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MNOACHUTEJIBHASA 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
benepanbHOI oOpa3oBaTenbHOI MPOTrpaMMBbl CpeaHEro o0111eT0
oopazoBanuga(POIl COO), npencraBieHHbIXx B DepepaqbHOM 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 mnporpamMme no XMMHMM Ha3Hay€HUE IpeaMmeTa «XUMUS» 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
OPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI OPraHUYECKON XMMMH.

Ilpenmer W 3HaYeHHWE  OPraHUYECKOW  XHUMHUHU, IIPEICTABICHHUE O
MHOT000pa3iy OPTaHUIECKUX COCTMHCHHUM.

DNEKTPOHHOE CTPOCHHE aToMa YIJIEpoJa: OCHOBHOE U BO3OYXAEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOKHOCTH aToMa yIJepoJa. XHUMHYECKas CBS3b B
OpraHUYeCKUX COEJUHEHUsIX. Tumbl TUOpUAM3ALMM AaTOMHBIX  OpOUTaNIeH
yraeposa. Mexann3mbl 00pa30BaHUs KOBAJICHTHOM CBsI3U (OOMEHHBIN U JTOHOPHO-
aKIENTOPHBINA). TUIBI MEepeKpbIBaHUS AaTOMHBIX OpOWTalIel, G- W T-CBS3U.
OpunHapHasi, ABOMHas U TpoWHas cBsA3b. CIocOOBI pa3pbiBa CBSI3€d B MOJIEKYJax
oprannueckux BeniecTB. [loHaTne o0 CcBOOOAHOM pajaukaie, HykjIeopuiae u
anexTpodue.

Teopuss cTpoeHHss oOpraHvdeckux coeauHeHut A.M. bytiaepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHNE TEOPUHU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKysipHbIE U  CTPYKTYpHbIE  (OPMYIIBIL.
CrpykrypHble (oOpMyJibl pa3IMUHBIX BHUJOB: pa3BEPHyTas, COKpallEHHAas,
ckenetHas. M3omepus. Buubl u30MepuM: CTPYKTypHasi, HPOCTPAHCTBEHHAS.
OnexTpoHHbIe AP(EKTHI B MOJIEKYJIAX OPraHUYECKUX COCTUHEHUMN (MHIYKTUBHBIN
Y ME30MEpPHBIN 3(PPEeKThI).

[IpencraBnenne o kiaccupukanuu opraHuueckux BemiectB. [lonsTue o
byHKunoHanpHOM rpymme. ['omonorus. ['omonoruueckue psnbl. CucreMaruyeckast
HOMeHKJaTypa opranudeckux coeauHeHudt (IUPAC) u TpuBmanbHble Ha3BaHUS
OTAEIIbHBIX MIPEICTABUTEIIEH.

OcobeHHOCTH W KIaccU(UKAIUS OpPraHUYeCKUX peaknuid. OKHUCIUTETHHO-
BOCCTAHOBUTEIbHBIE PEAKIIMM B OPTaHUYECKON XUMUMU.

OKCIIEpUMEHTAJIbHBIE METOIbl HW3YUYEHHS] BEIIECTB M HUX MPEBPAICHUIN:
O3HAKOMJICHHE ¢ oOpasllaMd OpPraHMYECKHX BEHIECTB M MaTephajlaMM Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BELIECTB IMPU HArpEBAHUU
(nnaBneHue, OOyTJIWMBaHWE W TOPEHHE), KOHCTPYHPOBAHUE MOJEICH MOJIEKYI
OpraHUYECKUX BELIECTB.

Yraesoaopoasbl.

Aunkanbl. ["'omosiorudyeckuil psj ajakaHoB, obmiast (opmyia, HOMEHKIATypa U
u30Mepus. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB, SP -
ruOpuan3anus aToOMHBIX opOuTaneit yriepoaa, o-cBsizb. DU3HUECKUE CBOMCTBA
aJIKaHOB.

XUMHUYECKHE CBOWMCTBA aJKAHOB: pPEAKIMU 3aMEIICHUS, W30MEpPHU3AlNH,
JETUAPUPOBAHUS, TUKIN3ALNH, IUPOJIN3a, KpEKUHTra, ropenus. [IpeacraBnenue o



MEXaHU3M€ PeaklUi paguKaIbHOTO 3aMEIEHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHus U MTPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popMyna, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IMKJIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IMKJIOMEHTAH, IMMKJIOTEKCaH) MUKIOATKaHOB. COCOObl MOTyUYeHUs |
MIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMmonoruyeckuii psii aJikeHOB, 001Ias Gopmysa, HOMEHKJIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ —AJKEHOB, Sp’-
ruOpuan3anus aTOMHBIX OopOuTaned yriepoga, - U m-cBsi3u. CTpykTypHas u
reoMmeTrpudeckas (muc-tpanc-) wuzomepus. DusnvecKkue CBOICTBA aAJKEHOB.
XUMHUYECKHE CBOICTBA: peaklUUd MPUCOEAUHEHHMS, 3aMEUIEHUSI B O-TOJOKEHUE
IIPU JBOMHOM CBSI3H, NOJUMEpU3auuu U okucineHus. IlpaBmiio MapkoBHUKOBa.
KauecTBeHHble peakiuy Ha JBOIHYIO CBA3b. CIOCOOBI MONyYEHUS U MPUMEHEHHUE
AJIKEHOB.

Ankaauensl. Knaccudukarus aikaaueHoB (CONPsHKEHHBIC, U30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOECHUS U XUMHUYECKUX CBOMCTB
CONpsKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenue. Ilonmumepuszanus
conpspKEHHBIX TueHOB. CriocoObl MOMyYeHUs U MPUMEHEHUE aJIKaIueHOB.

Ankunbl. ['oMonorudeckuii psij ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ ajJKUHOB, Sp-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusndyeckrue CBOWCTBA AJIKUHOB.
XWUMUYECKHE  CBOMCTBA:  peakUMW  NPUCOEAUHEHHUs, JIUMEpU3aAUUU U
TpUMEpPH3ALMHU, OKHCIIeHHU. KUCIOTHBIE CBOICTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYO CBs3b. KauecTBEHHBIE peaKIMK Ha TPOHHYIO CBsI3b. CIOCOOBI MOITyYEHUS
Y IPUMEHEHUE aJTKUHOB.

ApoMaThyecKue YTIeBOJOPOIbl (apeHsl). I'oMonoruueckuil psiji apeHoOB,
oOuast popMyia, HOMEHKIATypa U U30MEpPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJeKylbl OeH3ona. du3nueckue CBOWCTBA apeHOB. XHWMHYECKHE
CBOICTBA O€H30J1a U €r0 TOMOJIOTOB: PEaKMu 3aMelIeHHs] B OEH30JIbHOM KOJIbIIE U
YIJIEBOJOPOJAHOM paJHKale, peakuuu NPHCOECIAUHEHUS, OKHCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBineHue o0 OpHUEHTUPYIOIIEM JEWCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPE aJIKWIBHBIX pPaJUKAIOB, KapOOKCHUIIBHOM,
THJIPOKCUJIBHOM, aMUHO- W HUTPOTPYIIIbI, aTOMOB TrajoreHoB. OcobGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepusarus ctuposa. CriocoObl MOMyYeHUs U
MPUMEHEHUE apOMATUUYECKUX YTIEBOJIOPOIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsHbIE ra3el. HedTh u €€ mpoucxoxaeHue.
KameHnHbIi1 yroias U npoaykThl ero nepepadbotku. CrocoOsl nepepaboTKi HEPTH:
MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATATMTUYECKUN), PUDOPMUHT, MHPOIH3.
[IponykThl nepepaboTKH HEPTH, UX IPUMEHEHUE B TPOMBILIUIEHHOCTH U B OBITY.



['eneTnueckas CBs3b MEXY PA3JIMYHBIMU KJIACCAMU YTJIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHHE TaJIOTeHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMeIleHHUsT TajJloTeHa Ha THAPOKCOTPYNIYy, HUTPOrpyNny, MHAHOTPYIIIY,
amuHorpynmy. /JleficTBue Ha TaJllOT€HIPOU3BOJHbBIE BOAHOTO U CIHUPTOBOIO
pacTBOpa 1mIEnoun. B3aumonencTBue OUTraIOr€HAIKAHOB ¢ MAarHMEM U IIUHKOM.
[Tonsitue 0 METaNIOOPTraHUYECKUX COEJIMHEHUSX. Hcnonb3oBanue
raJIOTEeHNPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE W TNPU CHUHTE3E
OpPraHUYECKHUX BEIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUN:
u3ydeHue (GU3HUEeCKUX CBOWCTB YIJIEBOJOPOAOB (PACTBOPUMOCTD), Kaue€CTBEHHBIX
peakuuii yrieBoJOPOJOB Pa3IUYHBIX KJIacCOB (0OeciBeYMBaHWE OpPOMHOW WIIU
MOJHOM BOJBI, pacTBOpa IE€pMaHraHaTa KajHs, B3aUMOJEHCTBUE allETUIIEHA C
aMMUa4HBIM pacTBOpoM okcuma cepebpa(l)), kadecTBeHHOE OOHapyKeHHE
yriepoja U BOJOpOJAa B OPraHMYECKUX BEIIECTBaX, IOJIYyYEHUE OTUJICHA U
U3YYEHHUE €ro CBOWCTB, O3HaKomiieHHe ¢ KomiekiusmMu «Hedtb» u «Yrompy», ¢
oOpa3llaMM IUIACTMAcC, KaydyyKOB M PpE3UHbI, MOJEIMPOBAHHUE MOJEKYI
YTJIEBOJOPOI0OB U FAJION€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoaconepxaiiue opranuieckue coeJuHeHMs.

[IpenenbHble oAHOATOMHBIE CcHUPTHL. CTpoeHue MoJekyd (Ha Mpumepe
METaHOJIa W 3TaHona). l'omosormueckuil psn, obmas Qopmyna, H30MEpHs,
HOMEHKJIaTypa M kinaccudukanus. DPuznyeckue CBOWCTBA  MpelEIbHBIX
OJIHOATOMHBIX CHUPTOB. BomgopoaHbie CBSI3M MEXAYy MOJEKYJIaMH CIIMPTOB.
XUMHUECKHE CBOMCTBA: peaKklUMH 3aMEeIlEHUs, JerujapaTanuu, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKUMHU UM  HEOPraHWYECKHUMH  KHCIIOTaMH.
KauecTBeHHas peakuns Ha OJJHOATOMHBIE CIUPTHI. JlelcTBHE ATaHOIa U METAHOJIA
Ha opranu3M uesjoBeka. CrocoObl MONY4YEHUS W TMPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U
XUMHYECKUX CBOMCTB.

MHoroaToMHble CHHUPTHI — JTWICHIVIMKOJIb W TIulepuH. Dusznyeckue u
XUMHUYECKUE CBOMCTBA: PEaKIMU 3aMEIlEeHUs, B3aUMOJACICTBUE C OPraHUYECKUMHU
U HEOPraHWYECKHUMH KHCIOTAMH, KAYECTBEHHAs pEaKIUsl Ha MHOIO0ATOMHBIE
cnupthl. [IpencraBienne o MexaHU3ME peakUMid HYKICO(UIHHOIO 3aMELICHHUS.
JeiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl TMOMy4YeHUsT HW MPUMEHEHUE
MHOTOaTOMHBIX CITUPTOB.

@®enon. CTpoeHHME MOJEKYJIbl, B3aUMHOE BIUSHHE THIPOKCOIPYIIBI U
oenzonbpHOro sigpa. dusmueckue cpoiicTBa (peHona. OCOOEHHOCTH XMMUYECKUX
cBoiicTB (eHona. KauectBeHHbie peakimu Ha (enon. TokcuyHOCTh (heHona.
CrniocoObl nostydenust 1 npuMenenue penona. Genondopmanbaeruanas cMona.



KapOoHunbHbIE COEIUHEHNS — AJIbJIETU/IBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIbHOM TpyIIibl. ['oMosiornueckue psiibl ajabIeTUI0B U KETOHOB, O0IIas
dbopmyna, mzoMepuss U HOMeHKIarypa. DU3MYECKHE CBOWCTBA aJbJIETUIOB U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJbJETHUJIOB M  KETOHOB:  PEaKUUHU
npucoeguHeHus. OKUCIEHUE aabJeru0B, KAYECTBEHHBIE PEAKIIMU Ha aJlbJICTH/IbI.
CriocoObl OJTy4YeHHs ¥ IPUMEHEHUE aIbJETH]IOB U KETOHOB.

OHOOCHOBHBIE Mpe/eIbHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KuCIO0T. M3oMepus u HoMeHkIaTypa. dusnueckue cBoricTBa
OJIHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBS3M MEXITY
MOJIEKYJIaMUd KapOOHOBBIX KHUCIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKalMy, pPeakluu C Yy4acTUEeM YTJEBOJOPOJIHOIO paauKaa.
OcoOeHHOCTH CBOWMCTB MypaBbUHOW KUCIOTHI. [loHSTHE O TPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHoOrooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENpPEICNbHBIX U apOMATUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCIIOT, TUJIPOKCUKAPOOHOBBIX KHUCJIOT. [IpeacTaBurenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CT€apuHOBAas, NaJIbMUTUHOBAs, OJICMHOBAs, JUHO]IEBAS,
JUHOIeH08as KUCIOThI. CIIOCOOBI MOTYYEHUSI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble >¢upsl. ['omonoruueckuii psan, oOmas dopmysna, U30Mepus u
HOMeHKJarypa. Duznyeckne M XUMHYECKHE CBOWCTBA: THUIAPOJIU3 B KHUCIOW H
HIETIOYHOM Cpene.

Kupswi. Ctpoenue, Gpu3ndecKkue U XUMHUYECKHUE CBOMCTBA KUPOB: THAPOJIH3 B
KHUCIION U 11enouHo cpenie. OCOOEHHOCTH CBOWCTB KHUPOB, COJEPKAIIMX OCTATKH
HEMPEACIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOJE.

MpbIa Kak COJIM BBICITUX KapOOHOBBIX KHCJIOT, MX MOIOIIEE JICHCTBHE.

OO6mas xapakrepucTuka yrieBoaoB. Knaccudukamnus yraeBogaoB (MOHO-, AH-
U rnoiucaxapujbl). MoHOcaxapuabl: TIIOKO3a, (QpPyKTO3a, TajakTo3a, pudo3a,
ne30kcupu0o3a. u3nuecKkue CBOMCTBA W HAXOXJEHHE B mpupoje. DoToCUHTES.
XUMHUUYECKHE CBOWCTBA IIIFOKO3bI: PEAKIIUN C YHACTUEM CHUPTOBBIX U aJIbJIETUIHOU
IpyNI, CIOUPTOBOE U MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHue TIIOKO3BI, €&
3HAYEHUE B KU3HEICIATEIbHOCTH Opranu3mMa. Jlucaxapuapl: caxaposa, MajabTo3a U
nakTo3a. BoccraHaBnuBaromme 1 HEBOCCTAHABIMBAIOIINE aucaxapuasl. ['uaponus
nucaxapuaoB. Haxoxaenue B npupojie u npuMmeHenue. [lonncaxapuapl: kpaxmann,
INIMKOTeH W 1eiunonio3a. CTpoeHne MakKpoOMOJEKYyJ Kpaxmala, TJIMKOTeHa |
LHEJUTr0NIO3bl.  PU3MYECKHMEe CBOMCTBA KpaxMajla M LEJUIIJIO3bl. XHWMHUYECKUe
CBOMCTBAa KpaxMalia: THAPOJIN3, KAYECTBEHHAsl PEaKius C HOJAOM. XHUMHUYECKHUE
CBOMCTBA WEJUTIONIO3bI: TUAPOJIN3, ToIyueHue 3QupoB 1etono3bl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTAJIbHBIE METOIbl HW3YUYEHHS] BEIIECTB M HX MpPEBPAICHUIN:
PacTBOPUMOCTbD PA3JIMYHBIX CIUPTOB B BOJIE, B3AMMOJICHCTBUAE ITAHOJA C HATPUEM,



OKHCJIEHUE 3TUJIOBOTO CIHPTA B albJIETU]] HAa PACKaJEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHpPTa JIUXPOMATOM Kaiusi (BO3MOXHO HCIOJb30BaHHE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha aJlbJCTUIIbl (C THUIPOKCUIOM
nuammuHcepeOpa(l) wu  runpoxcumom  meau(ll)), peakuus raunEepuHa €
ruapokcugom Menu(Il), xumuyeckue cBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ runapokcuaom menu(ll), Bzaumoneicteue
KpaxMajia C MOJIOM, PEIIEHHE AKCIEPUMEHTANbHBIX 3a7a4 1Mo TemMaM «CIUPTHI U
(denonb, «KapooHoBbIe KHCTOTHI. ClIOKHBIE A(DUPBD).

A30TCoAep:KalMe OPraHN4YecKre COeINHEeHNS].

AMMHBI — OpraHMYECKHE MPOU3BOAHBIE amMMuaka. Knaccudukanus aMruHOB:
anudaTuyeckue M apOMATHUYECKUE, IEePBUYHBbIC, BTOPUYHBIE U TPETUYHBIE.
Crtpoenue moliekyl, obmiasi GpopMmysa, U30MEpHsi, HOMEHKIaTypa U (U3UYECKUE
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(paTHUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ANKWJIMPOBAHUE, B3aUMOJCHCTBHE NEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Counu alKuIaMMOHUS.

AHWIMH — TIpEACTAaBUTENIb AMHUHOB apomaTudyeckoro psana. CrpoeHue
aHWwIMHA. B3anMHOe BIMsSHUE TPYNI aTOMOB B MoJieKyJe aHwimHa. OCcoOOeHHOCTH
XUMHUYECKUX CBOWCTB aHuiuHA. KayecTBeHHblEe peakiuu Ha aHuWiIuH. CrocoObl
MOJIy4YeHUs] M TpUMeHeHHe aiudaTuyeckux amMuHOB. [lonydeHuwe aHuiIMHA U3
HUTPOOEH301A.

AmuHokucioTel. HoMeHnknaTypa u uzomepusi. OTaelbHbIe TPEACTABUTENIN O
AMUHOKHUCJOT: TJIMUWH, anaHuH. @u3nuecKkue CBOWCTBA aMUHOKHCIOT.
XWUMUYECKHE CBOWCTBA AaMHUHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKUX
COCIMHEHUM, peakius MOJUKOHIEHCAlUK, OOpa3oBaHHWE TENTUIHON CBS3H.
buonorndeckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 ENTUIOB.

benku kak mnpupoaHsie noiuMepsl. llepBuuHas, BTOpUYHAs W TpPETUYHAs
CTpYKTypa OenkoB. XHMMHUYECKHE CBOMCTBAa OEIKOB: THUIPOJIU3, JCHATYypalus,
KAUECTBEHHbIE PEAKIIMU Ha OEJIKHU.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHS] BEIIECTB M HUX MPEBpalllCHUN:
pacTBOpeHHe OElKOB B BOJAE, JEHATypalus OElIKOB IpPH HAarpeBaHWU, I[BETHHIC
peakiuu Ha O€JKW, pelIeHHe HJKCIePUMEHTAIbHBIX 3ajlad [0 TeMaM
«A3zoTcoaepkaiiue OpraHUYeCKue COCMHEHUS u «Pacrno3HaBanue
OPraHUYECKUX COCIMHECHUI.

BricokoMoJIeKyJISIpHBbIE COeIMHEHUS.

OCHOBHBIC TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJIUMEPHU3AIUU, CPEAHSS MOJICKYIIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJTUKOHICHCALIUS.



[TomumepHble Matepuanel. [lmacTmaccel  (ITOJIMATUIIEH, IOJIUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJTUCTHPOJ, MOJIUMETHIMETAKpUIAT, MOJUKApOOHATHI,
novdTIWIeHTepedTanaT). Y THin3anus 1 nepepadboTka rmiacTHka.

DnacToMepsl: HaTypaJIbHbII KayuyK, CUHTETHUYECKHUE Kay4uyKH
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3unHa.

Bosokna: HaTypanbHbIe (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHBIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAlpOH U JIABCAH).

[Tonumepsl CHEIUATIBHOTO Ha3HAYECHUS (Tedon, KeBJap,
AJIEKTPONPOBOIAIINE MTOJUMEPHI, OMOpa3IaraeMble OJUMEPHI).

OKCHepUMEHTAIbHBIE METOJbl HM3Yy4YEeHHs] BEIIECTB M UX IPEBPAILCHUIA:
O3HAaKOMJIEHHE C 0oOpa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB, PEIICHHE JKCIEPUMEHTAIbHBIX 3adad no Teme «Pacno3HaBaHue
IUIACTMACC U BOJIOKOHY.

PacuérHbie 3apauu.

Haxoxnaenue MoJekyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIUHEHHS TI0
MacCOBbIM  JIOJIAIM JJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXIACHHUE
MOJICKYJISIPHON  (POPMYJIBI OPraHMYECKOTO COCAMHEHHS I10 Macce (00BEMY)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakluMd W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYyIIbl
OpPraHUYECKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIH CIIOCOOOB
MOJIYYEHMS], ONPENEICHUE JIOJM BBIXOJA MNPOAYKTa PEAKLHH OT TEOPETHYECKH
BO3MOYHOTO.

MexnupeamMeTHbIE CBA3H.

Peannsanus MeXNpeIMETHBIX CBA3EH IPU U3YYEHUH OPraHUYECKON XMMHH B
10 kmacce oCyIIECTBISETCS 4YEpe3 HUCIHOJIb30BAaHUE KaK OOLIMX ECTECTBEHHO-
HAyYHBIX TIOHATHM, Tak ¥ TOHATHM, NPHUHATBIX B OTIEIBHBIX MpEaMeTax
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01Ke eCTECTBEHHO-HAYYHbIE MTOHATHUS: SIBJICHUE, HAYYHBIA (PaKT, TUIIOTE3A,
TEopus, 3aKOH, aHaJIW3, CHUHTE3, Kiaccupukauus, HAOIIOJACHHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJI€b, MOJIETTUPOBAHHE.

®uzuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKya,
SHEPreTUYECKUM ypOBEHb, BEHIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BElIeCTBa, (PU3MUECKHE BEIUYMHBI, €IWHUIBI HU3MEpPEHUs, CKOPOCTb, SHEPTrus,
Macca.

buonorusi: kierka, opraHusM, S3KOcucTeMa, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA M TeTEPOTPO(HBIA TUI NUTAHUS, OpOKEHHE,
dbotocuHTe3, IbIXaHUE, OEIKH, YIJIEBOABI, JKUPBI, HYKIEHHOBBIE KHCIOTHI,
(hepMEeHTHI.

['eorpadus: nose3Hble HCKOMIAEMBbIE, TOILIUBO.



TexHonorus: IMUIICBBIC IIPOAYKTBI, OCHOBBI PpPallHMOHAJIBbHOI'O IIMTAHHA,
MOKOIIUC CPCACTBA, MAaTCPpHUAJIbI U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.

11 KJIACC
OBHIAS N HEOPTAHNYECKAS XUMMSI

TeopeTnvyeckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX siAep. XUMHAUYECKUM 3iieMeHT. M3otonbl. CTpoeHue
AIIEKTPOHHBIX 00O0JIOUEK aTOMOB, KBAHTOBBIC UHCIIA. DHEPTETHUYECKHUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukanuss XuMHU4eCKUX 3JIEMEHTOB (S-, P-,
d-, f-anmements). PacmpeneneHue dSIEKTPOHOB 1O AaTOMHBIM  OpPOUTAIISIM.
DNeKTPOHHBIC KOH(PUTYpPAIIMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHUOIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, DJIEKTPOHHBIC KOH(UTYpaIlMd HOHOB.
DIIEKTPOOTPULATEIIBHOCTD.

ITepnonnueckuii 3akoH u Ilepuoanyueckas cucTeMa XMMHYECKUX 3JIEMEHTOB
.M. MenneneeBa. CBsA3b nepuoauyeckoro 3akoHa u Ilepumogmyeckoil cucTeMbl
XUMHYECKUX JJEMEHTOB C COBPEMEHHOM TEOpHUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CJOXKHBIX BEIIECTB IO TpylmaM ¢ IepuojaM. 3HA4YCHHUE
nepuoanyeckoro 3akona /.M. Menneneena.

XuMu4deckass CBsA3b. BHIbl XMMMUYECKOM CBSI3M: KOBAJICHTHas, WOHHAas,
MeTanyeckas. MexaHu3mbl 00Opa3oBaHUs KOBAJEHTHOW CBSI3UM: OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIA. DHEPrus U JyIuHa CBA3U. [1oJIsIpHOCTD, HAIIPaBICHHOCTD U
HACBIIIAEMOCTh KOBaJE€HTHOW cBsizu. KparHbie cBs3u. BopopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOICUCTBUS.

BaneHTHOCTh M BaJICHTHBIE BO3MOYKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMEpPE COCAUHCHUMN
AJIEMEHTOB BTOPOTO MEPHOA).

IIpencraBneHure 0 KOMIUIEKCHBIX coenMHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCIMHEHUH.
[ToHsITHE O KOOPAMHAIMOHHOW XUMUMU.

BemectBa  MOJIGKYJIPHOTO M HEMOJIEKYJSAPHOTO  CTpOE€HHUA.  THIIbI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIICCTB.

[Tonsitue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpeacraBienue o
KOJUTOMJHBIX pacTBopax. CrnocoObl BBIpaXEHHUS KOHIICHTPAIlUM PaCTBOPOB:
MaccoBasi J0Jisl BEIIECTBA B PacTBOpPE, MOJISIpHAs KOHIICHTpalus. HachllieHHbIe 1
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamoruaparsl.

Knaccudukanys u1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBHUAIIbHbBIC
Ha3BaHMS OTJICJIbHBIX MPEACTABUTEIEH HEOPTaHUYECKUX BEIIECTB.

Kinaccudukaiys XUMHYIECKUX PEaKIMil B HEOPTaHUYECKON U OpraHuYeCKOM



XUMHUH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3(HEKThl XUMUYECKUX PEAKIUH.
Tepmoxumudeckre ypaBHEHUS.

CkopocTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3MyHbIX (PaKTOPOB.
['oMoreHHbI€ U TeTEPOreHHbIE peakiuu. Karanus u Katain3aTopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOT0 paBHOBecHs. DaKTOphI, BIUSIONIME HA IOJOKEHHE XHUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, AABICHUE U KOHIEHTPALIMK BEIIECTB, YUYaCTBYIOIIUX B
peakuuu. [Ipunuun Jle [lartense.

Onextponutuyeckas auccouuanus. CuilbHble U Ci1a0ble  3JIEKTPOJIUTHI.
Crenenp aucconanuu. Cpena BOJHBIX PAaCTBOPOB: KUCIIOTHAs, HEUTpasibHa,
mienouHas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTErneHb  OKUCIIECHUS.
OkucnuTenb ¥ BOCCTaHOBUTENb. I[Iporecchl OKHCIEHUS M BOCCTAHOBJICHMS.
Baxneime OKUCIUTENM W BOCCTAaHOBUTENIU. MeETOJ S3JEKTpPOHHOro OanaHca.
DNEKTPOaU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHS] BEIIECTB M HUX MPEBPAICHUIN:
paslioKeHHWe TMEePOKCHIa BOJOPOJa B MPUCYTCTBUM KaTajlu3aTopa, MOJEIn
KPUCTANTMYECKUX PEIIETOK, TPOBEACHUE PEaKIIMii HOHHOTO 0OMEHA, ONpeeICHUE
Cpelbl PacTBOPOB C IMOMOIIBIO WHIUKATOPOB, HU3YyUYECHHE BIUSHUS Pa3IUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOM PpEaKIMU M TMOJOXKEHUE XUMHYECKOTO
paBHOBECHSI.

Heoprannyeckasi xummusi.

[Tonoxenne HemeraiwioB B llepuoguueckon cucremMe XUMHYECKHX
sanementoB J.W. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Duznyeckue
CBOMCTBa HEMETAJJIOB. AJIJIOTPOIUS HEMETAIIOB (HA MPUMEPE KUCIOPOJia, CEpHI,
dbocdopa u yriaepoaa).

Bomopon. Ilomydyenue, ¢gusnueckne M XUMHUYECKHE CBOMCTBA: PEaKIMU C
METaJUIJaMd M HEMETaJUlaMH, BOCCTaHOBUTEIbHbIE CBOWCTBA. ['mapuusl.
TomMBHBIE 2JIEMEHTHI.

["amorensl. Haxoxnenue B mpupoje, crnocoObl MOJydeHUs, (PU3UUYECKUE U
XMMHUYECKHE CBOMCTBA. ['aJIoreHOBOIOPOIbl. BaxkHEUIINE KHUCIOPOICOAECPKAIINE
COeJIMHEHHUs TaynoreHoB. JlabopaTopHble U TPOMBIIUIEHHBIE CIIOCOOBI MOTYyYEeHHUS
rajioreHoB. [I[pruMeHeHue TaJIoreHOB U UX COSMHEHUH.

Kucnopoa, o3on. JlaGopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI MOJYyYEHUS
Kuciopoaa. @u3nueckue U XMMUYECKUE CBOWCTBA U MPUMEHEHHE KHCIOpOaa U
030Ha. OKCUABI U EPOKCHUIBI.



Cepa. Haxoxnenue B mpupOJie, CIOCOOBI MONy4YeHUs, (PU3NUECKHue U
xumuueckue cBoictBa. CepoBogopon, cynbduasl. Oxcua cepoi(IV), oxcun
ceprl(VI). CepHucras u cepHas KUCIOTBI U WX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. Haxoxnenue B TMpupoae, CHOCOOBbl MONMydeHUs, (U3HUECKHE W
XUMUYECKUE CBOMCTBAa. AMMHAK, HUTpUAbl. OKCHUJIBI a30Ta. A30THCTast U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHue a3oTa
U €r0 COeIMHEHUI. A30THBIE YIOOpEHUSI.

®dochop. Haxoxnenue B mpupoje, CrocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochuner u dochun. Oxcuabl docdopa, dochopnas
kuciota u e€ conu. I[lpumenenue Qocdopa u ero coenunenuit. PocopHbie
yaoOpeHus.

VYrrnepon, HaxoxAeHHWE B mpupone. AJUIOTPONHbIE  MOAUDUKAIUH.
duznyeckue W XHUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yrnepona(IV), yrompHast kuciora u eé
CoJiu. AKTHBUPOBAHHBIA Yyroyb, aacopOuusa. DyinepeHsl, rpadeH, yriepojHble
HaHOTPYOKU. [IpuMeHeHne MpOCTHIX BENMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €T0
COeIMHEHUH.

Kpemnuii. Haxoxaenue B mpupojie, CrocoObl MojaydeHus, (puznyeckue u
xumuueckue cpoictBa. Oxcun kpemuusa(1V), kpemMHueBasi KUCIOTa, CUIUKATHIL.
[IpumeneHue kpeMHus U ero coequHeHnii. CTekio, ero nojy4eHue, BUJIbl CTEKJIA.

[Tonoxenune MeramoB B Ilepuoandeckoil cUCTEME XUMHYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. OOmue
¢uzmyeckre cBoOWCTBA MeTauioB. IIpuMeHeHHE MeETa/ioB B OBITY U TEXHUKE.
CiuiaBbl METAILIOB.

DONEKTPOXUMUUYECKUM psifi HampspbkeHud metawioB.  OOmmume  crnocoObl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPrUsl, MUPOMETAJLTYPIus,
anekTpoMeramutyprus. [lonsatue o koppo3um MertamioB. CrnocoObl 3alIuThl OT
KOPPO3HH.

O6mas xapakrepuctuka MmeTtamioB [A-rpynmel [lepuonnueckoid cucTeMsl
XUMUYECKUX »dJIeMeHTOB. Harpuii wu kanuii: nonydeHue, ¢GU3HMYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapaktepuctuka metamioB IIA-rpymmer Ilepuogndeckoit cucTeMsl
XUMUYECKUX DJJIEMEHTOB. MarHuid ¥ KajblMi: TMOJydeHue, (Quanyeckue W
XUMUYECKUE CBONCTBA, MPUMEHEHUE TNPOCTHIX BEIIECTB W WX COCIUHCHUH.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

ATIOMHUHHN: TTOTy4eHHe, (GU3NIECKHUE U XUMHUYECKHE CBOWCTBA, MPUMECHECHHE
MPOCTOTO BeIleCTBA M €ro coeAuHeHui. AmdoTepHbIe CBOWCTBa OKCHAA U
TUAPOKCHUA ATFOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.



OOmast xapakTepucThka MeETauIoB TOo00YHBIX moarpymm  (b-rpymm)
[leproanyeckoi CUCTEMbl XUMUYECKUX AJIIEMEHTOB.

Pu3nYecKne 1 XMMUUYECKHE CBOMCTBA XpoMa U €ro coenuHeHul. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U AUXpOMATHI, UX
OKHCJIMTEIbHBIE CBOMCTBA. [lonydyeHne u npuMeHeHue xpoma.

@u3nuecKkue M XUMHUYECKHME CBOMCTBA MapraHia M €ro COEIMHEHUM.
Baxueiimme coeaunenuss wmapranua(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranaT kanausi, €ero OKUCIUTEIbHBIE CBOMCTBA.

duznueckue U XUMHYSCKHUE CBOMCTBA JKeje3a M ero coeauHeHu. OKCHOBI,
ruapokcuasl u conu xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHUE Kene3a
Y €ro CILIABOB.

Pu3nyYeCcKrue 1 XMMAYECKHE CBOMCTBA MeIU U €€ coeauHeHuil. [lonyuenue u
IIPUMEHEHHUE MEJIU U €€ COEUHECHUU.

[Muuk: monydyeHue, ¢GU3MUECKME W XUMUYECKHUE CBoMcTBa. AMdoTrepHbie
CBOIMCTBA OKCHJIA ¥ TUAPOKCHIA IIUHKA, TUIPOKCOKOMIUIEKCHI IIMHKA. [I[pumMeHnenune
[MIHKAa U €r0 COeANHEHNH.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HUX MpPEBpalllCHUN:
u3ydeHue oOpa3lioB HEMETaJIOB, ropeHue cepwl, pocdopa, xkeneza, MarHus B
KHCIIOPOJIE, M3Yy4YEHUE KOJUIeKIMU «MeTalibl M CIUIaBbl», B3aUMOJCHCTBHUE
HIEJIOYHBIX M IIEJTOYHO3EMENbHBIX METAIIOB C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE LIMHKA U JKejie3a C PacTBOPaMHU KHCJIOT U
1IEJ104YEel, KaYECTBEHHBIE PEAKIIMU HA HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPOJA
W KaTHOHBbI METAJJIOB, B3aMMOJICMCTBHE THUIPOKCUIOB AIIOMHHUA M LHMHKA C
pacTBOpaMU KHCJOT U IIEJIOYEH, PENIEHHE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U Gochop U UX COSAMHEHUSN,
«Mertanibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIII.

XuMHUS U KU3Hb.

Ponb xumMum B 06ecniedyeH yCTOMYMBOTO pa3BUTHs yesnoBeuecTBa. [lonaTue
O HAY4YHBIX METOJaX IIO3HAHUS M METOAOJIOTMA HAyYHOrO HWCCIENOBAHUS.
HayuHble puHLIKINBI OpraHu3aluu XUMHYECKOTO NpOonu3BOACTBA. [IpoMBIIITIEHHBIE
CrocoObI TTOTYUEHUsI BXKHEUIIIUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKa,
CEpPHOM KHCJIOTHI, MeTaHoJa). [IpombIlieHHbIE CIOCOOBI MOTYUYEHUSI METALIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAOWIEH CpeAbl U €r0 MOCIEACTBUS.
Ponb xuMuu B o6ecriedeHrH SHEPreTHUECKOM 0€30MacCHOCTH.

Xumuss U 300pOBbE 4enoBeKa. JlekapcTtBeHHble cpeactBa. IIpaBuna
WCIOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Posib XumMuu B pa3BUTUHN METULIMHEI.

XuMHsI TIAIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Ponb Xxumun B
oOecrieyeHuH MUIIeBOM 0€30MacHOCTH.



Kocmernueckne u mapdromepubsie cpeactBa. beiroBas xumus. [Ipasuiia
0e30MacHOr0 MCMHOJb30BaHUS MpenapaToB OBITOBOW XWMHUU B TOBCEAHEBHOM
KHU3ZHU.

XuMUsl B CTPOUTENHCTBE: BAXKHEUIIINE CTPOUTENIbHBbIE MaTepHuaybl (IIEMEHT,
OCTOH).

XuMHsl B CEJIbCKOM X03sicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE y100pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUAIbl, KPACKH, CTEKJIO, KEpaMHUKA.
Marepnansl 1 2neKTpoHUKU. HaHOTEXHONOTMA.

PacuérHble 3anaumn.

Pacuétei: Macchl BemiecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB,
Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEaKIMU, €CIU OJIHO U3
BEII[ECTB HMMEET MpUMecH, Macchl (00BEMa, KONMMYECTBAa BEIIECTBA) MPOAYKTa
peaKiuu, €ClIM OJHO M3 BEIIECTB [aHO B BHJE pacTBOpa C ONPEIEIEHHOU
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JOJM U MOJISIPHOU
KOHIIEHTPAIIMM BENIECTBA B pPACTBOPE, JOJM BBIXOAA MPOAYKTA PEAKIUU OT
TEOPETHYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MOpU  HU3yYeHUHM oOumed
HEOPraHU4YEeCKOW XUMHUHU B 11 Kiacce OCyIIEeCTBISAETCS 4epe3 MCHOJIb30BAHUE KAK
OOIMX €CTeCTBEHHO-HAYYHBIX MOHATUN, TaK U MOHSATUH, TPUHSITHIX B OTIEIBHBIX
MpEAMETaxX €CTECTBEHHO-HAYUYHOIO ITUKJIA.

OO011Me ecCTeCTBEHHO-HAay4YHbIE MMOHITHS: SIBJICHUE, HAYYHBIM (pakT, rumoresa,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, KiIaccu(uKaius, NepuoAUdYHOCTb, HAOIIOJCHUE,
M3MEpPEHUE, IKCIEPUMEHT, MOJIEIb, MOJICIMPOBAHUE.

@usnka: Marepus, MHUKPOMHp, MaKpOMHpP, aTOM, DIJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUYECKUI YPOBEHb,
BEILIECTBO, TeEJNO, O0BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, WJICAJIbHBIA Ta3,
(bu3HYecKue BEIMYUHbI, €IMHUAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorus: knerka, opraHusm, 3KocucTema, ouochepa, MeTaboIn3M, MaKkpo-
U MUKPOJJIEMEHTHI, OCJIKH, JKUPHI, YIIIEBOIbI, HYKJIIEUHOBBIE KUCJIOTHI, ()EPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEMIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIE MOPOJIBI, TIOJE3HBIE UCKOTAeMble, TOTUIMBO,
PECYPCHL.

TexHonorus: XUMUYECKass MPOMBIIUIEHHOCTh, METALUTYPIrusi, CTPOUTEIbHbIC
MaTepHUaibl, CEIbCKOXO3IUCTBEHHOE NMPOU3BOACTBO, MUILEBAS] MPOMBIIUICHHOCTbD,
bapmareBTUYECKAs MIPOMBIIIJIEHHOCTS, MIPOU3BOJCTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U H.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHMHU HA VYIJAYBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-IEITEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHUS MpeaMeTa «XUMHsS» Ha YPOBHE CPEIHETO
oOmiero 0o0pa3oBaHUsl BBIIEICHBI CIEAYIOIIME COCTABISIOIIME: OCO3HAHHE
OOyYarOIIMMHUCST POCCHMCKON TPaKTAHCKOW HMICHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTA U CAMOOIIPEICTICHUIO; HAIMYUE MOTUBAIIUU K
O0Oy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMHM W HOPMAaMHU T[IOBEACHUS; HaJIUYHE
MPaBOCO3HAHUS, IKOJIOTHIECKON KYJIBTYPBhI; CIIOCOOHOCTh CTABHUTH ICJIA U CTPOUTH
KU3HEHHBIE TUIaHBI.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUSA MpeaMeTa «XUMHSD»  OTPaAXKaIT
c(hOpMUPOBAHHOCTb OIbITA I[103HABATEILHOW M MPAKTUYECKOW JESITEIHLHOCTH
OOyJaroIIMXCs B MPOIIECCE peaTu3ainy 00pa30oBaTeIbHON e TEIHHOCTH.

JIuyHOCTHBIE pe3yibTaThl OCBOEHUSA MpeaMeTa «XUMHSD»  OTPaXKaroT
c(OpMHUPOBAHHOCTh OIbITA IIO3HABATEIBLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJaromuxcs B MPOIECCe peau3alud 00pa30BaTeIbHOM AESATEILHOCTH, B TOM
YHCJ€e B YaCTH:

1) rpa’kaaHCKOr0 BOCIMTAHUA:

OCO3HaHMS 00YyYaIOUUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIbHBIX HOPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIbHOCTA IIPU CO3JAHUU
y4EOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W TMO3HABATEIbHBIX 3aJ1ay, BHITIOJHCHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3TUYHBIX BUI0B YU4eOHOM AESTEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HAaCJIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUSI K MPOIECCY TBOpUECTBA B OOJACTH TEOPUM W MPAKTHYECKOTO
MPUJIOKEHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPe3yjbTaT
JUTUTEIbHBIX ~ HAONIOACHUM, KPOIMOTIMBBIX  JKCICPUMEHTAIBHBIX  MOHUCKOB,
MTOCTOSIHHOTO TPYyJa YYEHBIX U MPAKTUKOB;



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.



KoMMyHUKaTHBHBIE YHUBeEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

3aJ1aBaTh BOIMPOCHI MO CYILIECTBY 00CYK/1aeMOM TEMbI B XOJ€ 1Uajaora u/uiu
JUCKYCCHUH, BBICKA3bIBATh UJIeU, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3a1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH PEe3ylIbTaTOB IMO3HABATEILHON NEATEITHLHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIHFHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPU BBHITOJTHEHUH
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYCCKON pabOTHl MO UCCIICIOBAHUIO CBOWCTB
M3Y4aeMbIX BEIICCTB, pealn3alid y4eOHOTO MPOeKTa, U (DOPMYIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCICIOBAHUM MyTEM COTJIACOBAHUS TIO3UIUN B
X0/J1e 00CYKIeHUSI 1 0OMEHA MHEHUSIMHU.

PerJ]SITI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

CaMOCTOATENLHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATENIbHYIO
JeATENbHOCTh, ONpenensis €€ Uenu M 3aJaud, KOHTPOJUPOBATh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeJjlaraeéMplii  aJrOPUTM JCUCTBUHM TIPHU
BBIMIOJJHEHUM Y4E€OHBIX M MCCIEAOBATEIbCKUX 3a/]ay, BbBIOMpaTh Haumbosee
3G deKTUBHBIN Ccrmoco0 MX pemieHuss ¢ y4ETOM MOJyYeHHUsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIUIX;

OCYILECTBJISITh CaMOKOHTPOJIb JIEITENBHOCTH HAa OCHOBE CAaMOAHANIW3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEe pe3yJbTaThl OCBOCHHS MPOTrpaMMBbl M0 XMMUU HA YTiIyOiIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOuiero oO0pa3oBaHUs BKIIIOYAIOT CleHUPUUECKUE
JUIs y4eOHOTO MpeaMeTa « XUMHUs» Hay4dHbIe 3HaHUS, YMEHUS U CIOCOObI IeHCTBUI
[0 OCBOEHHIO, MHTEPIPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUIBI EATEIbHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHMSI UM NMPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX
CUTYalLMUsIX, a TAKXKE B pPEaIbHBIX KU3HEHHBIX CUTYAIIUSIX, CBA3AHHBIX ¢ XUMuel. B
IporpaMmMe MO0 XHWMHHM MHPEIMETHbIE pe3yJbTaThl MPEJICTAaBIEHb MO TOJaM
U3Y4YECHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOEHHS Kypca «OpraHuyeckass XuMUS»
OTPAXKAOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O MECTE U 3HAUYCHUH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOCCIEUYCHHH YCTONYHMBOTO



Pa3BUTHS YEJIOBEUSCTBA B PEIICHUH MPOOJIEM DKOJOTHUCCKOM, YIHEPTETHUECCKON 1
MUIIEBOM 0€30MMacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUHU HOBBIX MaTEpHasIOB,
HOBBIX HCTOYHUKOB SHEpruu, B oOecreyeHN U palMOHAIBLHOTO
MPUPOJIONIONIB30BaHUS, B (POPMUPOBAHUU MHPOBO33PEHUSI U OOIEH KYyJIbTYphI
YeIOBeKa, a TaKke OHKOJOTHMUYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0pPOBBIO Y IPUPOJHOM CPEIE;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArafOIIMe MOHATHUS — XUMUYECKHAN 3JIEMEHT, aTOM, SJIPO U DJIEKTPOHHAS
obojouka aroma, s-, p-, d-aToMHBIE OpOHMTAIM, OCHOBHOE H BO30YXIEHHOE
COCTOSIHUSI aToMa, THUOpUAM3aIMs aTOMHBIX oOpOuTajneld, HOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKasi CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PyHKIIMOHAIbHAS
IpyIIa, pagdKal, CTPYKTypHbIE GopMylbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHs CTPYKTypHass M IPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKas), HM30MEpbl, TOMOJIOTMYECKUM PsA, TOMOJOTH, YTIJIEBOJIOPOIHI,
KUCJIOPOJI- U a30TCOJIECPKAIINE OPraHUYECKUE COEAUHEHUSI, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJEKYJISIPHBIE COCAUHEHUS; TEOPUU, 3aKOHBI
(mepuonuueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOCHHS OPTraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUs MacChl BENIECTB, 3aKOH COXPaHEHUS
U TpeBpalleHUus OHHEPIHUM TMPU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SA3bIK XHUMHUHM, MUPOBO33PEHUECCKUE 3HAHMS, JICKAIIUE B OCHOBE
MMOHUMAaHUS MIPUUYUHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBIICHUM; MPEICTABICHUS
0 MEXaHM3MaX XMMHUYECKHX pPEaKIHi, TePMOIUHAMHYECKUX M KHHETUUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKAHUS, O B3aHMHOM BIIUSIHUA aTOMOB U TPYNI aTOMOB
B MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbIi d(dexTrl, opueHTanTsl | u Il pona);
(haKTOJIOTUYECKHE CBEJICHUS O CBOMCTBAaX, COCTABE, IMOJYUYEHUH M OE€301acHOM
WCIIOJIb30BaHUN BAKHEHIIIUX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOM
JIEATEIbHOCTH  4YEJIOBEKa, OOIMX  HAYYHBIX  MNPUHIUIAX  XUMHYECKOTO
IIPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METaHOJIA, ITIepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHHH: BBISBJIATH XapaKTePHbIC MPU3HAKU TOHSATHH,
YCTAHABJIUBATh MX B3aUMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITUA TPU
ONMCAHUU COCTABA, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHUIM;

c(hOpMHUPOBAHHOCTH YMEHHIA:

HCTIO0JIb30BaTh XUMUYECKYI0 CUMBOJUKY JJIsl COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIUi W PacKpbIBaTb UX CYUIHOCTD:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIUid  MOCPEJACTBOM  COCTAaBJICHUS



AJIIEKTPOHHOTO OallaHca JTUX peaKIHi, peakuuii HOHHOTO oO0MeHa MyTEM
COCTaBJICHHUS UX MOJHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHEHU;

M3TOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JISl WILTFOCTpaIuu
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUU: YCTAHABIMBATH MPUHAJICKHOCTh HU3YUEHHBIX
OpPraHWYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne CO€IMHEHUH, JaBaTh MM Ha3BaHUA [0 CHUCTEMaTHYECKOM
Homenknarype (IUPAC) u npuBOIUTH TPUBHAIBHBIE HAa3BAHUS MJIA OTACIIBHBIX
MpPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, alleTWIIEH, TOIYOJ, MIIUIEPHUH,
ATWICHIJIMKONb, (EeHOoI, (opManbAerul, aneTanbAeTui], aleTOH, MypaBbHUHAs
KHCJIOTA, YKCYCHasl KUCIOTa, CTEApUHOBAsI, OJICMHOBAs, MaJbMUTHHOBASI KUCJIOTHI,
[JIMIUH, aJlaHuH, MaiabTo3a, (PPYyKTO3a, aHWINH, AUBUHUI, U3OIMPEH, XJIOPOMPEH,
CTUPOJI U IPYTHUE);

chOpPMHUPOBAHHOCTh yMEHUS ONpPENENsATh BHJI XUMUYECKOHW CBS3UM B
OpraHUYeCKUX COEAUMHEHUSX (KOBaJieHTHAasi W HMOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOKEHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa ajisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI;

chOpMUPOBAHHOCTb  YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
bu3nUecKkue W XUMUYECKHE CBOWCTBA THUIWYHBIX TNPEJCTABUTENEH pPa3THMUHBIX
KJIACCOB OPraHUYECKHMX BEILIECTB: AJIKAHOB, IUKJIOAIKAHOB, aTKEHOB, aJKaJIHEHOB,
QJIKWHOB, apPOMAaTHYECKUX YTJEBOJOPOJIOB, CIHUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, IPOCTBIX U CIOXHBIX 3(PUPOB, )KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, YyriaeBOAOB (MOHO-, JHW- U TIOJUCAXapUJIOB),
WUIKOCTPUPOBATh ~ T€HETUYECKYH)  CBSI3b  MEXAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIUM C HCIOJIb30BAHUEM CTPYKTYPHBIX
(opmy;

chOpMHPOBAHHOCTh yMEHHUS TOATBEPXKJaTh Ha KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYECKUX COCIMHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U M-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOJTHOTO
ChIpbsi (He)Th, TPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro MepepadboTKH M
MPaKTUYECKOE TPUMEHEHHE MPOIyKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTb BIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HaHUS — HaOIIOIEHUH, U3MEPEHUH, MOJCIUPOBAHNH, IKCIIEPUMEHTE
(pea’bHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS;



c(OpMUPOBAHHOCTD YMEHHUS OPUMEHATH OCHOBHBIE oreparuu
MBICIIUTETILHON JESITEIbHOCTH — aHalIW3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3alINIO, BBISBICHHE NMPUUYUHHO-CIEACTBEHHBIX CBS3€H — ISl U3yYEHMUS
CBOWCTB BELIECTB U XUMHUUYECKHUX PEAKIIHM;

c(OPMUPOBAHHOCTh YMEHHII: BBISBISATh B3aUMOCBS3b XUMUUECKUX 3HAHUH C
MOHATUSIMUA U TPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUalbHOTO €JAMHCTBA MUpA,
UCIIOJIb30BaTh CHUCTEMHBIE 3HAHMS MO OPraHUYECKON XMMHM HJi1 OOBSICHEHUS H
IIPOTHO3UPOBAHUS SIBJIEHUMN, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPO.LY;

chOpMHUPOBAHHOCTh YMEHHI: TMPOBOJUTH PACUETHI MO XUMHUYECKUM
bopMynamM U ypaBHEHHUSIM XMMHYECKUX PEAKIMI C UCHOJb30BaHUEM (DU3HUUYECKUX
BEIMYMH (Macca, OOBEM Tra3oB, KOJMWYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BEILECTBA C KOJMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKICHHUIO XUMUYECKON
dbopMysIbl BElIeCTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHUX 3JIEMEHTOB,
MPOIYKTaM CrOpaHus, IIIOTHOCTH Ia3000pa3HbIX BEIECTB;

c(OpMHPOBAHHOCTh YMEHHMI1: POTHO3UPOBATH, AHAIM3UPOBATh U OLIEHUBATH
C TIO3UIUH  DKOJOTHYECKOM  O€30MacHOCTH  TMOCHENCTBHS ~ OBITOBOM |
MIPOU3BOJICTBEHHOM JEATEIBHOCTH 4YEJOBEKa, CBS3aHHOW C TepepabdoTKoM
BEILECTB, UCMOIb30BaTh MOJYUYECHHbIE 3HAHUS JIJISl IPUHATHSA TPAMOTHBIX PEIICHUIM
npo0JIeM B CUTYalLHUsIX, CBA3AHHBIX C XUMHUEH;

c(OpMUPOBAHHOCTh YMEHHUIl: CAMOCTOSITENILHO IJIAHUPOBaTh M MPOBOJIUTH
XUMUYECKUN SKCIEPUMEHT (TMOJyuYeHHEe M U3YYEHHE CBOWCTB OpPraHUYECKUX
BEILECTB, KAYECTBEHHBbIE pEAKIMHU YIIEBOAOPOJOB PANIMUHBIX KIJIACCOB H
KHCIJIOPOACOJIEPKAIIUX OPraHMYECKUX BELIECTB, PELIEHUE 3KCHEPUMEHTAIbHBIX
3aJa4 10 PAacClO3HABAaHUIO OPTraHWYECKUX BEIIECTB) C COOIIOACHHEM IPaBUI
Oe3omacHoro oOpamieHusi ¢ BeElIeCTBaMU U JIA0OpAaTOPHBIM O00OpYJAOBAHHEM,
bopMyIupoBaTh I1ENb HCCIEAOBAHMS, NPEACTaBIATh B pa3lIuyHON (dopme
pE3yNbTaThl IKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTH YMEHHIA:

COOJII0JIaTh MpaBHJIa SKOJIOTMYECKH LeIeCO00pa3HOTo MOBENCHUS B OBITY U
TPYJIOBOM NIEATETLHOCTH B LIEJSAX COXPAHEHHS] CBOETO 3J0POBBS, OKpYXKarolen
NPUPOAHON CpeAbl U AOCTUKEHUS €€ YCTOMYUBOIO Pa3BUTHSI;

OCO3HABaTh ONACHOCTb TOKCHUYECKOTO JEHCTBHUS HAa YKUBBIE OpPraHU3MBI
OTIpeICNIEHHBIX OPTAaHMYECKUX BEIIEeCTB, MOHUMAasi cMbIci nokazatesns [1JIK;

aHAJIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHUS] OPraHMYECKUX BEILECTB B
IIPOMBIIIVIEHHOCTH U B OBITY C TOUKHM 3PEHUSI COOTHOLIEHUS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA MMOUCK
XUMHUYECKON MHGOPMAIIMK B Pa3IMYHBIX UICTOYHUKAX (HAy4HAs U y4eOHO-Hay4Has
JUTEpaTypa, CpeicTBa MaccoBoil nHpopmanuu, UHTepHET U Apyrue), KpUTHUECKU



aHAJIM3MPOBATh XUMUYECKYI0 MH(pOpPMAIMIO, TiepepadaTeiBaTh €€ U MCIOJIH30BaTh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOM 3a1aueii.

11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XUMHUS» OTPaKaIoT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUAIbHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHWI MPUPOJBI, O MECT€ W 3HAYCHUU
XUMUU B CHUCTEME €CTECTBEHHBIX HayK M €€ POJii B OOECIEUEHUH YCTOMYHUBOTO
pa3BUTHS, B PEIICHUH NPOOJIEM SKOJIOTHYECKOH, SHEPTeTUYECKOW M MHUIIEBOM
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEpPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIEUEHUM PAIMOHAJILHOIO MPHUPOJIOINOIH30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUSI M OOIIEH KyJIbTyphl YEJIOBEKa, a TakKxKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHUS K CBOEMY 3/I0POBbIO M IMPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIMEe TMOHITUA — XHUMHUYECKUW DOJIEMEHT, aToOM, SAPO aToma,
M30TOIIbI, AICKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHUSI aToMa, THOpHAM3allUsl aTOMHBIX OpOuTajed, HOH,
MOJIEKYJIa, BaJEHTHOCTb, OJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIGHTHAs, WOHHAs, MeETaJUInuecKas, BOJOpPOAHAs),
KpUCTaJUIMYecKas peméTka, XUMHYecKas pPeakius, pacTBOp, DJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJEKTPOJUTHYECKAsT JIUCCOIMAIIMS, CTENEHb JUCCOLMAIIUM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIWUTENb, BOCCTAHOBUTEIh, TEIIOBOM 3PdEKT
XUMUYECKON peakiluu, CKOPOCTh XUMHUUECKON peaKkuu, XUMUYECKOE PaBHOBECHE;
TEOPUM M 3aKOHBI (TCOPUS DJIECKTPOJUTHUYECKON TUCCOLMAIIUM, TEPUOTUUSCKUN
3akoH J[.1. MeHneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHCHUS U
MIpEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JACHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHUUN S3BIK
XUMHHM, MHPOBO33PEHUYECKHE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHMS
MPUYUHHOCTA M CHUCTEMHOCTHM  XUMHMYECKMX  SIBJICHUW;,  COBpPEMEHHBIC
MPEJICTABJICHUS] O CTPOEHHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHW3Max XHUMHUYECKUX
peakiuii, TEPMOJAMHAMHYECKUX M  KHHETHYECKHX 3aKOHOMEPHOCTSAX X
MPOTEKAHUs, 0 XMMHUYECKOM PAaBHOBECHHM, PACTBOpPaxX M JIUCIEPCHBIX CUCTEMAaX;
(haKTOJIOTUYECKHE CBEJICHUS] O CBOMCTBAaX, COCTABE, IMOJYUYEHUH M OE€30MacCHOM
MCIIOJIb30BaHUN BaKHEUIIMX HEOPTaHUYECKUX BELIECTB B OBITY W MPaKTHUUYECKOUN
JEATCIbHOCTH  YEJIOBEKa, OOIMMX  HAYYHBIX  IPUHIUIAX  XHMHYECKOTO
MPOU3BOJICTBA;



c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, WCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHSI HUCIOIb30BaTh XUMHUYECKYI) CHUMBOJIUKY JIJIsi
coctaBieHuss GOpMyJ BEIIECTB H YPAaBHEHMA XHMHYECKHX  pEaKIui,
cuctematuueckyto HoMmeHkinarypy (IUPAC) u TpuBuagbHbie Ha3BaHUS OTACIbHBIX
BEIIIECTB;

c(hOpMUPOBAHHOCTb YMEHUSI ONPEACIISITh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEAMHEHUSX, BHJI XMMHUYECKON CBA3U (KOBAaJICHTHas,
WOHHAs, MeTaJIMYecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON pEIIETKH
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBACHITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THMA KPHUCTAIMYECKOW pEmeETKH, OOMEHHBIN W
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

chOpMUPOBAHHOCTb  YMEHHUMH:  KJIacCUPUIMpPOBATh:  HEOPTraHUYECKHE
BEILIECTBA 0 UX COCTABY, XUMUYECKHUE PEAKIIUU 10 PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrolyux BeIIeCTB, TETIOBOMY 3(h(]EeKTy peakiuu, W3MEHEHHUIO
CTENEHEH OKHCIEHUS OHJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaiuzaTopa W
JIPYTHE); CAMOCTOSITENIbHO BRIOUPATh OCHOBAHUS U KPUTEPUU AJIA KIacCU(DUKAUU
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI TIEPHOUIECKOTO 3aKoHa /JI.
N. MenpeneeBa u JEeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOECHUE
aTOMOB M HMOHOB XHMHUYECKHUX 3JIEMEHTOB IMEPBOTO—YETBEPTOIO NEPUOJOB
Ilepuonnueckoin  cucremsl  JI.M.  MenneneeBa,  HUCHONB3ysS  IOHATUA
«OHEPreTUUECKUE YPOBHU», «IHEPreTUUECKUE MOIYpPOBHM», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE W BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHUSI aToMay,;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHUYECKHX DJIEMEHTOB M HX
coelMHEHUM 1o nepuojgam u rpynmnam llepuommyeckor cucremsr . U.
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
UX DJIEKTPOHHBIX 000JIOYEK;

chOpMHPOBAHHOCTh YMEHMI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XUMUAYECKUE  CBOMCTBA  BEUIECTB  PA3IMYHBIX  KJIacCOB,  MOATBEPKIATh
CYIIECTBOBAHUE TE€HETHUYECKOW CBSI3M MEXKJy HEOPraHMYECKMMHU BEIIECTBAMHU C
MMOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN;

chOpPMHPOBAHHOCTh yYMEHUS PACKpPBIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIIEKTPOHHOTO OajaHca
ATUX peakIui; peaklrii MOHHOrO OOMeHa MyTEM COCTABJICHUS HMX IMOJHBIX M



COKpPALIEHHBIX  HMOHHBIX  YPaBHEHUW;  pEaKUMH  THUAPOJIU3A;  pEeaKuu
KOMILJIEKCO0Opa3oBaHusl (Ha MpUMEpe THIPOKCOKOMILIEKCOB I[IMHKA U aTFOMUHUSA);

c(hOpMUPOBAHHOCTb yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEeaKIUi C YU4ETOM HUX JHEPreTUUYECKUX XapPaKTEPUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTM XHWMHYECKOM peakuuh B 3aBUCUMOCTH OT Pa3IMYHbBIX
(bakTopoB, a TaKXKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHUX Bo3AeicTBui (mpunuun Jle Hlarense);

c(hOpMUPOBAHHOCTb YMEHHUS XapaKTEPU30BaTh XUMHUUECKUE PEAKIIUH,
JeXale B OCHOBE IMPOMBIIUIEHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHAKa,
oOlIue HayyHble TMPUHLUINBI XUMHYECKUX MPOU3BOJCTB; 1EJIECO00PA3HOCTD
MIPUMEHEHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3peHHs] COOTHOLIEHUS PUCK-TI0JIb3a;

chOpMHUPOBAHHOCTh BIIAJIEHUSI CHCTEMOW 3HAHUW O METOJaX Hay4YHOTO
MO3HAHUA SIBJICHUM NpUpOAbl — HAOIIOJIEHWe, HW3MEpEeHHue, MOJCIUPOBAHUE,
AKCTIEPUMEHT (peabHbIN U MBICICHHBIN), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSThH 3TU 3HAHUS PU IKCIIEPUMEHTATHLHOM HCCIIEIOBAHUU BEIIECTB
U I OOBSCHEHHMS] XHUMHYECKUX SBICHHUM, HMEIOIIUX MECTO B MPUPOJE,
MPAKTUYECKOM AEATEIbHOCTH YEIOBEKA U B TOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTb YMEHUSI BBISIBJISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUU C
MOHATUSIMU U TIPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1ee 0OCO3HAHHOTO MMOHUMAHHUS MAaTePUATHLHOTO €IMHCTBA MUPA;

chOpMHUPOBAHHOCTh YMEHHUSI TPOBOAUTH PACUETHI: C HCIOIb30BAHUEM
MOHSATUM «MacCOBasi JIOJIsI BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHIIEHTPALIUS;
Macchl BEIIECTBAa WKW 00bEMA raza Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MaccCe
win 00bEMY OJHOTO W3 YUYACTBYIOUIUMX B PEAKIIMHU BEIIECTB; TETUIOBOTO 3(dekTa
peaKIuy; 3HAYCHHUS BOJOPOJHOrO IMOKA3aTeNsl pacTBOPOB KHUCIOT M IIEJIOYEH ¢
M3BECTHOM CTEMEHbIO AHMCCOLMAIMU; Macchl (00BEMA, KOJIMYECTBA BEILECTBA)
MPOAYyKTa PEAKIUU, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAHO B BHJIE€ pacTBOpa C
onpeeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOrO BEIISCTBA WM JAaHO B M30BITKE
(uMeeT TpUMEcH); JOJM BbIXOJAa MPOJAYKTa peakluuu; OOBEMHBIX OTHOIIECHUN
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO IUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUH  JKCIepuMEHT  (TIPOBENEHHWE  peaKkIuii  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaUECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEILIECTB, ONMPEACICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBK HWHIUKATOPOB, HW3YUYECHHUE BIIUSHUS
pa3IuuHbIX  (PAKTOPOB HAa  CKOPOCTh XMMHUYECKOW  pEaklu, penieHue
AKCHEPUMEHTANIbHBIX 3a7a4 1o Temam «Mertamwie» U «Hemertamie») c
cOOJII0/IeHnEM TpaBuiI 6€30MacHOro O0palleHus ¢ BEIIeCTBaMU U J1a00paTOpHBIM
obopynoBaHueM, (QOpMyJIUpOBaTh I€Jdb HCCIEIOBAaHUS, MPEJACTaBISIThH B



pa3nu4HON (GopMe pe3yTbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHUI: COOJIIOIAaTh MPaBUIIa MOJb30BAHUSI XUMUYECKON
nocyod u jabopaTOpHbIM 00OpyJOBaHUEM, OOpalleHusi C BeleCTBAaMU B
COOTBETCTBHHM C WHCTPYKIHSIMU TIO BBITIOJHEHUIO JaOOPATOPHBIX XHUMHYECKUX
OTBITOB, JKOJIOTMYECKH II€JeCO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOM
JIEITEILHOCTH B LEJSAX COXPAHEHUSI CBOETO 370POBbS, OKPYKAIOIIECH MPUPOIHON
Cpeapl W JOCTHKEHUA €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OIMACHOCTH
TOKCUYECKOTO JICVCTBUS HA JKUBBIE OPTaHU3MBbI ONPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, NOHUMAas cMbich nokazarens [1/K;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IICJICHANIPaBICHHBIA TMOUCK
XUMUYECKOW MH(OpMaLUK B Pa3IMYHbIX UCTOYHUKAX (Hay4yHas U yueOHO-HAy4HAs
JUTEpaTypa, CpencTBa MaccoBoil nudopmaruu, HTEpHET U ApyrHe), KPUTHIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 MH(MOpMaIHIO, repepadaThiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1aueii.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KosanuyectBo 4yacos DJIEeKTPOHHbBIE
Ne HaunMeHoBaHMe pa3iesioB U TeM
KoHTpo/bHBI IpakTuyeckue | (UMppoOBLIe)
n/n MPOrpaMmmMbl Bcero
e paboThl paboThl o0pa3oBaTe/IbHbIE
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI OPraHMYeCKOM XMMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHHUSI OPraHNYECKUX coequHeHnid A. M 8 bubmmorexa [TOK
' P P g T https://m.eds00.1ru/d69df650
bytneposa
Hroro no pazgeny 8
Pa3nea 2. Yriaesogopoasl
21 [IpenenbHble yTaeBOAOPOAbl — AJKAHBI, 5 bubnnorexa [JOK
' LUKJIOAJIKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yriaeBoa0pOIbl: aJKEeHBI, 14 1 bubnuoreka [IOK
' AJIKAIMECHBI, AJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHYCCKHE YIJICBOZIOPOAB! (aPCHEI) https://m.edsoo.ru/d69df650
24 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOAOB U UX 4 bubnmorexa [IOK
' nepepadoTka https://m.eds00.ru/d69df650
2.5 ["anoreHnpous3BoaHbIE YIIIEBOIOPOIOB 4 1 bubmmorexa [TOK
) p A y JLOpoA https://m.edso00.1ru/d69d{650
Hroro no pazgeny 35
Pasznea 3. Kucaopoacoaepxamue oprannyeckue coeIuHeHus

3.1 Cnuptsl. DeHon

11

bu6mmoreka [IOK
https://m.edso00.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

KapOGoHwmibpHbIC COCTMHEHUS: aTbACTUIBI U

bu6mmoreka [{OK
3.2 keToHbl. KapOboHoBbIe KucaoThl. ClIoKHBIS 21 https://m.eds00.ru/d69df650
a¢upsl. Kupst
bu6mmoreka [{OK
33 YraeRonet ? https://m.edso0.ru/d69df650
Hroro no pazgeny 41
Pasznea 4. A3oTcoaepxaiiue OpraHnyeckue coeIuHeHus
bubmnoreka [HOK
4.1 Amunbl. AMUHOKUCITIOTHL. benku 12 https://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Paszgea S. BoicokoMoJIeRy IsIPHBbIE COeIMHEHMSI
5.1 BricokomMoneKyJIsIpHbIE COSTMHEHUS 6 bubmoreia HOK
' P A https://m.edso0.ny/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

11 KIIACC

KosaunuyectBo 4yacos DJIEeKTPOHHbIE
HaunMenoBanue pa3ieioB U TeM
Ne n/n Kontpoabusie | Ipakruueckue | (undposbie)
MPOrpaMMbl Bcero
padoThI padoThI odpa3oBaTebHbIE
pecypchl
Pa3zgea 1. TeopeTuueckue OCHOBbBI XUMHMH
Ctpoenue atoma. [leproanyueckuii 3aKoH
1.1 u Ilepuoaudeckas cucteMa XMMHYECKUX 9 bubmorexa TIOK
) PHO https://m.edsoo.ru/2dd5724
anemenToB JI. 1. Menaeneera
12 Crpoenue BemiectBa. MHOrooOpasue 1 | bubnmoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57£24
bu6moreka [JOK
1. X 1 1
3 FMIECIC peariyit ? 3 https://m.edsoo.ru/2dd57124
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi xXumust
bu6moreka [JOK
2.1 H 1 1
CMETAILIbL 3 3 https://m.edsoo.ru/2dd57f24
bu6moreka [JOK
2.2 M 2 1 2
CTaLIH 3 https://m.edsoo.ru/2dd57124
Hroro no pazneny 54
Paznen 3. Xumus u )KU3Hb
31 MeTo bl TIO3HAHUSI B XUMUU. XUMUS U 9 bubmuoreka [JOK
' JKU3Hb https://m.edsoo.ru/2dd57124
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 4 8



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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MPOBEPSIEMBIE HA EI'D 110 XUMWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpedoBaHMSI

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOECHHS
OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 001ero
oOpa3oBaHus

1

Brnanenue cucremMoil XUMUYECKUX 3HAHHM, KOTOPAsi BKIIKOYAET:

1.1

OCHOBOIIOJIATAONINE MOHATUS (XMMHYECKHH AJIEMEHT, aTOM, H30TOIIbI,
AJIEKTPOHHASI 000JI0UKA aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIM ATOMOB,
OCHOBHOE M BO30YXJEHHOE COCTOSIHHE€ aroMma, HOH, MOJIEKyIa,
BAJICHTHOCTH, AIIEKTPOOTPHUIIATEILHOCTb, CTCTICHb OKHCJICHHUS,
XUMHYECKass CBsA3b (G- M T-CBS3b, KpaTHBbIC CBS3H), THOpHIU3ALUS
aTOMHBIX oOpOuTaineil, KpucTajulMueckas pemeéTrka, MoJib, MOJsSpHas
Macca, MOJSpPHBIE 00BEM, MOJSpHAs KOHLEHTpalus, pacTBOPHI
(MCTUHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAIJIOTUAPATHI, YIIIEPOIHBIN
ckener, (YHKIMOHAJIbHAS TPyNIa, paguKal, WU30MEpbl, CTPYKTypHas
dopmyna,  uzomepust  (CTpyKTypHas,  TreomeTrpuyeckas  (IHc-,
TPaHCU30MEPHsI), TOMOJIOTHUECKHI psAl, TOMOJIOTH, YTJIEBOAOPOJIEI,
KHUCTIOPOJI- U a30TCOACPKAIINE COSAMHECHUS, OUOJIOTMYECKHA AKTUBHBIC
BelecTBa (yIiIeBObI, KUPBI, OCIKN), MOHOMEp, TIOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COSAMHEHUS, KPEKUHT, pU(OPMHUHT, TUIIBI
XUMHYECKUX peakuuid (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIC, JK30- H
SH/IOTEPMUYECKUE, PEaKIIMA MOHHOTO OOMEHa, TOMO- M T'eTePOTCHHEIC,
oOpaTuMble ¥ HEOOpaTUMbIE), PACTBOP, IEKTPOIUTHI, HEIJIEKTPOIHTHI,
AIIEKTPOJIUTUUECKAs] AUCCOLUAIIMS, CTETIEHb TUCCOLMALUN, OKUCIIUTEb,
BOCCTAaHOBUTENb, JJICKTPOJIM3, CKOPOCTh XUMHYECKOW  pEaKIuw,

XUMHNYCCKOC paBHOBeCI/Ie)

1.2

TCOpPHUU W 3aKOHBI (TGOpI/Iﬂ XUMHUYECKOTO CTPOCHHUA OPraHnYCCKUX
Bemects A.M. byrtnepoBa, Teopus 3JIEKTPOIUTHUYECKON TUCCOLMAINH,
[Tepuonnueckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHHS MaccChl),
3aKOHOMEPHOCTH, CUMBOJUYECKUN S3bIK XUMHUHU, MHUPOBO33PEHUECKHE
3HaHUs, JIeXkalllie B OCHOBE MOHUMAHMS MPUUYUHHOCTU U CHUCTEMHOCTHU
XUMHWYCCKUX SIBJICHI/If/'I, COBpPCMCHHBLIC TMPCACTABJICHUA O CTPOCHUU

BCIIICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIPHOM YPOBHAX

1.3

MMpEaACTaBJICHUA 0 MEXaHUu3Max XHUMHUYCCKUX peaKHHﬁ,
TCPMOAUHAMHUYCCKUX n KHHECTHYCCKHX 3aKOHOMCPHOCTAX ux

MMPOTCKAHUA, O XUHMHYCCKOM PABHOBCCUU, JUCIICPCHBIX CUCTCMAX




1.4

(l)aKTOJ'IOFI/Iqe(:KI/Ie CBCICHHUA O CBOﬁCTBaX, COCTaBC, IIOJYUYCHUHU U
Oe30macHOM HUCIIOJIBb30BaHHUH BaKHEHIIINX HCOPTaHUYCCKUX u
OpPraHu4YCCKuX BCUICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIBHOCTH

YCJIOBCKAa

1.5

o0IIMe Hay4HbIC TMPUHIUITBI XUMHUYECKOTO TPOM3BOJCTBA (Ha MpUMEpe
NPOM3BOJICTBA CEPHOI KHCIOTHI, aMMHaKa, MeTaHoJia, IepepaboTKu

HedTH)

CdopMHUpPOBAaHHOCTH YMEHUH BBISBIISATH:

2.1

XapaKTCPHBIC INIPU3HAKKW W B3aUMOCBA3bL  HU3YYCHHBIX HOHHTHﬁ,
MNPUMCHATE COOTBETCTBYIOIIWEC IIOHATUA IIPU OIMMCAHUHU CTPOCHUSA H

CBOMCTB HEOPIaHUYECKUX U OPraHUYECKUX BELIECTB U UX IPEBPALCHUN

2.2

B3aMMOCBSI3b XUMHMUYECKUX 3HAHUH C MOHATHAMU M IPEJICTaBICHUSIMU
JIPyTUX TIPEIMETOB JUIsi 60Jiee OCO3HAHHOTO MOHWMAaHHS M OOBSICHEHHUS

CYHIHOCTU MAaTCPHUAIIbHOT'O CAMHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHSI HCIIOJIB30BATh:

3.1

HaMMCHOBaHUA XHMHUYCCKUX COCI[I/IHCHI/Iﬁ MCKIAYHApPOAHOro COr3a
TeopeTquCKOfI u HpHKHaI[HOﬁ XMMHUU W TpPHUBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCAIIUXCA K MH3YUCHHBIM KJIaCCaM OpPraHUYCCKUX U

HEOPraHWYECKUX COCIMHEHU

3.2

XMUMUYECKYI0 CHUMBOJMKY JUIl COCTaBJCHUs (HOpMYJ HEOpPraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (POPMYII OPraHUYECKUX BEIIECTB

CdhopMHUpPOBAHHOCTH YMEHUS KIACCU(DUITMPOBATD:

4.1

HCOPraHUYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHHA H

KPUTEPUH JUIs KIacCU(DUKAIY U3y4aeMbIX XMMUYECKUX OOBEKTOB

4.2

OpPraHn4cCKuC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHHA U

KPpUTCpHU TJIA KJ'IaCCI/I(i)I/IKaI_II/II/I HU3y4aCMbIX XUMHUYCCKUX 00OBEKTOB

43

M0 Pa3IMYHBIM TPHU3HAKaM (YHCIY W COCTaBYy pPEarupyrolluX BEIICCTB,
teroBoMy  3(dekrTy peaknuu, W3MEHEHUIO CTEleHed OKHCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIIUHY, YIACTHIO KaTaaru3aTopa)

ChopMupoBaHHOCTh YMEHHSI XapaKTEPH30BATh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUM) M HOHOB
XUMHYECKHX 37eMeHTOB 1 — 4 nepuonos [lepnogudeckoit cucremsr /1.1.
MeHeneeBa U UX BaJICHTHbIE BO3MOYKHOCTH, UCIIOIb3Ys IOHATHUA S-, D-,

d->NeKTpOHHBIC OPOUTAITH, DHEPTETHICCKHE YPOBHU

ChopMUpOBaHHOCTE YMEHHUS OOBSICHITH 3aKOHOMEPHOCTH W3MEHCHUS

CBOMCTB XMMHYECKHX DJIEMEHTOB M O6p8.3yeMBIX HMH COEOUHEHMH II0




NepUoaaM U rpynmam

ChopMHUpOBAaHHOCTE yMEHHSI COCTABJISITH YPABHCHHS] XUMHUYECKUX

peaKuHﬁ " PpACKpPBIBATh UX CYIIHOCTb:

7.1

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ MMOCPEACTBOM COCTABJICHUA

AIIEKTPOHHOTO OallaHCca 3TUX peaKIui

7.2

YPaBHEHHs pPEAKUUN pa3IW4HbIX THUIIOB; IOJHBIE M COKPAIEHHBIC
YpaBHEHHUS peaklUuii HOHHOTO OOMEHa, YUUThIBAsI YCIOBHUS, IIPU KOTOPBIX

9TH pCaKMu UAYT 10 KOHIIa

7.3

peaknuii THAPOJIM3a, PEaKIUid KOMIUIEKcooOpa3oBaHus (Ha MpuUMepe

TUIPOKCOKOMITJIEKCOB IIMHKA U AJIFOMUHUS)

CdhopMHUpPOBAHHOCTH YMEHUS TIOATBEPIKIATH:

8.1

Ha KOHKDETHBIX TMpHMepax XapakTep 3aBUCHUMOCTH pPEaKIIMOHHOM
CITOCOOHOCTH OPTraHMYECKHX COCIWHEHMH OT KPAaTHOCTH U THIIA
KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3aUMHOT'O BIIMSIHUSI aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX, a TaK)Ke OT OCOOCHHOCTEH pean3alu pa3IndHbIX

MEXaHHU3MOB IIPOTEKAHUS peaKuil

8.2

XapaKTCPHBIC XUMHUYCCKUC CBOICTBA BEIIIECTB COOTBCTCTBYHOIIINMHU

HKCIIEPUMEHTAMH U 3aIIUCSAMHU YPABHEHUN XUMUYECKUX PEAKIUI

CdhopmupoBaHHOCTH YMEHHUSI XapaKTEpHU30BaTh COCTAaB M Ba)KHEHIIHE
CBOMCTBAa BEUIECTB, MPUHAICKAIMX K ONPEIEIEHHBIM KllaccaM |
rpyImmaM COeIUHEHUM (TIPOCThIE BEIIECTBA, OKCU/IBI, THAPOKCUIBI, COJIU;
YTIEBOAOPOABI, IPOCTHIE A(UPHI, CIUPTHI, PEHOIBI, ATbIETH/IbI, KETOHBI,
KapOOHOBBIC KHUCJIOTHI, CJIOXHBIE J3(PUPBI, XKUPBI, YIJIEBOIbI, AMHUHBI,

AMUHOKHCIIOTBHI, OCTIKH)

10

CdopMHpOBAaHHOCTh YMEHHSA MPOBOAMTH PACYETHI MO XUMHUYECKUM
dbopMmynaM W YpPaBHEHMSIM XHMHMUYECKHX PEaKIMi C HCIOJIb30BAHUEM

(1)I/I3I/I‘{eCKI/IX BCIINYHNH:

10.1

Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIA OTHO
M3 UCXOJIHBIX BEILIECTB JAHO B BUJE PACTBOpA C ONPEAECIEHHON MACCOBOM

JoJiel pacTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccOBOW MM 00BEMHOM J0JIH, BBIXOJIa MPOAYKTA PEaKIUH

10.3

TEIUIOBOTO 3P eKTa peaKimii

10.4

00BEMHEIX OTHOIIICHUI Ta30B

10.5

10 HAXOXKJACHUIO XUMUYIECKOU (hOpMYJTBI BEIIeCTBA

11

Brnanenue cucremoil 3HaHU O METOAAX HAYYHOTO IMO3HAHUS SIBICHUI

MMpUpOAbl, UCITIOJIL3YCMBIX B CCTCCTBCHHBIX HAYKAX U YMCHUC IPUMCHATH




9THW 3HAHUA IIPU SKCICPHUMCHTAJIbHOM HCCICAOBAHWH BCIICCTB W JJIA
OOBACHECHHUS XUMHUYCCKHUX HBJICHPIfI, HMCIOIIUX MCECTO B TMIPUPOJL,

HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKAa U B HOBC@HHCBHOﬁ KHU3HHU

12

CpopMupOBaHHOCTh yMEHHSI TPUMEHSATh (UCIOJIB30BAaTh) 3HAHUS O
COCTaB€ WU CBOMCTBaX BEUIECTB [UIsI SKCIEPUMEHTAIBHON MPOBEPKHU
TUIIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH NPOTEKAaHUS XUMHYECKHX
peakuMii M MPOTHO3MPOBAHMS BO3MOXKHOCTEM HUX OCYLIECTBJICHUS;
CUCTEMHBIE XMMHUYECKHE 3HAHHS Ui OOBSICHEHUS M TMPOTHO3UPOBAHMS
SBJICHUM, HMEIOIIUX €CTECTBEHHOHAYYHYIO TPHUPOMAY; JUIS TMPUHSATHS

IrpaMOTHBIX peH_IeHI/Iﬁ HpO6J’ICM B CUTyallusX, CBA3aHHBIX C XUMHUEH

13

ChopMUpPOBAaHHOCTh YMEHUS IUIAHUPOBATH M IPOBOAUTH XUMUYECKHN
SKCICPUMCHT (HOHy‘-ICHI/Ie U HU3YyUYCHHUC CBOMCTB HCOPTaHHUYCCKUX U
OPraHMYEeCKHX BEIIECTB, KAUECTBCHHBIC PEAKIUH YIJIEBOJOPOIOB
Pa3IUYHBIX KJIACCOB M KHCIOPOJCOACPKAIIUX OPraHMYECKUX BEIIECTB,
peuieHne  OKCHEPHMEHTAJbHBIX  3aJad 1O  PacHO3HaBaHUIO
HEOPraHUYECKUX M OPraHMYECKHX BEHIECTB) C COOJIOICHHEM IPaBHII
O0e3omacHOro  oOpamieHuss C  BEECTBAMU W JIADOPATOPHBIM
00opynoBaHueM; (GOPMYITUPOBATh LEIH UCCICAOBAHUS; PEICTABISATh B
pa3mUuHOM (opMe pe3ysbTaThl OSKCIEPHUMEHTa, AaHAIM3UPOBATh U

OLOCHUBATDL UX NOCTOBCPHOCTD

14

CdopMHUpPOBaHHOCTh YMEHHSI OCYLIECTBIISATH LIEJIE€HANPABICHHbIN MOMCK
XUMHUUYECKON MH(OpMAILIMHU B pa3IMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-
Hay4Has JUTeparypa, CpeAcTBa MaccoBoi nHpopMmalyu, cetb HTepHeT U
IpyTHe), KPUTHYECKH AaHAIM3UPOBATh XHMUYECKYI0 HH(OpMAIHIO,
nepepadaTbiBaTh €€ M HCIOIB30BaTh B COOTBETCTBUU C IMOCTABJICHHOM

yueOHO 3a1aueit

15

CchopMHpPOBaHHOCTh  yMEHHUsSI NPOrHO3MPOBATh, AHAIU3UPOBATH U
OLIEHMBATh MH(POPMALMIO C TMO3ULMN SKOJIOTHMYECKOH Oe30ImacHOCTH
MOCJIEACTBUIM OBITOBOM M TIPOM3BOJCTBEHHOH JAEATEIHHOCTH YeJIOBEKa,
CBSI3aHHOM ¢ mepepaboTKOM BemiecTB; C(HOPMUPOBAHHOCTh YMEHUI
OCO3HAaBaThb  OMNACHOCTb  BO3JEWCTBHS  HA  JKUBBIE  OPraHU3MBbI
ONpPENCIIEHHBIX BEILECTB, IIOHUMAas CMBICI II0Ka3aTelsl IpeAesIbHON
JOIYCTUMOM KOHLIEHTpAalluM, W TOSACHATh Ha IpHUMEpax CHOCOObI
YMEHBIICHUS U IPEJOTBPALCHNS UX BPEIHOIO BO3ACUCTBYS HA OPraHU3M

YCJI0BCKaA




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 110 XUMHUHA

Kox

IIpoBepsiemMblii 3JIeMEeHT Coiep:KaHUs

TeopeTnyeckue OCHOBbI XUMUHU

1.1

Crpoenue BemectBa. CoBpeMeHHasi MOJIEIb CTpOEHU aToma. Pacnipenenenue
AIIEKTPOHOB IO SHEPreTHYecKHM YypoBHSIM. Kiaccupukamuss XUMHUECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHUS YHEPTETHUECKUX YPOBHEH aTOMOB (s-, p-,
d-anemenToB). OCHOBHOE M BO30YXKIEHHOE COCTOSIHUSI ATOMOB. DJIEKTPOHHAs

KOH(I)I/II‘ ypanusa atoMa. Banentnsie OJICKTPOHLI

1.2

Ilepuonnueckas cucrema xumuueckux osnemeHtoB J[.M. Mengeneesa.
®usnueckuit cmbica [lepuoanueckoro 3akona .M. Menneneesa. [Ipuunnel u
3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB JJIEMEHTOB M HX COCAUHEHHUM MO
nepuoiaM W rpynmnaMm. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COC)II/IHeHI/II\/’I, BBICIHIUX OKCUAOB U THAPOKCHUIOB

1.3

BanenTtHOCTB. DneKTpooTpUIaTeNbHOCTh. CTENEHb OKUCICHUS

1.4

Bunsl  xumunyeckodl  cBsi3u  (KOBaJICHTHAs, MOHHAs, MeTaJUIM4yecKas,
BOJIOpPOJHAsl) W MeXaHuW3Mbl €€ o00pa3oBaHus. MeEXKMOJIEKYISIpHbIE
B3aMMOJECTBYs. BelecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.
Tunsl KpUCTAIIMUECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIIA

KPUCTaJUIMYECKOU PELIETKU

1.5

Xumuueckass — peakmus.  Kmaccudukamus — XMUMHYECKMX — peakIuii B

HEOPraHMYECKOM U OpraHN4eCcKON XUMHUHU. 3aKOH COXPAHEHHS MacChl BELLIECTB

1.6

CKOpoCTh peakiiu, €€ 3aBUCUMOCTh OT pa3IUYHbIX (DaKTOPOB

1.7

TemoBsie 3¢ HeKThl XUMUYECKUX peakiuii. TepMoXxumMudeckre ypaBHEHUS

1.8

OOpatumMble peakuuu. XuMu4yeckoe paBHoBecue. DakTophl, BIUSAIOUINE HA

cocTosiHie Xxumuieckoro pasHosecus. [Ipunnun Jle [llarenbe

1.9

OnekTponutHueckas nuccoruanus. CuiabHbIe U cnadbie 25eKTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHUCNAs, HeWTpanbHas, mienouHas. CreneHb

mucconuanni. Peakmy HOHHOTO 0OMEHa

1.10

I'mpposmns conei. MonHoe npou3BeneHHE BOJbl. BOAOpPOAHBIN ITOKa3aTellb

(pH) pacTtBOpa

CriocoObl  BBIp@KEHUS  KOHILIEHTpAIlMM  PAacTBOPOB:  MaccoBas  JIOJI
pacTBOPEHHOIO BEIIECTBA, MOJISIpHAsl KOHIEHTpanus. HaceleHHsle u

HEHACBIIIEHHbIE PACTBOPHI, paCTBOPUMOCTh. KpucTamioruaparsl




1.12

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BemecTB B cpeaax

C pa3HbIM 3HAYCHUCM pH MeTtoapl SJICKTPOHHOTO Oamanca

1.13

DJIEKTPOJIN3 PaCTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUH

2.1

Knaccudukanus HEOPraHUYECKUX COETMHEHUIA. Homenknarypa

HCOPTraHN4YCCKUX BCIICCTB

2.2

XVUMUYECKHUE CBOMCTBA BAKHEHIIMX METaUIOB (HATPUi, KaJlWUW, KaJbLIUH,
MarHui, aJJFOMAHUN, IUHK, XpOM, JKeJIe30, Me/lb) U UX coenuHeHuit. O01me

CIOCOOBI TIOJYyYEHUS] METAJUIOB

23

XUMHUYECKUE CBOKMCTBAa BAXKHEHWIMX HEMETAJUIOB (TaJIOTCHOB, CEphI, a30Ta,
docdhopa, yrimepoma W KpEeMHHs)) M HUX COCIMHEHHH  (OKCHJIOB,

KHCJIOPOJCOAEPKAIINX KUCIOT, BOAOPOIHBIX COETUHEHUN )

24

I'ereTmueckas cBI3b HCOPraHN4YCCKUX BECIICCTB, IIPUHAAJICKAIINX K

Pa3IMYHBIM KJ1accam

2.5

HI[eHTI/I(i)I/IKaLII/IH HCOPTaHUYCCKUX COCIUHEHMH. KauecTBenHbIe pcaKknuuu Ha

HEOPTaHNYCCKUEC BCIICCTBA U HOHBI

OCHOBBI OpraHHqCCKOﬁ XUMHNHU

3.1

OCHOBHbBIE TOJIOKEHHUSI TEOPUM XUMUYECKOTO CTPOCHHUSI OPraHUYeCKHX
coenuHeHuii  A.M. bytinepoBa. VYruepoaHbIE  CKEJNET OPraHUYECKOM
MOJIEKYyJIbl. KpaTHOCTh XMMHUYECKOW CBSI3H. S- M P-CBSI3U. Sp3-, sp2-, sp-
ruOpuan3anuyu opouTazet aToMOB yriepoaa. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT XMMHYECKOrO CTpPOCHUs MOJeKyJ. ['omoisioru. ['oMomorudeckuil ps.

N3omepus u u3omepsl

3.2

[Tonsitue o QynkuuoHanbHOM rpymnme. OpueHTanMOHHBIE A (HEKTHI

3aMeCTUTEIEN

3.3

[IpencraBnenue o kinaccuukanum OopraHMuecKux BemiecTB. Homenkiatypa
OpraHMYECKUX COEIMHEHUHN (CHUCTeMaTH4yecKas) U TPUBUAIbHBbIC Ha3BaHUS

BAKHEUIIMX NMPEACTABUTENECH KIIACCOB OPraHUYECKUX BEILECTB

34

CBO60,HHOpaI[HKaHLHBIﬁ W HOHHBIM MEXaHH3MBI pcCaKknuu. Ilonsatue o

Hykineoguie u sanekrpoduie. [lpasuno MapkoBHukoBa. [IpaBuio 3aiinesa

3.5

AJKaHBbI. XuMH4yecKue CBOICTBa AJIKAHOB: TaJIOTEHUPOBAHUE,
JErUIpUPOBAaHUE, TEPMHUUYECKOE pa3JIOKEHUE, KPEKHHI, HW30Mepu3alus,
ropeane. Ilomyuenue ankanoB. [luxmoankanel. Croenuduka CBOWCTB
LUKIJIOAJIKAaHOB C MalbIM pa3MepoM LHKIa. Peakuuu HPUCOEIUHEHUS H

pPadruKaJIbHOTO 3aMCIICHHA

3.6

AJIKEHBI. XHUMUYECKHE CBOICTBA: peakuuu MIPUCOETUHECHUS




(ranoreHMpoBaHHe, TUAPUPOBAHUE, TUIPOTrAJIOTEHUPOBAHUE, THUIpATaLus),
rOpeHusi, OKUCIEHHUs U noaumepusanuu. [IpomsliieHHble U 1a00paTOpHbIE

CIOCOOBI TIOTYYEHUSI ATKEHOB

3.7

Ankanuenbl. XMMHUYECKHE CBOMCTBA aJIKaJMEHOB: PEAKIUU MPUCOCIUHEHUS
(ruapupoBaHue, raJoreHUpOBaHUE), TOPeHUs U noiuMmepusanuu. [lomyuenue

AJIKaJUCHOB

3.8

ATIKUHBI. XuMuyeckue CBOICTBA: peakuuu IIPUCOEAVHEHHUS
(raJloreHMpoOBaHKE, TUAPUPOBAHME, TUApATALUs, TUAPOraJOreHUPOBAHUE)
KaK crioco0 IMOJIy4eHHUs MOJIMMEPOB U JPYIHX MOJIE3HBIX MPOAYKTOB. Peakuyu
3aMenieHus. ['opeHne anernsaeHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO

IJIaMCHH IJId CBApPKH U PE3KU MCTAJIJIOB. HpI/IMeHeHI/IC allCTHJICHA

3.9

Apenbl. XHUMHUYECKHE CBOHCTBa O€H30/a: peakUuuu 3IEKTPO(UIBHOTO
3aMeIlleHus], NMPUCOeAUHEHMs (THAPUPOBAaHUE, TaloreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XUMHUECKUX CBOMCTB Toiyousa. [lomyuenue Oenzoa.
Oco0eHHOCTH XUMHUYECKUX CBOWCTB crtuposa. [lonmmepusanus cruposa.

CriocoObI TTOJTyYeHHUs U IPUMEHEHUE apOMATHYECKUX YTIIEBOAOPOIOB

3.10

Cnuptel. IlpenenbHble OJHOATOMHBIE CHUPTHL. XHUMHYECKHE CBOMCTBA:
B3aMMOJICIICTBHE C HATpUeM KaK CHOCOO YCTaHOBJCHHUS  HAJTUYMS
TMJIPOKCOTPYNIBI, € TaJOreHOBOAOPOJAaMHM KaK CHOCO0  MOJIy4YeHHS
pacTBOpuUTeNel, BHYTPH- U MEXKMOJIEKYJsipHas Jeruaparanus. Peaxius
ropenusi. [lomydenune sTaHona: peakuusi OpOXKEHUs TIIOKO3bI, THUApPATALNS
STHIIEHA. ODTUJICHTIUKONb W TJMIEPUH KaK TMPEACTaBUTEIH MpeaeTbHBIX

MHOI'0OAaTOMHBIX CITUPTOB

3.11

®enon. XuMHUyeckre CBOMCTBa (eHoNa (peakluu ¢ HATpUEeM, THAPOKCHUIOM

Hatpusi, 6pomom). [Tonyuenue dhenona

3.12

AJBIEeTuIbI. XUMHUYECKHE CBOMCTBA peaenbHbIX aJIbACTUIOB:
THJIPUPOBAHUE; KAUECTBEHHBIC PEAKIMH HA KapOOHWIBHYIO TPYIy (peakius
«cepebpstHOTO  3epKajnay, B3auMmojeicTBue ¢ rugpokcugom menu  (II).
HonyquI/Ie NpCACIIbHBIX aJIbACTUAOB: OKHCJICHHUC CIIMPTOB, TUApaTalnd
arleTwiieHa. AIIETOH KakK TPEJICTaBUTENb KeTOHOB. OCOOCHHOCTH pEaKIUH

OKHCJICHHA all€TOHA

3.13

Kap6oHoBbIe KHUCTOThL. XUMHUYECKHE CBOMCTBA MPEEIBbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XHUMHUYECKUX CBOMCTB MYPaBbHHOU
KHCJIOTHI. HonyquHe MNpeaACIIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT:
OKHUCJICHHE aJIKaHOB, aJIKEHOB, MEPBUYHBIX CIHPTOB, albJerWaoB. Bricuine

MNpEaACIbHBIC U HCIIPCACIIbHBIC Kap6OHOBBIe KHUCJIOTBI

3.14

Cnoxuple >@upbl U xkupbl. CrnocoObl TOJYYEHUS CIOXKHBIX 3(UPOB.




ObparuMocTh peakuuu Tepuduranuu. lIpuMeHeHne CioXHBIX 3(QUpOB B
NUILIEBOW U MapproMepHON MPOMBIIUIEHHOCTH. JKUpPbI Kak CIOXKHbBIE 3PUPHI
TJIMIEpUHA U BBICIINX KapOOHOBBIX KHCIIOT. XUMHUYECKUE CBOWCTBA YKHPOB:
THJIPUPOBAaHUE, OKUCIIeHUe. [ Maponus, win OMbUICHHE, KHPOB KaK CIIOCO0
HPOMBIIIUICHHOTO MOJTYYEHHsI COJIeH BBICIINX KapOOHOBBIX KUCIOT. MBI Kak

COJIM BBICHINX Kap6OHOBBIX KUCIOT

3.15

XUMHUYECKUE CBOMCTBA TJIIOKO3bl: PEAKIUU C YYaCTHEM CHOUPTOBBIX H
QTBICTUIHON TPYMI U MOJIOYHOKHCIIOE OpoxeHue. [Ipumenenne rirrokos3sl, e
3HAUEHHE B IHKU3HEJEATEIbHOCTH Opranu3Mma. Jlucaxapuabl: caxaposa,
ManapTO3a. BoccTaHaBiaMBarmue W HEBOCCTAHABIMBAIOIINEG JAUCAXapHUIBI.
I'unponuz mucaxapunoB. Ilomucaxapunbl: kpaxmani, ridkoreH. CTpoeHue
MaKpOMOJIEKYJl KpaxMmaia, TJIMKOTeHa U IeJUTI0I03bl. DU3NYecKue CBONCTBA
Kpaxmaja W IIeJUTIONIO3bl. XHMMHUYECKHE CBOWMCTBA Kpaxmaja: THIPOJIU3,
KaueCTBEHHasi peakuuss C HOAOM. XHUMHUYECKHE CBOMCTBA LEJUIIOJIO3bIL:
TUAPOJIN3, TOJdydeHue 3(UpoB I1EeIUT0N03bl. [loHSATHE 00 HMCKYCCTBEHHBIX

BOJIOKHaX (BHCKO03a, alleTaTHBIN 1IETK)

3.16

AMUHBI. AMHHBI KaK OpPraHMYECKHE OCHOBAaHHUA: pEaKUUU C BOJOH,
KHCJIOTaMU, pCaKIus TOpCHUA. Apnnna Kak MMPEACTAaBUTECIIbL apOMAaTUUCCKUX
aMUHOB. XHMMHYECKHE CBOICTBAa aHWUJIMHA: B3aUMOJCICTBUE C KHUCIOTaMHU,
OpoMHO#T BOJ0M, okucieHue. [lonyueHne aMiMHOB aIKUIUPOBAHUEM aMMHaKa

N BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YITICBOAOPOJI0B

3.17

AMUHOKHCIOTBHI U O€lKH. AMHUHOKHUCIOTHI Kak aM(OTEpHbIE OpraHMYecKue
coenuHeHUsl. OCHOBHBIE aMUHOKHCIIOTHI, 00pa3yrolie Oesnku. XuMU4YecKue
CBOWCTBAa OENKOB: THUAPOJIN3, JEHATypalus, KaueCTBEHHbIE (L[BETHHIC)

peakuu Ha OeKu

3.18

CtpoeHue U CTPYKTypa MOJUMEPOB. 3aBUCHUMOCTb CBOMCTB TOJHMMEPOB OT
cTpoeHus: MosieKyJ. OCHOBHbBIE CIIOCOOBI TOMYUYEHUS! BHICOKOMOJECKYIISPHBIX
COETMHECHUM: peakuuu MOJIMMEpHU3aluN " MOJMKOH/ICHCAIIUH.

Knaccugukarus Bo1okoH

3.19

WNnentuduxaims opraHndecKuX COeTMHEHNH. Pelienne sKkciepuMeHTaTbHBIX

3aaa4 Ha paClioO3HaBaHUC OPraHUYCCKUX BCUICCTB

3.20

I'ereTmueckas CBSI3b MECXKIY KiIacCaMU OPpraHNu4Y€CKUX COGI[I/IHGHI/Iﬁ

XUMHA U )KA3HDb

4.1

XuMus B TIOBCeTHEBHOHM ku3HU. [IpaBmia Oe3omacHOi pabOTHI C €IKHUMH,

TFOpPHOYMMHU U TOKCUYHBIMU BEIICCTBAMU, CPEACTBAMU OBITOBOM XMMUHU

4.2

XvMH M 300pOBbE. XUMHUSA B MEAMIHMHE. XHMHA M CEIIBCKOE XO3SHCTBO.

XuMHs B IPOMBIIUICHHOCTH. XUMHUSL M SHEPTreTHKA: NPUPOJHBIN U MONMYTHBIH




HE(TSIHOH ra3bl, KX COCTaB U HCIob3oBaHue. CoctaB HeTH 1 e€ mepepadboTka

(TpUpOAHBIE UICTOYHHUKH YTIIEBOJOPOJIOB)

4.3

XUMUSA U KOJOTHsl. XUMHUYECKOE 3arps3HEHHE OKPYKAIOIIEeH Cpeabl U €ro
nocienctsus. Oxpana rugpocdepsl, MOYBbI, aTMOChepbl, GIOpHl U GayHBI OT
XMMHUYECKOTO 3arpsisHeHus. [IpobiemMa OTXOMOB M MOOOYHBIX MPOTYKTOB.

AJII)TCpHaTI/IBHI)IC HNCTOYHHKHU SHCPTHUU

4.4

OOume mpeacTaBlIeHUS O  MPOMBIIUIEHHBIX — CHOCO0aX — IMOJyYeHHs
XMMHMYECKMX BEIIECTB (Ha MpHUMepe IPOU3BOJACTBA AaMMHUAKA, CEPHOM
kucnoTel). Yé€pHas u 1BeTHas MeTtaunyprus. CTEKIO W CHIMKaTHAs
IPOMBIIIIEHHOCTh. [IpomblnienHas oprannyeckas xumus. CeIpb€ ais

OpFaHH‘ICCKOﬁ MMPOMBIIIJICHHOCTH

Tunbl pacy€THBIX 335124

5.1

Pacuérsl Macchl BeniecTBa Win 00bEMa ra3oB 110 U3BECTHOMY KOJIHMUYECTBY

BEIIIECTBA, Macce WM 00BEMY OJTHOTO M3 YUACTBYIONIUX B PEAKIIUU BEIIECTB

52

Pacuéts! TemoBoro 3¢ dexra peakuuu

53

Pacuérpl 00bEMHBIX OTHOIIEHUH ra30B MPH XUMUYECKHX PEaKIUIX

54

Pacuérbl macchl (00bE€Ma, KOJIMYECTBA BEILIECTBA) MPOLYKTOB PEAKIIUU, €CIIN

OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )

5.5

PacuéTter MmaccoBoii nau 00BEMHOM J0IM BBIXOA MPOAYKTa PEaKIIUU OT

TCOPCTUUICCKHU BO3MOKHOI'O

5.6

Pacuérer macchl (00bE€Ma, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CIIH
OJIHO M3 BEIIECTB JJAHO B BUJE pacTBOpa C OMPEACIEHHON MaCCOBOM JT0IeH

pPacTBOPEHHOTO BEILIECTBA

5.7

Pacuértnl ¢ ucnosabp30BaHMEM HNOHATHH «MaccoBast JO0JID», «KMOJIApHAas

KOHLCHTpAaus»», «KpaCTBOPUMOCTD»

5.8

Haxosxnenue MoieKyIsipHoi (opMyJIIbl OPraHMUECcKOro BEIeCTBA 10 ero
IUIOTHOCTH ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIIUX B €r0 COCTaB, UIIH 110

IIPOJyKTaM CTOPaHHUs
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