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MOSACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepanvy, peamu3yIOIMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammuxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJlanTaluy UX K ObICTPO MEHSIOLIMMCS YCJIOBUSIM JKU3HU B COLIMYME, a TAKXKE NI
OpOAODKEHNs OOydYeHHUsi B OpraHu3alusax Mpo(eccroHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBISIETCS OJHOU U3 MPHUOPUTETHBIX AUCIIUTIIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e uH(pOPMALIMOHHO-METOUYECKAs, peaau3anusi KOTOpoill olecreynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UeNsIX, COJAEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMU IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M IOCIIENOBATEIbHOCTH
U3y4YeHHs Y4eOHOTro MaTrepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax HMTOTOBOH arrectanud B (GoOpMe E€IUHOr0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGnE€HHOTO U3yUEHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 005S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpeneneHue W CTPYKTypPUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
Marepuana ¢ y4€ToM JIOTUKH TMOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3yUeHHUs MpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOYyYalOLIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM TO3UIMSAM B IpOrpamMMe MO XUMHUHU MPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeidaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpA €ro BapHATHBHOM COCTABJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO OOYyYCHHUS Ha ypPOBHE CpeIHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX U OPraHU3aALMUAX CPEIHEro MpodecCHOHATbHOTO
oOpa3zoBanus. B 9Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YKCJIE C IEPCIEKTUBOM MOCIETYIOUIEr0 MOJIYYSHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay c atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBFHOM IPOTPaMMBI  CpeaHEro oOmero oOpa3oBaHUs
U3yyeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOMmMEHHBIX  CIOCOOOB  JEATEIHLHOCTH, HWMCIOIMINX  MEXIUCIUTINHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUs
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpPKaHUS 3TUX KYypCOB B MPOrpaMMme IO XUMHUU 32 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUueHUs MpeaMETA.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOn€éHHOM YpOBHE H3y4YEHHs MpeaMera obOecrnedeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUM, paCCMATPUBAEMBIX C TOUKH 3PEHHS] XUMHUECKOW KUHETHUKU
U TepMoaMHamMuKu. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMbl XHMHYECKUX DJJEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX KBaHTOBO-
MEXaHUYECKUX MPEACTABICHUSAX O CTPOECHHMHM aToMa. XHUMHUYECKas CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTeTUUYECKUX M3MEHEHUH Nnpu €€ o0pa3oBaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckod XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTrca 0co00e BHUMaHKWE BONPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yrayOaEHHOTO YPOBHS M3YUYEHHS JIJIsl KJIACCOB OMPEAEIEHHOTO Tpoduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YeHUU IMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHbI COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumus. B 3TOM cimydae mpenocTaBisieTcss  BO3MOXHOCTh sl Oosee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCJIOTBI U Apyrue. IIpu 3TOM 3HaHMS O COCTaBe M CBOMCTBAx IPEICTAaBUTEIIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIy)KaT OCHOBOM Il W3y4YEHHs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uHpopmaTka» U «Pycckuil sI3bIK U IUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTHUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMbl 3HAaHUM, JIEXKALMX B OCHOBE XHUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJIMOJIEKYJSIDHOM, O  TEPMOAVMHAMUYECKUX U
KMHETHUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX DPEAKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IuX
HAYYHBIX TPUHIIMIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKHUX 3HAHUH i OOBSICHECHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C IMO3UIIMI SKOJIOTMYECKON O€30MaCHOCTH MOCIIEACTBUMN
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yriayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHUS YMEHUH OpPHUEHTHUPOBATHCS B MHUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUeE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAEHHOCTH B TO3HABAEMOCTHU SIBJICHUM MPUPOIBI,
YBOKEHHUS K TMpOLecCYy TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HMCCJIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOECHHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHEpoOBaHUEe yYMEHUN M HaBBIKOB PAa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 0OIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01iee 9ucio 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbI THOpUIU3ALMM aTOMHBIX OpOHuTaneu
yraepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBSI3U (OOMEHHBIN U IOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coenuHeHuit A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHUYECKUX COEOUHEHUH. MonekyaspHble W  CTPYKTYpHBIE  (POpPMYJIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHas. M3omepus. Buapl u3omepuu: CTPYyKTypHas, HpPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTaHUYECKON XUMUHU.

DKCIepUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HX MpPEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OMbITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IpPU HArpEBAHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMonorudeckuil psj ankaHoB, oOmias ¢popMyia, HOMEHKIATypa 1
M30MepHus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMU 3aMEUICHUs, W30MEpPU3aLINH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0as ¢popmysa, HOMEHKIATypa U uzoMepusi. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (Gopmyia, HOMEHKIATYpa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] alKeHOB, SpP*-
ruOpUan3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsi3u. CTPyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XHUMHUYECKUE CBOMCTBA: PEAKIUU IPUCOCAUHEHUSA, 3aMELICHUA B O-IIOJI0KEHHE
IpU JBOMHOM CBSI3M, MOJMMEpU3aluuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Augnkunbl. ['oMmonorudeckuii psijy aikuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUYECKHE  CBOWCTBA:  pEAKIUMU  NPUCOCAUHEHUS,  JUMEPU3ALMUA U
TpUMEpHU3alnn, OKUcIeHns. KUCIOTHBIE CBOKCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJeKyIbl OeH3ona. dusnmyeckue CBOMCTBA apeHOB. XHMHYECKUE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJUKalle, PEAKUUU NPUCOCIUHEHUS, OKUCIECHUE T'OMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyUYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIJIEBOIOPOIOB.

[Tpuponusriii ra3. [lonytaeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslif yrojib u npoaykThl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYHA. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUEM W LIMHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBPAILCHUI:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebdpa(l)), kadecTBeHHOe OOHapyKEHHE
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIacTMacC, KaydyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB U FaJIOT€HIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccuukamus. Dusmyeckne CBOWCTBA  MpPENETbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOIa U METAaHOJA
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: peaklMM 3aMENICHUs, B3aUMOJICHCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONydYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0enzosibHOTO sipa. Puszndeckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0sl TosTydeHus: U npuMeHenue gperomna. Genondopmanpaeruasas cMoia.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHUYECKHME CBOICTBAa  albJETMIOB M  KETOHOB:  peakUuu
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCTOT. 30oMepus u HOMeHkatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MypaBbMHOM KHUCHOTHL. lloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJIbMHUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCION H
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MpbI1a KaK COJIM BBICIITUX KapOOHOBBIX KHCJIOT, KX MOIOIIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CIIMPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxmal,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMApOJIu3, KAYECTBEHHAs] PEaKIusl C HOJO0M. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PacTBOPUMOCTb PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakunus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiictue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1Mo TemMaM «ChupTel U
dbenomnwly, «KapooHoBbIe KHUCIOTHI. CIIOKHBIE 23PUPBD.

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIN aTOMOB B MOJIeKyJe aHuianHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] M TpuMeHeHue anudaruueckux amMuHOB. [lonydyeHue aHuiIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajanuH. OUu3NYecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojiHbie MoauMepbl. IlepBuyHasi, BTOpUYHAs UM TpPETUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJE, JIeHATypamus OEIKOB MpU HArpeBaHUM, IIBETHBIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepkaiiue OpraHuYecKue COEIUHCHUS n «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMU, CPEIHSST MOJIEKYIsIpHAas



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

[TomumepHble Marepuansl. I[lmactmacchl (TMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxaenue MoJIeKyJIsIpHOM (HOPMYJIbl OPraHMYE€CKOTO COCAUMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMyu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QOpMyIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXNpeaMETHBIX CBS3EH NMPU U3YYEHNH OPTaHUYECKON XWMHH B
10 xmacce OCyHIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, KiaccuduKkaius, HaOI0ICHUE, H3MEpPCHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, €AUHUIIBI U3MEPEHUs, CKOPOCThb, DHEPTus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMHYeCKU 3nemMeHT. M3otonel. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIecKiX 3JI€MEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEpUOANYECKOrO 3aKOHA U [leproanueckor CHUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.11. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KpatHele cBs3u. BogopoaHas CBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOCUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHCHUIN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAnHEHUsIX. COCTaB KOMIUIEKCHOTO UOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

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

[Tonstue o nucnepcHbix cucreMax. VictuaHble pactBopsl. [lpencrasinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarnys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBUATLHBIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPrUU MPU XUMHUYECKUX peakiusX. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

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

OOpatumMbie U HEOOpaTHUMbIE peakIMu. XUuMU4Yeckoe paBHoBecue. KoHcranTa
XUMHYECKOTr0 paBHOBecHs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnuTenb W BOCCTAHOBUTENb. I[IpollecChl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHUE TMEPOKCUJAa BOJAOPOJAa B MPUCYTCTBUM KaTajlu3aTopa, MOJENH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

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

Bonopon. Ilomydenue, ¢usnueckre M XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHble WU MPOMBIIIUICHHBIE CTIOCOOBI TIOTyYCHHSI
rajgoreHoB. [I[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TONyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepwi(1V), okcun
ceprl(VI1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHHUs, (U3UUYECKUEe U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
U €r0 COeTMHEHHUI. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxnenue B mpupoje, CrocoObl MOIydeHHs, (PU3UUYECKUE U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
duznyeckue W XHMHYECKHUE CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BAaHHBIX
yraepogoM. Okceup yriepoaa (1), okcun yriepona (IV), yronbpHas kuciora u e
coJii. AKTUBUPOBAHHBIA Yroyb, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKuU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COECIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xumudeckre cpoictBa. Okcun kpemuus (IV), kpeMHHeBas KHCIOTa, CHIHMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeK0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonmoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoricTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
MOJTyYeHUS METaJJIOB: TUAPOMETAITY Prus, MUPOMETAITYPrusl,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mas xapakrepuctuka MmetamwioB |A-rpynmer [lepuonnueckoit cucTeMsl
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUUYECKHE CBOMCTBA, TPUMEHEHHUE MIPOCTHIX BEIIECTB U UX COCTUHECHUI.

Oo6mas xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUMHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AIOMHUHWN: TTOTy4YeHue, GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nueckue M XUMHYECKHE CBOMCTBA MapraHlua M €ro COEOUHEHHUM.
Baxneiimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) u
mapranua(Vll). Ilepmanranat kanusi, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUpbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
LIMHKA U €T0 COEUHEHUM.

DKCIEPUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
H3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCJIOPOJAE, M3y4YeHHE KOJUIeKIMU «MeTtaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpAMH KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COCAUHEHUSNY,
«Mertasibl TIaBHBIX TOATPYIID», «MeTasuibl HOOOYHBIX MOATPYIID.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O Hay4YHbIX METOoAaxX IMO3HAHUS M METOJO0JIOTUA HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble npuHUIKNBI OpraHUu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllsieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliuieHHbIE CITOCOOBI MOIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT ® 310pOBbE uesoBeKa. JlekapcrBeHHble cpenctBa. [lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XYMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIEe 100aBku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUSl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MAaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTE€pUalIbl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepuainsl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

PacuéTpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00BEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEakUUH, €CIM OJHO U3
BEILIECTB HMMEET MpUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, JOJIM BBIXOAA NPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHW4eCcKoM XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ TOHSTHH, MPUHSATHIX B OTJEIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCu(PUKalus, NePpUOJIUIHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duznka: Marepus, MHUKPOMHp, MaKpOMHp, aTOM, D3JIEKTPOH, IIPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kiaeTka, opraHus3M, dKocHcTeMa, bnocdepa, MeTaboIU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBO/bI, HyKJICMHOBbIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, NMUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemnaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpEIMETa «XHUMHsD)» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaroIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaTBl OCBOCHUA NpeaMeTa «XUMHS»  OTPAkKaIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUSI 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

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

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATENBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



UHTEpeCAa M I103HABATEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAllUH, CBA3aHHBIC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJtoicHUs1 TIpaBWJI 0Oe3o0macHOro oOpalleHusl C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

NOHUMAaHUSl LEHHOCTH NPAaBWJI HHAWBHUAYAJIbHOTO M  KOJUIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 30POBbIO U KU3HHU JIIOJCH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEIHBIX MPUBBIYEK (YHOTpPEOIEHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COoLlIMaJbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HM3YUYEHHMIO MPOQPECCHI pa3IMdHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYY, JIIOASIM TpyAa U pe3yibTaTaM TPyJAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111IeCcTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00AJBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUSA
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIBHOM CPEJIbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poOJId B
CO3JaHMM HOBOW 0a3bl MaTepUaNbHON KyJIbTYpbl, B PEIICHUH TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JiesiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0  IOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

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

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JEATEIIBHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHHSI MTPOTPaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpPa H CHeNu(PUKy METONOB TO3HAHUA,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHBbIC yUeOHbIC NEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBIE y4YCOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrHYecKUe AeHCTBHSA:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTAHABJIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCHU(PUKAIMU BEIISCTB M
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

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

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEIIECTB M XUMHUYECKHX
peaKkuuu;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOMIOATh 33 XOJA0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpUOOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3amay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAYUYHBIA S3BIK B KayecTBe CpeACTBa MHpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.



KoMMyHHUKAaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C NPE3CHTALMEN PE3YJIbTATOB IMO3HABATEIBHOM IEATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BBITTOTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTa, MPaKTUYECKONM pabOThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MpoeKTa, U (HOPMyIHUPOBATH BHIBOIbBI
[0 pe3yJIbTaTaM INPOBEAEHHBIX HMCCIEAOBAHUN IyTEM COTJIACOBAHUSA MO3WULHNA B
xoJ1e 00CykIeHHsS] 1 OOMEHA MHEHUSMH.

PerynsiTuBHBIE YHMBepcaJbHbIe y4eOHbIe 1eiCTBUSA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEJIbHYIO
NEATENIBHOCTh, ONpeAeisasd €€ ILeNM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrMOCO0 HX pemeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISATh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHalIM3a MU
CaMOOLICHKHU.

MHNPEJIMETHBIE PE3YJBbTATHBI

[IpenmeTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI 10 XUMHUHU Ha yTTyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(HUCCKUC
JUIs1 y9eOHOTro mpeaMeTa « XUMHUs Hay4dHbIC 3HAaHMS, YMEHUS U CIIOCOOBI ICUCTBUM
10 OCBOCHUIO, MHTEPIIPETAIIMN W MPEOOPa30BAHUIO 3HAHUH, BUBI IESITCILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWA B PA3IMYHBIX yUEeOHBIX
CUTYaIMsIX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYyaITUsIX, CBA3AHHBIX ¢ XUMuel. B
mporpaMme MO0 XHWMHH TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI IO TOJaM
U3Yy4YCHHUSI.

10 KJIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHMS Kypca «OpraHuyeckass XuMHUS»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECTIEYCHUU YCTONYMBOIO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM IKOJIOTHYECKOM, SHEPTETUUECKONU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B oOecrieueHnun PalMOHAIIBHOTO



IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YEJIOBEKa, a TaKXe OSKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXJIEHHOC
COCTOSIHMSI aToMa, THOpuAM3aIMs AaTOMHBIX OpOuTaned, HWOH, MOJEKyIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBIN CKEIET, GyHKIUOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (opmyiibl (pa3BEpHYThIE, COKpallEHHbIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reomMeTpuyecKas,
ONTHYECKAs), HM30MEpPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YTIEBOAOPO/BI,
KHCIIOPOJ- U a30TCOAEPKAIIME OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJISIDHBIE COCIMHEHHUS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. WM. MenneneeBa, Teopus CTPOEHHUS OPTraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEBpalIEHUS BHEPrUM NP XUMUYECKHUX pEAKUMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHUsI IPUYMHHOCTH U CUCTEMHOCTH XMMHWYECKHUX SIBICHHI; MPEICTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIui, TEPMOJUHAMHYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPy aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! | u Il pona);
(akToJIOTUYECKUE CBEJCHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUU U OE€30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOMN
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX NPUHIMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEPEPAOOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NPU3HAKU TOHATHUH,
yCTaHaBJIMBAaTh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NpPU
ONMCAHNU COCTaBa, CTPOEHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHI;

c(hOpMHPOBAHHOCTh YMEHMIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY NIl COCTABICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKUUA U PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TMOCPEICTBOM  COCTaBJICHUS
AIIGKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOro oOMeHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

U3rOTaBIMBATh MOJEIN MOJIEKYJI OPTaHUYECKUX BELIECTB JJI WIUTFOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;



c(hOpMHPOBAHHOCTh YMEHUMN: YCTAaHABJIMBATH MPUHAICKHOCTh HU3YUEHHBIX
OPTraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIAcCy/Tpynne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHCTEMaTHYECKON
Homenknatype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHHS JJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYEeCKUX BEIIECTB (ITHIICH, alleTHIICH, TOIYOJ, TJIMLEPHUH,
ATWICHTJINKOIb, (eHOoN, (GOpMaIbIETHl, aleTaabIeTHl, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsl KHCIJIOTa, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHe);

cOPMHPOBAHHOCTh YMEHUS ONpPENENsATh BHJ XHMHUYECKOW CBSI3U B
OPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBSA3b, OG- U T-CBSA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh yMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. ByTiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCT,  YMEHHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKa/IUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, aJbJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XMMHUYECKHUX pEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
(opmy;

c(OPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHWYECKUX COCTUHCHHUIA OT
KPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSIHHSI aTOMOB
U TPYII aTOMOB B MOJIEKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbsd (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(hOpMHPOBAHHOCTh BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTH OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIA W3Y4YEHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;



c(OpPMUPOBAHHOCTh YMEHHI: BBIABISATH B3aMMOCBSA3b XUMUUYECKUX 3HAHUN C
MNOHATUSAMU M TPEJCTABICHUSMH JPYTHX €CTECTBEHHO-HAyYHBIX MPEAMETOB IS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONM XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS ABICHUMN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IIPUPOAY;

c(OPMUPOBAHHOCTh YMEHUN: TMPOBOJUTH PaAcCUY€Thl MO XUMHUYECKUM
dbopMyniaM U ypaBHEHUSIM XMMHUYECKUX PEAKIUNA C UCHOIB30BaHUEM (U3UUYECKUX
BENMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUID XUMUYECKOU
dbopMysbl BEHIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XMMUYECKHUX 3JIEMEHTOB,
IPOIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BELECTB;

c(OpPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUN  DKOJOTMYECKOM  O€30MacHOCTH  MOCJHEACTBUS ~ OBITOBOM U
IPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, UCMOJIb30BATh NOJYYEHHbIC 3HAHUSA JIs1 IPUHATHS TPAMOTHBIX PEIIEHUN
po0JIeM B CUTYALMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSATENbHO IUIAHUPOBATH U IMPOBOIAUTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIy4eHHE M M3YyUYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAaKIHMHM YIJEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 10 pAacClO3HABAHUIO OPraHMYECKUX BEILIECTB) C COOJIIOACHUEM MpPaBHII
O6e3omacHoro oOpamieHusi ¢ BeHIeCTBAMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynMpoBaTh 1L€Ib HCCIEIOBaHUS, MPEACTABIATh B pPa3NIUYHOW (popme
pe3ynbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHIA:

cOOJII01aTh MPaBHJIa YKOJIOTHYECKH 11eJIeCO00pPa3HOro MOBEACHUS B OBITY U
TPYJOBOI JE€ATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 3J0POBbS, OKPYKAOLIEH
IIPUPOIHOM CpPElIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOTIO JEWCTBUS HA >KHUBBIE OPraHHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, HOHMMAs cMbIcl nokaszarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATh LIE€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OPMAIIMU B PA3JIMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHaAJIM3UPOBATh XUMUYECKYI0 MH(POpMAIHIO, iepepadbaTbiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON yueOHOM 3a1auei.



11 KJIACC

[IpenMeTHble pe3yJibTaThl OCBOECHUSI Kypca «OOIass U HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJii B 00ECIIEYEHUU YCTOMYUBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OO KyJbTYphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30YXIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTHYECKAs JUCCOLMALMS, CTENEHb JUCCOLMALINH,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEaKIMK, XUMUYECKOE PAaBHOBECUE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NUCCOLMALINU, NEPUOANYECKUN
3akoH J[.11. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHUs] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKallM€ B OCHOBE ITOHUMAaHUsA
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDPHOM H
HAJMOJIEKYJIIDHOM  YpPOBHSX; TPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
IIPOTEKaHUs, 0 XMMUYECKOM PABHOBECHM, PACTBOPAX M AUCHEPCHBIX CHUCTEMAX;
(dakToIIOTUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHWU U OE30MacHOM
WCIIOJIb30BAaHUU BAXHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GopMysl BEHIECTB M  YpPaBHEHUH XHMMHUYECKUX  PpEaKLUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIUHEHMSIX, BUJ XUMHUYECKON CBSI3U (KOBaJEHTHAas,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUSI KOBAJICHTHOU CBSI3H;

cOPMHPOBAHHOCTh  yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILIECTBA I10 UX COCTaBY, XMMUYECKHE PEAKIIUH MO PA3JIMYHBIM IMPU3HAKAM (UUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aropa u
JIPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI TIEPUOUIYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONTYI0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX OHJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuogaMm u rpynmnam Ilepuoanueckoin cucremsr J[. .
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKJIYy HEOPraHMYECKHMH BEIIECTBAMHU C
MIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEaKIINiA;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATUX PEAKIUN; PeaKIuii MOHHOTO OOMEHa MyTEM COCTABJICHHS WX TMOJHBIX WU
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUYECKHX XapaKTEPUCTUK, XaApPaAKTEP
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCThL yYMEHHUS XapaKTEepPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHUU O METOJaX HAyYHOIO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLEHTPALUs,;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIINU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JAHO B BHUJE PacCTBOpaA C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOAYKTa PEaKIuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEPUMEHT  (MpOBEACHUE  peakuuidi WOHHOro  oOMeHa,
MOATBEPAKIACHNUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEILIECTB C TMOMOIIBI) HWHIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCTIIEPUMEHTANBHBIX 3adad 1o TemaM «Metawby u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh II€db HMCCJIENOBAHUS, TMPEIACTABISATH B
paznu4HON (GopMe pe3ybTaThl dKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JCHANPABICHHBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYI0 MHGOpMAIKIO, TIepepadaThiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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Kap6onunbsHbie

COCTUHEHUSI:
aJbJCTUbl U bu6mmoreka [IOK
3.2 KETOHBI. 21 https://m.edsoo.ru/d69df
KapGonossie 650
KHCIOTHI. CIIOKHBIE
a¢upsl. XKupbl
bu6mmoreka [IOK
3.3 YrneBoas 9 1 https://m.edsoo.ru/d69df
650
Hroro no pazneny 41

Pa3znen 4. AzoTcoaepkanu

€ OPraHmveCKue COCAMHCHUA

AMUHBI. bu6mmoreka [IOK
4.1 AMHWHOKHCIIOTHI. 12 1 https://m.edsoo.ru/d69df
benkxu 650
Uroro no pazneny 12
Pa3pnen S. BeicokoMoOJIeKy I pHbIE COCIUHEHUS
bubmuorexa [JOK
BricokomonexymnsipH
5.1 6 https://m.edsoo.ru/d69df
bIC COCTMHCHUS
650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO
YACOB I1O 102 3

I[TPOT'PAMME
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11 KIIACC

N HaumenoBann KoauvecTtBo yacon JJIeKTPOHHbIE
© e pa3ueiioB u (uudpoBbie)
n/ Becer  Kourpoanubl = IIpakruuyeckn
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThl e padoThbI
NMPorpamMmbl pecypchbl
Pa3zgea 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue
aToMma.
[Tepuoauuecku
¥ 3aKOH M Bbubnumoreka [IOK
11 [Tepnonnuecka 9 https://m.edso0o.ru/2dd57f2
A cucTeMa 4
XUMHUYECKHX
31eMEHTOB /.
H. MenpaeneeBa
Crpoenue
bu6mmoreka [IOK
BEIIIECTBA.
1.2 11 1 https://m.edsoo.ru/2dd57f2
Muoroob6pasue 4
BEILECTB B
X UMIECKe bubmuoreka [JOK
1.3 19 1 3 https://m.edsoo.ru/2dd57f2
peakuu 4
Wroro mo pazneny 39
Pasnen 2. Heopranuyeckasi xumust
bu6mmoreka [IOK
2.1 Hemeraisr 31 1 3 https://m.edsoo.ru/2dd57f2
4
bu6mmoreka [IOK
2.2 Mertanmnsl 23 1 2 https://m.edsoo.ru/2dd57f2
4
Hroro no pazneny 54
Pa3znen 3. XuMus 4 :KU3Hb
Metonasnl
bubmuoreka [JOK
MO3HAHUS B
3.1 9 https://m.edsoo.ru/2dd57f2
XUMUH. XUMUS 4
U )KU3Hb B
Hroro no pazneny 9
OBIIEE
KOJIMYECTBO
102 4 8
YACOB I10

I[TPOTPAMME
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