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HOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma mo XMMUU Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeObOBaHUN K pe3ysIbTaTaM OCBOCHHS
dbenepanbHOll 00pa30BaTEIPHOM IPOTPAaMMBI CPEJIHETO OO0IIero o0pa30oBaHUS
(®OIT  COO), npencraBneHHbIXx B DefepaqbHOM  TOCYJapCTBEHHOM
oOpazoBarensbHoM ctanaapre COO, c¢ yuérom Konuenmuu mnpenojgaBaHus
y4eOHOro mnpeamera «XHUMHs» B 00pa3oBaTEeNbHBIX OpraHu3auusx Poccuiickoi
@denepanyy, peanu3ylOIUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBblL, H
OCHOBHBIX ToNOkeHU «Crpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
®deneparuun Ha niepuoa 10 2025 roma» (Pacmopsbkenue I[lpaButensctBa P® ot
29.05. 2015 Ne 996 - p.).

XuMuUsi Ha ypOBHE YIIIyOJIEHHOTO M3y4YeHHUS 3aHMMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBanus yvammxca 10-11 xmaccos.
W3yuenue mpeamera, peaquzyeMoe B YCIOBUAX JudPepeHInpoBaHHOTO,
npoduibHOro 0oOy4eHHs, MpU3BaHO oOecneunTh oO0Ee00pa3oBaATENbHYI0 U
OOIIEKYJBTYPHYIO TOJATOTOBKY BBIMIYCKHUKOB IIKOJIBI, HEOOXOAMMYIO  JUIs
aJlanTaiyy uX K OBICTPO MEHSIOIIMMCS YCIOBUSM KH3HU B COIUYME, a TAKXKe JJIs
MPOJOJDKEHU O0Oy4YeHHUs] B OpraHu3alusix MnpodeccruoHalbHOro oOpa3oBaHUSs, B
KOTOPBIX XUMUS ABJISIETCS OJJHON U3 IPUOPUTETHBIX JUCLUILINH.

B mporpaMme 1o XUMHM Ha3Ha4€HUE MOpeaMeTa «XHUMHS» MOIydaeT
NOAPOOHYI0  WHTEPHIPETAlMI0 B  COOTBETCTBHM C  OCHOBOIMOJATrarolIMMU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIIOBIIGHHOCTH IIeJieH, CcOAep:KaHus,
pe3ynbTaToB OOyYeHHUs M TpPeOOBAaHUM K YPOBHIO IOATOTOBKH BBITYCKHHKOB.
CBHUIETENBCTBOM TOMY SIBISIFOTCS CJIEIYIOLIME BBIIOJHIEMBIE MPOrPaMMON IO
XUMUHU (PYHKIIUHN:

e HMH(QOPMALMOHHO-METOAMYECKAsl, peanu3alus KOTOpoll obecrieunBaeT
MOJIyYeHHE NPEICTaBICHUA O LENsAX, COJIepKaHUHM, OOUIell cTpareruu
oOyueHus, BOCIIMUTAHUS U Pa3BUTHS 00YyJarOIIUXCS CPEICTBAMU MIpeIMeETa,
M3y4aeMoOro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHNE: MPUHLMIIOB CTPYKTYpPUPOBAHUS W MOCIEI0BATEIbHOCTU
U3y4eHUs Y4eOHOTro MaTepuaja, KOJIUYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTePUCTUK; MOIXO0J0B K (OPMHUPOBAHUIO COACPIKATEIHHOM OCHOBBI
KOHTPOJII U OLEHKH O0pa3oBaTENbHBIX JOCTHXKEHUN OOYyYarolUXcs B
paMKax HWTOTOBOM aTrTecTauud B (OpME €IUHOr0 TOCYyAapCTBEHHOIO
’K3aMEHa N0 XUMUMU.

[Iporpamma A yriyOoaE€HHOTO U3YUYEHUSI XUMUU:



e yCTaHABIWBAaeT WHBAPUAHTHOE MPEAMETHOE COJEp’KaHUe, 00s3aTeIbHOE
JUIST W3Y4YeHUsT B paMKax OTAENbHbIX Tpoduiiel, mnpegycMarpuBaet
pacnpeneieHue M CTPYKTypUpOBaHHME €ro IO KiaccaMm, OCHOBHBIM
CoJIep>KaTeNIbHbIM JIMHUSM/pa3ienam Kypca;

e JHaéT MpPUMEpPHOE paclpelesieHne Y4eOHOro BPEMEHM, PEKOMEHIYEeMOIo
JUTSL U3yYEHUS OTACIIbHBIX TEM;

e IMpeJiaraeT MNPUMEPHYIO TOCIEIOBATENIbHOCTh H3YUYEHHUS Y4eOHOro
MaTepuaia ¢ y4€TOM JIOTMKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXIPEAMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALNIO 1IeJIel U 3a7]a4 U3yUYeHUsl IpeIMeTa
Ha yriyOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmiero oOpa3oBaHUs, COJAEPKATENbHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOU
IPOrPaMMBI CpEIIHETO oO1rero oOpazoBaHuUs (JIMYHOCTHBIX,
METaNnpeIMETHBIX, MPEIMETHBIX), & TaKXe€ C YUYETOM OCHOBHBIX BHUOB
y4eOHO-II03HABAaTEIbHBIX ACHCTBUN  0OydYaromierocs IO OCBOEHHUIO
CoJIep KaHMs IpeIMeTa.

[Io BceM Ha3BaHHBIM MO3UIMSM B MPOrpaMMe IO XUMHUHU TPEIyCMOTpPEHA
MPEEeMCTBEHHOCTh C OOY4YEeHHEM XMMHUU Ha YPOBHE OCHOBHOIO OOILETro
oOpazoBaHusa. 3a TpefeiaMd YCTAaHOBJIEHHOM MporpaMMoll MO  XHUMHH
o0s13aTeNIbHON (MHBApPUAHTHOMN) COCTABIISIONIEH COACpKAaHUS Y4eOHOTo IpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapUaTUBHOW COCTABIISIFONICH,
KOTOpas JOJDKHA OMNPENENsThCS B COOTBETCTBUHM C HANpPABIEHUEM KOHKPETHOTO
npoduiisg 00y4yeHusl.

B cootBercTBUM € KoOHUeNTyaldbHbIMH mnoJoxeHusmMu OI'OC COO o
HAa3HAYEHUU TIPEIMETOB 0a30BOTO M YIIyOJIEHHOTO YpPOBHEH B CHCTEME
nuddepeHupoBaHHOTO OOy4YEeHHUsI Ha ypOBHE CpEaHero ooOiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YINyOJEHHOIO M3YyYEHHs HANpaBIE€H Ha peaau3aluio
IIPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TallOM  IOJYYEHUS  XHUMHYECKOIrOo
oOpa3oBaHHS B paMKaX MW3yYEHUS CHEIUAIbHBIX E€CTECTBEHHO-HAYYHBIX H
XUMHUYECKUX JMCUHUIUIMH B By3aX M OpraHu3alusaX CpeAHero npodheccruoHaabHOro
oOpa3zoBaHud. B 3Toil cBf3M H3ydeHHE NpeaMeTa «XUMHUSD» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha pAaclIUpeHue M yriayOJeHHe TEOpeTHUEeCKOH |
MPAKTUYECKON MOATOTOBKU OOYYaIOIUXCsl, BEIOPABIINX OMPEAEIEHHBIA MPOPUITH
0oOy4eHMsI, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIOMIEr0 NOMyYeHHUsI XUMUYECKOTO
oOpa3zoBaHus B opraHuzamusx npodeccuoHalIbHOro oopazoBanus. Hapsiay ¢ atum,
B cBere TpeboBanuii ®I'OC COO Kk mIaHUPYEeMbIM pe3yJbTaTaM OCBOCHHSI
dbenepanbHOlt 00pa3oBaTENbHONW MPOTPAMMBI CpeAHEro 001ero o0pa3oBaHUs
U3y4YeHHE TMpeaMeTa «XUMHUsS» OpPHEHTHPOBAHO TaK)Ke Ha peIleHue 3ajad



BOCIIUTAHUSI U COIMAILHOTO PAa3BUTUS OOydYaromuxcs, Ha (popMUpOBaHHE Yy HUX
OOIIEMHTEIUIEKTYa IbHBIX YMEHHUM, YMEHUIM pallOHaIU3alUh y4eOHOTO Tpyla U
000OIIEHHBIX CHOCOOOB  JICSITEIBHOCTH, HWMEIOIIMX MEXAUCIUIIIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBastomuMu  ripeMeTa «XUMHEs» Ha YPOBHE YIUIYOJIEHHOTO WU3y4YeHUS
ABIIAIOTCSL YIUIyOJNI€HHbIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeOpraHudeckas Xxumus». [lpu onpeneseHnun Moaxo/10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allMy COJEepKaHUs 3TUX KYpCOB B MporpaMMe IO XHMHHU 32 OCHOBY
npuHaTel nojoxkeruss GI'OC COO o pasznuuusx 0a30BOTO U YIUIYOJIEHHOTO
YPOBHEM U3yUYEHUs MPEAMETA.

OcHoBY copepxkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpPraHUYecKass XUMHUSDH COCTaBIs€T COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
yMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yYeHHs TpeaMera. JTa CUCTEMa
3HAHMM TMOJy4YaeT ONpeneiI¢HHOE TEOPETHUYECKOE [OMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIUK 00BEM  (HAKTOIOTHYECKOTO
Marepuana. Tak, Ha yrIyOJ€HHOM YpOBHE H3Y4YEHHUsI MpeaMmeTa oOecredeHa
BO3MOXXHOCTh 3HAYMUTEIHLHOTO YBEIWYEHUS O0BbEMA 3HAHUH O XHUMHYECKUX
AJIIEMEHTAaX U CBOMCTBaX WX COCJUHEHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJICHUS
MPEACTAaBICHUM O CTPOCHUM BEIIECTBA, XMUMHUYECKON CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKAHUS PEeaKlUi, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS] XUMUYECKOW KUHETUKHU
U TepMOJAMHAMUKU. M3ydeHue mnepuoanueckoro 3akoHa u llepmogmueckon
CUCTEMBl ~ XHMHYECKHX  DJIEMEHTOB 0azupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXaHMUYECKUX MPEJCTABICHUSIX O CTPOCHUHU aToMa. XUMHUUYECKasl CBS3h
OOBSCHSIETCA C TOUKHU 3PEHUS PHEPIeTUUECKUX U3MEHEHUN NpU €€ 00pa30BaHUU U
pa3pyIieHnd, a TakKe ¢ TOYKH 3pEHUsS MEXaHU3MOB e€ oOpa3oBanus. M3ydenwue
TUTIOB ~ peakuuMid  JomojHseTcs  (OPMUPOBAHMEM  MpEACTaBIeHUNM 00
ANEKTPOXUMHUYECKHUX TpoIleccax U JIEKTPOJIM3E PACIlJIaBOB U PaCTBOPOB BEIIECTB.
B kypce opraHnuyeckol XMMHUU TPU PACCMOTPEHUM PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHUN yAeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX dddeKTax,
O B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKklui.

Ocoboe 3HayueHHWe UWMEET TO, YTO Ha COJAEpKAaHUE KypCOB XHMHUU
yIIIyOI€HHOTO YPOBHS U3YyUYEHUS JIJIsl KIIACCOB OMpPeAeIEHHOr0 podus (T1aBHbIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JONOJHCHHH K oOmeld cucreme
MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHUE CMEKHBIE MpeaMeThl. Tak, Halpumep,
B COJCP)KaHUM MpeaMeTa I KJIACCOB XUMUKO-(PU3NYECKOro mnpoduis 0oJbiioe
3HaueHHe OyIyT MMETh AJIEMEHThl y4eOHOro marepuaina mno oduieil xumuu. Ilpu
M3YYEHUU TIpeJMeTa B JAHHOM CiIy4yae akIeHT OyJeT cjelaH Ha OOUIHOCTH
METO/IOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUU U B (hU3UKE: aTOMHO-
MOJIEKYJIsipHass Teopusi (MOJEKyJsipHas Teopus B (PU3MKE), 3aKOHBI COXPAHCHHS



MacCbl M JHEPIUM, 3aKOHBI TEPMOJWHAMHUKH, JJIEKTPOJIN3A, IPEIACTABICHHUS O
CTPOECHHH BELIECTB U JIPYTOE.

B TO Xe BpemMs B COIEpXKAaHWM NpeAMETa s KJIACCOB XHMHUKO-
Oononornyeckoro nmpo@uiis OONbIINKA yAEIbHBIA BeC OyleT MMETh OpraHuyecKas
xumusg. B 3TOM cimydae mpedocTaBisieTCsl  BO3MOXKHOCTH Uil Oosiee
OOCTOSITEIBHOTO ~ PACCMOTPEHMSI XMMHUYECKOW  OpraHu3alMd  KIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJIAT, K NPHUMEPY, TaKHe
CTPYKTYpPHbIE€ KOMIIOHEHTBI, KaK JHUMIWAbI, OEJKH, YIJIEBOJAbI, HYKIEHMHOBBIC
KUCJIOTBHl U Apyrue. lIpm 3TOM 3HaHUS O COCTaBE M CBOMCTBAx IPEICTABUTENECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIyXaT OCHOBOW [JIsl W3YYECHHUS
CYILLIHOCTH MpoueccoB (OTOCUHTE3A, IbIXaHUS], TUILEBAPEHUS.

B mumane ¢opMmHpoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHUS, OCBOCHHS
OOIIEeHay4YHbIX METO/I0B MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHSI HAYUHbBIX
3HAaHMM H3y4eHHE MpeaMeTa «XuMus» Ha yriayOJEéHHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHbIMM MpEeAMETaMH, BXOJSMIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HAy4yHBIE MNpeAMEThl», «MareMartuka Hu
uHpopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn um3ydyenun yuyeOHOro mnpeamera «XuUMUsS» Ha YIIyOJIEHHOM YpOBHE
TaKke, Kak Ha YpOBHE OCHOBHOTO U CpeJHero oo1iero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7aueil NEPBOCTENEHHOW 3HAYMMOCTH SABJISIETCS (DOPMUPOBAHHE OCHOB
HAayKl XUMHUU Kak o00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, HPAKTUYECKOU
JIEATEIIbHOCTH Y€JIOBEKA U OJTHOIO M3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemienue
TOM 3aJaud Ha YIUIYyOJIEHHOM YPOBHE H3YYEHHs NpEeIMETa Mpernoiaract
peann3alnnio TAKUX LEJIeH, Kak:

e (dopMupoBaHHE TpPEACTABIEHUI: O MaTepUaJbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TIO3HABAEMOCTH SIBJIEHUW MPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beayuleil poiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  PEHIEHUH  MpoOJIeM
HKOJIOTUYECKOM, IHEPreTUIECKON M MUINEBOW OE€30MacHOCTH, B Pa3BUTHH
MEJIULINHBI, CO3JaHUN HOBBIX MaTEPHUAIOB, HOBbIX UCTOYHUKOB YHEPTUH, B
o0ecleyeHnu palruoHAIbHOTO MPUPOJONOIb30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTHMYECKH
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHON CPELIE;

e OCBOCHME CHCTEMBbl 3HAHUW, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABJISIONICH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa: PyHIaMEHTaJIbHBIX
MIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAJMOJIEKYJIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUs XHUMHUYECKHX pEaKUui, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX M AUCIEPCHBIX CUCTEMAaX, 00 00ImuX
Hay4YHBIX IIPUHIIMIIAX XUMUYECKOTO MTPOU3BOJICTBA;

dbopmupoBaHue y oOyyJaromumxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHWYECKUX 3HAHUU [JIs1 OOBACHEHUS
KIIFOYEBBIX HMJICH M MpOOJIeM COBPEMECHHOM XHUMHH, JJIT OOBSCHCHHS H
MIPOTHO3UPOBAHUSI SIBJICHUN, UMEIONIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPAaMOTHOTO pelieHus npo0eM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJn3a U OIEHKHU C MO3UIIMI SKOJIOTHUYECKOM 0€30MacCHOCTH MOCIIEICTBUM
OBITOBOM W TPOM3BOJICTBEHHON JCATEILHOCTH 4YEIOBEKA, CBS3AHHON C
XUMUYECKUM  TPOM3BOJICTBOM, HCIIOJIb30BaHUEM U  IepepaboTKon
BEIIICCTB;

yrilyOjeHue  MpEeJCTaBICHU O  HAay4YHbIX  METOJIaX  IO3HAHUf,
HEOOXOIUMBIX I TPHOOPETeHHs] YMEHHH OPHEHTHPOBATHCS B MHpPE
BEIIECTB U OOBSICHEHHUS XUMHUYECKUX SBJICHUN, HMMEIOIMIUX MECTO B
MIPUPO/JIC, B MPAKTUYECKON JIEITEIIBHOCTH U TTOBCEHEBHOM JKU3HHU.

B mmane peanmzanmuu TEpBOOYEPETHBIX BOCHUTATEIBHBIX W PA3BUBAIOIINX
GyHKIUNA TIEIOCTHON CHUCTEMBI CpPEHETro OOIIero oOpa3oBaHUS MPU N3YUCHHH
npeqMeTa  «XuUMHUS» Ha  YIUIyONE€HHOM  ypOBHE OCOOYHO  aKTyalbHOCTh
pUOOPETAIOT TaKUE IeNU U 33/1a4H, KaK:

BOCIIUTaHWE YOEKIEHHOCTH B TI03HABAEMOCTH SBJIICHUHA TPHUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 0O0JIACTH TEOPETHUYECKUX U
MPUKJIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U T[O3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIIO ¥  CaMOBOCHHTAaHHIO  HAa  OCHOBE  YCBOGHUSA
0O0IIEYeIOBEYECKUX [IEHHOCTE;

pPa3BUTHE MMO3HABATECIIBHBIX HHTEPECOB, HHTCIICKTYAIbHBIX M TBOPUYCCKUX
crocoOHOcTeW oOyuarommxcs, (GopMHpOBaHUE Yy HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCJIOBHIO YCHIEHTHON MPo(dheCcCUOHATBHOM M 00IIECTBEHHON JIeITeNbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBI0 M TOTPEOHOCTH B
310pOBOM 00pase KU3HU;

dbopMHpOBaHWEe yYMEHUN W HaBBIKOB PAa3yMHOTO MPHUPOIOIOIH30BaAHUS,
pa3BUTHE PKOJIOTMYECKON KYJIbTYpPbl, TPUOOPETEHHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU PKOJIOTUUYECKOHN JNEITSIbHOCTH.

OO0miee 9nCiI0 9acoB, MPEAYCMOTPEHHBIX NI U3YYCHHS] XUMUH Ha yTiIyOJIeHHOM
YpPOBHE cpeaHero obmero obpaszoBaHus, coctaBiasier 204 vacoB: B 10 kiracce —
102 gaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 gaca B Hefienio).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOM XMMUH.

IIpenmer W  3HAYeHHE  OPraHUYECKOW  XHUMHUHU, IMPEICTABICHHE O
MHOT000pa31K OPraHUYECKUX COCAMHEHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpOJa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHUA. BasleHTHBIE BO3MOXHOCTH aToma yIJIEpoJa. XMMHUYECKas CBS3b B
OpPraHUYECKUX COCAMHEHMAX. Tumbl THOpUAM3ALMM aTOMHBIX oOpOuTasnei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKUenToOpHbI). TUNBl NEepeKpbIBaHHUS AaTOMHBIX OpOUTaNe, G- U T-CBA3M.
OnunapHas, ABOMHas U TpoiiHas cBsi3b. CrOCOOBI pa3pbiBa CBS3€l B MOJIEKYyIax
oprannyeckux BeulecTB. [loHstTne o cBOOOAHOM paaukane, HyKIeopuie Hu
aneKTpodue.

Teopust cTpoeHuss opraHndeckux coeauHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE NIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHHE TEOPHH CTPOCHHUS
OpPraHUYEeCKUX COelMHEHUH. MOoJleKyIsipHble U  CTPYKTypHblE  (HOPMYIIBI.
CtpykTypHble (GOpMyJbl pa3iU4HBIX BHUAOB: pa3BEPHYTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl u30MepUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE Y3PGEKTHI B MOJIEKYJaX OPraHMYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEPHBIN YPPEKThI).

[IpencraBienne o KiaccUpUKaMKU OpraHuyeckux BemiecTB. [loHatue o
byHnkunoHanbHOM rpymnmne. I'omomnorus. I'omonoruueckue psanpl. CucreMaruyeckast
HoMeHKkIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIbHBIX IIPEACTAaBUTEIICH.

Oco0OeHHOCTH U KJaccu(UKaUsl OpraHuYecKux peakuuid. OKHUCIUTETBHO-
BOCCTAHOBUTEIBHBIE PEAKIIMM B OPTAaHUYECKON XUMUHU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M WX IPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3lamMd OpPraHUYECKUX BEIIECTB U MaTepHallaMd Ha UX
OCHOBE, OIIBITHI 10 IPEBPALICHUID OPraHMYECKUX BEIIECTB [PU HArpeBaHUU
(rutaBieHue, OOYIVIMBAaHWE W TOPEHHE), KOHCTPYUPOBAHUE MOJEIEH MOJICKYII
OpPraHWYECKUX BELIECTB.

Yriaesoaopoasl.

Ankanbl. ['omosornueckuil psij ajikaHoB, o01mas (Gpopmyiia, HOMEHKIaTypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AKAHOB, SP’-
ruOpuan3anus aTOMHBIX OpOuTasel yriepona, o-cBsi3b. dusnueckue cBOICTBa
AJIKaHOB.



XUMUYECKHE CBOMCTBA aJKaHOB: pEaKIHMH 3aMElIeHUs, W30MEpPU3alNH,
JETUAPUPOBAHUS, IUKIN3ALNHY, TUPOJIN3a, KpeKUHra, ropenus. IIpeacraBnenue o
MEXaHHU3Me PEaKIui paJuKaJIbHOrO 3aMEIICHHUS.

Haxoxnenue B npupojae. CriocoObl MOTyUYeHHs] U TPUMEHEHHUE AJIKAaHOB.

[uxnoankanel. O0mas Gopmyia, HOMEHKIAaTypa U u3oMepus. OcoOeHHOCTH
CTPOEHUSI M XUMHUYECKHX CBOMCTB MaiblX (UUKIONPOINAH, LHUKJIOOyTaH) W
OOBIYHBIX (LIMKJIOMEHTAH, IUKJIOTEKCaH) HUKIoaIKaHOB. CrocoObl MOJy4YeHUs U
MPUMEHEHUE ITUKIIOATKAHOB.

Ankensl. ["'omonornyeckuii psij aJkeHoB, oOmas Gopmyira, HOMEHKIIATypa.
DIEKTPOHHOE ¥  IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ — ajlKEeHOB, Sp’-
rudopuan3alus aTOMHBIX opOuTaiiel yriepoaa, 6- U T-CBA3U. CTpPyKTypHas U
reoMerpudeckas (muc-tpanc-) wuzomepus. DU3NMUECKHME CBOICTBA AJKEHOB.
XHWUMUYECKHE CBOWCTBA: PEAKIMU MPUCOEAUHEHHUS, 3aMEIICHUSI B O-MOJIOKEHUE
IIpU JBOMHOM CBSI3U, MOJUMEpU3auuu U okucieHus. IlpaBuio MapKOBHUKOBA.
KauecTBeHHbBIC peakliMy Ha JABOWHYIO CBsI3b. CIIOCOOBI MOJyYEHUS U IPUMEHEHUE
AJIKEHOB.

Ankanuenbl. Knaccudukarus ankaaneHoB (CONpsOKEHHbBIE, N30JIUPOBAHHBIE,
Kymynuposaruvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoegunenue. Ilonumepuszamnus
CONPsHKEHHBIX IMeHOB. CriocoObI MOTYUYECHHS U TPUMEHEHHE AJIKaUEHOB.

Anxunbl. ['oMonornyeckuii psii aIKUHOB, 00mas ¢hopmysa, HOMEHKIATypa U
U30MeEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJKHHOB, Sp-
ruOpuau3anys aTOMHbIX opOuTaneil yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XUMUYECKHE  CBOICTBA:  peakiuu  NPUCOCAUHEHUS,  JUMEpU3alud U
TpUMepHu3aluu, okuciaeHus. Kucinorusle CBOKMCTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO
TpOIHYI0 CBsi3b. KauecTBEeHHBIE peakIMy Ha TPOHHYIO CBsI3b. CIIOCOObBI MOTydeHUS
Y IPUMEHEHHUE aJTKUHOB.

ApomaTtnueckue yrieBoJaoposl (apensl). ['omonormyeckuid psii apeHoOB,
oOmrast popMyia, HOMEHKIATypa U U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl Oenzona. Du3nvecKkue CBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEaKLUU 3aMEIIeHUs B O€H30JIbHOM KOJIbLIE U
YIJIEBOJIOPOIHOM pajJHKale, peakiuyd MNPUCOCIAUHEHUS, OKHCJICHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OPUSHTUPYIOIIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpE aJIKUIBHBIX PpPaTUKaIOB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMUHO- W HHUTPOTPYIIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupona. [lonmumepusanus crupona. CriocoObl MOTy4eHUs: U
MIPUMEHEHUE apOMaTUYECKHUX YIIIEBOJIOPO/IOB.

[Tpuponnslii ra3. [lonytHeie HedTsAHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslii yroip U npoaykrthbl ero nepepadorku. CrocoObl nepepaboTku HedTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKU), PUDOPMUHT, MTHPOIH3.
[IpomykThl nepepaboTKu HEPTH, UX IPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

['eHeTHyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIACCAMU YTJIIEBOIOPO/IOB.

DNEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOJIHBIX YIIIEBOJOPOAOB. Peakiuu
3aMENIEHUs Tallor€HAa Ha TUIPOKCOTPYIY, HHUTPOTPYIIY, [UAHOTPYIIILY,
amuHorpymnimy. JlelicTBue Ha TaJOoreHNpPOU3BOAHBIE BOJHOIO M CIHPTOBOTO
pacTBopa WIENOYM. B3aMMOIENCTBUE IUTAJIOTEHAIKAHOB C MAarHM€M U LHMHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHEHUSIX. Hcnons3oBanue
raJIOTCHIPOU3BOIHBIX  yTIEBOJAOPOTOB B OBITY, TEXHUKE W TIPH CHUHTE3E
OpraHUYECKUX BEUIECTB.

DOKCIEpUMEHTAIbHBIE METOJbl H3YUEHMsS BEIIECTB M HUX MPEBpaIlCHUMN:
U3yueHue (PU3NYECKUX CBOWMCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii YrieBOJOPOJOB Pa3IUYHBIX KJIAcCOB (OOecIBEYMBaHWE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa IMEpMAHIaHaTa Kajus, B3aUMOJICHCTBHE allETHIIEHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYKEHHE
yriiepoga ¥ BOJOpPOJA B OPraHUYECKUX BEILECTBAX, MOJYYEHUE HTWICHA U
M3Y4YEHHUE €ro CBOWCTB, O3HaKOMJIeHHE C Kosuiekiusmu «Hedtb» u «Yromby, ¢
oOpa3llaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYII
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoaconep:kaniue opraHudecKue coeJMHEHHU.

[Ipenenbubie ogHOaTOMHBIE CHHUPTHl. CTpOoeHHE MOJIEKYJ (Ha MpUMepe
METaHOJIa W 3TaHona). ['omonoruueckuil psn, obOmas Qopmyna, u3oMepHs,
HOMEHKIaTypa ©  kiaccudukanusa. Dusnueckue CBOMCTBA  MpelENbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoiHbIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XWUMUYECKHE CBOWCTBA: pEAKIMHU 3aMEIIeHUsl, JeruapaTaluy, OKHUCJIEHUS,
B3aMMOJECUCTBUE C  OpPraHUYECKMMU U  HEOPraHWYECKUMH  KHUCJIOTAMH.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBUE ATaHOIa U METaHOoJa
Ha oOpranusM uesjoBeka. CrocoObl MOMYYEHUS M NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie 3¢upsl, HOMeHKIaTypa U u3oMepusa. OcoOeHHOCTH (HU3HUECKUX U
XMMUYECKUX CBOMUCTB.

MHoOroatoMHble CHOUPTHI — JTWICHIJIUKOJIb W TiAUlEpuH. Dusnyeckue u
XUMUYECKUE CBOMCTBA: PEAaKIMU 3aMEILCHHS], B3aUMOJEHCTBUE C OPTraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAayeCTBEHHAs pEeaKkuus Ha MHOTOaTOMHBIE
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKICO(UIBHOTO 3aMEIICHMUS.
JleiictBue Ha opraHu3Mm 4esoBeka. (CrnocoObl TMOMy4YeHUsT UM NPUMEHEHUE
MHOT'OaTOMHBIX CIIHPTOB.

@®eHon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE THUIPOKCOTPYIIbI U
O0eH3onpHOrO snupa. duszndeckue cpoicTBa (eHosa. OCOOEHHOCTH XUMUUYECKUX



cBoiicTB (eHona. KadectBeHuwie peakimu Ha (enon. TokcuyHOCTH (eHona.
CrniocoObl osryuenust v npuMenenue penona. Genondopmanbaeruanas cMona.

KapOoHuiibHbIE COEIMHEHUS — albJAETU/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyImIibl. ['oMosiornueckue psiibl aabIAeruI0B U KETOHOB, 0O0IIas
dopmyna, mzomepus U HOMEHKIaTypa. dusnueckue CBOWCTBA ajbAECTUAOB H
KETOHOB. XMMHUYECKHME CBOWCTBAa  albJECTHIOB U  KETOHOB:  PEaKIUU
npucoenuHenusa. OKHUCIIEHHE albJAEeTU0B, KAUECTBEHHbIC PEaKIMK Ha allbJIeTU/bl.
CriocoObl OJTy4YeHHsI M IPUMEHEHHE abJETHI0B U KETOHOB.

OHOOCHOBHBIE TPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepusi 1 HOMeHKIaTypa. Pu3nyeckue CBOMCTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3M MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOWCTRBA,
peakuus dSTepuduKalMM, peaKUUd C YYacTHEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBONCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOMCTB HENPEIENIbHBIX U apOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIOT, THIPOKCUKApOOHOBBIX KUCHOT. [IpeacraBuren BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAas, NaJIbMUTHUHOBAs, OJEUHOBAS, JUHOJEBAA,
JuHONIeH08as KUCIOThl. CIOCOOBI MOTyYEHUsI U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonornueckuii pan, obuias ¢gopmysna, U30MepUs U
HOMeEHKJIatypa. Duznyeckne M XUMHYECKHE CBOWMCTBA: THUIPOJIW3 B KHUCIOW H
LIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nueckue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOJIH3 B
KHCJION U 11es1ouHoi cpesie. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPKAIIUX OCTATKH
HEIpPENENbHBIX )KUPHBIX KUCIOT. JKUpBI B IpUpOJIE.

MBpIa KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIIEE JICHCTBHE.

O6mas xapaktepucTuka yrieBojoB. Knaccudukanus yrieroaoB (MOHO-, 11-
u nonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. Pu3ndecKue CBOMCTBA M HAXOXJICHHE B MpHpoje. DPoToCHHTES.
XHUMUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJACTHIHON
Ipynn, CHOUPTOBOE W MOJOYHOKHCTIOE OpoxeHue. [IpuMeHeHue TioKo3bl, €€
3HAYEHUE B KU3HENEATEIbHOCTH OpranusMa. Jlucaxapuapl: caxapo3a, MajiabTo3a U
nakTo3a. BoccraHaBiauBaromye 1 HEBOCCTaHABIMBAOLIME aucaxapubl. ['uaponns
nucaxapunoB. HaxoxneHnue B nmpupojie U npumeHeHue. [lonucaxapuapl: kpaxmard,
IJIMKOTEeH W ueuttono3a. CTpoeHne MakpoMOJeKysd Kpaxmana, T[JIMKOT€Ha H
nemnono3bl.  dusznyeckre CBOMCTBA KpaxMmajga M LEJUTH0JI03bl. XHWMHYECKHE
CBOICTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs pEaklUHs C HOAOM. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIU3, ModydeHue 3(upoB uesuiono3sl. [lousTtue 06
HCKYCCTBEHHbBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HUX MpPEBpalllCHUIN:
PacTBOPUMOCTD Pa3IMYHbBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHHE ATWJIOBOI'O CIIUPTA B albJETH] Ha PACKAIEHHOM MEIHOM IMPOBOJIOKE,
OKHCJIEHUE HTUJIOBOTO CIHPTA AUXPOMATOM Kalivs (BO3MOKHO HCIOJIb30BAaHHE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJETUlibl (C THUIPOKCUIIOM
nuammuHcepeOpa(l) wu  rumpoxcumom  meau(ll)), peakums riMIepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE PacTBOpa TIIIOKO3bI ¢ ruapokcuaoMm meau(ll), BlaumosericTeue
KpaxMaljla ¢ MOJIOM, PELIEHHE SKCIEPUMEHTANbHBIX 3a7a4 1o TemaM «CHUPTHI U
dbenonb, «KapooHoBbie KUCTOTHL. CIIOXKHBIE YDUPBD».

A30Tcoaep:Kale OpraHn4ecKue coeIuHeHus.

AMUHBI — OpraHUYEeCKHe MPOU3BOJHbIE aMMHaka. Knaccudukaiuss aMUHOB:
anmudaTUIecKue ¥ apOMATHUYECKHE; TEePBUYHBIC, BTOPUYHBIE K TPETHUYHBIE.
Crpoenne moiekyn, oOmas popmyina, n3oMepus, HOMEHKIATypa U (U3HUECKHUE
cBOICTBAa. XMMHUYECKOE CBOWCTBAa anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHHUE, B3aUMOJCHUCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu anKuiaMMOHHSL.

AHWIMH — TIPEACTAaBUTEIb AMUHOB apomaTuyeckoro psana. CrpoeHue
aHuiauHA. B3anMHOE BiIMsTHUE TPYII aTOMOB B MoJieKyJie aHuwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHuivHA. KadecTBeHHbIe peakiuu Ha aHUIMH. CriocoObl
MOJIYYCHUS] M TpPUMEHEHHE anudarudecknx aMuHOB. [lomydeHuwe aHWIMHA W3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTnenbHbIe NPeACTaBUTENN (.-
AMHUHOKHCJIOT:  TJIMIMWH, ajnaHuH. @DuU3MYecKue CBOMCTBA aAMHHOKHCIIOT.
XUMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX  OpPraHUYECKHX
COCIMHEHUM, peaKiMs TMOJUKOHJCHCAUU, O0pa3oBaHUE TMENTUIHON CBA3M.
buonorunueckoe 3HaueHre aMMHOKUCIOT. CHUHTE3 U TUIPOJIU3 NENTH/IOB.

benku kak mnpupoaHeie nonuMmepsl. llepBuunHas, BTOpUYHAsT W TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OENKOB: THUAPOJH3, JCHATypAaIlHs,
KaueCTBEHHbIE PEAKIIMU Ha OEIIKHU.

OKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB M MX MPEBPALICHUI:
pacTBOopeHue OENKOB B BOJE, JCHATypalus OCJKOB IMPU HArpeBaHWUM, IIBETHHIC
peakuuu Ha O€NmKHM, peHIeHHEe OJKCIEPUMEHTAIBHBIX 3a/lad 10  TeMaMm
«A3zoTcoaepxaine OpraHUYeCKue COEAUHEHUS U «Pacrno3HaBanue
OPraHUYECKUX COCAUHECHUIN.

BbicokomoJieKyJIsIpHbIE COeIUHCHUS.

OCHOBHbBIE MOHATHS XUMUU BBICOKOMOJIEKYJIIPHBIX COECIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AIUHU, CPEAHSAS MOJICKYIISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJINMEPHU3ALIMS U TIOJTUKOHICHCAITHSI.

[Tonumepubie Matepuanbl. I[lmacTmacchl (MOJUATUIICH, TOJUIIPONUIICH,
MOJIMBUHWIXJIOPU, TOJHUCTUPOJ, MOJUMETUIMETAKpUWIaAT, MOJUKapOOHATHI,
noJdTUICHTepedTanar). Y Tuausamus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4dyKu
(OyTamreHOBBIN, XJIOPONMPEHOBBIN, U30MTPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAaYEHUs (Teduion, KeBJIap,
AIIEKTPOIPOBOISIIIINE TOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHMsS] BEIIECTB M HUX MPEBpalllCHUN:
O3HAKOMJIEHUE C 00Opa3llaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMacc,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adad mno Teme «Pacrno3HaBaHue
IJIaCTMAcC ¥ BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenue MoJeKyasipHOH (GOpMyJbl OPTaHMYECKOTO0 COCIUHEHHS TI0
MacCOBBIM  JIOJIIM DJIEMEHTOB, BXOJIAIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIPHOM  (POPMYJIBI OPraHMYECKOTO COEAMHEHUs 10 Macce (00BEMY)
MPOAYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakiuu W/WIM HWCXOJIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOH (POpMyIIbI
OpPraHMYECcKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIH CIIOCOOOB
MOJIyYeHHUsI, OMNpeeieHUEe JOJIU BBIXOJIa MPOJAYKTa pPEaKIUU OT TEOPETUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusi MeXnpeaMEeTHBIX CBSI3€H MPU U3yYEHUH OPraHUYEeCKON XMMUU B
10 xjacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTEeCTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TOHATHH, TPUHATBIX B OTACIBHBIX TMpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO01ne ecTeCTBEHHO-HAYYHBIE TTOHATHUS: SIBJICHUE, HAYYHBINA (haKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHaliu3, CHHTE3, Kiaccuukaius, HaOIIOJeHHUE, H3MEpPEHUe,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznuka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEIleCTBA, (HU3WUYECKUE BEJIMYUHBI, €IUHUIIBI H3MEPEHHs, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHu3M, S3KOcHUcTeMa, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA W TeTepOTPODHBIA TUN TUTAHUS, OpOKEHHE,



dboToCUHTE3, NbIXaHWE, OEJTKHU, YTIJIEBOJbI, KUPHI, HYKICHHOBBIC KHUCIOTHI,
(hepMEeHTHI.

['eorpadusi: mone3Hble HCKOMIAeMBbIe, TOTLIIHBO.

TexHonorusi: mMUINEBBIE TPOMYKTHl, OCHOBBI PAIlMOHAIBLHOTO THUTAHUS,
MOIOIITUE CPEJICTBA, MATEPUANBI U3 NCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XUMHAUYECKUM 3ieMeHT. M3otonbl. CTpoeHue
ANEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIC UUCIIA. DHEPreTUUYECKUE YPOBHHU M
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukanus XuMUIecKuX 3JI€MEHTOB (S-, p-,
d-, f-amementsi). Pacmpenenenuwe 5SJIEKTPOHOB IO AaTOMHBIM  OPOHUTAISIM.
DNeKTPOHHbIE KOH(PUTYpPAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(DUTYpAIlMA HOHOB.
DIIEKTPOOTPUIIATEIIBHOCTD.

[lepnognuecknii 3akoH u Ilepuoanyeckasl cucreMa XMMHAYECKUX AJIEMEHTOB
HI.N. MenneneeBa. CBsA3b NmepuoaUUYECcKOro 3akoHa u llepmoguueckoil cucTeMbl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPHEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm H NepuoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona /[.1. Menneneesa.

XuMHUYECKasi CBS3b. BuIbl XMMHYECKOW CBSI3U: KOBAJCHTHAas, HWOHHAas,
MeTauinyeckas. MexaHu3mbl 00pa30BaHUS KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIN. JHEPIrus U JiuHa CcBA3H. [10JIIpHOCTh, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJEHTHOW cBsi3u. KparHbie cBs3u. BopoponHas cBs3b.
MexMOoNeKyIIpHbIE B3AaUMOJCUCTBHUSL.

BajleHTHOCTh M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEpe COECIMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOa).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. COocTaB KOMIUJIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEJUHEHUM.
[ToHsATHE O KOOPAMHALIMOHHON XUMUHU.

BemectBa  MOJNEKYJIIpHOTO HW  HEMOJIEKYJSPHOTO  CTPOCHUA.  THIIbI
KPUCTANTMYECKUX PEIIETOK (CTPYKTYpP) U CBOICTBA BEMIECTB.

ITonstue o nucnepcHbix cucremax. Mctunubie pactBopsl. [Ipeacrasienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIIEHTPALUU PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAA KOHILIEHTpauus. HachllieHHbie u
HEHACBIIIEHHBIC PACTBOPHI, PACTBOPUMOCTh. KpHcTamoruaparsl.



Knaccudukarus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBHBIC
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEIEH HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XuMHUUECKMX peakuil B HEOPraHUYECKONM U OpraHUYeCcKOM
XUMUH. 3aKOH COXPAHEHMS MAacCChl BEUIECTB; 3aKOH COXPAaHEHUS W NPEBPAILCHUS
OHEPTUU TIPU XUMHUYECKUX peakiusX. TeruoBbie 3(HEKThl XUMUYECKUX PEAKITUH.
TepMoxuMu4ecKue ypaBHEHUs.

CKOpOCTh XMMHYECKOM peakiiu, €€ 3aBUCUMOCTb OT Pa3jINYHbIX (PaKTOPOB.
['oMOreHHbIE U TE€TEPOTreHHbIE peakuu. Katanns u KaTtalin3aTopsl.

OOpatumMbie 1 HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOr0 paBHOBecHUs. (DAKTOPBI, BIHSIOIIME HA IOJIOKEHUE XUMUYECKOIO
PaBHOBECHS: TEMIIEPATYpPA, NABIEHUE U KOHLUECHTPALMK BEIIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunuun Jle [lartense.

Onextponutuyeckas aucconuanus. CuilbHble H CHa0ble  3JIEKTPOJUTHI.
Crenenp auccouuannu. Cpena BOJHBIX pPAacTBOPOB: KHUCIIOTHAs, HEUTpasibHaf,
mienouHas. Bomoponusiii mokazatens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTerneHb  OKUCIICHUS.
Okucnutenb M BOCCTAHOBUTENb. IIpolecchl OKHCIEHHST M BOCCTAHOBIICHUS.
Baxnelmme OKUCIUTENM W BOCCTAaHOBUTENIW. MeETOJ SJEKTpOHHOro OanaHca.
DIIEKTPOIN3 pacTBOPOB U PACILJIABOB BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHS] BEIIECTB M HUX MPEBpalllCHUN:
pa3oKEeHUE MEepOKCcHAa BOAOPOAA B IMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTANIMYECKUX PEHIETOK, MPOBEEHUE PEAKIIUMii HOHHOTO 0OMEHA, ONpE/IEIeHHE
Cpeabl pacTBOPOB C IOMOIIBIO HHIAMKATOPOB, HW3YyYECHHUE BIUSHMUS Pa3INYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHUYECKOH PpEAKIMU H TMOJOXKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckass xumus.

[Tonoxenne HemeraiwioB B llepmoguueckoil cucremMe XUMHYECKHX
anemenToB /.M. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3NUECKue
CBOICTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAUIOB (Ha MPUMEpE KUCIOpOAa, CEpHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, gusnueckue M XUMHUYECKHUE CBOMCTBA: PEAKIMU C
METAJUIAMA W  HEMETAJJIaMM, BOCCTAHOBUTEJIbHBIE CBOWCTBA. [ wapuuasbl.
TonMBHBIE 3JIEMEHTHI.

["amorensl. Haxoxnenue B mpupoje, crnocoObl MOdydeHus, (U3MUecKue u
XUMHYECKUE CBOMCTBA. ['amoreHoBomopoasl. BaxkHenmme KuCIopoacoaepKanme
COEIMHEHUS TayoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CTIOCOOBI TOTyYECHHUS
rajoreHos. [I[pumMeHeHune rajoreHoB U UX COCTUHEHUN.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI TOTyYCHUS
Kkuciopoaa. @u3nueckue U XMMUYECKUE CBOWMCTBA U NMPUMEHEHHE KHCIOpPOJa U
030Ha. OKCUABI U IEPOKCHUBI.

Cepa. Haxoxnenue B mpupojie, CIOCOObI MONy4YeHUs, (puanueckue u
xumudeckue cBoictBa. CepoBomopon, cymbduabl. Oxcun cepwi(IV), oxcua
cepbl(VI). Cepuucras u cepHas KHUCIOTBI U HX cojid. OCOOEHHOCTH CBOWMCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cepol U €€ COEAUHEHUM.

A3or. HaxoxaeHue B MpuUpoOJE, CHOCOObI MONYy4YeHUS, (U3HYECKHE MU
XUMHYECKHE CBOMCTBA. AMMMaK, HUTPUIbl. OKCUIBI a30Ta. A30THCTast M a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMmenenue azota
U €r0 COeIMHEHUI. A30THBIE YI0OpEHUS.

®ocdop. Haxoxnenue B mpupoje, crnocoObl MOJydeHUs, (puznueckue u
xumudeckue cpoiictBa. Dochuner u dochun. Oxcuapl docdopa, dochopras
kucinota u e€ conu. [lpumenenue ¢ocdopa u ero coemunenuit. PocdopHbie
yaoOpeHus.

VYrnepon, HaxoXJIeHHE B OpUpOJE. AJUIOTPONHbIE MOAUGDUKAIIUU.
duznyeckue W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcun yriepoaa(Il), okcua yriepona(IV), yronapHas kucinora u eé
CoJii. AKTUBUPOBAHHBIA Yyroyb, ajacopOuusa. Dynnepensl, rpadeH, yriepojHble
HaHOTPYOKuU. IIprMeHeHne MpocThIX BEIIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHU M.

Kpemunii. Haxoxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuueckue cBorctBa. Oxcupa kpemHusA(IV), kpemHueBas KUCIOTa, CHUIUKATHI.
[IpuMenenne kpeMHus U ero coeanHeHui. CTEKN0, ero nojly4eHue, BUIbI CTEKIIA.

[Tonoxenne MetaiuioB B [leproanueckor CUCTEME XUMUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHMSI DIIEKTPOHHBIX O000JI0YeK aTOMOB MeTauioB. OOrmiue
¢busnueckue cBoicTBa MeTawioB. [IpuMeHeHHe MeTalsioB B OBITY UM TEXHUKE.
CrutaBel METAJIOB.

DNEKTPOXUMHUUYECKUM psifi  HampspkeHud MeTtawioB.  OOmmume  crocoObl

MOJTyYeHUS METaJJIOB: THIPOMETAILTYPIus, MUPOMETAIUTYPIHs,
anekTpoMeramutyprus. [lonstue o koppo3uu metamioB. CrnocoObl 3alIUThl OT
KOPPO3HH.

O6mass xapaktepucTuka MeTamuioB [A-rpynmsl [lepumonuyueckoit cCUCTEMBI
XUMUYECKUX DJJIeMEeHTOB. Harpuit u kanmuii: mnongydeHuwe, QuU3NUECKHe WU
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

OO6mas xapakrepuctuka MmetauioB IIA-rpynmel Ileprogudeckoil cuctemsl
XUMUYECKUX DJJIEMEHTOB. MarHuii © KajbllUi: TMOJydeHue, Qusnyeckue W
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BELIECTB U HUX COCAUHECHUMU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



ATIOMHUHHMI: TTOTy4eHHEe, (GU3NIECKUE U XUMHUYECKIE CBOMCTBA, MPUMECHECHHE
MPOCTOTO BeIleCTBA M €ro coeAuHeHui. AmdoTepHble CBOWCTBa OKCHAA U
TUAPOKCUIA ATFOMUHUS, THAPOKCOKOMIUIEKCHI A TFOMUHUSL.

OOmass XxapakTepucThka MeTauioB Mo0ouHbIX noarpynn (b-rpymm)
Ilepronnueckoi CUCTEMBbI XUMUYECKUX 3JIEMEHTOB.

Pu3nuecKkne 1 XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKCUabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U AUXpOMAaThI, HUX
OKHCIIMTENbHBIE CBOKCTBA. [loyueHne n npuMeHenne xpoma.

@u3nyeckue W XHMMUYECKHE CBOMCTBA MapraHia M €ro COEAUHCHUM.
Baxueiimue coenunenuss wmapranua(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). [lepmanranaT xamausi, ero OKUCIUTENIbHbBIE CBOMCTBA.

Pu3nuecKne U XMMHYECKHE CBOMCTBA XKeje3a U ero coenuHeHur. OKCHIBL,
ruapokcuasl u conu xkeneza(ll) u xxeneza(lll). [lonyyenue u npumeHeHue xenesza
U €r0 CIUIABOB.

DU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coeqnuHeHui. [lomyuenue u
IIPUMEHEHUE MEU U €€ COEUHEHNM.

[{uuk: monydyeHue, ¢GU3HUECKHE W XUMUYECKHUE CBOMCTBA. AMdoTepHbIe
CBOMCTBA OKCHJIa U TUJIPOKCH]IA LINHKA, TUAPOKCOKOMILUIEKCHI IIUHKA. [[pumenenue
[IMHKA U €r0 COeINHEHU.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3Y4YEHHsS BEIIECTB M HX MNPEBPALLCHUMN:
u3ydyeHue oOpa3loB HEMETaJUIOB, TOpeHue cepbl, gocdopa, xeneza, MarHus B
KHUCIIOPOJIE, H3Yy4YEHUE KOJUIeKIMU «MeTalipl W CIUIaBbl», B3aUMOJCHCTBHUE
HIEJIOYHBIX M IIEJTIOYHO3EMENIbHBIX METAIIIOB C BOJOM (BO3MOKHO MCIOJIb30BaHHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA U JKelie3a C pacTBOpaMU KHUCIOT H
1IEJI0Y€EH, KAYECTBEHHBIE PEAKIIUM HA HEOPraHWUYECKUE aHUOHBI, KATUOH BOAOPO/Ia
M KaTUOHBl METAJUIOB, B3aUMOJECHCTBHE THAPOKCUAOB ATOMHHHUS WU ILIMHKA C
pacTBOpaMM KHCIJIOT M IIEJIOYEN, PEHIEHUE DKCIIEPUMEHTAIBHBIX 3a/1ad [0 TeMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (ochop U HUX COEAUHEHUS»,
«Mertaibl TIIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYII.

XuMHSA U KU3Hb.

Ponb xumMum B o6ecrieYeH yCTOMYMBOTO pa3BUTHS yesnoBeuecTBa. [lonsarue
O Hay4HbBIX MeETOAAaX IIO3HAHUSA M METOJMOJIOTMHM HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble mpuHIMIIBI OpraHru3aliy XMMUYECKOT0 MPOonu3BoACTBa. [IpomblieHHbIE
CIOCOOBI MOTYYEHUSI BAKHEHUIITNX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOIYYeHUs] METAUIOB U
CIUIaBOB. XUMHYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CpEIbl U €r0 IOCIEACTBHS.
Poinb xumuu B 06ecrieyeHIH SHEPreTHIeCKON Oe30MMacHOCTH.

Xumuss W 3I0pOBbe UelioBeka. JlekapcTBeHHble cpenctBa. [IpaBuma
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUHU B pa3BUTUN MEIULIHBI.



XUMHMsI TIAIU: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIe H00aBKU. Ponb xumun B
oOecrieyeHuH MUIIeBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0e30MacHOr0 MCHOJIb30BaHUs MpenaparoB OBITOBOW XWMHUHU B TOBCEAHEBHOM
JKA3HU.

XuMUsL B CTPOUTEIBCTBE: BAKHEHUIIINE CTPOUTENIbHBIE MaTepHasbl (LIEMEHT,
0eTOoH).

Xumusi B CENIbCKOM X03sicTBe. OpraHn4eckre 1 MUHEpaIbHbIE YI00pPEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualbl, KPacKU, CTEKJIO, KepaMHKa.
Marepuansl g 31€KTpOHUKU. HaHOTEXHOIOTUN.

PacuétHrble 3amaun.

Pacuétpl: Macchl BeniecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKI[MU BEILECTB,
Macchl (00BbEMa, KONMYECTBA BEIIECTBA) MPOJIYKTOB pPEaKUUU, €CIU OJHO U3
BEILIECTB HMMEET IpuUMecH, Macchl (00bEMA, KOIMYECTBAa BEIIECTBA) MNPOAYKTa
peaKIuy, €CIM OJHO M3 BEIIECTB JAaHO B BHJE pPacTBOpa C ONPEIEIEHHOU
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAaCCOBOW IO W MOJISIPHOU
KOHIICHTPAIlMM BEIIECTBA B PAcTBOPE, JOJM BBIXOJA MNPOAYKTAa PEAKIUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenmMeTHsIe CBS3H.

Peanuzammst MEXNpeAMETHBIX CBA3€H TpU  HU3YYEHUH OOImEeH W
HEOpPraHn4eckord xuMuu B 11 Kiacce OoCcylIecTBIIIETCS YEPE3 UCMOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUN, MPUHSITHIX B OTIACIBHBIX
IIPEAMETAX ECTECTBEHHO-HAYYHOIO I[TUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBINA (haKT, TUIIOTE3A,
Teopusi, 3aKOH, aHAJIW3, CUHTE3, Kiaccu(uKaius, MepuoIuyHOCTb, HAOIIO/IEHNE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEIb, MOJICIMPOBAHHUE.

@dusuka: Marepusi, MHUKPOMHUD, MaKpOMHp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUYECKUN YPOBEHb,
BEIIIECTBO, TeJI0, O0OBEM, arperaTHOe COCTOSHHUE BEIIECTBa, HJACAJIbHBIN Ta3,
(dbuznYecKre BETUYNHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buosnorus: kieTka, opraHusm, sKocuctema, ouocdepa, MeTaboIU3M, MAKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIAEBOAbI, HYKICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BELIECTB M MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIIaeMble, TOIUIURBO,
PECYPCHL.

TexHonorus: XuMuU4YecKass IPOMBIIUIEHHOCTb, METALUIYPIrUsl, CTPOUTEIbHBIC
MaTepualbl, CEIbCKOX035MCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIUIEHHOCTD,
dhapMmaiieBTHYECKAS MPOMBIIUIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX



npcmaparoB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBINIJIICHHOCT, HAHOTCXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBUM € CHCTEMHO-AEATEIBHOCTHBIM ITOAXOJOM B CTPYKTYype
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpeamMera «XUMHUS» HAa YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUsi BBIJIEICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OoOy4YarolmMUMHUCs POCCUMCKOM TpaKJaHCKOWM HWIEHTUYHOCTU, TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOMNPEAECICHNUIO; HATMYNE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TNpaBWJIAMHM W HOpPMaMHu TOBEACHUS; HalU4He
MPaBOCO3HAHUS, SKOJIOTHUECKON KYJIbTYPhl; CHIOCOOHOCTh CTABUTH IIEJIM U CTPOUTH
JKU3HCHHBIE TUJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOECHUSA IpeaMeTra «XHMUS»  OTPAXKAIOT
c(hOpMHPOBAHHOCTh OIbITA IO3HABATEIBHON M MPAKTHUYECKOW JEeATEIbHOCTH
oOyyJaromuxcs B MpoLecce peain3alii 00pa30BaTeIbHON IEATEIIbHOCTH.

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUA MpeaMeTa «XHMHUSD» OTPAXKAIOT
c(OpMHPOBAHHOCTh OIBITA TIO3HABATEIHLHONM M TMPAKTHUYECKOW JEeATEeITbHOCTH
oOydJaromuxcs B Mpoliecce peain3alud o0pa3oBaTeNbHOU NEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

OCO3HAHMS 00YYAIONTUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXKCHUS K 3aKOHY U IIPABOIIOPSJIKY;

MPEJCTABICHUSI O COLHMAIBHBIX HOPMax M TMPABUAJIAX MEKINYHOCTHBIX
OTHOIIEHUN B KOJJICKTUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JESATEIbHOCTH NIPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUEOHBIX M MO3HABATEIbHBIX 33714, BBHITOJIHEHHUH
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI JIPYTUX MPU aHAIU3E PA3TUYHBIX BUIOB YUYeOHON ACSATEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCITUTAHUS:

[IECHHOCTHOTO OTHOLICHWSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTE€UYECTBCHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W MPAKTHYECKOTO
IPUJIOKEHHUST XHWMHUHU, OCO3HAHHUS TOIO, 4YTO JAaHHbIE HAyKH €CTb pe3yJbTar
JUTUTEIBHBIX ~ HAONIOACHUN, KPOIMOTIUBBIX  JKCIEPUMEHTAIbHBIX  MOHUCKOB,
MMOCTOSAHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpPECA M II03HABATEIbHBIX MOTHBOB B IIOJYYEHHMH M MOCIEAYIOIIEM
aHanu3e WH(OpMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJEHUE WU IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEICTBHIA
MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUs IEHHOCTEH 370poBOro U 0Oe30MacHOro oOpa3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHHUSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOmtoieHus1 mpaBui 0e30MacHOro oOpalleHus C BellecTBaMu B OBITY,
ITOBCEHEBHOM KU3HU, B TPYIOBOU IEATEIBHOCTH;

MMOHMMAHUS LEHHOCTH TPaBWJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN M HENPUSITHS BPEIHBIX NMPUBBIYEK (YMOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B yueOHO-HCCIE0BATENbCKOM
JeATENbHOCTH, OOILIECTBEHHO IIOJE€3HOH, TBOPYECKOM W APYrMX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YacTHE B PEUICHUH NPAKTHUYECKUX 3ajad
COIMAIbHOM HAIPaBJICHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

MHTEpEca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPECCU PAa3IMYHOIO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUI M0 XUMUMU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAIbHOM TPAaeKTOPHUHU
oOpa3zoBanus, Oyaymiel mpodeccuu M peanu3alr COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
oTpeOHOCTEH 00I1IeCTBA;

6) 3K0JI0TrN4eCKOro BOCIIUTAHUSA:

HKOJIOTHYECKH LEJIECO00Pa3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILLIECTBOBAHHUSI )KU3HU Ha 3eMJIE;

MOHUMAHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEIbl;



OCO3HAHUSI HEOOXOJMMOCTH HWCIOJIb30BAHUSI JIOCTHKEHUM XUMHM IS
pELICHUS BOPOCOB PAlMOHAIIBHOTO IPUPOIOITIOIB30BAHUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIUX BpPEH  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHSI MPOTHO3UPOBATh HEOJIArONPUSTHBIE IKOJIOTUYECKUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX JEUCTBUNM U IPEAOTBPAILATh UX;

HaJIMYUS Pa3BUTOTO IKOJIOTMYECKOTIO MBILLICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEeSITEIIbHOCTH AKOJIOTUYECKOH HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COILMAJIbHOU
MPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HWJCOJIOTHH
xemohoouu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY VYPOBHIO DPa3BUTHUA
HAyKU U OOIIECTBEHHON NIPAKTUKH;

MOHUMAaHUsl CHeUUPUKA XUMHUM KaK HAyKH, OCO3HaHHMS €& pOoiau B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKPYKaloleM MHUPE KaK O €JUHCTBE MPUPOJbI U YEIIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEW U perieHur MpoOJeM COXpaHCHUS
IIPUPOJHOIO PABHOBECHS,

yOSKAEHHOCTH B  OCOOOM 3HAYMMOCTH XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOM HANpPaBICHHOCTA W BAXHOW pOJHA B
CO3JaHMM HOBOW 0a3bl MaTepuaIbHOM KyJIbTYphl, B PEUICHUU TI00aTBHBIX
npo0eM YCTOMYMBOIO PAa3BUTHSA YEJIOBEYECTBA — CHIPHEBOM, HSHEPreTUUYECKOH,
MUIIEBOM U IKOJIOTHYECKONU 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICUeHUH
YCJIOBUHM yCHENTHOTO TPYJla U AKOJOTHUUYECKH KOM(POPTHOU KU3HU KAXKIIOrO 4JeHa
00111eCTBa;

€CTECTBCHHO-HAyYHOM T'PAaMOTHOCTH: [OHUMAHHUS CYIIHOCTA METOJO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJTydyaeMble 3HAHUS ISl aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY>KAlOILEro Mupa u
MIPOUCXOMSAIINX B HEM U3MEHEHUM, YMEHUS JIeJaTh 000CHOBAaHHBIC 3aKJIIOUCHUS HA
OCHOBE HAayuyHbIX (DaKTOB W MMEIOUIUXCS JaHHBIX C 1EJIbI0 TOJyYEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelIeHHs MPOOJIeM B pealbHBIX KU3HEHHBIX CUTYAIUX;

MHTEpPECa K O3HAHUIO, UCCIIEI0BATEIBCKOM AEATENbHOCTH,

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW 1O XHMHUU B
COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3nudHbIX chepax npodeccruoHaIbHOMI
JIESITEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ysibTaThl OCBOECHUS MPOTPaMMbl 110 XUMHUHM HAa YPOBHE
cpeaHero o61ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMbIE  JJIS dbopmupoBaHus MHPOBO33PEHUS oOy4Jaronmxcs
MEKIUCIUIUIMHAPHBIE (MEXKIIpEAMETHbIE) OOIIEHAYUHbIE TOHSTHS, OTPaKarolle
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHenuuky MeTOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepuisi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpoliece, CUCTeMa, HayYHbIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccIe0BaHue, HAOIIOIEHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIpyTHe);

YHUBEpCAJIbHbIC yueOHbIE JIEUCTBUS (MO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBanue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YyYaronXCs;
CHOCOOHOCTB oOyuaromxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUSI U yHUBEpPCAJIbHbIC YUueOHBIC
JICUCTBHUS B MIO3HABATEIIBHON U COLUAIBHOM MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yabTaTbl OTPA)XKAKT OBJIAJCHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/IbHBIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA

1) 0a30Bble JJOrHYecKue JAeiCTBUS:

CaMOCTOATENTLHO  (OpMYyJNIHpPOBAaTH W aKTyaJIM3UpOBaTh  MpoOJIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisiTh LEJIH JESITEIbHOCTH, 3aJaBasi MNapaMeTpbl U KPUTEPUU UX
JIOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJI30BATh IMPH OCBOCHUM 3HAHWM MPUEMBI JOTHYECKOTO MBIIIJICHHUS:
BBIJICJIATh XapaKTEPHbIC NMPU3HAKU TMOHATHW W yCTAHABIWBATh WX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE TTOHATHS JIJIsI OOBSICHEHHUS OTACJIbHBIX (haKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEPUH IS KIACCU(DHUKAIMK BEIIECTB W
XUMUYECKHUX PEaKIN;

YCTAHABIMUBATh MPUYMHHO-CIEJACTBEHHBIC CBSI3M MEXKIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXJICHUS (MHAYKTUBHbBIC, JEAYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paccMaTpUBAEMbIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS UCTOJIb3YEMbIE B XUMUU CHMBOJIUYECKHUE
(3HAaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUIM
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYEcCKas (QopMmyja, ypaBHEHHE XHUMHYECCKON



peakuuu — MpH pPELIeHUH Y4eOHBIX IMO3HABATENbHBIX U MPaKTUYECKUX 3ajad,
IIPUMEHATh Ha3BAHHBIE MOJEJIBHBIE MPEACTABICHUS I BBIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJIEN0BATEIbCKHUE AeiCTBUS:

BJAJETh OCHOBAMH METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMUMHYECKHUX
peaKIuu;

(bopMyIMpOBATH LIENU U 33/1a4U UCCIIEI0BAHUS, UCIIOIb30BATh TOCTaBICHHbBIE
U CaMOCTOSITEIbHO C(OPMYJIHMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI U1 (DOPMUPOBAHMS THIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJE€Th HAaBBbIKAMU CAMOCTOSITEIBHOTO IJITAHUPOBAHUS M IPOBEACHHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHUs HAOMIOAATh 3a XOJI0OM
npolecca, CaMOCTOSITENbHO MPOTHO3UPOBATH €ro pe3yjbTaT, (HOpMyIHpOBaTh
00001IeHNSI U BBIBOIBI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

NpUOOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATEIbCKOW U MPOEKTHOU
JeSTeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a]ad, NPUMEHEHHMIO pPAa3JIMYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX UHPopManuu (HAy4dHO-
HOMYJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEp)KaHUsA, CIpaBOYHBIE MoOcoOus,
pecypcbl MHTepHeTa), aHanu3upoBaTh MHGOPMAIUIO Pa3IMYHBIX BUJIOB U (hopm
IpE/ICTaBIICHNUA, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTb;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATH PA3IUYHbIE METOJbI NPU MOUCKE U
orOope wuHpOpMaLMK, HEOOXOAUMOW [IJIi BBINOJHEHHS y4eOHBIX 3ajad
ONPEEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BAaHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3IN4HbIX [IOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTUMANbHYIO  (GOpMY  MpPEACTABICHUS
uH(popmanuu (cxeMsbl, rpaduKy, T1arpaMmbl, TaOJINLbI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAy4yHBIA $3bIK B KauyecTBE CpEACTBa IMpH pabore ¢
XMMHYECKON MH(OpMalMel: MNPUMEHSITb MEXIpeIMeTHble ((pu3ndyeckue Hu
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1CHCTBHSA:



3aJ1aBaTh BOIMPOCHI MO CYILIECTBY 00CYK/1aeMOi TEMbI B XOJ€ 1Uajora u/uiu
JMCKYCCHUH, BBICKA3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IO3HABATEILHOU IEATEIIBHOCTH,
IIOJIy4YEHHBIX CAMOCTOSITEIILHO WJIK COBMECTHO CO CBEPCTHUKAMMU IIPU BBIINIOJHEHUN
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKON paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BELIECTB, pealn3alny y4eOHOro MpoeKTa, U (hOpMyJIupOBaTh BHIBOJIBI
II0 pe3yJIbTaTaM IPOBEIEHHBIX MCCIIENOBAHUN IYTEM COIVIACOBAHUS IO3WULIMMU B
X0/1e 00CyKIeHHSI 1 0OMEHA MHEHUSIMHU.

PeI‘y.]ISITI/IBHl)Ie YHUBEpPCAJIbHBLIC y‘leﬁﬂble IleﬁCTBHH:

CaMOCTOATENILHO IUIAHUPOBATh M OCYILIECTBISATH CBOIO I103HABATENIbHYIO
JeATENbHOCTh, ONpenensis €€ Uelnu M 3aJaud, KOHTPOJUPOBAaTh M IO MEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpeJjlaraeéMplii  aJrOPUTM JICUCTBUHM TPHU
BBIMIOJIHEHUN Y4YE€OHBIX M MCCIEA0BaTENbCKUX 3a/Jay, BbIOMpaTh Haumbosee
3G (deKTUBHBIN Ccrnoco0 HMX peHieHus ¢ y4ETOM MOJYyYEHHUsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIHSX;

OCYILECTBJISITh CAaMOKOHTPOJIb JICATENBHOCTH HAa OCHOBE CAMOAHAIW3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEe pe3yabTaThl OCBOCHHS MIPOrpaMMbl M0 XMMUU HA YIi1yOiaEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOHIero oO0pa3oBaHUs BKIIIOYAIOT ClEHUPUUECKUE
JUIs yaeOHOTo npeaMeTa « XMMHUsD» Hay4dHble 3HaHUS, YMEHUS U CIOCOObI IeHCTBUI
[0 OCBOEHUIO, MHTEPHPETAU U NMpeoOpa3oBaHUIO 3HAHUM, BUABI JIE€ATEIbHOCTH
M0 TOJYYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUU B Pa3IMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C XUMHEN. B
IIporpaMMe II0 XUMHH TPEAMETHBIE pPE3yJibTaTbl IPEACTABICHBI II0 TOJaM
U3Y4YECHUS.

10 KUIACC

[IpeameTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckass XUMUS
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAUYCHUH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pPOJId B OOCCIEUYCHHH YCTONYHMBOTO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM IKOJIOTHUYECKOU, YHEPreTUYECKON U



NUIIEeBOM 0€30MacHOCTH, B PAa3BUTUU MEAMILIMHBI, CO3JAHUM HOBBIX MaTEpHalioB,
HOBBIX HMCTOYHUKOB SHEPIUH, B oOecrieyeHun pPalOHAIILHOTO
MPUPOAOIIONL30BaHUsA, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOLIEH KyJIbTYpPHI
YeJIoBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CPEAE;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAaHMI, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME TMOHATHUS — XUMHUYECKHUI AJIIEMEHT, aTOM, SIAPO U 3JEKTPOHHAS
o0ojouka aroma, S-, p-, d-aToMHBIE OpOMTaIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTanel, HWOH, MOJeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIEHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBINA CKENeT, PYHKIIMOHAIbHAS
rpynna, pajgukai, CTPyKTypHble (opmyibl (pa3BEpHYThIE, COKpallEHHBIE,
CKEJIETHBIE), HM30MEpPUs CTPYKTypHass M NPOCTPAHCTBEHHas (FeoMeTpHhyecKas,
ONTUYECKAs), HM30MEPbI, TOMOJOTHYECKUUA psZl, TOMOJOTH, YTIEBOAOPOJIBI,
KHCJIOPOJI- U a30TCOJAEPIKAIINE OPraHUYECKHE COEAUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHSI OPTraHUYECKUX
BemiectB A. M. byTnepoBa, 3aK0OH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpeBpalleHUs SHEPrMM NpPU XUMUYECKUX pPEaKlUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUS TPUYUHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBJICHUI; MIPEICTABICHHUS
O MEXaHM3MaxX XHMHUYECKHX pPEaKlHil, TEPMOAUHAMHYECKUX M KUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbIN 3pdexTor, opueHTanTsl I u Il pona);
(dakTosoruyecKkue CBEACHHsSI O CBOICTBaX, COCTaBe, MOJYyUYEHUU U Oe30MacHOM
WCIOJIb30BAaHUU BAKHEUIIIUX OPraHUYECKUX BEHIECTB B OBITY M MPAKTHUYECKOM
NEeATENbHOCTH  YeJlOBEeKa, OOUIMX  Hay4YHbIX MPHUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA (HA IPUMEPE MPOU3BOCTBA METAHOIIA, TEPEPAOOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHble MPU3HAKU MOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA IMPHU
OIIMCAaHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHU;

c(OpMHPOBAHHOCTh YMEHHIA:

UCII0JI30BaTh XMMUYECKYI0 CUMBOJIMKY JUISl COCTaBJIEHUS MOJIEKYJIAPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUS XUMHUYECKUX PEAKUMU U PACKpPbIBATh UX CYIIHOCTH:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMil  MOCPEACTBOM  COCTaBIICHHUS
ANIEKTPOHHOTO OallaHca JTUX peaklMi, peakluuii HOHHOro oOMeHa NyTEM
COCTAaBJICHUSI UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHU;



M3TrOTaBIIMBaTh MOJEIN MOJIEKYJI OPraHUYECKHX BEMIECTB ISl WILTFOCTpAlUU
UX XUMUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHU: YCTaHABJIMBATh MPUHAICKHOCTh M3yYEHHBIX
OpraHWYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUS MO CHCTEMAaTHYECKOM
Homenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIC HA3BaHHS ISl OTAEIBHBIX
MPEJCTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOIYOJ, TIIUIEPHH,
ATUJICHTIIMKONb, (EHOJ, (QopMalbIeTu/l, aleTalbJACTUull, aleTOH, MypaBbUHAsS
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAsI, OJICMHOBAs, MaJbMUTHHOBAsI KUCJIOTHI,
TJIMIWH, alaHuH, MalbTo3a, (PYyKTO3a, aHWJIUH, JUBUHWJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTb YMEHUS OMNPEIETSATh BHUJ XUMHUYECKOW CBSI3U B
OpraHUYECKUX COEAUMHEHUSX (KOBaJEHTHAasT W HMOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHSATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa st 00bsICHEHHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepU30BaTh  COCTaB, CTPOCHHE,
dbu3uYecKre M XUMHUYECKUE CBOMCTBA TUIMYHBIX MPEACTaBUTENEH pa3IUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJTKAHOB, IUKJIOAIKAHOB, aJTKEHOB, aJKaJIHECHOB,
aJIKWHOB, AapPOMAaTHYECKUX YTJEBOJOPOJIOB, CIUPTOB, AQJbJAETUJIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTHIX U CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, aMHHOKHCIIOT, O€JIKOB, YIJIEBOJAOB (MOHO-, AW- M TMOJUCAXapHUOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIHD  CBSI3b  MEXAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUHUA C HCMHOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTb YMEHHUSI TMOJTBEPXKIAaTh Ha KOHKPETHBIX MpUMEpPax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTU OPTaHUYECKUX COCAMHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOU CBSI3U (G- U TM-CBSI3U), B3AUMHOTO BJIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOOPOHOIO
Chipbsi (He(Th, TNPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro mnepepadboTKHu U
MPAKTUIECKOE IPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAYUYHBIX
MeTOJaxX IMO3HaHUs — HaOIIOJACHUHU, U3MEPEHUH, MOJICIUPOBAHUHU, IKCIIEPUMEHTE
(peaJibHOM M MBICIICHHOM) U YMEHHUS IPUMEHSATh 3TH 3HAHUS;

chOpMHPOBAHHOCTH YMEHHUS NPUMEHSITh OCHOBHBIE omnepanuu
MBICIIUTETILHON JESITENIbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3alINIO, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl U3YUYEHUS
CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MaTEepPUATbHOTO €IMHCTBA MUPA,
HCIIOJIb30BaTh CHUCTEMHBIE 3HAHHS IO OPraHUYECKON XUMHUH ISl OOBSCHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTb YMEHMM: MPOBOJUTH PACUYETHl MO XUMHUYECKUM
dbopMmynamM U ypaBHEHHSIM XUMHYECKUX PEAKINI C MCIOJIb30BaHUEM (DHU3UYECKUX
BeNMYMH (Macca, OObEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOKICHUIO XUMHUUYECKON
dbopmyJibl BEHIECTBA MO WM3BECTHBIM MACCOBBIM JOJISIM XHMHUYECKUX SJIEMEHTOB,
MPOYKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAIM3UPOBATh U OIIEHUBATH
C MOO3UIMH  DKOJOTMYECKOM  0€30IacHOCTH  MOCJIEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON JESATEILHOCTH 4YEJIOBEKa, CBS3aHHOM C TmepepaboTKoi
BEILIECTB, UCIOIb30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHATHUS TPAMOTHBIX PEIICHUIN
npo0sieM B CUTYalUsIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIPHO TUIAHUPOBATh W TMPOBOJIUTH
XUMUYECKUN SKCIEPUMEHT (MOJyYEeHHE U H3YYEHUE CBONCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKIUU YTJIEBOJIOPOJIOB pPA3JIUYHBIX KJIacCoOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad 10 PACIO3HABAHUIO OPraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IPaBUII
Oe3omacHoro oOpalleHus ¢ BElIeCTBaMU U JIA0OPAaTOPHBIM 00OpPYAOBAHHEM,
bopMyIMpOBaTh IIEIb HWCCJEAOBAHMS, WPEACTABIATh B pa3nIuyHON (dopme
pE3yAbTaThl SKCIEPUMEHTA, AHATTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

coOJII01aTh MpaBHJIa 3KOJIOIMYECKH LIEIEeCO00pPa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B IEJSIX COXPAHEHUS CBOETO 3[0POBbS, OKPYKAOLIEH
MIPUPOIHON CPEIbI U TOCTUKEHHS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JEUCTBUS Ha JKHUBBIE OPraHU3MBbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHAIM3UPOBATH 11€JIeCO00PA3HOCTh MPUMEHEHHUS OPTaHMYECKUX BEIIECTB B
MIPOMBIIIVIEHHOCTH U B OBITY C TOUYKHM 3PEHHUSI COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IICJICHANIPaBICHHBIA TMOUCK
XUMUYECKOW MH(OpMaLUK B Pa3IMYHbIX UCTOYHUKAX (Hay4yHasi U yueOHO-HAy4HAs
JUTEpaTypa, CpencTBa MaccoBoil nHopmarmu, HTEpHET U ApyTHe), KPUTHIECCKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(MOpMAIIIO, repepadaThiBaTh €€ U MCIOJIb30BATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas W HeopraHuyeckas
XUMUSD OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIbHOM €JIUHCTBE MHPA,
3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBJICHHM IPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECIEUYEHHH YCTONYHMBOTO
Pa3BUTHSA, B PEIICHUU NPOOJEM IKOJIOTUUECKOM, SHEPreTUYECKOW W MHUIIEBON
0€30MacHOCTU, B PA3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MATEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTUM, B OOCCIEUYCHUH PAIMOHAILHOTO MPUPOIOIOIH30BAHUS, B
GbopMHpPOBAaHMK MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YEJIOBEKa, a TakKke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBbIO M IPUPOIHOMN

cpene;
BJIaJICHUE CUCTEMOM  XMMHWYECKHX  3HAHMHH, KOTOpast BKJIIOYAET;
OCHOBOIIOJIAraloIue TMOHATUS — XWUMHUYECKHUW DSJIEMEHT, aToM, SApO aToma,

M30TOIIbI, AIEKTPOHHAs 000JI0UKa aToma, S-, p-, d-aTOMHbBIE OpOUTAIM, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUSI aToOMa, THOpHUAM3alUsl aTOMHBIX OpOuTaned, HOH,
MOJICKyJIa, BaJICHTHOCTh, DJICKTPOOTPHUIIATEIIBHOCTh, CTEICHb OKHCIICHHMS,
XUMUYecKasi CBsA3b (KOBaJIGHTHAs, WOHHAs, MeETaJUIMuecKas, BOJOpOIHAas),
KpUCTAJUTMUECKasl pPEmI€TKa, XUMHUYECKas pEeaKIus, pacTBOpP, JJICKTPOJIHTEHI,
HEAJICKTPOJUTHI, AJIEKTPOIUTHYECKAsS JIUCCOIMAINNS, CTEIEeHb IHUCCOIHAINH,
BOJIOPOJHBIN TIOKa3aTedb, OKHCIWTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUUECKON peaKIiy, XMMHUIECKOE PAaBHOBECHE;
TEOPUH W 3aKOHBI (TEOPHS JJICKTPOIMTHYCCKOW JHUCCOITMAIIUH, TIEPHOIUICCKUN
3akoH J[.11. MeHneneeBa, 3aKOH COXpaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHEHHUS U
MIpEBpalIeHNs] SHEPTUU MPH XUMHUUYECKUX PEaKIUAX, 3aKOH ITOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJUYECKHMN S3BIK
XUMHUH, MHPOBO33PEHUYCCKHUE 3HAHWA, JIeXkKallWe B OCHOBE ITOHUMAaHHS
NPUYUHHOCTA M CHCTEMHOCTH  XHMHYECKUX  SBJIICHHHA,  COBPEMEHHBIC
MPEACTaBICHUS] O CTPOSHHWM BEIIECTBA HA aTOMHOM, HOHHO-MOJEKYJISPHOM U
HAJIMOJICKYJISIPHOM  YPOBHSIX; TPEJCTABICHHS O MeXaHHW3Max XHUMHYECKUX
peaknuii, TEPMOJAMHAMHUYECKUX W KHHETHYECKHMX 3aKOHOMEPHOCTSX  HX
MPOTEKaHUs, 0 XUMHUYECKOM PAaBHOBECHH, PACTBOpPAX W JHUCIIEPCHBIX CHUCTEMaX;
(haKTOJIOTUYECKHE CBEJICHHS O CBOMCTBaX, COCTABE, ITOJYUYSHHH M OE30I1aCHOM
WCIIOJIb30BaHUN BKHEUIIMX HEOPTaHWMYECKUX BEIIECTB B OBITY W IPaKTHUYECKOMN
NEATETPHOCTH  YEJIOBEKa, OONIMX  HAay4YHBIX  NPHHIMIAX  XUMHYECKOTO
MIPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUI: BBISIBJIATH XapaKTePHBIC NMPU3HAKH IOHSATHH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HMCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHS TMPHU
ONMCAHWK HEOPTAHWMYECKHUX BEIIECTB U UX MPEBPAICHU;



c(OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY JIS
cocTaBieHMs (QOpMyJl BEUIECTB M  YpPaBHEHHMM XUMHUYECKHMX peaklui,
cuctematuieckyto HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OINPENEIATh BaJICHTHOCTh U CTENIEHb OKHUCIICHHUS
XMUMHYECKUX JJIEMEHTOB B COCJUHEHMSIX, BHJ XUMHUECKON CBs3U (KOBaJIEHTHas,
WOHHAs, MeTaJIMYecKas, BOAOPOJHAsA), THUN KPUCTAUIMYECKONM PEIIETKH
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJAa XUMHYECKOW CBSI3M M THUIA KPHUCTAUIMYECKOM pEIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

cOPMHPOBAHHOCTh  yYMEHWI:  KJIAacCU(UIMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIIMH 10 PA3IUYHBIM IIPU3HAKAM (YHCITY
U COCTaBY pearupyrollux BELIECTB, TEIIOBOMY 3((eKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaiu3aTopa M
JIPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUH I KilacCU(pUKaIun
M3Y4aeMbIX BEIIECTB U XMMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPUOANUECKOro 3akoHa /I.
N. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYI0, OObSICHUTENbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OpMUPOBAHHOCTh YMEHHUI: XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO INEPUOOB
ITepunognueckon CHUCTEMBI J.1. Menpeneena, HCTIONB3YS MMOHSITUA
«3HEPreTHYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHM», «S-, P-, d-aTOMHBbIE
opOUTaIN», «OCHOBHOE MU BO30YXKIAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUYECKUX DJIEMEHTOB M HUX
coeqMHEeHUNM Mno mnepuojmaM U rpynnaMm llepuommueckon cucremsr [l .
MeHneneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMS
HX JICKTPOHHBIX 000JIOYECK;

c()OPMUPOBAHHOCTh ~YMEHUH: XapakTepu3oBaTh (OMUCHIBATH)  0OLIME
XUMUAYECKUE  CBOWMCTBA  BEHIECTB  PAa3IMYHBIX  KJIACCOB,  IOATBEPKIAThH
CYLIECTBOBAHHE T€HETUYECKOM CBSI3M MEXAY HEOPraHWYECKUMHU BEIIECTBAMH C
IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINM;

C()OPMUPOBAHHOCTh YMEHHUS PACKpbIBaThb CYILIHOCTb: OKHCIIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKUUN MOCPEACTBOM COCTABJICHMS AJIIEKTPOHHOIO OanaHca
TUX pPEAKUUH; peaKkUil MOHHOro OOMEHa MyTEM COCTABJIEHUS HMX MOJHBIX H
COKpALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMM  THUAPOJU3A;  pEeaKkuu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHHUS);



C(OPMUPOBAHHOCTb YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIMi ¢ YU4ETOM HX DHEPreTHUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHHUS] CKOPOCTH XHWMHMYECKOW peakIMH B 3aBUCUMOCTH OT PAa3IHYHBIX
(akTOpoB, a TAaK)KE XapakTep CMELIEHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHEIIHUX Bo3aercTBuil (mpuniun Jle [larense);

chOpPMHUPOBAHHOCTh yYMEHHUS XapaKTEepU30BaTh XUMUYECKHE PpEaKIuH,
JeXallie B OCHOBE MPOMBIIUIEHHOTO MOJYY€HUs CEpPHOM KHUCIOTHI, aMMMAKa,
oOlMe HayyHble MNPUHLHUIBI XHUMHYECKUX IPOU3BOJCTB; LEIECOO0PA3HOCTD
MPUMEHEHUS HEOPTAaHWYECKUX BEIIECTB B MPOMBINUICHHOCTH U B OBITY C TOYKH
3peHUs COOTHOIIEHUS] PUCK-TIOJB3a;

c(OpPMHUPOBAHHOCTh BIIAJIEHUSI CHCTEMOW 3HAHUW O METOJaX Hay4HOIo
MO3HAHUA SIBJICHHM NOpUpoAbl — HAOIIOJEHUE, HW3MEpPEHHE, MOJAEIINPOBAHUE,
AKCHEPUMEHT (PEabHbIN U MBICICHHBIN), UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
yYMEHUS PUMEHSTh 3TH 3HAHUS TIPU IKCIIEPUMEHTATILHOM UCCIIEI0BAHUN BEIIECTB
U 108 OOBSCHEHUS XHMMHUYECKUX SIBJIICHHUW, HMMEIOUMX MECTO B MPHUPOJE,
MPAKTUYECKOM JESITEIIbHOCTH YeJIOBEKA U B IOBCEIHEBHOW KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJCTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIS
00J1e€ 0OCO3HAHHOTO MIOHUMAHHUS MAaTePUATBHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
MOHSATUM «MAacCOBasi JIOJISI BEIIECTBA B PACTBOPE» M «MOJISIPHAsT KOHLEHTPALIUS;
Macchl BElIeCTBa WK 00bEMA Tra3a M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OAHOTO U3 YYACTBYIOLIMX B PEaKIMHU BEILIECTB; TEIUIOBOro 3ddekra
peakluy; 3HAYEHUsS BOAOPOJHOIO IOKa3aTesh pacTBOPOB KHUCIOT M IIEJIOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEILECTBA)
MPOJYKTa PEAKIMHU, €CId OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJIE PAcTBOpa C
onpeIeIEHHON MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WM JAHO B M30OBITKE
(MMeeT MpUMECH); JOJM BbIXOJIa MPOJAYKTA PEAKUUH; OOBEMHBIX OTHOILICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBATh U TMPOBOJIMTH
XUMUYECKUM  3KCHEpUMEHT  (IpOBEIEHHWE  peakuid  HMOHHOTO  OOMeHa,
MOATBEPKICHUE KAUECTBEHHOI0 COCTaBa HEOPraHMYECKUX BEILECTB, ONPEECICHHE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO HHJIWKATOPOB, H3YyYECHHUE BIIUSHHUS
pa3nu4HbBIX  (AKTOPOB HA  CKOPOCTh XHMMHUYECKOW pEaKIUH, peIIeHue
HKCIIEPUMEHTAJIBHBIX 3a7ady 1o TemaMm «Mertamisl» U «Hemeramib») c
coOII0IeHnEM TpaBuil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a0OpaTOpHBIM
o0opynoBaHueM, (HOpMyIUpOBaTh I€db HUCCICNOBAaHUS, TMPEJCTABIATH B
paznu4HON (QopMe pe3ybTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOIOATh MPaBHIIA TOJb30BAHUS XUMHUICCKOU
mocyjod ® JabopaTopHbIM 00OpyJOBaHUEM, OOpalleHuss ¢ BeleCTBaMU B
COOTBETCTBUM C HHCTPYKIUSIMU I10 BBHITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OMBITOB, 3KOJIOTUYECKH II€JIECOO00pPa3HOr0 IMOBEIECHUSI B OBITY W TPYAOBOM
JEATENBHOCTH B LIENSAX COXPAHEHUSI CBOErO 340POBbs, OKPYKAIOLIEH MPUPOIHOU
Cpeabl W JOCTWKEHUA €€ YCTOWYMBOTO Ppa3BUTHSA, OCO3HABaTh OIMACHOCTH
TOKCHUYECKOTO JICMCTBUSI HA KUBBIE OPTaHU3MBI OMPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHUMas cMbIch mokaszarens [1J1K;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IICIICHAIIPABICHHBIA TIOMCK
XUMHUYECKOW MH(OPMAILIUK B Pa3IMYHBIX UCTOYHHMKAX (HAy4YHas U y4eOHO-HAy4YHasI
JUTEpaTypa, CpeicTBa MaccoBoil nHpopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHAJTM3UPOBATH XUMUUYECKYI0 HUH(pOpMaIUIo, nepepadaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUH C ITOCTABJICHHON yUeOHOM 3amaucii.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
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HaumeHoBaHHe Kosmn4yecTBo 4acos 00opynoBaHus
Ne (uudpossbie)
Pa31eJioB H TEM HEeHTpa «Touka
n/n o0pa3oBaTe/bHbIC
NPOrpamMMmslI pocTay
pecypcsl
Beero Kounrpoisbnsie | IIpakTHyecku
padoThI e padoThI
Pasnea 1. Teopernyeckune 0CHOBBI OPraHN4YecKOi XUMHUH
[Ipenmer
OPraHU4YeCKON XUMHH.
11 Teopust crpoenus g 1 bubnuorexa [IOK
' OpraHUYeCKUX https://m.edsoo0.ru/d69df650
coennHeHnit A. M.
byrneposa
Hroro no pazneny 8
Pa3zgea 2. YrieBoaopoabl
[Ipenenbuble aT4YMK
2.1 I"IJ)'IGBO OpOJbl — 5 1 TIIGMHC aTypsl bubmmorexa [JOK
) Y AOPOA patyp https://m.eds00.ru/d69df650
AJIKaHbI, IMKJIOAJIKAHBI
Henpenenbubie
27 YTJIEBOJOPOIBI: 14 1 bubmuotexa [JOK
) AJIKCHBI, aJIKaJINCHBI, https://m.eds00.ru/d69df650
AJIKUHBI
2.3 ApomMaTruecKue 8 Bbubauroreka IIOK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

YTJIEBOJIOPOIBI

https://m.eds00.ru/d69df650

(apeHsr)
[IpupoaHsie
24 HCTOYHUKU 4 bu6mmorexa [JOK
' YTIIEBOAOPOJIOB U UX https://m.edso00.ru/d69df650
nepepadboTka
)5 I"anorennpounsBoHbIE 4 1 bubnuorexa LIOK
' YIIIEBOIOPOIOB https://m.edso0.ru/d69df650
Hroro no pazneny 35

Pa3nen 3. Kuciiopoacoaep:kaniue oprannyeckue coeuHeHust
JlaTumk
i bu6mmoreka [IOK
3.1 LD 11 1 1 BRICOKOM
Crmpret. derion TEMIIEpaTypbl https://m.edsoo.ru/d69df650
Jatuuk pH
KapOonunbHbie
COC/IMHECHMUS:
39 aJIbJCTUIbI U KETOHBI. )1 1 ) bubmuoreka [{OK
' KapOoHoBBI€ KUCTOTHI. https://m.edsoo.1ru/d69df650
CrnoxHble 3QupHI.
Kupsr
bu6mmoreka [JOK
. 1
33 YTIeBOME ? https://m.edsoo.ru/d69df650
Hroro no pasgeny 41

Pa3pnen 4.

A30Tc0nepmamne OPraHnveCKue COCANHCHHUSA

4.1

AMUHEL
AMHUHOKHUCIIOTEL.
benxn

12 1 2

bu6mmoreka [IOK
https://m.eds00.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Hroro no pazgeny 12
Paspnen S. BoicokoMoJIeKy I pHbIe COeIHHEHUS
51 BricokoMoOneKysipHbIE 6 1 bubnuoreka [IOK
' COEIMHEHUS https://m.edsoo.ru/d69df650
Hroro no paszneny 6
OBIIEE KOJIMYECTBO 102 g
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/d69df650

11 KIIACC

HaumenoBanue | KosiuuectBo yacos Hcnoan3oBanue JIeKTPOHHbIE
a3/1eJ10B " undpoBoro undposbie
Ne i/m P KoHTpobHBI IIpakTHyeckue op (1uubp )
TeM Bcero o0opynoBaHusi o0pa3oBaTe/ibHbIE
e padoThI padoThI
NMPOrpamMMbl nenTpa «Touka pecypchl
pocTta»
Pa3znen 1. Teopernueckue 0CHOBbI XUMUH
Crpoenue
aToma.
Ilepuoanueckui
3aKOH U BuG 1OK
noIMoTeKA
1.1 [Tepunoguueckas 9 1
pHOA https://m.edsoo.ru/2dd5724
cucreMa
XUMUYECKUX
aneMeHTOoB /I.
N. Menneneena
Crpoenue
12 BEIIIECTBA. 1 ) bubmuorexa [JOK
' MsorooGpasue https://m.edsoo.ru/2dd57{24
BEILIECTB
JlaTauk BBICOKOM
13 XumMuyeckue 19 1 3 TeMIIEDATYDLL bubmuorexa [JOK
' peakuuu patyp https://m.edsoo.ru/2dd5724
Hatuuk pH
Hroro no pazgeny 39
Pa3nea 2. Heopranmyeckasi XuMust
H b K
2.1 Hewmeranst 31 1 3 Hatik p nomorexa O

https://m.edsoo.ru/2dd5724



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

bu6mmoreka [IOK

2.2 Meranet 23 2 2 https://m.edsoo.ru/2dd5724

Hroro no pazgeny 54

Pa3gen 3. XuMus 1 :KU3HL

MeTtonanl
31 IMO3HAHHUSA B 9 1 bu6mmnorexa [JOK
' XUMHHA. XUMUS https://m.edsoo.ru/2dd57124
U KU3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO 102 9 g
YACOB 110 ITPOI'PAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB Hara
Ne JieKTpoHHBbIE HU(POBHIE
Tema ypoka Konrpoabnbie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI s
[Ipenmer u 3HaueHue
| OpraHNYeCKOM XUMUH, | bubmnoreka LIOK
MpeACTaBICHUE O MHOTO00Opa3uu https://m.edsoo.ru/3686e6f5
OpPraHMYECKUX COCAMHEHUN
DNEeKTPOHHOE CTPOCHUE aToMa
Tyiepoaa (OCHOBHOE U
2 }B]036p)KI[éI(-IH06 COCTOSTHHSI) 1 bubnrorexa [IOK
Y ) https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOKHOCTH aTOMa
yriepoja
Xumuyeckas CBs3b B
OpPraHUYECKUX COCTUHEHUSIX.
3 Mexanu3mbl 00pa3oBaHUs 1 bubmmorera [JOK
| O0P htps://m.edsoo.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBsI3ei
4 Teopus cTpoeHHs OpraHNYECKUX 1 bubnuorexa LIOK
coenuHeHunit A. M. bBytneposa https://m.edsoo.ru/9e595¢cb8
5 Bxoanas auarnoctuyeckas 1 1
pabora
IIpencraBnenue o
6 peat 1 bu6mmoreka [IOK
KaccurKaun 1 https://m.edsoo.ru/c212dd21
CHUCTEMAaTHYeCKasi HOMEHKJIaTypa



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/3686e6f5

(IUPAC) oprannueckux BEIIeCTB

7 Knaccudukanus peakuuii B bub6nuoreka LIOK
OpraHU4YeCKON XUMHH https://m.edsoo.ru/ba5706aa
2 Cucremaru3anys u 0000IICHIE bubmuorexa [JOK
3HAHUHU 110 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUN PSLI,
ob1asg ¢popMyiia, HOMEHKIATYPa
9 " I/I30Mc(3b Ifﬂ zne;q OHHOE U o bubmiorexa HOK
pHA, p https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI
10 DOU3NUEeCKUE U XUMUUIECKHUE bu6mmoreka [IOK
CBOICTBA aJIKaHOB https://m.edsoo.ru/3137711¢
HaxoxxneHnue aikaHoB B
11 mpupoae. Crioco0b! HOIyUYeHU U bubmorexa LOK
PHpOZE. Y https://m.edso0.ru/259b0asb
MIPUMEHEHUE aJIKAaHOB
Huxnoankansl: obmas Gopmyia,
HOMEHKJIaTypa U U30MEpH,
12 0COOEHHOCTH CTPOEHUS U bubmmorexa TIOK
p\, https://m.edsoo.ru/156730d2
XAMUYECKHX CBOMCTB, CIIOCOOBI
MOJy4YEeHUS U IPUMEHEHNE
Pemenne pac4y€THbIX 33124 HA
ONPEJIETICHUE MOJIEKYJIIPHOU
(hopMyJTbI OPraHNYEeCcKOTO
13 BEIIECTBA IO MAaCCOBBIM JOJISIM bubmorexa LHOK
https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOIAIINX B
ero coctaB. CucremMaTrusamnus u
000011IeHNE 3HAHUN 10 TEME
14 AJIKEHbBI: TOMOJIOTUYECKUM PSiI, bu6mmorexa [JOK



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/ba5706aa

obmas popmyiia, HOMEHKIIATYypa,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoJieKys1. CTpyKTypHasl U IHC-
TPaHC-H30MEPHs ATKEHOB

https://m.edsoo.ru/273b0ale

du3nyeckre 1 XUMHUYIECKHE

15 CBOMCTBA ankeHoB. [IpaBuio bubnworexa [IOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBA

16 CriocoObl TosTy4eHust U bubnmoreka [IOK
IIPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuyeckas padora Ne 1 o

17 teMe "[lonydenue sTuneHa u Bubmmorexa [JOK

Y . https://m.edsoo.ru/0941eed8
M3Yy4YEHHUE €ro CBOMCTB
Peuienue pacu€THbIX 33724 HA

13 ONPEACIICHUE MOJIEKYJIISIPHON bu6nuoreka [IOK
(hopMyIIBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BellleCTBa
AJKaJIUeHbI: CONPSKEHHBIE,

19 W30JMPOBAHHBIE, bu6mumorexa [IOK
KyMyJHupoBaHHbIe. OcOOEHHOCTH https://m.edso0.ru/04298c0a
3JEKTPOHHOI'O CTPOEHUS

20 XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
CONPSIKEHHBIX TMEHOB https://m.edsoo.ru/e561253d
KonTponbnas padorta Nel mo

21 TeMe «YTJEBOJIOPO/IbI: alIKaHbl U
AJIKEHBI»

oy AJKWHBL: TOMOJIOTUYECKHUM PSI, bubmnoreka LIOK

obmas popmya, HOMEHKIATYypa,

https://m.edsoo.ru/68b6ccdc



https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/273b0a1e

AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, pU3HUECKUE CBOICTBA

23 XHWMHYECKUE CBOMCTBA AJTIKNHOB bubnworexa [IOK
https://m.eds00.1ru/23493a93

24 KauecTtBeHHbIE peakuny Ha bubnuorexa [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

75 Crioco0bl ToJTy4eHus U bubnmoreka [JOK
NPUMEHEHNE ATKMHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amad: pacuérsl 1o

26 ABHEHUIO XMMUYECKOU bubmmorexa [JOK
P https://m.edsoo.ru/5db8e526
peakiumn

7 CucremaTu3aius 1 00001IeHNe
3HAHUM MO TEME
ApEHBI: TOMOJIOTUYECKUN PA/I,
oOuras popmyiia, HOMEHKIIATypa.

73 DIEKTPOHHOE U bu6nuoreka [IOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIeKYJ O€H30J1a U TOTyoJIa, uX
(u3nueckue cBoiicTBa

29 XHWMHUYECKUE CBOICTBA apEHOB: bubnuorexa [JOK
peaKku 3aMeELCHUs https://m.edsoo.ru/a44alac4
XUMHUYECKUE CBOMCTBA apPEHOB:

30 €aKLMH PUCOEANHEHUS bubnmorexa [IOK
p p g ’ https://m.edsoo.ru/a44alaed
OKHCJIEHHE TOMOJIOTOB O€H301a

31 Oco0eHHOCTH XUMHUYECKHUX bubmuoreka [JOK
CBOICTB CTHpOJIa https://m.edsoo.ru/d5018a54

32 Pewrenne pac4€THbIX 3aa4 HA bubnuorexa LIOK



https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/23493a93

ONpeACICHUE MOJIEKYIISIPHOM
(hbopMyJTBI OPraHNYEeCcKOTO
BeleCTBa

https://m.edsoo.ru/53461a2c

33

CriocoObl mosTy4eHus: u
MPUMEHEHHE apeHOB

bu6mmorexa [JOK
https://m.edsoo0.ru/6£717d09

34

I'enernueckas cBs3b MEKIY
pa3IMYHBIMU KJIaCCaMU
YIIJIEBOJAOPOAOB

35

Pacuérel o ypaBHEHUAM
XUMUYECKUX PEAKLIUN.
Cuctemaru3zanus u o0o0IIeHne
3HaHUH 110 TeMe

36

ITpuponnsrii ras. [lomyTHeie
He(TsHbIE ra3bl

37

KaMenHbIi1 yroyib 1 IpoayKThI
ero nepepaboTKu

bu6mmoreka [IOK
https://m.eds00.ru/69b3398b

38

Hedtb u ciocoOs! e€
niepepabotku. [Ipumenenue
MPOJIYKTOB IepepadboTKu HEPTH

bubmnoreka LIOK
https://m.edsoo.ru/2119de78

39

I'eneTnueckast CBSI3b MEXKIY
pa3IUYHBIMH KJIacCaMu
YTJIEBOIOPO/IOB

40

l"anorenonpoun3BoIHbIE
YTIIE€BOJOPOAOB: JIEKTPOHHOE
CTPOCHHE; PEAKLIUU 3aMELICHHS
rajioreHa

bubmuoreka [JOK
https://m.edsoo0.ru/82b4d759

41

JlelicTBHe 1Ien04Yel Ha
raJIOreHIPOU3BOIHbIC.



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/53461a2c

BzaumonelictBue
IHUTrajJoreHaaKaHOB ¢ MATHUEM U
IIUHKOM

CucreMarusanusg 1 0000IIeHNE

42 3HAHWM 10 pa3ael buGmorexa 10K

: pasActy https://m.edsoo.ru/20e8922
YrneBonopoibt

13 Konrtponsnas padora Ne2 mo
teme "YTieBoaopoas"
[IpenenbHbIe OAHOATOMHBIE
CIIUPTHL: TOMOJIOTUUECKUH PsiI,

44 obmrast popmyna, cTpoeHue bu6nuoreka [JOK
MOJIEKYJI, U30MEPH, https://m.edsoo.ru/df04cScd
HOMEHKJIATypa, KJIacCU(pUKAIHs,

(u3nueckue cBoicTBa
XUMHUYECKUE CBOWCTBA
45 MpeeIbHBIX OJJHOATOMHBIX Bubmmorexa [JOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOblI nosryueHus u bubnuoreka [JOK

46 IIPUMEHEHUE OTHOATOMHBIX https://m.eds00.ru/48410000000000
CIIUPTOB 0
[TpocTeie a¢upbl: HOMEHKIIATypa

47 U U30Mepusi, 0COOCHHOCTH bubnuorexa [JOK
(HDUBUYECKUX M XUMHUYECKHUX https://m.edsoo.ru/c2c788b2
CBOMCTB
MHOroaromMHsble€ CIIUPTHI:

43 3TUJIEHTJINKOJb U TIULEPUH, UX bubmnoreka LIOK

(bU3MYecKre U XUMHUIECKUE
CBOMCTBa

https://m.edsoo.ru/ee4d84aa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/20e89f22

CriocoObl TTOJTydeHUs U

49 IpHUMeHEeHHEe MHOTOATOMHBIX bubmmorexa TIOK
p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DEHOJI: CTPOCHUE MOJIEKYJIBI,
50 (bu3mvecKue CBONCTBA bubmmorera [JOK
' https://m.edsoo.ru/2ce72618
TokcuuHOCTH peHoIa
bu6moreka [JOK
51 XUMHYECKHE CBOMCTBa (heHoIa
b https://m.edsoo.ru/037ca5{9
57 Crioco6bl TTOJTy4eHUs U bubnmoreka [JOK
npuMeHenue Genomna https://m.edsoo.ru/c77ddf4c
[IpakTuyeckas padora Ne 2.
53 Pemrenue skciepuMeHTAIBHBIX bu6nmoreka [IOK
3aj1a4 o teme "CrnupThl U https://m.edsoo.ru/fd0ced09
¢benonsr"
54 KonTponbnas padora Ne3 mo
teMe «CrnupThl. DeHONbI»
AJbpaeruasl 1 KETOHBI:
3JIEKTPOHHOE CTPOCHHE
55 KapOOHUIILHOM TPYIIIbI; bubnuoreka [IOK
TOMOJIOTHYECKHUE PSJIbI, 001I1as https://m.edsoo.ru/b139beaa
(dbopMmyna, uzomepus u
HOMEHKJIaTypa
AJbpaeruasl 1 KETOHBI:
56 (u3nuecKkre CBOMCTBA; peaKkiuu Bubmaorexa IIOK
- P https://m.edsoo.ru/c887425¢
MPUCOETUHEHUS
Peaxinu okuciiennsa u
bu6mmoreka [IOK
57 Ka4eCTBEHHBIC PEAKIIUU

AJIBJACTU 0B 1 KECTOHOB

https://m.edsoo.ru/a393baa9



https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/d12e567d

CriocoObI TTosTydeHust

bubmnoreka LIOK

58
albAECTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEETbHbIE
59 KapOOHOBBIE KUCJIOTHI, bu6mmorexa [JOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJI
H3oMepusa u HOMeHKIIaTypa
60 KapOOHOBBIX KUCJIOT, UX bubmmorexa [IOK
p o7 https://m.edsoo.ru/700cc87b
(u3nvecKkne CBOMCTBA
XUMUYECKUE CBOWCTBA
61 MpeEIbHBIX OJTHOOCHOBHBIX Bubmmorexa [JOK
pe g https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OcoOeHHOCTH CBOMCTB
6 MYpPaBbUHOHN KHUCIIOTBI. bu6nuoreka [IOK
MHoroo0Opasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0OeHHOCTH CBOMCTB:
HEIpeAeNIbHbIX U ApOMaTUYECKUX
63 KapOOHOBBIX, TUKAPOOHOBBIX, bu6mumorexa [IOK
THJIPOKCUKAPOOHOBBIX KHCIIOT. https://m.edsoo.ru/83a08773
[IpencraBurenu BbICIINX
KapOOHOBBIX KHUCIIOT
64 [ToHsiTHE O MPOU3BOIHBIX bubnuorexa [JOK
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
Kontponbras padota No4
65 «KapOoHunpHbIE COEIMHEHUS:

QJIBJICTU/IBI U KETOHBI.
KapOoHOBBIE KHCITOTBI»



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/520d1c51

CnoxxHbie 3(UpHI:
TOMOJIOTUYECKHH psiJl, oO1as

bubmnoreka LIOK

66
(dhopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dusnueckue U XUMUYCCKHE bu6mmoreka [JOK
cBocTBa A3(HUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pac4€THbIX 3a1a4: 11O
YPaBHEHUIO XUMHUYECKOU

68 peakIiu, Ha ONpeiesieHre
MOJIEKYJISIPHOM (hOpMYJITBI
OpPTraHUYECKOTO BEIIECTBA
[IpakTuyeckast padora Ne 3.

69 Pemienue skciepuMeHTAIbHBIX bu6mmoreka [JOK
3aaa4 o teme "KapOoHoBbie https://m.eds00.ru/486671fb
KucnoTel. CroxxHbie 3pupsr”
Kupsl: ctpoenue, pusnueckue u

70 XUMHUYECKHUE CBOMCTBA Bubmmorexa [IOK

https://m.edsoo.ru/al9¢5b98

(runponus)
Oco0OeHHOCTH CBOICTB KUPOB,

71 COZEPKAIIUX OCTATKU bu6nuoreka [IOK
HETPEAEIbHBIX )KUPHBIX KUCIIOT. https://m.edsoo.ru/b0331922
Kups! B npupone
MBpli1a Kak COJIA BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE

72 ercreue. [lonsarue o Bubmmorexa [IOK
A ) https://m.eds00.1ru/3¢566565
CUHTETUYECKUX MOIOIITUX
cpenctBax (CMC)

73 I'eHeTnueckas cBSI3b buomuoreka [JOK



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/adfffe6d

YTJIICBOJIOPOIOB U
KHCIIOPOJICOICPIKAIINX
OpPTaHHYECKUX BEIIECTB

https://m.eds00.ru/56790c96

Pacuérel no ypaBHEHUAM

74 .
XUMUYECKUX PEAKITUN

75 Kontponsnas padora Ne5 mo bu6nuorexa LIOK
teme «Croxxubie 3pupsl. Kupen» https://m.edsoo.ru/f8eaf2eb
OO0mas xapakTepucTuKa

76 YIJIEBOAOB M KJIacCH(pUKaLus bu6nuorexa IIOK
YIJIEBOJOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJICaxapubl)

Mounocaxapuapl: pu3nuecKue
77 CBOIMCTBA 1 HAXOXKJICHUE B bubmorexa TIOK
A https://m.edsoo.ru/b4bdda2d
pupojie
[IpumeneHue riaoKo3bl, €€
78 3HA4YCHME B JKU3HECATECILHOCTH bubmorexa HOK
a https://m.edsoo.ru/5e¢61122d
Oopranu3Ma
Hucaxapupl: caxapo3sa,

79 MaJibT03a U JaKT03a. bubmnoreka LIOK
Haxoxnenue B mpupojie u https://m.edsoo.ru/eb0384e7
MPUMEHEHUE TUCAXapUJIOB
[Tonucaxapuael: cTpoeHUE

20 MaKpOMOJIEKYJI, PU3NYECKUE U bubnuoreka LIOK
XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHUE

21 [TonsiTve 06 UCKYCCTBEHHBIX bubmmoreka [JOK
BOJIOKHAX https://m.eds00.1u/6216e766

82 Pemenue pacuetHsIxX 3a/1a4 Ha bu6mmoreka [IOK



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/56790c96

orpeziesieHUe J10JIM BbIX0/1a
MPOJYKTa peakluu OT
TEOPETUYECKH BO3ZMOKHOTO

https://m.edsoo.ru/7fde47ef

CucreMarusanusg 1 0000IIeHNE

bu6mmorexa [JOK

83
3HAHUM MO pas3aeiry https://m.edsoo.ru/08d4364c
Konrponsnas padora Ne6 no
84 teme "Kucnopozconepxarine
OpraHu4eckue coequHeHus"
AMUHBI: K1accuuKarms,
CTpOCHUE MOJIEKYJI, 001Iast
85 (p(f) MyJa 1/130Mey1/151 bubmmorexa LOK
PMYy-1a, P, https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U (pu3nyecKue
CBOMCTBA
R6 XUMHYECKUE CBOMCTBA bubmuotexa [JOK
an(paTHYECKUX aMHUHOB https://m.edsoo.ru/1bc5¢f80
AHWIMH: CTpOCHUE aHUIIMHA,
87 0COOCHHOCTH XUMHUYECKHUX Bubmmorexa [JOK
. https://m.edsoo.ru/39¢cd21f1
CBOMCTB aHUJIMHA
CriocoObl TTOJTydeHUs U
88 MpUMEHEeHne aaudaTHIECKUX bromorexa [OK
P https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHCIIOTBI: HOMEHKJIaTypa
29 U uzomepusi, GpuznyecKkue bubnuoreka LIOK
cBoiictBa. OTIenbHbBIE https://m.edsoo.ru/d1773e80
MIPEACTABUTENH 0.-aMUHOKHCIIOT
XUMHUYECKUE CBOWCTBA
bu6mmoreka [JOK
90 AMHMHOKHCIIOT, UX

OHMOJIOTUYECKOE 3HAUECHIE

https://m.edsoo.ru/77df705a



https://m.edsoo.ru/77df705a
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/7fde47ef

aMuHOKHCIOT. CHHTE3 U
THUAPOJIA3 TIENTUIOB

01 benku kak npupoHbIe bubnuoreka LIOK
TIOJIMMEPHI; CTPYKTYPHI OEITKOB https://m.eds00.1u/429¢9899
bu6mmoreka [JOK
92 XUMHYECKUE CBOMCTBA OCIKOB
https://m.edsoo.ru/6237306d
AzoTcoaepikaiiue
TeTEPOILUKINYECKHE
93 coenuHeHus. HykienHoBbie bubmmorexa OK
g Y https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouooruueckas poib
[TpakTudeckas padorta Ne 4.
Pemenne skcriepuMeHTATBHBIX
94 T —— bubnmoreka [JOK
" https://m.edsoo.ru/8e3c02d1
AzoTcoaepikaiue
OpraHu4ecKue coeauHeHus"
[MpakTuaeckas padora Ne 5.
95 Pemrenue skciepuMeHTAIbHBIX bubmmoreka [JOK
3a1a4 o teme "Pacno3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHMYECKUX COeANHEHUN"
Konrponbnas padora Ne7 mo
96 TeMe "A3oTcoaepxkaniue
OpraHu4eckue coeuHeHus"
OcHOBHbBIE TOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX
N bu6mmoreka [IOK
97 COEIMHEHUI U METOJIbI UX

CHUHTEC3a —II0JIMMCpHU3ald U
TOJIMKOHACHCAllUA

https://m.edsoo.ru/7aa63ebd



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/429e9899

98 HWrtoroas kKoHTposIbHAsE paboTa 1
DnacToOMEpPBI: HATypabHBIN bu6nmoreka [JOK

99 1
CUHTETHYECKHE KayuyKku. Pe3nna https://m.edsoo.ru/246103ec
BomokHa: HaTypalbHBIE,

100 HCKYCCTBEHHBIE, CHHTETUUYECKHE. 1 bu6nuorexa LIOK
[Tonumeps! crienuanbHOTO https://m.edso0o.1u/5963a601
Ha3HAYECHMUSI
[IpakTuyeckas padora Ne 6.

101 Peenne skciepUMEHTAIBHBIX 1 bu6nuorexa IIOK
3aga4 no reMe "Pacrio3HaBanue https://m.edsoo.ru/3aebd77a
I1acTMacc ¥ BOJIOKOH"

O000I11IeHNE U CUCTEMATU3AIIUS

102 U3YYEHHOI'0 MaTepHalla 1o Teme 1 bu6nuorexa LIOK
"BBICOKOMOJIEKYJISIPHBIE https://m.edsoo.ru/6a22ble8
coeIMHEHUS "

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/246103ec

11 KIIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Jara
Ne uudgposbie
Tema ypoxka KoHTpo/bHBI IIpakTHyeckue | HM3Y4YE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThbl padoThbI A
pecypcsbl
| Atom. CocTaB aTOMHBIX SIIED. | bubmuorexa [JOK
XUMUYECKUH neMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
) CrtpoeHnue 37eKTPOHHBIX 000JI04eK | bubnuorexa [JOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 BxomHast tmarHoctiuaeckas pabora 1 1
4 Pacnipenenenue 31€KTpOHOB 110 1 bub6nuoreka [IOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB bubmuotexa [JOK
5 3JIEMEHTOB B OCHOBHOM U 1 https://m.edsoo.ru/8149¢84
BO30Y>KIEHHOM COCTOSTHUM 6
bu6mmoreka [JOK
DNeKTPOHHBIC KOH(PUTYpAIIHA HOHOB.
6 1 https://m.edsoo.ru/a0764b2
DNeKTPOOTPULIATEIBHOCTD 4
[Tepuonnueckuii 3aK0H U
[Tepuoanueckast cucTeMa XUMHUYECKUX bu6nmoreka [JOK
7 anemeHToB /1. V1. MeneneeBa, CBs3b C 1 https://m.edso0o.ru/16957¢0
COBPEMEHHOM TeOpHEH CTPOCHHUS 1
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
g XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX 1 bubmmorexa [JOK
HAMU MPOCTBIX U CIOKHBIX BEIIECTB 110 https://m.edsoo.ru/f8468927
rpyIIiaM U Nepuoiam



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/59c112ee

Konrtpomnsnas pabora Nel no treme
"Crpoenue atoma. Ilepnonnuecknii

9 3akoH U [lepuoauyeckas cucrema
XUMHYECKHUX 31eMeHTOB /[l. W.
Menneneena",
Bunbel xumMuueckon cBI3u. MeXxaHU3MBI
10 00pa3oBaHMs KOBaJICHTHOU CBS3H. bubmuotexa [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexXMONeKyIJIsIpHbIE B3aUMOJIEUCTBUS
BaneHTHOCTE U BaJIeHTHEBIE
bubnnoreka [IOK
BO3MOKHOCTH aTOMOB. CBS3b
11 . https://m.edsoo.ru/3d2ca09
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX 3
F€OMETPUUYECKUM CTPOCHUEM -
bu6mmoreka [IOK
[IpencraBieHus 0 KOMIUIEKCHBIX
12 https://m.eds00.1u/8c66b12
COEIMHEHMSIX: COCTaB U HOMEHKJIATypa .
BemectBa MOJIEKYIIpHOTO U
bu6nmmoreka [IOK
HEMOJIEKYJISIPHOTO CTpOCHHUsI. THIIbI
13 . https://m.edsoo.ru/e167635
KPUCTAJUTMYECKUX PEUICTOK U CBOMCTBA b
BEIIECTB -
[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
14 IIpencraBiaenne 0 KOJUIOUMIHBIX bubnnorexa [IOK
P https://m.edsoo.ru/da2¢70e4
pacTBopax
HcTtunHbIE pacTBOPHI: HACKHIIIIEHHBIE U
15 HEHAaCBIIIEHHBIE, PACTBOPUMOCTD bubmmorexa [OK
> P P . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsr
bu6nmmoreka [IOK
16 CriocoObl BEIpayKEHUSI KOHIICHTPAIUH

https://m.edso0.ru/328e653



https://m.edsoo.ru/328e653a
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/5a8072af

pacTBOpoB

a

Pemrenue 3amay ¢ HCIOIB30BaHUEM
HOHATHH ""MaccoBad I0JIA

bubmuoreka [JOK

17 .. - https://m.edsoo.ru/785e0ab
pacTBOpEHHOTO BemiecTBa', "MoJIsIpHas 4
KOHIIEHTpanus" -
13 Krnaccudukanus 1 HOMEHKIATypa bubnmnorexa [JOK
HEOPTraHUYECKHUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus U 0000ICHUE 3HAHUIA bubmuoreka [JOK
110 TEME https://m.edsoo.ru/8d2c6a3a
Kontponbhast pabota No2 mo temam
20 "Crpoenue BemiecTBa. MHOTOoOpas3ue
BelecTs"”
Knaccudukanuss XuMUueCcKuX peakiuii
B HEOPTraHUYECKON U OPTraHMYECKOU
bubnnoreka [IOK
XUMUU. 3aKOH COXPAHEHUS MACChI
21 https://m.edsoo.ru/6335¢cdd
BEILIECTB; 3aKOH COXPAHEHHUS U )
MIPEBPALICHHS SHEPTUU TIPU -
XUMHUYECKHUX PEaKLUIX
TernoBbie 23 (HEKTH XUMUYECKHUX bubnnorexa [IOK
22 peakuuii. Tepmoxumuueckue https://m.edsoo.ru/d1db86d
yYpaBHEHUS a
Brruucienust mo ypaBHeHUSIM bubmmnoreka [JOK
23 XUMHUYECKHUX PEAKLIUN U https://m.edsoo.ru/87b1395
TEPMOXHUMHUYECKUM yPaBHCHHUSIM 4
CkopocTh XMMHYECKOH peakuuu, eé
24 3aBHCHMOCTH OT PA3JIMYHBIX (PaKTOPOB.
Karanms u katanuzaropsl
25 I'oMOreHHsbIe ¥ reTEPOreHHBIE PEaKIUU



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/328e653a

[IpakTrueckas padorta Ne 1 mo teme

bu6mmoreka [{OK

26 Brusime paquHH)i (baKTOpOli Ha https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOW peaKkIuu
7 OO6parumbie 1 HEOOpATUMBIE PEAKITUU. bubmmoreka [JOK
XHUMUYECKOE pAaBHOBECHE https://m.eds00.1ru/309529b
[IpakTuyeckas padora Ne 2 o Teme
28 "]EI;JII/IHHI/IG a3ﬂi‘-IHBIX ¢bakTopoB Ha bubmmorexa LIOK
p P \ https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMHUYECKOTO PABHOBECHS
DNeKTpOoNUTHYECKas AUCCOLIUALIMSL.
29 CI/IJIBHI:I):IC u ciabbie SieKT (L)Inufbl bubmmorexa [TOK
p ’ https://m.edsoo.ru/5f766bdf
Crenenb nucconuanuu
HNonnoe npoussenenue Boapl. Cpena bubmuorexa [JOK
30 BOJHBIX PacTBOPOB. BoaopoaHblii https://m.edso0.ru/3966ca8
nokazarens (pH) pactBopa 9
I'maponus coneit. Peakuu, bu6mmoreka [IOK
31 MIPOTEKAIOIIHUE B PACTBOPAX https://m.edsoo.ru/09d5a9b
SIIEKTPOJIUTOB d
[IpakTuueckas pabora Ne 3 o Teme
32 "XHUMHUUYECKUE PEAKLIUN B PACTBOPAX bubnuotexa LIOK
”p . P P https://m.edsoo.ru/2e3daeb0
AEKTPOJIUTOB
OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIE bu6nmoreka [JOK
33 peakmuu. Baxuenme oKuCInTeNnu u https://m.eds00.ru/5622606
BOCCTAHOBUTEIINA 0
34 MeTto[ 371eKTPOHHOTO (3JIEKTOHHO- bubnuorexa [IOK
MOHHOTO) Oananca https://m.edsoo.ru/fb691387
15 DNEKTPOIN3 PACTBOPOB U PACILIIABOB bubnnorexa [JOK
BEIIECTB https://m.eds00.ru/93tb97d2
36 Pemenue 3aga4 pa3nu4yHbBIX TUIIOB bubmuoteka [JOK



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/1faca1d1

https://m.edsoo.ru/5a859d1
6

bu6nunoreka [JOK

37 Pemmrenne 3a7a4 pa3IMyHBIX THIIOB
At p https://m.edsoo.ru/5afa265d
. Bbu6nuorexa [JOK
CucteMmaTu3anus 1 00001eHIE 3HAHUI
38 " " https://m.edsoo.ru/c161eb8
1o Teme "XUMHYECKUE PEaKIuu 5
19 Kontponbnas pabotaNe3 mo teme
"Xumuueckue peakiuu"
ITonoxeHre HEMETAIOB B
[Teprnoanueckoii cucTeMe XUMHUYECKHUX
40 anemenToB JI. Y. MenaeneeBa u bubmmorexa LHOK
T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHUS UX aTOMOB.
dusnyeckre CBOMCTBA HEMETAIJIOB
AmoTponusi HEMETaJUIOB (Ha pUMepe
41 KHCJIOpOJia, cepbl, hochopa u bubmorexa HOK
POAd, CEPEL, p https://m.edsoo.ru/ef92c91c
yriIepoa)
0 Bopopona: nonyyenue, pusnueckue u bubnmorexa [IOK
XUMUYECKHE CBOMCTBA. [ mapuel https://m.edsoo.ru/0aa8f613
["asiorensl: Hax0XJIEHUE B IPUPOJIE, bubmoteka [JOK
43 CrocoObI MOMy4YeHUs, PU3NIecKue u https://m.edsoo.ru/4e22379
XUMUYECKHE CBOMCTBA S
lNanorenoBoopoasl. Baxneitime bu6mmoreka [JOK
44 KHUCJIOPOJCOAEPKAIINE COCTUHEHUS https://m.edsoo.ru/6b3255¢
raJIoreHOB 6
JlabopaTopHbIE U IPOMBIIIJIEHHEIE
patop P bu6nmmoreka [IOK
45 CIOCOOBI MOJTyYEHHUSI TaJIOTEHOB.

HpI/IMeHeHI/Ie rajJor¢HoB M UX

https://m.edsoo.ru/6971aca4



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16

COCTUHEHUN

[IpakTuueckas padora Ne 4. Pemenue

bubmnorexa [IOK

46 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME hitps://m.cdsoo.rw/8b26fecd
"Tanmorensr"
Kucnopon: nabopatopHsie u
47 MIPOMBIIIJICHHBIE CIIOCOOBI MOTyYCHHS, bubnuorexa [IOK
(dbu3HYeCcCKre U XUMUIECKIE CBOMCTRA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpumeHeHne KUCIOpoaa U 030HA
bu6nmoreka [JOK
48 OKcuapl ¥ IEPOKCUIBI https://m.edsoo.ru/5¢8816a
0
bu6nmmoreka [IOK
49 Pemrenue 3a1a4 pa3inuyHbIX TUIIOB https://m.edsoo.ru/2b6d8b4
b
Cepa: HaXx0XKJIE€HUE B IPUPOJIE,
50 CHCI))COGBI 1o I[quM;I gml;icxne " bubmmorexa LIOK
o . https://m.edsoo.ru/46afacl6
XUMUYECKHE CBOMCTBA
bu6nmoreka [JOK
51 CepoBonopon, cyabhuabl https://m.eds00.1u/7¢87599
9
Kucnopoacoaepsxaiiue coe iMHEHUS
52 cepol gc§6efml:)cm CBOfICTi CepHOM bubmorexa HOK
PPl P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[IpakTrueckas padota Ne 5. Permenue
33 3I<pcne I/IMeHTaJ'IIlHLIX 3aj1a4 10 TeMe bubmorexa [JOK
p . A https://m.edsoo.ru/0afb05¢4
"Cepa u €€ coequueHus"
54 Kontponbnas padota Ne4 o reme

«HeMeTtaiutbl: KUCIOpPOA U cEpay



https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/8b26fecd

Kucnopoicomepkaiiie coeMHCHUS

bu6mmoreka [{OK

55 . Oco0 i i
azoTa. OcoO0EHHOCTH CBOMCTB a30THOMN hitps-//m.edsoo.r/e2965afe
KHCITOTBI

56 [IpumeneHnue a30Ta U €ro COeTUHEHH. bubmmorexa [IOK
ABOTHBIE yI0OpEHHS https://m.edsoo0.ru/129f5059
docdop: HaxoKAEHUE B IPUPO/IE,

57 CHIOCOOBI TOMy4YeHUs, (PU3UIECKHe U bubnnoreka [JOK
XUMHYECKHE CBOMCTBa. Docuab! u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunst hocdopa, bubnnorexa [JOK

58 docdopconepxkarniie KucioTsl. Comu https://m.edsoo.ru/c7a2d42
(bocopHOIi KHCITOTHI 9
[Tpumenenue docdopa u ero bubmiorexa LIOK

59 . https://m.edsoo.ru/a218070
coeauHeHmnit. @ochopHbie yI0OpeHHS .

[IpakTuueckas padbora Ne 6. Pemenue
bu6mmoreka [IOK
60 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME
https://m.edsoo.ru/8175ac3f
"A3zot u pochop u ux coenuHeHUS"
Yriepos: HaxoKJIeHUE B IPUPOJIC,
AJUIOTPOITHBIE MOIU(PUKALINN; bubmmorexa [JOK

61 .

(bu3nYecKre U XMMHUYECKUE CBOMCTBA, https://m.edsoo.ru/leb19f9¢
MIPUMCHCHHE
Oxcun yriaepoaa(ll), oxkcun

62 TJ1e oya(I\I/)) r(on)bHaﬁ KHUCJIOTa U €€ bubmorexa HOK
YIIIepoa 24 https://m.edsoo.ru/dba58adf
COJu

bu6mmorexa [JOK
63 Pemenne 3a1a4 pa3nuyHbIX THIIOB https://m.eds00.ru/6029b60

9



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
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Kpemuuii: HaxoxJIeHHe B IPUPOJIE,

bubmnoreka [IOK

64 CHOCOObI MOTy4YeHUs, (PU3NUEcKue U https://m.edsoo.ru/143558a
XUMHUYECKHE CBONCTBA b
Oxkcun kpemausa(IV), kpemHneBas bubmiorexa HOK
65 https://m.edsoo.ru/3170e7b
KHCIIOTa, CUJIUKATHI )
[IpumeHeHne KpeMHUS U €T0 bubnuorexa [IOK
66 coenuHeHuil. CTEKI0, €ro nojayyeHue, https://m.edsoo.ru/393cdac0
BHJIBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4 pa3nu4HbIX TUIIOB bubmmorexa [IOK
Aatp https://m.edsoo.ru/b624{801
. bu6nuorexa [JOK
CucremaTu3aius 1 0000IICHIE 3HAHUN
68 " " https://m.edsoo.ru/6e864db
o TeMme "HemeTanisl p
69 Kontponbnas padota Ne5 no teme
"HemeTtasnsr"
. bu6mmoreka [IOK
AHanus pe3yiabTaToB KOHTPOJIBHOMN
70 https://m.edsoo.ru/2b7e951
paboThI, KOPPEKIIHS OMNOOK 0
[Tono>xeHne METaNIOB B
Ileproanueckoii cucTeMe XMMHUYECKHUX bubnuorexa [IOK
71 a51eMeHTOB. OCOOEHHOCTH CTPOCHUS https://m.eds00.1ru/9839¢c16
ANEKTPOHHBIX 000JI0YEK aTOMOB c
METaJIOB
O6mue dpuznyeckue cBoicTBa bu6mmoreka [JOK
72 MeTasuioB. [IpuMeHeHne MeTaiioB B https://m.edsoo.ru/51dac9d
OBITY U TCXHUKE 3
7 CmuaBel MetaiioB. Kopposust bu6mmoreka [IOK

MCTal1JIOB

https://m.edsoo.ru/42b872¢
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3

bu6mmoreka [IOK

74 Perenne 3a1a4 pasinuyHbIX TUIIOB https://m.edsoo.ru/e3de37b
6
DNEeKTPOXUMHUYECKUH Psi/i HANPSKEHUN bubnmoreka IIOK
75 MeTaiuioB. O0IMe criocoOb! MOTydYeHUs https://m.eds00.ru/94eb377
METaJJIOB a
OOu1ast xapakTepucTika MeTaioB [A-
rpymisl [leproauyeckoit cucTemMsl
. bu6mmoreka [IOK
XUMUYECKUX 3JIeMeHTOB. Hatpuii u
76 . https://m.edsoo.ru/e12c26b
Kaluii: moinyuyeHue, pusndeckue u 3
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE a
MPOCTHIX BEHIECTB U UX COCAMHEHUIN
O6mas xapakreprucTuka MetamioB [1A-
rpynisl [leproauyeckoit cuctemsl
77 XAMHUYECKUX BJIEMEHTOB. Maruuii u bubmuoreka [JOK
KaJbIMN: IOTy4YeHue, pusnyeckue u https://m.edsoo.ru/7c3e49c0
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN
73 JKEcTKOCTh BOMBI U CIIOCOOKI €€ bubmmoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
. bu6nmoreka [IOK
AnroMuHUiL: ony4deHue, Gu3ndeckue u
79 i’ https://m.edso0.ru/0e79b26
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE p
AmdorepHbIe CBOICTBA OKCHA U
bu6mmoreka [JOK
TUAPOKCH]IA ATFOMUHUS,
80 https://m.edsoo.ru/5d12d31
TUAPOKCOKOMILIEKCHI aTFOMUHHUS, UX 2
IIPUMEHEHNE a
81 Pemenue 3ana4 pa3nu4HbIX TUIIOB
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Kontponbnas padota Ne6 o reme

82
"Metamnst I, 11, III rpynim»
OO6m1as XxapakTeprucTUKa METAILJIOB
bu6nmoreka [JOK
no0ouHbIxX noarpynn (b-rpymm)
83 . https://m.edso0.ru/610d743
[Teprnoanueckoii CUCTEMBI XUMHUYECKUX 1
3JIEMEHTOB -
OuU3NYECKHE U XUMUYECKUE CBOMCTBA
84 XpoMa U €ro COEINHEHNN, UX buGnnorexa [IOK
P ’ https://m.eds00.ru/9911bef3
MIPUMEHEHUE
Baxueiiie coeguHeHUsI MapraHiia. bubnnorexa [JOK
85 IlepmaHranar xanus, €ero https://m.eds00.ru/039d69¢
OKHCIIMTENILHbIE CBOMCTBA 8
duznyueckre 1 XMMUYECKHE CBOMCTBA
86 xenes3a u ero coeuHenuil. [lomyuenue bubmmorexa [TOK
) y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIJIaBOB JKelle3a
duznyeckre 1 XUMUYECKHE CBOMCTBA
87 MEIU U €€ COeTUHEHUN, X bubmorexa LOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
duznyeckre U XUMHYECKHE CBOMCTBA
28 IIMHKA ¥ €r0 COSAUHEHUH, NX bu6mmoreka [IOK
npuMeHeHue. ['uapoKCOKOMILIEKCHI https://m.edsoo.ru/bl{2beal
IIMHKA
[IpakTuueckas padora Ne 8. Pemenue
bu6mmoreka [{OK
89 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
" " https://m.edsoo.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYIIT
bu6mmoreka [{OK
90 Pewrenne 3aiau pa3nuyHbIX TUIIOB https://m.edsoo.ru/a8b83d8

3



https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431

O0001IeHEe ¥ cCUCTEMAaTH3aIINA

91 M3YYEHHOT0 MaTepHualia 1o Teme bubmmorexa [TOK
" Y " P https://m.edsoo.ru/e91{e975
MeTtanibl
9 KonTponbhas padorta Ne7 o teme
"Mertamnbt"
93 AHanus pe3yabTaToB KOHTPOJIBHON bubnuorexa [IOK
paboThI, KOPPEKIIHS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieyeHUH
YCTOMUYMBOIO pa3BUTHS YEJIOBEYECTBA. bubnuoreka [IOK
94
[TonsTHE 0 HAYYHBIX METOAX https://m.edsoo.ru/080fe 10
HCCIIe0BaHUS BEUIECTB
Hayunble npuHUUITBEI OpraHu3alnnu
95 XUMHUYECKOTO IPOU3BOICTBA. bubnuoreka [IOK
[IpombllIEHHBIE CITOCOOBI MOTyYeHUS https://m.edsoo.ru/2e45a44f
BOKHEMILINX BELIECTB
XHUMHUECKOE 3arpsi3HEHUE
96 OKpPY’KaroIllel cpefibl U ero bubmmorexa [JOK
py o pe https://m.edsoo.ru/9f11bf51
MOCJIEICTBUS
97 HToroBasi KOHTpOJbHAsA paboTa
08 Xumust uiiu. Pojb XumMun B bubmuoreka [JOK
o0ecreyeHny MHIIEBON 6€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
bu6nunoreka [JOK
KocMmernueckue u napdromepHbie
99 https://m.edsoo.ru/da42d5a
cpeacTtsa. beiToBas xumMust 9
XWMHS B CTpOUTENBCTBE. BakHelmue bubnnorexa [JOK
100 CTPOUTENBHBIE U KOHCTPYKI[MOHHBIE https://m.edso0.ru/61e6900
MaTepHabl 3
101 XHMHS B CETBCKOM XO3SHCTBE. bubmunorexa [JOK



https://m.edsoo.ru/61e69003
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Opranuydeckrie 1 MUHEpaJIbHbIE

https://m.edsoo.ru/fd39587d

ynoOpeHus
. bu6mmoreka [{OK
CucreMaruzanus 1 0000IIeHE 3HAHNUI
102 1 https://m.edso0.ru/db979¢7
110 TEME 0
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/db979c70
https://m.edsoo.ru/db979c70
https://m.edsoo.ru/fd39587d

MPOBEPSIEMBIE HA EI'D 110 XUMWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon

NpoBepsieMor

0 TpedOBaHUA

IIpoBepsiemble TPeGOBaHUSI K NMPeIMETHBIM Pe3yJ1bTATAM O0CBOECHHS
OCHOBHOW 00pa30BaTeIbHOM NMPOrPpaMMBbI CPeJHEro o01Iero
o0pa3zoBaHus

1

Brnanenue cuctemoil XMMUYECKUX 3HAHUM, KOTOpasi BKJIKOYAET:

1.1

OCHOBOIIOJIATAlONIME TMOHATHUSA (XMMUYECKMH 3JIEMEHT, aTOM, H30TOIIBI,
9JIEKTPOHHAst 000JI04Ka aToMa, S-, p-, d-3JIEKTPOHHbIE OPOUTAIIH AaTOMOB,
OCHOBHO€ U BO30YXXIAEHHOE COCTOSHHE aTOMa, WOH, MOJIEKyJa,
BaJICHTHOCTB, JEKTPOOTPULATENIHOCTb, CTEIIEHb OKHCIICHUS,
XUMHYecKass CBs3b (O- U T-CBSI3b, KpaTHbIC CBS3M), THOpUAM3ALIUSA
aTOMHBIX OpOuTaneil, KpucTaulndeckas peméTka, MOJb, MOJSpHas
Macca, MOJIAPHBIH 00BEM, MOJNSpHAs KOHLEHTpAIHs, pPacTBOPHI
(MCTUHHBIE, IUCHEpPCHBIE CUCTEMBI), KPHCTAUIOTHAPATHI, YIJEPOIHBIN
CKeJeT, (YHKIMOHaNbHas TpYIIa, paauKall, HU30MEpPbI, CTPYKTypHas
¢dopmyna,  uzomepus  (CTpyKTypHas,  TreoMmeTrpuueckas  (uuc-,
TpaHCU30MEpHsI), TOMOJOTHYECKHI psii, TOMOJOTH, YTJIEBOJOPOJIbI,
KUCJIOPOJ- U a30TCOJEpKalllie COCJUHEHUS, OMOJIIOTUYECKH aKTUBHBIC
BelecTBa (YIrJIeBOJbl, JKUPbI, OEIKH), MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KPEKUHT, PUPOPMHUHT, TUIIBI
XMMHMUYECKUX pEeaKkUHUid (OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE, JK30- H
SHAOTEPMHUYECKUE, PEaKLIUU HOHHOTO OOMEHa, FOMO- U TeTepOTEHHBIE,
oOpaTtumble U HeoOpaTUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIHUTHI,
JNEKTPOJINTUYECKAsT JUCCOLUALMS, CTEINEHb IUCCOLMALNN, OKUCIIHUTEb,
BOCCTAHOBUTEJb,  JJIEKTPOJIU3, CKOPOCTb XUMUYECKOM  peaKkiuH,

XUMHNYCCKOC paBHOBeCI/IC)

TCOPHUU H 3aKOHBI (TGOpI/Iﬂ XUMHYECKOTO0 CTPOCHHA OpPraHUYCCKUX
BCIICCTB AM. EyTHepOBa, TCOpHUA BHGKTpOHHTquCKOﬁ JAUCCOoHalu,

[Tepnonuuecknit 3akon J[.MI. MeHnneneeBa, 3aKOH COXpaHEHHUs MAaccChl),

1.2 3aKOHOMEPHOCTH, CHMBOJIMUECKUH $3bIK XUMHUH, MHPOBO33PEHUECKUE
3HaHUs, JIeKallMe B OCHOBE MOHMMAaHMs NMPUUYUHHOCTH M CHCTEMHOCTH
XUMHUYECKUX SBJICHUM, COBPEMEHHBIE TNPEJCTABIECHUS O CTPOCHUU
BELIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAaJIMOJIEKYJISIPHOM YPOBHSAX

13 IpeACTaBICHUS 0 MeXaHu3Max XUMHUYECKUX peaxiuid,

TCPMOAVMHAMHWYCCKUX U KUHCTHYCCKUX 3daKOHOMCPHOCTAX HUX NPOTCKAHMA,




0 XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

1.4

(akToNIOTMYECKHE CBEICHUS O CBOWMCTBAaX, COCTaBe, TOIYYECHUH U
0e30IacHOM  HCIOJB30BAHMM  BAKHEWMINIUX  HEOPraHMYECKUX U

OpTraHU4Y€CKUX BCIICCTB B 6I>ITy u HpaKTHHGCKOfI JACATCIIBHOCTH YCIJIOBCKA

1.5

o0mmuye HayyHble MPUHLUUIB XUMHYECKOTO MPOU3BOACTBA (HA MpUMEpe
NPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa, MeTaHoja, HepepaboOTKU

HedTH)

CdopMUPOBAaHHOCTH YMEHHI BBISIBIISTH:

2.1

XapPaKTCPHBIC MIPU3HAKHU U B3AMMOCBA3b U3YUCHHBIX HOHHTI/II>'I, MNPUMCHATH
COOTBCTCTBYIOIIHUE IIOHATHUA IIpU OIIMCAaHUHU CTPOCHUA U CBOICTB

HCOPTraHUYCCKUX U OPTaHUYCCKUX BCIICCTB U UX HpeBpaI_]_[eHI/Iﬁ

2.2

B3aUMOCBS3b XMMUYECKMX 3HAHUI C MOHATUSAMH U IPEJICTABICHUSIMU
JIPYTUX TpeaMeToB Jyisi 00jieeé OCO3HAHHOTO MOHUMAaHUS M OOBSICHEHUS

CYHIHOCTU MAaTCPUAJIBHOTO €AUHCTBA MHPaA

CpopMUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HanMCHOBAaHUsA XHMHYCCKHUX COCI[I/IHGHI/Iﬁ MCKAYHApPOAHOTO CORO3a
TGOpeTI/I‘{eCKOfI )51 HpI/IKHaI(HOfI XMMHU W TPUBHUAJIBHBIC HAa3BAHUA
BCIICCTB, OTHOCAIIMUXCA K HN3YUCHHBIM KJIaCCaM OPraHUYCCKUX U

HEOPraHWYECKUX COCTMHEHUN

3.2

XMUMHAYECKYI0 CHUMBOJHKY JIi COCTaBJICHUS (POPMYJ HEOPraHHYECKUX
BEIIECTB, MOJIEKYJISPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (POpMYJI OPraHUYECKUX BEILIECTB

CdopmupoBaHHOCTH YMEHHUS KIIACCUPUITUPOBATE:

4.1

HCOPraHM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBaHUA H

KPUTCPHUU 1A KJ'IaCCI/I(bI/IKaI_II/II/I HN3y4aCMbIX XUMHUYCCKUX 0OBEKTOB

4.2

OpPraHn4cCKrUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTb OCHOBaHHUsA U

KpUTCPpUHN I KJ'IaCCI/ICI)I/IKaI_II/II/I HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

10 pa3IM4YHBIM TIpH3HAKaM (YHCIy W COCTaBy pPEardupyrolidxX BEIIECTB,
TermoBoMy  d(h(deKTy peakiyH, W3MEHCHHIO CTEIeHeH OKUCIICHUS

3JICMCHTOB, O6paTI/IMOCTI/I PCaAKIUH, YHaCTUIO KaTaJ'II/I3aTOpa)

ChopMUPOBAaHHOCTh YMEHHUS XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUM) U MOHOB XUMHYECKHX
aneMeHToB 1 — 4 nepuonoB Ilepuonuueckoit cucremsl [I.. MenneneeBa
U HUX BAJCHTHBIC BO3MOXHOCTH, HCIIOJIb3yA MOHATUA S-, p-, d-

QJICKTPOHHBIC 0p6I/ITaJ'II/I, OHCPIrCTHUYCCKUC YPOBHHU

C(i)OpMI/IpOBaHHOCTB YMCHU OOBSACHSATH 3aKOHOMCPHOCTH H3MCHCHUA




CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00Opa3yeMblX HMH COEIUHEHHUH IO

[IepUOJIaM U IpyIIaM

C(i)OpMI/IpOBaHHOCTB YMEHUA  COCTaBJIATb YPaBHCHUA XUMHYCCKUX

peaKIMil U pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHUCINUTCIIbHO-BOCCTAHOBUTCIIBbHBIX peaKuHﬁ NMoCpcACTBOM COCTABJICHHUA

ANEKTPOHHOTO OallaHca 3TUX peaklni

7.2

YpPaBHCHUA peaKuHﬁ Pa3siIMUHBIX THUIIOB, IIOJHBIC U COKpaHIéHHBIC
YpaBHCHUA peaKHI/Iﬁ HOHHOI'O O6MCH3., YUuThiBaA yCIOBUA, ITPU KOTOPBIX

3TU peaKUy UIYT A0 KOHIA

7.3

peaxiuii THIPOJIN3a, pPeaKkUui KOMIUIEKCOOOpa3oBaHUs (HAa NpuMepe

TUAPOKCOKOMIIJICKCOB IMHKA U aJ'IIOMI/IHI/IH)

CdhopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX NpHUMEpax XapakTep 3aBHCHMOCTH PEaKIMOHHOU
CIOCOOHOCTH OpPraHWYECKHX COCIMHEHMH OT KpaTHOCTH W THIIA
KOBAJICHTHOH CBSA3M (O- U T-CBSI3U), B3AUMHOT'O BJIUSHUS aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT 0COOEHHOCTEH pean3aluyl pa3InIHbIX

MCXaHU3MOB IMPOTCKAHUA peaKHI/Iﬁ

8.2

XapaKTCPHbIC XUMHNYCCKUC CBOMCTBa BCIICCTB COOTBECTCTBYIOLIUMU

SKCIIEPUMEHTAMMU U 3aIIUCAMU YPABHEHUN XUMUYECKUX PEAKLUN

ChopmMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh COCTaB U BakHEilIne
CBOMCTBA BEIECTB, IPHUHAUICKAIIUX K OIPEACIEHHBIM KllaccaM H
rpynmnaM COeIUHEHHH (MPOCThie BEIIeCTBA, OKCUIBI, THIPOKCHIBI, COJH;
YTIEBOIOPOAbI, MPOCThIE 3(PUPBI, COUPTHI, (DEHOIIBI, aTbAECTUAbI, KETOHBI,
KapOOHOBBIC KHCIIOTHI, CIOXHBIC A(PUPHI, XKUPBI, YIIEBOABI, AMUHBI,

AMUHOKHCIIOTBI, OCJIKH)

10

CpopMUpPOBAaHHOCT YMEHHSI MPOBOAUTH PACUYETHl 1O XUMHUYECKUM
dbopMynaM ¥ ypaBHEHHUSM XHMHUECKHX PEaKIUil C HCMOJIb30BaHHUEM

(u3NYECKUX BEINYMH:

10.1

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) IPOAYKTA PEAKIUH, €CIIH OJHO U3
UCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C OINpeAeaEéHHOW MacCOBOU

JI0JI€ll paCTBOPEHHOTO BEILIECTBA WK AAHO B U30BITKE (MMEET IPUMECH )

10.2

MacCOBOM WM 0OBEMHOM JT0JIH, BBIX0JIa TTPOTYKTA PEAKIINH

10.3

TEIJIOBOTO 3 eKTa peakiuit

10.4

00BEMHBIX OTHOILIEHUI I'a30B

10.5

110 HAXOXKJICHHUIO XUMHUYECKOM (bOpMyJ'IBI BCIICCTBA

11

Bnagenue cucremoil 3HaHMII O METOJIaX HAY4YHOTO TO3HAHUS SBJICHUMN




IMpUPOJAbI, UCITIOJIB3YEMBIX B €CCTCCTBCHHBIX HAayKax W YMCHHUEC IIPUMCHATH
9THU 3HAHUA IPU SKCICPUMCHTAJIBHOM HCCICAOBAHHMU BCHICCTB W JIA
OOBSACHEHHSI XHMHUYECKHX HBHGHI/II;'I, nMeromux MECTO B IIpUPOICL,

Hp&KTH‘-IGCKOfI JACATCIIBHOCTHU YCIIOBECKA U B HOBCGILHGBHOﬁ KHU3HU

12

ChopMupoBaHHOCT, yMEHUS TPUMEHSTH (KMCHOJIB30BATh) 3HAHHUS O
COCTaBE M CBOMCTBAX BEILLECTB I SKCIEPUMEHTAIBLHON MPOBEPKU TUIIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEM IPOTEKAaHUsI XUMHUYECKUX pEeakuil u
NPOTHO3UPOBAHUA BO3MOXXKHOCTEH WX  OCYILIECTBJIEHUS; CHUCTEMHBIE
XMMHUYECKUE 3HAHHUA i1 OOBSCHEHWS W TPOTHO3UPOBAHUS SBIICHUH,
MMEIOIUX E€CTECTBEHHOHAYYHYIO MPHUPOAY; IJs HPHUHATHS T'PaMOTHBIX

penieHuii mpoOJieM B CUTYaIHsIX, CBI3aHHBIX C XUMHUEH

13

ChopmupoBaHHOCT, YMEHHUS TUIAHUPOBATH W TMPOBOAWTH XHUMHUYECKUN
IKCHEPUMEHT (TOJYYCHHE W W3yYEeHUE CBOWCTB HEOPraHHMYECKUX U
OpPraHUYeCKHUX BEIIECTB, KAYeCTBEHHBIC PEAKIUU  YIJICBOIOPOIOB
Pa3JIMYHBIX KJIACCOB W KHCIOPOJICOACPIKAIIMX OPraHHYECKUX BEILECTB,
pelieHue AKCIEPUMEHTATBHBIX 3a1a4 o pacro3HaBaHHIO
HEOPTaHWYECKUX M OPTaHMYECKHUX BEIIECTB) C COOIIOACHHEM MPaBHII
OezomacHOTO  OOpamieHWs C  BEIMIECTBAaMH W JJAOOpaTOPHBIM
obopynoBanueM; (GOPMYJIUPOBATH IEIH HCCIICIOBAHUS; MPEJCTABIATH B
pa3n4HOi  QopMe pe3ysbTaThl AKCICPUMEHTA, AaHAIU3UPOBATh U

OLICHUBATHb UX JOCTOBECPHOCTDH

14

ChopMHPOBaHHOCTh YMEHHSI OCYLIECTBIISATH LIEJICHANPABICHHBIA TTOHMCK
XUMHUYECKOW MH(POPMAITUU B Pa3IMYHBIX UCTOYHHKAX (Hay4dHas U y4eOHO-
Hay4Has JIUTepaTypa, CpeACTBa MaccoBoil uH(popMmarmu, cetb MHTepHET 1
IpyTue), KPUTUYECKH aHAIM3HPOBATh XUMHUUYECKYI0 HH(MOpMAIHIO,
nepepabarbiBaTh €€ M HUCHOJIb30BaTh B COOTBETCTBUM C IOCTaBIEHHOU

yueOHOI 3aaueit

15

ChopMupoBaHHOCT, ~ yMEHHUS  MPOTHO3UPOBATh, AHAIM3HPOBATH U
OIICHUBATh HWHQPOPMAIMIO C TIO3UIMKA JKOJOTHYECKOW Oe30macHOCTH
MOCJECTBUI OBITOBOW W MPOU3BOJACTBEHHON JEATEIbHOCTH 4YEIIOBEKa,
CBSI3aHHOW ¢ TmepepaboTKONW BeleCTB; CPOPMHUPOBAHHOCTh YMEHUM
0CO3HaBaTh OMACHOCTh BO3/ICWCTBHS HA KUBBIE OPTaHU3MbI ONPEIETEHHBIX
BEIIECTB, TIOHMUMAasl CMBIC]I [OKas3aTens MpeAesbHOM  JOMyCTUMOMN
KOHICHTpALlUM, W TMOACHATH Ha MIpUMCpax CHOCO6BI YMCHBIICHUA U

MMpeaOTBpalICHUA UX BPCIAHOI'O BOSﬂGﬁCTBHH Ha OpraHu3M YCJIOBCKA




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
O XUMHNH

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeopeTnyeckue OCHOBbI XUMUU

1.1

Ctpoenne BemectBa. CoBpeMeHHass MOJEIb CTPOCHHUS aToma. PacnpeneneHue
AJIEKTPOHOB MO JHEPreTH4ecKuM ypoBHAM. Kitaccupukamuss XUMHUYECKHX
31eMeHTOB. OCOOEHHOCTH CTPOCHHUS SHEPreTUYECKUX YPOBHEH aToMoB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS AaTOMOB. DIEKTPOHHAsS

KOH(Urypanus atoMma. BaeHTHbIE 3J1€KTPOHBI

1.2

Ilepuonnueckass cucrema xumudeckux dnementoB .M. Menneneena.
Ousnueckuil cMmbicn llepuonuyeckoro 3axkona /[.M. Menneneesa. Ilpuunnel u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWMCTB DJJIEMEHTOB M HMX COCIUHEHUM 11O
nepuojaM M rpymnmnaM. 3aKOHOMEPHOCTM B H3MEHEHHU CBOWCTB IPOCTBIX

BCIIECTB, BOOOPOJAHBIX COGI[I/IHGHI/II\/’I, BBICHIUX OKCUAOB U THAPOKCHUIOB

1.3

BanentHocts. DnekTpooTpunaTeabHOCTh. CTENeHb OKUCIEHUS

1.4

Buael xumudeckoi cBsi3u (KOBaJeHTHas, HOHHAsA, METAJJIMUecKasi, BOAOPOHAs)
U MeXaHU3MbI e€ oOpa3oBaHus. MeXMOJIEKYISIpHbIC B3auMOIeHCTBUS. BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. THIBl KPUCTAIUIMYECKUX

peméroK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKOHN peréTKu

1.5

XuMu4ueckas pcaKnus. Knaccn(bmcauml XUMHUYCCKUX pealcunﬁ B

HEOPraHWYECKON M OPraHUYeCKON XMMHUHU. 3aKOH COXPAaHEHHS MacChl BEIIECTB

1.6

CKOpOCTL pcaknuuu, €€ 3aBUCHMOCTbD OT Pa3JIMIHBIX (I)aKTOpOB

1.7

TenoBble 3¢ (GeKThl XUMUYECKUX peakiuid. TepMoxuMudeckre ypaBHeHUs

1.8

OOpatumble peakuuu. XuMHYeckoe paBHoBecue. DakTopbl, BIHAIOIIME Ha

COCTOSIHUE XUMHYeCKOro paBHoBecus. [Ipunnun Jle [llatense

1.9

:‘)HCKTpOJ'II/ITI/I‘IeCKaH Jucconuanus. CunpHple U cia0Oble QJICKTPOJIUTHI. Cpena
BOJOHBIX PpaCTBOPOB BCIICCTB: KHUCIAA, Hef/'ITpaJII)HaSI, mICJI04YHas. Crerenn

nuccoranuy. Peaknuy noHHOTO 0OMEHa

1.10

['unpomus cosneit. lonnoe npousBenenue Boabl. Bomopoansiii mokazarens (pH)

pacTtBopa

Crioco0bI BBIPAXXCHHA KOHLOCHTPAIIUU PACTBOPOB: MaCCOBas A0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIAPHAA  KOHUCHTpALUA. HacmmeHHme U HCHACBIIICHHBIC

pacTBOPLI, paCTBOPHUMOCTD. KpI/ICTaJ'IJIOI‘ UAPaThL

1.12

OKHUCIUTEIIFHO-BOCCTAHOBUTEILHBIC pCaknuuu. IloBeneHue BemiecTB B cpeaax ¢




pa3HbIM 3HaYeHHeM pH. MeTopl 2JIeKTpOHHOTO OaaHca

1.13

ONEeKTPOIN3 pacTBOPOB U PacCIUIaBOB COJIEH

OCHOBEI HeOpFaHquCKOﬁ XUMHNHU

2.1

Knaccudukanus Heoprannueckux coeguHeHnid. HomeHnkiatypa HeopraHmueckux

BCIICCTB

2.2

XWMHYECKHUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPUM, KaJIMi, KalbIUH,
MarHuii, aJIFOMHHHUN, IIHHK, XPOM, JKeJe30, Melb) M ux coeamHeHuid. OOmme

CIIOCOOBI MMOJIYUYCHHU MCTAJIJIOB

23

XWMHYECKHE CBOMCTBA BAXHEHIINX HEMETAIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yrmepoma U KpeMHHS) U UX  COCNUHEHUH  (OKCHIOB,

KHCIIOPOJICOICPKAIINX KUCIIOT, BOJOPOIHBIX COSTUHEHU)

24

TI'enernmueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K Pa3JINYHbIM

Kj1acCcaM

2.5

#H##Par### nenTudukanus HeopraHmueckux coequHeHnii. KauecTBeHHbIe

PCaKk Ha HCOPTraHNYCCKUC BCUICCTBA U NOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIE TOJIOKEHMSI TEOPUM XUMHUYECKOIO CTPOCHMSI OpPraHMYECKHX
coequHennii A.M. BytiepoBa. YTiepoaHbIil CKEJNET OpPraHMYe€CKONW MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOH CBSI3H. S- M P-CBSA3U. Sp3-, sp2-, sp-TUOpUAM3ALUU
opOuTaneil aToMOB yriieposia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTtpoeHus Moieky. ['omonoru. I'oMonornyeckuii psag. Mzomepus u uzomepsl

3.2

[TonstTne o  ¢yHKuUMOHANBHOM  rpynme.  OpHeHTalMoOHHbIE 3 (EKThI

3aMECTUTEIIEN

33

[IpencraBnenne o kimaccuukanuu oOpraHuyeckux BemiecTB. Homenkmatypa
OpPraHMYeCKUX COEAMHEHHWH (cucTeMaTuyeckas) W TpUBUAJIbHBIE Ha3BaHUs

BOKHEHIIMX NIPEACTABUTENIEH KJIACCOB OPraHUYECKUX BEIIECTB

34

CBO60I[HOp aIUKaJIbHBIA M HWOHHBIA MEXaHH3MBbI pCaKkuu. Ilonsatue o

Hykiaeoduie u anexkrpoduie. [IpaBmno Mapkosuukosa. [IpaBuiio 3aiiiieBa

3.5

Ankanbl. XMMHUYECKHE CBOWCTBA AJIKAHOB: raJOT€HUPOBAHUE, JETHIPUPOBAHUE,
TEPMHUYECKOE Ppa3NIOKEeHUEe, KPEKUHT, u3oMepu3anusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Crernuduka CBOMCTB IHMKJIOATKAHOB C MajbIM

pa3MEpoOM HUKIIA. Peakmun NPUCOCAUHCHUA U paIUKAJIBHOTI'O 3aMCIICHUA

3.6

AnkeHpl. XUMHUYECKHE CBOWCTBA: PEAKIMM MPUCOCAWMHEHUS (TajJoreHUpOBaHUE,
TUIPUPOBAHUE, TUIAPOTraJOr€HUPOBAaHUE, TUApPATALUs), TOPEHUs, OKUCIEHUS U
nonumepuzanuu. [IpoMblnieHHble W Ja00paTOpHBIE CIOCOOBI MOTYYEHUS

AJIKCHOB




3.7

AlkagueHbl. XHMMHUYECKHE CBOMCTBA AJIKaJUEHOB: PEAKIMU IPUCOCTUHCHUS
(ruapupoBaHue, rajoreHUpOBaHHUE), TOpPEeHUA W nonuMmepuzauuu. lloxyueHue

AJIKaIUCHOB

3.8

AnkuHbpl. XMMHUECKHE CBOMCTBA: peaKIMH MPUCOEIUHEHUs (FaJIoTeHHPOBAHUE,
THJIPUPOBAaHUE, THIpATalys, THIPOrajJoreHHpOBaHUE) KaK CIOCO0 MOMydYeHHS
MOJINMEPOB M JAPYIMX MOJE3HbIX NMPONyKTOB. Peaknmm 3amemenus. ['opeHue
aleTUJIEHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHH AJISL CBAPKU U PE3KHU

MCTAJIJIOB. HpI/IMeHeHI/Ie alCcTHUJICHA

3.9

Apenbl. XuUMHYECKHE CBOWCTBa O€H30JIa: peakuu  DIEKTPODUIHLHOTO
3aMeIleHus, NpUcOoeNuHeHusl (TUIpPUPOBaHME, TallOTeHHpOoBaHue). Peaxius
ropenus. OCOOEHHOCTH XMMHYECKHUX CBOMCTB Tosyosa. llomydenme OeHzoa.
Oco0OeHHOCTH XMMHYECKHUX CBOMCTB cTupona. [lonmuMepusanus crupoda.

Crioco0bI IMOJIYUYCHUA U IPUMECHCHHUEC apOMATUUICCKUX YITICBOOAOPOA0B

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CIUPTBHL. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICHiCTBHE €  HATpUeM Kak CIOCOO  YCTAaHOBJIGHUS — HaJlU4us
TUJPOKCOTPYNINbI, C  TaJIOT€HOBOAOPOJAMH  Kak  CcHoco0  HOJy4YeHHs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs JAeruaparanus. Peakuys ropeHus.
[Tonyyenune »sTaHoNa: peakiuss OpOXKEHMs TJIIOKO3bl, THIpaTalys ATHUJIECHA.
OTUIEHIVIMKOb U TJIMUEPUH KaK IPEJICTaBUTENN IMPENeIbHbIX MHOIOATOMHBIX

CIIMPTOB

3.11

®enosr. Xumudeckue cBOHCTBa (eHoma (peakiuu C HAaTpUEM, TUIPOKCHUIOM

HaTpus, Opomom). [Tonydyenne denona

3.12

Anpreruipl. XMMHUYECKUE CBOMCTBA TPEACIbHBIX allbJCTHIIOB: THIPUPOBAHUC,
KaueCTBCHHBIC pEaKIMM Ha KapOOHWIBbHYIO Tpymmy (peakuus «cepeOpsHoro
3epkana», B3aumoeiicteue ¢ rugapokcuaom menu (I). Tlomyyenne npeaenbHBIX
QIBJICTU/IOB. OKHUCIICHHE CIIMPTOB, THIApATalMs ameTwieHa. AIIETOH Kak

MpeaACTaBUTCIIb KCTOHOB. OcobeHHOCTH pCaKknun OKUCIICHUS allCTOHA

3.13

KapOoHoBbIe KHCIOTBL. XHMHYECKHE CBOICTBAa IpeNielbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBONCTB MyPaBbUHOM KHCIIOTHI.
[Tonyuenue mpenenbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE
aJIKaHOB, AJIKCHOB, NEPBUYHBIX CIUPTOB, AIBACTUIOB. BrIcue npenenabHble U

HCIIPCACIIBHLIC Kap60HOBBIe KHCJIOTHI

3.14

Cnoxuble »¢pupel U kupbl. CrnocoObl MOJYYEHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepudukanuu. IlpuMeHnenue ciaoxHBIX 3(QHUpPOB B
OUIIEBOW M MappOMEpHOW NPOMBINUIEHHOCTH. JKHpBI Kak CIO0XHbIE 3(UpBI
[JIMLEpUHA U BBICIIUX KapOOHOBBIX KUCIOT. XMMHUYECKHE CBONCTBA JKHMPOB:
THUIPUPOBAaHUE, OKHUCIIEHUE. ['Maponu3, WIM OMBIIEHHE, JKHPOB Kak CIOCO0

IIPOMBIIIJICHHOI'O ITOJIYUCHUA COJIell BBICHINX Kap60HOBBIX KHUCIOT. MBIJIA Kak




COJIM BBICHIHNX Kap6OHOBBIX KHUCJIOT

3.15

XVUMUYECKUE CBOWCTBA TJIIOKO3bl: pEAaKIMM C YYaCTHEM CIUPTOBBIX U
aNbJICTHIHOM TPYNI U MOJOYHOKHCIOE OpoxkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAUEHUE B JKU3HEIEATEIbHOCTH opraHu3Ma. Jucaxapuapl: caxaposa, ManbTo3a.
BoccranaBnuBaromye M HEBOCCTaHAaBIMBAIOIIME —aucaxapuisl. ['maponus
nucaxapuioB. llonmcaxapuasl: kpaxman, MHMKOreH. CTpoeHue MakpOMOJIEKYJ
KpaxMaja, IJIMKOI€Ha W LeJUIrosIo3bl. PU3NYecKue CBOMCTBA KpaxMmana U
LEJUTIONIO3bl. XUMHUYECKHE CBOMCTBAa Kpaxmana: TUAPOIN3, KayeCTBEHHas
peakuus ¢ MOAOM. XMMHUYECKHE CBOMCTBA LIEJUIFOJIO3BI: TMJIPOJIU3, MOJyUYEHHUE
3¢upoB nemmono3bl. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,

aleTaTHbIN MIENK)

3.16

AMHHBI. AMUHBI KaK OPraHUYE€CKHUE OCHOBAHUS: PEAKIMU C BOJIOM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIMH Kak NPEeICTaBUTENIb apOMATHYECKHUX aMHUHOB.
XUMHYECKHUE CBOMCTBA aHWJIMHA: B3aMMOJCHCTBHE C KHCIOTaMH, OpOMHOI
BOJIOM, oOkucieHue. IlonydyeHue aMHMHOB aJKWIMPOBAaHUEM aMMHaKa M|

BOCCTAHOBJICHUCM HUTPOIMPONU3BOAHBIX YITICBOJOPOJ0B

3.17

AMUHOKHUCIIOTBI ¥ O€NKH. AMHHOKHCIOTBI Kak aM(OTepHBIC OpTaHHUYECKUE
coenuHeHusi. OCHOBHbIE aMUHOKHCIOTHI, OOpasyromue Oenkd. XHUMHUYECKue
CBOMCTBa OCJIKOB: THAPOJIN3, JCHATYpAIHs, Ka4eCTBCHHBIC (IIBETHBIC) PCAKIIUU

Ha OenKu

3.18

CTpoeHre M CTPYKTypa MOJUMEPOB. 3aBUCHUMOCTh CBOWCTB IOJMMEPOB OT
cTpoeHUs: MoJsieKyJd. OCHOBHBIE CIOCOOBI MOJYYEHHUS BBICOKOMOJIEKYJISPHBIX
COEIMHEHMI: peakIy MOJMMEpU3alud U MOoJIUKOoHIeHcanuu. Knaccudukanus

BOJIOKOH

3.19

Hi#HPar## nenTuukaus opraHMuecKux coeAMHeHn. Pemenue

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paClio3HaBaHWEC OPraHNYCCKUX BCIICCTB

3.20

I'enetnueckas cBA3b MCXKAY KiIaCCaMU OpPTaHUYCCKUX CO€IUHEHUI

XUMHUS U )KU3HD

4.1

XuMus B ToOBcenHEBHOHN »xu3HU. [lpaBunma OGe3zomacHOM paboOTBl € €IKUMH,

TOpPHOYHMMU U TOKCUYHBIMHU BCIICCTBAMU, CPCACTBAMU OBITOBOI XMMUHU

4.2

XuMus U 310pOBbe. XUMHS B MEAUIIMHE. XUMHUS U CEITLCKOE X03IMCTBO. XUMUS B
NPOMBIIUIEHHOCTH. XHWMHUSI U JHEPreTHKa: MPUPOAHBIA W TMOMYTHBIA HEPTIHOU
rasbl, X COCTaB U ucnosnb3oBaHue. CoctaB HeYTH U e€ nepepaboTKa (IIPUPOAHBIE

MCTOYHUKHU YTJIEBOAOPOIOB)

4.3

XuMUAg U 3KOJOrus. XUMHUYECKOE 3arpsA3HEHHE OKpYKAloLed Cpenbl U €ro
nocienctus. Oxpana rugpocdepsl, mouBsl, atMochepsl, daopsl U (payHbl OT

XUMHYecKoro 3arpsizHeHus. IlpoOnemMa oTX0m0B ¥ MOOOYHBIX MPOAYKTOB.




AHBTepHaTI/IBHBIe HUCTOYHHUKHU DHEPTUU

OO01muye mpencTaBiICHHs] O MPOMBIIIICHHBIX CIOCO0aX TOMYyYeHUS XUMHUYECKUX

BElIeCTB (Ha MpUMEpe MPOU3BOJCTBA aMMHaKa, CEpHOW KUCIOThI). UEpHas u

4.4 nBetHas  Metauryprus.  CTEKJIO0O W CWIMKAaTHas  MPOMBINIJICHHOCTD.
[IpombrmnenHass  opranuueckas  xumus. CheIpp€ I OpraHUYECKOn
IPOMBIIIIIEHHOCTH

5 #H##Par### Tunbl pacu€THBIX 3a/1a4
HH#HPar##Pacu€Thl Macchl BemecTBa Wik 00bEMa Ta30B 10 U3BECTHOMY

5.1 KOJIMYECTBY BEI[ECTBA, Macce Wi 00bEMY OJHOTO U3 YUACTBYIOIIMX B PEAKIIHH
BEIIIECTB

52 HiH#HPar###Pacuérhl TerioBoro A pexTa peakuu

53 #iHtPar#H#Pacu€Tel 00BEMHBIX OTHOILIIEHUH ra30B MIPU XUMHUECKHUX PEaKIIUIX

54 HiHtPar#H##PacuéTsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) POAYKTOB

. pEaKIuu, eciIu OJHO U3 BEUIECTB JIaHO B U30BITKE (MMEET MPUMECH )
55 #H##Par###PacuéTb MacCcOBOM WM 00BEMHOMN JTOJIM BBIXOJIA TPOTYKTA PEaKIIUU
' OT TEOPETUYECKU BO3ZMOXKHOTO
#H##Par###Pacuérel maccel (00bEMa, KOJTMYECTBA BEIIECTBA) IPOYKTA PEAKIINH,

5.6 €CIIM OJHO M3 BEIIECTB JJaHO B BUJE PacTBOpA C OMPEACIEHHON MacCCOBOM J10IeH
PacTBOPEHHOTO BEIIECTBA

57 #H##Par##H#Pacd€Thl ¢ HCNIOJIB30BAHUEM MOHITHN «MaccoBasi J0JISH), «MOJISIpHAs

' KOHLIEHTPAIUs», «PACTBOPUMOCTD)
HH#HPar##HaxoxieHre MOJEKyIIpHOM (hOpMyYJTBl OPraHUYECKOT 0 BEIECTBA MO

5.8 €ro MJIOTHOCTH U MACCOBBIM JIOJISIM DJIEMEHTOB, BXOSIINX B €r0 COCTaB, UIIH 110

IIPOJyKTaM CrOpaHHUs




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

Epemun B.B., Ky3smenko H.E., Tepenun B.U. , JIlynun B.B.; JIpo3noB A.A., u
np./ Tlox pen. Jlyauna B.B. Xumus (yrmyonéuusiii ypoBenb) 10 xmacc-M.:
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IIpocsenieHue.
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ap./ Ilox pen. Jlynuna B.B. Xumus (yrnyOonénusiii ypoBens) 10 kmacc-M.:
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