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HOACHUTEJIBHASA 3AIIMCKA

Pabouasi mporpamMmma 1o XMMUHU Ha YPOBHE CpEIHEro oOmiero oOpazoBaHUS
pa3paborana Ha ocHoBe DenepanpbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeObOBaHUN K pe3yJibTaTaM OCBOCHHUS
benepanbHO oOpa3oBarenbHOI MIPOTrpaMMBbl CpEeIaHEro o01ero
obpazoBanusi(POIl COO), npencraBieHHbIX B DeaepanbHOM TOCYJapCTBEHHOM
oOpazoBarensHoM ctangapre COO, c¢ yuérom KoHuenmuu npenogaBaHus
yueOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
@denepanyy, peanu3yOIIUX OCHOBHbIE 0Opa3oBaTellbHble IPOrpaMMbl, H
OCHOBHBIX TOoNIOkeHU «CTpaterun pa3BuTusi BocnuTanus B Poccuiickoit
®deneparun Ha niepuon 10 2025 roma» (Pacmopsbkenue I[lpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XyMHUsi Ha ypOBHE YIIIyOJIEHHOTO H3Y4YEeHHsI 3aHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4Horo ooOpaszoBaHus ywammxcsa 10-11 xmaccos.
N3yuenue mnpeamera, peanuM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npo@uibHOr0 0O0y4YeHHs, MPU3BAaHO OOecneunTh O00IEe00pa30BATENbHYI0 U
OOIIEKYJIBTYPHYIO TOJATOTOBKY BBIMIYCKHUKOB IIKOJBI, HEOOXOAMMYIO IS
aJanTayy uX K OBICTPO MEHSIOIIMMCS YCIOBUSM XKH3HU B COIUYME, a TAKXKe s
MPOJIOJKEHU OOy4YeHUs] B OpraHu3alusax MnpodeccuoHaNIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS ABJISIETCS OJJHOW U3 IPUOPUTETHBIX JUCLMILINH.

B mnporpamme no XHMMHM Ha3HAuY€HUE MpeaMeTa «XUMUS» IOIy4aeT
noJpoOHYI0 ~ MHTEPIPETAlii0 B COOTBETCTBUM C  OCHOBOIIOJATaIOIIMMHU
nonoxkeausimu GI'OC COO o B3auMOOOYCIIOBIEHHOCTU II€JIeH, COAepKaHMUS,
pe3ynbTaToB OOydeHHs] M TPeOOBAaHUN K YPOBHIO MOJArOTOBKH BBIITYCKHUKOB.
CBHUETENBECTBOM TOMY SIBJISIFOTCS CJIEIYIOLIME BBIIOJHIEMBIE TPOrPaMMON IO
XUMUU (PYHKIIHUH:

e HMH(QOPMALMOHHO-METOAMYECKAsl, peaau3aluus KOTOpOH oOecreurBaeT
MOJIyYeHUE NPEICTaBICHUA O LENsAX, COJAepKaHUM, OOUIed cTpaTeruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHS 00YJarOIIUXCS CPEICTBAMU MIpeIMeETa,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHMU3alMOHHO-TUIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHNE: MPUHLMIIOB CTPYKTYpPUPOBAHUS W MOCIIEI0BATEIbHOCTU
U3y4eHUs Y4eOHOTro MaTepuaja, KOJIMYECTBEHHBIX U KauyeCTBEHHBIX €ro
XapaKTePUCTUK; TOIXO00B K (OPMHUPOBAHUIO COACPKATEIHHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa3oBaTENbHBIX JOCTHKEHUN OOYyYaroluxcsi B
paMKax HWTOTOBOM aTrTecTauud B (QOpMe €IUHOTO TOCyAapCTBEHHOTO
HK3aMEHa M0 XUMUHU.

[Iporpamma aJig yriryOI€HHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIIMBAaeT MHBApPUAHTHOE IMPEIMETHOE COJEp)KaHue, 00s3aTenbHOe
JUISE W3Y4eHUsT B paMKax OTACNbHBIX Mpoduiiel, mnpeaycMaTpuBacT
pacnpeneieHue M CTPYKTypUpPOBaHHWE €ro IO KjaccaMm, OCHOBHBIM
COJIep>KaTeNIbHBIM JIMHUSM/pa3enam Kypca;

e JaéT MpPUMEpPHOE paclpeesieHne Y4eOHOro BpPEMEHH, PEKOMEHIYyEeMOIo
JUTSl U3YUYEHUS OTJEIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIO0BATEIbHOCTh H3Y4YEHUS Yy4eOHOTO
MaTepuaia ¢ y4€TOM JIOTUKH MOCTPOCHMS Kypca, BHYTPUIPEIMETHBIX H
MEXXIPEAMETHBIX CBA3EH;

e N1aéT METOJIMYECKYI0 MHTEPIIPETALNIO LENEH U 3aa4 U3YYEHUs MIPEeaMETa
Ha yTriyOJE€HHOM YpOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmiero oOpa3oBaHUs, COJAEPKATEIbHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX pPEe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOU
MIPOTrpaMMBbl CpPEIHETO o01ero oOpazoBaHus (JINYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXKe C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENbHBIX JEHUCTBUNA  OOyYarolerocs IO OCBOCHHIO
CoJIep KaHMs IPEeIMETA.

[To BceM Ha3BaHHBIM MO3ULHKAM B OpOrpamMMe MO XUMHUHU MPEeayCMOTpPEHA
MPEEeMCTBEHHOCTh € OOY4YE€HHEM XUMHUU Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBaHus. 3a TpeferaMd YCTAHOBJIEHHOM MpOrpaMMoll MO  XUMHUHU
o0s13aTeNbHON (MHBApUAHTHOW) COCTABJISIONIEH COJEp)KaHUS Y4eOHOTo MpeaMeTa
«Xumus» OcTaéTcsi BO3MOXKHOCTH BBIOOpa €ro BapHAaTHUBHOM COCTaBIISIONLIEH,
KOTOpasi J0JDKHA OMPENENsThCS B COOTBETCTBUM C HANPABIECHUEM KOHKPETHOTO
npoduiig 00y4yeHusl.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJokeHusmMu PIOC COO o
Ha3HAYEHUW TPEIMETOB 0a30BOT0 H yIIyOJEHHOTO YPOBHEH B CHCTEME
mudepeHIIMPOBAHHOTO O0yYEeHHUsSI Ha YpPOBHE CpEIHEro oO0Iiero oOpa3zoBaHUs
XUMHUSI Ha YpOBHE YINIyOJEHHOIO M3YyYEHMs HANpaBlIE€H Ha pealu3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloOM  MOJIYYEHUS XUMHUYECKOTO
oOpa3oBaHMsI B paMKaX M3yYEHHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX H
XUMHUYECKUX JIMCUHUILUIMH B By3aX U OpraHu3alUsaX CpeAHero npodheccuoHaIbHOTo
oOpa3zoBanus. B 3Toi CBs3M H3ydeHHE MpeaMeTa «XHUMHS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacllUpeHue U  yriIyOJieHHe TEOpeTUYEeCKOW U
PAKTUYECKON MOATOTOBKH 00yYarouuxcsi, BEIOPABIINX ONPEACIEHHBIA MPOPUITH
oOy4eHHUsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIEr0 NOJyYeHHUs] XUMUYECKOTrO
oOpa3oBaHUs B OpraHu3anusax npodeccruoHaabHOro oopasoBanus. Hapsaay c atum,
B cBere TpebdoBanuii ®I'OC COO k mIaHUpyeMbIM pe3yjabTaTaM OCBOCHUS
benepanbHON 00pa3oBaTENIbHONM MPOTPAMMBI CpPEAHEro 001Iero oOpa3oBaHUS
U3yyeHue rmnpeameTa «XuMHUS» OPUEHTHUPOBAHO TaKKe Ha pelleHue 3ajay



BOCITUTAHUS U COIMAIILHOTO Pa3BUTHUSI OOYyYaroOmuUXcs, Ha (POPMUPOBAHUE Y HUX
OOIIEMHTEIUIEKTYaJIbHBIX YMEHHUM, YMEHHM pallMoHalu3alii y4eOHOTO Tpynaa |
000OIIEHHBIX CHOCOOOB  JIESITEIHHOCTH, HWMEIINX MEXIUCIUTIIINHAPHBIN,
HAJIMPEIMETHBIA XapaKTEP.

CocraBnsitomuMu  nipemMeTa «XUMUs» Ha YPOBHE YIITYyOJIEHHOTO M3yUCHHUS
ABIIAIOTCSL YIUIyOn€HHbIE Kypchl — «Opranudeckass xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHun noaxon0B K 0TOOPY U CTPYKTYpPHOUH
OpraHu3allid COAEPKAHUSA STUX KypCOB B MPOrpaMMe€ IO XHUMHHU 332 OCHOBY
npuHaTel Tosokernst GI'OC COO o pasnuuusx 0a30BOro u yriayOiaEHHOTO
YpOBHEW M3yUYeHUs MIPEAMETA.

OcHoBY cojaepxaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpPraHUYecKasi XUMHUs COCTaBIs€T COBOKYMHOCTb MPEAMETHBIX 3HAaHUU U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs MpeaMeTa. JTa CUCTEMaA
3HAHUM TMOJy4YaeT OmpeneiEHHOEe TEOPETHUECKOe TOMOJHEHUE, MO3BOJISIONICe
OCO3HAHHO OCBOMTH CYIIECTBEHHO OONbIIMH 00BEM  (PaKTOIOTrHUYECKOrO
Marepuana. Tak, Ha YriayOJN€HHOM YpOBHE H3yuY€HHs MpeAMeTa obecredyeHa
BO3MOXKHOCTh 3HAYHMTEILHOTO YBEIWYEHUs OOBEMAa 3HAHUNW O XUMHUYECKUX
AJIEMEHTaX U CBOMCTBaX HMX COEJUHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHUS
MPEACTABICHUM O CTPOEHUM BELIECTBA, XUMUYECKON CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKAHUS PeaKifii, pacCMaTPUBAEMbIX C TOUKH 3PEHUS XUMUYECKOU KUHETUKHU
U TepMOJMHAMUKU. M3ydeHue mnepuoanueckoro 3akoHa u llepuoanueckon
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB O0azupyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMUYECKUX MPEJCTABICHUSIX O CTPOCHUHU aToMa. XUMUYECKasl CBS3b
OOBSCHAETCS ¢ TOYKH 3PEHUS] IHEPreTUUECKUX U3MEHEHUN NpU €€ 00pa3oBaHUU U
pa3pylieHnH, a TaKkKe ¢ TOYKH 3PCHHUS MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUMIOB ~ peakuuid  JomojHseTcs  (HOPMUPOBAHMEM  MpEACTaBIeHUNM 00
ANEKTPOXUMHUYECKUX MpoIeccax U ANEKTPOIU3E PACIIABOB U PACTBOPOB BEIIECTB.
B kypce opraHm4eckoil XMMHUHU NPU PACCMOTPEHHHM PEAKIMOHHOM CIOCOOHOCTH
COCIMHEHU yaenseTcs 0co00e BHUMaHUE BOmpocaM 00 AJIEKTPOHHBIX dddeKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIUi.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpPKAHHE KYpCOB XUMHUU
YIIIyOJEHHOTO YPOBHS U3YUEHHMS JAJIs KJIIACCOB ONPEAEIEHHOTO NMPOpuiis (rJIaBHbIM
oOpazoM Ha WX CTPYKTYpy U XapakTep JONOJHeHWA K oOIed cucreme
NPEeIMETHBIX 3HAHUIN) OKa3bIBAIOT BIUSHUE CMEXKHBIE MpeaMeThl. Tak, Halpumep,
B COJCpP)KaHUU MpeaMeTa JJis KJIaCCOB XMMMKO-(U3UYECKOro Mpoduiis 0OoJbIIoe
3Hau€HHUE OyIyT MMETh AJEMEHThl y4eOHOro marepuana mno oduied xumuu. [Ipu
M3YYEHUU TIpeJMeTa B JAHHOM CiIy4yae akIeHT OyJeT cjelaH Ha OOITHOCTH
METOJIOB MO3HAaHMSI, OOIIIHOCTh 3aKOHOB M TEOPUI B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKYJsIpHas TeOpus B (PU3HMKE), 3aKOHBI COXPAHCHUS



MacCbl M JHEPIUM, 3aKOHBI TEPMOJMHAMUKH, IJIEKTPOJIN3A, IPEIACTABICHUS O
CTPOECHUH BEILIECTB U IPYTOE.

B TO ke BpeMs B COIEpX)aHUM IIpeAMETa JUId KJIAcCOB XUMUKO-
Oounosiornyeckoro npoduiiss OONbIIUN yACNbHBIM BeC OyJeT UMETh OpraHuvecKas
xumus. B 3TOoM  chmyuyae mpepocTaBisieTcss  BO3MOXKHOCTH — JUIisl  OoJjee
O0OCTOSITENILHOTO ~ PACCMOTPEHMSI XMMUYECKOW  OpraHu3alMi  KIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOpPOM BXOISAT, K NPUMEpPY, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KAaK JIMOUABI, OEJIKH, YTJIEBOAbI, HYKIECHHOBBIC
KUCJIOTBl U Apyrue. lIpm 3TOM 3HaHUA O cOCTaBe M CBOWCTBAX MpPEACTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy>XaT OCHOBOM [JIsi W3Y4YEHHUS
CYILLIHOCTH NpoueccoB (OTOCUHTE3A, IbIXaHUS], TUILEBAPEHUS.

B nmane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIIEHAYYHBIX METOJIOB MTO3HAHUS U OIBITa MPAKTUIECKOTO TPUMEHEHUS HAYIHBIX
3HAHUM H3y4eHHE MpeaMera «XuMus» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMM MpEAMETaMH, BXOJSUIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuyHble NpeaMeTe», «Maremartnka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn um3ydyenun yuyeOHOro mnpeamera «XUMUS» Ha YIIyOJIEHHOM YpOBHE
TaKke, Kak Ha ypOBHE OCHOBHOTO U CpeAHEro ooOIiero oopasoBanus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XHMHU KakK o00JacTh COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHUECKON
NEATEIbHOCTH YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYphI. Penienne
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YyYEHHMS NpeAMETa Mpearoiaract
peann3almIo TAKUX LEJIeH, KaK:

e (opMupoBaHHE TPEACTABICHUI: O MaTepHAIbLHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSX U TIO3HABAEMOCTH SIBJIEHUW MPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil poiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHICHHMH  IpoOiem
HKOJIOTHYECKOM, IHEPTreTUIECKON U MHUIIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJIULINHBI, CO3JaHUN HOBBIX MaTEPHAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00ecleyeHnn palruoHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYpbl YEJIOBEKAa, a TAKKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/J0POBBIO U PUPOTHON CpELE;

e OCBOCHME CHCTEMBI 3HAHUW, JIKAIIUX B OCHOBE XUMHUYECKOU
COCTABJISIONIEH €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa: (PyHIaMEHTaIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MNPOTEKAaHWsS XMUMHUYECKHX PpEaKUul, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMaxX, 00 00Imux
Hay4YHBIX MIPUHIMIIAX XUMUYECKOTO MTPOU3BOJICTBA;

dbopmupoBaHue y 00yUarIINXCs OCO3HAaHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKMX 3HAHUU 71 OOBIACHEHUS
KIIFOYEBBIX HMJIEH M MpoOJIeM COBPEMEHHOM XHWMHH, JJII OOBSCHCHHS M
MPOTHO3UPOBAHUSI SIBJICHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAMOTHOTO pelieHus mpo0eM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJin3a U OIICHKH C MO3UIIMI SKOJIOTHYECKOM 0€30MacCHOCTH MOCIIEICTBUM
OBITOBOM M TPOM3BOJCTBEHHON JIEATECIHLHOCTH 4YeJIOBEKa, CBS3aHHOH C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U  IepepabOTKOU
BEIIICCTB;

yrilyOjieHue  MPEeJCTaBICHU O  HAy4yHbIX  METOJax  IO3HaHU,
HEOOXOJMMBIX I TPHOOpPETeHHS] YMEHHH OPHEHTHPOBATHCS B MHpPE
BEIIECTB U OOBSICHEHUS XUMHUUYECKUX SBJICHUN, HMEIIIMX MECTO B
MIPUPOJIC, B MPAKTUYECKOU JIEITEILHOCTH U TTOBCETHEBHOM JKU3HHU.

B mmane peanmzanuu TEpBOOYEPETHBIX BOCHUTATEIBHBIX W PAa3BUBAIOIINX
(GYHKIUNA TIETOCTHON CHUCTEMBI CPETHEro OOIIero oO0pa3oBaHUs NpPU U3YYCHUH
npeaqMeTa «XUMHS» Ha  YrIyON€HHOM ypOBHE OCOOYHO  aKTyaJlbHOCTh
NpUOOPETAIOT TaKUE IIETU U 3a/1a4H, KaK:

BOCIIUTaHWE YOESKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHA TPUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPETHUUECKUX H
MPUKIAAHBIX HMCCIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO UM [O3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJI0O ¥  CaMOBOCHHTAaHHIO  HAa  OCHOBE  YCBOGHUSA
0O0IIEYeIOBEYECKUX IIEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYAIbHBIX M TBOPUYCCKUX
crocoOHOocTeM oOyuaronmxcs, (opMHUPOBAaHUE Yy HUX CO3HATEIHHOTO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHIO YCHEITHON MPOo(heCCHOHATBHOM U 00IIIECTBEHHON JIeITebHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHupoBaHWEe yYMEHUH W HaBBIKOB Pa3yMHOTO MPHUPOONOIH30BaHUS,
Pa3BUTHE PKOJIOTMUECKON KYJIbTYpPbl, TPUOOPETEHHE OIbITa 0OIIECTBEHHO-
MOJIE3HOU PKOJIOTHUUYECKOHN JIEeSITSIbHOCTH.

OO0mIee 9nCiI0 9acoB, MPEAYCMOTPEHHBIX JIJIS U3YUCHUS XUMHH Ha yTITyOJIEHHOM
YpPOBHE CcpeaHero odmero obpaszoBaHus, coctaBiser 204 gacos: B 10 kmacce —
102 gaca (3 yaca B Heznento), B 11 kimacce — 102 yaca (3 gaca B HefIeIni0).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

OP'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XMMUH.

[Ipenmer W 3HAYeHHWE  OPraHUYECKOW  XHWMHUHU, [PEICTABICHHE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHM.

DNEeKTpOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BasleHTHBIE BO3MOXXHOCTH aroMma yriepoja. XUMHYECKas CBS3b B
OPraHUYECKUX COEAMHEHMAX. Tumbl THOpPUAM3ALMM aTOMHBIX oOpOuTaneit
yraepoja. Mexanu3mbl 00pa3oBaHus KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U TOHOPHO-
aKLENTOpHbIA). TUNBl NEepeKpbIBaHHUS AaTOMHBIX OpOUTaNe, G- MU T-CBS3M.
OnunapHas, qBoMHas U TpouHas cBs3b. CrOCcOOBI pa3pbiBa CBSI3€l B MOJIEKYIaX
oprannyeckux BemiecTB. IloHsTe o cBOOOAHOM paauKane, HyKJIeopuie Hu
aneKkTpodue.

Teopust crpoeHuss opraHndeckux coeauHennii A.M. byrtnepoBa wu
COBPEMEHHBIE NIPE/ICTABIECHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPHH CTPOCHHUS
OPraHUYECKUX COelMHEHUH. MOoNeKyIsipHble U  CTPYKTypHbIE  (HOPMYIIBI.
CtpykTypHble GOpMyJbl pa3iU4HBIX BHUAOB: pa3BEPHYTas, COKpaliéHHas,
ckenerHas. M3omepus. Buuabl u30MepuM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe APGEKTH B MOJEKYJaX OpraHMYeCKUX COCIUHEHHM (MHIYKTHUBHBIHI
¥ ME30MEpPHBIN YPPEKThI).

[IpeacraBnenre o KinaccupuKaluu opraHudeckux BemiecTB. [lonsTHe O
¢bynkunoHansHOM rpymnmne. I'omonorus. ['omonoruyeckue psaapl. CucreMaTnyeckas
HoMeHKaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobOeHHOCTH W Kjaccu(duKanus OpraHuyeckux peaxuuid. OKHCIUTETbHO-
BOCCTAHOBUTENBHBIE PEAKIIMY B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS BEIIECTB M HUX IPEBPAILCHHIA:
O3HaKOMJIEHHE C oOpa3laMd OpraHMYECKHUX BEIIECTB M MaTepuajllaMd Ha HuX
OCHOBE, OIIBITHI 110 IIPEBPALICHUI) OPraHUYECKUX BEIIECTB IPU HArpeBaHUU
(taBieHue, oOOyIVIMBAaHUE W TOPEHHE), KOHCTPYMPOBAHUE MOJEICH MOJICKYI
OpPTraHUYECKUX BELIECTB.

YriaeBoaopoasl.

Anxanbl. ['omonoruueckuit psijy ajikaHoB, o0mias Gopmysia, HOMEHKIATypa U
U30MepHUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB, SpP -
ruOpuan3anus aTOMHBIX OpOuTanel yriepona, o-cBsi3b. dusmueckue CBOICTBa
AJIKaHOB.



XHMMHUYECKHE CBOMICTBA QJIKAaHOB: pPEAKLUWH 3aMEIICHMs, H30MEpHU3aLUH,
JETUIPUPOBAHMS, IMKIN3aLNN, TMPOJIN3a, KpeKuHra, ropenus. Ilpencrasinenue o
MEXaHU3ME PeaKINil paJuKaTIbHOTIO 3aMEILCHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTy4YeHUs U TPUMEHEHUE ATKAHOB.

[uknoankanel. O0mas ¢popmMyna, HOMEHKIATypa U nzomepus. OCOOEHHOCTH
CTPOEHMSI M XHMMMYECKHUX CBOMCTB MasbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIUKJIOMEHTAH, LMKJIOTE€KCaH) LMKIOaIKaHoB. CrocoObl MOJyYeHUs U
MIPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. ['oMonornyeckuii psj ankeHoB, oOmmas (hopMyina, HOMEHKIATYpa.
DIEKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI aJIKEHOB, Sp’-
ruOpuau3anusi aTOMHBIX opOuTanedl yriepona, o- U m-cBsA3U. CTpPYKTypHas H
reoMerpuyeckas (uuc-tpanc-) wuzomepus. DU3NMUECKHME CBOICTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLMM MPUCOEAVUHEHUS, 3aMEIIECHUS B (-IIOJOKEHUE
OpU JBOMHOM CBS3M, MOJIMMEpHU3aLUU W okucieHus. IIpaBmno MapkoBHHKOBA.
KauectBeHHble peakuu Ha JBOWHYIO CBs3b. CIIOCOOBI MOTYYEHUS U MPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankajaueHoB (CONpsKEHHBIE, U30JMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3IEKTPOHHOI'O CTPOCHHUSI U XMMHUUYECKHUX CBOICTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu  l,4-npucoeaunenue. llommmepuzanms
CONPSKEHHBIX JUeHOB. CriocoObl MOMyYEeHHs U IPUMEHEHUE aJIKaUEHOB.

Anxunbl. 'oMon0ruueckuii psj ankuHOB, o0mas Gpopmysa, HOMEHKIATypa U
U30MepHsl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKHUHOB, Sp-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XHUMHUYECKHE  CBOWCTBA:  peakUWH  NPHUCOCAUHEHUs,  JUMEpU3alUU U
TpUMEpPHU3ALUK, OKHCIeHUsA. KuCIoTHBIE CBOMCTBA aJKWHOB, UMEIOIIUX KOHLEBYIO
TpOIHYIO CBs3b. KauecTBEHHbIE peakMi Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYYEHHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omonmoruyeckuii psij apeHoB,
obmiast popmyIia, HOMEHKIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHME MOJEKyJbl OeH3o0ja. DU3NYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOMCTBa OEH30/1a ¥ €r0 TOMOJIOIOB: PEAKIIMU 3aMEeIlIeHHs B O€H30JIbHOM KOJIbLIE U
YIJIEBOJLOPOJAHOM pPaAuKalle, PEaKUUHW NPUCOECAWHEHUS, OKUCIEHHWE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OPUSHTUPYIOIMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIBLIE Ha IMpUMEpPEe aJKWIbHBIX PpPaJUKajiIoB, KapOOKCHIBHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOIPYIIIbI, aTOMOB TajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoa. [lonmumepusanus cruposa. CriocoObl MoMyYeHus U
IIPUMEHEHUE aPOMATHYECKHUX YTIEBOAOPOIOB.

[Tpuponnsiii ra3. [lonyTHbie HedTsHBIE ra3bl. HedTh U €€ mpoucxoxacHue.
Kamennslii yronp U npoaykrtsl ero nepepadorku. CriocoObl nepepaboTku HepTH:



MIEPErOHKa, KPEKUHT (TEPMUYCCKHH, KaTaTUTHYCCKHI), PUGOPMUHT, ITHPOIH3.
[TpoaykTel nepepaboTku HEPTHU, UX TPUMEHEHHUE B IIPOMBIILJICHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEXY pa3IMYHBIMU KJIaCCaMU yTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOCHHME TaJOTEHIIPOM3BOJIHBIX YTIIIEBOJOPOAOB. Peakiuu
3aMEIIeHUsT TajoreHa Ha THAPOKCOrPYMIy, HUTPOTPYINy, LHAHOTPYIIY,
aMuHoOrpymnmy. JlelicTBU€ Ha TaJOT€HIPOU3BOAHBIE BOJHOIO W CIHUPTOBOTO
pacTBopa WIENOoUYM. B3auMOIENCTBUE IUTATOTCHAIKAHOB C MArHUEM U LIMHKOM.
[TonsiTue 0 METAJTIOOPTaHUYECKUX COCIMHCHMUSX. Hcnonp3oBaHue
raJIOTEHIIPOU3BOJHBIX  YTJIEBOJOPOJOB B OBITy, TEXHHMKE W IIPH CHHTE3E
OpraHMYEeCKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbI W3YUYEHHS BEIIECTB M HX MpEeBpallcHUM:
n3yueHne (GU3NYECKUX CBOMCTB yTJIEBOJOPOJOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakIuii  yrieBoAOpOJOB Pa3IMUHBIX KIIacCOB (oOeciiBeurnBaHUE OpPOMHON HIIH
MOJHOM BOJIbI, pacTBOpa IE€pMaHraHata KaJiusi, B3aMMOJICMCTBHE alleTHJICHA C
aMMHMAYHBIM pacTBOpOM okcuga cepebpa(l)), kadecTBeHHOE OOHapYyKEHHUE
yriiepoga YW BOJAOpPOJA B OPraHUYECKUX BEIECTBAX, IOJYUYEHUE HITWICHA U
M3yYCHHE €TI0 CBOMCTB, O3HAKOMJICHHE C KoJjuiekmusMu «Hedtb» m «Yromby, ¢
oOpaznaMu  TUTacTMAacc, KaydyKOB HM PE3WHBI, MOJCIUPOBAHHE MOJEKYJ
YIJIEBOJIOPOIOB M TaJIOT€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoacoaepskaniue opranndecKue coeJMHeHUs.

IIpenenbHble omHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYyJ (Ha IpuUMepe
METaHojJa M JTaHojia). ['oMonoruueckuit psiia, oémas ¢opmyna, H30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  MPEACIbHBIX
OJIHOATOMHBIX CHHUPTOB. BolOpojaHbIE CBSI3M MEXAY MOJIEKYJaMU CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUMW 3aMElIeHMs, JeTUApaTalii, OKHUCIICHUS,
B3aMMOJICICTBUE C  OpPraHUYECKUMH W  HEOPraHMYECKUMHU  KHUCJIOTAMHU.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTHI. JleHCcTBUE ATaHOIa U METaHOoIa
Ha opranu3sM uenoBeka. CrocoObl MOMy4YEeHUs M MNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMeHKIaTypa U u3oMepus. OcoOEHHOCTH (PUBHUECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaToMHbl€ CHUPTHI — ATUICHIIIMKOJNb W riaunepuH. dusnueckue u
XUMHYECKHE CBOMCTBA: PEAKIIMHU 3aMEIICHHUs, B3aUMOJICHCTBUE C OPraHMYECKUMU
U HEOPraHWYECKMMM KHUCIIOTaMHM, KAayeCTBEHHAsl peakius Ha MHOI0aTOMHBIC
cnupThl. [IpencraBienue o MexaHU3ME peakiuil HYKICO(UIBHOTO 3aMEIICHMUS.
HeiictBue Ha opraHuzM 4enoBeka. CrnocoObl TMONy4eHUS M NPHUMEHEHHE
MHOTOAQTOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIJIMSHUE THIAPOKCOTPYMIBI U
O0eH3opHOrO sypa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KadectBennsie peaknuu Ha (eHon. ToxcuyHOCTh (heHona.
Crnioco6bl osrydenus ¥ npuMenenne penona. denondopmanbaeruanas cModa.

KapOonuiibHble COeTMHEHUS] — aIbAETU/IbI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpyIMIibl. ['OMOJIOrMYecKue psibl adblerHioB U KETOHOB, OO0IIas
dbopmyna, mzomepuss U HOMEHKJIaTypa. Du3uuecKkue CBOWMCTBAa albAETUIOB U
KETOHOB. XHMMHUYECKHE CBONCTBA  QJBJECTUIOB W  KETOHOB:  pPEaKLHH
npucoenuuenus. OKHUCIIEHUE albJEeTUI0B, KAUeCTBEHHbIE PEAKIMU Ha allbJETU/Ibl.
CriocoObl OJTy4eHHs] U IPUMEHEHHE albJETHI0B U KETOHOB.

OnHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX KUCIOT. M30Mepust 1 HoMeHKIaTypa. Ou3nyeckue CBOMCTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3M MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHUCJIOT. XMUMUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuusi STepuUKaMK, peaKklud C YYacTHEM YIJIEBOJAOPOIHOrO pajHKaa.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHI. [loHSATHE O TPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEIENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIIOT,
IUKAapOOHOBBIX KHUCIIOT, THUAPOKCUKAPOOHOBBIX KUCHIOT. [IpeacraBurenu BBICIIMX
KapOOHOBBIX KHCIIOT: CT€ApUHOBAasA, NAJIbMUTHHOBAs, OJICMHOBAs, JUHO/IE8As,
JuHoNeH08as KucnoTbl. CocoObl MOTyUYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢pupsl. ['omosiornueckuii pan, obOumias ¢gopmysna, U30MEpUs U
HOMEHKJIarypa. Pu3nyeckne M XUMHUYECKHE CBOWMCTBA: THIPOJIHA3 B KHUCIOU W
IETTIOYHOU CpEIE.

XKupsl. Ctpoenue, puznueckue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHCJION U 1esiouHor cpenie. OCOOEHHOCTH CBOWCTB KUPOB, COAEPKAIIMX OCTATKU
HEIPENENbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoIe.

MpIa KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, KX MOIOIIIEE ACHCTBHE.

O6mas xapakrepuctuka yriaeoaoB. Kinaccudukaius yrieBogoB (MOHO-, AU-
u nonucaxapuibl). MoHOcaxapuIbpl: TJIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
ne3okcupudo3a. dusndeckrue CBOWCTBA M HaXOoXJIeHHe B mpupoje. dorocuHTes.
XHUMHUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U AJIbJACTUIHON
Ipynn, CIOUPTOBOE M MOJOYHOKHCTIOE OpoxeHue. [IpumMeHeHue TIoKo3bl, €€
3HAYEHUE B KU3HENEATEIbHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAIOIIME AUCaxapuabl. [ uaponus
nucaxapuaoB. HaxoxneHnue B npupojie U npuMmeHeHue. [lonrcaxapuapl: kpaxmard,
IJIMKOTeH W ueuttoio3a. CTpoeHre MakpoMOJEKyJd Kpaxmana, TIJIIHMKOTeHAa W
Henono3bl.  du3nyeckue CBOMCTBA KpaxMmajga M LEJUTI0JI03bl. XHUMHUYECKHUE
CBOMCTBA Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs pEaklUHs C HOAOM. XHMHUYECKHUE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOIU3, ModydeHue 3(pupoB uesuionossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIENK).



OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHsS BEIIECTB M WX MpEeBpalleHUN:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJA C HATPUEM,
OKHUCJICHUE ATUJIOBOIO CIIMPTA B aJbJIETU] HAa PACKAJIEHHOM MEIHOM IPOBOJIOKE,
OKHCIIEHHE HTUJIOBOTO CHHUPTA AUXPOMATOM Kajids (BO3MOXKHO HCIOJIb30BAHHE
BHJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMU Ha albJEeTUlbl (C THUIPOKCHUIIOM
muammuHcepeOpa(l) wu  rumpokcumom  meau(ll)), peakumst TiMIepuHA €
ruapokcuom Mmeau(ll), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ Tuapokcuaom meau(ll), B3aumonerictBue
KpaxMalia ¢ MOJIOM, PEIIEHHE SKCIEPUMEHTANbHBIX 3a7a4 1o temMaM «CHHUpThl U
benonb», «KapooHoBbie KUCTOTHL. ClOKHBIE Y3DUPB».

A30Tcoep:Kale Oprannyeckue coeJMHeHus .

AMUHBI — OpraHUYecKHre MPOU3BOJIHbIE amMmMuaka. Knaccudukamus aMuHOB:
anmupaTUIeCKue ¥ apOMATHYECKHE; IEePBUYHBIC, BTOPUYHBIE W TPETHYHBIE.
Crtpoenne moiekyn, oOmas (Gopmyia, u3oMepusi, HOMEHKIATypa U (QU3NYECKHE
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
AJTKWIMPOBAHKUE, B3aUMOJCHUCTBUE NEPBUYHBIX AMHUHOB C a30THUCTOM KHCIIOTOM.
Conu anKuiaMMOHUSL.

AHWIMNH — TpEeACTaBUTENIb aMHHOB apomarudeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BiIMsHUE TPYIIT aTOMOB B MoJieKyJie aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakiuu Ha aHWInH. CrocoObl
MOJIyYeHUS] M TpUMEHEeHHe anudarnueckux aMuHOB. [lomydeHue aHwimMHa U3
HUTpPOOEH301A.

AmuHokucnotel. HomeHnknatypa u uzomepud. OTaenbHbIE PEACTABUTENN Ol
AMHHOKHCIJIOT:  TJWLMWH, anaHuH. @Ou3nMyeckue CBOMCTBA aMHUHOKHUCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEepHBIX  OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJUKOHJICHCAIMM, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHre aMUHOKHUCIOT. CUHTE3 U TUAPOIIN3 NENTUIOB.

benku kak mnpupoaHble nonuMepsl. llepBuuHasg, BTOpUYHAS W TpPETUYHAA
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OENKOB: THAPOJH3, JEHATYpAIHs,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

ODKCIIEPUMEHTAIbHBIE METOJIbl M3YYEHHMSl BEIIECTB W WX MNPEBpaALLCHUMN:
pacTBopeHue O€NKOB B BOJIE, JCHATypalusi O€JIKOB MPU HArpeBaHUM, I[BETHbHIC
peakiuu Ha O€JIKM, pEelIeHWe HSKCIepUMEHTANbHBIX 3ajJady [0 TeMmaM
«A3oTconepxaiue OpraHUYEeCcKue COEAUHEHUSD u «Pacrno3HaBaHue
OPraHUYECKUX COCTUHEHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHbBIE TOHSATUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEJAMHEHUN: MOHOMEp,
HOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNH, CPEAHSS MOJIEKYJIApHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUNH —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHC CAITHSI.

[Tomumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOIMIICH,
MOJMUBUHWIXJIOPUl, TOJUCTUPOJ, MOJIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noyimdTUICHTEpePTaar). Y THiIn3aius 1 nepepadoTka miacTuKa.

DnacToMephl: HATYypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4dyKu
(OyTanMeHOBBIN, XJIOPOIPEHOBBIN, N30MIPEHOBBIN) U CUIIUKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, WENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonmumepsl CHEIUATBHOTO HA3HAYCHUS (TeduioH, KeBJIap,
AJIEKTPOIPOBOISIIIINE TIOJUMEPHI, OMOpa3araeMble MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbI M3YYEHHS BEHIECTB M HX MpEeBpallCHUN:
O3HAKOMJICHUE C O00pa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4dyKOB, pEIIEHHE OJKCIEPUMEHTAIbHBIX 3adad mo Teme «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnsle 3anaun.

Haxoxnenue MomnekynsipHod (GOpMysbl OPTraHHMYECKOTO0 COCIMHEHHS TI0
MAacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXO/SIIMX B €ro COCTaB, HaXOXKICHHE
MOJIEKYJISIpHON  (POPMYJIbI OPTaHMYECKOro COeAMHEHUs 1o wmacce (00BEMY)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Mmacce, 00bEMY) MPOIYKTOB
peakiMi W/WIM HWCXOMHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCcKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJTyYeHHUsI, OMpeJeieHue JO0JM BbIXOJIa MPOAYKTa PEaKIUU OT TEOPETUUYECKHU
BO3MOHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MeXnpeaMeTHBIX CBS3€H MPU U3yUYeHUHU OPTraHUYEeCKOM XUMHUH B
10 xmacce OCyIIECTBISETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHUH, MPHUHATBIX B OTACIBHBIX TIPEeIMeTax
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE MTOHSATHUS: SIBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
TEOpHs, 3aKOH, aHajliu3, CHHTE3, Kiaccudukamusi, HaONIOJEeHUE, H3MEpPEHHUe,
AKCIEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HSHEPreTUYECKU YpOBEHb, BEIIECTBO, TeNO0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (DU3WUYECKUE BEJIIMYUHBI, €IUHUIIBI H3MEPEHUs, CKOPOCTh, DHEPIHS,
Macca.

buomorus: kimerka, opraHu3M, S3KOocuUcTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA M TeTepOoTpOdHBIA TUI TUTaHUS, OpOKEHHE,



dboTocuHTE3, NbIXaHWE, OENTKH, VYIJIEBOJbI, JKUPBI, HYKICHHOBBIE KHCIOTHI,
(hepMEHTHI.

['eorpadusi: mone3Hple HCKOMaeMble, TOTLTUBO.

TexHonOrus: mNHIEBBIE MPOMYKTHl, OCHOBBI PAIMOHAIBHOTO ITHTAHWSI,
MOIOIIUE CPENICTBA, MaTEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siaep. XUMHUECKHUI 3iieMeHT. M3oTonbl. CTpoeHue
AIIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTETUYCCKHUE YPOBHH H
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukamuss XuMHIeCKUX dJIEMEHTOB (S-, p-,
d-, f-anmementsr). PacmpeneneHue 5SJIEKTPOHOB IO AaTOMHBIM  OpPOUTANISAM.
DNEeKTPOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTypaluu HOHOB.
DJIEKTPOOTPHUIIATEIIHHOCTb.

[leprognueckuil 3akoH u I[lepuoanyeckas cucreMa XMMHAYECKUX AJIEMEHTOB
J.1. MenneneeBa. CBsA3b NMEPUOANYECKOrO 3aKOHA W lleproamyeckord CUCTEMBI
XUMHYECKUX JJEMEHTOB C COBPEMEHHOM TEOPHUEM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX W CIOXHBIX BEIIECTB IO TpyNIaM U [EpHOJaM. 3HAYCHHE
nepuoauueckoro 3akona /.M. Menneneesa.

XuMH4YeCcKasi CBS3b. BuUIbl XMMHYECKOW CBSI3U: KOBAJICHTHAsA, HWOHHAs,
MeTayuimyeckas. MexaHu3mbl 00pa30BaHUS KOBAJEHTHOW CBSI3M: OOMEHHBIM H
JOHOPHO-AKIENTOPHBIA. DHEPTUS U JyIMHA CBsI3U. [[0JpHOCTD, HANPAaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHON cBsi3u. KparHeie cBsizu. BomoponHas CBA3b.
MexMONeKyJIIApHbIE B3aUMOICUCTBHSL.

BajieHTHOCTP M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCTMHEHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienne 0 KOMIUIEKCHBIX coenHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBareb, JHUraH[bl. 3HAYECHUE KOMIUIEKCHBIX COCTUHEHUH.
[ToHATHE O KOOPAMHALIUOHHOW XUMHUH.

BemectBa MONEKYIApHOTO HW  HEMOJEKYJSAPHOTO  CTPOECHUSA.  THIBI
KPUCTAJUIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pactBopsl. [Ipencrasienue o
KOJUIOUAHBIX pacTBopax. CrnocoObl BBIpAXEHUS KOHIIEHTPALIUU PACTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHILIEHTpauus. HacelleHHbIe 1
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys u HOMEHKIaTypa HEOPTaHUYECKUX BEIECTB. | pUBUATLHBIC
HAa3BaHUs OTJEIbHBIX NPEICTABUTEIECH HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanusa XUMHUECKUX pPEaKUUid B HEOPraHUYECKOM M OpraHU4ecKOi
XUMUH. 3aKOH COXPAaHEHMS MAacCChl BEUIECTB; 3aKOH COXPAaHEHUSA W NPEBPAICHUS
SHEPTUU TIPU XUMHUYECKUX peaknusX. TeruioBbie 3(HEeKThl XUMUYECKUX PEAKITUH.
TepmoxumMuieckne ypaBHEHUS.

CKOpOCTh XMMHUYECKOW peakinu, €€ 3aBUCUMOCTb OT Pa3JIUYHbIX (PaKTOPOB.
I'omoreHHslIe 1 reTeporeHHsle peakuuu. Katanus n katanu3aTtopsl.

OOpaTumble U HEOOpAaTUMbIE peakluu. XuMuieckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecUs. DaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AABJIECHNUE U KOHLEHTPALIMU BEUIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass auccouuanus. CuibHble UM CialOble  3JIEKTPOJIHUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPAaCTBOPOB: KHUCIJIOTHAasA, HEUTpalibHas,
menouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOr0 OOMEHa.

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE  peakuud.  CTeneHb  OKUCIICHMS.
Okucnurens M BOCCTAaHOBUTENb. I[Ipolecchl OKHCIEHHS M BOCCTAHOBJICHUS.
BaxxHeiiline OKHMCIUTENM W BOCCTAHOBUTENW. MeETOJ 3JEKTPOHHOro OajaHca.
DIIEKTPOJIN3 PaCTBOPOB U PACILIABOB BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHMsS BEIIECTB M HUX IPEBPAILCHHIA:
pa3lioKEHHWE MEPOKCHUAA BOJAOPOJAa B MPUCYTCTBUM KaTajlu3aTopa, MOJEIU
KPUCTAJUIMYECKUX PEIIETOK, MPOBEIEHUE PEAKIIM HOHHOTO OOMEHA, ONpe/IeIeHHe
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, W3y4YEHUE BIHASHUSA Pa3JIMYHBIX
(GakTOpOB HAa CKOPOCTh XUMHYECKOW peakIMU M IMOJIOKEHHE XUMHUYECKOTO
pPaBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tomoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.U. MenpeneeBa 1 0cCOOEHHOCTH CTPOCHHS UX aTOMOB. Du3HUECKUe
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHUS HEMETAJJIOB (Ha MPUMEPE KUCIOPOJa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydyenue, gusnueckue M XMMHUYECKHME CBOMCTBA: PEAKIUU C
METaJUIaMA W  HEMETaJJIaMH, BOCCTAHOBUTEJBHBIE CBOWCTBA. [ Wapuiabl.
TomIMBHBIE JIEMEHTHI.

['anmorensl. Haxoxnenue B mpupoje, cnocoObl ModyudeHus, (U3HMUEecKue H
XUMHYECKUE CBOWCTBA. | amoreHoBonopoAbl. BaxkHenmme KUCIOpOACOaepKaIne
COeMHEeHHMsI rajioreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOOBI MONTYYEHUS
rajioreHoB. [I[puMeHeHne rajnoreHoB U UX COEUHEHUN.



Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUIEHHBIE CIIOCOOBI MOJYYEHHUS
kuciopona. duznueckue U XMMUYECKHE CBOWCTBA W MPUMEHEHUE KUCIOPOJa U
030Ha. OKCUABI U TIEPOKCUBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONydeHUs, (HU3NYECKUE U
xumuueckue cpoictBa. CepoBomopona, cyiabduasl. Oxcunx cepbi(IV), oxkcun
cepbl(VI). Cepuucrass u cepHas KHUCIOTHI U HX cojid. OCOOEHHOCTH CBOWCTB
CepHOU KUCIOTHIL. [IpuMeHeHune cepol U €€ COEAUHEHUM.

A3or. HaxoxnaeHue B mpupoje, CHocoObl MOdydyeHus, (U3NYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUIbI. OKCHABI a30Ta. A30TUCTas U a30THAas
KUCIOTHI U UX colid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue azota
U €ro COeIMHEHUI. A30THbBIE y1I00pEHHUS.

®ocdop. Haxoxnenue B mpupoje, cnocoObl MONy4deHUs, (Puznueckue u
xumudeckue coiictBa. dochumbr u pochun. Oxcuast docdopa, dhochopHas
kucnora U e€ comu. Ilpumenenue Qocdopa u ero coenunenuit. DocdopHbie
yaoOpeHus.

Yrnepon, HaxoxJeHHE B OpUpoJe. AJUIOTPOINHBIE  MOJUDUKALINUH.
du3znueckue W XUMHYECKHE CBOWCTBA TMIPOCTHIX BEIIECTB, OOpa30BaHHBIX
yraepogom. Oxkcun yriepoaa(ll), okcun yriepoxa(IV), yronapHas kucinora u eé
COJIM. AKTUBUPOBAHHBIA Yyroiyb, aacopOuus. Dymnepensl, rpadeH, yriaiepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUN.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3UYECKHE U
xumudeckue cBorctBa. Oxcupy kpeMHuA(IV), kpemHueBas KUCIOTa, CUIIMKATHI.
IIpruMenenne KpeMHus U ero coennHeHui. CTeKs0, ero noJiy4eHue, BUIbl CTEKIIA.

[Tonmoxenne MetamioB B Ileproandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHMSI DIIEKTPOHHBIX 000JI04eK aTOMOB MeTawioB. OOmiue
¢usnueckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTalsioB B OBITY UM TEXHUKE.
CnuiaBbl METANIIOB.

DNEKTPOXUMHUUYECKUN psJl  HanpsokeHuid  MmeTtamwioB.  OOmue  crocoOsl

MOJTy4ECHHUSI METaJJIOB: TUIPOMETAILTYPrus, MUPOMETAILTYPIus,
anektpoMeramutyprusi. [lonarue o xoppo3un MeramioB. CrnocoObl 3alUThl OT
KOPPO3HH.

OO6mast xapaktepuctuka MmeTamioB I[A-rpynmsl [lepuomuyueckoit cUCTEMBI
XUMUYECKUX JJieMeHTOB. Harpuit u kanmii: mnonydeHue, QuU3NYECKHE W
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

Oo6mas xapakrepuctuka metawioB IIA-rpynmer Ileprogudyeckoil cucteMsl
XUMUYECKUX DJIEMEHTOB. MarHuii W KaJlblUi: TOJMydeHHue, (QU3NYECKue U
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCIAUHEHUU.
XKéctkocTh BOBI U CITOCOOBI €€ yCTpaHEeHUS!.



AOMHUHMI: TTOTydeHue, GU3NIECKHUE U XUMUYECKUE CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA M €ro CcoeAuHEeHWl. AMQOTEpHbIE CBONCTBa OKCHla WU
TUAPOKCHUA ATFOMUHUS, TUAPOKCOKOMIUIEKCHI aJTFOMUHUS.

OOmass xapakTepucThKa MeTauioB MoO0ouHbIX noarpymn (b-rpynm)
[Iepronnueckoi CUCTEMbl XUMUYECKUX JIEMEHTOB.

Pu3nuecKne U XUMUYECKHE CBOMCTBA XpoMa U ero coeguHeHuil. OKCHUIIbI U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U Auxpomarsl, HUX
OKHCIIUTENbHBIE CBOKCTBA. [lomyueHne n npuMeHenne xpoma.

Ousnyeckue W XMMHYECKHE CBOMCTBA MapraHlla W €ro COEAWHECHUHU.
Baxmneiimme coenunenuss wmapranua(ll), wmapranma(IV), wmapranna(VI) u
mapranua( VII). [lepmanranaT xamausi, ero OKUCIUTENIbHBIE CBOMCTBA.

@u3NYeCKNe U XMMHUYECKHE CBOMCTBA XKeje3a U €ro coenuHeHun. OKCHIBbL,
ruapokcuasl u conu xeneza(ll) u xxeneza(lll). [Tonyuenue n npuMeHeHue xeles3a
U €ro CIUIaBOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coenqnuHeHur. [lomyuenue u
IIPUMEHEHUE MEU U €€ COCTMHEHHM.

[uuk: nomydyenue, (pusmMueckue M XHMUYECKHE CBOMCTBa. AMQoTepHbIE
CBOMCTBA OKCHJIa U TUIPOKCH]IA IMHKA, TUAPOKCOKOMILIEKCHI IUHKA. [IprmeHenne
IUHKA U €r0 COETUHECHUN.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHMS BELIECTB M HX NPEBPAIICHUM:
u3ydyeHue oOpa3loB HEMETaJuIOB, TOpeHue cepbl, gocdopa, xene3a, MarHus B
KHCIIOPOZIE, H3y4Y€HUE KOJUIeKIuu «MeTamibl W CIUIaBbl», B3aUMOJECHCTBHE
HIEJIOYHBIX U IIEJTOYHO3EMENbHBIX METAJUIOB C BOJOM (BO3MOXKHO MCIOJb30BAHHE
BUJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M Kejie3a C pacTBOpaMU KHUCJIOT U
1IEJI0YEH, KAYECTBEHHBIE PEAKIIUY HA HEOPraHWUYECKUE aHHOHBI, KATUOH BOAOPO/Ia
U KaTUOHBbl METAJUIOB, B3aUMOJCHCTBHE THAPOKCHIOB ATIOMHHHUS U LIMHKA C
pacTBOpaMH KHCJIOT U IIEJIOYEH, PEHIEHNE SKCIIEPUMEHTANIBHBIX 3a/1ad [0 TeMaM
«l"anmorens», «Cepa u €€ coenuHeHus», «A30T u (ochop U UX COCTUHEHUSY,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYIID.

XUMHUSA U KU3Hb.

Ponb xumMum B o0ecriedeHu yCTOMYMBOTO pa3BUTHUS yenoBeuectBa. [lonstue
O Hay4YHBIX METOAAaX IIO3HAHUSA M METOJIOJIOTMM HAy4YHOIO HCCIIEOBAHMS.
HayuHble mpuHIMITBI OpraHu3aliy XMMUYECKOTO MPOU3BOACTBA. [IpoMbiieHHbIE
CIOCOOBI MOMYYEHUSI BaKHEUIITUX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOIYYeHUs] METAJUIOB U
CIUIaBOB. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0 IOCIEICTBUS.
Pounb xumuu B 06ecriedeHIH SHEPreTHIeCKoi 6€30MacHOCTH.

Xumusi ©u  310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIVHBI.



XuMHsI THIIKA: OCHOBHBIC KOMITOHEHTHI, TUIEBbIE J00aBKU. Poib Xumum B
oOecrieyeHuu MUIIeBOM 0€3011acCHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0e30MacHOr0 MCHOJIb30BaHUsl MpenaparoB OBITOBOW XWMUU B IIOBCEIHEBHOM
KU3ZHU.

XUMHUS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepuaibl (IIEMEHT,
0eTOH).

Xumus B CENIbCKOM X03sicTBe. OpraHndyeckre U MUHEpaIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualbl, KPACKU, CTEKIIO, KepaMHKA.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHOIOrun.

Pacuétnrble 3amaun.

Pacuétpl: Macchl BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEII[ECTBA, Macce WM O0BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKUUU, €CITU OJHO U3
BEILIECTB HMMEET NpuMecHu, Macchl (00bEMaA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKunM, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pPACTBOpPA C OMNPEACIEHHOU
MacCOBOM JOJ€d PACTBOPEHHOIO BEMIECTBA, MACCOBOM JIOJU W MOJSPHOM
KOHLICHTPALlMM BEIIECTBA B PACTBOPE, MOJM BBIXOJa MPOAYKTA PEAKIHUU OT
TEOPETHUYECKH BO3MOMKHOTO.

MexnpenMeTHbIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3CH TNpU  U3YYEHUH OOmmeld
HEOpraHn4eckor xuMuu B 11 Kjacce oCylIeCTBISIETCS YEPE3 UCMOJIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUM, MPUHATHIX B OTIACIBHBIX
MpEIMETAX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TeopHusl, 3aKOH, aHAJIM3, CUHTE3, Kiaccu(UKalus, MepuoIuyHOCTb, HAOIIOIEHNE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/I€JIb, MOJICIIMPOBAHHUE.

®usuKa: Marepusi, MHUKPOMHUD, MAaKpOMHp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHb,
BEIIECTBO, TeJI0, OOBEM, arperaTHOe COCTOSHHUE BEIIEeCTBa, HJICAIbHBIN Ta3,
(buznYecKre BeITUYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, YHEPTHUsI, Macca.

buonorus: kneTka, opraHusm, sKocuctema, ouocdepa, MeTaboIMU3M, MAKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBO/IbI, HYKIEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BEIIECTB M MOTOK YHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOpHBIE MTOPOJIbI, MOJIE3HbIE UCKOIAeMbIe, TOTUIMBO,
pecypchl.

TexHoJOrusl: XUMHUYECKass TPOMBIIUIEHHOCTh, METAILTYPrUs, CTPOUTEIbHbIE
MaTepualbl, CEIbCKOXO035MCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
(dhapmaiieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETUYECKHUX



npemapaTroB, IPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBIIIIJICHHOCTDb, HAHOTCXHOJIOT'NH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMUWN
HA YI'JIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B coOTBETCTBUM C CHCTEMHO-IEATENBHOCTHBIM IMOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS NpPEAMETa «XHUMUS» Ha YPOBHE CPEAHErO
oOmiero o0Opa3oBaHUsl BBIJIETICHBI CIEIYIOUIME COCTABISIONIME: OCO3HAHHE
OoOy4aloImMUMUC POCCUMCKONW TPaKJaHCKOM HJIEHTUYHOCTH,; TOTOBHOCTh K
CaMOpPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEICHUIO; HATMYUE MOTUBALINU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATHIMA B OOIECTBE TpaBWJIAMM M HOPMAaMH TIOBEACHHS; HaJu4He
MIPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIOCOOHOCTh CTABUThH 1IEIU U CTPOUTH
YKA3HCHHBIE TIJIAHBL.

JIMyHOCTHBIE PE3YyJbTaThl OCBOCHUS HOpeAMETa «XUMHUSA»  OTPaXKAOT
c(OpPMHPOBAHHOCTH OIbITA MO3HABATENBLHON M MPAKTHUYECKOW JEATEeTbHOCTH
oOyyJarommxcsi B Mpoliecce peayin3alnu 00pa3oBaTeIbHOM €SI TEIHLHOCTH.

JInyHOCTHBIE PE3YJBTaThl OCBOCHUS MOpeAMETa «XUMHS»  OTPaAXKAKOT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATENHFHON M MPAKTHUYECKOW NEATETbHOCTH
oOydJaronuxcs B Mpoliecce peann3alud 00pa3oBaTeNbHON JEATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS :

OCO3HAaHMS 00YYaIONUMHUCS CBOMX KOHCTHUTYLHMOHHBIX MPaB M 00I3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMax M TMPABAJIAX MEXKINYHOCTHBIX
OTHOUIEHUW B KOJJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTU IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX M MO3HABATEIbHBIX 3a]a4, BBHITOJIHEHHUH
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHWMATh W TPUHAMATH MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU AESTEIHHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA

[IECHHOCTHOTO OTHOLICHWSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIHIO
OTE€YECTBEHHON XMMUM;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH U TPAKTUYECKOTO
IIPUJIOKEHUSI XWMHUHU, OCO3HAHUSA TOIO, YTO JAaHHbIE HAyKU €CTb pe3yJbTar
JUINTEIBHBIX ~ HAOMIOJACHUHN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  MOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



UHTEpeCa M [103HABAaTEIbHBIX MOTHBOB B IIOJIYYEHHMM M MOCIEAYIOIIEM
aHanu3e WHQPOpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUU, CB3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEIAEHUE W MOCTYINKHA CBOMX TOBApHUILIEH C
NO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEACTBUIA
MOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHUS LEHHOCTEH 370poBOro W 0Oe30macHOro oOpas3a KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3MUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmtoieHuss mpaBui O€30MacHOro OOpalleHusi C BEIIECTBAMU B OBITY,
IMOBCEHEBHOM KHU3HU, B TPYI0BOU AEATEIBHOCTH;

NOHUMAaHMSI UEHHOCTH MpPaBUJ HWHIWBUAYAJIBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATENbCKOM
NESATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYIHX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3a7ad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K NMPAKTUYECKOMY HU3YUYEHHUIO MPOPECCU pa3iIMdHOIo pojia, B TOM
YKCJIE HA OCHOBE MPUMEHEHHSI PEIMETHBIX 3HAHUM 110 XUMUH;

YBaXEHHUS K TPYLY, JHOJIAM TpyAa U pe3yibTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPAeKTOPHUU
oOpa3zoBaHus, Oyaymieil mpodeccur U peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIUTAHMSA:

HKOJIOTHYECKU LEJIECO00Pa3HOr0 OTHOUIEHUS K MPUPOJE KAK HCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHUMAaHUS TJI00aNBbHOTO XapaKTepa HKOJIOTHYECKUX MpoOJieM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE TPUPOAHON U COIL[MATBHOU CPEbL;



OCO3HAHHUS HEOOXOJUMOCTH WCIIOJNIb30BAHUS JOCTHKEHUNW XUMHUH IS
pELIeHUs BOIPOCOB PALlMOHAIBHOTO IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATUA JCUCTBHUM, IPUHOCAIIUX BpEH  OKPYKAIOUIEH
MPUPOJHON Ccpejie, YMEHHsSI MPOTHO3UPOBATh HEOIArONMPUSITHBIE IKOIOTUYECKUE
MOCJIEICTBUA NPEANPUHUMAECMBIX JEUCTBUM U IPEAOTBPALLATD UX;

HaJIMYUs Pa3BUTOTO HKOJOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIBITA NS TEIIbHOCTH DKOJIOTUYECKOH HAIpPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI UMH B IMO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMAJIBLHOU
MPAKTUKE, CIOCOOHOCTH W yMEHUS AaKTUBHO NPOTHUBOCTOSITH HJICOJOTHH
xemohoouwu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY VYPOBHIO Pa3BUTUA
HAyK{ U OOIIECTBEHHON MIPAKTUKH;

NOHUMaHUS CHeUU(PUKM XUMUM Kak HayKH, OCO3HaHUS €€ pOJu B
(hopMUPOBAHUM PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIE€JOCTHOTO
MPECTABICHUS] 00 OKpY>KalollleM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH TMPOOJIEeM COXpaHECHUS
IIPUPOJHOTO PAaBHOBECHS,

yOeKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU IS  COBPEMEHHOMU
UUBUJIM3AUNU: B €€ TYMAaHHCTUYECKOM HAIPABICHHOCTH W BAXXHOW pOJIHA B
CO37aHMM HOBOW 0a3bl MaTepuaIbHOM KyJIbTYphl, B PEIIEHUU TI00ATBHBIX
npo0sieM yCTOWYMBOIO Pa3BUTHUSL UYETOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM M DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUU MEAUIIMHBI, 00ECTICUCHUU
YCJIOBUM yCHENTHOTO TPYJla U SKOJOTMYECKA KOMGPOPTHOM KU3HU KaXKIOr0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH: I[OHUMAaHUs CYIIHOCTA METOJ0B
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJTydyaeMble 3HAHUSA ISl aHATIU3a U OOBSICHEHUS SIBICHUM OKPYXAIOIIEero Mupa u
MIPOUCXOSIINUX B HEM U3MEHEHUM, YMEHUS JIeJaTh 000CHOBAHHBIC 3aKIIIOUCHUS HA
OCHOBE HAy4YHbIX (DaKTOB W MMEIOUIUXCS JaHHBIX C LEJIbI0 TOJy4YEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus mpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUX;

UHTEpeca K MO3HAHUIO, UCCIIEI0BATEIBCKOMN AEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa3oOBaHUIO U
caMOOOpa30BaHMIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHH C KM3HEHHBIMU OTPEOHOCTAMU;

MHTEpEca K OCOOCHHOCTSIM TpyJAa B Pa3iu4HbIX chepax npodeccruoHaIbHOM
NESITEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOCHHS IPOrpPaMMbl IO XMMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HAQYUMBIE IS (opMHpOBaHHA  MHPOBO33PEHHSI  OOYy4YarOIIMXCSA
MEXIUCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOLIeHAYYHbIE MOHATHUS, OTPa’KaoLIUe
LIEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U CHEeUU(UKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HAayKaX (MaTepusi, BEIECTBO, SHEPTHUs, SIBJICHUE,
MpOLECC, CUCTeMa, HAyYHBIH (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCleJOBaHNE, HAOIIOICHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpCalbHblEe yuyeOHbIE NEHCTBUS (TO3HABATEIbHBIE, KOMMYHUKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmupoBaHue (GyHKUMOHATBHOU
IPaMOTHOCTH U COLIMATIbHOM KOMITETECHIIMH 00YyYaroInXCs;
CHOCOOHOCTD oOyyaromuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXTUCIUILUTMHAPHBIC, MUPOBO33PEHUECKHNE 3HAHHWS U YHHUBEpCAJbHbIE YUEOHBIC
JNEUCTBUA B IIO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJISATHBHBIMU
JICUCTBUSAMU.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 0a30Bble JIOrHYecKHe JelCTBUS:

CaMOCTOATENLHO  (OPMYNIHpPOBAaTH W aKTyaIM3UpOBaTh  Mpobiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisiTh LEJH JESITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUU HX
JTOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABJICHHBIMU LIEIISIMU;

WCMOJIb30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBILLICHUS:
BBIJICJIITh XapaKTepHbIC NMPU3HAKKU TMOHATHM M yCTAHABIWMBATh WX B3aWMOCBSA3b,
UCITI0JI30BaTh COOTBETCTBYIOIINE MOHSATUS JIJI1 OOBICHEHUS OTACIBbHBIX (DaKTOB M
SIBIICHUI;

BBHIOMpPATh OCHOBAaHUSA H KPUTEpUHU IS KIAcCU(PHUKAIMK BEIIECTB W
XUMUYECKHUX PEaKIIU;

yCTaHABIMBaTh MNPUUYUHHO-CJIEACTBEHHBIC CBSI3M MEXKIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JEIYKTUBHBIC, IO
AQHAJIOTUH), BBISIBJIATH 3aKOHOMEPHOCTH WU MPOTHUBOPEYHS B pPaccMaTpHUBAEMbIX
SBJIICHUSX, (DOPMYJIMPOBATH BBIBOABI U 3aKJIIOUCHUS;

MPUMEHATH B MPOILIECCE MO3HAHUS UCTOJIb3YEMbIE B XUMUU CUMBOJIUYECKHUE
(3HaKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opMmyJia, ypaBHEHHE XHUMHYCCKOU



peakuuy — IpPU PEUIeHUH YYEOHBIX ITO3HABATENIBHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIC MOJEIIBHBIE NPECTABICHUS IS BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUUYECKHUX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XMMHYECKUX
peaKkiuu;

(bopMyIUpOBATH LIENIU U 3a/1a4U UCCIEI0BAHMS, UCTIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSITEIBHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHMS THIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSITEIBHOTO IIJITAHUPOBAHUS U POBEACHMUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HaOMIOJaTh 32 XOJ0M
mpolecca, CaMOCTOSATENIbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIUpOBaTh
00001IeHNS ¥ BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAO0BATENbCKOM W MPOEKTHON
JESATENbHOCTH, MPOSIBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIONCKY METOJOB PEIICHMs NPAKTUYECKUX 3a7a4, INPUMEHEHHUIO PA3JIMYHBIX
METO/IOB IMO3HAHMS.

3) padora ¢ uHgopmManmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HMHPopManuu (HAy4dHO-
HOMYyJIApHasl JMUTepaTypa XUMHUYECKOTO COJEp)KaHus, CIpaBOYHBIE MOCOOMS,
pecypcbl HTEpHeTa), aHanmu3upoBaTh MH(POPMAIMIO Pa3IMYHBIX BUIOB U (QopM
MIPE/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCTH;

(GbopMyJIMpOBaTh 3alpOChl U NPUMEHATh PA3JIMYHbIE METOAbI MPU TIOUCKE U
orObope wuHpOpMaMK, HEOOXOAMMOM [JIsi BBIIOJHEHHS y4eOHBIX 3ajad
OIPEIIEIIEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HCIHOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3JIN4HBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpATh  ONTHUMANbHYIO  (OpMY  HIpPEACTABICHUS
uH(popmanuu (cxeMsbl, rpadvKu, T1arpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHUE);

UCIIONIb30BaTh HAy4YHBIA fA3BIK B KadecTBE CpEACTBa IpU pabore ¢
XUMHUYECKON MH(OpMaIMeil: NPUMEHSATb MEXIpeaMeTHble (¢puznyeckue WU
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATHh 3HAKOBO-CHUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKkaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBHA:



3aJlaBaTh BOIMPOCHI M0 CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ IUAJIOTa U/ 1N
JTUCKYCCHUH, BBICKA3bIBATh UJIeU, (OPMYIUPOBATH CBOU MPEAJIOKECHUS
OTHOCHUTEIHHO BBITIOJIHEHHS MPE/I0KEHHOM 3a1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IMO3HABATEIBHOM JEATEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEIBHO WIIK COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOWMCTB
M3Y4YaeMbIX BEUIECTB, peajan3aluy yueOHOro NpoeKTa, u GopMyIHpPOBATH BHIBOJIbI
II0 pe3yJIbTaTaM IPOBEIEHHBIX MCCIIENOBAHUN MYTEM COIVIACOBAHUSA IO3HULIUM B
X0/1e 00CYKICHHSI 1 OOMEHA MHEHUSIMH.

PeI‘y.]IﬂTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IleﬁCTBHSI:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISITH CBOI T03HABATEIBHYIO
JEATENBHOCTD, OMpenensis e€ Ienu W 3aJadd, KOHTPOJUPOBATh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh MpEjIaraeMblii aJropuTM JACUCTBUNA TpHU
BBITIOJTHEHWHU Y4YeOHBIX U HCCIICIOBATEIIbCKUX 3ajad, BbIOMpaTh Hambojee
3 PeKTUBHBIN CMOCO0 MX pEIICHHS ¢ Y4E€TOM TOJIyYEHHsS HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYILECTBIJISITh CAaMOKOHTPOJIb JICSITENIBHOCTH Ha OCHOBE CaMOaHalIu3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yJbTaThl OCBOCHUS MPOTrPaMMBbI [0 XUMHUU HA YTiIyOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHUs BKIIOYAIOT CIEHUPUUYECKUE
11 y4eOHOro mpeaMera « XUMHUs» HaydHbIE 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBHI
[0 OCBOEHUIO, UHTEPIPETAMN U NMPeoOpa3oBaHUIO 3HAHUM, BUBI JESTEIbHOCTH
[0 MOJYYEHHUIO HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4EOHBIX
CUTyalusX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYALUAX, CBA3aHHBIX C XUMHUEN. B
IIPOTpaMMe II0 XUMHUHM NPEAMETHBIE PE3yJIbTaThl IPEACTABICHBI II0 TIOAaM
U3y4ECHHUS.

10 KITACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHUS»
OTPAKAOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00€CHEYeHUU YCTONYMBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM SKOJOTUUYECKON, IHEPTeTUIECKON U



NUIIEeBON 0€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MAaTEpHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieyeHuu PalMOHAIILHOTO
MPUPOOINOIb30BaHUs, B (OPMHUPOBAHUU MHUPOBO33PEHUSI U OOIIEH KyJIbTYpHI
YeJIoBeKa, a TaKKe »JKOJOTMYECKHM OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

BJIAJEHUE  CHCTEMON  XMUMHUYECKMX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME TMOHATUS — XUMHUYECKHUI AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
o0ojouka aroma, s-, p-, d-aTOMHBIE OpOMTaIM, OCHOBHOE M BO30YXAEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMsi AaTOMHBIX OpOuTaned, HWOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTh, CTENIEHb OKUCJICHUS, XUMHUUYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 00BbEM, YIIIepOAHBINA CKENeT, PYyHKIMOHAIbHAS
rpynna, pagukai, CTPyKTypHble (opMyJbl (pa3BEpHYThIE, COKpalll€HHBIE,
CKEJIETHBIE), HM30MEpPHUsI CTPYKTYpHass M NPOCTPAHCTBEHHAas (reoMeTpuyeckKas,
ONTHUYECKas), HM30MEPHI, TOMOJOTHYECKUU P, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHS, MOHOMED, MOJUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS; TEOPHH, 3aKOHBI
(nepuonnueckuii 3akoH J[. M. MenneneeBa, Teopusi CTPOEHUS] OPraHUYECKUX
BeectB A. M. byTnepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEBpAlICHUS DSHEPrUM IMPU XUMUYECKUX pEeaKlMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JEXKAIIUE B OCHOBE
MNOHUMAaHUS NPUYUHHOCTU U CUCTEMHOCTH XUMUYECKHUX SIBJICHUM; MIPEICTABICHHUS
O MEXaHM3MaX XHMHUYECKHX pPEaKIHUil, TEPMOJUHAMHUYECKUX M KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYyMI aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbIN 3pexTor, opueHTanTsl I u Il pona);
(dakTosoruyecKkue CBEACHHsSI O CBOMICTBaX, COCTaBe, MOJYyYE€HUU U Oe30MacHOM
UCIIOJIb30BaHUU BAKHEUIIUX OPraHUYECKUX BEHIECTB B OBITY M MPAKTUYECKOM
NESATENbHOCTH  YEJOBEKa, OOMMX  HAyYHbIX  MPUHLUNAX  XHUMHYECKOTO
MIPOU3BOCTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, IEPEPAOOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHUI: BBIABIATH XapaKTepHbIE MPHU3HAKU TOHATHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA IMPHU
ONMCAaHUM COCTaBA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(OpMHPOBAHHOCTh YMEHMIA:

UCIT0JI30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (GOPMYIT OPraHMIECKUX
BEILIECTB;

COCTaBJIITh YPABHEHUsI XMMHYECKUX PEAKLHUA M PacKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIUil  IOCPEIACTBOM  COCTaBIICHHS
ANIEKTPOHHOTO OallaHca JTUX peaklMii, peakluuii HOHHOTO OOMeHa MyTEM
COCTABJICHMSI X MOJIHBIX U COKPAUIEHHBIX HOHHBIX YPABHEHMUI;



W3rOTaBIMBATh MOJEIN MOJIEKYJl OPraHUYECKUX BELIECTB AJI WIUTFOCTPALMH
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIC)KHOCTh M3yUYEHHBIX
OpraHMYECKUX BEIIECTB IO KX COCTaBY M CTPOCHHIO K ONpPEAEIEHHOMY
KJIacCy/Tpynmne COEIWHEHWH, JaBaTb KM Ha3BaHUSA 10 CUCTEMaTHYECKOMN
HomeHkiarype (IUPAC) u npuBoIuTh TpUBHAIbHBIE HA3BaHUS JUISI OT/AEIbHBIX
MIpeICTaBUTENIe OPraHUYEeCKUX BEIIECTB (3THIICH, alleTHIIEH, TOJIYOJ, TJIMIEPHUH,
ATWICHIJIMKONb, (EeHOoN, (QopManbAeru, aueTaibAerujl, alueTOH, MypaBbHHAas
KHCJIOTa, YKCYCHAsl KHCIJIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAS KHUCIIOTHI,
TJIMLWH, alaHuH, MalbTo3a, (PYKTO3a, aHWIUH, JUBUHWJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c()OPMHPOBAHHOCTh YMEHUS ONpPENENATh BHJ XUMUYECKOM CBSI3U B
OpraHMYECKUX COCIMHEHHSX (KOBAJIEHTHAas W HMOHHAs CBA3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH MOJOXKEHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. bytiepoBa st 00bsICHEHHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTh  COCTaB, CTPOCHHE,
¢u3nUecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENEH pPA3IHUHBIX
KJIACCOB OPraHMYECKUX BEILECTB: AJIKAHOB, IUKJIOAIKAHOB, AJIKCHOB, aJIKaUEHOB,
QIKWHOB, apOMAaTUYECKHUX YIJIEBOJOPOJOB, CHUPTOB, ajbJAECTHI0B, KETOHOB,
KapOOHOBBIX KHUCJIOT, MIPOCTHIX U CIOXHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHHUMN U
aMUHOB, AMHUHOKHUCIOT, O€NKOB, YyrieBOAOB (MOHO-, JAHM- W TOJUCAXapUJIOB),
WUIIOCTPUPOBATh ~ IE€HETHYECKYID  CBSI3b  MEXAY  HHUMH  YpaBHEHHSIMU
COOTBETCTBYIOIIMX XHMHUYECKMX pPEaKUUd C MCHOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh YMEHHUS TOATBEPKIaTh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN OT
KPaTHOCTH Y THUIIA KOBAJIEHTHOM CBA3M (G- U T-CBS3H), B3aUMHOI'0O BIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMHPOBAHHOCTh YMEHHMSI XapaKT€pU30BaTh UCTOUHUKH YIIJIEBOJOPOIHOTO
Colpbsi (He(Th, TNPUPOAHBIM Ta3, Yroab), CHOCOOBI €ro MnepepaboTKU U
MPaKTHYECKOEe MPUMEHEHHUE MPOAYKTOB NepepadoTKu;

c(OpMHPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJMIOJIEHUH, U3MEPEHUHU, MOJEIUPOBAHUN, IKCIIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSThH 3TH 3HAHUS;

c(OpMUPOBAHHOCTD yMEHUS IPUMEHSThH OCHOBHBIE ornepauuu
MBICIIUTEIILHON JIESITEIbHOCTH — aHaJu3 W CHUHTE3, CpaBHEHHE, 0000IIeHUeE,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CICICTBEHHBIX CBSI3€H — NI W3YYCHUS
CBOMCTB BEUIECTB U XUMHYECKUX PEAKIIMII;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISITh B3AUMOCBSI3b XUMHUYECKUX 3HAHUMU C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oyiee OCO3HAaHHOTO TIOHMMAHHS CYIIHOCTH MaTEepPUATBHOTO €JIMHCTBA MUPA,
UCIIOJIb30BaTh CHUCTEMHBIE 3HAHMS MO OPraHUYECKOW XMUMHH i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPO/LY;

c(hOpMUPOBAHHOCTh YMEHHI: TPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopMynamM U ypaBHEHHUSIM XUMHYECKUX PEAKIi C UCIOJIb30BaHUEM (HU3HUUECKUX
BeIMYMH (Macca, OOBEM Ta3oB, KOJUYECTBO BEIIECTBA), XapaKTEPHUIYIOUIUX
BELIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOU
(dhopMyJibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX 3JIEMEHTOB,
MPOyKTaM CrOpaHusl, TNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C MOO3UIMH  DKOJOTMYECKOM  O€30IacHOCTH  MOCJIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JEATENIbHOCTU YEJOBEKa, CBA3AHHOW C MepepaboTKoOn
BEILIECTB, UCMOJIb30BaTh MOJYYEHHBIE 3HAHUS JUIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
npo0JieM B CUTYallUsX, CBA3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEILHO TUIAHUPOBATh W MPOBOJIUTH
XUMUYECKUN DSKCIEPUMEHT (MOJyYeHHE W M3Y4YEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMUU YIJIEBOJOPOJOB pPA3JIMYHBIX KJIACCOB U
KHCIIOPOJICOJEPKAIIMX OPTraHMYECKUX BEIIECTB, PEUICHUE AKCHEPUMEHTAIbHBIX
3a/1ad 10 PACMO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIOJICHHEM TMpPaBUI
O0e3omacHoro oOpamieHusi ¢ BEIIECTBAaMU U JIaDOPAaTOPHBIM O0OpPYAOBAHHUEM,
dbopMynUpOBaTh IIENb HWCCJICAOBAHMS, WPEACTAaBIATh B pasIuyHON Gdopme
pe3yIbTaThl SKCHEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX TOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHUIA:

coOJII01aTh MpPaBHUJIa KOJIOTMYECKHU LIeecO00pa3HOro MOBEACHHS B OBITY H
TPYIOBOW JEATEIBHOCTH B LEJSIX COXPAHEHUS CBOETO 3[0POBBS, OKPYKarollen
IPUPOJIHON CPEABI U TIOCTUKEHHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JIEUCTBUS Ha >KHUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTaHUYECKUX BEIIECTB, NOHUMAs cMbICI nokasarens [1/1K;

aHAIM3UPOBATH 11€J1eCO00PA3HOCTh MPUMEHEHHUS OPraHMYECKUX BEIIECTB B
IIPOMBIIIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUS] PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKOW MH(OpMaLIMK B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4HAas!
JTUTEpATypa, CpeacTBa MaccoBoi nHpopmaiuu, HTEpHET U apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, nepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJIICHHOM y4eOHOU 3a1auei.



11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas U HeopraHuyeckas
XAMUSD OTPAXkKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIBLHOM €JAUHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBIICHUM NPUPOJBI, O MECT€ U 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJihi B O00ECreYeHUH YCTONYMBOTO
pa3BUTHS, B PEIICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JaHWU HOBBIX MaTEPHUAIIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECIEYCHUH PAIMOHAIBHOTO MPUPOJIOIOIH30BAHNUS, B
(GbopMHpPOBaHUM MHUPOBO33PEHHUS W O0OIIEeNd KyJIbTyphl 4YEJIOBEKa, a TaKxke
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3J0pPOBBIO M IPUPOJIHOU

cpene;
BJIaJICHUE CUCTEMOU XUMHUYECKUX  3HAHWH, KOTOpas BKJIIOYAET;
OCHOBOIIOJIaralolIMe TOHATHUS — XHUMHUYECKHM DJIEMEHT, aToM, SJApO aroma,

M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToma, S-, p-, d-aTOMHbBIE OpOUTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOHUTaNei, HOH,
MOJICKYJIa, BAJICHTHOCTh, JJICKTPOOTPHUIATEIBHOCTh, CTEICHh  OKHCIICHUS,
XUMHYecKass CBs3b (KOBAJICHTHAs, HMOHHAs, METa/UIMYeCKas, BOJOPOIHAs),
KpUCTa/UTMUECKasl pemiéTka, XUMHUYECKas pEeaKIus, pacTBOpP, JJICKTPOJIHTHI,
HEAJIEKTPOIUTHI, JJIEKTPOJIUTHYECKAsS JIUCCOIMAINMS, CTEIEeHb HUCCOIUAINH,
BOJIOPOJHBIN TIOKa3aTeldb, OKHUCIWUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3(GdeKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUUECKON peaKIiu, XMMUIECKOE PaBHOBECHE;
TEOPHH W 3aKOHBI (TEOPHS DJICKTPOJMTHYECKOW TUCCOIMAINH, TICPUOINICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBpAISHHs] SHEPTUU IPH XUMHUYCCKHUX PEaKIMIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICHMCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3BIK
XUMHUH, MHPOBO33PEHUYCCKUE 3HAHHWSA, JIeXKAIlMe B OCHOBE TIOHMMAaHHS
MPUYMHHOCTA W CHCTEMHOCTH  XUMHYECKHUX  SBJICHHWH;  COBPEMCHHBIE
MPEJACTABICHUS O CTPOSHHWM BEIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM H
HAIMOJICKYJIIPHOM  YPOBHSAX; TIPEACTaBICHUs O MeXaHU3MaxX XHUMHYECKUX
peaknuii, TEPMOAMHAMHUYECCKUX U  KHHETHYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, 0 XUMUYECKOM PAaBHOBECHH, PACTBOpax W JIHUCIIEPCHBIX CHUCTEMaX;
(haKTOJIOTHYECKHE CBEJICHHS O CBOMCTBAaX, COCTaBe, IMOJIYUYCHHH W 0O€30IMacHOM
WCITOJIb30BAaHUHU BAYKHEUIIINX HEOPTaHUUECKHUX BEIIECTB B OBITY W MPAKTUYECKOM
NCATENBPHOCTH  YEJOBEKa, OOMMX  HAyYHBIX  MPUHINNAX  XHUMHYECKOTO
MIPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISBJIATH XapaKTEPHBIC MPU3HAKH IOHSATHH,
yCTaHABJIMBaTh WX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU
OIMCAaHNHM HEOPTAaHMYECKUX BEIECTB M UX MPEBPAIICHUIA;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMUMHMUYECKYIO CHUMBOJUKY IS
cocTaBieHHs (OpMyJl BEUIECTB M YpPaBHEHMM XUMHUYECKMX peakuui,
cuctematuueckyto HomeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAICHTHOCTh U CTETIEHb OKHCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COCJUHEHMSIX, BUJ XUMHUECKON CBS3U (KOBaJICHTHas,
WOHHAs, MeTaJJIMYecKas, BOJOPOJHAs), THUI KPUCTAUNIMYECKONW PEIIETKH
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJA XMUMHUYECKOM CBSI3M M THUIA KPUCTAUIMYECKOM pEIETKH, OOMEHHBIH U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh  yYMEHHWI:  KJIAacCU(UIMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHYECKHE PEAKLUU 110 PA3JINYHBIM pU3HAKaM (YUCILY
U COCTaBYy pearupyrolliux BELIECTB, TEIIOBOMY 3()(eKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS »HJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaju3aTopa M
ApPYTHe); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUSA U KPUTEPUHU I KIacCU(UKAUU
M3Yy4aeMbIX BEIIECTB U XMMUYECKUX PEAKLUH;

c(OpMUPOBAHHOCTh YMEHMSI PACKPBIBATh CMBICI MEPUOJUYECKOrO 3aKoHa /.
N. MenpneneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIONLYI0, OObSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (YHKLNU;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB I€PBOr0O—YETBEPTOrO IEPHOIOB
[lepuomnueckonn  cucremsr  J.H. Menpaeneena, UCIIOJIB3YSl  TOHSATHSA
«3HEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHM», «S-, pP-, d-aTOMHBIE
opOuTanm», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMYECKUX DJIEMEHTOB U HUX
coequHeHUNM no mnepuomaM u rpynnaMm llepuommueckon cucremsl /. N.
MeHnneneeBa, BAJIEHTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUSA
WX JIEKTPOHHBIX 000JIOYECK;

c()OPMUPOBAHHOCTb ~YMEHMH: XapakTepu3oBaTh (ONHUCHIBaTh)  OOIIME
XUMUAYECKUE  CBOWMCTBA  BEIIECTB  PAa3IMYHBIX  KJIACCOB,  IOATBEPKAATh
CYIIECTBOBAHME TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

C()OPMUPOBAHHOCTb ~YMEHHUS PACKpbIBaThb CYLIHOCTh: OKHCIIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIIMA MOCPEICTBOM COCTaBJIEHHS 3JEKTPOHHOIro OanaHca
ATUX PEAKUUH; peakluil MOHHOro OOMEHa MyTEM COCTaBIEHUS HMX MOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMM  TUAPOIU3a;  peakiui
KOMILIEKCO00pa30oBaHus (Ha IpUMepe T’UAPOKCOKOMILIEKCOB IIUHKA U aJIFOMUHUSA);



cOPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIMi ¢ YYETOM HUX DHEPreTHUYECKUX XapaKTEPUCTHUK, XapakKTep
U3MEHEHUS] CKOPOCTH XHMMHMUYECKOW peakIMd B 3aBUCHUMOCTH OT pPa3Iu4HbIX
(akTOpoOB, a TAaK)KE XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuniun Jle [larense);

cOpPMHPOBAHHOCTh yYMEHHUS XapaKTEepPU30BaTh XUMHUYECKHUE PpEaAKIIHH,
JeXallue B OCHOBE NPOMBIIUIEHHOTO MOJYY€HUsS CEPHOW KHUCIOTHI, aMMHAKa,
oOlue Hay4yHble MPUHLMIBI XHUMHYECKUX IPOU3BOJCTB; LEIECOOOPA3HOCTh
MIPUMEHEHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3peHHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OpMHPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHUW O METOJIaX HAy4YHOIO
MO3HAHUA SBJIEHUN NOpUpOAbl — HAOIIOJEHUE, HU3MEpPEHUe, MOJEIUPOBaHUE,
AKCHEPUMEHT (peabHbIi U MBICICHHBIN), UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHATD 3TH 3HAHUS TIPU IKCIIEPUMEHTAIHHOM MCCIIEIOBAHNUHN BEIIECTB
U 118 OOBSICHEHUS XHMMHYECKUX SIBJIEHUH, HMMEIOUMX MECTO B MpPHUPOJE,
MPaKTUYECKOM AESITEIbHOCTU YeJIOBEKA U B IOBCETHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aHMMOCBSI3b XMMUYECKUX 3HAHUU C
MNOHATUSMHU U TIPEJCTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOIO MOHUMAHHUS MaTePUATbHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHHUS MPOBOAUTH PACUETHI: C HCIOJIb30BAHUEM
MOHATUM «MacCOBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHLIEHTPALIMSY;
MAacchl BEIIeCTBa WIK 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wil 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEILECTB; TEIUIOBOro 3¢ ¢eKTa
peaklMy; 3HAYEHUS BOJOPOJHOIO MOKa3aTessl pacTBOPOB KHUCIOT W ILEJIOYEH C
M3BECTHON CTEMEeHbIO JUCCOLMAIMU; Macchl (00bE€Ma, KOJMYECTBa BEILECTBA)
NPOJYKTa PEaKIu, €ClM OJTHO M3 MCXOIHBIX BEIIECTB JIaHO B BHUJE pacTBoOpa ¢
OTpeIeIEHHON MacCOBOM 10l pacTBOPEHHOTO BEIECTBA WJIM JIaHO B M30BITKE
(uMeeT mpUMECH); MOJNM BBIXOJIAa MPOJAYKTA PEaKUUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(OpMHPOBAHHOCTh YMEHHUI: CaMOCTOSATENbHO IUIAHUPOBATH U TMPOBOJUTH
XUMUYECKUH  3KCHepUMEeHT  (IpOoBEIEeHHE  peakuud  HMOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOI'0 COCTaBa HEOPTraHUYECKUX BEILECTB, ONPEICICHUE
Cpelbl pacTBOPOB BEIIECTB C ITOMOIIBIO WHAWKATOPOB, W3YyYECHHE BIIUSHHUS
pasnu4HbBIX  (AKTOPOB HAa  CKOPOCTh XUMHUYECKOM  pEaklMH, peuieHue
AKCIIEPUMEHTAJIBHBIX 3afad mo TemaMm «Mertamwis» u  «Hemeramnsl») c
coOJII0IeHNEM TpaBUil O€30MacHOro0 OOpallleHHs C BEMIECTBAMU U J1a00OpaTOPHBIM
o0opynoBanueM, (HopmMyIupoBaTh I€Jdb HCCJICAOBAHMS, TPEJACTABIATh B
paznu4HON (QopMe pe3ybTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HX
JOCTOBEPHOCTH;



c(hopMHUPOBAHHOCTh YMEHHUI: COOIOATh MPABIIIA MOJIb30BAHUS XUMUICCKON
nocynod u J1abopaTOpHbIM OOOpYyIOBaHHEM, OOpalleHUs C BENIECTBAMHU B
COOTBETCTBUM C HHCTPYKIUSMHU [0 BBHITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OMBITOB, JKOJIOTUYECKH I€JeCO00pa3HOTr0 TMOBEACHUSI B OBITY U TPYIOBOM
JESITEIbHOCTH B 1EJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYIKAIOWMIEH MPUPOITHON
Cpelabl W JOCTWXKEHUA €€ YCTOWYMBOrO pa3BUTHS, OCO3HaBaTh OIACHOCTH
TOKCHUYECKOTO JIEMCTBUSI HA JKMBBIE OPTaHU3MBI ONMPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHKUMAas cMbIcl nokazarens [1/1K;

c(hOpMHUPOBAHHOCTh YMEHHM: OCYIIECTBJIATh IICJCHANIPABICHHBIA ITOMCK
XUMHUYECKOW MH(OPMAILIMK B Pa3IMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-HaydHAs
JUTEpaTypa, CpeacTBa MaccoBol nHPopManuu, MIHTepHET U apyrue), KpUTUYeCKU
aHaJTM3UPOBATh XUMUUYECKYI0 MH(pOpMAIUIO, IepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM Yy4eOHOM 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHUE
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KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposBbie)
KoHTpobHBI IIpakTHYeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThlI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHUYeCKO XMMUH
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTp OI;HI/ISI op FaHUYECKUX COE I/IHeHHfIIJ A.M 8 bubmmorexa [IOK
' p P A T https://m.edso0.ru/d69df650
byrneposa
Hroro no pazneny 8
Pasnen 2. Yraesoaopoabt
)1 [IpenenbHble yraeBOAOPOAbI — AJKaHBI, 5 bubnuorexa [JOK
' UKJI0AIKAHBI https://m.eds00.ru/d69df650
29 HenpenenbHbie yriaeBoaopOIbl: aJKeHbI, 14 1 bubnuorexa [JOK
' AIIKAINECHBI, AJTKUHBI https://m.eds00.ru/d69df650
bu6mmoreka [{OK
2. A
3 pOMaTHUYECKUE YTIIEBOJOPOIBI (apEHBI) 8 hits://m.edsoo r/d69df650
24 [TpupoaHbIE UCTOUHUKH YTJIIEBOIOPOAOB U 4 bub6nuoreka [IOK
' UX nepepadboTka https://m.eds00.ru/d69df650
bubnuoreka [JOK
2.5 r 4 1
AIOTEHIPOHSBOHBIE YIJCBONOPOOB https://m.eds00.1ru/d69d{650
Hroro no paszneny 35
Pa3nea 3. Kuciopoacoaeprxamue oprannyeckue coeuHeHUsI
3.1 Cruptel. ®enon 11 1 bubnuorexa [HOK




https://m.edso00.ru/d69df650

KapOoHwmibpHBIC COCTMHEHUS: aTbACTUIBI U

bu6mmorexa [IOK
3.2 keToHbl. KapOoHoBbIe KHCTOTHI. ClIOKHBIC 21 hitns://m_edsoo.r/d69df650
a¢upsl. Kupbl
bu6mmoreka [IOK
33 YTIeBO/E! ? https://m.eds00.ru/d69df650
Hroro no pazgeny 41
Pa3znea 4. A3oTconepxainue OpraHnyecKkue coeIuHeHust
bu6mmoreka [IOK
4.1 AmuHBI. AMHHOKHCITOTHI. bemku 12 httos://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pa3zgea S. BbicokOMOJIEKY/JISIPHBbIE COeINHEHU S
5.1 BricokomMonekyIsipHbIE COSTMHEHUS 6 bubmorexa HOK
' YIp g https://m.eds00.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB IIO ITPOITPAMME 102




11 KIIACC

Kosnn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeEM uudposbie
Ne i/m P Konrtpoubnsie | IIpakTnyeckue (upp :
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atroma. [lepuoanueckuit 3akoH
1.1 u Ilepruoauueckasi cucteMa XUuMUYECKUX 9 bubmorexa [OK
' pHOA https://m.edsoo.ru/2dd5724
snemeHToB /I. 1. Menaeneena
12 Ctpoenue BeriecTBa. MHOroobOpasue 1 1 bubnuorexa [JOK
' BEIIECCTB https://m.edsoo.ru/2dd57124
bu6mmoreka [JOK
1.3 XHUMHICCKHE peakin 19 ! 3 https://m.edsoo.ru/2dd57124
Hroro no pazneny 39
Paznen 2. Heopranuueckasi Xumust
bu6mmoreka [IOK
2.1 Hewmerarner 31 ! 3 https://m.edsoo.ru/2dd5724
bu6mmoreka [IOK
2.2 Merazet 23 ! 2 https://m.edsoo.ru/2dd5724
Hroro no pazgeny 54
Pasznea 3. Xumus n :Xu3HbL
31 MeToapl MO3HAHUS B XUMHUH. XUMHA H 9 bu6mmorexa [JOK
' J)KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
KosanuyectBo 4yacos Jara
Ne JIeKTPOHHBIE IH(pPOBbIE
Tema ypoka Kontpoabnubie | IlpakTuuyeckue | H3Yy4YeHH
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI A
[Ipenmer u 3HaueHue
OPraHUYeCKON XUMHUH,
1 npeacTaBICHUE O 1 bubnnorexa [IOK
P https://m.edsoo.1u/3686e6f5
MHOT000pa3uy OpraHnYECKUX
COEMHEHHI
DIEKTPOHHOE CTPOEHUE aTOMa
Tyepoaa (OCHOBHOE U
2 1}3/036p>1<z[é1({Hoe COCTOSTHHS) 1 Bubmorexa TOK
Y ’ https://m.edsoo.ru/0ce6fd4c
BanenTHble BO3MOXHOCTH
aToma yriepoja
XuMHUECcKas CBA3b B
OpPraHUYECKUX COCIUHEHHUSIX.
3 MexaHu3Mbl 00pa3oBaHUS | bubmorexa HOK
. p https://m.edsoo0.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3phbiBa CBsA3EH
Teopust ctpoeHus
4 OpTaHUYECKUX COCOUHEHUNA A 1 bubmmorexa LOK
P ' https://m.eds00.ru/9e595¢b8
M. bytneposa
5 Buael nzomepun: CTpyKTypHas, 1 bubnuorexa [JOK
MPOCTPAHCTBEHHAS. https://m.edsoo.ru/b0e61661
OnexTpoHHbIE F3((DHEKTHI B
MOJIEKYJIaX OPTraHUYECKUX




COCTUHEHUN

[IpencraBnenue o
KJIacCU(PUKaLUU U

6 cucTeMaTuyecKas bubmorexa LHOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

. Knaccudukauus peakuuii B bubnuorexa [IOK
OPraHU4YeCKO XUMHH https://m.edsoo.ru/ba5706aa

g CucreMaru3anus u 0000IIeHHE bu6mmoreka [JOK
3HaHUH MO TeMe https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTUYECKUH PSI,
oOmras popmyna,

9 HOMEHKJIaTypa U U30MEpHs, bubnuorexa [IOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10 du3ndecKnue 1 XUMAYCCKHIE bubmuoreka [{OK
CBOICTBA aJKaHOB https://m.edsoo.ru/3137711¢
HaxosxieHue aakaHoB B

11 npupoje. CriocoOb! MOTyIeHUS bubmorexa [TOK

PHpOse. y https://m.edsoo.ru/259b0asb
U IIPUMEHEHHUE alTKaHOB
[ukmoankaHbl: o0Ias
(dhopmyrna, HOMEHKIATypa 1

2 HU30MepHsi, 0COOEHHOCTH bubmnoreka [IOK
CTPOEHUA U XUMUYECKUX https://m.edso00.ru/156730d2
CBOMCTB, CITOCOOBI TIOJTyYCHHSI U
MIPUMEHEHHE

13 Pemenue pacuérHbIX 3a7a4 Ha bubnnorexa [IOK




omnpeiesieHUe MOJICKYJIIPHON
(hopMyJTbI OPraHNYECKOTO
BEILIECTBA [10 MACCOBBIM JOJISIM
ATOMOB DJIEMEHTOB, BXOIAIINX
B ero coctaB. CucreMaTu3amus
1 00001IIeHIE 3HAHUI 110 TEME

https://m.edsoo.ru/bf84d8eb

AJIKEeHBI: TOMOJIOTHYECKHUN PSL,
obmas popmyna,
HOMEHKJIATYPa, JJIEKTPOHHOE U

bu6mmoreka [JOK

14
MIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MouieKkyJl. CTpyKTypHasi ¥ LIKC-
TPaHC-U30MEPUs AIIKEHOB
®uznuecKue 1 XUMHYECKUE
15 CBOMCTBa ankeHoB. [IpaBuio brbmmorexa [OK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl TTONTydeHUS U bubnmoreka [JOK
IIPUMEHEHUE AJIKCHOB https://m.edso0.ru/665dc058
[IpaxTtuyeckas padora Ne 1 o
17 teme "[lomydenue sTuneHa u bubmmorexa [IOK
y . https://m.edsoo.ru/0941eed8
H3Y4YEHUE €ro CBOKCTB
Pemienne pacu€THbIX 3aa4 HA
13 ONPEACIICHUE MOJIEKYJIIPHOM bubnnorexa [HOK
(hopMyJIbI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEILECTBA
AJKaIUeHbI: CONPSIKEHHBIE,
W30JMPOBAHHbIE,
bu6mmoreka [JOK
19 KyMYJIUPOBAaHHBIE.

Oco0eHHOCTH 3IIEKTPOHHOTO
CTPOCHUS

https://m.edsoo.ru/04298c0a




20 XUMHYECKHE CBONCTBA bubmnoreka [IOK
CONPSHKEHHBIX TNEHOB https://m.edsoo.ru/e561253d

21 CriocoObl TosTy4eHust U bubnuoreka [JOK
NPUMEHEHUE AJIKATUEHOB https://m.edsoo.ru/1aa81660
AJKWHBL: TOMOJIOTUYECKHUM PSI,
obmas dopmyia,

22 HOMeHK(Jb;aE ya 3JIEKTPOHHOE U bubmorexa HOK

ypa, p https://m.edsoo.ru/68b6ccde
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pU3NIECKUe CBOWCTBA

23 XUMHUYECKHE CBOIICTBA aJIKUHOB bubmorexa HOK

https://m.eds00.ru/23493a93

24 KauecTBenHnble peakiuu Ha bubnuorexa [IOK
TPOMHYIO CBS3b https://m.edsoo.ru/7b1c48da

25 CrniocoOslI ONTy4eHus: U bubnmnoreka [JOK
MIPUMEHEHUE AIIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 aBHCHHIO XMMHUYECKOM bubmotera [JOK
yp https://m.edsoo.ru/5db8e526
peakimn

7 Cucremaruzanusa 1 00001IeHne
3HaHUH 10 TEME
ApEeHbI: TOMOJIOTUYECKUN P,
obmas popmyna,

73 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnnorexa IOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a ¥ TOJIyoIa,
ux (pusnyeckue cBOMCTBa

29 XHWMHYECKUE CBOMCTBA aPEHOB: bubnmoreka [JOK

pC€aKuu 3aMCIICHUA

https://m.edsoo.ru/a44alaed




XUMHUUYeCKre CBOMCTBA dpPCHOB:

bu6mmoreka [IOK

30 €aKIIUH IIPUCOCTNHCHUS,
beaxil P g https://m.edsoo.ru/a44alaed
OKHCJIEHHE TOMOJIOTOB O€H3071a

31 Oco0eHHOCTH XUMHUYECKHUX bubmuoreka [JOK
CBOICTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenne pac4€THbIX 3a1a4 HA

1 oTIpe/IeJICHUE MOJICKYIISIPHOM bubnnoreka [JOK
(hopMyJIBI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEIIIECTBA

13 CriocoObl ToJTy4eHust U bubnnorexa [IOK
IIPUMEHEHHE apEHOB https://m.edsoo.ru/6£717d09
I'eneTnueckas CBS3b MEXKIY

34 Pa3IMYHBIMU KJIacCaMu
YIJIEBOJOPOOB
Pacuétbl o ypaBHEHUAM
XUMUYECKUX PEAKIUU.

35
Cucremaruzanys 1 00001eHe
3HAHUM 110 TEME

36 [Tpuponnsriii ra3. [lomyTHbie
He(TsIHBIE Ta3bI

37 KameHnHbIii yrosb 1 IpOIyKThI bubnnorexa [HOK
ero nepepadoTKu https://m.eds00.ru/69b3398b
Hedtb u cnocoOs! e€

38 nepepabotku. [Ipumenenue bubmmorexa LHOK

pep P https://m.eds00.ru/21f9de78

MIPOJIYKTOB NepepaboTku HedTH
I'enernueckas cBsA3b MEKIY

39 Pa3IMYHBIMU KJaccaMu

YTJIEBOIOPOOB




["anoreHonpou3BoHBIC
YTJIEBOAOPOIOB: IEKTPOHHOE

bu6mmoreka [JOK

40
CTPOEHHE; pEAKIIUU 3aMEICHUS https://m.edso00.1u/82b4d759
rajoreHa
JlewicTBue 1mienouei Ha
raJIOTeHIIPOU3BOIHBIC.
41 BsanmonetictBue
IUTajJoreHaIKaHOB C MATHHUEM U
LIUHKOM
Cucremaruzanuus 1 00001IeHne
42 3HAHWM T10 pa3aen bubnmorexa HOK
" pasa " y https://m.eds00.ru/20e89122
Yraeroaopo bt
43 KonTponbras pabota mo teme bubmmorexa [JOK
"VYrieBomopoasr" https://m.eds00.ru/95¢9¢298
[IpenenbHbie OHOATOMHBIE
CIIUPTHI: TOMOJIOTUUECKUH PsI,
obmmas ¢popMyJiia, CTpOEHHUE
44 MOJIEK ﬁ Enge I/IHp Bubmaorexa [JOK
Yo P, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
knaccuukanus, pusnueckue
CBOMCTBaA
XuMHYeCKHEe CBOMCTBA
45 NpeJeIbHBIX OJTHOATOMHBIX Bubmorexa OK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI nosryueHust u
46 MIPUMEHEHNE OTHOATOMHBIX Bubmiorexa IJOK
p A https://m.edsoo.ru/484100000000000
CIIUPTOB
47 ITpocteie 3¢upsr: bubmmorexa LIOK




HOMEHKJIaTypa ¥ U30MepHus,
0COOEHHOCTH (U3HYECKUX U
XHUMHUYECKHX CBOHCTB

https://m.edsoo.ru/c2¢788b2

MHOroaToMHbIE CITUPTHI:
OTUJICHTJIMKOJIb U TIIMLIECPHUH, UX

bubmnoreka IIOK

48
(bU3MYEeCKre U XUMUYECKHE https://m.edsoo.ru/ee4d84aa
CBOICTBa
Crnioco0sl nosTy4eHus u
49 MPUMEHEHUE MHOTOATOMHBIX bubmoreia HOK
P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOCHUE MOJIEKYJIBI,
50 (buzmvecKue CBONCTBA bubmmorexa [IOK
' https://m.edsoo.ru/2ce726f8
Tokcuunocth heHona
bu6mmoreka [JOK
51 X €CKue CBOMCTBA (peHo1a
MMHUECKHE CBOHCTBA (eHon https://m.edsoo.ru/037ca5f9
5 CriocoOslI OTy4eHus: U bubnmnoreka [JOK
npuMeHeHue peromna https://m.edsoo.ru/c77ddf4c
[IpaxTuyeckas padora Ne 2.
53 Pelienue skcnepuMeHTANbHBIX bubmuoreka [{OK
3a1a4 o teme "CrnupTel U https://m.edsoo.ru/fd0ced09
(denonsr"
54 CucreMaru3anus 1 0000IIeHHE bubmuoreka [JOK
3HAHUH MO TeME https://m.edsoo.ru/1810cb9b
55 AJNLIeruapl 1 KETOHBI: bu6mmoreka [JOK

JNEKTPOHHOE CTPOEHHE
KapOOHUJIBHOM TPYIIIHI;
TOMOJIOTHYECKUE PsIZIbl, 0011ast
¢dbopmyna, uzomepus u

https://m.edsoo.ru/b139beaa




HOMEHKJIaTypa

AJ'II)HGFI/IHI)I N KE€TOHBI:

56 (bu3MvecKre CBOMCTBA; peaKII bubmorexa HOK
P https://m.edsoo.ru/c887425¢
MPUCOETUHEHUS
Peaknnu oxucienus u
57 Ka4eCTBEHHBIC PeaKIINU buGnnorexa [IOK
peaKtt https://m.edsoo.ru/a393baa9
aJIbAETUI0B U KETOHOB
58 CriocoOsI MoTydeHust bubnnorexa HOK
AIBAECTUIOB U KETOHOB https://m.edsoo.ru/520d1¢c51
OIHOOCHOBHBIE MPEICTbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnnorexa [IOK
O0COOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJI
N3omepus u HOMEHKIIaTypa
60 KapOOHOBBIX KUCIIOT, UX bubnmorexa [IOK
p o7 https://m.eds00.ru/700cc87b
(u3nueckue cBoiicTBa
XHUMHYEeCKHEe CBOMCTBA
61 npeaebHbIX OJTHOOCHOBHEIX bubmorexa LIOK
pel a1 https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCo00EHHOCTH CBOWMCTB
2 MYPaBbUHOM KHCIIOTBHI. bubnnorexa [IOK
MHoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
63 Oco0OeHHOCTH CBOMCTB: bubmuoreka [JOK

HemnpeneabHbIX U
apoMaTHYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.

https://m.edsoo.ru/83a08773




[IpencraBuTenu BhICIIHX
KapOOHOBBIX KUCIIOT

[TonsATHE O MPON3BOIHBIX

bubmnoreka [HOK

64
KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
Crnioco0sl nosTy4eHus u

65 MIPUMEHEHHE KapOOHOBBIX bubmorera [TOK

p P https://m.edso0.1u/7¢065¢9d
KHCJIOT
Crnoxuble 3¢upsbr:

66 TOMOJIOTHUYECKHUH psij1, oO1mas bubnuorexa [IOK
(dhopmyita, n3omMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dusznyuecknue U XUMHUUYECKHUE bubmuoreka [{OK
cBoiicTBa 3(hupos https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMHUYECKOU

68 peakLuy, Ha OIpeeICHUe
MOJICKYJISPHOH (hOPMYJIBI
OpPraHWYECKOrO BEIlleCTBa
[TpakTrueckas padota Ne 3.

69 Pemrenne skcnepuMeHTAIBHBIX bubmuoreka [JOK
3anayd no teme "KapOoHOBbBIE https://m.edsoo.ru/4866711b
KACITOTHL. CriokHbIC d(UphI"

XKupsl: ctpoenue, puznueckue
70 1 XUMHUYECKHE CBOMCTBA bubmorera [TOK
https://m.edsoo.ru/al9¢5b98
(Tunponus)
71 Oco6eHHOCTH CBOWCTB JKUPOB, bubnuorexa [JOK

COZACpKAIMNX OCTATKH
HCMIPCACIIbHBIX JKUPHBIX

https://m.edso0o0.ru/b0331922




kuciaot. JKupsl B mpupoe

MBpbL1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX

bubmnoreka [IOK

72 Morolee Aerictue. Ilonstue o
tee A https://m.eds00.1u/3¢566565
CHHTETHYCCKHX MOFOIITUX
cpeactBax (CMC)
I'enermueckas CBI3b
7 YTJIEBOIOPOAOB U bubnnorexka [IOK
KHACJIOPOACOIEPKALLUX https://m.eds00.ru/56790c96
OpPTraHUYECKUX BEIIECTB
74 Pacuétel o ypaBHEHUAM
XUMHYECKUX PEaKIUi
75 Cucremaru3zanus u 0000IICHIE bubmmorexa [JOK
3HAHUH T10 TeME https://m.edsoo.ru/f8eaf2eb
OO6m1as xapakTepucTruKa
76 YIJI€BOAOB U KJIacCH(pUKAIUs bubnnorexa IOK
yIJIeBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
TIOJIMCaXapHUIbI)
Momnocaxapusl: pu3nIecKue
77 CBOICTBA 1 HAXOXKJICHUE B bubmorexa TIOK
A https://m.edsoo.rw/bdbdda2d
pUpoae
[IpumeneHue riaoKo3bl, €€
73 SHAYCHIE B bubnnoreka [IOK
https://m.edsoo.ru/5¢61122d
JKU3HEJIEATSIIbHOCTH OpraHnu3Ma
Hucaxapupl: caxapo3sa,
79 MaJIbTO3a U JIaKT03a. bubmnoreka [IOK

Haxoxnenue B mpupojie u
MPUMEHEHUE TUCAXaPHJIOB

https://m.edsoo.ru/eb0384e7




[Tonucaxapumpl: cTpoeHHEe
MaKpOMOJIeKYJl, GU3NYECKue 1

bu6mmoreka [JOK

80
XMMHUYECKHE CBOMCTBA, https://m.edso0.1ru/72a04508
IPUMEHEHUE
21 [TonsiTHe 06 UCKYCCTBEHHBIX bubnnorexa [IOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenne pacyeTHsIX 3a1a4 HA
%) onpeJieJICHUE 10U BBIXOAa bubmmoreka [JOK
NPOAYKTa PEAKUUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOYKHOTO
Cucremaru3zanus u 0000IICHIE bubmuoreka [JOK
83 .
3HAHUU M0 pa3gely https://m.edsoo.ru/08d4364c
Konrtponsnas pabora o Teme
84 "Kucnopoacoaepxaniue bubmmorexa LIOK
P P | https://m.edsoo.ru/42c6678e
OpraHUYECKUE COCTUHEHUS
AMUHBI: K1accuduKarms,
CTpOEHHE MOJIEKYJI, 001Ias
85 (I)T(f) MyJa I/I30MeyI/I$I bubamorexa LHOK
pMyTIa, pHs, https://m.edsoo.ru/efa7e6¢ca
HOMEHKJIaTypa U (pU3NYEeCcKue
CBOICTBa
26 XHMHYECKHE CBOMCTBA bubnnoreka IIOK
anupaTHICCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOCHHE AaHWINHA,
87 0COOEHHOCTH XUMHYECKUX bubmorexa HOK
. https://m.edso0.ru/39¢d21f1
CBOMCTB aHMJIMHA
Crnioco0sl nostydeHus: u
Bbu6mmoreka [JOK
88 MIpUMEHEHNE aTHuPaTHIECKUX

AMHHOB

https://m.edsoo.ru/eal38763




AMUHOKHCIIOTBI: HOMEHKJIATYpa
1 u3oMepus, GU3nIecKre

bu6mmoreka [JOK

89
cBoricTBa. OTHenbHBIE https://m.edsoo.ru/d1773e80
MIPEJICTABUTENH 0-aMUHOKHCIIOT
XHUMHYECKHE CBOMCTBA
aAMHHOKHCJIOT, X
90 OHOJIOTMYECKOE 3HAUCHHUE bubmorexa LIOK
https://m.edsoo.ru/77df705a
amuHokucior. Cuures u
THUAPOJIH3 TIENTHIOB
01 benku xak npupoaHsIe bubnnorexa [IOK
TTOJIMMEPHI; CTPYKTYPBI OETTKOB https://m.eds00.ru/429¢9899
bubmnoreka IIOK
92 XUMHYECKHE CBOMCTBA OEJIKOB
https://m.edso00.ru/6237306d
A3zoTcoaepkaime
TeTEPOLUKINIECKIE
93 coenqnuenns. HyknenHoBbie bubmorexa LIOK
g Y https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OuoJsiornueckas pojb
[IpakTuueckas pabora Ne 4.
Petrenue skciepuMeHTATBHBIX
94 3aj1a4 1o TeMe bubmoreia HOK
. & https://m.edsoo.ru/8e3¢c02d1
AzoTcoaepikaiue
OpraHUYeCKHe COCTUHEHUA"
[IpakTuueckas pabora Ne 5.
95 Perienue skciepuMeHTaAbHBIX bubnmoreka [JOK
3ama4 mo reMe "PacriosnaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTMHECHUI"
96 KonTponbHas paboTa mo Teme bubnmnoreka [JOK

" A30TcoepKalme




OpraHUYeCKHUE COCTUHEHUA"

https://m.edsoo.ru/ce561bc7

OCHOBHBIE IOHATUS XUMUHU
BBICOKOMOJIEKYJISIPHBIX

97 COEIMHEHHI U METObI NX 1 bubmmorexa [JOK
a a https://m.edsoo.ru/7aa63ebd
CHHTE3a —TOJIMMEPHU3AIIHS 1
MTOJTMKOHICHCAITUS

08 IInacTmaccel. YTunuzanus u 1 bu6mmoreka [JOK
nepepadoTKa MIacTUKa https://m.edso0.ru/82242¢0f
DJacToMepbl: HaTypabHbBIN

99 CI/IHTCTI/I‘IEI;::KI/IG K'j 131 KU 1 bubmotera [JOK

YAyRH: https://m.edsoo.ru/246103ec
Pe3una
Bosokna: HaTypanbHble,

100 HCKYCCTBEHHBIE, | bubnuorexa [IOK
cunrernyeckue. Ilonumepsr https://m.eds00.ru/5963a601
CIIeIIMAIFHOTO Ha3HAYEHUSI
[IpakTuueckas padora Ne 6.

101 Pemenue skcnepuMeHTaIbHBIX | bubnnorexa IOK
3aga4 no reMe "Pacrio3HaBanue https://m.edsoo.ru/3aebd77a
IJIaCTMAacC ¥ BOJIOKOH"

O00011IeHNEe U CHUCTEMATU3 AU

102 U3Y4YEHHOI0 MaTepuala 1o Teme 1 bubnnorexa [IOK
"BricOKOMOIEKYIIpHbIE https://m.edsoo.ru/6a22ble8
coeuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




11 KIIACC

Konu4yecTBo yacoB DJIEeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Konrpouasbnsie | IlpakTnuecku
n/n Bcero u3ydyeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThblI
pecypchl
) AtoMm. CocTaB aTOMHBIX sJIEP. 1 bubnmoreka [JOK
Xumuueckui aneMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
) CtpoeHue 37eKTPOHHBIX 000JI0YEeK 1 bubnuorexa [IOK
aTOMOB, KBAaHTOBBIE UHMClIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanmst XuMuaeckux 1 bubnuoreka [JOK
AIIEMEHTOB (S-, p-, d-, f-3meMeHTsI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 31eKTpoHOB MO | bubnmoreka [JOK
aTOMHBIM OpOUTANISIM https://m.edsoo.ru/f5f750fe
DNIEeKTPOHHBIE KOHPUTYpAIlUKA AaTOMOB
5 aneM:ETOB B OCHojl){on}f; 1 bubmoreia LHOK
. https://m.edsoo.1u/8149e846
BO30YXIEHHOM COCTOSTHUHU
6 DIEeKTPOHHBIC KOH(UTYPAITMH HOHOB. 1 bubnmoreka [JOK
DIIEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepuoanueckuii 3aKOH U
[lepuonnueckas cuctema XUMHUYECKUX
7 anemenToB 1. 1. Menneneena, CBSA3b C 1 bubmiorexa LHOK
N M ’ https://m.edsoo0.ru/16957¢01
COBPEMEHHOM TeOpHel CTpoeHUs
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
g XUMHYECKUX PJIEMEHTOB U 00pa3yeMbIX | bubnuoreka [JOK

VMU TPOCTHIX U CIOXKHBIX BEILECTB 10
rpymniam 1 nepuojiam

https://m.edsoo.ru/f8468927




Cucrematusaiys 1 00001eHIE 3HAHUI

bub6nnoreka IIOK

nn

pacTBOPEHHOTO BemIecTBa", "MOIApHas
KOHIeHTpauus"

9
[0 TEME https://m.edsoo.ru/8fad2942
Bunnl xumudeckon cBsi3u. MexaHu3MEL
10 00pa3oBaHUs KOBAJIEHTHOM CBSI3H. bubnmoreka [[OK
Bonopoanas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoNeKyIJIIpHbIE B3aUMOIEHCTBUS
BaneHTHOCTb 1 BaJICHTHBIE
1 BO3MOXKHOCTH aTOMOB. CBsI3b bu6moreka [JOK
ANIEKTPOHHOMN CTPYKTYpPBI MOJIEKYJ C X https://m.edsoo.ru/3d2¢ca093
r€OMETPUYECKUM CTPOCHUEM
12 IIpencraBieHust 0 KOMILUIEKCHBIX bubnuoreka LIOK
COEIMHEHUAX: COCTAaB U HOMEHKJIATYpa https://m.edsoo.ru/8c66bl12a
BemectBa MOJIEKyISPHOTO U
13 HEMOJIEKYJISIPHOTO CTPOEHHUs. THIIbI bubnuoreka LIOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILECTB
[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.
14 IIpencraBienne 0 KOJUIOUMAHBIX bubmmorexa TIOK
P https://m.edsoo.ru/da2¢70e4
pacTBopax
HctrHHBIE pacTBOPBI: HACBIILIEHHBIE U
15 HEHACBIIICHHbIE, PACTBOPUMOCTh bubmmorexa [TOK
Y P : https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatst
16 CriocoObl BEIpOKCHHS KOHIIEHTPAITUH bubnuoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenne 3aia4 ¢ ucnosib30BaHuEM
17 IMOHATHH "MaccoBas I0JIS bu6morexa [JOK

https://m.edsoo.ru/785e0ab4




18 Knaccudukanus u HoMeHKIaTypa bubnuorexa [IOK
HEOPraHNYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremarm3anus U 00001IeHUe 3HAHUI but6mmoreka [JOK
IO TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabota no remam
"Crpoenue atoma. Ilepuoanuecknit
20 3akoH u [lepuognyeckas cucrema bubnunoreka [JOK
XUMHUYECKUX AeMeHToB [[. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CTtpoeHue BemecTna.
Mmuoroobpasue BeriecTs"
Knaccudukanus XuMHIECKUX peakinuii
B HEOPTaHWYECKOW U OPraHUYECKON
21 XUMUU. 3aKOH COXPAHEHUS MaCChI bubnmoreka [JOK
BENIECTB; 3aKOH COXPAaHEHUS U https://m.edso0.1u/6335cdd2
MIpEBpAICHHS YHEPTUU TIPU
XUMUYECKHUX PEAKITUIX
TemioBbie 3 HEKTH XUMUUECKUX
22 eaknuii. Tepmo €CKHe bubmoreia HOK
UK. MOXUMUYECKU
P p https://m.edsoo.ru/d1db86da
ypaBHEHUS
Beruncrienus no ypaBHeHUAM bubnuoreka [JOK
23 XUMUYECKUX PEAKLUN U https://m.edsoo.ru/87b1395
TEPMOXUMHYECKUM YPaBHEHUSIM 4
CKOpOoCTh XMMHUYECKOHN peakliny, e€
24 3aBHCHUMOCTH OT Pa3JIMYHBIX (PaKTOPOB.
Karanus u kaTanuzaropsl
25 ['oMoreHHbI€ U T€TEPOreHHbIE PEAKIINH
26 [TpakTuueckas padorta Ne 1 mo teme bu6mmoreka [IOK

"BiusiHre pa3nuaHbIX GaKTOpPOB HA

https://m.edsoo.ru/1facaldl




CKOpPOCTb XUMHUYECKOHN peakiuu'

OObpaTtumble U HEOOpaTUMBbIE PEaKIUH.

bu6nmoreka [JOK

27
XUMHAYECKOE pABHOBECUE https://m.edso00.1u/30952f9b
[TpakTuyeckas padora Ne 2 o Teme
28 "BiusiHre pa3mUYHBIX GAKTOPOB HA bubmmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMUYECKOTO PABHOBECHS
DJIEeKTPOIUTAYECKAS JUCCOLIHALINS.
29 CI/IJIBHI?:IG U ci1a0bIe DIIEKTPOIATEL bubmorexa [IOK
p ' https:/m.eds00.ru/5f766bdf
CremneHp JUCCOIHALIIN
Honnoe npounssenenne soasl. Cpena
30 BOJHBIX :CTBO oB. Bomopo HBIII)\/'I bubmmorexa TIOK
A p POB. BOAOPOA https://m.eds00.ru/3966¢a89
noka3zarensb (pH) pactBopa
I'maponus coneit. Peakuu,
31 MIPOTEKAIOIINE B PaCTBOPaX bubmmorexa [TOK
p H p p https://m.edso0.1ru/09d5a9bd
AIEKTPOJUTOB
[TpakTrueckas pabora Ne 3 o teme
32 "XUMHYECKHE PEAKIINHN B PACTBOpPaX bubnmorexa [TOK
"p H p p https://m.edsoo.ru/2e3daeb0
AIEKTPOIUTOB
OKHCIIMTEIHHO-BOCCTAHOBUTCILHBIC Bbu6moreka [JOK
33 peakuuu. Baxuenime OKUCIUTENU U https://m.eds00.ru/5622606
BOCCTAHOBUTEIIU 0
34 Mertoa 31eKTpOHHOTO (3JIEKTOHHO- bu6mmoreka [JOK
HMOHHOTO0) OanaHca https://m.edsoo.ru/fb691387
35 DNEKTPOJIU3 pACTBOPOB U PACILIIABOB bubnuoreka [JOK
BEIIECCTB https://m.edso00.ru/93fb97d2
36 Pemenue 3amay pa3iInyHbLIX TUIIOB bubnmorexa [IOK
ladp https://m.edsoo.ru/5a859d16
37 Pemenue 3anad pa3nuuHbIX TUIIOB bu6mmoreka [JOK




https://m.edsoo.ru/5afa265d

CucreMaruzaius 1 0000IIeHEe 3HAHNI

bu6mmoreka [JOK

38
o TeMe "XumMudeckue peakiuuun' https://m.edsoo.ru/c161eb85

19 KonTponbhas pabota no teme bubnuorexa LIOK
"Xumuueckue peakuu"” https://m.edsoo.ru/a8a0a930
[Tonoxxenue HEMETAIOB B
[Tepuoanueckoi cucTeMe XUMHUYECKHUX

40 snementToB /1. 1. MenneneeBa u bubmotera [IOK

o A https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHUS UX aTOMOB.
Pu3nYeCcKre CBOMCTBAa HEMETAIIIIOB
AnnoTponusi HEeMETauIoB (Ha IpUMepe
41 KHCIIopoJia, cephl, hocdopa u bubmmorexa [IOK
POJia, CCpE, P https://m.edsoo.ru/ef92c¢91c
yriaepoaa)

47 Bogopon: nonyuenue, pusndeckue u bu6nuoreka LIOK
XUMHUYECKHE cBOMCTBA. ['uapuasl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaXOXAEHHUE B IPUPOJIE,

43 CIoCcOOBI MOyYeHus, Gu3ndecKue u bubmorexa HOK

Y L https://m.edsoo.ru/4e223795
XUMUYECKHE CBOMCTBA
l"anorenoBonopoabl. Baxueriume
44 KHUCJIOPOACOAEPKAIIINE COSTUHEHNUSA bubmorexa LOK
P P https://m.edso0.ru/6b3255e6
rajJloreHoB
JlaGopaTopHbie U TPOMBITIUICHHBIS

45 CTIOCOOBI TOTYYCHHSI TAJIOTCHOB. bubnuorexa [IOK
[IpruMeHeHue raJsoreHoB U Ux https://m.edsoo.ru/6971aca4
COEAMHEHUI
ITpakTueckas padorta Ne 4. Pemenue

bu6mmoreka [JOK
46 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME

"T"amoreusr"

https://m.edsoo.ru/8b26fecd




Kucnopon: nabopatopHsie u
MIPOMBIIIJIEHHbIE CTIOCOOBI MOTYYeHHUS,

bu6mmoreka [IOK

47
buznyecKkre 1 XUMUYECKHE CBONCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [Ipumenenne KuciIopoaa U 030Ha

bu6mmoreka [JOK
48 OKcHOBI U TTIEPOKCUIBI
g p 8 https://m.edsoo.ru/5¢8816a0
bu6mmoreka [IOK
49 Pemenue 3a1a4 pasnuyHbIX TUIIOB https://m.edsoo.ru/2b6d8b4
b
Cepa: HaXxO0KJE€HUE B IPUPOJIE,
50 cn(l))co61>1 MOJIy4EeHHUS (11))H£/IHCCKHG u buommorexa LIOK
Y o https://m.edsoo.ru/46afael6
XAMHAYECKHE CBOICTBA
bu6mmoreka [JOK
51 CepoBoopo, CYJIb(pUIbI
POBOZIOPOL, CyL(HA https://m.edso0.ru/7¢875999
Kucnopoacoaep:xamme coeJUHSHUS
52 cepol (p)CO6€HHI:)CTI/I CBOICTB CEpHO bubmorexa LOK
PBI. p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[Tpaktuyeckas padora Ne 5. Pemenue

53 JKCHEPUMEHTANILHBIX 3a/1a4 10 TEME bubmorexa HOK

" P . f[ https://m.edsoo.ru/0afb05¢4
Cepa u e€ coeuHeHUs
A30T: HaX0XI€HUE B IPUPOJE,

54 CHOCOOBI MOTy4YeHUs, PU3NIecKue u bubnuoreka [JOK
XHMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoaconepxaiiue coeiHHEHUS

55 asora pOCO6eHII-IDOCTI/I CBOWCTB a30THOH bubmmorexa [IOK

’ https://m.edsoo.ru/e2965afe
KHCJIOTEI
56 [IpumeHeHue a30Ta U €ro COeAMHEHUM. bu6mmoreka [JOK




A3oTHBIEC y100peHus

https://m.edsoo.ru/129f5059

®docdop: HaxoXKACHHUE B IPUPOJIE,
CTIOCOOBI TIOTYYEHUs, PU3HUECKUE U

bubmuoreka IJOK

57
XuMu4eckue cBoricTBa. Dochup u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunasl docdopa,

58 dbocdo c(cl)) e(bxcz ne kuciaoTel. Comu bubmoreia LHOK

P Ii pratt ' https://m.edsoo.ru/c7a2d429
dbocdopHOIi KHCTOTHI

59 [Tpumenenue pochopa u ero bubnuoreka LIOK
coeauHeHmn. @ochopHbIe yI0OpeHHS https://m.edsoo.ru/a218070a
[Tpaktuyeckas padora Ne 6. Pemenue

bubmuoreka [JOK

60 AKCIIEPUMEHTATIBHBIX 3a7a4 0 TeMe

" " https://m.edsoo.ru/8175ac3f
A30T 1 pochop 1 X coeMHEHUS
Yrnepos: HaxoKIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOIU(UKAIINN; bubnuoreka [JOK
¢du3nueckre 1 XMMUYECKHE CBOMCTRA, https://m.edsoo.ru/1eb19f9¢
MpUMEHEHHE
Oxcup yraepona(ll), okenn

62 TJIe oya(I\I/)) r(on)LHaﬂ KHCJIOTa U €€ bubmorera [JOK
YIIEpOR ¥ https://m.edsoo.ru/dba58adf
cou

bu6mmoreka [JOK
63 Pemenne 3aga4 pa3nuyHbIX THIIOB https://m.eds00.ru/6029b60
9
Kpemuuil: HaxoxeHue B IpUpoze,
64 crlfoco6bl MOy YSHHS (bmnzeflcne u bubmmorexa [IOK
Y L https://m.edsoo.ru/143558ab
XUMHUYECKHE CBOICTBA
65 Oxcun kpemausa(IV), kpemHueBas bubnnoreka [JOK

KHUCJIOTA, CUIINKAThbI

https://m.edsoo.ru/3170e7b1




HpI/IMeHeHI/Ie KpEMHHA U €TO

bu6mmoreka [JOK

66 coeanHeHnil. CTEKI0, ero moJiy4yeHue, https://m.edsoo.ru/393cdac0
BHUIIBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3amad pa3IMIHBIX THIIOB bubmmorexa TIOK
ladp https://m.edso0.1u/b624{801
68 Cucremarusanus u 00001IeHUE 3HAHUIA bub6mmoreka [JOK
o teMe "Hemerammer" https://m.edsoo.ru/6e864db5
69 KonTponbHas paboTa o teme bubnuorexa [JOK
"HemeTamnsr" https://m.edsoo.ru/d0484¢76
70 AHanu3 pe3yabTaToB KOHTPOJIBHON bubnuoreka LIOK
paboThI, KOPPEKIIUS OMUOOK https://m.edsoo.1u/2b7¢9510
ITonoxeHUEe METAIIOB B
[lepuonnueckoii cucTeMe XUMHUYECKHUX
71 siteMeHTOB. OCOOEHHOCTH CTPOEHHUS bubmnorexa LIOK
’ p https://m.edso00.ru/9839¢c16¢
AJIEKTPOHHBIX 000JIOYEK ATOMOB
METAJIJIOB
OO6mue puznyeckue cBoCTBa
72 MeTauoB. IIpuMeHeHe MEeTalIOB B bubnmorexa [IOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmutaBel metasuioB. Kopposus bubnuoreka [JOK
METAaJIJIOB https://m.edsoo0.ru/42b872e3
74 Pemenue 3amad pa3IMUHBIX THIIOB bubmmorexa [IOK
adp https://m.edsoo.ru/e3de37b6
DJIEeKTPOXUMHUYECKHI pSII HAIPSOKEHUH
75 MeTaJIJIIJOB Oo6mue CHOI:JO6BI nf))n YEHUS bubmmorexa [IOK
- Lo y https://m.edsoo.ru/94eb377a
METAJIJIOB
76 OO6m1ast xapakTeprucTuka MeTayioB [A- bubmuoreka [JOK

rpynusl [leppogudyeckoit cuctemsl

https://m.edsoo.ru/e12¢26b3




XUMHYECKUX 37IeMeHTOoB. HaTpuit u
KaJuii: moiay4yeHue, pusndeckue u
XUMHYECKHE CBOICTBA, MPUMEHEHNE
MIPOCTHIX BEIIECTB U UX COEIMHEHUN

O6mras xapakTepucTuka Metayion [1A-
rpynmnsbl [lepronueckoi cucTemMsl
XHMHYECKHUX PJIEMEHTOB. Maruuii u

bu6mmoreka [JOK

77 .
KaJIBIIWI: TIOJy4YeHue, (GU3nIecKue u https://m.edsoo.ru/7¢3e49¢0
XHUMHYECKHE CBOICTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCTMHEHUN
73 XKécTkoCcTh BOJIBI M CITOCOOBI €€ bubmuoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
79 AnoMuHUE: TIony4YeHue, pusndeckue u bubnmoreka [JOK
XUMUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo0.ru/0e79b266
AmpoTepHbIe CBOIICTBA OKCHJIA U
bu6mmoreka [IOK
TUAPOKCHJIA ATFOMUHUS,
80 https://m.edsoo.ru/5d12d31
TUIPOKCOKOMILIEKCHI aTFOMUHMS, KX 2
MpUMEHEHNE -
81 Pemenue 3a1a4 pa3nu4HbIX TUIIOB
[TpakTuueckas padota Ne 7. Pemenue
82 AKCIIEPUMEHTATIBHBIX 3a7a4 0 TeMe bubmmorexa [TOK
" P " https://m.edsoo.ru/27a4af43
MerTaiibl TIaBHBIX TOATPYIIT
OO6m1ast xapakTepruCTHKA METAIIJIOB
Bbu6morexa [JOK
nmo6ouHbIX moArpynmn (b-rpymm)
83 . https://m.edso0.ru/610d743
[Tepronnueckol CHCTEMBI XHMHUYECKUX i
DIIEMEHTOB B
84 Du3NYeCKre U XUMUYECKUE CBOMCTBA bubmuorexa [JOK

XpoMa M €ro COCIMHEHUH, UX

https://m.eds00.1u/991 1bef3




IMPUMCHCHUC

Baxwuerime coeMHeHUsT Maprasiia.

bu6mmoreka [JOK

85 IIepmaHranar Kajaus, ero
p g https://m.eds00.ru/039d69c¢8
OKHCIINTENILHEIE CBOHCTBA
dusndeckre 1 XUMHUIECKUE CBOMCTBA
86 JKelie3a U ero coenuuenui. Ilonyuenne buGnnorexa LIOK
4 ' y https:/m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUIaBOB JKeJie3a
dusndueckre U XUMHUIECKUE CBOMCTBA
87 MeIU U €€ COeqUHEHUI, UX bubmmorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MpUMEHEHNE
dusnyeckue U XUMUYECKHUE CBOMCTBA
28 IIMHKA U €T0 COeAUHEHUM, UX bu6mmoreka [JOK
IIpUMeHeHue. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
[Tpaktuueckas padota Ne 8. Pemenue
89 SKCIIEPUMEHTAIBHBIX 3a71a4 II0 TEME bubmmorexa TIOK
" p A " https://m.edsoo.ru/a6e352ea
MeTtasuipl TOOOYHBIX TTOATPYIIIT
90 Pemenue 3amay pa3InyHBIX THUIIOB bubmorexa LOK
adp https://m.edsoo.ru/a8b83d83
O06001IeHEe 1 cucTeMaTh3alusg
91 U3YYEHHOT'0 MaTepuaja 10 TEMe bubmmorexa TIOK
" Y " p https://m.edsoo.ru/e91fe975
Meramnbsr
9 KonTponbhas pabota no teme bubnuorexa [JOK
"MeTtamier" https://m.edsoo.ru/83f63eal
93 AHanu3 pe3yiabTaToB KOHTPOJIBHON bubnuoreka LIOK
paboThI, KOPPEKIIUS OINOOK https://m.edsoo.ru/9ebff2fd
94 Posib xumuu B obecrieueHun bubmuoreka [JOK

YCTOMYHMBOTO pPa3BUTHUS YEJIOBEUECTBA.

https://m.edsoo.ru/080fe 10




[ToHsiTE O HAYYHBIX METOJAX
HCCIIEIOBAHMS BEILIECTB
Hay4nbie mpuHIUIIBEI OpraHu3aluu
95 XUMHUYECKOTO ITPOU3BOCTBA. | bubnmoreka [[OK
[IpomplIeHHBIE CTTOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
BOKHEHIINX BEILIECTB
XHUMHYECKOE 3arps3HEHNE
96 OKpY>KaroIleu cpeibl U ero 1 bubamorexa [OK
Py m pel https://m.eds00.ru/9f11bf51
MTOCJICACTBHS
97 XUMUS U 300POBbE YEIOBEKA. 1 bu6nuoreka [JOK
JlexapcTBeHHbIE CpEACTBA https://m.edsoo.ru/a6552721
08 Xumus muiy. Pois xumMum B | bubmuorexa [JOK
oOecIeueHNH MUIIEBOH O€30IaCHOCTH https://m.edsoo.ru/1f7b5Sbd2
99 Kocmernueckue u napdromepHbie | bubnuorexa [JOK
cpeacTBa. beiToBas xumust https://m.edsoo.ru/da42d5a9
Xumus B CTpOUTENBCTBE. BakHenmne
100 CTPOUTENIBbHBIE U KOHCTPYKIITMOHHBIE 1 bubamorexa [OK
p PYKH https://m.eds00.1u/61e69003
MaTepHuabl
XuMUs B CEITbCKOM XO35MCTBE.
101 Opranndeckre ¥ MUHEpaIbHbBIC 1 buommorexa LIOK
p p https://m.edsoo.ru/fd39587d
yaoOpeHust
102 Cucremarusanys U 0000ICHIUE 3HAHUIA 1 bubmuoreka [JOK
IO TEME https://m.edso00.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET
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