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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peanu3yIOMIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOTrpaMMbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro oOpazoBaHusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  MHTEpPIpPETALHI0O B  COOTBETCTBUM C  OCHOBOIOJIArarOIIMMHU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOpPMALIMOHHO-METOINYECKasl, pealu3alus KOTOpod oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OPraHU3ALMOHHO-TIAHUPYIOIAsl, KOTOpas MpelycMaTpUBAET ONpeeCHuUE:
NPUHLWIOB CTPYKTYPUPOBAHUS U  MOCIEAOBATEIbHOCTA H3y4YECHUS
y4eOHOrO  Marepuana, KOJUYECTBEHHBIX M  KAaYeCTBEHHBIX  €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arrecTtaniid B (OpME €IMHOTO TOCYJIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTAaHABJIMBAE€T MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNIbHOE IS
U3y4EeHHS B paMKax OTHCNbHBIX Mpoduiel, MpeaycMaTpuBaeT
pacnpeneseHue W CTPYKTYpHPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e 1a€T IPUMEPHOE paclpeiesieHre yueOHOro BpEMEHHU, PEKOMEHTyeMOro s
U3YYEHUS OTNETBHBIX TEM;

elIpe/JIaraeT NPUMEPHYIO  MOCIEJOBATEIbHOCTh HU3YyUEHHUs  Yy4eOHOro
Marepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e 1a€T METOAMYECKYIO MHTEPIPETALIMIO 1IeJIel U 3aa4 U3yUYeHUs MpeaMeTa Ha
yIrIyONnEHHOM ypOBHE C YYETOM COBPEMEHHBIX NMPHUOPUTETOB B CHCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOTrpaMMe MO XMMHMH IPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHAaTHBHOM COCTABIIAIOIIEH,
KOTOpasi JOJDKHA OIpPENEsThCSl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOyYEeHHUS Ha YpPOBHE CpeIHero ooOiiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OPraHU3ALUSAX CPEIHEro Mpo(ecCHOHATBHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YHKCJIE C IEPCIEKTUBOM MOCIEAYIONIET0 MOJIYYeHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM IPOTPaMMBI  CpeAHEro oOmero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
OOOOMIEHHBIX  CIIOCOOOB  JESATENBHOCTH, HUMEIOMIMX  MEXIUCHUIUTMHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUS ITUX KypCcOB B NPOrpaMMme IO XUMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYIHOCTh NPEIMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYEHHs MpeaMeTa oOecrnedeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOYKH 3PEHHS] XUMHUYECKOU KUHETUKU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTeTUUECKUX M3MEHEHUH npu €€ oOpa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce oprannyeckod XMMHUU TPHU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHMS ISl KJIACCOB OMpeIeEHHOro mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMMKO-(U3NYECKOro mpoduiist 00bIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsipHAs Teopusi (MOJEKYJsipHasi Teopusi B (PU3UKE), 3aKOHBI COXpaHEHUs



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumus. B 3TOM ciiydae mpenoctaBisieTcss  BO3MOXHOCTh sl Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. Ilpu 3TOM 3HaHMS O COCTaBe M CBOMCTBAxX NPEICTABUTENECH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHS HAYUHbBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPA».

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIaCTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpearosaraer
peanu3anuio Takux LeseH, Kak:

e popMUpOBaHUE TPEACTABICHUNA: O MaTEpUAIbHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

*eOCBOCHME CHUCTEMBl 3HAaHMH, JIeXKAIIUX B OCHOBE XHUMHYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

« popMupoBaHUE y 00yyaromuxcs OCO3HAaHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HaHUN JUisi OOBbIACHEHHS
KIIFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIM3a U OIIEHKU C MO3UIIMI IKOJIOTMYEeCKOM 0€30MacHOCTH MOCIEICTBUMA
OBITOBOM M TMPOU3BOIACTBEHHON JEATEILHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEIIIECTB;

e yIUIyOJIEHUE MPECTABICHUN O HAYYHBIX METOJ/IaX MO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOpETeHUs YMEHUW OPUEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMPUPOJE, B
MPAKTUYECKOMN JEATEIbHOCTA U TOBCEIHEBHOM KU3HMU.

B mnnaHe peanu3anuu TMEPBOOYEPEAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIMX
(GyHKIIUN 1EJTOCTHOM CHUCTEMBI CpeAHEero oOiiero o0pa3oBaHUs MPU H3YYCHUU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCTIUTaHHE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOJIBI, YBAXKCHUS
K TMpoIEecCy TBOpUECTBA B OOJACTH TEOPETHUUECKUX U TMPUKIATHBIX
UCCJICIOBAHUM B XUMUH, dbopmMupoBanue MHUPOBO33pEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHE MOTHBAIIMM K OOYYECHHUIO U TIO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

e Pa3BUTHUE TO3HABATEIBHBIX WHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUYECKHUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0PDOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e popMUpOBaHHME YMEHUW UM HAaBBIKOB Pa3yMHOTO IPUPOJIONOJIL30BaAHMUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uCiI0 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHUH Ha yTIyOJICHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).
COJEP)KXAHUE OBYUEHUASA



10 KJIACC
OPTAHUYECKAS XUMUSA

Teopernueckne OCHOBBI OpraHuveckoii xummuu. IIpeagMer u 3HaueHwHe
OpraHMYeCKOM XUMHUHU, TMPEACTaBICHUE O MHOrooOpa3uh OpraHUYEeCKUX
COeJIMHEHUM.

DNEeKTPOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYEeCKUX COCINMHEHMsSIX. Tumbl THOpUIU3ALMK aTOMHBIX —opOuTanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKUenTopHbI). TUIBl NEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOJHOM paaukaie, Hykieoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHennii A.M. bytiepoBa u
COBPEMEHHBIC TIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble W CTPYKTYpHbIE  (OPMYJIBIL.
CrpykrypHble (OpMYJIBI  pa3IMUHBIX BHJIOB: Ppa3BEPHYyTas, COKpalIEHHAS,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe A(HPEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenre o kiaccupukauyu opraHudeckux BemiectB. [loHsTue o
dbynkunonagbHoM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX MTPEACTABUTEIICH.

OcobeHHOCTH U KiacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUUECKON XHUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBieHue, OOYIJIMBAaHME W TOPEHHUE), KOHCTPYHMPOBAHUE MOJACJIECH MOJIeKY
OpTraHUYECKUX BEIIECTB.

YraeBoaopoabl. Ankanbl. ['oMonoruueckuil psij aikaHoB, oomas Gopmyia,
HOMEHKJIaTypa W U30MEpHUs. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE
MOJICKYI alIKaHOB, SP’-THOPHAM3ALMsI aTOMHBIX OpOWTANCH YIriepoma, O-CBS3b.
DU3UYECKUE CBOKCTBA aJIKAHOB.

XWUMUYECKHE CBOWCTBA aJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpHU3allui,
JETUAPUPOBAHUS, IUKIN3AINHU, TMPOJIN3a, KPeKUHra, ropenus. [IpeacraBienne o
MEXaHHU3Me PEAKIU PauKaIbHOrO 3aMEILICHHUSI.

Haxoxpaenue B npupoje. CriocoObl MOTydYeHHs U TPUMEHEHHUE aJIKaHOB.



[Muknoankanel. O6mmas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IMKIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIOATKaHOB. CrOCOObI MOTYYeHHS U
MPUMEHEHUE ITUKII0AIKAHOB.

Ankenbl. ['oMosiornueckuil psiji alkeHoB, 001mas Gopmyiia, HOMEHKIATYpA.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT AalKeHOB, SP°-
ruOpuan3aIys aTOMHBIX opOuTtaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMerpuyeckas (1uc-TpaHc-) wuzoMepusi. @Du3nyeckue CBONCTBA aAJKEHOB.
XUMHUYECKHE CBOMCTBA: pEaKIMHU MPUCOCAUHEHUS, 3aMEIEHUS B O-TIOJOKEHUE
Ipy JBOWHOM CBA3M, MOJUMEpU3aluu U okucieHus. [IpaBuino MapkoBHHMKOBA.
KauecTBeHHbIE peaky Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JUPOBAHHBIE,
KymyaupogaHnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrIoCcOObI MOMYyYEHUs U TPUMEHEHUE aTKAJUEHOB.

Ankunbl. ["'omonorndyeckuil psij aikuHOB, oO1as GopMyia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. Ou3nyeckue CBOMCTBA AJKMHOB.
XYWMHYECKME  CBOWCTBA:  pEaKUMH  NPUCOCAWHEHHUSA, JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA aIKMHOB, UMEIOIINX KOHLEBYIO
TpOMHYIO CBs3b. KauecTBEeHHBIE peakluu Ha TPOHYIO CBsI3b. CrIOCOOBI MOJTyUEHUs
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAbl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl OeHzona. dusnueckue cBOWMCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €ro FOMOJIOTOB: PEaKu 3aMelIeHHsI B OEH30JIbHOM KOJIbIIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBieHne 00 OPUEHTUPYIOLIEM JIEMCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepusanus cruposna. CriocoObl NOTyYEHUs U
IIPUMEHEHUE apOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
Kamennslif yrosib 1 npoayKTsl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:
NEPEroHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYECKHM), PU(POPMUHT, MHUPOIIU3.
[TpomykThl mepepabOTKu HEPTH, UX TPUMEHEHNE B TPOMBINIIJICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.



DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMENIeHUs TajJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, [UAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJHBIE BOAHOTO W CIIMPTOBOTO
pactBopa mEnoun. B3anMozeiicTBue nuUraioreHaaKaHOB C MarHUEM M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIIPOU3BOIHBIX  YTJIEBOAOPOJOB B OBITy, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

DKCIEePUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HUX MPEBpaIlCHU:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIE€BOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IE€pMaHraHaTa Kajius, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeodpa(l)), kadecTBeHHOE OOHapyKeHHE
yriepoga ¥ BOJOPOJA B OpPraHWYECKUX BEIIECTBAX, IOJYYEHUE IHTUICHA U
U3Y4YCHHUE €ro CBOWCTB, O3HaKoMJeHHEe ¢ KosuiekiusMu «Hedtb» u «Yromby, c
oOpa3llaMM IUIACTMAacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YIIE€BOAOPOIOB U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnaopoacoaepxamme  opranudeckue  coeauHenusi. [IpenenbHbie
oJIHOaTOMHBIC crUPThL. CTpoeHUEe MOJIEKYJ (Ha MpUMepe METaHOJIa U ATaHOJIA).
['omonoruueckuit  psan, obmas Qopmyna, H30MEpHs, HOMEHKIATypa U
kinaccudukanua. dusmyeckne CBOICTBA MNPEAECIbHBIX OAHOATOMHBIX CIUPTOB.
BonmoponHsle CBSI3M MEXKIYy MOJEKYJaMH CIUPTOB. XHMHUYECKUE CBOWCTBA!
peakuuyd  3aMEIIEHUs, JETUApATallH, OKHUCJIEHUSA, B3aUMOJEHCTBUE C
OpraHMYEeCKUMU M HEOpraHWYeCKUMH KucioTamu. KauecTBeHHas peakuus Ha
OJIHOATOMHbIE COUPTHI. J[elicTBHME 3TaHONAa U METaHOJa HAa OPraHU3M YEJIOBEKa.
CriocoObl OJTy4YeHHs U IPUMEHEHHUE OJJTHOATOMHBIX CITUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOUCTB.

MHoroaToMHbI€ CHHUPTHI — JTHWJICHIJIMKOJIb W TIULEepuH. Duznueckue u
XUMUYECKHE CBOMCTBA: PEaKUMU 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKHMMH KHUCIOTaMH, KayeCTBEHHAs peakusi Ha MHOTOaTOMHBIE
cnupthbl. [IpencraBieHne o MexaHW3Me peakUuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CrnocoObl TONydYeHHUS W TNPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUIAPOKCOTPYIIIBI U
O0eH3oapHOTO snpa. duszndeckue cBoilcTBa (PpeHosa. OCOOEHHOCTU XUMHUYECKUX
cBoiicTB (enona. KadecTBennnie peaknuu Ha (eHon. ToxcuuHOCTh (DeHOmA.
Crnioco6b1 mosrydenust u npuMenenne penomna. denondopmanbaeruaHas cModa.

KapOonwibHbIE COETUHEHUSI — alTbJIETHIBI M KETOHBI. DIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosIoruueckue psifibl albJIeruioB U KETOHOB, OOIIas



dbopmyrna, m3oMepusi U HOMEHKIaTypa. (DuU3MUecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMHMYECKME  CBOMCTBAa  ajbJIETHUIOB W  KETOHOB:  PEaKUUH
npucoeguHeHusi. OKUCIEHUE albJIeTU0B, KAYECTBEHHBIE PEAKIIUU Ha aTbICTUbI.
Cnioco0Obl OJTy4eHUs ¥ IPUMEHEHHUE aIbJCT 0B U KETOHOB.

OHOOCHOBHBIE Tpe/iebHbIe KAPOOHOBBIE KMCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckue CBOMCTBa
OJTHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCJIOT. BOMOpOIHBIE CBSI3U MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA: KHCJIOTHBIC CBOMCTBA,
peakiusa ATepudUKaAIld, PEaKIUH C Y4YacTHEM YIJICBOJOPOJHOrO pajuKaia.
OcCoOEHHOCTH CBOMCTB MYypaBbHUHOM KHCJIOTHIL. [loHSATHE O TPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWCTB HEMPENCITbHBIX UM aPOMATHUYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIIOT, THIPOKCHUKAPOOHOBBIX KHCIOT. [IpemcTaBuTeM BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapuHOBas, IaJbMHUTHHOBAS, OJICMHOBAs, JUHOJIEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIU3 B KHUCION U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puznueckie 1 XUMHYECKUE CBOWCTBA KUPOB: THAPOJIU3 B
KHCJION U 11enoYHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPH AIINX OCTATKU
HENPEACIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

MBpbL1a KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

OO6mas xapakTeprcTHKa yrieBooB. Knaccudukamus yriieBoaoB (MOHO-, TH-
U TonHucaxapunbl). MoHOcaxapuabl: TIIIOKO3a, (PpyKTO3a, TalakTo3a, pudo3a,
ne30kcupu0o3a. Ou3nUecKue CBOMCTBA W HaxoXAeHHE B mpupojie. PoTOCUHTES.
XUMHUUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIUN C YYACTUEM CIIUPTOBBIX U AJIbJACTHIHOMN
IPYII, CIHMPTOBOE M MOJIOYHOKHCIOEe OpokeHue. [IpumeHeHHe TIIFOKO3bI, €&
3HAYCHUE B KUZHEACATEIBHOCTH OpraHusMa. J[ucaxapuael: caxapo3a, MalibTO3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcaxapuabl. ['uaponus
nucaxapuaoB. Haxoxaenue B npupose u npuMmeHenue. [lonucaxapuapl: kpaxmann,
JIMKOTEH W 1esutosio3a. CTpoeHHe MAaKpOMOJIEKYJ Kpaxmana, T[JIMKOT€Ha W
neJUTE0JI03bl.  DU3MYECKHEe CBOMCTBA KpaxMmalia M LEJUIIOJIO3bl. XHUMHUYECKUE
CBOMCTBa Kpaxmaja: THAPOJIM3, KA4EeCTBECHHAs PEaKUHs C HOAOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3bI: TUAPOJIN3, TOTyuyeHne 3GUpOB 1eiuToo3bl. [loHstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUIN:
PACTBOPUMOCTH PA3JIUYHBIX CIIUPTOB B BOJIE, B3AMMOJICMCTBHE ITAHOJIA C HATPUEM,
OKHMCJICHHE ATHJIOBOrO CIHUPTA B aJbJIETH] Ha PACKAJIEHHOM MEIHOM IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA IUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE



BUJICOMATEPHANIOB), KAueCTBEHHBIC pEaKIMU Ha albJerujbl (C THAPOKCHIOM
muammuHcepeOpa(l) w  runpoxcmmom  memu(ll)), peaknms rmmepuHa ¢
ruapokcuiom Meau(ll), xumumyeckue cBoMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJEMCTBHE pacTBOpa TJOKO3bl ¢ ruapokcugom menu(ll), BzanmoneiicTeue
Kpaxmajia ¢ MOJOM, pEUIEHHE SKCIEPUMEHTANbHbBIX 3aja4 1o TeMaM «CHoupThl U
denomns», «KapbonoBsie kucaoTbl. Cli0KHBIE YPUPBD.

A30Tcoepikaliie OpraHuyeckue coeJuHeHUsl. AMUHBI — OpPraHUYEeCKHUe
Opou3BOAHBIE  aMMuaka. Kinaccudukanus  aMuHOB:  anuaTUdyeckue U
apoMaTHUYECKHUE; IEpPBUYHbIE, BTOPUYHbIE M TpeTUuyHble. CTpOEHHE MOJIEKYI,
obmiast popmyia, U30MepHsi, HOMEHKIATypa U (pu3nuecKkue cBOMCTBAa. XMMHUUECKOE
CBOMCTBa anu(paTUYEeCKUX AaMHHOB: OCHOBHBIE CBOICTBa, AaJKHJIMPOBAHUE,
B3aMMOJICUCTBUE MEPBUYHBIX aMUHOB C  a30TucTtoil  kucinoroil. Comm
AJIKMJIAMMOHMSL.

AHWIMH — TpelICcTaBUTENIb aMUHOB apoMartudeckoro psjaa. CrpoeHue
aHWIMHA. B3anMHoe BIusSHUE TPYI aTOMOB B MoJieKyle aHminHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHWIMHA. KadecTBeHHbIe peakimu Ha aHWIMH. CrocoObl
MOJTlydYeHUs] M TpPUMEHEHHE amudaTHUecKux amuHOB. [lomydeHue aHMIMHA U3
HUTPOOEH30a.

Awmunoxkucnotsel. Homenknatypa u nzomepust. OTaenbHble IPEACTaBUTETH O
AMUHOKHCIIOT:  TAHUIHMH, ajlaHuH. @OH3uveckrue CBOMCTBA aMHHOKHCIIOT.
XUMUYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEpHBIX  OpTraHUYECKHX
COCMHEHHM, peakuus MOJMKOHACHCAlUYM, OoOpa3oBaHHE MENTUIHOW CBS3M.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CUHTE3 U THJIPOJIN3 NENTHIOB.

benku kak npupoanHsle nonuMepsl. [lepBuuHas, BTOpUYHAs U TpETUYHAs
CTpyKTypa O€lKOB. XWMHUYECKHE CBOMCTBA OEJIKOB: THAPOIW3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpallEHUil:
pacTBOpeHHE O€NKOB B BOJE, JCHATypauus O€JIKOB NpU HArpeBaHUM, L[BETHBIC
peakiuu Ha O€JKH, pelIeHHe OKCIePUMEHTAIbHBIX 3a7ad [0 TeMaM
«A3oTcozmep)Kalue ~ OpraHMYeckwe  coenuHeHUs» U «Pacmo3naBanme
OpPTaHUYECKUX COCTMHECHUI.

Bbicokomouiekyasipable  coequMHeHMs. OCHOBHbIE TMOHATHS ~ XUMHUHU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
CTETICHb TOJIMMEPHU3aIlu, CPEAHssl MOJeKylspHas macca. OCHOBHBIE METOJIBI
CHHTE3a  BBICOKOMOJIGKYJISIPHBIX  COCOUHEHWA  —  TOMUMEpH3aus |
MOJIMKOH/ICHCALIUS.

[Tonmumepuble Marepuanbl. [lmactMaccel (HOAMATUIIEH, MOJUIIPOIUIIEH,
NOJMBUHWIXJIOPHUA, TOJUCTUPOJ, TOJUMETUIMETAKPUIAT, MOJUKapOOHATHI,
noJMdTUIIEHTepePTanar). Y Thin3alus U nepepadoTka miacTuka.



DnacTomepsl: HaTypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPONIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3una.

Bosnokna: HaTypanbHble (XJIOMOK, IEPCTh, MIENK), HICKYCCTBEHHBIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CIEUAIBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUM:
O3HaKOMJIEHUE C 00pa3llaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB, PCIICHHE OJKCIIEPUMEHTAJBHBIX 3anad 1o Teme «Pacrno3HaBanue
IJIACTMAcCC U BOJIOKOHY.

Pacuérnbie 3amaun. Haxoxxaenue MonexkyasipHONH (OpMyIbl OpraHUYECKOro
COCIMHEHHS [0 MAacCOBBbIM JOJIIM 3JIEMEHTOB, BXOISIIMX B €ro COCTasB,
HAXO0XJIEHUE MOJEKYJIApHOU (HOPMYJBl OPraHUYECKOr0 COEAMHEHHs IO Macce
(00BEMY) MPOMYKTOB CropaHus, IO KOJMYECTBY BellecTBa (Macce, 00bEMY)
NPOAYKTOB PEAKIUU H/WIA HUCXOJHBIX BEUIECTB, YCTAHOBJIEHHE CTPYKTYpPHOU
(GbopMysIbl OPraHMYECKOrO BEIECTBA HA OCHOBE €ro XWMHYECKHX CBOWCTB WJIU
CIIOCOOOB MOJYYEHUs, OIPEACICHUE JOJAM BbIXOJAa NPOAYKTa pEAKIHH OT
TEOPETHUYECKU BO3MOXKHOTO.

MexnpenMmeTHole  cBsi3u.  Peanm3anuss MEXIIPEAMETHBIX CBSI3€d  IIpU
W3YyYEHHM OpraHndeckod xummuu B 10 Kiacce ocCymiecTBiaseTcs 4epes
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHIA, TaK WM IOHSATHUH,
IPUHATHIX B OTAEIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBINA (PaKT, TMIIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJEHUE, U3MEpEHHE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETTUPOBAHHUE.

®uzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BElIECTBa, (PU3MUECKHE BEJIMYMHBI, €IWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPrus,
Macca.

buonorusi: kierka, opraHu3M, OJKOcHUcTeMma, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
doTtocuHTE3, IbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPbI, HYKJIEUHOBBIE KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie UCKOMAaeMble, TOTUIMBO.

TexHonorusa: mNHIIEBbIE MPOAYKTbI, OCHOBBI PpALMOHAIBHOTO MHUTAHUS,
MOIOLIME CPENICTBA, MAaTEPUAIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAA XUMUA



Teopernyeckne ocHoBbl xumuH. AtoMm. CocTaB aTOMHBIX —AIEP.
Xumuyeckuit snemeHT. M3otombl. CTpoeHHE 3JIEeKTPOHHBIX OOO0JIOYEK AaTOMOB,
KBaHTOBBIE YHCIIA. DHEPreTHUECKUE YPOBHU U MOAYPOBHU. ATOMHBIE OpOUTaIN.
Knaccupukanus XuMHUYECKUX 3JIEMEHTOB (S-, P-, d-, f-amementsr). Pacnpenencuue
AJIIEKTPOHOB TIO AaTOMHBIM OpOUTANISAM. OJIEKTPOHHBIE KOH(PUTYpallid aTOMOB
AJIEMEHTOB TEPBOTO—YETBEPTOTO TEPHOJIOB B OCHOBHOM U BO30YXIEHHOM
COCTOSIHUH, DJICKTPOHHBIE KOHPUTYPAITUH HOHOB. DIIEKTPOOTPUIIATEITLHOCTD.

[lepuognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX 3JIEMEHTOB
.M. MenneneeBa. CBA3b NEPUOIUUYECKOTO 3aKOHA W llepruoanueckoi CUCTEMBI
XUMHAYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX M CIOXKHBIX BEIIECTB [0 TIpynmnaM M [EepuoJaM. 3HayeHUe
nepuoauueckoro 3akoHa /[.M. Meunneneesa.

XuMHUYECKasi CBfA3b. BuUIBl XMMUYECKOM CBS3U: KOBAJICHTHAs, WOHHAaf,
MeTanyeckasi. MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIMHA CBA3U. [10JISIpHOCTH, HATPABIEHHOCTH U
HACBIIAaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BomgoponHas CBA3b.
MexMoneKysspHbIe B3aUMOICUCTBHUS.

BajleHTHOCTP M BaJIEHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOEHUEM (Ha IPUMEPE COETUHEHHIM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coequHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsITHE O KOOPAMHALIMOHHOW XUMUH.

BemectBa  MOJIEKYJSIDPHOTO W HEMOJIEKYJSIDHOTO — CTPOE€HUSA.  [HIBI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremMax. VictuHubie pactBopsl. IIpencrasienue o
KOJUIOMJHBIX pacTBopax. CnocoObl BBIpaKEHUS KOHIICHTPAIIUU PAaCTBOPOB:
MaccoBasi JOJIs BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HacelleHHbIe
HEHACBIILIEHHBIE PACTBOPHI, paCTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. TpUBUATIBHBIC
Ha3BaHUs OTJEJIBHBIX NPEACTABUTEICH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukaimsa XuMHUUeCKUX peakiuii B HEOPraHWYECKOW U OPraHUYEeCKOM
XUMHH. 3aKOH COXPAaHEHHUS MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpAICHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TernaoBbie 23 (HEKThl XUMUYECKUX PEaKIUi.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKIiiuy, € 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['omoreHHbIe 1 reTeporeHHble peakuuu. Katanus u kataam3aTopsl.



OOpatumMbie 1 HEOOpAaTHMbIC peakIui. XuMudeckoe paBHoBecre. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA MOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHS: TEMIEPATYpa, AABJICHUE U KOHIICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [puauun Jle [larense.

Dnekrponutuyeckas aucconuainusi. CuibHble W cIaOble 3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienouHas. Bonoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
HOHHOT'O OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTens M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelme OKUCIUTENM W BOCCTAHOBUTENIU. MeETOH 3JIEKTPOHHOTO OanaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oKEeHHE TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJIEIH
KPUCTAUTMYECKUX PEHIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eeHHe
Cpelbl pPacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heoprannuyeckas xumus. Ilomoxenune HemertauioB B Ilepuoanueckoi
cucteMe xumuueckux siemeHToB J[.M. MenaeneeBa 1 0COOEHHOCTH CTPOECHUS MX
atoMoB. DU3MYECKHE CBONCTBA HEMETAJUIOB. AJUIOTPOINUS HEMETaUIoB (Ha
npuMepe Kuciopoaa, cepol, hocdopa u yriaeposa).

Bonopoa. Ilomydenue, ¢uznueckre M XUMUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaMH M HEMETaJJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ 'WIOpuibl.
TonIMBHBIE AJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MOdydeHus, (U3NYECKUEe U
XAMUYECKUE CBOMCTBA. [ ajoreHoBOAOpOIbl. BaxkHeWmume KUCIOPOACOAEPIKAIINE
COEIIMHEHUS TanoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CTIOCOOBI MOTYyUYEeHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COSUHECHUM.

Kucnopoa, o3oH. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. OuU3NUeCKue U XMMHUUYECKHE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxnenue B Tpupojie, CIOCOOBI MOJydeHHUs, (HU3NUECKue U
xumuueckue cBoiictBa. CepoBopopona, cyiabduasl. Oxcua cepsi(1V), okcua
cepri(V1). CepHucras u cepHas KUCIOTBI U WX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHI. [[puMeHeHne cepol U €€ COCTUHEHNN.

Azor. Haxoxmenue B mpupojie, CHOCOOBI TMOMy4YeHUs, (U3UYECKUE U
XUMHUUYECKUE CBOMCTBA. AMMMAaK, HUTPUbl. OKCUAbI a30Ta. A30THUCTAsI U a30THAas



KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MONMydeHUs, (U3HMYECCKUE H
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl dhochopa, PochopHas
kucinora U e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yA0OpeHus.

Yranepoa, HaxoXIeHHE B IpHpojae. AJUIOTPONHBIE  MOJIU(DUKALINU.
®duznyeckre W XUMHYECKHME CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbhHas kuciora u eé€
COJIU. AKTUBUPOBAHHBIA Yyroyib, agcopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKu. IIprMeHeHne MpOCThIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COECIMHEHU.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MONydeHHs, (PU3NUECKHE U
xummuieckue cporctBa. Oxcuy kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MeTamioB B [leprnoanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcCoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aTOMOB MeTauioB. OOmue
¢dbusnueckue cBorcTBa MeTamioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHud  MetamuioB.  OOIue  crnocoObl

ITOJTyYEHHUS METAJIJIOB: TUAPOMETAILTYPI S, MMAPOMETAITYPIus,
anekrpometaiutyprusi. [loHstue o koppo3uu MmetamuioB. CrocoObl 3alUThl OT
KOPPO3UHU.

O6mast xapakrepuctuka MmeTtamioB |A-rpynmner [lepuonuueckoit cucTemsl
XUMHUYECKUX DJJeMeHTOB. Harpuii u kanuii: mnonyuyeHue, ¢GU3MYECKUE U
XAMHUYECKUE CBOMCTBA, IPUMEHEHNE MPOCTHIX BEHIECTB U UX COCAUHECHUM.

O6mast xapakrepuctuka metaioB |IA-rpymnmer [lepuonuyeckoit cucTeMsl
XUMUYECKUX DJJEMEHTOB. Maruuii W KaJblMii: ToJNy4eHHe, (U3HYEeCKue u
XAMHUYECKUE CBOMCTBA, MPUMEHEHUE TMPOCTHIX BEIIECTB M HMX COCIAUHECHHIA.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

ATIOMHUHMIL: TTOTy4YeHue, (pU3ndeckue 1 XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIIeCTBA M €ro coeauHeHuid. AmdorepHbie CBOWCTBA OKCHUIA U
TUAPOKCHUAA ATFOMUHUS, TUAPOKCOKOMIJIEKCHI aTFOMUHUSL.

OOmasi xapakTepucThka MeTauioB 1oO0ouHbIX noarpynn (b-rpymnm)
[Teproanuueckor CUCTEMbI XUMUYECKUX DJIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKkcuabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u guxpomartsl, HUX
OKHCJIUTEIbHBIE CBOMCTBA. [loydueHrne u npuMeHeHrne Xpoma.



@u3nyeckue W XUMHAYECKHE CBOMCTBA MapraHla W €ro COEAWHECHUU.
Baxnelimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKue U XUMHUYECKHE CBOWCTBA JKeJie3a M ero coequHeHuil. OKCupl,
ruapokcuasl U conu xkeneza(ll) u sxenesa(lll). [Toayuenne u npuMeHeHue xKene3a
U €ro CIUIaBOB.

Pu3nyecKrne 1 XMMHYECKUE CBOMCTBA MEJIU U €€ coeaquHeHui. [lonydyenue n
MIPUMEHEHHUE MEIU U €€ COCIMHECHUM.

[Muuk: monydyeHue, ¢GU3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
[HKA U €r0 COeANHCHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHMsS] BEIIECTB M HUX MpPEeBpalllCHUN:
u3ydyeHrue oOpa3loB HEMETAJUIOB, TOpPEHHE cepbl, pocdopa, xkene3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
HIEJIOYHBIX U IIEJTOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO MCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJ€3a C pAcTBOpAMU KHUCIOT U
1IeJI0Y€ei, KaYeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
U KaTUOHBl METAJUIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AIOMUHUS M LHUHKA C
pacTBOpaMH KHUCJIOT U LIEIOUYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 [0 TeMam
«T"anorens», «Cepa u €€ coeaquHeHus», «A30T U (Hochop U UX COECTUHEHUS»,
«MeTamibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

Xumus U ku3Hb. Ponb Xxumum B oOeCreyeHUH YCTOWYHMBOTO Ppa3BUTHUS
yesnoBedecTBa. [[oHATHE O HAYYHBIX METOJIaX MO3HAHUS U METOJO0JIOTMU HAYYHOTO
uccienoBanus. HayuHble MPUHLMIBI OpraHU3alMd XUMHUYECKOTO MPOU3BOJACTBA.
[IpoMbIlIEHHBIE CMOCOOBI TMOJMYYEHHMS BaXHEWIIUX BEIIECTB (HA TMpUMEpe
MIPOU3BOJICTBA AMMHAKa, CEPHOM KHUCIOThI, MeTaHoJa). [[poMbllIeHHbIE CITOCOObI
MOJYYEHHS] METAJVIOB U CILIABOB. XMMHUYECKOE 3arpsi3HEHUE OKPY’KarOUIEH Cpeabl
U ero nociuencTBus. Poib xumMuu B 00eCre4eHnH SHEPreTHUeCKOi 0€3011acCHOCTH.

XuMusi ®W 3A0pOBbe uesnoBeka. JlekapcTBeHHblEe cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIUHBI.

XuMus TUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIe N00aBKkU. Pojib xumMuu B
o0ecrieueHnH NHUIIEeBOM 0€30M1aCHOCTH.

Kocmetrnueckne u mapdromepHbeie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOU
YKU3HHU.

XuMUsl B CTPOUTEILCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepUasbl (LIEMEHT,
OCTOH).

XuMHs B CEIBCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaAIbHBIC yI00pEHHUS.



CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuans! a1 anekTpoHukd. HaHoTexHomoruu.

Pacuérapie 3amaum. Pacuérhl: Macchl BelecTBa WM O0BEMaA Tra3oB IO
M3BECTHOMY KOJIMUECTBY BEIIIECTBA, MAacCe WJIM 00BEMY OJIHOTO M3 YYaCTBYIOIIHUX
B PEAKIIUM BEIIECTB, Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKInH,
€CJIM OJHO U3 BEILECTB MMEET MpUMECH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTA PEAKIINU, €CIIA OJTHO U3 BEIECTB JAaHO B BUJE PACTBOPA C ONPEACIEHHOU
MacCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHIICHTPAIIMM BEIIECTBA B pPACTBOpPE, MOJM BbIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpenMernsle CBA3W. Peammzamus MEXNPEAMETHBIX CBS3€W  IIPHU
U3y4eHUU 0OIIell U HeopraHnyeckoil xuMuu B 11 Kjacce OCyIecTBIseTCs uepes
HCIIOJIb30BaHNE KaK OOIMMX ECTECCTBEHHO-HAYYHBIX TOHATHM, TaK W IOHSATHH,
MPUHATBIX B OTJEJIBHBIX MIPEAMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsi, 3aKOH, aHallU3, CUHTE3, KiaccuduKkaius, nepuoguIHOCTh, HAOIIO/ICHHE,
M3MEPEHUE, IKCIIEPUMEHT, MO/JIEJIb, MOJICIIMPOBAHHUE.

duznka: Marepus, MHUKPOMHUpP, MaKpPOMHUp, aTOM, 3JJIEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOMbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECCKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, HACAIbHBIN Ta3,
(dbu3nyecKre BeTUYUHBI, CAMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, ouocdepa, MeTaboInU3M, MaKpO-
1 MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOIbI, HYKJICHHOBBIE KUCIIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MMOTOK SHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorust: XMMHUYECKasi MPOMBINIJIEHHOCTb, METAJUTyPTHs, CTPOUTEIIbLHbBIC
MaTepuaibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUILEBAS MPOMBIIUIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIIJIEHHOCTb, MPOM3BOJICTBO KOCMETHYECKHUX
MpEenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MATEpPUATIOB, JJIECKTPOHHAS
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHNU
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHI A
JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBMM C CHUCTEMHO-IEITEILHOCTHBIM MOJIXOJOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS NpeaMeTa «XHUMHUsD»> Ha YPOBHE CPEIHETO
oOmmiero o0pa3oBaHUs BBIICIEHBI CJICAYIONIME COCTaBISAIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHICKON TPaKTAHCKOW HMIACHTUYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIILHOCTH U CaMOOIPEAECICHHUIO; HAUTMYUE MOTUBAIIUU K



OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIMM B OOIIECTBE TMpaBWIaMd M HOPMaMU TOBEJCHUS; HaJIUYHE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIOCOOHOCTH CTABUTH IIE€JIU U CTPOUTH
JKU3HCHHBIE TIJIaHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUSA IpeaMeTa «XUMUS» OTPakaroT
c(OPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECCKOW EATEIHLHOCTH
OOyYaroIINXCs B MPOIECCE peaTu3aii 00pa30BaTEIHLHON MEATETLHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUSA IIpeaMeTa «XUMUSD» OTPakaroT
c(hOpPMHUPOBAHHOCTh OIbITa I103HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOydJaromuxcsi B MPOIECce pealn3aluid o0pa3oBaTeIbHOM JEATEIbHOCTU, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBOKEHUSI K 3aKOHY W IIPABOIOPSJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W MNPUHUMATh MOTHUBBI, HaMEPEHHUsS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMUHbIX BUJIOB YUCOHOU 1€ TEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

LEHHOCTHOTO OTHOWICHUSI K HWCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€YECTBEHHON XMMUH;

YBOKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTHM TEOPUU M TMPAKTUYECKOTO
MPUJIOKEHUS XWMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPE3yjbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHHU U TOCIEIYIOIEM
aHanau3e MH(poOpMaIMKU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOM OTE€UECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHbIE C XUMUUYECKUMHU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U MOCTYIKU CBOMX TOBAPUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUN
MOCTYTIKOB;



4) popMupoBaHuA KYJIbTYPHbI 310POBbS:

NOHMMAaHHSA UEHHOCTEH 370pOBOro © 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

coOJroIcHUsT TpaBWJI 0e30MacHOTO OOpallleHus C BelIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCHEACTBUN U HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTHYECKUX 3ajay
COI[MAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY M3YYEeHHUIO Mpodeccuil pa3iuyHOTrO pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUU 110 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPpyJa U pe3yibTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYATbHON TpPaeKTOPUU
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJAEC KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HHU HA 3EMIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIIOJIb30BAHUS JOCTIXKCHUN XUMUU IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIBE30BAHUS;

AKTUBHOTO HENPUATHS  JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOIHON cpefie, YMEHHsI TPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS NPEINPUHUMAEMBIX IEUCTBUM U MPEIOTBPAILATh HUX;

HaJIMYUsl PA3BUTOTO 3KOJIOTHYECKOTO MBIIIJICHHUS, YKOJOTUUECKON KYJIBTYPHI,
oTbITa NeATEeIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH H yMEHUS AaKTUBHO MPOTUBOCTOSATH HUJCOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMS:



MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW U 0OIECTBEHHON NIPAKTUKH;

MOHUMAHUS CIHeNU(PUKA XWMHHM KaK HayKd, OCO3HaHUS €€ poird B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKpPYKArOIIEM MUpE Kak O €IMHCTBE MPUPOJbl U YEJOBEKa, B
NO3HAHWW TMPUPOJHBIX 3AKOHOMEPHOCTEM W pElIEHUH MpOOJEM COXpaHEHUS
IPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTHM XHUMHHM i1  COBPEMEHHOM
UUMBUJIM3AIMK: B €€ TyMaHHUCTUYECKOW HAIpPaBICHHOCTH M Ba)XXHOW pOIM B
CO3JaHMM HOBOW 0a3bl MaTepUabHOM KyJIbTYpbl, B PEIICHUU TJI00ATBHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOW, DHEPTETHUCCKOM,
MUIIEBOM U 3KOJIOTMYECKOW 0€30MaCHOCTH, B PAa3BUTUHM MEJIWLHHBI, 00ECIeYeHUN
YCIIOBUM YCHEIIHOTO TPYJla U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKJIOTO 4YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IOHUMAHHA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEro MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C I1EJIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npoOJieM B pealbHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEepeca K NO3HAHMIO, UCCIIEI0BATENbCKON A TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWU 10 XUMUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTSM TpyJa B pasiMyHbIX cepax mpodeccHoHaTbHOM
JESITEIIbHOCTH.

METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpenMeTHble pe3ybTaThl OCBOCHUSI TPOTPAMMBbI IO XMMHH Ha YPOBHE
CpeaHero oo01ero 0opa3oBaHus BKIIOYAIOT:

3HauUMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOLIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) O0IIeHayYHbIC MOHSATHUS, OTPAXKAIOUIUE
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEeUUu(PUKy METOJO0B TO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIeCTBO, SHEPTHs, SIBIICHUE,
npoliecc, CUCTeMa, HayYHbIH (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UccleoBaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);



YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYyHKIIMOHATIBHON
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CIIOCOOHOCTh o0yyJaromuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JEUCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOU MPAKTHUKE.

MeranpenMeTHbIe PE3yIbTaThl OTPAXKAIOT OBJAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH W  PETYJSTUBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe el CTBUS

1) 0a3oBbIe JIOrHYecKHe AeHCTBUS:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAcsATh LEJIH JESITEIbHOCTH, 3ajJaBasi IapaMeTpbl U KPUTECPUHM HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MMOHATHS JJI1 OOBSICHEHHUS OTIEIbHBIX (PaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAaHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SABJICHUSIMU;

CTPOHUTH JIOTHYECKHWE PACCYXXJCHHS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTU U TPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XMMUU CUMBOJUYECKUE
(3HAKOBBIC) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opMmyna, ypaBHEHHME XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJEIIbHBIC MPEICTABICHUS ISl BBISBIICHUS] XapaKTEPHBIX
MPH3HAKOB U3y4ae€MbIX BEIIECTB U XMMUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEeI0BATEIbCKHE NeliCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAay4HOTO TO3HAHMS BEIIECTB U XUMHUUYECKHUX
peaxKLuii;

dbopMyIMpPOBAThH MENN U 3a/1a41 UCCIIETOBAHMSI, UCTIOIL30BATh MOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIMpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MTO3HAHUS U OCHOBBI JIJIT (DOPMHUPOBAHHS THIIOTE3BI IO MPOBEPKE IMPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUIA;



BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUITAHUPOBAHUS M  IPOBEACHMS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOaTh 32 XOIOM
Ipolecca, CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (opMyIHpoOBaTh
000011IeHUs ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a]ay, IPUMEHEHUIO Pa3IUYHBIX
METOJOB ITO3HAHMUSI.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HWH(popMauuu (HAy4HO-
NOMYyJsSipHAsl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE MOCOOUS,
pecypcel MHTepHeTa), aHanM3UpoBaTh MH(MOPMAIMIO PA3IUYHBIX BUAOB U (hopm
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;

(GOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMaLMK, HEOOXOJMMOM [IJIi BBINOJHEHHS Y4e€OHBIX 3ajad
OIPEACIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIbI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBE CpeACTBa MHpu padoTe ¢
XUMHUYECKOM MH(popManueil: NpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMyJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE JeHCTBUA:

3aJ1aBaTh BOMPOCHI [0 CYHUIECTBY O0CYK/1aeMOM TEMbI B XOJ€ IUAIora U/uiu
JUCKYCCHUHU, BBICKA3bIBaTh UJIeU, (POPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBINOJIHEHUT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaan3aluid yueOHOro NpoekTa, u GopMyJIUpOBaTH BHIBOIbI
10 PE3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COIIACOBAHMS IMO3WLIHANA B
x0J1e 00CY X IeHHS 1 OOMEHa MHEHUSMH.

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

CaMOCTOATENIbHO IJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
NEeATEIbHOCTh, ONpenesnsis e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTH U 1O Mepe



HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeajaraeMblii ajropuT™M ACHCTBUM mpu
BBITIOJIHCHUH YYEOHBIX U HCCIENAOBATENLCKUX 3aj7ad, BBHIOMpaTh HamOoJee
b (EKTUBHBIN CIMOCO0 HMX pereHus ¢ y4ETOM TIOMyYCeHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEAKIIUSX;

OCYIIIECTBIISITh CAMOKOHTPOJb JEATEIBHOCTH Ha OCHOBE CaMOaHAIM3a W
CaMOOIICHKH.

NPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3ysIbTaThl OCBOSHUSI MMPOTPAMMbI IO XUMHUH Ha Yri1yOJEHHOM
YpOBHE Ha YPOBHE CpeAHEro oOImero oOpa3oBaHHUs BKJIIOUYAIOT CHEIU(UUECKUE
JUIs1 yaeOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
10 OCBOCHUIO, MHTEPIPETAUA U NPEoOpPa30BaHUIO 3HAHUM, BUBI ACATEILHOCTU
MO TMOJYYEHHUI0 HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX
CUTYyallMsIX, a TAK)KE B PEAJIbHBIX )KM3HEHHBIX CUTYAIUIX, CBI3aHHBIX C XUMHUEH. B
porpaMMe II0 XHUMHUU TIPEIMETHBIE pe3yJIbTaThl MPEACTABICHBI 110 TOJaM
W3y4CHUS.

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHs»
OTpakaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PELICHUM MPOOJIEM SKOJIOTMYECKON, SHEPreTUUECKON U
MUIIEBOM 0€30MMacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3/JaHUM HOBBIX MaTEpHAJIOB,
HOBBIX HCTOYHHUKOB SHEPIuH, B obecricueHUU palMOHATIBLHOTO
MIPUPOJIONIOIB30BaHUsA, B (OPMUPOBAHUM MHPOBO33PCHHS W OOIIEH KyJIbTYpHI
YyeJoBeKa, a TaKKe DJKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO Y IPUPOJTHOU CPEAE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIararoIIre MOHATUS — XUMUUECKHUI 2JIEMEHT, aTOM, SIPO U JICKTPOHHAS
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U BO30YKIECHHOE
COCTOSIHUSI aToMa, TuOpuau3aiusi aTOMHBIX oOpOuTalield, HWOH, MOJEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCIICHUSI, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YTIIEpOAHBIN CKeNeT, (yHKITMOHATbHAS
IpyIa, pagdkan, CTPYKTypHble GopMynbl (pa3BEPHYTHIE, COKpAIIEHHBIC,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M TMPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEpbl, TOMOJIOTHYECKUM psJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KUCJIOPOJI- M a30TCOJEpKAIME OPTaHUYECKUE COCAWHEHUS, MOHOMED, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS, TEOPUH, 3aKOHBI
(nepuonunueckuii 3akoH J[. M. MeHnneneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemiecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEILIECTB, 3aKOH COXPAHEHUS



Y [pPEBpalIEHUS BSHEPrUM IPU XUMHUYECKHUX pEAKLUMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUSI PUYUHHOCTUA U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUI; MPEACTABICHUS
O MEXaHU3MAaX XUMHUYECKHMX peakUuuid, TEPMOAMHAMHYECKUX W KHUHETHUYECKUX
3aKOHOMEPHOCTSIX MX NMPOTEKaHMsI, O B3aMMHOM BJIMSHUM aTOMOB M I'PYII aTOMOB
B MOJIEKyJax (MHIYKTHUBHBIA U Me30MepHbIN 3¢ ekt opuentanTsl | u |l pona);
(dakToNOTUYECKHE CBEACHHS O CBOICTBAaX, COCTaBe, MOJYyUYEHHWH U OE30MacHOM
UCIIOJIb30BaHUU BAXXHEMIIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHYECKON
NEATEIIBHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4yHbIX  [PUHLIMIAX  XUMHUYECKOTO
IPOM3BOJCTBA (Ha IpUMEPE MPOU3BOICTBA METaHOJIA, IepepabOTKU HEPTH);
c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPU3HAKK TOHATHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MU
ONMCAHUM COCTaBa, CTPOCHUSI U CBOMCTB OPIaHMYECKUX COCAMHEHUM;
c(pOpMUPOBAHHOCTH YMEHUIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKIHMA M PacKpbIBaThb UX CYLIHOCTB:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  ITOCPEICTBOM  COCTABJICHMS
ANIEKTPOHHOIO OallaHca JTUX peaKlHil, peakuuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHU;

M3TrOTaBIMBATh MOJEIN MOJIEKYJI OPTaHUYECKHUX BEIIECTB JUIsl WIUTIOCTPALUN
UX XUMHAYECKOIO U ITPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh NMPUHAJJIEKHOCTh H3yYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBYy M CTPOCHHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA 10 CUCTEMaTUYECKOMH
Homenkiarype (IUPAC) u npuBOAWTH TpHBHAJIbHBIC HA3BaHUS I OTACIBHBIX
Ipe/CTaBUTENIe OPraHnYeCKUX BEIIeCTB (ITUJICH, alleTHJIEH, TOJMYOJ, TIULEPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMayibACTUll, aleTadbIACTua, aleTOH, MypaBbUHAas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAaIbMUTUHOBAS KUCIIOTHI,
IJIMLWH, aJaHuH, MallbT03a, (PPYyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJOPOIPEH,
CTUPOJI U IPYTHUE);

C()OPMUPOBAHHOCTh YMEHHUSl OINpPEAENsATh BUJI XUMUYECKOW CBSI3U B
OpraHUYeCKUX COCIMHEHMSX (KOBAJEHTHAas WM HWOHHAs CBA3b, G- WM T-CBS3b,
BOJIOPOJTHAS CBSI3b);

C(OPMUPOBAHHOCTh YMEHHUS NPHUMEHATH IMOJIO)KEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;



chOPMHPOBAHHOCT, ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XWMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3TUIHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIUKIOAIKAHOB, aJKEHOB, AJIKaJUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJCTHJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, AMHUHOKHUCIIOT, O€JIKOB, YTJIeBOJOB (MOHO-, - W TOJHCAXapHIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYIOD  CBSI3b  MEXKJAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIUX XHMMHUYECKMX pEaKkUUid C MCHOJIb30BaHUEM CTPYKTYPHBIX
hopmyu;

c(OpPMHPOBAHHOCTh YMEHHUS TMOATBEPKIATh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTMHEHHUHA OT
KPaTHOCTH U THUMA KOBAJICHTHOM CBSI3M (G- U M-CBSI3M), B3AUMHOTO BIUSHUSI aTOMOB
U TPYNI aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbsi (He(dTh, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUSA CUCTEMOM 3HAHUU O €CTECTBEHHO-HAYUYHBIX
METO/IaX TMO3HaHUSl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS,

c(hOpMUPOBAHHOCTH yMEHUS MIPUMEHSITh OCHOBHBIE orneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3ALINIO, BBISBICHUE NMPUYUHHO-CIECACTBEHHBIX CBA3CH — I M3Yy4YCHUS
CBOMCTB BEUIECTB U XUMHYECKUX PEAKIIHII;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TIPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TMOHMMAaHHUS CYIIHOCTH MaTepUaJbHOIO €IUHCTBA MUDA,
UCIIOJIb30BAaTh CUCTEMHbBIC 3HAHUS MO0 OPTaHWYECKON XUMHUHU JUIsi OOBACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUMN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMUPOBAHHOCTh YMEHMU: MPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMI C UCIOIb30BaHUEM (PUBHUECKUX
BEIMYMH (Macca, O0OBbEM Tra3oB, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMUYECKOU
dbopMysIbl BEIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHMUYECKHX DJIEMEHTOB,
MPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHMI: IPOTHO3UPOBATH, AHATU3UPOBATh U OIIEHUBATH
C TIO3UIMK  DKOJOTHYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM W
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJIOBEKa, CBS3aHHOW ¢ mepepaboTKoM
BEII[ECTB, MCTOIL30BATh MOJYICHHBIC 3HAHUS JIJISI PUHSTHS TPAMOTHBIX PEIIeHUN
po0JieM B CUTYaIlUsIX, CBSI3aHHBIX C XUMUEH;



c(hOpPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TIJIAHUPOBATh W TPOBOIWTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyYeHHE W M3YYEHUE CBOMCTB OPraHUYECKUX
BEILECTB, KAYECTBEHHBIE pEAKIHMH YIJIEBOAOPOAOB pPAa3IMYHbIX KJIACCOB U
KHCJIOPOACOJICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPABUII
Oe3zomacHOro oOpamieHusi ¢ BEUIECTBAaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMynmupoBaTh 1LETb HUCCIEIOBaHMS, TMPEACTABIATh B pPa3nuyHOW (opme
pe3yJbTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0JIaTh MpPaBHJIa KOJIOTMYECKH 11eJ1eCO00pa3HOro MOBEACHUs B OBITY U
TPYJOBOHM JIEATEILHOCTH B LIEJIAX COXPAHEHHUS! CBOETO 370pPOBbS, OKPYXKAIOIIEH
MPUPOJTHON CPEJIbl U IOCTUXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JEWCTBHUS HA KUBBIE OpPraHU3MBI
ONpeIeIEHHBIX OPTaHUYECKUX BEILECTB, MOHMMas cMbIc nokazatens [1/K;

aHAIM3UPOBaTh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
MPOMBIILJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTh YMEHUM: OCYIIECTBIIATH LEJIEHANPAaBICHHBIA MOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpecTBa MaccoBoi nHpopManuu, IHTepHeT U apyrue), KpUTUIECKU
aHANIM3UPOBaTh XUMHUUYECKYI0 MH(OpMaIuio, nepepadareiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHO 3a/1auei.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas U HeopraHuyeckas
XUMUSD) OTPaXKaroT:

c(OpPMHPOBAHHOCTh MPEJICTABIECHUN: O MaTepUalbHOM E€IUHCTBE MHUDPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTU SIBICHUM TPHUPOABI, O MECT€ U 3HAYECHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOM, DHEPreTHUEeCKOW W IHINEeBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JaHUU HOBBIX MaTEPHUATIOB, HOBBIX
VMCTOYHHUKOB SHEPTHH, B O0ECHNEYEHUH PAlMOHAIBHOTO MPUPOAOIOIb30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEN KyJIbTyphl YEJIIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U MPHUPOJHOMN

cpene;
BJIQJICHHEC  CHCTEMOM  XUMHYECKMX  3HAHUHM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIArAIONIUEe IMOHATHS — XHMHYCCKHH 3JCMEHT, aToM, SJIpO aToMa,

U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIC OpOUTATH, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3aIs aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJId, BAQJEHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTEIEHb  OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAs, MeETaJIMYEcKas, BOJOPOJIHAs),



KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SJIEKTPOJIMTHI,
HEAJIEKTPOJUTHL, AJIEKTPOJUTHYECKAs JUCCOLMALNS, CTENEHb JIUCCOLMALNU,
BOJIOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH HS(deKT
XUMUYECKON PEAKIMU, CKOPOCTh XUMUYECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS JJICKTPOIUTHUECKOW IHUCCOIUAIUU, MEPUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
IPEBPAILECHUS SHEPTUH NPH XUMUYECKUX PEAKLHSIX, 3aKOH MOCTOSHCTBA COCTAaBa
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM SI3bIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHHUS, JIEKAIIME B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMCHHBIC
IPEACTABICHUS. O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJSIPHOM YpPOBHSX; TNPEJICTAaBICHUA O MEXaHU3Max XUMHUYECKHUX
peaKkumii, TEPMOAMHAMUYECKHX W  KUHETHYECKUX 3aKOHOMEPHOCTIX  HX
IIPOTEKaHUs, 0 XMMUYECKOM PAaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(aKTOJOTMYECKHUE CBEJCHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUHM U OE€30I1aCHOM
WCITOJIb30BAaHUU BAXXKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKON
NEATEIbHOCTH  Ye€JOBEeKa, OOIMX  HAYYHBIX NPUHIUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NPU3HAKU IOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MpU
ONMHMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMHMUYECKYID CHMBOJIUKY IS
cocTaBieHUs: (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMMUYECKUX  pEakLuH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOW CBs3M (KOBaJEHTHas,
VOHHAs, METaJUIMYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElETKN
KOHKPETHOT'O BEILIECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALNIMYECKON pEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKI[UU IO PA3JIMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQeKTy peakiuuu, U3MEHEHHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanuzatopa u
JPyTHE); CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPUU JUIs KilacCU(pUKAIIH
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUI;



c(OPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPHOINYECKOro 3akoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILIYIO0, O0OBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

cOpPMHPOBAHHOCTh YMEHHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKUX OJJIIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[lepuomnueckoin  cucremsr  J[.H. MenpaeneeBa,  UCIONB3YS  NOHATHUS
«QHEPTreTUYECKHE YPOBHW», «IHEPTeTUUYCCKUE IMOAYPOBHM», «S-, P-, O-aToMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE HIHEPTreTUUYECKHUE COCTOSIHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XUMHUYECKHX JJIEMEHTOB M UX
COCIMHEHUM 10 mnepuojgam u rpynmnam llepuwoamueckor cucremsl [, .
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

chOpPMHUPOBAHHOCTh ~YMEHMI: XapakTEepU30BaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHE  CBOMCTBAa  BEILIECTB  PA3JIMYHBIX  KJACCOB,  IOATBEPKIATH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXIY HEOPTraHWYECKUMH BELIECTBAMHU C
MTOMOIIIbIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIN;

c()OPMHPOBAHHOCTh yYMEHUS PACKpBIBATh CYIIHOCTb: OKHCJIHMTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUH; peakuil MOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX TOJHBIX H
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHWW;,  pEakUMil  TUAPOIW3a;  PEaKIui
KOMILJIEKCO0Opa30BaHus (Ha pUMeEPE THIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

cOPMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX PEaKIUi C YYETOM HX SHEPreTUYECKUX XapaKTEPHUCTHK, XapakTep
M3MEHEHUSI CKOPOCTH XHMHUYECKOM pEakluyd B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakToOpoB, a Tak)Ke XapakTep CMELIEHUSI XUMUYECKOTO PABHOBECHSI IO BIUSIHUEM
BHeWHUX Bo3aeicTBuid (mpunuun Jle [larense);

chOpPMHPOBAHHOCTh yYMEHUSI XapaKTEPU30BaTh XUMUYECKHUE PpEaKIIUH,
JIeXKallMe B OCHOBE MPOMBIIIJICHHOTO ITOJIYYE€HUsI CEPHOW KHCIIOTHI, aMMHAaKa,
oOlIue HayyHble MPUHLMIB XUMHUYECKUX MPOU3BOJICTB; 11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIINIJIEHHOCTH U B OBITY C TOYKH
3pE€HMS COOTHOLLIEHUS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAaHUM O METOJIaX HAYYHOTO
MO3HAHUA SIBJICHHN NpUpOAbl — HAOIIOICHUE, W3MEPEHHE, MOJCIUPOBAHUE,
AKCTIEPUMEHT (peabHbIN U MBICICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS TPUMEHSTh 3TU 3HAHUA TIPU YKCIEPUMEHTATILHOM MCCIIEIOBAHUM BEIIECTB
U s OOBSICHEHWS XWMHUYECKUX SBJICHUN, HMMEIOMUX MECTO B MPHUPO/IE,
MIPAKTUYECKOM JIEATEIBHOCTH YEJIOBEKA U B IIOBCEIHEBHOW JKU3HU;



c(OpPMUPOBAHHOCTh YMEHHUS BBISBISTH B3aMMOCBS3b XUMHUYECKHX 3HAHHUM C
NOHATUSAMU M NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIS
00J1€€ OCO3HAHHOIO MIOHUMAHUS MAaTEPUATIBHOIO €IMHCTBA MUPA;

chOpPMHUPOBAHHOCTh, YMEHHUSI MPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUN «MaccoBas JIOJs BEIIECTBA B PACTBOPE» U «MOJSIPHAsT KOHILIEHTPAIUS»;
Macchl BeIeCTBa WM 00BbEMA Tas3a MO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YyYacCTBYIOIIMX B PEaKIMM BEIIECTB; TEIJIOBOrO 3(dexra
peaKkiy; 3HA4YeHHs] BOJOPOJHOrO TMOKa3aTelis PacTBOPOB KUCIOT U IIEJouYeh C
W3BECTHOM CTENEHBIO AMCCOLMAIMM, Macchl (00bEMA, KOJIMYECTBA BELIECTBA)
MPOJYKTa PEAKIUHU, €CIId OJHO M3 UCXOJHBIX BEIECTB JaHO B BHJIE PAcTBOpa C
ONpe/IeIEHHOW MAacCOBOM 10/l pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT mpHMECH); JOJM BBIXOJA IPOJIYKTa pEaKUHH; OOBEMHBIX OTHOIICHHI
ra3os;

Cc()OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (IIPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, H3YyUYECHHUE BIUSHUSA
pa3nMuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  pEakUuu, pelieHHe
IKCIEPUMEHTAIbHBIX 3afad 1o Temam «Mertamne» u «Hemeramib») ¢
coOJII0/IeHnEM TpaBUil 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a0OpaTOpHBIM
obopynoBanueM, (¢GoOpMyJIupoOBaTh I1€b HCCIEAOBaHUS, MPEICTABIATH B
pas3nuuHOil opMe pe3yNbTaThl SKCIIEPUMEHTA, AHAJIU3UPOBATH U OLCHUBATh UX
JIOCTOBEPHOCTB;

c(OpMUPOBAHHOCTH YMEHUI: COOIIONATh MTpaBUJIa MOJIb30BAHUS XUMUUECKON
nocyol W JabopaTOpHBIM 00OpyJAOBaHUEM, OOpalieHus C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKLMSMHU IO BBINOJHEHUIO JA0OPATOPHBIX XUMHUYECKUX
OTBITOB, HKOJIOTMYECKU L€JIeCO00pPa3HOro TMOBEACHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LEJISAX COXPAHEHUS CBOETO 3J0POBbs, OKPYXKAOLIEH NPUPOIHOU
Cpelbl M JOCTHXKEHHMS €€ YCTOMYMBOIO PAa3BUTHs, OCO3HABaTh OIMACHOCTh
TOKCUYECKOTO JEHCTBUSA HA UBBIE OPTaHU3MBbI OINpPEACIIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHUMas cMbIcs nokazarens [1K;

C()OPMUPOBAHHOCTh YMEHHUM: OCYLIECTBIIATh LI€JICHANPABICHHBIA IOUCK
XUMHUYECKON MH(GOpMAILlMU B Pa3IMUHBIX UCTOYHUKAX (HaydyHas U yueOHO-HAy4HasI
JUTEpaTypa, CpeicTBa MaccoBor nHpopManuu, MIHTepHeT U apyrue), KpUTUYECKU
aHAJIM3UPOBaTh XUMHUYECKYI0 MH(OpMaIMIo, epepadaTbiBaTh €€ U UCMOIb30BaATh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a1aueH.
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bu6nunorexa LIOK

5.1 BricokOMONEKyIIIpHBIE COETUHEHUS 6 1 https://m.edso0.ru/00ad9ch?

Htoro no pazneny 6

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 6

11 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iejioB H TeM uu¢poBbIie
Ne ni/m P Konrpoabnbie IIpakTunyeckue (uubp )
NporpaMMbl Bcero o0pa3oBaTejbHbIE
padoTbl padoThI
pecypchl

Paszgen 1. Teoperuueckue 0CHOBbI XUMHH



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Crpoenue atoma. [lepuonndeckuii 3akoH

bu6mmoreka [IOK
11 u [lepuonnueckas cucreMa XMMUYECKUX 9
https://m.edsoo.ru/00ad9ch2
sanemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOTOOOpasue 1
BCILICCTB
1.3 XHUMHYECKUE PEaKIUU 19
Wroro mo paszneny 39
Paznen 2. Heoprannueckasi XumMus
bu6mmoreka [IOK
2.1 H 1
CMCTAILIH 3 https://m.edsoo.ru/00ad9ch2
2.2 Mertaibl 23
Hroro no pasneny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTo/ibl TO3HAHUS B XUMUU. XUMUS U 9 bubmuorexa [JOK
' KH3Hb https://m.eds00.ru/00ad9ch2
Hroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

