOH
COXPAHEHHUS U IPEBPALICHUS SHEPTUU IIPU
XMMHYECKUX PEAKIHAX

22

TennoBsie 23 HEKTHI XUMUYECKUX PEAKITUN.
TepmoxuMHuyeckre ypaBHEHHUS

JlaTuuk
TeMIepaTypHbII

23

Boruncnenus o ypaBHEHUSIM XUMHUYECKUX
peakuuii ¥ TepPMOXUMUYECKUM YPaBHEHUAM

24

CKOpOCTh XMMUUYECKOH peakiinu, e&
3aBUCHUMOCTD OT Pa3IMYHBIX (aKTOPOB.
Karanu3 u xatanuszatopsl

25

TI'oMorennsie u I'STCPOrcHHbIC pCaKIINH

26

IIpaktuyeckas padora Ne 1 o teme
"BnusiHue pa3nuyHbIX (GaKTOpPOB Ha
CKOPOCTh XUMHUYECKOW peakuun"

27

OO6patuMble U HEOOpATUMBbIE PEAKIINU.
XHUMHUYECKOE PaBHOBECUE

28

[IpakTtruyeckas padora Ne 2 o Teme




"Bausiaue pa3nuvHbIX (aKTOPOB Ha
10JIOKEHHE XMMHYECKOTo paBHOBecHA"

DnektponuTudeckas auccounanus. CuiabHbIe Hatuuku pH,
29 U cradble 2MeKTpoauThl. CTeneHb TeMIepaTypHbIC
JTUCCOIMAIINN JATIAKH
Nonnoe npoussenenue Bojapl. Cpesa BOJHBIX Hatuuku pH,
30 pacTBOpoB. BoopoaHbrit mokaszarens (pH) TEeMIIEPaTypHBIC
pacTBopa JATIUKH
. Hatauku pH,
I'maponns coneit. Peakiuu, npoTekaroniye B
31 TeMIIepaTypHbIC
pacTBopax 3MEKTPOJIUTOB
JATYNKH
[IpakTnueckas padora Ne 3 o Teme Hatuuku pH,
32 "XHUMHUYECKUE PEaKIMU B pacTBOpax TeMIepaTypHbIC
3JEKTPOJIUTOB" HATYUKU
OKHCIIUTEIHLHO-BOCCTAHOBUTEIILHEIE Hatauku pH,
33 peakuuu. BaxHeilne oKUCIUTENN U TeMIIepaTypHbIe
BOCCTaHOBUTEIH JATYUKH
34 MeTo/1 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanmaHca
Hatuuku pH,
DNEeKTPOIN3 PAaCTBOPOB U PACILIABOB
35 TeMIIepaTypHbIe
BEIIECTB
JATYUKH
36 Pemenue 3a1au pa3nuyHbIX TUIIOB
37 Pemenue 3a1au pa3nuyHbIX TUIIOB
38 CucremaTu3aius 1 0000IIeHne 3HaHUN TI0
TeMe "XuMHuueckue peakiuu'
39 KonTtponeHas pabota o Teme "Xumuueckue

peakuun"




[Tonoxxenne Hemeraios B Ilepuoanueckon

DNEeKTpOHHBIE
CHUCTEeME XUMHUYeCKuX 3jeMeHToB /1. U.
40 TaOJMIIBI K
MeneneeBa 1 0COOCHHOCTH CTPOCHUS UX
aToMoB. du3nUecKre CBOMCTBA HEMETAJIJIOB Haiathl
DNEeKTPOHHBIE
AnnoTponus HEMETaUIoB (Ha IpuMepe
41 TaOJIUIBI U
KHCIIOpoJia, cepbl, hochopa u yriepoa) -
42 Bonopon: nonyuenue, puznueckue u
XUMHUYECKHE CBOMCTBA. [ HIpuIbl
l"aorensr: HaX0XACHUE B IPUPOJIC, CITOCOOBI DJIEKTPOHHBIE
43 MoJTydeHus1, GU3UIECKHE U XUMUIECKHE TaOIHIIBI U
CBOICTBa IUIAKaThI
lNanorenoBopopoasl. Baxuelmue DJIEKTPOHHBIE
44 KHCJIOPOJICOACPIKAITIE COCTUHCHUS TaOJIMIIBI U
raJOreHOB TJIaKaThI
JlaGopaTopHbIe ¥ TPOMBIILICHHBIE CIIOCOOBI
45 MOJTy4deHUs TajyioreHoB. [Ipumenenue
raJIOreHOB ¥ UX COSAMHEHUI
[Ipaktrueckas padota Ne 4. Perenue
46 AKCIIEPUMEHTAJIbHBIX 337124 10 TEME
"T"anorensr"
Kucnopon: naboparopHsie u
47 MIPOMBIIIITIEHHBIE CLIOCOOBI TOTYYEeHHUS,
¢du3nyeckrue 1 XuMHUueckue cBoiicTea. O30H.
[IpuMmeHeHne KHCIopoia U 030HA
48 Okcubl ¥ EPOKCUIbI
49 Pemenue 3a1au pa3nuyHbIX TUIIOB
50 Cepa: HaxOXJ€HHE B PUPOJIE, CIIOCOOBI DNEeKTPOHHBIE




MOJTy4eHUsl, GU3HUECKUE U XUMUIECCKHEC
CBOICTBa

TabJIMLBI U
ILTAKATHI

51

CepoBonopos, cyabhuabl

52

Kucnopoconepxarme coeTMHEHHs CePBL.
OCOOGEHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53

[IpaxTnueckas padota Ne 5. Pemenue
JKCIEPUMEHTAJIbHBIX 331a4 1o TeMe "Cepa u
e€ coequHeHus"

54

A30T: Hax0X/IeHHE B IPUPOJE, CIIOCOOBI
noJtyueHusi, GU3NYECKue U XUMUYECKHE
CBOMCTBa. AMMHUAK, HUTPH/IBI

55

Kucnoponaconepskaiiue coenMHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCJIOTHI

56

[IpumeHeHue a30Ta U €ro COEAMHEHUIN.
A3OTHBIC yIOOpEeHHUSI

57

docdop: HAXOKACHUE B IPHPO/IE, CIIOCOOBI
MOJTy4eHUsI, GU3NICCKUAC U XUMHUECKHUE
cBorictBa. ®ochuas u pochun

DJIEKTPOHHBIE
TaOIHIIBI U
TJIaKaThl

58

Oxcugsl hocdopa, pochopconepxaiine
kucnoTbl. Conu GocPopHON KUCTOTHI

59

[Tpumenenue pocdopa u ero coeTMHESHUH.
dochopubie ynoOpeHus

60

IIpaktuyeckas pabora Ne 6. Pemenue
SKCIIEPUMEHTAIIbHBIX 3aa4 1o TeMe "A30T U
dbocdop u ux coequHeHH"

61

anepo;[: HaxXO0XXIACHUEC B IPUPOAC,
AJUIOTPOITHBIC MO,[[I/I(bI/IKaI_[I/II/I; (I)I/ISI/I‘{CCKI/IC n
XUMHWYCCKHEC CBOﬁCTBa, MMPUMCHCHUC

ONEKTPOHHBIE
TaOIUIBI U
TUTIAKaThI




Oxcun yriepona(ll), okenn yrinepomga(1V),

62 yrojbpHas KUCJIOTa U €€ COJIu
63 Pemienue 3a1a4 pa3nuyHbIX THIIOB
Kpemuwuii: HaxoxaeHue B IPUPOE, CIIOCOOBI DNEeKTPOHHBIE
64 MOJTy4eHUs1, GU3HUSCKUE U XUMUICCKHEC TaOJIUIIBI |
CBOMCTBA TIJIAKAThI
65 Oxcup kpemuusi(1V), kpeMHUEBas KUCIOTA,
CHJIMKAThI
66 [IpuMeHeHne KpeMHUS U €r0 COETMHEHUM.
CrexkJ10, €ro noyryueHue, BUIbI CTEKIIa
67 Pemenue 3aaau pa3nuyHbIX TUIIOB
68 Cucrtemarusanusa 1 0000IIeHHe 3HAHUH 10
teme "Hemeramsr"
69 KonTtponbHas padoTa o teme "HemeTammsr"
70 AHanu3 pe3ynbTaTOB KOHTPOJILHOM pabOTHI,
KOPPEKILHsI OIHO0K
[Tonoxenue metamios B [lepuoauyeckoit
7 CUCTEME XMMHYECKHUX 2JIEMEHTOB.
OCOoOeHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JI04€K aTOMOB METAJIOB
79 OO6uue puznyeckue cBOMCTBAa METAILJIOB.
[IpuMmeHeHre METaIIOB B OBITY M TEXHHUKE
DNEKTpPOHHBIE
73 Crnasel MetauioB. Kopposust MetamioB TaOIHUIIBI U
TJTaKaThl
74 Pemenue 3aaau pa3inyHbIX TUIIOB
75 DNEKTPOXUMHUYECKUN PsiJi HAIIPSDKEHUI

MeTaiuioB. O0Imue crocoOb! MOTy4eHHs




METAJlJIOB

76

O6mras xapakrepuctuka MetayioB |A-
rpymibl [leproandeckoi CUCTEMBI
XMMUYECKUX 3JIEMEHTOB. Hartpuii n kanuii:
MoJTy4eHre, PU3NIECKUEe U XUMUYECKHE
CBOMCTBA, IPUMEHEHHNE MTPOCTHIX BEIIECTB U
HUX COCIMHECHU I

77

O6mas xapakrepuctuka metaion |HA-
rpynnsl [leproagnyeckoi cucteMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u
KaJIBIIHI: TIoJTydeHue, Gu3ndeckue u
XUMHUYECKHE CBOMCTBA, TPUMEHECHUE
MPOCTBIX BEUIECTB U UX COCAUHEHUN

78

JKécTtkocTh BOMBI M CIOCOOBI €€ yCTpaHEHUS

79

AIOMUHMI: TIOJTydeHue, GU3ndecKkue u
XMUMHYECKHE CBONCTBA, IPUMEHEHHE

DJIEKTPOHHBIE
TaOJIMLIBI U
[LTAKATHI

80

AMdoTepHbIe CBOMICTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUAPOKCOKOMILIEKCHI aIFOMUHUS, UX
MIPUMEHEHHE

81

Pemenue 3amgau Pa3JINYHbIX TUIIOB

82

IIpakTtuyeckas pabora Ne 7. Pemenue
SKCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
"MeTaiisl IJIaBHBIX OATPYH"

83

OO11ast XxapakTepUCTHKA METAJIIOB
no6ouHsIx noarpymi (b-rpymm)
[leproandeckoit cUCTEMBI XUMHUUECKUX




9JICMCHTOB

. Hatuuku pH,
du3nyecKue U XUMUIECKHE CBOHCTBA XpOMa
84 . TeMIepaTypHbIC
Y €r0 COCMHCHHIA, X TPUMCHCHUE
JATIUKH
Baxwueiine coeMHEHNs] MapraHiia. Hatuuku pH,
85 [lepmaHTaHaT Kamus, €ro OKUCIUTEIbHbIC TEeMIIEpPaTypHBIC
CBOICTBa JIATYUKHU
@u3nyecKue 1 XMMHYECKHE CBOMCTBA XKee3a Hatuuku pH,
86 u ero coenuHenui. [lomydenne u TeMIIepaTypHbIC
MIpUMEHEHHE CIUIaBOB XKene3a JATYNKH
. Hatauku pH,
dusnyecKkue U XUMHUIECKHE CBOMCTBA MEITU 1
87 . . TeMITepaTypHBIC
e€ COeIMHEeHUI, UX TPUMEHEHHE
JATYUKH
dusnyeckye U XUMHUYECKHE CBOMCTBA IIMHKA Hatauku pH,
88 1 €r0 COSMHEHUH, X IPUMEHEHHE. TeMIIepaTypHbIC
' 1pOKCOKOMITIIEKCHI IMHKA JATYUKH
[Ipaktrueckas padota Ne 8. Perenue
89 AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Mertasuibl TOOOYHBIX TOATPYIIT"
90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
o1 O060011eHre U CUCTeMAaTH3alus U3Y4eHHOTO
Matepuana no teme "Metamib"
92 KonTtponeHas padota no teme "Mertasibl"
93 AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOTHI,
KOPPEKIHsI OIHO0K
Ponp xumun B o0ecrieueHuN yCTOMYUBOTO
94 pasButTHs yenosedecTsa. [lonstue o

HAaYYHBIX MCTOAAaX UCCICA0BAaHNs BCIICCTB




HayuHblie MpUHITUIIBI OpraHU3aIH
i P P DNEeKTpOHHBIE
XUMHYECKOTO MTPOU3BOICTBA.
95 1 TaOJMIIBI K
[TpoMEbITIIEHHBIE CTIOCOOBI TIOTYYCHHUS
. TTAKATHI
BOKHEHIIINX BEIICCTB
X . DNEeKTPOHHBIE
MMHYECKOE 3arps3HEHUE OKPYKaroIIei
96 P 240 1 TaOJHIIBI U
Cpelbl ¥ €ro MOCJIEICTBUS
TJTAKaThI
97 XHMHUS U 3I0POBbE YEIOBEKA. 1
JlexapCTBEHHBIE CpPEACTBA
98 Xumug . Pons xuMun B o0ecrieueHnun 1
MUIIEBON O€30TIaCHOCTH
99 KocmeTtnueckue u mapgroMepHbie CpeICcTBA. 1
briTOBas xumust
XuMUs B CTPOUTENIbCTBE. BaxkHeniue DJIEKTPOHHBIE
100 CTPOUTEIIbHBIE M KOHCTPYKIIMOHHBIC 1 TaOIHIIBI U
MaTepuabl TJIaKaThl
. DJIEKTPOHHBIE
XUMHUS B CEIbCKOM XO3SIICTBE.
101 1 TaOIHIIBI U
Opranuyeckrie 1 MUHEpaJIbHbIEC yI0OpEHUS
TJIaKaThl
CucremaTu3anus 1 00001IeHHe 3HaHUN IO
102 1
TemMe
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 11 kmace/ T'abpuensia O.C., Octpoymos WU.T'., Ciiankos C.A., JI€ekun A.H.,
AxunonepHoe o6mectBo «M3narensctBo «lIpocsenienne»

https://file.11klasov.net/chemistry/

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

https://file.11klasov.net/chemistry/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://file.11klasov.net/chemistry/
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