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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 o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa 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, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIMIUMCS 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 €  OCHOBOIOJIAraroIIUMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAsA, peaju3alus KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npe1ycMaTpUBaET
OMpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arrecTtaniud B (OPME E€IMHOTO TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:

e YCTaHABIMBAE€T HMHBApPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOE
JUISL W3Y4YEHUsT B paMKax OTAENbHBIX MpoQuieid, npeaycMaTpuBaeT



pacnpesneseHue M CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUTAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHKAM B IpOrpamMMe MO XUMHUH MPETyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBISIOUICH coliep)kaHusl yueOHOro mpeaMmera
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMPENENSIThCS B COOTBETCTBUHU C HANPABIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJsiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTeME
nuddepeHIUpOBaHHOTO OOYYE€HUsI Ha YpPOBHE CpeaHero oOiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUs HANpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKaxX MW3Y4YEHHUsS CHELHMAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OPraHU3aLUSAX CPEIHEro Mpo(ecCHOHATBHOTO
oOpa3zoBanus. B 3Toll CBsA3M H3yueHHE TMpeaMeTa «XHUMHsD» OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha  paclldpeHue U yriayOJieHHWe TEOpEeTHYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCs, BEIOPABIIUX OMPENEIEHHBIN MPOohUITh
oOy4eHus1, B TOM YHCIIE C TIEPCIIEKTUBON MOCIEAYIOUIET0 NOTYyYEHUSI XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusix npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ aTum,
B cBere TpeboBanuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBPHOM MPOTpaMMBbl  CpeaHEero ooOmero oOpa3oBaHUs
U3ydeHue ImpeameTa «XUMHUsS» OPHUEHTHPOBAHO TAaKKe Ha pEIICHHE 3aJay
BOCIHUTAHUSA U COLMAIBHOIO PAa3BUTHUS OOydaromuxcs, Ha (popMHpOBaHUE y HHX
OOLIEMHTEIIEKTYaJbHbIX YMEHHUM, YMEHUIA pallMOHANU3alMU y4eOHOTO Tpyla U



OOOOMIEHHBIX ~ CIOCOOOB  JESATENBHOCTH, HUMEIOMIMX  MEXIUCUUIUTMHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngOmyMu TpeaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHM3allKi COJAEPKAHMUSI 3TUX KypCOB B IMpOrpaMMme IO XHMHUU 33 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriyOJIEHHOTO
YpOBHEW U3yueHUS MpeaAMETA.

OcHoBy cojepkaHus KypcoB «OpraHudeckas xumus» ©u «OOmas u
HEOpraHWYeCcKas XHMHS» COCTABIISIET COBOKYMHOCTh MPEIAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HaHUU TIOMy4YaeT OMpeneiIEHHOE TEOPETUYECKOE OMOJIHEHHE, MO3BOJIAIONIEEe
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Marepuana. Tak, Ha yriayOJIE€HHOM YpOBHE H3yYEHHs MpeaMera obecredeHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEJIMUYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
JJIEMEHTaX W CBOWCTBAX HMX COEJAMHEHUN HA OCHOBE PACIIUPEHUS U YTIyOJICHHS
NPEJICTAaBICHUNA O CTPOSHUH BEIIECTBA, XMMHUYECKOW CBA3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUS PEAKIMH, paCCMATPUBAEMBIX C TOUKH 3PEHHS] XUMUUECKOU KUHETHUKU
U TepMoAuHaMHMKH. M3yueHume mnepuogmueckoro 3akoHa U Ilepuoauueckoi
CUCTEMBl  XHMHUYECKHX  DJJIEMEHTOB  0Oa3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMUYECKasi CBSI3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUTIOB ~ peakuuid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBlIeHUH 00
AIIEKTPOXUMHUYECKUX MPOIECCax U IEKTPOJIN3E PACINIABOB U PaCTBOPOB BEIIECTB.
B kxypce opranmdeckoldl XMMHUHU TPH PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTca 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIHii.

Oco0oe 3HayeHWe WUMEET TO, UYTO Ha COACpPNKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YUYCHHS JIJIs1 KJIACCOB OMpPeNeaEHHOTo mpodus (TIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K oOIel cucreme
MPEIMETHBIX 3HAHUIN) OKa3bIBAIOT BIMSHHE CMEXKHbBIE TIpeIMeThl. Tak, Hampumep,
B COJICpKaHUM TIPEMETa ISl KIACCOB XUMHUKO-(DU3UYecKOTo mpoduist O00bIIoe
3HaueHUe OyIyT MMETh AJIEeMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3yYCHUU TIpelIMeTa B JaHHOM cliydae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJICKYJIIpHAsi Teopusi (MOJEKyJsipHas Teopusi B (U3HUKE), 3aKOHBI COXpPaHEHUS
MacChl W DHEPTUH, 3aKOHBI TEPMOJMHAMHKHU, 3JICKTPOJU3a, MPEJACTABICHUS O
CTPOCHHH BEIIIECTB U JIPYyToe.



B TO ke BpeMa B COIEp)KAaHMM IIpeAMETa JUId KIIACCOB XUMHKO-
ounonornueckoro npoduiast OONbUINI yAENbHBIM Bec OyaeT MMETh OpraHHuYecKas
xumusa. B 3TOM ciydae mpeAocTaBiiieTCs  BO3MOXKHOCTh g Ooliee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IPUMEPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JUOUAbI, OENIKH, YTIJIEBOJbI, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipu 3TOM 3HaHMS O COCTaBE M CBOWCTBAX NPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3y4YCHHS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMmupoBaHMs OCHOB HAyyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIIEHAYYHBIX METO/IOB MTO3HAHUS U OTBITA MPAKTUYECKOTO MPUMEHEHUS HAYIHBIX
3HAHWM HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHble NpeaMeThl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEPATYpPA».

[Ipn u3ydyenuun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU KakK oOO0JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMIpEeAMETa MPeIoiaraet
peanu3anuio TaKux LeseH, Kak:

e (opMupOBaHME TPEACTABICHUI: O MaTepUalbHOM €IMHCTBE MHpAa,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beaylleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HUCTOYHUKOB YHEPTUH, B
0o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U PUPOIHOM Cpele;

e OCBOCHME CHUCTEMBl 3HAaHHUM, JIEKAIIMX B OCHOBE XUMHUYECKOHN
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: QyHIaMEHTAIbHbIX
IIOHATUM, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUs XMUMHUYECKUX PEAKLHU, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
Hay4HBIX MPUHLIHAINAX XUMUYECKOTO MPOU3BOJICTBA;



e (opmupoBanue y O0y4JaroIIIXCs OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHHS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, i OOBSCHECHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIHM3a U OICHKHU C MO3HIINKN YKOJIOTHIECKON 0€30IMacHOCTH MOCIIEICTBHMA
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEIIECTB;

e yrayOJieHWe TPEACTABICHHM O  HAy4yHbIX  METOJax  IO3HaHuS,
HEOOXOMUMBIX JUIsl TIPUOOPETEHUST YMEHUW OPUCHTHUPOBATHCS B MHPE
BCIIECTB M OOBSICHCHUS XUMHUYECKHUX SIBICHHUM, WMEIOIMHUX MECTO B
IPUPOJIE, B MPAKTUUECKOM IEATETLHOCTH U MOBCETHEBHON KU3HHU.

B nmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
(GyHKIIUN 1IETOCTHOM CHUCTEMBI CpeAHEero oOiiero oOpa3oBaHUsl MPU H3YYCHUU
npeaMera  «XUMHUS» Ha  YyIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
MPUOOPETAIOT TaKKUE IEIH U 3a]1auH, KaK:

e BOCINHUTAHHE YOESXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBDI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIATHBIX HCCICIOBAHUNA B XUMHH, (POpMUpOBAHHE MHUPOBO33PECHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

e pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIbHBIX U TBOPUYCCKUX
criocoOHOCTeM oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbI0 U TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

e (opMupoBaHME YMEHHMIA W HABBIKOB Pa3yMHOTO TMPHUPOJIOIOJIB30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYpPHhI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6m1ee 4KciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YyUYCHUS] XUMHUU Ha yTIyO0JIeHHOM
YpOBHE CcpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kiacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAeNIO).
N3yuenne XuMHuM TPOBOJUTCA C HCIOJIB30BaHMEM IU(PPOBOTO W
aHAJIOTOBOTO OOOPYJOBAaHUS XMMUYECKOW Ja0OpaTOpUM NETCKOTO TEXHOIapKa
«KBaHTOpHYM» B COOTBETCTBUHM C METOAMYECCKUMHU PEKOMEHIAIUSAMHU 10
CO3/IaHUI0 U (PYHKITMOHUPOBAHUIO JIETCKUX TeXHOMapKoB «KBaHTOprym» Ha 0asze



o01eo0pa3oBaTelbHON OpraHM3alMKi, METOAUYEeCKHM Mocobuem Jlopodeena
M.B. Peanuzanus o0pa3oBaTenbHBIX MPOTPaMM MO XUMHH C HCIOJb30BAHHEM
oOopynoBanus Aerckoro texHomnapka «llIkonbubrii kBantopuym» 10-11 kmacchl.
YraybneHHsli ypoBeHb, Mockna, 2021

COAEPXKXAHUE OBYUEHUA

(mpakTHyeckash 4acThb Y4eOHOro COJAep)KaHMs MpeIMeTa YCHJIeHAa MaTepualbHO-
TEXHUUYECKON 0a30i NeTcKoro texHomapka «KBaHTOpHYM», UCHOIB3YEMOTO ISl pealn3aliu
00pa30BaTebHBIX IPOrPaMM B paMKax IpernojaBaHusl XUMUH)

10 KUIACC
OPTAHUYECKASA XUMUA
Teopernyeckue OCHOBbI OPraHUYECKOH XMMMH.

[Ipenmer W 3HAYEHHWE OPraHUYECKOW  XHWMHUH, TMPEJICTABICHHE O
MHOT000pa3iy OPraHUYECKUX COETMHEHHUIA.

OJEeKTPOHHOE CTPOEHUE aToMa Yriepojaa: OCHOBHOE U BO30YKIEHHOE
COCTOsIHUA. BaJleHTHBIE BO3MOXXHOCTH aToma yYIVIEpoJa. XHUMHUYECKas CBSA3b B
OpraHUYECKUX COEIMHEHMSX. Tumbl TUOpHIM3allMM aTOMHBIX opOuTanei
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpuHapHasi, 1BOHAas U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJIaX
opranuyeckux BemecTB. [loHsTHE O CBOOOAHOM pajgukane, Hykieopuie u
anekTpodue.

Teopuss crpoeHnst opraHuueckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE NIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUHU CTPOCHHMS
OpraHUYEeCKUX CcOoequHEeHUH. MoeKkyaspHble W  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHas,
ckenetHas. M3omepus. Bunabl wn30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o KiIaccupuUKAMU OpraHUYecKux BemlecTB. [loHsTHe 0
¢bynkunoHansHOM rpymnme. ['omonorus. ['omonornyueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobenHocty U KiaccuuKays OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPraHUYECKONU XUMUMU.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHUE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajaMd Ha HUX
OCHOBE, OIIBITHI 10 IPEBPALICHUI) OPTraHUYECKUX BEIIECTB INPU HArPEBAHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJAENEH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YraeBoaopoasl.



Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTanei yriaepoaa, 6-cBs3b. DU3NUYECKUE CBOWMCTBA
aJIKaHOB.

XHWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3AINHU, TUPOJIN3a, KpeKUHra, ropenus. [IpeacraBienue o
MEXaHU3ME PEaKIUN PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAaHOB.

[uknoankanel. O0mias ¢popmyina, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOEHUS M XUMHUYECKHUX CBOMCTB MaiblX (LUKIONPONAH, UUKIOOyTaH) H
OOBIYHBIX (IIMKJIOTICHTAH, IMKJIOTEKCAH) IMUKJIOATKaHOB. CIOCOOBI MOMyYEHUS |
MPUMEHEHUE ITUKIJIOATKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, oOmas (hopmyiia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOGHHE MOJIEKYJl alKeHOB, SpP*-
rudpuan3aius aTOMHBIX OpOuTaned yriaepoja, 6- U Tm-CBA3U. CTPYKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XUMUYECKHE CBOMCTBA: PEAKI[MU MPUCOCTUHEHMS, 3aMEIICHUS B O-TIOJIO0KECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIC peakiuy Ha IBOWHYIO CBsI3b. CrOocOObI MOMyYEHUs U TPUMEHEHUE
AJIKEHOB.

Ankaauensl. Knaccudukaius ajikagueHoB (CONPSKEHHBIC, U30JIUPOBAHHEIE,
Kymynuposaruvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS M XMMHUYECKUX CBOMCTB
CONpPsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Iloaumepuszaius
CONpsDKEHHBIX TueHOB. CrTocoObI MOMyUYeHUS U TPUMEHEHNE aIKaJUEHOB.

Ankunbl. ['omonorudeckuiil psijy aIkKuHOB, oO1as (GopMysia, HOMEHKIaTypa 1
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUUMU  NPUCOCAUHEHUS, JUMEpU3ALUU U
TpuMepu3aluu, okuciaeHus. KucjioTHeie CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdeckue YriieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmrast hopMyia, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
VIJIEBOJIOPOJHOM paJuKale, peakuud NPUCOCAUHEHUS, OKUCJIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OpPUEHTHUPYIONIEM JICUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PaTUKaIOB, KapOOKCHILHOM,
TUAPOKCUIIBHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcCOOEHHOCTH



XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YIIEBOAOPOIOB.

[Tpuponnsiit ra3. IlomytHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslif yrosib 1 npoayKTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHM), pUDOPMUHT, HUPOIM3.
[TpomykThl mepepaboTKu HEDTH, UX TPUMEHEHNE B MPOMBIIIIJICHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEXKAY Pa3JIMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
aMuHOrpymnmy. JlelicTBue Ha TallOT€HIPOU3BOJHBIE BOJHOIO U CHUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM WU LIMHKOM.
[Tonsitue 0 METAJIJIOOPTaHUYECKUX COCIMHECHUSAX. Hcnons3oBaHue
raJlOTEHIIPOM3BOJHBIX  YIJIEBOJAOPOAOB B OBITY, TEXHUKE M IIPU CHUHTE3€
OpPraHUYECKUX BEIECTB.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsSl BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakluii YrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeYMBaHWE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJECHCTBUE al€TUIICHA C
aMMHauHbIM pacTBOpoM okcuga cepeopa(l)), kadyecTBeHHOE OOHapy)KEeHUE
yrilepoga ¥ BOJAOPOAA B OPraHWYECKUX BEIIECTBAX, IOJYYEHHE OJTWIECHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIUPOBAHHE MOJIEKYJ
YTJIEBOAOPOI0OB U raJIOr€HIPOU3BOIHBIX YTIJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranuyeckue CoeAUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHHWEe MOJeKyn (Ha Mpumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusudyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOaopoaHble CBS3M MEXAY MOJIEKYJIAMH CIIHPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIEHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. [[eficTBHE 3TaHOIAa U METAHOJIA
Ha opranm3M uenoBeka. CrocoObl MOMy4YeHUs W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ASTUJICHIVIMKOAb W TriulepuH. duszndeckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTAMH, KayeCTBEHHAas peaklusi Ha MHOTOATOMHBIE
cnupthl. [IpencraBieHne 0 MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.



HeiictBue Ha opranu3m uenoBeka. CrnocoObl MOJyYeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJNEKYIbl, B3aWUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
OenzonbHOTO sipa. Pusnueckue cpBoiicTBa ¢eHona. OCOOCHHOCTH XMMHYECKUX
cBOMCTB (eHona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (heHona.
Crioco6b1 mosrydenus v mpuMeHnenne perona. denondopmanbaeruaaas cModa.

KapOoHunbHbIE COETUMHEHUS — JIbJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJIeruioB U KETOHOB, oO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeguHeHus. OKUCIEHUE albJIETU0B, KAYECTBEHHBIC PEAKIIUU Ha albICTHU/IbI.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJICTHIOB U KETOHOB.

OAHOOCHOBHBIE TIpe/IeNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIaTypa. Puznueckue cBOMCTBa
OJIHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BoAopoaHbie CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakiusi 3TepudUKalMy, PEAKIUU C Y4YaCTUEM YIJIEBOJOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MypaBbHUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENECIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenn BBICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MAJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAS,
JUHONIeH08as KUcinoThl. CriocoObl MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUs H
HOMEHKJIaTypa. PU3NUECKUE U XMMHUYECKHUE CBOMCTBA: THAPOIW3 B KHCJIOW H
HIETIOYHOM cpee.

Kupswi. Ctpoenue, GpU3NUECKUe U XMMHUYECKUE CBOWCTBA KUPOB: THAPOIIH3 B
KHUCIION U 1iesioyHo cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HENPEACIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajlakTo3a, pubo3a,
Je30Kcupr003a. OU3NYECKUe CBOMCTBA W HaxOXXJACHHE B Ipupoje. PoTocuHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHHE B KU3HEICITEIbHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajibT03a U
naKkTo3a. BoccranapivBaromme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapuaoB. Haxoxaenue B npupojse u npuMmenenue. [lonmrcaxapuapl: kpaxmain,
JIMKOTEH W 1esuitosio3a. CTpoeHHe MAaKpOMOJIEKYJl Kpaxmania, T[JIMKOT€Ha W
neJToo3bl.  PU3MYECKHME CBOWMCTBA KpaxMala W LEJUIIOJ03bl. XHUMHUYECKHE



CBOMCTBA Kpaxmaya: TMAPOJU3, KAaYECTBEHHAs pEeakuMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIN3, MOdyYeHHe >PHUpoB LeToa03bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBII HIENK).

DKCIEePUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB W HUX MPEBpaICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHUE 3TaHOA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTa B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BAHHE
BUJIEOMATEPHUAIIOB), KAauE€CTBEHHbIC PEAKIMM Ha aibAeTUAbl (C THUIPOKCHIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaMm «CHupTel U
denonb», «KapooHoBbie KUCTOTHI. ClOXKHBIE YDUPBD».

A3oTcoaepxaliue OpraHu4yecKue CoeAuHEHM.

AMUHBI — OpraHuYecKue Mpou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUyecKue W apOMATHUYECKUE, TIEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIC.
Crpoennie MoJieKys, oOmas (opmyia, U30Mepusi, HOMEHKIATypa U (pU3HYECKUE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJACHCTBHE TNMEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWUIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYyNN aTOMOB B MoJieKyJie aHWInHA. OCcOOEHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwIMH. CrocoObl
MOJIYYCHUS] M TpUMEHEeHHe anudarnueckux aMuHOB. [lomydeHue aHwIMHA U3
HUTPOOEH30a.

AmunokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCIMHEHUW, peaKlMs MOJHUKOHICHCALUH, O0pa3oBaHUE MENTHIHOM CBS3U.
buonornyeckoe 3HaueHne aMUHOKUACTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npupoaHsie Tonumephl. llepBuuHasi, BTOpUYHAs W TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: THUIPOJU3, JCHATypaIus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBpaICHUN:
pacTBopeHre O€nKOB B BOJIE, JEHATypalus OEJIKOB NMpPU HArpeBaHUM, LIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTconepkaliye — opraHhyeckue — coeauHeHus’» U «Pacmo3naBaHue
OPraHUYECKUX COCITMHECHUI.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS.



OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJHCTHPOJ, TMOJUMETHIMETAKpWIAT, IOJUKApOOHATHI,
noJimdTUICHTEpePTaarT). Y Trim3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, U30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CHEIUAIBHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOIAIINE MOJIUMEPHI, OHOpa3IaraeMple OJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIIECHUE HJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnblie 3agaun.

Haxoxnaenue MoJekyIsipHOH (OpMyJibl OPraHHMYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAaXOXKJIEHUE
MOJIEKYJISIpHON  (pOpMYJIBI OPTaHUYECKOrO0 COeAuHEHUs 1Mo Macce (00bEMYy)
MPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peakiMi W/ HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
MOJIYYEHUs], ONpPENeNIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBS3€M NPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUW, TaK U TOHSITUH, TNPUHATHIX B OTIEIBHBIX MPEIMETax
€CTECTBEHHO-HAYYHOT0 IIKJIA.

OO1m1e ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SBJICHUE, HAYYHBIN (PaKT, rUNoTe3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (DU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOcHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUA, OpOKEHUE,



dorocuHTE3, IBIXaHHWE, OEJIKH, YIJIEBOABI, JKUPHI, HYKIECHHOBBIE KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMUH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIA€MOCTh KOBAJECHTHOW CBsA3U. KparTHbie CBs3u. BomopoaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMILUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHH. 3aKOH COXPaHEHMSI MAacChl BEIIECTB; 3aKOH COXPAaHEHMS U MPEBpaIICHUS
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMbIEC PeaKIMK. XUMHYEeCKoe paBHOBecre. KoHncTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanus. CulibHbIE U Ccla0ble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTaHOBUTENb. Ilpomecchl OKHUCIEHHST YW BOCCTaHOBJIEHUS.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3ioKEeHHEe TEPOKCHUIA BOJIOpPOJAa B IMPUCYTCTBHM KaTalu3aTtopa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, pusndeckne M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TOTYYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. Haxoxnenue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUsS, (U3HYCCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOIOM, H €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MeTtamioB B [lepron4ecKol CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJIOB: TUAPOMETAILTYpPrus, NUPOMETAIUTYPIHUs,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHNE MPOCTHIX BEIIECTB U UX COCIMHEHU.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, TPUMEHEHUE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB ToO0ouHbIX moarpynn  (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAMHEHUH.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckrue U XMMUYECKHUE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHbI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMAPOKCH]IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [I[puMmenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYECHHE KOJUIeKIMM «MeTrauibl M CIUIaBb», B3aWMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCHUIOB AIIOMUHUA M ILMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonsTue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUS TMpernapaToB OBITOBOM XHUMHU B IIOBCEIHEBHOMN
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 31eKTpOHUKH. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMM, €CIH OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTpAIIMM BEIIECTBA B PacTBOpE, JIOJM BBIXOJA MNPOJYKTa pEaKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  U3YyYCHUM OOImed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHTHS: SBJICHUE, HAYYHBIN (haKT, TUTIOTE3A,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKkalius, nepuogudHOCTh, HAOIIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, JHEPTETUUECKUI YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBObI, HYKICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOIACTBO, MUIIEBAS MPOMBIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIEIEHBI CIEAYIONIME COCTaBIISIONIME: OCO3HAHHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMd U HOPMaMu T[IOBEJICHUS;, HaJIU4Yue
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
0Oy4Jaronuxcst B MPOIEcce pean3aiui 00pa3oBaTeIbHOM JeATeIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIC B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON MAEATEIBHOCTH TMPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0O OBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IMOBEACHUE M TMOCTYNKH CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJISIM TpyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE MIPUPOTHON U COIMAIBHOM CPEIbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEIOTBPAILIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJICHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JJIE  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TIJIOOATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUHN MEAUIIMHBI, 00€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHAJIu3a U OOBSCHEHUS SBJICHUN OKPYKAIOIIET0 MUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJb30BaTh XUMHYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydaroIIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YyYaronXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LENU JACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSTHUS JJISI OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MpH PElIeHWH Y4eOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3aj]ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIHI.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OPMYJIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3MPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIbHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XHMHUYECKOTO COJIEpP)KaHUsA, CIPaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAUMOW JUIS BBIMOJHECHHS YYEOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIULIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;
UCITI0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIIIIHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3aJ1aBaTh BONPOCHI IO CYILECTBY 00CYk/1aeMOM TEMbI B XO/1€ JUAJIOTa W/UIH
JUCKYCCHUH, BBICKA3bIBaTh UJI€U, (POPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS NPEAJIOKEHHOM 3a/1a4u;

BBICTYIIAaTh C TPE3CHTAIMEH pe3yJbTaTOB IMO3HABATEIHHOU ACATEIHHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaan3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
1o pe3yibTaTaM TPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS TO3HUIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeCTBHSA:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTH CBOK IIO3HABATEIIbHYIO
NESATENIBHOCTh, ONpeAessasd €€ ILeM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4€OHBIX UM HCCIIENOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IMOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHaJIW3a H
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMHUU HA yriayOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHMs BKIIIOYAIOT ClELM(PUUECKHE
JUIs yaeOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUM
10 OCBOEHHIO, MHTEPHPETAMi U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
10 TOJYYEHHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWM B Pa3IMYHbIX yYEOHBIX
CUTYalIMsIX, a TAKXKE B PEaJbHBIX )KU3HEHHBIX CUTYyallUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPEe3yJbTaTbl MPEACTABICHBI IO TOJaM
U3Y4YECHHUS.

10 KVIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTPAKAIOT:

c(OpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poju B O0ECHEeYEHUU YCTOWYMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SHEPTeTUUECKOU U
NUIIEBOM O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MaTEpUaJIOB,
HOBBIX HMCTOYHHUKOB DHEPIUH, B o0ecrnieueHnu pPaLMOHAJILHOIO
NPUPOAOIOIL30BaHUS, B (POPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYJIbTYphI



YEJIOBEKa, a TaKXe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHUCTEMOW  XUMHUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTEIIEHb OKUCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA psAJl, TOMOJOIH, YTIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHWYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS
U T[pEBpalICHUS BHEPrUM TMPU XUMUYECKHUX pEAKLHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
IOHUMAaHUsI IPUYMHHOCTH U CUCTEMHOCTH XMMHYECKHUX SIBICHUI; MPEICTABICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIN aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTsl | u Il pona);
(akTOJIOTHUYECKUE CBEJCHHUS O CBOMCTBaX, COCTaBE, IMOJYYEHUU U OE€30MaCHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTEIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIrO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEpepaOOTKU HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSITHIM,
yCTaHaBIMBATh MX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS NPHU
ONMCAHUM COCTaBa, CTPOCHUSI U CBOKCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJIi COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHd  MOCPEJICTBOM  COCTABJICHHUS
ANIEKTPOHHOIO OajlaHca ATUX peakluil, peakuuii HOHHOrO OOMEHa MyTEM
COCTABJICHHSI UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

W3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIU
UX XUMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;



c(hOpMHPOBAHHOCTh YMEHUN: yCTAHABIMBATH MPUHAJIC)KHOCTh HM3yUEHHBIX
OPTraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOMN
Homenkinarype (IUPAC) u npuBoauTh TpUBHAIbHBIC Ha3BaHHS MJIA OTACIBHBIX
MpeICTaBUTENIe OPraHUYEeCKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUILEPHUH,
ATWICHTJINKONb, (eHoN, (GOopMambIeTHl, aneTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OPTraHMYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBs3b, G- U T-CBA3b,
BOJOPOJIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa a1 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMCHHH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIIEBOJAOPOJIOB, CIUPTOB, abJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHIoB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh YMCHHS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTMHECHHUHA OT
KpPaTHOCTH M THUITa KOBAJICHTHOU CBsI3U (G- U T-CBSI31), B3AUMHOTO BIIMSIHHSI aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs  (He(Thb, NPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro MnepepadoOTKH MU
MIPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB TIEpEepadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIE oreparuu
MBICITUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — JUIA W3Y4YCHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;



c(OpMUPOBAHHOCTh YMEHHI: BBIABIISATH B3aMMOCBSA3b XUMUYECKUX 3HAHUN C
MNOHATUSAMU M TPEJCTABICHUSAMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OpMUPOBAHHOCTh YMEHUW: TMPOBOJUTH pPACU€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM XMMHUYECKUX PEAKIMHA C MCIOJIB30BaHUEM (DU3HUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWUYECTBEHHOU CTOPOHBI: PACUETHI MO HAXOXKICHUID XHUMHUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHUX 3JIEMEHTOB,
IPOAYKTaM CrOpaHusl, JIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, AHATTU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  IMOCIEACTBUSL  OBITOBOM U
IPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKa, CBS3aHHOW C MepepaboTKON
BEILECTB, UCMOJIb30BATh MOJYYCHHbIEC 3HAHUS JIJIsl IPUHATHS TPAMOTHBIX pELICHUIN
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAaKIMHM YIJIEBOJOPOAOB pPAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lady 10 PAacCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM IPABHII
Oe3omacHOro oOpallleHusi € BeEleCTBaMU U Ja0OpaTOpPHBIM 00OpPYIOBaHUEM,
dbopMynupoBaTh 1L€db HCCIENOBaHMS, MPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, AHATU3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBHJIa IKOJIOTMYECKHU 11eJ1eCO00pPa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
IIPUPOJHOM CPElIbl U JOCTUKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA >KHUBBIE OPraHHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokazarens [1JIK;

aHAIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM MHPopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHaAJIM3UPOBaTh XUMUYECKYI0 MH(POpMAIUIO, IepepadbaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a/1aueH.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX W MO3HABAEMOCTH SIBJICHUW NPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYECHUH PAIMOHAIBHOIO MPHUPOAOIOIH30BaHUSA, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONIUE TMOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, 3JICKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJICHHS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOCHHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(bakToJIOTHYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJIYYCHUU W 0O€30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHBIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuansHbie Ha3BaHUsI OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKkas, BOJOPOJHAs), THUN KPUCTALIUYECKON pEmIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCTh,  yMEHHWH:  KiIacCHU(PUIMPOBATH:  HEOPTAaHUUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSATENILHO BHIOMPATh OCHOBAHUSI U KPUTEPHUU JIJIsl KJlacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
Y IIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenzeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakluyd  TUAPOJIN3a;  PEaKuui
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pPEaKIMH B 3aBUCUMOCTU OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCThL YMEHHUS XapaKTePU30BaThb XHUMHUYECKHE PEaKIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU SKCIIEPUMEHTAIIBHOM UCCIEIOBAHUU BEILIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BbEMA ra3a Mo M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEaKIUM, €CIU OJHO M3 MCXOJHBIX BEIECTB JIaHO B BHUJE PacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHH: CaMOCTOSATENIBHO IUIAHUPOBATh U MPOBOJUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOW  peakiuu, pelieHue
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HOi (GopMe pe3yibTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATh UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH I€JIE€CO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOMH
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [IJIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJTM3UPOBaTh XUMHUUYECKYI0 MHPOPMALIUIO, TIepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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10 KJIACC
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Bcero

Hu(ppoBOro u

KoHnTpoJbHbie
aAHAJIOTOBOTO

padoThI

IIpakTHYeckue

padoTnl obopynosanus AT

«KBanTopuym»

OcHOBHBIE BHbI
AeITeJIHLHOCTH
o0y4yaromuxcst

1.1

Pa3nen 1. Teopernu

[Ipenmer

OPraHU4YEeCKON XUMHH.

Teopus crpoeHus
OpraHMYECKHUX
coenquHeHuit A. M.
byrneposa

€CKHE OCHOBbBI OpFaHH‘lGCKOﬁ XUMHUH

PackpbiBaTh cMbICT
M3y4aeMbIX MTOHATUN
(BBIIETIATEH UX
XapaKTepHbIE PU3HAKH) U
MPUMEHSTh 3TU TIOHATHUS
TIPH OTIFICAHWHU COCTaBa U
CTPOCHUS

BEIECTB, IS OOBICHCHUS
OTJIENBHBIX (DAaKTOB U
SIBIICHHI.

PackpriBath cMBICT
MOJIOKEHU

TEOPUHU CTPOCHUS
OpPTaHUYECKUX

BemecTB A. M. bytneposa
H

MPUMEHSATh UX JJIs
00BSICHEHMS

3aBUCUMOCTH CBOWCTB
BEIIECTB

OT COCTaBa U CTPOCHUSL.
Hcnons3oBath
XUMHYECKYHO




CHUMBOJIUKY JIJIS
COCTaBJICHUS
MOJIEKYJISIPHBIX H
CTPYKTYPHBIX
(pa3BEpHYTHIX,
COKpAILIEHHBIX,
CKEJETHBIX) POopMyI
OpPTaHMYECKUX

BEIIECTB.

Onpenenars BUAbI
XUMUYECKOH CBS3U
(oauHapHBIE, KPATHEIC)

B OPTaHMYECKUX
COEINHEHUSIX.
XapakTepus3oBaTh poiib U
3HAYCHHE

OpPTraHU4YECKON XUMHUU B
penieHnn

po0JIeM IKOIOTHIECKOH,
MUIIEBON

0e30MMacHOCTH, B pa3BUTHU
MEUIIUHBI, CO3TIaHUN
HOBBIX

MaTepuasos, B
obecrieyeHU U
paIoHAIBHOTO
MIPUPOJIOTIONH30BAHHNS;
MOATBEPKIATh €€ CBSI3b C
JIPYTHMH

Haykamu. Mcrionb30BaTh
MoJeNnu

OpraHUYECKUX BEIICCTB




JUTS WILTFOCTPAITAH UX
XHMHYECKOTO H
MIPOCTPAHCTBEHHOIO
CTPOCHUSI.

HabmronaTh 1 OUCHIBATE
JIEMOHCTPAIMOHHBIE
OIIBITHL;

IIPOBOJUTH U OIIUCHIBATH
J1a00PATOPHBIC OTBITHI

Hroro no pazneny

Pasznen 2. YriaeBogo

8

poabI

2.1

[Ipenenbubie
YIJIEBOAOPOABI —
QJIKaHbI, IUKIOAJIKAHBI

2.2

Henpenensueie
YIJIEBOAOPOABIL:
AJIKEHBI, AJIKa/INEHBI,
AJIKUHBI

14

Xum.o00pynoBaHue,
puoOop VIS TOTyYeHUS
ra3oB

2.3

2.4

2.5

Apomarnyeckue
YIJIEBOAOPOABI
(apensr)

IIpuponusie
VCTOYHUKNU
YIIIEBOIOPOAOB U UX
nepepaboTka

["anoreHnpou3BoOHbIC
YTJIEBOAOPOIOB

Bnanets nzyuaeMoeimMu
XHUMHUYECKUMU IMOHSITHUIMH.
BrIsBATE XapakTepHbIe
MPU3HAKHI

TIOHATHHN, YCTAaHABIIUBATh
HX

B3aMMOCBSI3b,
HCII0JIL30BATh
COOTBETCTBYIOIIIHE
IMOHSTHS

MIPH OIMCAHUU COCTABA,
CTpOEHUS

Y IIpEeBpALLCHUN
OpTaHUYIECKUX
COCIMHCHUI.
Hcmons30BaTh
XUMUYIECKYIO
CHUMBOJIMKY JJIs
COCTaBJICHUS
MOJIEKYJIAPHBIX U




CTPYKTYPHBIX
(pa3BEpHyToOH,
COKpAIlEHHOM,
CKeJeTHOH) hopMyI

YTIIEBOIOPOIOB
YcranaBiuBaTh
MPUHAIICKHOCTD
BEIIICCTB K
ONpENIEICHHOMY  KIJIACcCy
YTIIEBOIOPOIOB o

COCTaBy H CTPOCHHIO,
Ha3bIBaTh UX

M0 CHCTEMaTUYECKOU
HOMEHKJIAType; MPUBOIUTH
TPUBHAJILHBIC HA3BAHUS
OTJICBHBIX MIPEICTABUTEIICH
YIJICBOIOPOJIOR.
Onpenenars BUAbI
XUMHUYECKOU CBSI3H B
MOJIEKYJIaX YTIIEBOIOPOIOB
(xoBasIeHTHasI HETMOJIsIpHAs
Y TIOJISIpHAS, G- U T-CBSI3b).
[TonTBepxkaath Ha
KOHKPETHBIX ITpUMepax
XapakTep 3aBUCUMOCTH
PEaKIMOHHOM CITIOCOOHOCTH
YTIIEBOIOPOJIOB OT
KpaTHOCTH M TUIIA
KOBAJICHTHOH CBsI3H (G- U TT-
CBSI3M), B3aUMHOTO BIUSHHUS
aTOMOB ¥ TPYII aTOMOB B
MOJIEKYJIax; a TAK¥Ke OT
0CcOOEHHOCTEN pean3aliu




Pa3NIUYHBIX MEXaHU3MOB

MPOTEKAHUS PEaKITUH.
XapakTepu3oBaTh COCTaB,
CTpOEHHUE, IPUMECHEHHE,
¢bu3nuecKue 1 XUMUYECKHE
CBOMCTBA, BAXKHEUIIIHIE
CHOCOOBI TTOTY4EHHS
YIJIEBOAOPOIOB,
MpUHAIeKAIIX K
Pas3InYHBIM KJIACCAM.
BBISBIATH FEHETHUECKYIO
CBSI3b MEKAY
YIJIEBOAOPOIAMH
Pa3INYHBIX KJIACCOB U
MIOATBEPKIAATH €€ HATUYNE
YPaBHEHUSIMHU
COOTBETCTBYIOIIUX
XUMHAYECKHUX PEaKUUh C
WCTIOJIb30BaHHEM
CTPYKTYPHBIX (hopMyI
BEIIECTB.
Xapaktepu3oBaTh
WCTOYHUKHI
YIIIEBOIOPOTHOTO CHIPhS
(He(Th, MPUPOIHBIN Ta3,
YTOJIB), CIIOCOOBI UX
nepepaboTKu 1
MIPaKTUYECKOE MPUMEHEHHUE
MOJTy4aEeMBIX IIPH 3TOM
MPOJIYKTOB.
Ucnonb3oBath
00IIIeHAYYHBIC METOIbI




TO3HAHUS TIPU
CaMOCTOSITETIHLHOM
TUTAaHWPOBAHUH,
MPOBENCHUH U OITUCAHUH
XMMHYECKOTO
9KCIIEpPUMEHTA
(J1abopaTopHBIC OTBITHI U
MIpaKTHYECKHUE PabOTHI).
CremoBaTh IpaBUiIaM
Oe3omacHoi paboTHI B
nmaboparopuu mpu
WCTIOJIb30BaHAN
XUMUYECKOH OCYAbl U
000pyIOBaHUs, a TAKXKE
MIpaBwIIaM OOpaIeHHs C
BEILIECTBAMU B
COOTBETCTBUHU C
UHCTPYKIUSMHA
BBIITIOJTHCHUSA
J1a0OPATOPHBIX OIBITOB U
HpaKTHYECKUX paboT 1o
IMMOJIY4YCHUIO U U3YUCHUIO
OpPraHWYeCKHUX BEIIECTB.
IIpencraBnsTh pe3ynbTaThl
JKCTIEpUMEHTa B hopMe
3aIHCH ypaBHEHUH
COOTBETCTBYIOUINX
pEaKLMii ¥ 1e1aTh BEIBOJIBI
Ha WX OCHOBE.
HpOBO]II/ITI) BBIYUCJICHUA
JUTSL OTIpENIeTICHUS
MOJIEKYJISIPHON (OPMYITBI




Hroro no pasaceiny
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OpPraHUYeCcKOTro BEIECTBa
0 YPaBHEHUIO
XHMHUYECKON peakiiuu 1 1o
MacCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJSIINX B
€ro cocTas, 10 Macce
(00BEeMy) IPOAYKTOB
CTOpaHWs.
CamocTosATeIBHO
TUTAHAPOBATH U
OCYIIECTBIISTH CBOIO
MO3HABaTENBHYIO
JIeSTENIbHOCTD; TPUHUMATh
AKTUBHOC y4aCTUC B
TPyNIOBO# yaeOHOU
JIeSTEIIbHOCTH

Pa3znen 3. Kucsioponconep:kauue opranuieckue coeTuHEeHHs

3.1 Cruptel. Genon

KapOonunsHbie
COEINHEHUS:
3.2

AJIBACTUABI U KETOHEI.
KapOoHOBBIE KUCITOTHI.

11

21

[Tpubop ans
OKHCIIEHUS CIIUPTa Haj
MeEIHBIM
KaTajan3aTopom,
BBICOKOTEMIIEPATYPHBII
natyuk , Jatuuk pH,
npuoop AJISl CHHTE3a
OpPraHUYECKUX BEIIECTB
Hatuuk pH, npubop
JUTSL CHHTE3a
OpraHMYECKUX
BELIECTB

PackpsiBath cMbICH
M3y4aeMbIX TOHATUN
(BBIIETIATH UX XapaKTEPHBIE
MIPU3HAKHU) U IPUMEHSTh 3TH
MOHSITHUS IIPU OMUCAHUU
COCTaBa U CTPOCHUS
BEIIECTB, /U O0BSICHEHHS
OTJIENBHBIX ()aKTOB H
siBinenuil. Mcnonb3oBaTh
XUMUYECKYIO CUMBOJIMKY
JUIS1 COCTaBIICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX




Crnoxuble 3(upsl.
Kupsl

3.3

Yriesoanl

(pa3BépHyToOH,
cokpariéanoit) hopmy
KHCIIOPOJICOIEPKATIINX
OpPTraHUYECKUX BEIIECTB.
YcraHaBnuBaTh
MPUHAIJICKHOCTH
KHUCJIOPO0COACPKALTUX
OpPTaHUYECKUX BEIIECTB

K OIIPEIEIIEHHOMY KJIacCy
10 COCTaBY H CTPOSHHUIO,
Ha3bIBaTh UX II0
CHUCTEMAaTUYECKOI
HOMEHKJIAType; IPUBOIUTH
TpUBUATIHHBIC Ha3BAHUS
OTIETBHBIX
IIpeCTaBUTENIEH
KHCIIOPOJICOIEPIKATITHX
COETMHECHUM.
XapakTepru3oBaTh COCTAB,
CTpOEHHE, TPUMEHEHHE,
(du3nUecKue U XUMHYECKHe
CBOMCTBA, BAXKHEUIIINE
CTHOCOOBI TTOTYUEHHUS
IIpeICTaBUTENEH
Pa3IUYHBIX KJIacCOB
KHCIIOPOJICOIEPIKAIIIIX
COETMHEHWIA; BEISBIISITH
TEHETUYECKYIO CBS3b
MEXTy HUIMH U
MOJITBEPK/IaTh €€ HAIMUNE
YpaBHCHUSIMU
COOTBETCTBYIOIIHNX
XUMUYECKUX PEaKIUi ¢
HCIIONb30BaHUEM




CTPYKTYPHBIX (hopmyt
BelecTs. I[loaTBepkaaTh
Ha KOHKPETHBIX TpUMepax
XapaKTep 3aBUCUMOCTH
pEaKITMOHHOH CTIOCOOHOCTH
KHCIIOPOJICOIEPIKATIIIX
OpPTaHUYECKUX BEIIECTB OT
(hyHKIIMOHATBHBIX TPYTIIT B
COCTaBe UX MOJICKYII,
B3aMMHOI'O BJIMSIHUA
aTOMOB U I'PYIIII aTOMOB B
MOJIEKYJIaxX; a TaKXkKe OT
O0COOCHHOCTH pealTu3aIiui
Pa3TUYHBIX MEXaHU3MOB
MPOTEKAHUS PEAKLUH.
OnuceIBaThL COCTAB,
XUMHUECKOE CTPOCHHE U
NIpUMEHEHUE KUPOB U
YTJIEBOJIOB,
XapaKTepu30BaTh UX
3HAYEHUE IS
KU3HEACSITEITbHOCTH
OpTaHU3MOB.

Oco3HaBarh OMACHOCTH
BO3JICHCTBUS HA KUBEIE
OpraHu3Mbl OIIPEACICHHBIX
KHUCIIOPOJCOEePKAIINX
OpPraHuYCCKUX BCHICCTB U
MIOSICHSITh HAa TIPUMEPax
CIOCOOBI YMEHBIIICHUS U
MIPEIOTBPALICHHS UX
BPEIAHOTO BO3/ICHCTBUS Ha
OpTraHM3M YeJIOBEKa.
Hcnonb3oBath
00IIIeHayIHBIE METOIBI




MO3HAHUS TpU
CaMOCTOSITEIIbHOM
IUTAHUPOBAHUH,
MPOBEACHUH U ONHCAHUH
XUMHYECKOTO
JKCIIEpUMEHTA
(;rabopaTopHBIE OMBITH U
MIpaKTHIECKHUE PabOTHI).
CrnenoBaTh npaBuiiaM
Oe3omacHoi paboTHI B
nabopaTtopun Tpu
UCIIOJIb30BaHUN
XUMUYECKOH NOCyAbl U
000pymOBaHUS, a TAKXKe
MIpaBUIIaM OOpAaIEHIS C
BEII[ECTBAMH B
COOTBETCTBHUU C
UHCTPYKLUAMHU
BBIIIOJTHCHU S
71a00PaTOPHBIX OMBITOB
MIPaKTHIECKUX pabOT IO
TIOJTyYEHUIO ¥ H3YUCHHIO
OpPraHMYECKUX BEIIECTB.
[IpencraBusaTh pe3yabTaThl
9KCIIEpUMEHTA B (hopMe
3aIlMCH YpaBHEHUN
COOTBCTCTBYIOIIINX
peaKuuii U 1eN1aTh BHIBOIbI
Ha UX OCHOBE.

[IpoBoauTH BEIUMCIICHUS
IUIs OTIpeeTICHUS
MOJIEKYJISIPHOH (OPMYJIBI
OpPTraHUYECKOT0 BEIeCTBa
0 ypaBHEHUIO
XUMHMUYECKOHN peakiivu v 1Mo




MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOISIINX B
€ro COCTaB, a Tak)Ke Ha
oTpeeNiCHUE JIOIU BBIXOa
MPOIYKTA PEaKIUH OT
TEOPETHUUECKU
BO3MOIKHOTO.
CaMOCTOSITEILHO
IJIAHUPOBATH U
OCYIIECTBJISATH CBOIO
[M03HABATEIILHYIO
ACATCIIBHOCTD, IPUHUMATDH
AKTUBHOE YYacTHE B
TPYNIIOBOY yaeOHOH
JEATETLHOCTH

Hroro no pasaceiny
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Pa3nen 4. A3oTcoaepikaime opranudeckue coelMHeHUus

41

AMUHEL
AMHWHOKHCIIOTHI.
benxu

12

Hatunk pH, naTumk
DIIEKTPOIPOBOIHOCTH,
CoupTroBKa , WUTATUB C
MPOOUPKAMHU, CTYTIKA C
IIECTHKOM

PackpbiBaTh cMbICT
N3y4YaeMbIX OHITUH
(BBLOENATH UX
XapakTepHbIE IPU3HAKN) U
MPUMEHSTh 3TH TTOHSTHS
IIPY OIUCAHUH COCTaBa U
CTPOEHUSI BELIECTB, IS
00BbICHEHHS OTAEIBHBIX
(haKTOB U SABICHUI.
Hcnons3oBaTth
XUMHYECKYIO CHMBOITUKY
JUISL COCTaBIICHUS
MOJIEKYJISIPHBIX U

CTPYKTYPHBIX
(pa3BépHyTOH,




COKpaIéHHoi) popmyn
a30TCoJIepKAIIIX
OpPTaHMYECKUX BEIIECTB.
Onpenensrtob
MIPUHAIEKHOCTh
a30TOCOICPIKAINX
BEIIECTB K ONpEIEICHHOMY
KJIACCY TI0 COCTaBY H
CTPOCHUIO, HAa3bIBATh X
[0 CUCTEMAaTHYECKOU
HOMEHKJIAType; IIPUBOIUTH
TPUBHUAJIbHBIC Ha3BaHUA
OT/IEIBHBIX
IPEACTABUTENEH.
XapakTepu30oBaTh COCTAB,
CTpOeHHe, TPUMEHEHHE,
¢du3nUecKue 1 XUMHYECKHE
CBOMCTBA, BayKHCHIITHE
CIOCOOBI TIOTYYEHHSI
THUITUYHBIX HpeJJ;CTaBI/ITeHef/‘I
a30TCOJIEpKAIIUX
COEIHEHUIA.

OnwuceIBaTh COCTaB,
CTPYKTYpPY, OCHOBHEIE
CBOICTBa OEJIKOB;
MOSICHSATH Ha TIPUMEpPax
3Ha4YeHHEe OEeNKOB A
OpraHu3Mma 4ejoBeKa.
HpOBO]II/ITI) BBIYUCJICHUA
JUTSL OTIPEJIeIICHUS
MOJIEKYJISIPHOH (POPMYJIBI
OpPraHUYeCcKOro BEIIECTBa




Hroro no paszneny

12

IO MaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB,
BXO/JISITIIAX B €T0 COCTaB, a
TaKKe 110 YPaBHCHHUSIM
XUMHUYECKUX PEaKIUil.
Hcnonp3oBath
00IIeHAYYHBIE METO/IbI
MO3HAHUS TIPH
CaMOCTOSITEIILHOM
TUTAHUPOBaHUH,
MIPOBEJICHUH U OTIMCAHUH
XUMHYECKOTO
SKCIIEPUMEHTA
(J1abopaTopHBIC OTBITHI U
MPaKTHYECKHEe pabOTHI).
CaMoCTOsATENBHO
TUIAHUPOBAThH U
OCYIIECTBIISTH CBOIO
MO3HABATENHHYIO
JACATCIIBHOCTh, IPUHHUMATDH
aKTHBHOE y4acTHE B
TpYIINOBOH yueOHOM
JIeSATEIIbHOCTH

Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHUS

51 BricokoMonekymnsipHbie

COETUHEHUS

Jatuuk TemmepaTypbl
(TepmoniapHbIif)

Bragets n3ydaeMbiMu
XUMUYECKUMU MOHATUAMU:
PacKpbIBaTh CMBICI
HA3Y4aeMbIX NOHIATUM U
MIPUMEHSTD ITH MOHATHSA
IIpY ONIMCAaHHUU COCTaBa U




Hroro no pazneny

CTPOCHHUS
BBICOKOMOJICKYJISIPHBIX
OpPTaHMYECKUX BEIIECCTB,
IUIA OOBSICHEHUS
OTHETHHBIX (DAKTOB H
SIBJICHUM.

Hcmonp30BaTh XUMHUIECKYIO
CUMBOITUKY JUTSI COCTaBIICHHS
CTPYKTYPHBIX (hopmy
BEIIECTB (MOHOMEPORB U
[IOJINMEPOB) U YpaBHEHUH
peaKuuil noIuMepHU3auuu U
TTOJIMKOHICHCAITIH.
OnuceIBaThL COCTAB,
CTpOEHHE, OCHOBHBIE
CBOMCTBa U IPUMECHECHUE
Kay4JyKoB, Hauboiee
pacupoCcTpaHEHHBIX BUJIOB
IJTJACTMACC ¥ BOJIOKOH.
Hcnonb3oBath
0O0IIIeHayYHbIE METO/IbI
MTO3HAHUS

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102




11 KJIACC

HaumenoBanne KoandyecTBo yacos Hcnosb3oBanne
pa3aeyioB " uu(ppoBoro u OcHOBHbBIE BHIbI
Ne i/ Kontposnbubie  IIpakTHYECKHE  4ua710roBOro
TEeM Bceero p P NeATEJIbLHOCTH
a00TBI a00TBI
MpPOrpaMmMbl p p o6opynosanus 1T 00y4yarImuxcs
«KBaHnTopuym»
Pa3znea 1. TeopeTuueckue 0OCHOBbI XUMHH

PackpbIBaTh CMBICIT
HU3y4YaeMbIX MTOHATHI
(BBIIETIATD UX
XapaKkTepHbIe PU3HAKN) U
MPUMEHSTH OTU TIOHSITHS
TIPY OMTUCAHUH COCTaBa U
CTPOCHUSI BEIIECTB, /IS

Crtpoenue OOBSICHEHUSI OT/ICIBHBIX

aToOMAa. (haKTOB U SIBICHUH.

Tepromaeckii PackpbIBaTh cMBICIT
IIEPUOINYECKOTO 3aKOHa JI.

3aKOH 1
W. MenneneeBa u

1.1 [lepuoanueckas

JIEMOHCTPUPOBATH €r0

cucTeMa
CUCTEMATU3UPYIOIILYIO,

XUMHUHCCKUX OOBSICHUTENBHYIO U

NeMEHTOB JI. IPOTHOCTHYECKYTO

n. MeHI[eHeeBa q)yHKHI/H/I
XapakTepru3oBarhb

3IEKTPOHHOE CTPOCHNE
aTOMOB (B OCHOBHOM U
BO30YXIEHHOM
COCTOSTHIH) ¥ HOHOB
XUMHYECKHX BJIEMEHTOB 1
— 4 mepuosoB 1 UX




BAJICHTHBIC BO3MOKHOCTH,
UCTIONB3YSI TOHATHS S-, P-,
d-31eKTpOHHBIE OPOUTAIIH,
9HEPreTUYECKHE YPOBHHU.
OOBACHATH
3aKOHOMEPHOCTH
W3MCHCHUS CBOWCTB
XUMHYECKHX DJIEMEHTOB U
UX COCTMHEHUH MO
MEPUOJIaM U TPYIIIaM
Ilepuoanueckoit cucTemsl
M. . MenneneeBa

1.2

Crtpoenue
BEIIIECTBA.
MHuoroo6pasue
BEIIECTB

11

JlaTuuk onTUYecKon
IImotHOCTH,
TEPMOIIApHBIN TATUUK
TEeMIIEpaTyphl

PackpsiBath cMbICH
HU3y4YaeMbIX MOHATHI
(BBIIENATH UX
XapaKTepHbIE MPU3HAKN) H
MIPUMEHSTD TU TOHITHS
IIPU OTIMCAHUU COCTaBa U
CTPOEHUSI BELIECTB, IS
OOBSICHEHUS OTAEIBHBIX
(haKTOB U SIBIICHUH.
OmnpenensaTs BUABI
XUMUYECKOH CBS3H
(KOBaJICHTHOM, HOHHOM,
METaJTUYECKOM,
BOJIOPOJIHOH) B
COEJIMHEHMSIX, THIT
KPUCTaJUINYECKON
PEemETKH KOHKPETHOTO
BEIIIECTBA.

OOBACHATH MEXaHU3M
00pa3oBaHMs KOBaJICHTHON




1.3

XUMHYECKHUE
peakuuu

19

Tepmope3ucTopHbIit
JATYHK

TEMIIEPATyPHI,
MarHuTHas Melaka,
Oans
KOMOMHHPOBaHHAS
naboparopHasi, JaTunk
OITHYECCKOM
[notHOCTH

cBsi3u (OOMEHHBIN U
JOHOPHO-aKLIENTOPHBIN).
Onpenensarb BaJIEcHTHOCTD
Y CTETICHb OKHUCIICHUS
XUMHYECKHX 3JIEMEHTOB B
COCIMHEHMSIX Pa3IMIHOTO
coctaBa. OOBICHATH
3aBUCUMOCTh CBOICTB
BEILIECTB OT BUAA
XUMHYECKOH CBSI3M U THIIA
KPUCTAJUIMYECKOU
pewérku. IIpoBoauts
BBIYHCIICHUS C
HCIIOJIB30BAHUEM ITOHATHUA
«MaccoBasi JIOJIS BEIIeCcTBa
B pacTBope»

PackpsiBath cMbICH
M3y4aeMbIX MOHATUN
(BBIIETIATD UX
XapaKTepHbIE MPU3HAKN) U
NPUMEHSTh 3TH TTOHATHUS
IpY ONUCAaHUM COCTaBa U
CTPOEHHUSI BEIECTB, /IS
00BSICHEHHS OTJEIbHBIX
(haKTOB U SIBIICHUH.
Knaccugpunmposats
XUMUYECKHE PEaKIuu 110
Pa3TUYHBIM MTPU3HAKAM
(auciy u coctaBy
pearupyomux BeiecTs,
teroBomy 3ddekty
peakuuu, U3MEHEHUIO




CTEIEHEN OKUCIICHHUS
3JIEMEHTOB, 0OPaTHUMOCTH,
YYaCTHIO KaTalln3aTtopa u
T.11.); CAMOCTOSATEIHLHO
BBIOMPATh OCHOBAHUS U
KPUTEPUU IS
KJaccupuKauu
XUMHYECKUX PEaKIIHi.
OOBSCHATH
3aKOHOMEPHOCTH
MIPOTEKAHUS XUMUIECKIX
peakuuii ¢ y4éTom ux
SHEPTETHUECKUX
XapaKTepUCTHK, XapaKTep
W3MEHEHUS] CKOPOCTH
XUMUYECKOH peakuu B
3aBUCUMOCTH OT
pa3IMYHBIX (aKTOPOB, a
TaKXKe XapaKTep CMEIeHHUs
XUMHYECKOTO PaBHOBECHS
TIOJT BIIMSTHUEM BHEITHUX
BO37IeMCTBUN (TIPUHITHIT
Jle Ilarenne).
PackpsIBaTh CyIIHOCTB:
OKHUCIIUTENIbHO-
BOCCTaHOBHUTEIBHBIX
peaKuii NoCpeACTBOM
COCTaBIICHUS
3JIEKTPOHHOr0 OajaHca
3TUX PEAKIUi; peakiuil
HOHHOTO OOMEHA ITyTeM
COCTAaBJICHUA UX ITOJIHBIX U




COKPAILEHHBIX HOHHBIX
ypaBHEHUH; peakuit
TUJPOJIN3a, PEaKIIUN
KOMIIJIEKCOOOPa30BaHMUs
(ma mpumepe
THJIPOKCOKOMIIIEKCOB
[UHKA U aJTFOMHUHUSA).
IIpoBoauTE M ONKCHIBATH
XUMHYECKUN
SKCIIEPUMEHT:
OTIpeIeTICHIE CPEIBI
BOJIHBIX PaCTBOPOB
BEIIECTB; IPOBEICHUE
peakuuii HOHHOTO 0OMeHa;
V3y4CHHUE BIHASHUS
pa3IMYHBIX (JAKTOPOB Ha
CKOPOCTb pEaklui 1
TOJIOKEHNE XUMHUIECKOTO
paBHOBECHS.

CrenoBaTh mpaBmiaM
MOJTE30BAHUS XUMHUIECKOH
nocyoi 1 1abopaTopHbIM
00opymOBaHUEM.
IIpencraBnsaTs pe3ynbTaThl
XUMHYECKOTO
JKCIIepUMEHTa B popme
3alUCH YpaBHEHUI
COOTBETCTBYIOIINX
peakuuii u JienaTth
BBIBOJIBI Ha MIX OCHOBE.
[IpoBOIUTH BEIYMCIICHHUS:
C HCIIOJIb30BaHUEM




TIOHATHS «MaccoBast 10J1s
BEILECTBA B PacTBOpE», &
TaKKe 10 YPaBHEHUSM
XUMUYECKUX PEaKIuil, B
TOM YHCIIE
TEPMOXUMHYECKHE
pacuéTnl
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2. Heopranuyeckasi XuMus

2.1

Hewmetamnsl

31 1

Jatuuk
ANEKTPOTIPOBOTHOCTH
MarduTHas MeliaJika ,
JIaTYUK ONTHYECKOU
IJIOTHOCTH, naTtyuk pH

PackpsiBath cMbICH
HU3Y4YaeMbIX MOHATHI
(BBIIENATH UX
XapaKTepHbIE MPU3HAKN) H
MIPUMEHSTD TU TOHITHS
NpY OMUCAaHUM COCTaBa U
CTPOEHUSI BELIECTB, IS
OOBSICHEHUS OTAEIBLHBIX
(hakTOB U SIBIECHUIA.
OO0BACHITE 001IH1E
3aKOHOMEPHOCTH B
HM3MEHEHUH CBOMCTB
HEMETAIJIOB U UX
COCIMHEHHH C yUETOM
CTPOEHUS UX aTOMOB U
MOJIOKCHUST B
[lepuoaunueckoii cucteme
XUMUYECKUX DJIEMEHTOB
. 1. Menneneena.
XapakTepru3oBarb
(omucheIBaTh) odmIHe
XHUMHYECKHE CBOHCTBA




HEMETAJUIOB, UX
BaKHEUIIINX COCUHCHUN,
MOATBEPKIAS ITO
omHcaHue MpuMepamMmu
YpaBHEHUI
COOTBETCTBYIOIIHNX
XUMUYECKUX PEaKITHil.
CocTaBnaTh ypaBHEHUS
OKHCIUTENBHO-
BOCCTaHOBUTEIBHBIX
peakuuii U peakuui
WOHHOTO OOMEHA U
PacCKpBIBaTh UX CYILIHOCTh
C TIOMOIIBIO AJICKTPOHHOTO
OamaHca W MOHHBIX
YpaBHEHUIA.
XapaxkTepu3oBaTh BIUIHUE
HEMETAJUIOB U UX
COEIUHEHUN Ha XHUBLIE
OpTaHU3MBbI; OTHCHIBATh
MPUMEHEHUE B PA3IUYHBIX
00J1aCTAX MPaKTHIECKON
JIeATEIbHOCTH YEJIOBEKa.
ITonrBepxnathb
CyIIIECTBOBAHUE
TE€HETUYECKOU CBSI3U
MEXIy HEOpTraHHICCKUMU
BEILECTBAMU C TIOMOUIBIO
ypaBHEHUI
COOTBETCTBYIOIIHNX
XUMUYECKUX PEaKIIuil.
IIpoBoauTh peakuu,




MOJTBEPKIAIOIIIE
Ka4eCTBEHHBIH COCTaB
BEIIECTB; PAaCIO3HABATH
OTIBITHBIM MYTEM aHHOHBI,
MIPUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpax.
Habnronath 1 onuceIBaTh
JIEMOHCTPAIIMOHHBIN
9KCIIEPUMEHT;
CaMOCTOSITETTHHO
IJTAHUPOBATH, IPOBOIUTH
Y ONHCHIBATH XUMHUECKHUH
IKCIIEPUMEHT
(J1abopaTOpHBIEC OMBITHI U
MIPaKTHIeCKHe PabOTHhI);
MIPEICTaBISATh PE3YIbTATHI
XUMHYECKOTO
JKCIIepUMEHTa B popme
3allMCH YPaBHEHUN
COOTBETCTBYIOIINX
peakuuii ¥ qenaTh BHIBOIBI
Ha UX OCHOBE.

CrnenoBats npaBuiiam
MOJIb30BaHUS XUMHUUYECKOM
nocyoi ¥ 1abopaTopHbIM
00opymoBaHUEM.
[IpoBOIUTE BEIYUCIICHHS
10 ypaBHEHUSIM
XHMHYECKUX PEaKIIUil.
CaMocCTOsTENbHO
IUTAHUPOBATH U
OCYIIECTBISTH CBOIO




2.2

Meranibsl
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JlaTamk
3JIEKTPOIIPOBOAHOCTH
JlaTuuk gaBiaeHus,
JIaT4YMK KUCIIOpOia
JlaTuuk onTUyecKon
IJIOTHOCTHU

MO3HABATEIHHYHO
JICSATEIIbHOCTh; TPUHUMATh
AKTUBHOE YYaCTHE B
TPYIIOBOY yaeOHOU
JIeSITEITbHOCTH

PackpbiBaTh cMBbICI
U3y4aeMbIX TOHSITHIA
(BBLOETATH UX
XapaKkTepHBIC TIPU3HAKH) U
MPUMEHSTH 3TH TIOHATHUS
TP ONIMCAHNUHN COCTaBa
CTPOEHWSI HEOPTraHMIECKUX
BEILECTB, i1 OOBSICHEHUS
OTJIENBHBIX (DaKTOB H
SIBJICHU .

OO0BACHITH 001IIE
3aKOHOMEPHOCTH B
W3MEHEHHUU CBOMCTB
3JIEMEHTOB — METAJJIOB H
UX COEAUHEHUN C YUETOM
CTPOCHHUS UX aTOMOB U
TIOJIOKEHUST B
IIepunonnueckoii cucrteme
XUMHYECKUX JIEMEHTOB
M. . Menneneena.
XapaxkTepus3oBaTh
(ommceiBaTh) oOIIHE
XHMHUYECKHE CBOMCTBA
METAIIJIOB, UX BaXKHEHUIITHX
COEIMHEHUM, TOATBEPKAAS
9TO OMHCAHNE IPUMEPaAMU
ypaBHEHUI




COOTBETCTBYIOLINX
XUMHUYECKHUX peaKkluii;
MIPUMEHEHUE METAILUIOB B
Pa3IUYHBIX 00JaCcTAX
MPaKTUYECKON
JIeATENIbHOCTH YeJIOBeKa, a
TaK)Ke MCTI0JIb30BaHUE UX
JUISL CO3AAHUS
COBpPEMEHHBIX MaTEpHaIoB
U TexHoJorui. OnuceriBaTh
CIIOCOOBI 3aIIUTHI
METaJIJIOB OT KOPPO3HH.
PackpriBaTh CyIHOCTB
OKHCIIUTENIbHO-
BOCCTaHOBUTEIBHBIX
peakLuii MoCPeICTBOM
COCTaBJICHUS
3IEKTPOHHOTO OayaHca
3TuX peakuuil. [IpoBoauTh
peakuumu,
MOATBEPKAAOLINE
XapaKTepHbIE€ CBOMCTBA
U3y4aeMbIX BEUIECTB,
pacro3HaBaTh OMBITHBIM
IIyTEM MOHBI METAJLJIOB,
MPUCYTCTBYIOLUE B
BOJIHBIX PAacTBOpax.
IIpoBoauTh M ONUCHIBATH
XUMHYECKUN IKCTIEPUMEHT
(;rabopatopHbBIE OTBITH U
MpaKTU4YecKue paboThl);
MIPEJICTABIATh PE3YIbTATHI
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XUMUYECKOTO
JKCIEpUMEHTa B opme
3aIUCH YpaBHEHUI
COOTBETCTBYIOIINX
peaxuuii u AeaaTh BbIBOJBI
Ha UX OCHOBE.

CrnenoBaTh npaBuiiaM
I10JIb30BAHUST XUMHYECKON
nocyaoi 1 1a00paTopHbIM
o0opymoBaHUEM.
[IpoBOaUTH BEIYUCICHUS
110 YPAaBHEHUSIM
XUMUYECKUX PEaKIUil.
CaMocCTOATENbHO
IUTAHUPOBATH U
OCYILECTBIISITH CBOIO
M03HABATEIBHYIO
JesITeIbHOCTD; IPUHUMATD
AKTUBHOC y4aCTUC B
TpyMIIOBOH yueOHOI
JeSITEIbHOCTH

Pa3zpen

Metonrsl
HO3HAHUA B
3.1

XUMHH. XUMUS
U KU3Hb

3. XumMud 4 Ku

3Hb

PackpeiBaTh posb XUMHUH B
peIIeHNN YHEPTeTHYECKHUX,
CBIPBEBBIX U
9KOJIOTHYECKUX TPOOIIEM
YeJI0BEYECTBA, OMUCHIBATh
OCHOBHBIE HalPaBIECHUS
pa3BUTHS XUMUYECKON
HayKHU U TEXHOJIOTHU.




ITpuMeHsITh TIpaBUiIa
0e30macHoro oopaleHus ¢
BEIIECTBAMH,
UCTIOJb3yEMBIMH B
TOBCEIHEBHOM KM3HU, a
TakKe TpaBuia
0€30MacHOTO MOBEICHUS B
memnsx cOeperkeHMs
370pOBbs U OKPY’KArOLIEN
NPUPOJHOU Cpenbl;
MMOHUMATh OMACHOCTh
BO3JICUCTBUS Ha KUBEIE
OpraHU3MBbI OMPEACTICHHBIX
BEIIECCTB, CMBICI
nokazareirs TTIK,
MOSICHATH HA MPUMEPax
CIIOCOOBI YMEHBIIICHUS U
MPEIOTBPANICHUS HX
BpPEJIHOT'O BO3/IEUCTBUSL.
AHanu3upoBaTh U
KPUTHYECKHU OI[CHUBATh
UHQOPMAIHIO, CBA3aHHYIO
C XUMHYECKHUMU
MPOIECCAMH U UX
BJINAHUEM HA COCTOSHUEC
OKpYIKaroIeH cpesipl.
Hcnonb3oBath
MOJTyYeHHBIC 3HAHUS
MPEeJICTaBICHUs O chepax
JACATCIIBHOCTH, CBA3AaHHBIX
C HAYKOH U COBpEMEHHBIMU
TCXHOJOTHUAMH, KaK




OCHOBY JUISI OPUCHTAIIMHA B
BEIOOpE CBOEH OyayIIei
poeCCHOHATTEHOM
JIeSITCIIBHOCTH.
Hcmonp30BaTh CHCTEMHBIC
XUMUYCCKUE 3HAHMS IS
OOBSICHEHHS H
MIPOTHO3UPOBAHUS
SIBJICHUH, UMEIOIINX
€CTECTBEHHOHAYIHYIO
MIPUPOY, TPOTHO3UPOBATS,
aHaJTU3UPOBATh U
OILICHUBATh C ITO3UIIMH
3KOJIOTUYECKOMN
Oe3omacHOCTH
MMOCIIECTBHS OBITOBOU U
MPOU3BOJICTBEHHOM
JIeSITEIbHOCTH YeIIOBEKa,
CBSI3aHHOU C
nepepaboTKOM BEUISCTB;
HCIIOJIb30BAaTh
IMMOJIY4YCHHBIC 3HAHWA 1JIA
MIPUHATHUS TPAMOTHBIX
pelreHuid mpodiieM B
CUTyaluAax, CBA3aHHBIX C
XHUMUCH.

IIpuHuMaTe yyactue B
o0cyx1eHrH npo0ieM
XUMHYCCKOHN U
9KOJIOTHYCCKOU
HaIpPaBIIEHHOCTH,
BBICKA3bIBATh




COOCTBEHHYIO ITO3UIIUIO MO
mpobieme U mpeJiaraTh
BO3MOJXKHBIE ITyTH €€
peleHus

Hroro no pazneny
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xmace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; mox penaxiueii Jlyauna B.B., OG1iecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxunonepHoe ooiiectBo «3narenscTBo
«IIpocBenieHue»

» Xumus, 11 xknacce/ Epemun B.B., Ky3smenko H.E., [lpoznos A.A., Jlyaun
B.B.; nox penakuueit Jlynuna B.B., O01iectBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxtinonepHoe obiectBo «M3aaTenbcTBo

«HpOCBGHIeHI/IC»

OINMCAHME MATEPUAJIBHO-TEXHUYECKOM BA3bI XUMWYECKOM
JJABOPATOPUHU JETCKOI'O TEXHOITAPKA «KBAHTOPUYM», UCIIOJB3YEMOI'O
JIJISI PEAJIM3AIIMA OBPA3OBATEJILHON IPOTPAMMBI B PAMKAX
HNPENNOJABAHUA XUMHUHU

MarepuajbHo-TexHUYecKass 0a3a nenrpa «KBaHTopumym» BK/II0OYaeT B ce0si COBpeMEHHbIE
U KJaccuyeckue mpudoopbI:

» TpuOOp IS IEMOHCTPALMM 3aBUCHUMOCTH CKOPOCTH PEaKLUH OT Pa3IUYHBIX
(bakTopoB;

» anmapar Uil NPOBEACHHS XUMHYECKHX DPEaKIuid, mpuOop Ui ONBITOB C
JIEKTPUUYECKUM TOKOM;

» TpuOOp A U3YUSHHUSI COCTaBa BO3/yXa M MHOTHE JIpyTHE.

» Uudposas (yuennueckas) madoparopusi (LIJI), mporpamMmHo-anmapaTHbIi
KOMIIJIEKC, TATYMKOBAsi CUCTEMa — KOMIUIEKT yueOHOT0 000py10BaHMs,
BKJTIOYAIOIIUI U3MEPHUTENbHBIN OJI0OK, UHTEepdeic KOTOpOro Mo3BOJISIET
obecreynBaTh CBsI3b C MEPCOHAIBHBIM KOMIBIOTEPOM, U HabOp AATYHKOB,

PETUCTPUPYIOIIUX 3HAUCHUA PA3JIMIHBIX (I)I/I3I/I‘-ICCKI/IX BCJIIMYMH.



» Jlatuuk pH mnpenna3znaueH Ui U3MepeHUs BopopoaHoro mokasarens (pH).

» JlaTuuk TemmepaTypsl IUIATHHOBBIA — TMpEAHA3HAYEH JJISl U3MEPEHUS
TEMIIEPATypbl B BOJHBIX pacTBOPax U B ra3oBbIX Cpelax, AMAa30H U3MEPEHUH OT
— 40 no +180 °C.

» JlaTumk TemmepaTypsl TEPMONApPHBIA MpEAHA3HAYCH AJS W3MEPEHUs
temneparyp 10 900 °C. Mcnonb3yeTcst Mpu BRIMOJHEHUN PadOT, CBSI3aHHBIX C
U3MEpEHHUE TEMIIEpPATyp IJIAMEHHU, IIJIaBICHUS U Pa3JI0KEHUS BEILLIECTB.

» JlaTumk ONTHYECKOW IUIOTHOCTH (KOJOPUMETp) — MpeaHa3HaueH Jyis
U3MEpPEHUs] ONTHYECKOW IUIOTHOCTH OKpAIIEHHBIX pacTBOpoB. Mcmonb3yercs
npu u3ydeHun tem «PactBopbl», «CKOPOCTh XMMHUYECKHUX PEaKLUN»,
OIpe/ie/ICHUU KOHIIEHTPAllMM OKPAIIEHHBIX MOHOB WK COeIUHEHU. B koMmIuiekT
BXOJAT JATYUKHU C PA3JIMYHON JJIMHOM BOJIH MOJIYIPOBOJAHUKOBBIX HCTOUHUKOB
cera: 465 u 525 aM. OO6BEM KIOBETHI COCTABIISIET 4MII, ITTMHA ONITUYECKOTO ITyTH —
10 MMm.

» JlaTuuk SIEKTPONPOBOJHOCTH TpPEAHA3HAYCH /ISl M3MEPEHUsS YACTbHON
ANEKTPONPOBOAUMOCTH KHUAKOCTEH, B TOM YHCIE M BOJHBIX PAacTBOPOB BEIIECTB.
[IpumensieTcss npu HM3Y4EHUHM TEOPUHM SJIEKTPOIMTUYECKON TUCCOLMAILUU, XapaKTEPUCTUK
BOJIHBIX PaCTBOPOB.

» JlaTuuk XJOpHI-MOHOB WCIIOJB3YEeTCS ISl KOJIMYECTBEHHOTO OIMpPEeIeSICHHS
coJIep’KaHusl HOHOB XJIOpa B BOJIHBIX pacTBOpax, MOYBe, MpoayKTax nuranus. K
JaTYUKY MOJKI0YaeTcs MOHOceNeKTUBHBIN 3nekTpon (MC3D) (pabounit
ANEKTPO/), MOTEHIMAT KOTOPOTO 3aBHCUT OT KOHIIEHTPAIMHM OMNPEesIieMOro
WOHA, B JIaHHOM ciy4dae oT KoHueHTtpanuu annoHoB CI'. [Torennman UCD

OIMPECACIIAIOT OTHOCUTCIIBHO JJICKTPOAa CpaBHCHHS, KaK IIPaBHJIO, xnopcepe6ps[Hor0.



» Mukpockon 1upoBOi MpeAHa3HAYeH AN HU3ydyeHHUs (HOpMBI KPHCTAIIOB M
HaOJII0/ICHUS 32 POCTOM KPHCTAJLIOB.
» Tlpubop ans MoylydeHHs Ta30B HCIOJB3YEeTCs ISl MOMy4YeHHUs HEOOJBIINX KOJIMYECTB

ra3oB: BOJOPOJia, KUCIOpoa (M3 MEPOKCHIA BOJIOPOIA), YIIIEKUCIIOTO ra3a.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
1. «®Dokchopa.Yuebnuk» CoOctBeHHas Bukunenus «Poxchopaar.
https://foxford.ru/wiki/himiya?utm_source=foxmedia utm_medium=media
utm_campaign=media_all_all_wiki-himiya utm_content=27072022_article-
chemistry-online

2. Y4eOHUK 10 OpraHNYecKoi XUMUH. bobliiie HyeH OJIMMIIHaIHUKaM U
CTapllIeKJIaCCHUKaM, KoTopble rotoBsTcs k EI'D: https://orgchem.ru/

3. Yyebnuk no ucropur Xumu. COOpPHUK aBTOPCKUX JIEKLUH, KOTOpBIE
noarorosu npopeccop KOxnoro genepanpsHoro ynusepcurera Cepreit
NBanosuu JleBueHkoB. OTIMUHBIN peCcypcC sl TOTO, YTOOBI IOHSTH JIOTUKY
HAyKU: B KaKOHM MOCIIEA0BATEIIbHOCTH TPOUCXOIUII CaMbl€ BaXKHbBIE
OTKPBITUS B XUMHUU U KaK OHU CBSI3aHbI MEX1y COOOM.

http://physchem.chimfak.sfedu.ru/Source/Files/sketch.pdf

Bupryanbnble 1adoparopuun
1. VirtuLab Poccwuiickuit moprai, Ha KOTOPOM 3KCIIEPUMEHTHI U3
LIKOJIBHOM ITPOTPAMMBI MOYKHO CMOAEIUPOBATH OHJIANH.

http://www.virtulab.net/


http://physchem.chimfak.sfedu.ru/Source/Files/sketch.pdf

2. Labster MexayHapoIHBIH pecypc, KOTOphIe pa3padaThIBalOT YIEHBIC CO
Bcero mupa. [1o3BossieT cTaBUTh 0oJiee CephE3HBIE OTBITHI.
https://www.labster.com/

3. 3aHuMarenbHass XUMUs

Ha mopTaie ecTh MHOKECTBO TOJIE3HBIX CTaTeH, MOAPOOHBIE Pa30oopsI
OTIBITOB, MHCTPYKIIMH, KaK MTPOBOIUTH UX B JIOMAITHUX YCIOBUSIX U T/IC

Opath s HUX peakTHBbL. https://www.alto-1ab.ru/

4. ITocTtHayka. Xumus

[TocTHayKa — IPOEKT 0 COBpeMEHHOU (pyHIaMeHTanbHO Hayke. Ha
[OpTaJe €CTh OTACNBHBIN Pa3e, OCBAEHHBIN XUMHH. 31€Ch €CTh
MHTEPBbIO U3BECTHBIX YUEHBIX, HAYUYHO-TIONYJISIPHBIE CTATbU U MOJPOOHbBIE
pa300phl Kak padOTal0T XMMHUUECKHUE ITPOLIECCHI.

https://postnauka.ru/themes/chemistry



https://www.alto-lab.ru/
https://postnauka.ru/themes/chemistry
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