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HOACHUTEJBHASA 3AIIUCKA

Pabouasi mporpaMmmMa mo XMMUK Ha YPOBHE CpeIHEro o0Iero oopa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOI o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
oopazoBanusi(POIl COO), npeacranenHsix B denepanbHOM TOCyIapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpernogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTeNIbHbIX Opranuzanusix Poccuiickoi
denepauuy, peamu3yOIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrpPaMMbl, H
OCHOBHBIX TnoNOkeHn «Crtparermm pasBUTHS BocnuTaHus B Poccuiickon
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHSI Ha YPOBHE YINIYOJIEHHOTO HW3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTO oOpa3oBaHusi ywamuxcsi 10-11 kmaccos.
W3yuenue mpeamera, pealn3yeMoe B YCIOBUAX JU(DPEepeHIMPOBaHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAaHO OOecneunuTh 00Ie00pa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKE IS
NPOJOJDKEHU OOy4YeHUsI B OpraHu3auusax NpodeccHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XMMHM Ha3HaY€HUE MOpeaMeTa «XHUMHS» MOIydaeT
NOAPOOHYI0  WHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJATarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIOBJICHHOCTH LIEJICH, COJIepKaHUs,
pe3yJbTaToOB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.
CBUIETEILCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBIMOJHAEMbIC MPOTPAMMON MO
XUMUU QYHKIIMH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW obecreynBaeT
MOJIy4YeHHE TPEACTaBICHUS O ILEJAX, COJAEp)KaHUHU, OOIIEH cTpareruu
oOy4eHHs, BOCITUTAHUS U PA3BUTHS OOYyUaIOIIUXCS CPEACTBAMU IIPEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTopas npeaycMaTpUBaET
Ompe/ieJiecHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIBbHOCTU
M3yUYeHUs] y4eOHOro MaTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax WTOTOBOM aTTecTalud B (QopMe €IWHOTO TOCYJapCTBEHHOTO
DK3aMEHa M0 XWMUH.

[Iporpamma aJig yriryOJIEHHOTO U3YUYEHUSI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE IMPEAMETHOE COJEPKAHHE, 00S3aTeIbHOE
JUIS W3y4YeHUs B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSIM/pas/iesiaM Kypca;

e JaéT IMpHUMEpPHOE pachpeereHue yuyeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUTSL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO IOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3yUeHHUs MpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
IIPOrpamMMBl CPEIHETO oOu1ero oOpa3oBaHUs (JINYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOYyYaloOlIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHA
IPEEMCTBEHHOCTh C OOyYe€HHMEM XHMUU Ha YPOBHE OCHOBHOIO OOILIEro
oOpazoBaHus. 3a TpefeilaMd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» ocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABIISIFOIIEH,
KOTOpas JOJDKHA ONPENEIAThCS B COOTBETCTBUM C HAIPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOentyanbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJEHHOIO YpOBHEW B CHUCTEME
nuddepeHIIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJIEHHOTO W3Yy4YeHMs HaNpaBlieH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUsS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEJHEro npodeccuoHaIbHOTOo
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIMpeHHe U  YIUIyOJIeHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPENeAEHHbIN MPoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIIEKTUBOMN MOCIEAYIONIEro NOJIyYSHHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonansHOro 00pasoBanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yjibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro oO0Iero ooOpa3oBaHHS
U3y4yeHue rmnpeameTa «XuMHUS» OPUEHTHPOBAHO TaKXE Ha pelleHue 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyaroummxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alUK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  MEATETBLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO H3y4EHHUS
SBIAIOTCA YIUIyOnéHHbIE Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipyu onpeneneHuu NoaXo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEp>KaHUA STUX KYpCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJaEHHOTO
YPOBHEW U3yueHUs MpeaMETa.

OcHoBy coaepxkaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIUXCA K 0a30BOMY YpPOBHIO HM3y4Y€HHs IpeaMmeTa. IDTa CHUCTEMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PaKTOIOTMYECKOrO
Marepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3ydeHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS O00bEMa 3HAHUM O XHUMHYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
u TepMoauHamMuku. HM3ydeHue mnepuoanueckoro 3akoHa u Ilepmomgmueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmdyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHOMN CIIOCOOHOCTH
COEJIMHEHUH yaenseTrca 0co00e BHUMaHKE BOPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIMil.

Oco0oe 3HaueHue HMEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yrayO0aEHHOTO YPOBHS M3YUYEHUS JIJIsl KJIACCOB OMpPEAeIEHHOTO Tpoduiis (TJ1aBHBIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [JONOJHEHHH K oOuel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE NIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUE OYIyT MUMETh AJIEMEHThI y4eOHOTO MaTepuana mo oomei xumuu. [lpu
U3y4YeHUU IMpelIMeTa B JaHHOM Cllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopus B (U3MKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOAVHAMHUKH, 3JIEKTPOIN3d, MPEACTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBUINKI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B 3TOM cimydae  mpedocTaBiseTcsl  BOBMOXKHOCTB Uil Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKJICHUHOBBIE
KHCJIOTBI U Apyrue. I[Ipu 3ToM 3HaHHA O COCTaBE M CBOMCTBAxX MpEICTaBUTENICH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIy’)KaT OCHOBOM Il W3y4YEHHS
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOI'O MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METO/I0B [TIO3HAHUS U OIBITA MPAKTUYECKOT0 MPUMEHEHHUS HAayUHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlnEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayudHble NOpenMeTb», «MaremaTuka u
uH(popmaTka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yuyeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 337aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yueHHUs NpeaMeTa Mpeirosaraer
peanu3anuio TaKux LeseH, Kak:

e (opmMupoBaHME TPENCTABICHUWA: O MAaTEpUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJICHUM MTPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojin B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPTHUH, B
00eCIeyeHnr paldoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpelIe;

e OCBOCHME CHUCTEMbl 3HAaHUHM, JIEKALIMX B OCHOBE XHMHUYECKOH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIAMEHTAIBHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IIPOTEKaHUS XUMUYECKUX DPEaKUUil, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIHX
HAYYHBIX TPUHIUIIAX XUMHUYIECKOT'O TTPON3BO/ICTRA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XHMHYCCKHUX 3HAHUH i1 OOBSICHCHHS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsl OOBSICHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOU3BOJICTBOM, HCIOJIB30BaHUEM U  MepepaboTKOM
BEIIICCTB;

yriayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  ITO3HAHWS,
HEOOXOJUMBIX JJII MPUOOPETCHHS YMEHUN OpPHEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYECKHX SBJICHUH, WMEIONUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN ISATEIIHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTb
IpUOOPETAIOT TaKUe LU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIbI,
YBOKEHHUS K TMpoOlLecCYy TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HMCCIIEIOBAHUNM B XWUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W T[IO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IECHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaJIbHBIX U TBOPYECKHUX
crocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHHUE Y HHX CO3HATEIBHOTO
OTHOILIEHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCUOHAIIBLHOM U OOIIECTBEHHOM JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

dbopMHpoBaHUEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPbI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN AEITESIbHOCTH.

OO01iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBanus, coctariser 204 gacos: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHHM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYECKUX COCIMHEHMSIX. THUIbl THOpUIM3AIMM AaTOMHBIX opOuTtanei
yriepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbINM). THUIBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykieoduie u
anexkTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUMHEHUU. MOneKyasipHble W  CTPYKTypHbIE  (HOPMYJIBL.
CtpykTypHble GOpMyJIbl  pa3IUYHBIX BHUJOB: PpPa3BEPHYTAas, COKpalIEHHas,
ckenerHass. M3omepus. Bunabl u30MepUU: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCIMHEHUN (MHAYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o KilacCU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o
bynkuuonaabHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHl MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, OOyIJIMBaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIeKYJI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIast popMyia, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepojaa, o-cBsi3b. dusmveckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPHU3aLNH,
JNEruApUPOBaHUs, IUKIN3ALUH, TMPOJIN3a, KPEKUHra, ropenus. [lpencrasnenue o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MajibiX (I[UKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocoObl MOIy4YeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ] alKeHOB, SpP*-
ruOpuan3alysl aTOMHBIX OpOWTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIUU IPUCOCAUHEHHUs, 3aMEIICHUSA B O-IIOJI0KEHHE
IpU JBOMHOM CBSI3M, MOJUMEpU3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JIBOWHYIO CBs3b. CIIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
KymyaupogaHnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- u | 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Aunkunbl. ['omosorudeckuii psiji ankuHOB, 001as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmyeckrne CBOWCTBA aJKUHOB.
XUMHUYECKHE  CBOWCTBA:  pEAKIMU  NPUCOCAUHEHUS,  JUMEPU3ALMUA U
TpUMEpHU3aLnH, OKUCIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHLIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYYEHUS
Y IPUMEHEHUE aJIKUHOB.

Apomatudeckue yriaeBoaopoasl (apeHsl). ['omonoruueckuid psj apeHoB,
oOmast popMmyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS] B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJHOM pPaJuKalle, PEAaKUWU NPUCOECIUHEHUS, OKHUCIECHUE T'OMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUJIBHBIX pPAJUKAIOB, KapOOKCHIbHOM,
THUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctupoia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslif yrojib 1 npoayKThl ero nepepadorku. Crnocoosl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTHUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DIIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTrPYIIy, HUTPOTPyNNly, LIUAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOoreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOTEHAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpTraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEHIECTB W MX NPEBpaICHUN:
n3yueHue (GU3MYECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yriaeBoJ0pOIOB Pa3IMYHBIX KJIacCOB (oOeciBeUYMBaHHE OPOMHON WM
MOJHON BOJBI, pacTBOpa ME€pMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX)eHUE
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3YUYEHUE €ro CBOWCTB, O3HaKoMmJjieHue ¢ Kojuiekuusamu «Hedpts» u «Yronby, ¢
oOpasllaMM TUIacTMacC, KayuyyKOB M PE3UHBI, MOJECIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB U FAJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaime opranuieckue coeJUHEHMS.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha mpuUuMepe
METaHOJIa W JdTaHojda). ['oMonorudeckuil psn, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrnocoObl MOMy4YeHHs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U uzoMmepus. OcoOeHHOCTH (HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKLUM 3aMENICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHUCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBieHre 0 MexaHW3Me peakUuid HYKICO(PUIBHOTO 3aMElICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CITHPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenzonbHOrO sAfpa. dusnueckue cBoicTBa ¢eHona. OCOOEHHOCTH XUMHUYECKHUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osrydeHus: U mpuMeHenue gperomna. @enonpopmanbaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiorudeckue psifbl albJerua0B U KETOHOB, 00Ias
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB H
KETOHOB. XUMHUYECKHME  CBOICTBAa  QIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKUU Ha AJIbJETH/IbI.
CriocoObl OJTy4YeHHsI U IPUMEHEHUE aJIbJCTU/IOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMUd KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBONCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JUHONEBAS,
JUHONeH08as KUCIOThl. CrIocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. I'oMonorudeckuil psia, oOwmwas Gopmyna, U30MEpUs U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKkue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKH
HEIpeeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MpI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, AH-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxOoxkAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHUE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIME U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmain,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
HeJUTroNIo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyueHUe >PUpoB Leoa03bl. [loHsTHEe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPAlllCHUMN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETH]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAayeCTBEHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TuapokcuaoMm meau(ll), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1Mo temMaM «ChupTel U
dbenomnwly, «KapooHoBbie KUCIOTHI. CII0KHBIE YPUPHD.

A30TCoaep:kale OPpraHunvecKue coeJuHeHUsl.

AMUHBI — OpraHUYecKue MPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYECKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmysia, U30MEpHsi, HOMECHKJIATypa U (hU3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psaga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] M TpuMeHeHue anudaruueckux amMuHOB. [lomydyeHue aHuimMHA U3
HUTPOOEH307a.

AmuHokucnotel. HomeHnknatypa u uzomepus. OTaenbHble IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCANN, OOpa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie moauMepbl. llepBuyHasi, BTOpUYHaAs M TpEeTUUHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCIEepUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArPEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaM
«AzoTcoaepxkanme OpraHuYecKue COEIUHCHUS n «Pacno3naBanue
OpTraHUYECKUX COCTMHEHUI.

BricokoMoJIeKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE TOHSATHUS XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUH, CPEIIHSIST MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHbie Martepuanbl. [lmactmacchl  (MOJUATUIICH, TOJIUIIPOINMIICH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETaKpUIAT, MOJUKapOOHATHI,
noJIMdTUICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, MIEPCTh, MIEIK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
O3HAKOMJICHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxaenue MoJIeKyJIsIpHOM (OPMYJIbl OPraHUYECKOTO COCIAMHEHUS II0
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJIAPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
MPOJYKTOB CropaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKMX CBOWCTB WMJIM CIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AO0JM BBIXOJA MPOAYKTAa PEAKLIHH OT TEOPETHUYECKHU
BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCyHIECTBISCTCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSTUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HDHEPreTUYECKUN ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIllECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHUS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHum3M, JKOCHCTeMa, Ouocdepa, MeTabOIN3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TETEPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKIECHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: mone3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: mUINEBBIE TNPOAYKTH, OCHOBBI PAIlMOHATBHOTO MHUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMrUIecKux 3JIeMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CB43b NMEpUOIUUECKOrO 3aKOHA U llepuomnueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM ¢ TepuoaaM. J3HA4YEHUE
nepuoanueckoro 3akona /.M. Menneneesa.

XuMHUYeCcKasi CBsI3b. BUIBI XMMHWYECKON CBSI3U: KOBAJIECHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IuHa CBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpartHeie cBsaA3u. Boxopoanas CBs3b.
MexMOoNeKyJIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHEM (HA MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HMOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XMMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucreMax. MctuHHble pacTBophl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi JoJIsl BEIECTBA B PaCTBOPE, MOJISIpHAsl KOHILEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHUATILHEIC
Ha3BaHUS OT/ICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMble U HEOOpaTUMbIE peakiMu. XuMHUueckoe paBHoBecue. KoHcranra
XUMHYECKOT0 paBHOBeCcHUs. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TeMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHUS.
OkucnuTenb W BOCCTAHOBUTENb. [Ipomecchl OKHUCIEHHSI YW BOCCTaHOBJIEHUS.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3lioKEHHWE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJEIH
KPUCTAJUIMUECKUX PEHIETOK, POBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckast xumusi.

[Tomoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢usnueckre M XUMUYECKHE CBOMCTBA: PEAKIMH C
METaJJIaMU M HEMETaUIlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBAa. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoOAeE, CIOCOOBI MOTydeHUSs, (HU3UUYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHenmme KUCIOPOACOACpIKAIINE
COCIMHEHUS TaJoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TIOTyYCHHSI
rajoreHoB. [[puymeHenune rajJoreHoB U UX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TONYyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpupoie, CIOCOObI TMOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepwi(1V), okcun
cepol(VI1). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHnue B mpupojie, CHocoObl MONy4YeHUus, (U3MYECKUEe U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHIbI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
U €r0 COeTMHEHHI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, cnocoObl MOMy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuii. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B OpUpoJe. AJUIOTPOIHBIE MOIUDUKALIIY.
duznyeckue W XHUMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB, O0OpPa30BaAHHBIX
yraeponoMm. Okcua yriaepoaa(ll), oxcun yrimepona(lV), yronbnas kucimora u e€
coJii. AKTUBUPOBAHHBIA Yroyb, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpPOCTHIX BEIIECTB, OOPAa30BAHHBIX YIIEPOJIOM, U €ro
COECIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonmoxenne MetamwioB B [lepponnyeckoil cucteMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEK aToOMOB MeTauioB. OOmue
dbusndeckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CmiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUM PpsAll  HampsbkeHui  metamwioB.  OOmue  crmocoObl
MOJTyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHUs,
anektpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmetamwioB |A-rpynmer [lepuonnueckoit cucTeMsI
XUMUYECKUX OdyeMeHToB. Hatpuii u kanuil: mnomyuyeHue, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COEIUHEHUM.

Oo6mas xapaktepuctuka metamioB |IA-rpynmer Tlepuogudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3NYecKue u
XUMHUYECKUE CBOWCTBA, NMPUMEHEHHWE MPOCThIX BEIIECTB M HX COEAUHEHUM.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AIOMHUHW: TTOTy4YeHue, GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0o4HbIX mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCUbl u
rugapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHCIIUTENIbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUpI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEJIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA U €T0 COCUHEHUM.

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJIE, M3Yy4YEHUE KOJUIEKUMU «MeTaluibl W CIUIaBbD», B3aUMOJICVCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJie3a C pacTBOpAMH KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METaJJIOB, B3aUMOJECHCTBUE THIPOKCUIOB AIIOMUHUA M ILIMHKA C
pacTBOpaMH KHCIIOT U WIEJNOYEH, pEIIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COSAUHEHUSNY,
«Mertasibl TIaBHBIX TOATPYIID», «MeTasuibl HOOOYHBIX MOATPYIID.

XUMUS U KU3Hb.

Ponb xumum B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O Hay4YHbIX METOAaX IMO3HAHUS M METOJO0JIOTUA HAy4YHOrO HCCIIEIOBAHMUS.
HayuHble npuHUIMNBI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [IpoMbllieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MPUMEpPE MPOU3BOJICTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYyYEHUS] METAUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Poub xumun B 006ecrieyeHH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT ® 340pOBbE uesoBeKa. JlekapcTtBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIMHBI.



XVMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBku. Ponb xumun B
o0ecreueHnH MHUIEeBO 0e30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCIHOJIb30BaHUSl MpenaparoB OBITOBOW XWMHUHU B TOBCEIHEBHOM
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEWUIIUE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHsl B CeIbCKOM X03sicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainel g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

PacuéTpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WIK O0BEMY OJHOIO M3 yYaCTBYIOUIMX B PEaKIUU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBa BEIIECTBAa) NPOAYKTOB pEaKIUHU, €CIU OJHO U3
BEILIECTB HMMEET MpuUMecH, Macchbl (00BbEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJHM M MOJISIPHOU
KOHLIEHTpallMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeAMETHBIX CBA3€H MNpU  H3yYeHUHM oOmed
HEOpraHW4eCcKoN XuMuM B 11 Kjacce ocymIeCTBISETCS Yepe3 MCIIONIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK M MOHATHHA, PUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO011Me ecTeCTBEHHO-HAYUYHbIE MOHATHUSA: SBJIEHUE, HAYYHBIN (DaKT, runoresa,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KiacCu(PUKalus, NePUOJIUIHOCTh, HAOIIIOICHUE,
U3MEPEHHE, SIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®dusrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, D3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PATUOAKTUBHOCTb, MOJIEKYJIA, SHEPTeTUYECKUN YPOBEHb,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJICAJIbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboIn3M, MaKpO-
¥ MHUKPORJIEMEHTBI, OEJIKHU, KUPBI, YTIIIEBO/AbI, HyKJICHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJUIyprus, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs IPOMBIIUICHHOCTD,
dbapmaneBTUYECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs BBIJEIEHBI CIEAYIOIIME COCTaBIIAIONIME: OCO3HAHUE
OOyYarONMMHUCST POCCHMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU T[IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD)»  OTPakKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEILHON M TMPAKTUYECKON JESTEIBHOCTH
oOy4Jaronuxcs B MPOIECCe pearu3aiu 00pa3oBaTeIbHON JESTEIHLHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOydJaronmxcsi B MpoIIeCCe peaau3aiuu 00pa3oBaTEIbHOU NIEATENbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBQXEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3AAHUU
y4EOHBIX MPOEKTOB, PEHICHWU YUYEOHBIX W TMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUAOB YICOHON NESATETLHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJia YYEHBIX U MTPAKTUKOB;



UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOIIEM
aHanm3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEAEHUE U TMOCTYIKU CBOMX TOBApPHUILIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUA MOCJIEICTBUI
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PHU3MYECKOMY HU
NICUXUYECKOMY 3/10POBBIO;

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIINX 3J0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NEeSATETbHOCTH, OOINECTBEHHO TIIOJIE3HOM, TBOPYECKOW W  JIPYyrUX BHUJAX
NesTEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HM3YUYEHHMIO MPOQPECCHIl pa3IudHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMHUH;

YBaXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun M peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOT0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHUS
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MMPUPOAONOI30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUU, NPUHOCIIIMX BpEH OKPYNKaOUIEH
NPUPOIAHON cpelie, YMEHHSI MPOTHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBPALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTHYECKOU HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSITH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'O MO3HAHMSL:

MUPOBO33pPEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKpY>KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M peUIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHHUCTUYECKON HANpaBJICHHOCTH W BaXXHOM poJid B
CO3JaHUM HOBOW 0a3bl MaTepuasbHON KYJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/Ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKJIOTO UYJieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, YMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAy4yHbIX (AKTOB M HMEIOIIUXCA JAHHBIX C 1EJbI0 TOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJBb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI MTPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHSITHS, OTPAKAIOUIUE
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHeuupuKy METOJIOB MO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHBbIC y4eOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBarone (dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroInXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrHYecKue AeMCTBHSA:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIOJIb30BaTh MPU OCBOCHUHU 3HAHWN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M yCTaHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JJII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KiIacCHU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIFOUCHUS,

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUHU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peakUuy — MpPU PEUICHUU YYEOHBIX IMO3HABATENbHBIX M IMPAKTHUYECKHX 3a]ad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB M XHUMHUYECKHX
pEeaKUnii;

dbopMyIMpoOBaTh LIEIH U 3314l UCCIEAOBaHUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYJIMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX AKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
npolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ylsibTaT, (pOopMyJIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTaTOB UCCIIEI0BAHN,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B IT03HAHMUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYyJIsIpHAsl JUTepaTypa XMMHUYECKOTO COJEp)KaHHUs, CIPaBOYHBIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTH;

(GbopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3ama4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUM U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MNpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKOM uH(pOpMaIMell: NPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HATI'JTIATHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eliCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TeMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHH, BBICKA3bIBaTh HieH, GOPMYINPOBATH CBOM MPEAIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS MPEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpe3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOM pabOThI MO HCCIIEJOBAHUIO CBOMCTB
M3Yy4aeMbIX BEUIECTB, peajlnu3alui yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
Xo7ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEJIbHYIO
NEATENIBHOCTh, ONpeAessas €€ ILeNM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX M HCCIIEJOBATEIbCKUX 3ajady, BbIOUMpaTh Haubosee
3¢ (eKTUBHBIN CcrOCO0 HX pemeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMoOaHan3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MTPOTPAMMBI II0 XMMHH Ha YIiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKIOYAIOT CIEIU(HUCCKUC
JUTSl y9eOHOTO peaMeTa « XUMUsSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN W MPEOOPa30BAHUIO 3HAHUH, BUBI JICSITCILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHWM B PA3IUYHBIX yUeOHBIX
CUTYaIMsIX, a TAKXKE B pPeabHBIX KU3HCHHBIX CUTYAITUsX, CBI3AaHHBIX C XuMue. B
mporpaMme IO XHWMHHM TIPEIMETHBIC PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHs»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYECHUU YCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIEeTUUECKOU U



MUIIEBON 0€30MMaCHOCTH, B Pa3BUTHUU MEIUITMHBI, CO3/IaHUHA HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrnieueHun PalOHAJILHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIECH KYJIbTYpPHI
YeJIoBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKHMX  3HAHUM, KOTOpAass  BKIIFOYACT:
OCHOBOIIOJIAraf0IIMe MOHATUS — XUMHUYECKHUI JIEMEHT, aTOM, PO U SJIEKTPOHHAA
obojoyka aroma, S-, P-, d-aTOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCJIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBINA 00BbEM, YIIIEPOAHBIN CKeNeT, (yHKIIMOHATbHAS
rpynmna, pajaukail, CTPYKTypHble (opMynbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpPAaHCTBEHHas (reoMeTpuyeckKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOJOPOJIHI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHnneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BemecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DHEPrUM TMPU XUMHUYECKUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIKAIIUE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTsl | u Il pona);
(aKTOJOTMYECKHE CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJoBeKa, OOMWX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOIA, TepepaboTKu HEPTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTAHABJIUBATHUX B3aUMOCBSI3b, MCIOJb30BATh COOTBETCTBYIOIIME IMOHATUS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XMMHUUYECKYIO CUMBOJIMKY JJISI COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBJISAITh YPAaBHEHHS] XMMUYECKHX PEAKIMIl U PaCKpbIBaTh UX CYLIHOCTB:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX pEeaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHHUS UX IMOJHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WIUTOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMW: YCTAaHABJIMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIPEIEIEHHOMY
KJacCy/Tpynne COoeAMHEHWM, JaBaTb MM Ha3BaHUA TI0 CHUCTEMAaTUYECKOMN
Homenkiatype (IUPAC) u nmpuBoauTh TpUBHAIBHBIC HA3BAaHUS I OTIEIHHBIX
MPEJACTABUTENICH OPraHUYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TJUILEPHUH,
ATWICHIJIMKOMb, (eHos, (QopMaibIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OINPENCIATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 0ObICHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH Pa3TUUHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMAaTHYECKUX YTJIEBOJOPOJIOB, CIUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTJEeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY HUMH  ypPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C MCIOJIb30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHWYECKUX COCTUHEHHUM OT
KPAaTHOCTH U THUIMA KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Coipbsi (HedThb, TPHUPOIHBIM Ta3, YyTrojib), CIOCOOBI €ro mepepadOTKH W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB IMepepaboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHUS TPUMEHSATHOCHOBHBIE OTIEPAIIUUA MBICIIUTEIHLHOM
NEeATEeTbHOCTH — aHAIW3 U CUHTE3, CpaBHEHHE, 000O0IIeHHe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MAaTEepUaIbHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONW XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHH: TMPOBOJUTh PACUETHl MO XUMUYECKUM
dbopMmysaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIUN C MUCIOJIb30BaHUEM (HU3UUECKUX
BENMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOopaHusl, TNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHATU3UPOBATh U OIECHUBATh
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOn
BEILIECTB, UCIIOIb30BATHIIOYUYCHHbBIC 3HAHUS JIJIs MPUHSTUS TPAMOTHBIX pPEIICHUN
npo0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIYyUYeHHE W M3y4YeHHE CBOMCTB OPTaHHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1€JIb UCCIAEIOBAaHUS, MPEJACTABIATH B pazIndyHoOd dopme
pPEe3yJIbTATHl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTH YMEHHIA:

COOJII0O/IaTh MPaBHJIa YKOJIOTHYECKH 11€J1eCO00pa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH
MIPUPOJTHOM CPENbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCUYECKOTO JCHCTBUS HA YKHUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIICCTBJIATH IIEJCHANPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEepHET U apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(pOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHOH 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUU MNPHUPOIBI, O MECT€ M 3HAYCHUH
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM DKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUANIOB, HOBBIX
HMCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOTO MPUPOJONOIL30BAHUS, B
GbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEed KyJbTyphl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOJHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TIOHATHS — XUMHUYCCKHHM OJJIEMCHT, aToM, SJIpO aroMa,

U30TOMBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alMs aTOMHBIX OpOUTalei, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WMOHHAs, MeETaUInYecKasi, BOJOPOJHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAINHY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEaKIMH, CKOPOCTh XMMUYECKON PEaKIINH, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NHUCCOLMALNU, NEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHUS] SHEPTUHA TPU XUMUYECKUX PEAKIMIX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAallME€ B OCHOBE ITOHUMAaHUsA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAJMOJIEKYJIIPHOM  YpPOBHSX; TPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX  3aKOHOMEPHOCTSIX  HX
POTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToNIOrMYeCKUe CBEJCHHUS O CBOMCTBaX, COCTaBe, MOJIYYEHHMM U O€30IacHOM
WCIIOJIb30BAaHUU BAKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHH,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, HCHOJb30BATh COOTBETCTBYIOUIME MOHATUS MPH
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GoOpMysT BEHIECTB M  YpPaBHEHUM  XWMHUYECKUX  PpEaKLUH,
cucremarndeckyro HomeHkiIarypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW  PpEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yMEHHUI:  KJIAacCU(PUIMPOBATh:  HEOPraHUYECKHUE
BEILIECTBA I10 UX COCTaBY, XUMUYECKHE PEAKIIUH MO PA3JIMYHBIM IMPU3HAKAM (UUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuu, U3MEHEHHUIO
CTENEHEl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTropa H
JIPYTHUE); CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPHH I KilacCUu(pUKauuu
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHMS PACKPBIBATH CMBICI TIEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKUX OHJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNnu», «OCHOBHOE U BO30YXIEHHOE JSHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHATH3aKOHOMEPHOCTH M3MEHEHHUS CBONUCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKIYy HEOPraHWYECKUMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATUX PEAKIUH; peaKkIuil MOHHOTO OOMeHa MyTEM COCTaBIIEHWS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWM;  pEakUUd  TUAPOJIN3A;  PEaKUIHU
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITMHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTH XHMHYECKOW PpEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKAIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHUaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; 1EJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW MPUPOALI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHHS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTU YeJIOBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUSI TMPOBOAUTH PACUEThl: C HCIOJIb30BAaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLEHTpALUs,;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOTO 3 deKTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKa3aTesisli pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUAE PacTBOpa C
OnpeeIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOAYKTa PEaKIuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOINBI) HWHIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Metawiby u  «Hemeramis»y) ¢
COOJTI0/IeHEM TpaBuUil 6e30macHOro OOpaIieHus ¢ BEEeCTBAMU U JTaOOPATOPHBIM
o0opynoBanueM, (HOpMyIupoBaTh I€ldb HMCCIECNOBAaHUS, TPEICTABISATH B
paznu4HOi (QopMe pe3ynbTaThl IKCIEPUMEHTA, aHATU3UPOBATh W OIEHUBATHUX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nmocyo u jabopatopHbIM O00OpyJOBaHWEM, OOpaIIeHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOU
JEATEIIBHOCTH B LIEJIIX COXPAHEHMSI CBOETO 3/I0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JIC€HANPABICHHbBIN IOUCK
XUMUYECKON MHGOPMAIINH B Pa3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAJTM3UPOBATHXUMHUYECKYIO MH(OpMalnio, nepepadaThiBaThe€ U UCMOJIb30BATHB
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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a¢upsl. XKupbr

3.3 VriaeBonsl 9

Hroro no pazneny 41

Pa3znen 4.A30Tconepkaniue OpranHnyecKkue coeIuHeHus

4.1 AMUHBL. AMUHOKHUCIIOTHL. benku 12

Htoro no pazneny 12

Paspnen S.BbicokoMoJIeKy I pHbIE COCIUHEHUS

5.1 BricokoMoneKkynsipHble COSAMHEHMUS 6

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3jaesioB U TeM uuppoBbIe
Ne i/mt P Konrpoabnsie | IlpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnen 1.TeopeTnueckue 0CHOBbI XUMHU
CrpoeHnne atoMma. [lepuonnueckuit 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB 1. I. Meneneena
12 Crpoenue BemecTBa. MHOrooOpasue 1 1
BELICCTB
1.3 XUMHUYECKUE PEAKIIHU 19 1 3
Hroro no paszneny 39
Pa3nes 2.Heopranuyeckasi Xumust
2.1 Hemerams 31
2.2 Merannbl 23 1
Wroro no pazneny 54
Pa3nes 3.XumMus u xKu3Hb
31 Meto/ibl TO3HAHUS B XUMUU. XUMUS U 9
' KH3Hb
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 4 8










IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

Hpe,I[MCT K1 3HAYCHUC OpFaHH‘ICCKOﬁ
XUMHUHU, ITPCACTABICHUEC O MHOFOO6p&3HH
OPraHu4YCCKux COCI[I/IHCHI/Iﬁ

DNEKTPOHHOE CTPOCHUE aToMa YIiiepoia
(ocHOBHOE U BO30YXAEHHOE COCTOSIHUSA).
BaneHTHbIC BO3MOXHOCTH aTOMa yriepoia

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThI

XI/IMI/I‘-IGCKaH CBA3b B OpFaHHqGCKHX
coeTMHEHUSIX. MexaHn3Mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa
CBsI3el

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuit A. M. bytneposa

Buabl nzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (exTs B MOJIEKYJIaX OPraHnYeCcKUX
COeTUHEHNN

[IpencraBnenue o knaccuukanuu u
cucremarnueckas Homenkinarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHndeckoi
XHUMUHU

Cucremarusanys 1 0000IeHNE 3HAHUHN 110




TEMEC

AJKaHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyIia, HOMEHKJIATypa U U30MepHs,
3JIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

12

13

14

15

16

Haxoxnenue ajikaHOB B IpUpOJIE.
Crioco0bI mosTydeHus 1 IpUMEHEHNE
AJIKaHOB

[{uknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa ¥ U30MEpHsi, OCOOCHHOCTH
CTPOCHUS 1 XUMUYECKHUX CBOMCTB, CITIOCOOBI
MOJTyYCHUS U IIPUMEHEHHE

Pemenne pacuéTHbIX 3a7a4 Ha
oTpezieNieHue MOJIEKYIIpHOM (popMyIIbI
OpPTaHUYECKOTO BEIIECTBA M0 MACCOBBIM
IIOJIIM aTOMOB DJIEMEHTOB, BXOISIINX B €r0
coctaB. CucteMaTH3anus U 0000IIeHne
3HAHUH 110 TEME

AJTKEHBI: TOMOJIOTHYECKHH psif, 001as
dbopMyIa, HOMEHKIIATypa, dJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY.
CtpyKkTypHas U IIUC-TPaHC-U30MEPHUS
aJIKEHOB

dusnuecKue 1 XUMUIECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

CrniocoObl nosty4eHus U IpUMeHEeHne




AJIKECHOB

[IpakTuueckas padora Ne 1 o reme

17 "[TonyueHue >TUICHA U U3yYCHHUE €TO
CBOMCTB"
Pemenne pacy€THbIX 3a1a4 HA

18 OTIpeieIeHNue MOJICKYJIIPHON (hOPMYITBI
OpPraHMYECKOI0 BEIIECTBA
ATKaIueHBI: COMPSHKEHHBIEC,

19 U30JIMPOBaHHbIE, KyMYJIHPOBaHHBIC.
Oco0eHHOCTH ANIEKTPOHHOT'O CTPOEHUS

20 XUMHUYECKUE CBOWCTBA COMPSKEHHBIX
JTUEHOB

91 CriocoObI moTyueHus 1 IpUMEHEHNE
aJIKaJMEeHOB
AJKUHBI: TOMOJIOTUYECKHIA PsiJl, 001Ias

99 ¢dbopMyIia, HOMEHKJIATypa, dJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI,
¢buznyeckue cBoicTBa

23 XHUMHYECKUE CBONCTBA aJIKUHOB

24 KauecTBeHHBIE peakIiy Ha TPOHHYIO CBSI3b

o5 CriocoOb!I moTyueHus 1 IpUMEHEHNE
AIKUHOB

26 Pemenue 3amay: pacy€Tel Mo ypaBHEHUIO
XUMHUYECKON PEeaKIiu

97 Cucremarusanys 1 0000IeHNe 3HAHUHN 110
TeMe

08 ApEHBI: TOMOJIOTHYECKUH PsiJT, 00mIIast

dbopMyIia, HOMEHKJIATypa. DJIEKTPOHHOE U




MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OCH30J1a ¥ TOTyOJIa, NX (PU3HUECKUE
CBOMCTBA

XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH

29
3aMelleHUs
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

30 MPUCOSANMHCHHUS, OKUCIICHHE TOMOJIOTOB
Oenzona

31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB
CTHpOJIa
Pemenue pacy€rHbix 3a1a4 Ha

32 orpezieNieHue MOJIEKYJIApHOM (popmyIbl
OpPraHUYeCcKOTO BEUIeCcTBa

33 CriocoObl nostyueHus 1 NpUMEHEHNe
apeHoB

34 ['eneTnueckas CBsI3b MEXKAY pa3IHIHBIMU
KJIaccaM# yTIIEBOJIOPOIOB
Pacuérel o ypaBHEHUSM XUMUYECKUX

35 peakuuii. CucremaTusanus u 06001eHe
3HAHUU 10 TEME

36 [Ipupoanstii ra3. IlonytHslie HeTAHBIE
rassl

37 KameHHBIi yroip ¥ IpOIyKThI €r0
nepepadboTKu
Hedtb 1 criocobs! €€ mepepaboTKH.

38 [TpuMeHeHne POTYKTOB NIEpepadOTKH
He(dTH

39 ['eneTnueckas cBsi3b MEXKAY Pa3IHUYHBIMU




40

KJ1acCaMH yIJI€BOJOPOJ0B

["aoreHonpon3BoAHbBIE YIIIEBOAOPOIOB:
AIIEKTPOHHOE CTPOEHHE; peaKuu
3aMelIeHHs rajoreHa

41

JleiicTBue 11e0uei Ha
rajoreHnpoun3BoiHbIe. B3anmonaeictere
JIATaJIOTEHAJIKAHOB C MarHUEM M LIUHKOM

42

43

Cucremaru3zanus 1 0000I1eHe 3HAHUH 110
pazneny "Yriesonoposl”

KoHTpoinbHas pabota 1o Teme
"YraeBogopo b

44

[IpenenbHble 0IHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHUH psif, o0mmias popmya,
CTPOEHUE MOJIEKYJI, U30MEpPHUS,
HOMEHKJIaTypa, Kilaccudukanus,
¢du3nueckre CBOUCTBA

45

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

47

48

CriocoObl nosTyueHus 1 IpUMEHEHNe
OJTHOATOMHBIX CITUPTOB

[IpocTeie 3¢pupbl: HOMEHKIIATYpa U
U30MepHsi, 0COOCHHOCTH (PU3UYECKUX U
XUMHYECKHX CBOMCTB

MHoroaroMHBIe CIIMPTHBIL: 3TUJIICHTJIIMKOJIb 1

TIIALEPUH, UX PU3UIECKHIE U XUMHUECKUE
CBOMCTBA

49

CrniocoOblI nosty4eHus U IpUMeHEHue
MHOTOAQTOMHBIX CITHPTOB




@DeHO: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE

>0 cBoiicTBa. TOKCUYHOCTH peHOTa

51 Xumudeckue cBoicTBa (heHoma

59 CriocoO0bI MOTy4eHUS U IPUMEHEHUE
denomna
[TpakTruueckas padora Ne 2. Pemenue

53 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Cruptsl U peHoNbI"

54 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
TeMe
AnBAETUIBI U KETOHBI: 3JIEKTPOHHOE

55 CTpoeHHE KapOOHWILHOM IPyIIIbL;
TOMOJIOTHUYECKHE PSIJIbI, 001as opmyia,
M30MEpHsI U HOMEHKJIATypa

56 Anbaeruipl ¥ KeTOHBI: GU3HUECKUE
CBOICTBA; peaKIy IPUCOCTUHCHUS

57 Peakiuu okuciaeHHus 1 Ka4eCTBEHHbBIE
PEaKIuu allbJerUI0B U KETOHOB

58 CriocoObl ToTy4YeHus albJACTUIOB U
KETOHOB
O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE

59 KHCJIOTHI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYT

50 N3omMepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCTIOT, UX (pU3HUECKUe CBOMCTBA

61 XHUMHUYECKHE CBOMCTBA MTPEAEIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

62 OcoOeHHOCTH CBOMCTB MYpPaBbHHOM




63

64

KHUCI0Thl. MHOTrOOOpa3ue kKapOOHOBBIX
KHUCJIOT

OCc00CHHOCTH CBOWMCTB: HEMPEICTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
KucIOT. [IpencraBuTeny BHICIIMX
KapOOHOBBIX KUCIIOT

ITonstue o IMPOU3BOJHBIX Kap6OHOBbIX
KHCIIOT

65

66

67

CriocoObl MOJTyYeHUsI U IPUMECHEHHE
KapOOHOBBIX KUCIIOT

CrnoxxHbie 3(hUpbl: TOMOJIOTHYECKHHA P,
obmias Gpopmyiia, ©30Mepusi 1
HOMEHKJIaTypa

dusnyeckne 1 XMMHYECKHE CBOMCTBA

3¢upoB

68

Pemenue pacu€THbIx 3a/1a4: 10 ypaBHEHUIO
XUMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJISIPHOM OPMYITBI OPTaHHYECKOTO
BellleCcTBa

69

[IpakTuueckas pabora Ne 3. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Kap6onoBbie kucnoTbl. CioxHbIe dPUpbI"

70

71

Kupsl: ctpoenue, pusndeckue u
XUMUYECKHE CBOUCTBA (THAPOITU3)
OcoOeHHOCTH CBOWCTB JKUPOB,

COACPpKAUX OCTATKH HECTIPCACIIbHBIX
JKUPHBIX KHUCJIOT. )KI/IpLI B IIpHUpoOAacC




72

73

74

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MoloIlee Aeiicteue. Ilonsatue o
CHHTETUYECKUX MOIOLIMX CPEICTBAX
(CMO)

['enernueckas CBsI3b yIiI€BOIOPOJAOB U
KHUCJIOPOJCOAEPKAIIMX OPraHUYECKUX
BEIIECTB

Pacuétbl o ypaBHEHUSAM XUMHUYECKUX
peakiui

75

76

77

CucremaTtu3zaius U 0000IICHHE 3HAHUN 110
TeMe

OO61mas xapakTepucTUKa yIriieBOI0B U
KJIaCCHU(UKAIUS yTIeBOI0B (MOHO-, T- H
HOJIMCaXapHUabl)

Momnocaxapubl: (pu3nuecKrue CBOMCTBA U
HAXO0XJICHHE B IPUPOJIE

78

[Ipumenenue rioKko3sbl, €€ 3HaUeHUE B
KU3HEJEATEIIbHOCTH OpraHu3Ma

79

80

81

Jucaxapunpl: caxapo3a, MaJIbT03a U
nakro3a. HaxoxeHnue B npupone u
IPUMEHEHHE JUCcaxapuIoB
[Tonucaxapuasl: CTpOEHUE MAKPOMOJIEKYJL,
¢u3nueckre 1 XUMUYECKHE CBOMCTBA,
NIpUMEHEHNE

[Tousitue 00 HCKYCCTBCHHBIX BOJIOKHAX

82

Pemenue pacueTHbIxX 3a/1a4 Ha
onpeAeseHue JOJIM BbIX01a MPOAYKTa
PEAKIHUH OT TEOPETUUECKU BO3MOKHOTO




83

84

Cucremarusanys U 0000IeHrE 3HAHUHN 110
pazzaeny

KoHTponbHas pabota 1o teme
"Kucnopocoaepxaniue opraHu4eckue
coenuHeHus"

85

AMUHBL: KTacCUpUKAIH, CTPOCHUE
MOJIEKY1, 001as popmyia, H3oMepus,
HOMEHKJIaTypa U (pu3nyecKre CBOMCTBA

86

87

88

XUMHYeCKUE CBOWCTBA aNU(PaTUIECKUX
aMUHOB

AHunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XHMHYECKHX CBOMCTB aHMJIMHA

CriocoObI osTydeHus 1 IpUMEHEHHE
annpaTUIEeCKuX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa U
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTtaenpHbIE MTPEICTaBUTENH O
AMUHOKHCIIOT

90

91

92

XUMHUYECKUE CBOMCTBA aMHUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIU3 TIENTHIO0B

benku kak npupoAHbIE TOIUMEPHI;
CTPYKTYpbI O€IKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

04

A30Tcoz[ep>1<amne TCTCPOUUKIINICCKUC
COCOAMHCHUS. HYK.]'IGI/IHOBBIe KHCJIOTHI:
COCTaB, CTPOCHHUEC U OuoJiornueckas POJb

[IpakTuueckas padora Ne 4. Pemenue




95

96

9KCHEPUMEHTAJIbHbIX 3334 110 TEME
"A3oTcoiepKalie OpraHu4ecKue
coeuHeHus"

[TpakTuueckas padora Ne 5. Pemenue
9KCIIEPUMEHTANILHBIX 3a/a4 10 TeMe
"Pacnio3zHaBaHKe OpraHUYECKUX
coequueHu"

KoHTpoinbHas pabota 1o Teme
"A30TcoAepKallre OpraHuuecKue
coenuHeHus"

97

OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN U
METOJBbI UX CUHTE3a —II0JUMEPU3aLIUs U
MIOJIMKOHACHCALUA

98

99

100

[TnacTmaccel. YTunuzamus u nepepadoTka
IIacTUKa

OnacToMepsl: HaTypalbHbIHN
CHUHTETHUYECKHE KayuyKu. Pe3nHa

Bomnokna: HAaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CII€IuaJIbHOI'O
Ha3HA4YCHUA

101

[TpakTrueckast pabota Ne 6. Pemenue
AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"Pacrio3zHaBaHue mjiacTMacc U BOJIOKOH"

102

O00011eHNEe U CUCTEMATU3ALIS
W3yYEeHHOTO MaTepuasa 1o TeMe
"BbICOKOMOJIEKYJISIpHBIE COSMHEHMS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI
3JIeEMEHT. M30TOIBI

KoauuecTBO 9acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThI

CrtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB,
KBAaHTOBBIC HHCJIA

Knaccugukaius XaMHUUECKUX JIEMEHTOB (S-,
p-, d-, f-aemeHTHI)

Pacnpenenenue 371eKTPOHOB MO ATOMHBIM
opOuTaIsaM

ONeKTpOHHbIE KOH(UTYpAIIMN aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM
COCTOSTHUU

DNeKTPOHHBIE KOH(UTYpAITUTU HOHOB.
DIEeKTPOOTPULIATETLHOCTh

Ilepunonnueckuii 3akoH u Ilepuonnueckas
CUCTEeMa XMMUYECKUX di1eMeHTOB []. 1.
Meneneesa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHHUSI ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH
MPOCTHIX U CIOKHBIX BEIIECTB MO IPYIIaM U
nepuoiam

Cucremarusanys 1 0000IeHNe 3HAHUHN 110
TeMe




10

11

12

Bunnl xumnueckoi cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKyJIpHbIE
B3aNMMOICUCTBHSA

BaneHTHOCTE U BaJIeHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPhI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

13

BemecTBa MOJIEKYJIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpOeHUs. THmbl
KPUCTAJUIMYECKUX PEIETOK U CBOMCTBA
BEIIIECTB

14

15

16

[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBienue o KOJJIOUIHBIX pacTBOPax

VcTUHHBIE paCTBOPBI: HACBILEHHBIEC U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnornaparst

CriocoOb! BeIpaXKeHHsI KOHIIEHTPALUU
pacTBOpOB

17

Pemenue 3a1au ¢ ucnosib30BaHUEM MOHSITHH
"MaccoBas J10J1s1 paCTBOPEHHOTO BelecTna',
"MosipHas KOHUEHTpanus"

18

19

Knaccudukanmst 1 HOMEHKIIaTypa
HEOPraHWYECKUX BEIIECTB

CI/ICTCMaTI/ISaI_II/ISI n 0606H_[CHI/IC 3HAHUM 110
TEMC

20

KonTponbhas pabota no remam "CtpoeHue




21

22

23

aroMma. [lepuonuueckuii 3aKOH 1
[Teproauyeckas cucreMa XUMHYECKUX
anemenToB Jl. 1. Menneneesa", "Ctpoenue
BelecTsa. MHoroo6pasue BemiecTs"

Knaccudukanmst XaMUYecKuX peakiuii B
HEOPraHMYECKON U OpraHN4ecKoi XUMHUU.
3aKOH COXpaHEHMsI MACChl BELLIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS JHEPTUU TIPU
XUMUYECKHUX PEAKIIUIX

TemoBbie 3 (HEKTHl XUMUYECKUX PEaKLIUU.
TepMoxuMuyecKkue ypaBHEHUS
Brruucnenus mo ypaBHEHUSIM XUMHUECKHUX
peaKuil ¥ TEePMOXUMHUYECKUM YPABHEHUSIM

24

25

26

CKOpoCTh XUMUYECKOMN peakiuu, e
3aBUCHUMOCTD OT Pa3JINYHBIX (HaKTOPOB.
Karanus n karanuzatopsl

I'omoreHnsIe U IFETCPOrcHHBIC PCAKIINHN

[IpakTuueckas pabora Ne 1 o teme
"BausiHue pa3nuuHbIX GaKTOPOB Ha
CKOPOCTh XUMHUYECKOU peakuun"

27

28

29

OO0paTuMble U HEOOPATUMBIE pEaKLUU.
XUMHUYECKOE PABHOBECHE

[IpaxkTuueckas padora Ne 2 o reme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
MTOJIOKEHNE XMMUYECKOT0 paBHOBECHS"

SJICKTpOJ'II/ITI/I‘-ICCKaH JUucconuanus.
CubHEIC U ca0blie OJICKTPOJIUTHI. Cremnenb
JUCCoanu




HNonnoe npounsseaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoansrit mokazatens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, mpotekaronme B
pacTBOpax AJIEKTPOIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XUMHUECKHE PEAKIIUU B PACTBOPAX
3JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxxHe#mme oKUCIUTeNH 1
BOCCTAaHOBUTEIHN

34 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIEKTPOIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemenue 3a1a4 pa3nuvHBIX TUTIOB

38 Cucremarusanus 1 0000IeHNE 3HAHUHN 110
teMe "XuMuyeckue peakuuu”

39 KonrtponbHas padorta no teme "Xumuueckue
peakuun"
[Tonoxenue Hemeramios B [lepuoanueckoit

40 cucTeMe XMMu4eckux 3nementos /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckue CBONCTBA HEMETAIIJIOB

41 AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCTIOpoJia, cephl, hocdopa u yrieposaa)

42 Bomopon: nonydenue, pusnueckue u




43

XUMHYECKHE CBOMCTBA. [ napu bl

lamoreHsl: HAXOXKICHUE B IPUPOJIC,
CIOCOOBI MOJTyYeHHUsI, PU3UUECKHE U
XHUMHYECKHE CBOMCTBA

44

l'anorenoBonopoasl. Baxuerimue
KHCJIOPOJICO/IEPKALIUE COEAMHEHUS
raJIoreHOB

45

46

47

48

JlaGopaTopHbIe U TPOMBITIIEHHBIE CITOCOOBI
noytydeHus rasioreHoB. [Ipumenenue
rajoreHOB U UX COCIMHEHU

[TpakTuueckast pabota Ne 4. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
"T"anmorensr"

Kucnopon: naboparopHsie u
IPOMBIIIJICHHbIE CIOCOOBI MOTYyUYSHHUS,
du3nyeckre U XuMuyeckre cBoicTBa. O30H.
[TpuMeHeHHe KucIopoia U 030Ha

Oxcuabpl ¥ NEPOKCU/IBI

49

50

Pemenune 3amau Pa3JINYHBIX TUIIOB

Cepa: HaxXOKJ€HUE B PUPOJIE, CIIOCOOBI
MoNy4eHus, PU3NYECKUE U XUMUIECKHE
CBOMCTBA

51

52

53

CepoBoaopon, Cyabhusl
Kucnopoacoaepkatue coeIMHEHHS CEPBI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI
[TpakTiueckast paborta Ne 5. Pemenue
AKCIIEpUMEHTANIbHBIX 3aa4 1o Teme "Cepa u
e€ cocquHeHUs"




A3oT: HaXOXICHUEC B IIPUPOAC, CII0COOBI

54 NOJy4YeHUs, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepxaiue coegMHeHHsI a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [IpumeneHne a30Ta U €ro COSAMHEHUH.
A30THBIE YA0OpEHHS
docdop: HAXOKIAECHUE B IPUPOJIE, CIOCOOBI

S7 NOJy4YeHUs, PU3NICCKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcunsl pocdopa, pochopconepxaiiue
kucnotbl. Conu pochopHO KUCTOTHI

59 [Tpumenenne dpocdopa u ero coeqMHEHUH.
Dochopubie y1oOpeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T H
docdop u ux coenuHeHus"
VYraepon: HaXxoXIeHHE B IPUPOJIE,

61 IOTPONHbIE MOAUDUKALMY; PU3HUECKUE U
XUMHYECKHE CBOWCTBA, IPIMEHEHHE

62 Oxcupn yriepona(ll), oxkecun yriaepona(1V),
yroJjibHasi KUCIIOTa U €€ CoNn

63 Pemenne 3a1a4 pa3nuyHBIX THIIOB
Kpemuuii: HaxoeHre B IPUPOJIE, CIIOCOObI

64 NOJy4YeHUs, GPU3NUECKUE U XUMHUYECKHUE
CBOMCTBA

65 Oxkcun kpemuusi(1V), kpeMHUEBasE KHCIOTA,

CHJIMKAThI




[IprMeHeHrne KpEMHHUS ¥ €T0 COSTMHEHUH.

06 Creki10, ero nojxyyeHue, BUbl CTEKIIa

67 Pemenue 3a1ay pa3nuM4HbIX TUIIOB

68 CucreMmaru3anus 1 0000IIeHNe 3HAHUH 110
teme "Hemeramnr"

69 KoHntponbhas padora mo teme "HemeTamnsr"

70 AHanm3 pe3yJabTaToB KOHTPOJIBLHOW PadOTHI,
KOPPEKIIHsI OMUO0K
[Tonoxenune metamios B [lepuoguueckoit

7 CHCTEME XMMUYECKUX JJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JI04EK aTOMOB METAJIJIOB

79 OO6mue Gpu3nuecKre CBOMCTBA METAIIOB.
[IpruMeHeHne METaIJIOB B OBITY U TEXHUKE

73 Cmnassl MetaioB. Kopposust metannon

74 Pemenne 3a1a4d pa3au4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psil HAMPsHKEHUN

75 MeTaisoB. O0IKe crocoObl TOMyUeHUs
METaJIJIOB
OO6mas xapakrepuctruka metayion |A-
rpynsl [lepuonnueckoi cucteMbl

76 XMMHUYECKHX dJIEMEHTOB. HaTpuii u kanuii:
nosydeHue, PU3NIecKue 1 XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COeIUHEHUU
O6mas xapakrepuctruka metayuioB |A-

77 rpynnsl [leproandeckoit cucTeMbl

XUMHUYECKUX DJIIEMEHTOB. Maruum u




78

KaJbIUil: Mody4YeHue, pusndeckue u
XUMHUYECKHUE CBOWMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB M UX COCAMHEHUIN

KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHeHUs

79

80

81

AnoMUHUER: TIoNy4YeHue, pu3ndeckue u
XUMHUYECKHUE CBOWCTBA, IPUMEHEHUE
AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCH/IA aTFOMHUHHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUS, UX

IIPUMEHEHHE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

82

[IpakTuueckas padora Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"Mertasuibl IJIaBHBIX OArpyIn”

83

OO0m1as XxapakTepucTUKa METAIIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMbI XUMUYECKUX
3JIEMEHTOB

84

85

86

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
u €ro COCHHHGHHﬁ, HUX IPUMCHCHUC

Baxueiime coelMHEHNs] MapraHia.
[lepmanranar kanus, €ro OKUCIUTEIbHbIE
CBOMCTBaA

dusnyeckre 1 XUMHYECKHE CBOMCTBA

JKenesa u ero coenuHeHun. Ilomydenue u
IIPUMEHEHHUE CIIJIaBOB XKelle3a

87

dusnyeckue U XUMUYECKUE CBOMCTBA MEIU
1 €€ COeIMHEHUH, UX TPUMEHECHHUE




duznyeckre U XUMHUYECKIE CBOMCTBA OWMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[TpakTuueckas padora Ne 8. Pemenne

89 9KCIIEPUMEHTANIBHBIX 3a/a4 10 TeMe
"MeTtasuipl TOOOYHBIX TTOATPYIIT"

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

01 O06001IeHre U CUCTEMATH3AIMS H3YYEHHOTO
Martepuaina o teme "Mertanib"

92 KoHTposbHas padota mo teme "Mertamibr"

93 AHanm3 pe3yJbTaToB KOHTPOJIEHON PaObOTHI,
KOppEeKLHsI OIIHO0K
Ponb xumun B o6ecrieueHuu yCTOMYUBOTO

94 pa3ButTus yenosedecTa. [lonarue o
HAYYHBIX METO/IaX UCCIICIOBAHUS BEIIECTB
Hay4Hble pUHLIMIIBI OpraHU3aIH

95 XMUMHUYECKOTO IIPOU3BO/ICTBA.
[TpomsblIIIeHHbBIE CITOCOOBI MOTyYeHHS
Ba)XHEHIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKpYKaroIei
CpeZbl M €ro MOCIEICTBUS

97 XHUMHS U 300pOBbE YEIOBEKA.
JlexapcTBeHHBIE CpeCcTBA

08 Xumus nuuy. Pons Xxumun B o0ecriedeHnn
MUILEBOM 6e30MacHOCTH

99 Kocmernueckne u map@romMepHbIe CpeicTBa.
briToBas xumus

100 Xumus B CTpOUTENbCTBE. BaskHeimme




CTPOUTCIIbHBIC U KOHCTPYKIMOHHBIC

MaTepUabl
101 XUMHS B CEJIbCKOM XO3SMCTBE. 1
Oprannydeckue 1 MUHEPAIbHBIC yI00PECHHS
102 CucremaTu3anus ¥ 0000IICHUE 3HAHUH 110 1
TeMe
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 xnacce/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; mox penakiueii Jlyauna B.B., OGmiecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe odmiecTBo «M31aTenbcTBO
«ITpocsenienue»

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlynun B.B.;
noA penakuuei Jlynuna B.B., O01iecTBo ¢ OrpaHUu€HHOM OTBETCTBEHHOCTHIO

«JIPODA»; AkumonepHoe obmiectBo «M3naTensctBo «IIpocBeiienuey

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA
Metonunueckoe mocodue k yueonrnkam B. B. Epemuna,
H. E. Ky3bmenko, B. U. Tepenuna u np. «Xumusi. YriayOaeHHbIH

ypoBeHb». 10—11 k. / B. B. Epemun, A. A. [Ipo3nos, 1. B. Bapranosa. — M. :

Hpoda, 2013

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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