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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma mo XMMHUU Ha YPOBHE CpPEAHEro oO0IIero oopa3zoBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanum», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
benepanbHOI oOpa3oBaTenbHOI pOrpaMMbl CpPEIHETO o01ero
oopazoBanusa(POIl COO), npencraBieHHbIXx B DeAepaqbHOM TOCYJapCTBEHHOM
oOpazoBarensHoM cTanaapre COO, c¢ yuérom Konuenuuu npenojgaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
®denepauny, peanu3yoOIIUX OCHOBHbIE 00Opa3oBaTelbHbIE IPOrpaMMBbl, H
OCHOBHBIX ToNOkeHU «CTpaterun pa3BuTUsi BocnuTaHus B Poccuiickoit
deneparuu Ha niepuoa 10 2025 roma» (Pacmopsbkenue I[lpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha ypOBHE YIIIyOJIEHHOTO H3Y4YEHHsI 3aHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBanusi ywammxca 10-11 xmaccos.
WN3yuenue mpeamera, peaquzyeMoe B YCIOBUAX JudPepeHInpOBaHHOTO,
npo@uibHOro 00y4YeHHs, MpU3BAaHO oOOecneunTh 0O0IEe00pa3oBATENbHYI0 U
OOIIEKYJBTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU B COIUYME, a TAKXKe IS
MPOJOJDKEHUs OOy4YeHHUs] B OpraHM3alusax NpodecCHoHaNIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISETCS OJHOU U3 MPUOPUTETHBIX TUCLMIUINH.

B mporpamMme 10 XMMHM Ha3HaY€HUE MpeaMeTa «XHUMHS» MOIydaeT
NOAPOOHYI0  WHTEPHPETALUI0 B  COOTBETCTBHM C  OCHOBOMOJATrarol[MMU
nonoxkenusimu ®I'OC COO o B3aUMOOOYCIIOBJIGHHOCTH IIeJeH, COAep:KaHus,
pe3ynbTaToB OOyYeHHs M TpPeOOBAaHUM K YPOBHIO IOATOTOBKH BBIITYCKHHUKOB.
CBHUETENBCTBOM TOMY SIBIISIFOTCS CJIEIYIOLIME BBIIOJHAEMBIE MPOrpaMMON IO
XUMUU (PYHKIIUH:

e HMH(QOPMALMOHHO-METOAMYECKAsl, peanu3aluus KOTOpol obecrieunBaeT
MOJIyYeHUE NPEACTaBICHUA O LENsAX, COJAepKaHUHM, OOLIEd cTpareruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHS 00YyJarOIIUXCSl CPEICTBAMU IIpeIMeETa,
M3Y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENCHNE: MNPUHILMIIOB CTPYKTYPUPOBAHUS W MOCIEI0BATEIbHOCTH
U3y4eHUs Y4eOHOro Marepuasa, KOJIMYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTePUCTUK; TMOIXO00B K (OPMHUPOBAHUIO COACPIKATEIHHOM OCHOBBI
KOHTPOJII U OUEHKH O0pa3oBaTENbHBIX JOCTHXKEHUU OOyYaroluxcsi B
paMKax HWTOTOBOM arTecTalud B (OpME €IUHOr0 TOCYyAapCTBEHHOIO
’K3aMEHa N0 XUMUMU.

[Iporpamma A yriyOaEHHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIMBAaeT MHBApPUAHTHOE IMPEIMETHOE COJEp)KaHUE, 00s3aTeIbHOE
JUIST W3y4YeHUsl B paMKax OTAENbHbIX Npoduiield, mnpeaycMarpuBaet
pacopeneieHue M CTPYKTypUpPOBAaHHME €ro IO KiaccaMm, OCHOBHBIM
CoJiep>KaTeNIbHbIM JIMHUSM/pa3ienam Kypca;

e JHaéT MpPUMEpPHOE pacmpelesieHne Y4eOHOro BPEMEHM, PEKOMEHIYEeMOIo
JUTSl U3YUYEHUS OTJEIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATENbHOCTh H3YUYEHUS Y4eOHOro
MaTepuaia ¢ y4€TOM JIOTMKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXXIPEAMETHBIX CBS3EH;

e AT METOJMYECKYI0 MHTEPIPETALNIO LENEH U 3a]a4 U3yYEHUs MIPEeaMETa
Ha yriyOJEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmiero oOpa3oBaHUs, COJAEPKATENbHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX pPEe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeiIbHOU
MIPOrpaMMBbl CPEIHETO oO1ero oOpa3oBaHuUs (JIMYHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a TaKKe C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABAaTEIbHBIX JCHCTBUN  OOydYaromierocs IO OCBOEHHIO
COJIep KaHMs IpeIMeTa.

[To BceM Ha3BaHHBIM MO3ULHUAM B MpOrpamMMe MO XUMHUHU MNPEeayCMOTpPEHa
MPEEeMCTBEHHOCTh C€ OOYy4YEeHHEM XMMHUU Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBaHus. 3a TpefeiaMd YCTAaHOBJICHHOM MpOrpaMMoMl MO  XHUMHHU
o0s13aTeNbHON (MHBAapUAHTHON) COCTABIISIONIEH COAEpKaHUsA Y4eOHOro MpeaMera
«Xumus» OCTa€Tcsi BO3MOXXHOCTh BBIOOpa €ro BapUaTUBHOW COCTABIISIFONICH,
KOTOpasi JOJDKHA OMNPENENsThCS B COOTBETCTBUM C HANpaBIEHUEM KOHKPETHOTO
npoduiist 00y4yeHus.

B cootBercTBUM € KoHUeNnTyalbHbIMH mnoJiokeHusmMu PIOC COO o
HAa3HAYEHUU TIPEIMETOB 0a30BOTO M YIIyOJEHHOTO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO O0y4YEeHHUSI HAa YpPOBHE CPEIHEro oOIIero oO0pa3oBaHUs
XUMHUSI Ha YpOBHE VYINyOJEHHOIO M3YyYEHHs HANpAaBIE€H Ha pealu3aluio
IIPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TallOM  IOJYYEHUS  XMUMHYECKOIrO
oOpa3oBaHHUS B paMKaxX W3YUYEHHUS CHEIHAIbHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JIMCUUILUIMH B By3aX M OpraHu3alusax cpeaHero npodeccruoHaibHOro
oOpa3zoBaHusd. B 3Toil CBS3M H3ydeHHE NpeaMeTa «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha paclIUpeHue U yriayOJeHHe TeOopeTHYeCKOW |
MPAKTUYECKON MOATOTOBKU OOYYaIOIUXCsl, BEIOPABIINX ONMPENEIEHHBIA MPOPUITH
oOy4eHMsI, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIOMIEro NOMyYeHHUsI XUMUYECKOTO
oOpa3oBaHus B Opranu3anusax npodeccuoHanbHOro oopasoanus. Hapsay c atum,
B cBere TpedoBanuii @I'OC COO k mIaHUPYEeMBIM pe3yJbTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOTPAMMBbI CpeAHEro o001ero oOpa3oBaHUs
U3y4YeHUe ImpeameTa «XUMHUsS» OpPHEHTHPOBAHO TaKKe Ha peIleHHe 3ajad



BOCITUTAHUS U COIMAJIILHOTO Pa3BUTHUsI OOYyYaroOmUXCs, HA (POPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYaJIbHbIX YMEHHUM, YMEHHM pallMOHaNu3aluu y4eOHOTO Tpynaa |
000OIIEHHBIX CHOCOOOB  JIEATEIIBHOCTH, HMMEIIMMNX MEXIUCIUIIINHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocraBnstomiuMu  nipeamMeTa «XUMHs» Ha YPOBHE YIITYOJIEHHOTO M3yYCHHUS
ABIIAIOTCSL YIUIyOJN€HHbIE Kypchl — «Opranudeckass xumus» u «OOmas u
HeOpraHudeckas Xxumus». [Ipu onpeneneHnuu Moaxo/10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJIEpKaHUs 3TUX KypCOB B MpOrpaMMe IO XHMHUHU 3a OCHOBY
npuHaTel nofokerust GI'OC COO o pasnuuusx 0a30BOro W YriayOiaEHHOTO
YPOBHEW U3yUYeHUs MPEAMETA.

OcHoBY copepxkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOPraHUYeCcKass XUMHUSD COCTaBISIE€T COBOKYIHOCTh NPEAMETHBIX 3HAHUU W
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs NpeaMera. JTa CUCTEMa
3HAHMM TMOJy4YaeT ONpeaeIEéHHOEe TEOPETUYECKOe OMOJIHEHUE, MO3BOJIAIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINK 00BEM  (HAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3Y4YeHMs TpeameTa obecredeHa
BO3MOXKHOCTh 3HAUMTEIBHOTO YBEIWYeHUs OOBEMa 3HAHUW O XUMHUYECKUX
AJIEMEHTaX U CBOMCTBaX WX COCJUHEHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEJCTAaBICHUN O CTPOCHUH BEIIECTBA, XMMHUYECKON CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKAHUS PEaKlUi, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS] XUMUYECKOW KMHETUKHU
U TepMOJAMHAMUKU. M3ydeHue mnepuoanueckoro 3akoHa u llepuogunueckon
CUCTEMBl ~ XHMHYECKHX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKUX MPEJCTABICHUSIX O CTPOCHUHU aToMa. XUMHUYECKasi CBS3b
OOBSICHSIETCSA C TOUKHU 3PEHUS HHEPIeTUUECKUX U3MEHEHUN Mpu €€ 00pa30BaHUU U
pa3pyllieHnn, a TakkKe ¢ TOYKH 3PEHUS MEXaHU3MOB e€ oOpa3oBanus. M3ydenue
TUTIOB ~ peakuuid  JOomojHseTcs  (HOPMUPOBAHMEM  MpEACTaBICHUNM 00
AIEKTPOXUMHUYECKHUX TPOIleccax U JICKTPOJIM3E PACIlJIaBOB U paCTBOPOB BEIIECTB.
B kypce opraHnueckol XMMHUU TPU PACCMOTPEHUM PEAKIIMOHHOM CIOCOOHOCTH
COCIMHEHUN yAeNseTcs 0co00e BHUMaHUE BOIpocaM 00 AJIEKTPOHHBIX dddeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKklui.

Ocoboe 3HayeHHWe UWMEET TO, YTO Ha COJACpP)KaHHE KYyPCOB XHUMHUU
yIIIyOIEHHOTO YPOBHS U3YUEHUS JIJIsl KIAcCOB ONpeAeéHHOro npoduis (riI1aBHbIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep [ONOJHEHHWHA K OOIIeil cucreme
MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSIHHUE CMEKHBIE MpeaMeThl. Tak, Harpumep,
B COJCpP)KaHUU MpeaMeTa I KJIACCOB XUMUKO-(PU3NYECKOro mpoduis 0oJbiioe
3HaueHHuEe OyIyT MMETh AJIEMEHThl y4eOHOro marepuaina mno oduieil xumuu. Ilpu
M3YYCHUU TIpeJMeTa B JAHHOM CiIy4yae akIeHT OyJeT cjelaH Ha OOUIHOCTH
METO/IOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJEKYJsipHas Teopus B (PU3HMKE), 3aKOHBI COXPAHCHUS



MacCbl M JHEPIUM, 3aKOHBI TEPMOJMHAMHUKH, JJIEKTPOJIM3A, IPEIACTABICHHUS O
CTPOECHHUH BELIECTB U JIPYTOE.

B TO ke BpeMs B COIEpXKaHWM IpeAMETa M KJIACCOB XHMHUKO-
Oounonornyeckoro npo@uiist OONbIINKA yAENbHBIA BeC OyleT MMETh OpraHuyeckKas
xumus. B 3TOoM chnydae mpeaocTaBisieTcss  BO3MOXKHOCTh — JUisl  OoJjee
OOCTOSITENIBHOTO ~ PACCMOTPEHUSI XMMHUYECKOM  OpraHu3allud  KIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJISAT, K NPUMEPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JHUNOUAbI, OEJNKH, YIJIeBOAbl, HYKJIECHUHOBBIC
KUCJIOTBl U Apyrue. lIpm 3TOM 3HaHUSA O cOCTaBe W CBOWCTBAX IPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEIIECTB CIYXaT OCHOBOW [JIsl M3YUYEHUS
CYILLIHOCTH MpoueccoB (OTOCUHTE3A, IbIXaHUS], TUILEBAPEHUS.

B mnumane ¢GopMmHpoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHbBIX
3HAHUM H3y4eHHE MpeaMera «XuMus» Ha yriayOoJ€HHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHbIMM MpEAMETaMH, BXOJSIIIMMU B COCTaB
npeaIMETHbIX obOnacteil «EcTecTBeHHO-HAy4yHbIE MpeAMEThl», «MareMaruka Hu
uHdopmaTrka» u «Pycckuii sI3bIK U TUTEpaTypay.

[Ipn u3ydyenun yuyeOHOro mnpeamera «XuUMUsS» Ha YIIyOJIEHHOM YpOBHE
TaKXe, KaKk Ha YpOBHE OCHOBHOTO U CpeJHEro oo1iero oodpasoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueii NEPBOCTENEHHOW 3HAYUMOCTH SABIJISIETCS (DOPMUPOBAHHE OCHOB
HAayKM XHMHU KaK oO0JIaCTU COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTHUUYECKOM
JIEATEIIbHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. Pemienue
TOM 3a7aud Ha YIIIYOJEHHOM YPOBHE H3Yy4YEHHS NpeIMeTa Mpeanoiaraet
peann3alnmio TAKUX LEJIeH, KaK:

e (opMupoBaHHE TpEACTABICHUI: O MaTepHaJbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TI0O3HABAEMOCTH SIBJIEHUW MPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beayuleil poiu B oOecrneuyeHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  PEUIEHUH  MpoOJeM
HKOJIOTHYECKOM, IHEPTreTUIECKON U MUIIEBON 0€30MaCHOCTH, B Pa3BUTUHU
MEJIULINHBI, CO3JaHUN HOBBIX MaTEPHUAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00ecCleyeHnn palrdoOHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYpbl YEJIOBEKAa, a TAaKKE IKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U PUPOJHON CpEIE;

e OCBOCHME CHCTEMBI 3HAHUW, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABIJISIONIECH €CTECTBEHHO-HAYYHOU KapTHHBI MUpa: (PyHIaMEHTaIbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAAMOJIEKYJIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MNPOTEKaHUs XHUMHUYECKHX pEaKUui, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX M AUCIEPCHBIX CUCTEMAaX, 00 0OmHuX
Hay4YHBIX IIPUHIMIIAX XUMUYECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHWYECKUX 3HAHUU [JIs1 OOBACHEHUS
KIIFOYEBBIX HMJIEH M MpoOJIeM COBPEMEHHOM XHUMHH, JJIS OOBSCHCHHS H
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
IPAaMOTHOTO pelieHus Ipo0ieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJiu3a U OICHKH C MO3UIIMI SKOJIOTHYECKOM 0€30MaCHOCTH MOCIEICTBUM
OBITOBOM M TPOU3BOJCTBEHHOW JIEATECIBHOCTH 4YeJIOBEKa, CBS3aHHOH C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U  IepepadoTKOn
BEIIICCTB;

yrilyOJeHue  MpeJCTaBICHU O  HAy4YHbIX  METOJlax  IO3HaHUs,
HEOOXOJUMBIX I TPHOOpPETeHHs] YMEHHH OPHEHTHPOBATHCS B MHpPE
BEIIECTB U OOBSICHEHHUS XUMHUYECKUX SIBICHUN, HMMEIOIMUX MECTO B
MIPUPOJIC, B MPAKTUYECKON JIEITEIIBHOCTH U TTOBCEHEBHOM JKU3HHU.

B mmane peanmzanuy TEpBOOYEPETHBIX BOCHUTATEIBHBIX W PA3BUBAIONIUX
GyHKIUNA TIETOCTHON CHUCTEMBI CPEHETro OOIIero oOpa3oBaHUS MPU N3YUCHHH
npeqMera  «XuUMUS» Ha  YIUIyONE€HHOM ypOBHE OCOOYIO  aKTyaJlbHOCTh
IpUOOPETAIOT TaKUE IeNU U 3a/1a49H, KaK:

BOCMIUTAaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SBJIICHUA TPUPOIBI,
YBOXEHUS K TMPOIECCY TBOpYECTBA B OOJACTH TEOPETUUECKHX W
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH;

pa3BUTHE MOTHBAlMM K OOYYEHUIO U TMO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIIO ¥  CaMOBOCHHTAaHHIO  HAa  OCHOBE  YCBOGHUSA
0O0IIEYeIOBEYECKUX [IEHHOCTEH;

pa3BUTHE MMO3HABATEIIBHBIX HHTEPECOB, MHTCIIEKTYAIbHBIX M TBOPUYCCKUX
crocoOHocTeW oOyuarommxcs, (GopMHUPOBAHHE Yy HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCIEIIHON MPodhecCHOHANBHOM 1 00IIIECTBEHHON JIEATEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 M TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpOBaHUE yYMEHUN M HABBIKOB Pa3yMHOTO MPHUPOOMOIL30BAHMUS,
Pa3BUTHE DKOJIOTMUYECKON KYJIbTYpPbl, TPUOOPETEHHUE OIbITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUUYECKOHN JIESITSIbHOCTH.

OO0miee 9nCiI0 9acoB, MPETYCMOTPEHHBIX U1 M3YYCHUS XUMHUH Ha yTTyOJIeHHOM
YpPOBHE cpeaHero odmero obpaszoBaHus, coctaBiaser 204 vacoB: B 10 kiracce —
102 gaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 gaca B HefieInio).



COAEPKXAHUE OBYUYEHUA

10 KVIACC

OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKOM XMMUHM.

[IpenMer W 3HaYeHHWE OPraHUYECKOM XHMMHUH, MPEACTABICHUE O
MHOT000pa3uK OPraHU4YE€CKUX COCTUHEHHI.

DNEeKTPOHHOE CTPOEHHE aToMa Yrjepoja: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI. BasleHTHbIE BO3MOXHOCTHM aToMa YIJIEpoJa. XHUMHYECKas CBSI3b B
OpraHMYECKUX COEIMHEHUSX. Tumbl THOpUAM3AaLMM aTOMHBIX OpOUTaNeu
yraeposa. Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOM CBs3U (OOMEHHBIN U JTOHOPHO-
aKUenTopHbd). TUIBl MepeKpbIBaHUS AaTOMHBIX OpOWTalIed, G- U T-CBS3M.
OnunapHas, ABOWHAs U TpoiHas cBsizb. CrocoObl pa3pbiBa CBA3EH B MOJICKYJax
oprannyeckux BemiecTB. [loHsTne o CcBOOOAHOM paauKane, HyKIeopuie Hu
anexTpodue.

Teopuss crTpoeHuss opraHvdeckux coenuHeHuit A.M. byrtinepoBa wu
COBPEMEHHBIE NIPEACTABIIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHNE TEOPUHU CTPOCHUS
OpraHUYECKUX COEAUHEHUH. MonekylsipHble W  CTPYKTYpHbIE  (DOPMYJIBI.
CtpykTypHble (GOpMyJIbl Pa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpalIEHHAs,
ckenerHas. M3omepus. Buubl u30MepUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DnekTpoHHbIe 3DPEKTHl B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUHN (MHIYKTHUBHBIM
¥ Me30MEepHBI 3 (HEKTHI).

[IpencraBinenne o kiaccu@uUKauu opraHuueckux BemiecTB. [loHsTHE O
bynkunonansHoOM rpymnme. ['omomnorus. 'omonoruueckue psanpl. CucreMaruyeckas
HOMeHKkIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTZIEJIbHBIX IIPEACTABUTEIICH.

OcobenHocty U Kiaccuukaus opraHndeckux peaxuui. OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUHA B OPraHUYECKOW XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHMS BEIIECTB M HX MPEBPAlCHUM:
O3HAKOMJIEHHME C 00pa3laMu OpPraHMYEeCKHUX BEIIECTB M MaTepHalaMd Ha MX
OCHOBE, OIIBITHI IO IPEBPAIIECHUI0 OPraHWYECKUX BELIECTB IIPU HArpeBaHUU
(nnaBneHue, OOYTJMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYII
OpraHUYECKUX BELIECTB.

YriaeBoaopoasl.

Ankanbl. ['omomornueckuii psj aikaHoB, 00mas Gpopmyia, HOMEHKIATypa |
M30MepUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYJ ajKaHOB, Sp -
ruOpuau3anusi aTOMHbBIX opOuTaneill yriepoaa, o-cBsizb. PU3MUECKUE CBOMCTBA
AJIKaHOB.



XHWMHUYECKHE CBOMCTBA QJIKAaHOB: pPEAKLUUU 3aMEILICHHs, W30MEpHU3alui,
JETUAPUPOBAHUS, IUKIN3ALMHU, TMPOJIN3a, KPEKUHra, ropenus. [IpeacraBienue o
MEXaHU3Me peaklMi paJuKaJIbHOTO 3aMEIEHHUS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs U TPUMEHEHUE AIKAHOB.

[uknoankanel. O0mas ¢popMyina, HOMEHKIATypa U u3omepus. OcoOeHHOCTH
CTPOEHUSI M XHUMHUYECKHX CBONCTB MabIX (IIMKJIONPONAaH, IMUKIOOyTaH) u
OOBIYHBIX (LMKJIOMEHTAH, LMKJIOreKCaH) LUKIOaIKaHOB. CrocoObl MOTy4YEeHUs U
NPUMEHEHUE IIUKIIOAIKAHOB.

Ankensl. ['omonornueckuii psj aJkeHoB, oOmias Gopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥  IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ  ajlKEeHOB, Sp’-
ruOpuau3anusi aTOMHBIX opOutanedl yriepona, o- U m-cBA3u. CTpyKTypHas u
reoMerpuyeckas (muc-tpanc-) wuzomepus. Du3NMUECKHME CBOICTBA AJKEHOB.
XHWMHUYECKHE CBOMICTBA: pPEaKUWU IMPUCOECIUHEHHMS, 3aMELICHUS B (-II0JOKEHUE
IpyU JBOMHOM CBSI3M, MOJUMEpU3aluuu U okucieHus. [lpaBumio MapKoBHUKOBA.
KauecTBeHHbIE peakuu Ha TBOMHYIO CBA3b. CIOCOOBI MOMYYEHUsI U MPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukamus ankaaueHoB (CONpspKEHHbBIE, U30JUPOBAHHBIE,
KyMyaHpoBadHbIE). (OCOOCHHOCTH JIJIEKTPOHHOTO CTPOCHUSI M XUMHUYECKUX
CBOWMCTB CONpPSDKEHHBIX JWMEHOB, 1,2- u 1,4-npucoenunenue. llonumepuszanus
CONPSKEHHBIX TUeHOB. CriocoObl MOMyYEeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. 'oMon0oruueckuii ps ankuHoB, o0mas popmysna, HOMEHKIATypa U
M30MeEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI alKUHOB, Sp-
ruOpuau3anus aTOMHbIX opOuTaneil yriepoaa. dusmyeckne cBOWCTBA AJIKUHOB.
XHWMHUYECKHE  CBOMCTBA:  PEAKUMU  MPUCOCAUHEHUS,  JUMEpPU3aLUd U
TPUMEPHU3ALNHU, OKUCIICHNU. KHCIOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO
TPOIiHYIO CBs3b. KauecTBeHHBIE peakiK Ha TPOIHYIO CBs3b. CIIOCOOBI MOTyUeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTtnueckue yrieBoaopoasl (apensl). ['omonoruyeckuili psii apeHoB,
obmiast popmyIia, HOMEHKIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl Oenzona. duzmueckue CBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIleHHs] B OEH30JIbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJuKalle, PEaKUWU NPUCOECIUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpEe aJIKUIbHBIX PpaJUKaIOB, KapOOKCHUIILHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOIPYIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonmumepusanus cruposa. CriocoObl MONTyYEHUs U
IIPUMEHEHUE aPOMATUYECKUX YTIIEBOJLOPOIOB.

[Ipuponnsiii ra3. [lonyTHbie HedTsAHBIE Ta3bl. HedTh u €€ mpoucxoxacHue.
Kamennslii yroiap U npoaykrtsl ero nepepadotku. CrocoObl nepepaboTku HedTH:



MEPErOHKa, KPEKHHT (TEPMUYCCKHM, KaTaTUTHYCCKHH), PUGOPMHUHT, ITHPOIIH3.
[TpoaykTel mepepadoTku HEPTU, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIaCCAMU YTJIEBOI0OPO/IOB.

DNEeKTPOHHOE CTPOCHHE TaJOTEHIIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIICHUsI TajoreHa Ha TUAPOKCOrPYMIy, HUTPOTPYINy, LHAHOTPYIIY,
amuHorpymnmy. JlelicTBM€ Ha TaJOTeHIPOU3BOAHBIE BOJHOIO W CIHUPTOBOTO
pacTBopa MIENoud. B3aMMOIENCTBUE IUTAIOTCHAIIKAHOB C MAarHUEM M ILIMHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHCHUSX. Hcnonp3oBaHue
raJIOTEHIIPOM3BOJIHBIX  YIJEBOJOPOJOB B OBITy, TEXHHMKE W IIPH CHHTE3E
OpraHMYECKUX BEILIECTB.

DOKCIepUMEHTAIbHBIE METOJbI W3YUYEHHS BEIIECTB M HUX MPEBpalllCHUM:
u3yueHne (PU3NYECKUX CBOMCTB YTIIEBOJIOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakIuii  yriieBOAOPOJAOB Pa3lIMYHBIX KiaccoB (oOecrBeunBaHUE OpPOMHOMN WU
WOJHOM BOJIbl, PacTBOpa IMEpPMaHraHaTa KaJius, B3aUMOJCHCTBUE alleTHUJIEHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriiepoga ¥ BOJOpPOJA B OPraHWYECKUX BEIECTBAX, IOJIy4YEHUE HSTHICHA U
HM3YYCHHE €r0 CBOMCTB, O3HaAKOMJICHHE C KoJjuiekmusMu «HedTb» m «Yromby, C
oOpa3liaMyd  IUTaCTMAacC, KaydyKOB M PE3UHBI, MOJICTUPOBAHUE MOJICKYII
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucsopoaconepskaniue opranHudecKue coeJMHEHHUs.

IIpenenbHble oOJHOATOMHBIE CcHUpPThl. CTpoeHHE MOJIEKYyJ (Ha mOpuMmepe
METaHOJla W J3TaHoJia). ['oMojoruueckuid psa, obmias Gopmyina, H30MEpHs,
HOMEHKIaTypa ©  kiaccudukanusa. Dusnueckue CBOMCTBA  MpeeNbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpo/HBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUW 3aMElIeHMs, JeTUApaTallih, OKHUCIICHUS,
B3aUMOJICHCTBUE C  OpPraHMYECKMMH U  HEOPraHMYECKUMH  KHUCJIOTaMHU.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTHI. JIeHCTBHE ATaHOIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOMy4YEHUsT M MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OcOOEHHOCTH (PUBMUECKUX U
XUMHUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUICHIVIMKONbL W riaulepuH. dusnueckue u
XUMHYECKHE CBOMCTBA: PEAKLIMM 3aMEICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKMMM KHCIIOTaMHM, KayeCTBEHHAs pEaKlUsi Ha MHOIOATOMHBIC
cnupThl. [IpencrapieHue o MexaHU3ME peaklMil HYKICO(DUILHOTO 3aMEICHHUS.
JeiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl TMMOMy4YeHUsT UM NPUMEHEHUE
MHOTOAaTOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIIMSHUE TUAPOKCOTPYHIBI U
O0eH3opHOrO snapa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUUYECKUX



cBoicTB (eHona. KavectBeHuwie peakimu Ha (eHon. TokcuyHOCTH (eHona.
CrniocoObl osrydenust v npuMenenue penona. Genondopmanbaeruanas cMoma.

KapOonuiibHbIE COETMHEHUS — aIbACTU/IbI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpymIibl. ['OMOJIOrMYecKue psiibl ajdbJeruioB U KETOHOB, OOmIas
dbopmyna, mzomepus U HOMEHKIaTypa. DuU3MUecKHe CBOWCTBAa ajbACTUIOB U
KEeTOHOB. XMMHUYECKHME CBOWCTBAa  albAETHJOB M  KETOHOB:  pEaKUuu
npucoenuuenus. OKHUCIIEHUE albJAEeTU0B, KAUECTBEHHbIC PEaKIMU Ha allbJIeTU/bl.
CriocoObl OJTy4YeHHs M IPUMEHEHHE aJbJETHI0B U KETOHOB.

OnHOOCHOBHBIE TPEEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nyeckue cBoMcTBa
OJIHOOCHOBHBIX TMpEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3U MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOWCTRBA,
peakuus dSTepuUKalMM, peaKkUud C Y4YacTHEM YIJIEBOJAOPOIAHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJHOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OCc0OEHHOCTH CBOMCTB HENPEIENbHBIX M aPOMATHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, THUIPOKCUKapOOHOBBIX KUCIOT. [IpeacraBurenu BBICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBAs, NAJIbMUTHHOBAs, OJICMHOBAs, JHHOJICBAA,
JIHHOJIEHOBAA KUCIIOThL. CIocOObI MOJIyYeHUs M MPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢upsl. ['omonornueckuil psan, obuias ¢gopmyna, U30Mepus U
HOMeHKJIarypa. Duznyeckne M XUMHYECKHE CBOWMCTBA: THUIPOJIWA3 B KHUCIOU W
LIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nUecKue U XMMUYECKUE CBOWCTBA XKUPOB: THAPOJIN3 B
KHCJION U 1estouHol cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPKAIINUX OCTATKH
HEIpEeNENbHbIX )KUPHBIX KACIOT. JKHUpel B mpupoe.

MbL1a KaK COJIM BBICIIHMX KAPOOHOBBIX KUCIIOT, UX MOIOLIEE AEHCTBHE.

O6mras xapakrepucTuka yriaeBojoB. Kinaccudukanus yrieBo1oB (MOHO-, TU-
u nonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, TrajiakTo3a, puodo3a,
Je30KcuprOo03a. dusndecKkue CBOMCTBA M HaXoXJeHHe B mpupoze. dorocuHTes.
XHWUMUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIUU C YYACTHEM CIIUPTOBBIX U AJIbJAETUIHON
Ipynn, CHOUPTOBOE M MOJOYHOKHCIOE OpoxkeHue. [IpumeHeHue TritoKo3bl, €€
3HAUEHUE B KU3HENEATEIbHOCTH OpranusMa. Jlucaxapuabl: caxaposa, MaiabTo3a U
nakTo3a. BoccTaHaBiaMBarolue ¥ HEBOCCTAHABIMBAOLIME qucaxapuabl. ['uaponns
nucaxapunoB. HaxoxaeHue B mpupojie U npumeHeHue. [lonucaxapuapl: kpaxmard,
INIMKOTeH U ueuttoio3a. CTpoeHre MakpoMOJEKyJd Kpaxmania, TJIIHMKOTeHa H
Heono3bl.  du3nyeckue CBOMCTBA KpaxMmajga M LEJUII0JI03bl. XHUMHYECKHE
CBOMCTBA Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs pEakUHs C HOAOM. XHMHUYECKHE
CBOICTBa LIEJUTIOJIO3bL: TUAPOIU3, ModydeHue 3(upoB 1emionossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HX MpPEeBpallCHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJICHHE ATUJIOBOIO CIIMPTA B aJbJIETU] HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCIIEHUE HTUJIOBOTO COUPTA JUXPOMATOM Kajiusl (BO3MOXKHO HCIOJIb30BAHUE
BHUJIECOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJETUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  rumpoxkcumom  meau(ll)), peakmus ramnepuHa €
ruapokcuom meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcuaoMm meau(ll), BzaumoneiictBue
KpaxMajia ¢ MOJIOM, PEIIEHHE SKCIEPUMEHTAJbHBIX 3a7a4 1o temMaM «CHHUPTHI U
dbenonby, «KapooHoBbie KUCTOTHL. ClOXKHBIE YUPBD».

A3o0Tcoaep:Kale OpraHn4ecKue coeIuHeHus.

AMUWHBI — OpraHUYeCcKHUe MPOU3BOJIHbIe amMmMuaka. Knaccudukanuss aMuHOB:
amuaTHIecKue ¢ apOMaTUYECKHE, IEePBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crtpoenne moJiekys, obmas Gopmyiia, U30Mepusi, HOMEHKIaTypa U (puanyeckue
cBOicTBa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHKUE, B3aUMOJCHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TPEACTAaBUTENIb AMUHOB apomaTuyeckoro psana. CrpoeHwue
aHuauHa. B3anMHOE BJIMSIHUE TPYIINT aTOMOB B MoJieKyJie aHminHa. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KadecTBeHHbIE peakiuu Ha aHWIWH. CrocoObl
MOJIyYeHUS] M TpUMEHEHHE anudaruyeckux amMuHOB. [lomydyeHwe aHwivHa U3
HUTPOOCH30Ia.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHbIEe OPeACTABUTENN O-
AMUHOKHCIJIOT:  TJWLMWH, ajnaHuH. @Ou3nyeckue CBOMCTBA aMHUHOKHUCIIOT.
XUMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX  OpPraHUYECKHX
COCIIMHEHUM, peaklus TMOJUKOHJICHCAUU, O0pa3oBaHUE IMENTUIHON CBS3M.
buonoruueckoe 3HaueHre aMMHOKHUCIOT. CHUHTE3 U THAPOJIU3 TENTHIOB.

benkn kak mnpupogHble nonuMepsl. llepBuuHas, BTOpHUYHAS W TpPETHUYHAsS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OENKOB: TUAPOIH3, JICHATYpAaIus,
KaueCTBEHHbIE PEAKIIUU Ha OEINKHU.

OKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUSl BEIIECTB M UX MPEBPALCHUM:
pacTBopeHue OEnKOB B BOJE, JCHATypalus OCJKOB IMPU HArpeBaHUM, IIBETHHIE
peakuiuu Ha O€NmKH, peHIeHHEe JKCIEPUMEHTAIBHBIX 3aJad M0 TeMaMm
«A3oTcoaepxaine OpraHUYeCcKue COEIMHEHUSD) " «Pacno3HaBanue
OPraHNYECKUX COCAUHECHUN.

BbicokomoJieKyIsIpHbIE COeIUHCHUS.

OCHOBHbBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHBb MOJIUMEpPU3AUU, CPENHSSA MOJICKYIISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUNA —
MOJIMMEPHU3ALIHS U TOJTUKOHICHCAITHSI.

[Tonmumepubie wmatepuanbl. [lmactmacchl (MOJUATUIICH, TTOJIUIIPOIMIICH,
MOJIMBUHWIXJIOPUJT, TOJUCTUPOJ, MOTUMETUIMETAKpUIaT, MOJUKAPOOHATHI,
noJmdTUICHTepedTanar). Y Truansaius 1 nepepadoTka miacTuka.

DnacToMephl: HaATypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBHIN) U CUIIUKOHBI. Pe3unHa.

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

[Tonumepbl CHEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
AIIEKTPOIPOBOISIIIINE TIOJUMEPHI, OMOpa3iaraeMbie MOJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEHIECTB M HUX MpPEBpalllCHUN:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adad mno Teme «Pacro3HaBaHue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenue MoJeKyIsipHOH (GOpMyJibl OPTaHMYECKOTO0 COCIUHEHHS TI0
MacCOBBIM  JIOJIAIM DJIEMEHTOB, BXOJIAIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIPHOM  (POPMYJIbI OPraHMYECKOrOo COEeAUMHEHUs 10 Macce (00BEMY)
MPOAYKTOB CropaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakiuu W/WIM HWCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpMYyIIbl
OpPraHMYEeCcKOro BEIIECTBA HAa OCHOBE €r0 XUMHUYECKHUX CBOMCTB WJIHM CIIOCOOOB
MOJTyYeHHUsI, OMpejeieHue JOJIM BbIXOJIa MPOAYKTa PEaKIUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusi MeXpeIMETHBIX CBA3€H MPU U3yUYEHUU OPTraHMYECKOW XUMHH B
10 xmacce oOCyIIeCTBISETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-
HAay4YHBIX TIOHSATUW, TaK U TOHSTUH, MPUHIATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTI'O IIMKJIA.

OO011e ecTeCTBEHHO-HAYUYHBIE MTOHSATHUS: SIBICHUE, HAYYHBIN (DaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJIW3, CHUHTE3, Kilaccuukamus, HaOJIIOJACHUE, HU3MEPECHUE,
AKCHEPUMEHT, MOJIEJb, MOJICTUPOBAHHUE.

duznka: Marepus, aroM, OJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSIHHUE
BEIIECTBA, (DU3WUYECKUE BEIIMYUHBI, €IUHUIIBI H3MEPEHHs, CKOPOCTh, JHEPrus,
Macca.

buomorus: kierka, opraHu3M, S3KOCHUcTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPODHBIA TUN TUTAHUS, OpOKEHUE,



dboTocuHTE3, nbIXaHWE, OETKHU, YIJIEBOJbI, KUPBI, HYKICHHOBBIC KHUCIOTHI,
(hepMEeHTHI.

['eorpadusi: mose3HbIe HCKOMIAeMbIE, TOTIITUBO.

TexHonorus: mNHIEBBIE MPOMYKTHl, OCHOBBI PAIMOHAIBHOTO ITHTAHWS,
MOIOIITUE CPEJICTBA, MATEPUAIBI U3 NCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sAep. XUMHAUYECKUN 3neMeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTrETUYCCKUE YPOBHH H
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukamms XuMruiecKiux 3JIeMEHTOB (S-, P-,
d-, f-amementsi). PacmpeneneHuwe 5SJIEKTPOHOB IO AaTOMHBIM  OPOHUTAIISIM.
DNEeKTPOHHbIE KOH(PUTYpPAIIMM aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(DHUTYypali HOHOB.
DJIEKTPOOTPUIIATEIIBHOCTb.

[lepnoguueckuii 3akoH u Ilepuoandeckas cucreMa XMMUYECKUX AJIIEMEHTOB
H.N. MenneneeBa. CBsA3b NEpUOAUUECKOTO 3aKoHA W llepmogmueckoil cuCTeMbl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpHUEW  CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TrpynnaM H NEpUoJaM. 3HA4YCHUE
nepuoauueckoro 3akona /[.M1. Meneneesa.

XuMHUYECKasi CBSI3b. BUIBl XMMHYECKOM CBSI3U: KOBAJICHTHAsA, HWOHHAs,
MeTayuinueckas. MexaHu3mbl 00pa30BaHUSI KOBAJEHTHOW CBSI3M: OOMEHHBIN |
JIOHOPHO-AaKIENTOPHBIN. JHEPrus U JiuHa cBsA3U. [10sIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJEHTHOW cBsi3u. KparHbie cBs3u. BopoponHas cBs3b.
MexMOoNeKyIIpHbIE B3aUMOCUCTBHUSL.

BajleHTHOCTP M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MPUMEpPEe COCIMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienre 0 KOMIUIEKCHBIX coenHeHUsAX. CocTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHATHE O KOOPAMHALUOHHOW XUMHUH.

BemectBa  MOJNEKYJIIpHOTO HW  HEMOJIEKYJISAPHOTO  CTPOCHUA.  THIIbI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYP) M CBOKMCTBA BEILIECTB.

ITonstue o nucnepcHbix cucremax. MctuHHble pactBOphl. [Ipencrasnenue o
KOJUIOMIHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIIEHTPALMU PACTBOPOB:
MaccoBasi J0JIs BEIIECTBA B PaCTBOPE, MOJIsIpHAsA KOHUEHTpauus. HaceleHasie u
HEHACBIIIEHHBIC PACTBOPHI, PACTBOPUMOCTh. KpHCTamioruaparsl.



Knaccuduxkaius 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBUATIBHBIC
Ha3BaHMS OTIIEIbHBIX NIPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUeCKUX peakuil B HEOPraHUYECKOHM U OpraHUYeCcKOM
XUMHH. 3aKOH COXPAaHEHHSI MAacChl BEHIECTB; 3aKOH COXPAHEHHS W MPEBPAILCHUS
OHEPTUU TIPU XUMHUYECKUX peaknusix. TermoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepmoxumMuveckre ypaBHEHUS.

CKOpOoCTh XUMUYECKON peaKkiuu, €€ 3aBUCUMOCTh OT Pa3u4YHBbIX (PaKTOPOB.
['oMoOreHHbIE U TE€TEPOreHHbIE peakiuu. Katanns u KaTam3aTopsl.

OOpatumMbie U HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecre. Koncranra
XUMUYECKOr0 paBHOBecHs. DaKTOphI, BIUSAIONIME HA IOJOKEHUE XUMUYECKOTO
paBHOBECHS: TEMIIEpATypa, JAaBJICHUE U KOHIIEHTPAILIMU BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Tpunuun Jle [laTense.

OnekTponutuyeckass aucconuanug. CuiibHble U claOble AIEKTPOJIHTHIL.
Crenenp auccounuannu. Cpena BOJHBIX pPAacTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
mienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb M BOCCTAHOBUTENb. I[Ipollecchl OKHCIEHHUS M BOCCTAHOBIICHHUS.
Baxnelmme OKUCIUTENIM W BOCCTAaHOBUTENW. METOI 3JEeKTpOHHOro OanaHca.
DIIEKTPOJIN3 pacTBOPOB U PACILIABOB BELIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HX MpPEeBpalllCHUN:
pa3lioKEHHWE TMEPOKCUAAa BOJAOPOJAa B NPUCYTCTBUM KaTalu3aTopa, MOJEIU
KPUCTALINYECKUX PEIIETOK, TPOBEJACHNE peaKIuii HOHHOTO 0OMEHa, OnpeeiCHIE
Cpeapl PacTBOPOB C MOMOIIBI0 WHIWKATOPOB, HM3YUYEHUE BIUSHUA PA3JIAYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHUYECKOW PpEaKIMU H IOJIOKEHHE XUMHYECKOTO
PaBHOBECHSI.

Heopranuuyeckass xumusi.

[Tonoxenne HemeraiwuioB B llepuoguueckoit cucremMe XUMHYECKHX
anemenToB J[.. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3MUuecKue
CBOICTBa HEMETAJUIOB. AJIJIOTPONHS HEMETAIOB (HA MPUMEPE KUCIOPOAa, CEpHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, gusnueckue M XUMHUUYECKUE CBOMCTBA: PEAKIMU C
METAJUIAMA W HEMETaJUlaMH, BOCCTAaHOBHUTEJIbHBIE CBOWCTBA. [ WIpUIBL
TomIMBHBIE IIEMEHTHI.

["anorensl. HaxoxaeHue B MpUpoOje, CIOCOOBI MOTyYeHHS, (PU3UYECKUE U
XUMHYECKUE CBOMCTBA. ['amoreHoBomopoasl. BaxkHenmme KUCIOpOACOAEpKaIe
COEIMHEHHUS TayoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYECHHUS
rajioreHoB. [I[puMeHeHue rajloreHoB U UX COEAUHEHUN.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIE CIIOCOOBI TMOTYyYCHUS
kuciopoaa. @u3nuecKkne U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHCIOpPOAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONy4YeHUs, (puanueckue u
xumMuuyeckue cBoictBa. CepoBomopon, cyiabduapl. Oxcun cepwi(IV), oxcun
cepbl(VI). Cepuucras u cepHas KHUCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHL. [IpuMeHeHne cepbl U €€ COEAUHEHUM.

A3or. HaxoxnaeHue B mpupoje, cHocoObl MoixyyeHus, (U3NYECKUEe U
XUMHYECKHE CBOMCTBA. AMMMAaK, HUTpUIbl. OKCUIBI a30Ta. A30THCTasi M a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMmenenue azorta
U €ro COeIMHEHUI. A30THbIE YJI00pEHUS.

®ocdop. Haxoxnenue B mnpupoje, cnocoObl MOJNy4deHUs, (puznueckue u
xumudeckue cpoiictBa. dochuner u dochun. Oxcuapl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue ¢ocdopa u ero coemunenuit. PocdopHbie
yaoOpeHus.

Yrnepon, HaxoXJIeHWE B OpUPOJE. AJUIOTPONHbIE MOAU(DUKALINH.
dusznyeckne W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoMm. Okcua yriaepoaa(ll), oxcun yramepona(IV), yronbnas kucimora u eé
COJIU. AKTUBUPOBAHHBIN YyToJb, afcopOuus. DymnepeHsl, rpadeH, yriepoHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIIECTB, 0OPA30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHU .

Kpemunii. Haxoxnenue B mpupone, crocoObl MOJydeHHs, (PU3NUYECKHE U
xumudeckue cBorcTBa. Oxcupa kpemHusA(IV), kpemHueBas KUCIOTa, CHUIMKATHI.
[Ipumenenne kpeMHus U ero coeanHeHui. CTEeKNo, ero nojy4eHue, BUIbl CTEKIIA.

ITonoxenne MetamuioB B [leproandeckor cCUCTEME XUMUYECKUX JJIEMEHTOB.
OcoOE€HHOCTH CTPOEHMSI DIIEKTPOHHBIX O000JI0YEK aTOMOB MeTauioB. OOrmiue
¢dbuznyeckre CBOMCTBA MeTauioB. [IpuMeHeHHE MeTajlioB B OBITY M TEXHUKE.
CrutaBel METAJIOB.

DNEKTPOXUMHUYECKUN  psifl  HampspkeHud meTtawioB.  OOmue  crocoObl

MOJTyYeHUS METaJJIOB: TUIPOMETAILTYPIus, MUPOMETAIUTYPIHs,
anekTpoMeramutyprus. [lonarue o koppo3uu MeramioB. CrnocoObl 3alUThI OT
KOPPO3HH.

Oo6mas xapaktepuctuka MmeTamwioB [A-rpynmsl [lepuonnyueckoit cCUCTEMBI
XUMUYECKUX JJIeMeHTOB. Harpuit wu kanmii: mnonydeHue, QU3NUYECKHE WU
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHHU.

Oo6mas xapakrepuctuka metamuioB IIA-rpymnmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJIEMEHTOB. MarHuii W KalblUi: TOMydeHHe, (PU3NYECKHe U
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCAUHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.



ATIOMHHWN: TTOTy4YeHue, GU3NIECKUe U XMMHUYECKUE CBOWCTBA, TPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeAuHeHuil. AmoTepHbIe CBOWCTBA OKCHAA H
TUAPOKCUA ATFOMUHUS, THAPOKCOKOMIUIEKCHI A TFOMUHUS.

OOmass xapakTepucThka MeTauioB no0ouHblx noarpynn (b-rpynm)
Ilepronnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3nuecKne U XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U AuUXpOMaThl, HUX
OKHCIIUTENbHBIE CBOKCTBA. [lomyueHne n npuMeHenne xpoma.

@u3nyeckue W XMMHUYECKHE CBOMCTBA MapraHia M €ro COEAUHCHUM.
Baxueiimme coeaunenuss wMapranna(ll), wmapranna(IV), wmapranna(VI) u
mapranua( VII). [lepmanranat kanusi, ero OKUCIUTENbHBIE CBOMCTBA.

@u3nuecKre U XMMHYECKHME CBOMCTBA XKeje3a U ero coennuHeHur. OKCHIBL,
ruapokcuasl U conu xkeneza(ll) u xxeneza(lll). [lonyueHne u npuMeHeHUE xKee3a
U €ro CIUIABOB.

DOU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coeaqnuHeHur. [lomyuenue u
IIPUMEHEHUE MEU U €€ COETUHEHNN.

[{uuk: momydyeHue, (U3NUECKHE W XUMUYECKHE CBOWMCTBA. AMdoTrepHbIe
CBOMCTBA OKCHJIa U TUJIPOKCHJIA LIMHKA, TUAPOKCOKOMILUIEKCHI IIUHKA. [[pumMeHenne
IIMHKA U €r0 COCIUHEHU.

OKCIIEpUMEHTAJIBHBIE METOJbl HW3YYEHMsS BEIIECTB M HX NPEBPAIICHUM:
u3ydyeHue oOpa3loB HEMETaJuIOB, TOpeHue cepbl, gocdopa, xene3a, MarHus B
KHCIIOPOJIE, M3y4YEHUE KOJUIeKIMU «MeTaibl W CIUIaBbl», B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJTOYHO3EMENbHBIX METAJUIOB C BOJOW (BO3MOXKHO HCHOJb30BAHKE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA M Kelie3a C pacTBOpaMU KHUCIOT U
1IEJI0Y€EH, KAYECTBEHHBIE PEAKIIUA HA HEOPIraHWUYECKUE aHHOHBI, KATUOH BOAOPO/Ia
M KaTUOHBI METAJUIOB, B3aUMOJCHCTBHE THAPOKCHIOB ATIOMHHHUS WU LIMHKA C
pacTBOpaMM KHCJIOT U IIEJIOYEN, PEIIEHNE DKCIIEPUMEHTAIBHBIX 33/1a4d [0 TeMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (ochop U HUX COCAUHEHUSY,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYIID.

XuMHSA U KM3Hb.

Ponb xumMun B o6ecriedeHr yCTOMYMBOTO pa3BUTHS yesnoBeuecTBa. [lonarue
O Hay4YHBIX MeETOAAaX IIO3HAHUSA M METOJOJIOTMHM HAy4YHOTO HCCIICTOBAHMS.
HayuHble mpyuHIMITBI OpraHu3aliy XMMUYECKOTO NpOu3BOACTBA. [IpomMblieHHbIE
CIOCOOBI MOTYYEHUSI BaKHEHIITUX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOYYeHUs] METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEM CpEIbl U €r0 IOCIEACTBHUS.
Poinb xumuu B 0O6ecriedeHrH SHEPreTHIeCKOi 0€30MacHOCTH.

Xumuss W 3I0pOBbe UelioBeKka. JlekapcTBeHHble cpenctBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUM B pa3BUTUHA MEIUIIUHBI.



XuMHsI T OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE N00aBKU. Poib Xumuu B
oOecIeyeHu MUIIeBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0e30MacHOr0 MCIHOJb30BaHUsl MpenaparoB OBITOBOM XUMUU B IOBCEIHEBHOU
KU3HHU.

XuUMHSI B CTPOUTENHCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
0eTOoH).

XuMus B CEIbCKOM X03sicTBe. OpraHnyeckre 1 MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualbl, KPacKH, CTEKIIO, KepaMHKa.
Marepuansl g 31€KTpOHUKU. HaHOTEXHONIOTUH.

PacuétHrle 3amaun.

Pacuétel: Macchl BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce WM OOBEMY OAHOTO M3 YYaCTBYIOUIMX B PEAKI[MU BEIECTB,
Macchl (00BbEMA, KOIMYECTBA BEIIECTBA) MPOJIYKTOB pPEaKIMU, €CIU OJHO U3
BEILIECTB HMMEET NpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKUuHnM, €CIM OJHO M3 BEIIECTB [JAaHO B BHJE pPACTBOpPA C OMNPEACIEHHOU
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAacCCOBOM JOJIM U MOJISIPHOU
KOHIICHTpAIlMM BEIIECTBA B PAcTBOpPE, JOJM BbIXOJA MNPOAYKTAa PEAKIUU OT
TEOPETHUYECKH BO3MOKHOTO.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX  CBsA3€H MpU  U3YYEeHUH OOmeld u
HEOpPraHn4eckord xuMuu B 11 kitacce ocyliecTBIIETCS YEPE3 UCMHOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUM, MPUHSITHIX B OTJAEIbHBIX
MpeIMETax €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SBJICHNUE, HAYYHBIN (haKT, THUIOTE3a,
TeopHusl, 3aKOH, aHAJIU3, CUHTE3, KiacCcU(UKaIus, TEPUOJUIHOCTb, HAOIIOJCHUE,
M3MEpPEHUE, SKCIEPUMEHT, MOJIEb, MOJICIMPOBAHUE.

@dusuka: Marepusi, MUKPOMHUD, MaKpOMHpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHb,
BEIIIECTBO, TeJO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBa, HJACATbHBIN Ta3,
(dbuznYecKre BETUYMHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buosnorus: kieTka, opraHusm, sKocucTema, ouocdepa, MeTaboIU3M, MAKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOIbI, HYKIICUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BELIECTB M MOTOK SHEPTUU B SIKOCUCTEMAX.

['eorpadus: MuHepasibl, TOPHBIE TTOPOJIbI, MOJIE3HbIE UCKOIAaeMble, TOIUIURBO,
PECYPCHL.

TexHoMOrus: XUMHYECKass MPOMBIIUIEHHOCTh, METAJLTYPrusi, CTPOUTEIIbHbBIE
MaTepualibl, CEIIbCKOX035MCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIUIEHHOCTD,
dhapMmaiieBTHYECKAS MIPOMBIIIJIEHHOCT, MIPOM3BOJICTBO KOCMETHYECKHUX



npcraparoB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAsA
IMPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA YI'JIVBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUIA

JIMYHOCTHBIE PE3YJBTATBI

B COOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM ITOAXOJOM B CTPYKTYpeE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS MpEeAMETa «XHMMHS» HAa YPOBHE CPEIHErO
oOuiero o0Opa3oBaHUsl BBIIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OoOy4YaromMUMHUCs POCCUMCKOM Tpa)KJaHCKOM HWIEHTUYHOCTH;, TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEIIEHUIO; HATMYNE MOTUBALIMU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B O0IlECTBE TNpaBWJIAMM W HOPMAaMH TIOBEACHHS; HaJU4He
MPaBOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUTh 1IEJIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3yJIbTaTbl OCBOCHUS NpeAMETa «XHUMUSD»  OTPaAXKAKOT
c(hOpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyJaromuxcs B Mpoliecce peain3aluu 00pa3oBaTeIbHON IEITEIIbHOCTH.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS NpeAMETa «XHUMUSD»  OTPAKAKOT
c(OpMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHUYECKOW EATEIHbHOCTH
oOy4Jarommxcs B Mpoliecce peann3alud o0pa3oBaTeNbHOU JIEATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXXECHUS K 3aKOHY U IIPABOIOPSJIKY;

MPEJCTABJICHUSI O COUMAIBHBIX HOPMax M MPAaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUW B KOJJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJ]1a4, BBHINOJIHEHUU
XUMHYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYCOHOU AEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUS:

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

YBaXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W TMPAKTHYECKOTO
IPUJIOKEHNUST XHUMHUHU, OCO3HAHHUS TOTO, 4YTO JaHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIBHBIX ~ HAONIOACHUM, KPOIMOTIUBBIX  JIKCICPUMEHTAIBHBIX  TOHCKOB,
MMOCTOSTHHOTO TPY/la YYEHBIX U MPAKTHUKOB;



UHTEpECAa M II03HABATEIbHBIX MOTHBOB B IIOJYYEHUM M MOCIEAYIOIIEM
aHanu3e WHQOpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUU, CBS3aHHBIC C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJAECHUE W MOCTYNKH CBOMX TOBAPHUILIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUI
MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHHs IEHHOCTEH 370poBOro u 0Oe3omacHOro obOpasza KU3HH,
HEOOXOJMMOCTHA OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3HUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmtoieHuss mpaBui 0Oe30MacHOro oOpalleHus C BellecTBaMu B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYI0BOU JE€SATEIBHOCTH;

MOHMMAHUS LEHHOCTH TIPaBWJ HWHJIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHS BPEIHBIX NMPUBBIYEK (YMOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATEbCKOM
JEATENbHOCTH, OOILECTBEHHO IOJE€3HOM, TBOPYECKOM UM APYrMX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YacTHE B PEUICHWH NPAKTHUYECKUX 3a7ad
COIMAIbHOM HAIPaBJICEHHOCTH (B paMKax CBOEIr0 Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUI Pa3IMYHOTO POJa, B TOM
YKCJIE HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUI 10 XUMUMY;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU IESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPAeKTOPHUU
oOpaszoBaHus, Oyaymiell mpodeccun M peanu3alnrl COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBA;

6) 3K0JI0TN4eCKOro0 BOCIIUTAHMSA:

HKOJIOTMYECKH LEIECO00Pa3HOro OTHOLIEHUS K MPUPOJE KAK HCTOYHHUKY
CYILLIECTBOBAHHUSI )KU3HU Ha 3eMJIE;

MOHUMAHUSL TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEeibl;



OCO3HAHMS HEOOXOAUMOCTH MCIIOJBb30BAHUSA JIOCTHIKEHUM XUMHMH s
pEIIEHUs] BOIPOCOB PALMOHAIBLHOTO MPUPOJAOTIOIB30BAHNS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpEH  OKPYKAIOLIEH
MPUPOHON cpelle, YMEHHsI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE YKOJIOTUYECKUE
MOCJICACTBUA NPEANPUHUMAECMBIX JEUCTBUN U MPEAOTBPAIIATh UX;

HUIMYHUS PA3BUTOrO0 3KOJOTHUYECKOTO MBIIUIEHHS, YKOJIOTHYECKON KYJIBTYPHI,
OIThITa JIeATSIILHOCTH 9KOJIOTHUYECKOM HaMpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMATIBHOU
MPaKTHKE, CIIOCOOHOCTM H YMEHHS AaKTHBHO TIPOTHBOCTOSTH HACOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS
HayKH M OOIIECTBEHHOMN IIPAKTHUKU;

MOHMMAaHMUS CHeluUKA XUMHU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKPYXKalolleM MHUPE Kak O €JUHCTBE MPUPOJbI U YEIIOBEKA, B
MMO3HAHUU TIPHUPOJHBIX 3aKOHOMEPHOCTEH M peIIeHUH NpoOjeM COXpaHCHHS
MIPUPOTHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UUBUJIM3A0UU: B €€ TYMaHHCTUYECKOM HAINpPaBICHHOCTH W BAXXHOW pOJIM B
CO3JJaHMM HOBOM 0a3bl MaTepPHANBHON KYyJIbTYpHl, B PEHICHUU TJI00aTbHBIX
npobJjieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUYECKOMH,
MUIIEBOM U IKOJIOTUYECKONW 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECIICUCHUH
YCJIOBUM yCHEUTHOTO TPYJia U SKOJOTHUYECKH KOM(POPTHOU KU3HU KAXKJIIOTO 4JeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TIOHMMAaHUA CYIIHOCTA METOHOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh
MoJlyyaeMble 3HAHUS ISl aHAIN3a U OOBSICHEHUS SIBJICHUU OKPY>Kalolllero Mupa u
MIPOUCXOJIAIINX B HEM M3MECHEHUH, yMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUSHUS Ha
OCHOBE HAay4YHbIX (AKTOB M HMEIONIUXCS JAHHBIX C IEJNbI0 IOJTYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIIOJIL30BaTh XMMHYECKHE 3HAHUSA s
pelieHus mpooJieM B pealbHbIX )KU3HSHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBLCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HEMPEphIBHOMY  OOpa3oBaHUI0 U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUN IO XUMHUHU B
COOTBETCTBHH C JKH3HCHHBIMH MOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSM TpyJa B pPa3auyHbIX cdepax mpodeccuoHaTbHON
JIeATEIILHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ysibTaTbl OCBOCHHSI MPOTPAMMBI 110 XMMHUM HA YPOBHE
cpeaHero o61ero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS dbopmupoBaHus MHPOBO33PEHUS O0yJaroIIMXCs
MEKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOLIEHAYUHbIE MOHSTHS, OTPaKarolIe
IEJTIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHenuuky MeTOJ0B TO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpoliece, CUCTeMa, Hay4YHbId (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccIe0BaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpPCAJIbHBIC yueOHbIE JIEUCTBUSA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreunBaroIne (dbopmHpoBaHue (GYyHKIIMOHATHHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroInXCs;
CIIOCOOHOCTB oOyuarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U yHUBEpCAJIbHbIC YueOHbIC
JICUCTBHUS B IO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE PEe3yabTaThl OTPAXaKT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMU U  PETYyJISTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

1) 0a30Bble JJOrH4YecKmne JeicTBUS:

CaMOCTOATENTLHO  (QOpMYNIHpPOBATH W AKTyaIM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisiTh LEJIH JeSITEIbHOCTH, 3aJaBasi IMapaMeTpbl U KPUTEPUU HUX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJIb30BaTh IMPH OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBILLUICHUS:
BBIJICJIATh XapaKTEPHbIC MPU3HAKU TMOHATHW W yCTAHABIWMBATh WX B3aWMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI W KPUTEPUU [JJs KiIacCU(PUKAMKM BEIIECTB U
XUMUYECKHUX PEaKIN;

YCTAHABIMUBATh MPUYMHHO-CIEJACTBEHHBIC CBSI3M MEXKIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJCHHUS (MHIYKTUBHBIC, JI€TyKTUBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paccMaTpHUBaEMbIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HUCTIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUMA
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (QopMmyja, ypaBHEHHE XHUMHYECCKON



peakuuu — MpH pPElIeHUH Y4eOHBIX IMO3HABATENbHBIX U IMPAKTUYECKUX 3ajad,
IIPUMEHATh Ha3BaHHBIE MOJEJIBHBIE MPEICTABICHUS JJI BBISBICHUS XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHIE A€ CTBUS:

BJAJETh OCHOBAMU METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKIuu;

(GbopMyIUpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BaTh MOCTABIECHHBIE
U CaMOCTOSTEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMH CAMOCTOSITENILHOTO IJIAHUPOBAHMS U IPOBEICHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaOMIOAAaTh 32 XOJI0M
npolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yJbTaT, (HopMyIHpOBaTh
00001IeHMSI U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0OBAHUS,
COCTaBJISITb 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATENbCKOW U MPOEKTHOM
JeSTeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a]ad, MPHUMEHEHHIO pPAa3JINYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4dHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE [OCOOUS,
pecypcbl MHTEpHeTa), aHanu3upoBaTh MHMOPMAIUIO Pa3IMYHBIX BUJIOB U (popm
MpPEICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEIIPOTUBOPEYUBOCTb;

(GopMyJIMpOBaTh 3allPOChl U MPUMEHATh Pa3IMYHbIE METOJBI IPU MOUCKE U
orObope wuHpoOpMaLMK, HEOOXOAUMOW [IJIi BBINOJHEHUS y4eOHbIX 3ajad
ONPEIEIIEHHOrO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTHH U Pa3IN4HbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (OpMy  NpEICTaBICHUSA
uH(popmanuu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJINLbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIA SA3BIK B KadyeCTBE CpEACTBa IMpH padore ¢
XMMHUYECKON MH(OpMalMe: MNPUMEHITb MEXIpeaIMeTHble ((pu3zndyeckue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMYIibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

HCITIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TIAJHOCTHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIC 1eHCTBHSA:



3aJ1aBaTh BOIMPOCHI MO CYIECTBY 00CYK/1aeMOi TEMbI B XOJ€ 1Uajaora u/uin
JTMCKYCCHUH, BBICKA3bIBATh UJIeU, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOU IEATEIIBHOCTH,
MTOJIY4YEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMMU IIPHU BBITIOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BELIECTB, pealn3alny y4eOHOro MpoeKTa, U (hopMyJIupoBaTh BHIBOJIBI
II0 pe3yJIbTaTaM IPOBEIEHHBIX MCCIIENOBAHUM IYTEM COIVIACOBAHMWS IO3ULIMMU B
X0/1e 00CyKIeHUsSI © 0OOMEHA MHEHUSIMHU.

PeI‘y.]ISITI/IBHLIe YHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBHSI:

CaMOCTOATENILHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATENIbHYIO
JeATENbHOCTh, ONpenensis €€ Lead M 3aJaud, KOHTPOJUPOBaThb M 10 MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeJjlaraeéMblii  aJrOPUTM JICUCTBUHM TIpHU
BBIMIOJIHEHUH Y4YE€OHBIX M MCCIEAOBAaTENbCKUX 3a/ay, BbIOMpaTh Haumbosee
3G (deKTUBHBIN Ccrmoco0 HMX pemeHus ¢ y4€TOM MOJyYeHHUs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILLECTBIJISITh CaMOKOHTPOJIb JICSITENIBHOCTH Ha OCHOBE CAaMOAHANIW3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yJbTaThl OCBOCHHS MPOTrpaMMbl M0 XMMUU HA YIiyOiaEHHOM
YPOBHE Ha YPOBHE CpEJHEro oOuiero o0pa3oBaHUs BKIIOYAIOT ClEHUPUYECKUE
JUIs y4eOHOTO npeaMeTa « XUMHUsD» Hay4yHble 3HaHUS, YMEHUS U CIOCOObI IeHCTBUI
10 OCBOEHUIO, MHTEPIPETAUU U NMpeoOpa3oBaHUIO 3HAHUM, BUABI JIE€ATEIbHOCTH
M0 TOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMUYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYalUSAX, CBA3aHHBIX C XUMHEN. B
IIPOTpaMMe II0 XUMHUH TNPEAMETHBIE PE3yibTaTbl IPEACTABICHBI 10 TOAaM
U3Y4YECHUS.

10 KUIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS
OTpaXaror:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pPOJId B OOCCICYCHHH YCTONYHMBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM SKOJOTUYECKON, IHEPreTUHUECKON U



NUIIEeBON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpHAaJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B oOecrieyeHuu pPalMOHAIILHOTO
MPUPOAOIIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KyJIbTYpHI
YeJloBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE  CHUCTEMOM  XMUMHYECKMX  3HAaHMI, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME MOHATUS — XUMHUYECKHUI AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
o0ojouka aroma, s-, p-, d-aToMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHMSI aToMa, THOpUAM3alMs AaTOMHBIX OpOuTalel, HOH, MOJIEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUSI, XUMHUUECKasl CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBINA CKENET, PYHKIMOHAIbHAS
rpynna, pajgukai, CTpyKTypHble (opmysibl (pa3BEpHYTHIE, COKpallEHHBIE,
CKEJIETHBIE), HM30MEpPHUs CTPYKTypHass M NPOCTPAaHCTBEHHas (reoMeTpHyecKas,
ONTHUYECKAs), HM30MEPbI, TOMOJOTHYECKUU psZl, TOMOJOTH, YTIECBOAOPOIbI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuit 3akon J[. M. MengeneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BemiectB A. M. byTnepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3AKOH COXPaHEHUS
W TpEeBpalICHUs DSHEPrUM IMPU XUMUYECKUX pEaKLUMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHUS, JEXKAIIUE B OCHOBE
NOHUMAaHUS NPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUM; NIPEICTABICHUS
O MEXaHM3MaxX XHMHUYECKHX pEaKlHil, TEPMOAUHAMHUYECKUX M KUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3AMMHOM BIIMSIHUM aTOMOB U TPy aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHBIA 3 dexTr, opueHTanTsl 1 u Il pona);
(dakTosoruyecKkue CBEIACHHMsSI O CBOICTBaX, COCTaBe, MOJYyUYEHUU U O€30MacHOM
WCIIOJIb30BAaHUU BAKHEUIIIUX OPraHMYECKUX BEHIECTB B OBITY M MPAKTHYECKOU
NEeATENbHOCTH  YeJOBEeKa, OOUIMX  HAay4YHbIX NPHUHIMIAX  XUMUYECKOTO
MIPOU3BOCTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEPEPAOOTKH HEPTH);

c(OPMUPOBAHHOCTh YMEHHI: BBIABISATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OIMCAaHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHNM;

c(OpMHPOBAHHOCTh YMEHHIA:

UCITI0JIB30BaTh XMMHUYECKYIO0 CUMBOJIMKY ISl COCTaBJIEHUS MOJIEKYJIAPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHMUECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUS XMUMHUYECKUX PEAKUUU U PaCKpPbIBaTh UX CYIIHOCTB:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMil  IOCPEACTBOM  COCTaBIICHHUS
AJNIEKTPOHHOTO OallaHca JTUX peaKlMi, peakluuii HOHHOrO oOMeHa NyTEM
COCTAaBJICHMSI UX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHMUIA;



M3TrOTaBIIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEHIECTB ISl MILUTHOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: yCTaHABIMBATh MPUHAICKHOCTh HM3YyUYECHHBIX
OpPraHUYECKUX BEIIECTB MO HMX COCTaBy U CTPOCHUIO K ONpeAcIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUS 1O CHCTEeMaTHYECKOU
Homenknatype (IUPAC) u nmpuBoauTh TpUBUAIBHBIE HA3BaHUS NJISl OTICIbHBIX
MPEJCTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTHIICH, TONYOJ, TIUIEPHUH,
ATUJICHTJIMKONb, (EHOJ, (QopMallbAETUl, aleTalbJAeTu], aleTOH, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAsA, OJICMHOBAsS, MaJbMUTUHOBASI KUCIIOTHI,
TJIMLWH, alaHuH, MalbTo3a, (PYKTO3a, aHWIUH, JUBUHWJI, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTb YMEHUS OMNPENETATh BHUJ XUMHUYECKOM CBSI3U B
OpraHUYECKUX COEAUHEHUSX (KOBaJCEHTHAsI W HOHHAs CBSI3b, G- M T-CBA3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHATHh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BeniectB A. M. bytiepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTh  COCTaB, CTPOCHHE,
dbu3nYeckre M XUMHYECKUE CBOMCTBAa TUIMYHBIX MPEACTaBUTENEH pa3IUYHbIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJTKAHOB, IMKJIOAIKAHOB, aJTKEHOB, aJKaJHECHOB,
AJIKWHOB, AapPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIUPTOB, AQJIbJETHUIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTHIX U CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JU- M TOJHCAXapUIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIIMX XWUMHUYECKUX PEAKIUA C HCHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTb YMEHHUSI TMOJTBEPXKIAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U M-CBS3M), B3AUMHOT'O BIIUSIHUSL aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He()Thb, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKu Hu
MPAKTUYECKOE MPUMEHEHHE MMPOAYKTOB IepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYUYHBIX
MeTOJiaX MO3HaHUs — HAOIIOJACHUHU, U3MEPEHUH, MOJICIUPOBAHUHU, IKCIIEPUMEHTE
(peaIbHOM W MBICIICHHOM) U YMEHHUS IPUMEHSATH 3TH 3HAHUS;

chOpMHPOBAHHOCTh YMEHHUS NPUMEHSITh OCHOBHBIE oneparuu
MBICIIUTETILHON JESITEIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IIeHHeE,



CUCTEMATHU3alINIO, BBISIBICHUE MPUYMHHO-CIIECICTBEHHBIX CBSI3€H — Il M3Y4YCHHS
CBOMCTB BELIECTB U XUMUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHMI: BBISBIISITh B3aUMOCBSI3b XUMHUECKUX 3HAHUH C
MOHSATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0ojyiee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MaTE€pUATbHOTO EIWHCTBA MUPA,
MCIIOJIb30BaTh CHCTEMHBIE 3HAHMS MO OPraHUYECKON XUMHH i OOBSCHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;

c(hOpMUPOBAHHOCTb YMEHHMM: MPOBOJUTH PACUYETHl MO XUMHUYECKUM
dbopMmynamM U ypaBHEHHSIM XHUMHYECKUX PEAKIMI C MCTOIb30BaHUEM (U3HUECKUX
BENMYMH (Macca, OOBbEM Tra3oB, KOJHWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI IO HAXOXKIAECHUID XMMHUYECKOU
(dbopmyJibl BEIIECTBA MO HU3BECTHBIM MACCOBBIM JIOJISIM XMMHUYECKUX SJIEMEHTOB,
MPOyKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAIM3UPOBATh U OIIEHUBATH
C MOO3UIMH DKOJOTMYECKOM  O€30IaCHOCTH  IOCJIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATETLHOCTA 4YEJIOBEKa, CBSA3aHHOM C TmepepabdoTKoM
BEILIECTB, UCIOIb30BaTh MOJIYUYEHHbIE 3HAHUS VISl IPUHSITUSL TPAMOTHBIX PEIICHUN
npo0sieM B CUTYalUsIX, CBA3AHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO IUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (MOJYyYeHHE W U3yYEHUE CBOMCTB OpPraHHMYECKUX
BEILIECTB, KAYECTBEHHBIE pEAaKIUU YTJIEBOJOPOJOB pPAa3JIUYHBIX KJIacCOB U
KHUCJIOPOJACOIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAaHWI0 OPraHUYECKUX BEIIECTB) C COOIIOJICHUEM IPaBUII
Oe3omacHoro oOpalieHus ¢ BElIecTBaMU U JIA0OPAaTOPHBIM O0OpPYAOBAHHEM,
dbopMyIupOBaTh IIEJIb HUCCIENOBAaHUS, TPEJACTABIATh B pa3Iu4HOW ¢opme
pE3yAbTaThl SKCIEPUMEHTA, AHAJIM3UPOBATh 4 OLIEHUBATh UX JTOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHMIA:

cOOJII01aTh MpaBHJIa 3KOJIOIMYECKH LEIeCO00pa3HOro MOBEAECHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3JI0POBbS, OKpYKAroLIEh
MIPUPOIHON CPEIBI U TIOCTUKEHHUS €€ YCTOUUNBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JEUCTBUS Ha JKHUBBIE OPTraHU3MBbI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, NOHMMAs cMbIcI nokasarens [1JIK;

aHAIM3UPOBATH 11€JI€CO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIECTB B
MIPOMBIIIVIEHHOCTH U B OBITY C TOUYKHU 3pEHHUSI COOTHOIIEHUS] PUCK-TI0Jb3a;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKOW nH(OpMaLUK B Pa3IMYHbIX UCTOYHUKAX (Hay4yHasi U yueOHO-HAy4HAast
JUTEpaTypa, CpeicTBa MaccoBoil nHdopmaruu, UHTEpHET U ApyTHe), KPUTHIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 MH(MOpMaIuIo, rnepepadaTbiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1aueii.



11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas W HeopraHuyeckas
XUMUSD OTPAXKAKOT:

c(hOpMUPOBAHHOCTb TMPEJCTABICHUI: O MATEpUAIIBHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO03HABAEMOCTH SIBJICHHMU IPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOCCIEUYEHHH YCTONYMBOTO
pPa3BUTHS, B PEIICHUU NPOOJEM HKOJIOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTU, B PA3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHUAIOB, HOBBIX
HMCTOYHUKOB SHEPTUM, B OOCCICUYCHHH PAIIMOHAIBLHOTO MPUPOJIONONIb30BAHUS, B
GbopMHpOBaHUH MHPOBO33PEHHUS W OOIIEW KyJIbTyphl 4YeEJIOBEKa, a Takxke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHHS K CBOEMY 3J0pPOBbIO M IPUPOHOMN

cpene;
BJIaJICHUE CUCTEMOM  XMMHYECKHUX  3HAHMH, KOTOpast BKJIIOYAET;
OCHOBOIIOJIaraloIMe TOHATUS — XUMHUYECKHM DJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, AIEKTPOHHAs 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSHHMSI aTOMa, TMOpUIM3alMs aTOMHBIX OpOUTaJIEl, HOH,
MOJICKYJIa, BaJICHTHOCTh, AJICKTPOOTPUIIATEIIBHOCTh, CTEIECHh  OKHCIICHHUS,
XUMUYecKasi CBs3b (KOBaJIGHTHAs, WOHHAS, MeETaJUInuecKas, BOJOpOIHAs),
KpUCTAJUTMUECKasl pEmI€TKa, XUMHUYECKas pEeaKIus, pacTBOpP, JJICKTPOJIHTHI,
HEAJIEKTPOIUTHI, AJICKTPOJUTHYECCKAs JUCCONMAINNS, CTEINEeHb IHUCCOIUAINH,
BOJIOPOJHBIN IIOKa3aTedb, OKHUCIWTEIb, BOCCTAHOBUTEIb, TEIIOBOM 3ddeKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUUECKON peaKIiy, XMMUIECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHs SJIEKTPOJMTHYECKOW TUCCOIMAINH, TEPUOANICCKUI
3akoH J[.11. MeHneneeBa, 3aKOH COXpaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHEHHUS U
MIPEBpAIISHUs] SHEPTUU TPH XUMHUYCCKHUX PEaKIUsIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJUYECKHU S3BIK
XUMHUH, MHPOBO33PEHUYCCKHE 3HAHWA, JIekKAIlWe B OCHOBE ITOHUMAaHHSI
MPUYMHHOCTA W CHCTEMHOCTH  XHMHYECKUX  SBJIICHHHA,  COBPEMEHHBIC
MPEACTABICHUS] O CTPOSHHUM BEIECTBA HA aTOMHOM, HOHHO-MOJEKYJISIPHOM U
HAJIMOJIEKYJSIPHOM  YPOBHSIX; TMPEJCTABICHHS O MeEXaHHW3Max XHUMHYECKHUX
peaknuii, TEPMOJAWMHAMHUYECKUX M KHHETHYCCKHMX 3aKOHOMEPHOCTAX  HX
MPOTEKaHUs, 0 XUMUYECKOM PAaBHOBECHH, PACTBOpPAX W JHUCIIEPCHBIX CHUCTEMaX;
(haKTOJIOTHYECKHE CBEJICHHS O CBOMCTBaX, COCTABE, IMOJYYSHHH M OC301acCHOM
WCIIOJIb30BaHUN BOKHEUIIMX HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTHUYECKOMN
NEATETPHOCTH  YeJIOBEKa, OONMX  HAay4YHBIX  NPHHIHWIAX  XUMHUYECKOTO
MIPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBIABIATh XapaKTepHbIE INMPHU3HAKH TOHITHH,
yCTaHaBJIMBaTh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
ONMCAHWH HEOPTAHMYECKUX BEIECTB U UX MPEBPAIICHU;



c(OPMUPOBAHHOCTh YMEHHMSI HCIOJIb30BATh XMMHYECKYI0 CHMBOJUKY JUIS
cocTaBieHMs (QOpMyJl BEUIECTB M  YpPaBHEHMH XUMHUYECKHX pEakIuil,
cuctematuueckytro HoMeHknarypy (IUPAC) u TpuBuangbHble Ha3BaHUSI OTIECIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPEAETATh BAJICHTHOCTh U CTETIEHb OKUCICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSIX, BHJ XMMHUECKOH CBs3U (KOBaJIEHTHas,
WOHHAs, MeTaJJIMYecKas, BOAOPOJHAs), THUN KPUCTAUIMYECKOH PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJAa XUMHUYECKOW CBSI3M M THUIA KPUCTAUIMYECKOM pEIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  YMEHMI:  KJacCU(ULIHUPOBATh:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIMH 10 PA3JIUYHbIM IIPU3HAKAM (YHCITY
U COCTaBY pearupyrollux BELIECTB, TEIUIOBOMY 3((eKTy peakuuu, U3MEHEHHIO
CTENEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaiu3aTopa M
JIPYTHUE); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS U KPUTEPHUH I KilacCU(pUKaun
M3Yy4aeMbIX BEIIECTB U XMMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI EPUOANUECKOro 3aKkoHa /I.
W. MenpeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOILYIO, OObSICHUTENbHYIO
Y IPOrHOCTHYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB M MOHOB XUMHYECKHX ODJIEMEHTOB IEPBOrO—YETBEPTOrO INEPHUOIOB
ITepuognueckonn  cucremsr  J.U. Menpaeneena, WCTIOJIB3YSl  TOHATUSA
«HEPreTHYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHW», «S-, p-, d-aTOMHbIE
opOUTaI», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHMYECKUX DJIEMEHTOB M HUX
coeqMHEeHUM no mnepuomaM U rpynnaMm llepuommueckon cucremsr [l .
MeHnneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
WX JIEKTPOHHBIX 000JIOYEK;

c()OPMUPOBAHHOCTb ~YMEHUH: XapaKTepu3oBaTh (ONMUCHIBATH)  OOIIME
XUMUAYECKHE  CBOWMCTBA  BEMIECTB  PA3JIMUYHBIX  KIJIACCOB, IOATBEPXKAATh
CYLIECTBOBAHUE T€HETUYECKOM CBSI3M MEXAY HEOPraHWYECKUMH BEIIECTBAMH C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

C()OPMUPOBAHHOCTb YMEHHUS PACKpbIBaThb CYIIHOCTh: OKHCIIUTEIbHO-
BOCCTAHOBUTENbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OanaHca
TUX pPEAKUMH; peaKkUil MOHHOro OOMEHa MyTEM COCTABJIEHUS HMX MOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  yPaBHEHUW;  pEaKUMM  THUAPOIM3a;  pEeakui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHMS);



C(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH IPOTEKAHHUs
XUMUYECKUX PEAKIMi ¢ YU4ETOM HX DHEPreTHUYECKUX XapaKTEPUCTHUK, XapakTep
U3MEHEHUS] CKOPOCTH XHWMHMYECKOW pEeakIUu B 3aBUCUMOCTH OT PAa3IHYHBIX
(akTOpoOB, a TAaKXKE XapakTep CMELIEHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHEIIHUX Bo3aehcTBuil (mpunHiui Jle [larenbe);

chOpPMHPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh XUMUYECKHE PpEaKIIuH,
JeXallie B OCHOBE NPOMBIIUIEHHOTO MOJY4Y€HUsS CEPHOM KHUCIOThI, aMMHAKa,
oOuMe HayyHble MNPUHLMIBI XHUMHYECKUX IPOU3BOJCTB; LEIECOOOPA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIINUICHHOCTH U B OBITY C TOUYKH
3peHHUs COOTHOIIEHUS PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHUM O METOJIaX HAy4YHOIO
MO3HAHUA SBJICHHM MNpUpOAbl — HAOIIOJEHUE, HU3MEpPEHUe, MOJEIUPOBaHUE,
AKCHEPUMEHT (peabHbIN U MBICICHHBIN), UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHUS TIPU IKCIIEPUMEHTATILHOM UCCIIEI0BAHUM BEIIECTB
U 0 OOBSICHEHUS XHMMHYECKUX SIBIICHUH, HMMEIOUIMX MECTO B NPHUPOJE,
MPaKTUYECKOH JESITENIbHOCTH YeJIOBEKA U B IOBCEIHEBHOW KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aHMMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATUSMU U TPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIs
00J1€€ 0CO3HAHHOTO MOHUMAHUS MAaTePUATBHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
MOHSATUM «MacCOBasi JIOJIsI BEIIECTBA B PACTBOPE» M «MOJISIpPHAs KOHUEHTPALIUS;
Macchl BelIecTBa WM 00bEMA Tra3a Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OAHOTO U3 YYACTBYIOLIMX B PEAKIMHU BEILECTB; TEIUIOBOrO 3(dekra
peaklyy; 3HAYEHUsS BOJAOPOJIHOIO MOKa3aTessh pacTBOPOB KHCIOT U ILEJIOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEILECTBA)
MPOJyKTa PEAKIUHU, €CIM OJIHO M3 MCXOJHBIX BEIIECTB JaHO B BUJE pacTBOpa C
onpeIeIEHHON MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WM JAHO B M30OBITKE
(uMeeT mMpUMECH); JOJM BbIXOJIa MPOJAYKTA PEAKIUHU; OOBEMHBIX OTHOILICHUM
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENHHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUH  3KCHepUMEHT  (IpOBEIEeHHWE  peakuud  HMOHHOTO  OOMeHa,
MOATBEPKIECHUE KAUECTBEHHOI0 COCTaBa HEOPraHUYECKUX BEILECTB, ONPEIECICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO HHIWKATOPOB, W3YyYECHHE BIIUSHHUS
pa3nu4HbBIX  (AKTOPOB HAa  CKOPOCTh XUMHUYECKOM  peakluu, peuieHue
HKCIIEPUMEHTAIBHBIX 3adad 1o TemaMm «Mertamisl» u  «Hemeramnb») c
cOOJII0/IeHnEM TpaBuil 0€30MacHOro0 OOpAIllEHUs C BEIIECTBAaMHU M JIa0OPaTOPHBIM
o0opynoBaHueM, (HOpMyIUpOBaTh I€db HUCCJICNOBAHUS, TPEJCTABIATH B
pas3nu4HON (QopMe pe3ysbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH HX
JIOCTOBEPHOCTH;



c(hOopMHUPOBAHHOCTh YMEHHI: COOIIOATh MPaBHIIA MOJIB30BAHUS XUMHUICCKON
mocyjol ®W jabopaTopHbIM 000pyJOBaHUEM, OOpalleHuss ¢ BelecCTBaMU B
COOTBETCTBUM C HHCTPYKIUSIMHU [0 BBHITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OMBITOB, HYKOJIOTUYECKH I€JIECO00pa3HOr0 TMOBEACHUS B OBITY U TPYAOBOIl
JEATENBHOCTH B LENSAX COXPAHEHUsI CBOErO 3J0POBBs, OKPYKAOIIECH MPUPOTHOU
Cpeapl W JOCTWKEHUS €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JICMCTBUS HA KUBBIE OPTaHU3MBI OMPEACIEHHBIX HEOPTraHUYECKUX
BENIECTB, MOHUMas cMmbIch nmokaszarens [1JIK;

c(hOpMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IICJICHAIIPABICHHBIA TIOMCK
XUMHUYECKOW MH(OPMALIUK B Pa3IMYHBIX UCTOUHHMKAX (HAy4dHas U y4eOHO-Hay4YHasI
JUTEpaTypa, CpeicTBa MaccoBOil nHpopmanuu, UHTepHET U Apyrue), KpUTHUECKU
aHAJTU3UPOBATh XUMUUYECKYIO0 UH(pOpMaIUIO, IepepadbaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHON yUeOHOM 3amaucii.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHme pa3/iesioB U TeM (undgposbie)
Konrpoibusie | IlpakTnyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoTsbI
pecypcsl
Pa3nes 1. Teopernueckne 0CHOBbI OPraHM4YeCcKON XUMHHU
IIpeamer opranndeckoit xumuu. Teopust
1.1 CTPOEHMS OPraHNYeCKUX coelnHeHuil A. M. 8
byrneposa
Hroro no pazneny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenenbHbIE YII1€BOJOPOIbI — AJTKaHBI, 5
' LUKJIOATKAHbI
29 HenpenenbHble yrieBoJOPO/Ibl: AJTKEHBI, 14 1
' QJIKAIMEHBI, AJIKUHBI
23 Apomatndeckue yriieBoaopo/sl (apeHsbl) 8
24 ITprponHbIE HCTOUYHUKH YTIIEBOLOPOAOB U UX 4
' nepepaboTKa
2.5 ["anoreHnpou3BOHbIE YTIIEBOIOPOIOB 4 1
Hroro no pazneny 35
Pa3nen 3. Kuciiopoacoaepxamue opranndecKue coeIuHeHUs!
3.1 Crnuptsl. deHoun 11 1
3.2 KapOoHmibHBIC COCTMHEHUS: aTbJACTUIbI U 21 1

KCTOHBI. Kap6OHOBBIe KUCIOTEI. CIOKHBIE




a¢upsl. Kupbt

3.3 VYrieBoasl 9

Hroro no pasgeny 41

Pa3nes 4. A3oTcoaepikaiiue OpraHu4ecKue coeJuHeHHs

4.1 AMUHEI. AMUHOKHUCIIOTEL. benku 12

Hroro no pazneny 12

Pa3pnen 5. BeicokoMoOJIeKyIsIpHBIE COCAUHEHH S

5.1 BBICOKOMOJIEKYIIIPHBIE COETUHEHHUS 6

Hroro no pazgeny 6

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102




11 KIIACC

KoJsunuyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesi0B U TeM uu¢poBbIe
Ne i/m P Kontpoabubie | IlpakTnyeckue (up )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3akoH
1.1 u [lepuoanueckas cucteMa XUMHYECKUX 9
snemeHToB /I. 1. Menaeneena
12 Crpoenue BemiecTBa. MHOrooOpasue 1 1
' BEILIECTB
1.3 XHUMHUYECKUE PEAKIUN 19 1 3
Hroro no pazneny 39
Pa3nes 2. Heoprannueckasi XuMust
2.1 Hewmeranibl 31 1
2.2 Mertaubl 23 1 2
Hroro mo pazueny 54
Pa3znen 3. Xumus v :Ku3Hb
31 MeToabl MO3HAHUS B XUMUU. XUMUS U 9
' KHU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 4 8







IHOYPOYHOE IINIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckne
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHBbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

IIpenmer u 3HaYeHUE OPraHUYECKON
XMMUH, TIPEJICTABIEHUE O MHOTOO0Opa3uu
OpPraHUYECKUX COCIMHEHUN

DIEKTPOHHOE CTPOEHUE aTOMa yIiiepo/ia
(ocHOBHOE U BO30YXAEHHOE COCTOSIHHS).
BasienTHBIE BOBMOXHOCTH aTOMa yTiiepo/ia

XuMHUecKasi CBA3b B OPraHUYECKHUX
coenuHEeHUIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3H, CIOCOOBI pa3pbiBa
CBsI3EH

Teopus cTpoeHUs] OpraHUYECKUX
coequHennii A. M. bytinepoBa

Bunsl uzoMepun: CTpyKTypHas,
MIPOCTPAHCTBEHHASA. DJIEKTPOHHbBIE

3¢ eKTh B MOJIEKYJIaX OPTaHHYECKUX
COCTUHEHUN

[IpencraBnenue o ki1accupuKau u
cucremaruyeckas HomeHnkiatypa (IUPAC)
OpPraHMYECKUX BEILECTB

Krnaccudukanus peakiuii B opraHu4ecKon
XUMUHU




CucreMmaruzanys 1 0000IIeHe 3HaHNUH 110
TeEME

AJKaHBI: TOMOJIOTUYECKHUH Psifl, OO1Ias
(hopMyIia, HOMEHKJIaTypa U U30MepHs,
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

10

duznyeckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

Haxo’xeHue ajlkaHoB B IIPUPO/IE.
CriocoOblI osryueHus 1 IpUMEHEHNE
QJIKaHOB

12

Huknoankansl: o0mmas popmyna,
HOMEHKJIaTypa U U30MepHsi, 0COOEHHOCTH
CTPOEHUS U XUMUYECKHX CBOMCTB, CHOCOOBI
MOJIyYeHHS U IPUMEHEHHE

13

Pemenue pacu€THbIxX 3a/1a4 Ha
oTpeIeJICHUE MOJICKYJIIPHON (GOPMYITBI
OPraHMYeCcKOro BEIIECTBA M0 MAaCCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOISIIMNX B €TI0
coctaB. CucreMaru3alus 1 0000IIeHIE
3HAHUH T10 TeME

14

AJIKEHBI: TOMOJIOTHUECKUHN psil, o0IIast
(dbopMyna, HOMEHKIIATypa, JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CTpyKTypHas 4 LUC-TPAHC-U30MEPUS
AJIKEHOB

15

DuU3NYECKUE U XUMUYECKUE CBOMCTBA
ankeHoB. [TpaBuiio MapkoBHUKOBA




CriocoOpl MoJTy4eHUs U IPUMEHEHUe

16
AJIKEHOB
[IpakTuueckas pabora Ne 1 o Teme

17 "[lony4yenue sTuIIeHa U U3yYEHUE €TO
CBOMCTB"
Pemenne pacu€THbIX 3a1a4 HA

18 OTIpeJIeIeHUue MOJIEKYJIIPHON (POpMYIIBI
OpPraHUYECKOTO BEIIECTBA
AJKaJIUeHbI: CONPSIKEHHBIE,

19 H30JIMPOBAHHbBIC, KyMYJIMPOBAHHBIE.
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHS

20 XHUMHUYECKUE CBOWCTBA CONPSKEHHBIX
JTUEHOB

)1 CriocoOblI MosTy4eHus U IpUMEHEHNe
aJKaJUEeHOB
AJKWHBI: TOMOJIOTUYECKHU psJl, oO1as

2 dhopmyna, HOMEHKIATYpa, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT,
(bu3uvecKue CBONCTBA

23 XUMUYECKUE CBOKCTBA aJTKMHOB

24 KauecTBeHHbIe peakiyy Ha TPOMHYIO CBS3b

25 CriocoOblI MoNTy4eHus U IPUMEHEHUE
AJKWHOB

%6 Pewrenune 3amad: pacu€Tsl IO ypaBHEHHUIO
XUMHYECKON peaKiuu

7 Cucremaru3zanus u 00001IeHUE 3HAHUN 110

TEMEC




28

ApeHBI: TOMOJIOTHYECKUH PsijI, 001ast
(dhopMyIia, HOMEHKIIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OcH30J1a U TONTyOJIa, UX (PU3HIECKUE
CBOMCTBA

29

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIUN
3aMEeIIeHHS

30

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUU
IIPUCOEINHEHHUSI, OKMCIIEHHE TOMOJIOTOB
OeH3ona

31

Oco0EHHOCTH XUMHAYECKUX CBOICTB
CTHpOJIa

32

Pemenue pacy€THbIxX 3a1a4 Ha
orpeseNieHue MOJIEKYIIpHOU (hOPMYIIbI
OPraHUYECKOro BELIECTBA

33

CriocoOslI oNTy4eHus U IpUMEHEHUE
apeHoB

34

['eneTnveckas CBsI3b MKy Pa3InIHBIMHU
KJIaccaMH yIJIeBOJI0POIOB

35

Pacu€tel M0 ypaBHEHUSAM XUMHUYECKUX
peakmuii. Cuctematusaus 1 00001IeHre
3HAHUM MO TEME

36

[Tpupoansiii ra3. [lonyTHsle HETAHBIE
rasbl

37

KaMeHHbIH yroib U IpoayKThI €ro
nepepaboTKu

38

Hed1h 1 ciocoOs! € nepepaboTKy.
[TpumMeHeHne NpoIyKTOB NepepadOTKH




HetH

39

I'enermueckas CBA3b MCXKAY pa3JIndYHbIMU
Kj1acCaMH yrijieBoaopoa0B

40

l"anioreHonpon3BoOIHBIE YTIIE€BOIOPOIOB:
3JEKTPOHHOE CTPOCHUE; PEAKIIUI
3aMEIEHUs rajoreHa

41

JleicTBue 1Ien04YeH Ha
rajioreHnpou3BoAHbIE. B3aumoneiicteue
JUTAIOTCHAIKAHOB C MAarHUEM U [TUHKOM

42

Cucremarusanus 1 0000IIeHNE 3HAHUN 110
pazneny "Yriaesogopoas”

43

KontposnbHas paboTa mo teme
"YraeBonopoas"

44

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKHM psifl, oOmiast opmyra,
CTPOEHHE MOJIEKYJI, U30MEpPHS,
HOMEHKJIATypa, KJaccupuKanus,
(u3nueckue cBoiicTBa

45

XHWMHUYECKUE CBOMCTBA IIPEACIIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

CriocoObI osryueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CIIUPTOB

47

[IpocTeie 3(hupbl: HOMEHKIIATYpa U
U30MepHUs, 0COOCHHOCTH (PU3NIECKUX U
XUMHUUYECKUX CBOMCTB

48

MHOroaToMHbIE€ CIUPTHI: STUIICHIIIUKOJIb U
TJIMIEPUH, X QU3HIECKUE B XUMUYECKHE
CBOMCTBA




CriocoOpl MoJTy4eHUs U IPUMEHEHUe

9 MHOT0aTOMHBIX CIIUPTOB

50 ®DeHoJI: CTPOCHHUE MOJIEKYJIbI, (PU3UUYECKUE
cBoicTBa. TOKCHYHOCTH (peHOIIa

51 XuMudeckue cBoiicTsa (heHoa

5) CriocoOsI oNTy4eHUs U IPUMEHEHUE
¢benona
[IpakTrueckas padota Ne 2. Permenue

53 9KCIIEPUMEHTATBHBIX 3a7a4 M0 TeMe
"CroupTsl ¥ heHoBI"

54 Cucrematusanuus 1 0000IIeHNE 3HAHUN 1O
TeMe
AJBIETUIBI M KETOHBI: SJICKTPOHHOE

55 CTpOEHHE KapOOHUILHOU IPYIIIIbL;
TOMOJIOTUYECKHE PsAJIbI, 00111ast popMya,
M30MEepHUs U HOMEHKJIaTypa

56 AJNBIETUBI M KETOHBI: (PU3UIECKHEC
CBOICTBA; peaKIUy PUCOESTUHEHUS

57 Peakunu okuCIeHNS U Ka4ECTBEHHbBIE
peaKiuy albJIeruI0B U KETOHOB

58 CriocoOslI MoNTy4eHus alnbAeTHI0B U
KETOHOB
OAHOOCHOBHBIE NpeeNbHbIE KAPOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHUS UX
MOJIEKYJI

60 N3omMepust 1 HOMEHKIIaTypa KapOOHOBBIX

KHCJIOT, UX (pu3nueckue cBoiicTBa




61

XHUMHUYECKUE CBOMCTBA MPEACITBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

Oco0eHHOCTH CBOMCTB MypaBbHUHOM
KHCI0Thl. MHOTOOOpa3ue kapOOHOBBIX
KHCJIOT

63

Oco0OeHHOCTH CBOMCTB: HETIPEAEIBHBIX U
apOMaTUYEeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TMIPOKCUKAPOOHOBBIX
kuciaort. [lpencraBurenu BeicIux
KapOOHOBBIX KUCIIOT

64

[TonsaTne 0 Mpou3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoObl osryueHus 1 IpUMEHEHNe
KapOOHOBBIX KUCIIOT

66

CroxHble 3(UpPbI: TOMOJIIOTUYECKUHN PsiI,
obmas popmyia, uzoMepus u
HOMEHKJIaTypa

67

dusznyeckre U XUMUYECKHE CBOMCTBA
a¢upoB

68

Pemenue pacuéTHpIxX 3a/1a4: 110 YpaBHEHHIO
XUMHUYECKOHN PEAKIMH, Ha ONIPEICIICHHE
MOJIEKYJISIPHON (pOpMYJIBI OpraHUYECKOI O
BEIIECTBA

69

[IpakTuueckas padora Ne 3. Pemenue
HKCIEPUMEHTAIBHBIX 33/a4 110 TeMe
"Kap6onoBsie kucioTsl. CiioxxHbIe 3pupsr"

70

XKupsr: ctpoenue, pusnueckue u
XMUMHUYECKHE CBOWCTBA (THIPOIIN3)




71

Oco0eHHOCTH CBOWCTB JKUPOB,
COJZIEPIKAIINX OCTATKH HENpPeIeTbHBIX
KHUPHBIX KHCIIOT. JKUpBI B IpHpoIe

72

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MooIee aeicTeue. Iloasarue o
CHHTETUYECKHX MOIOIIUX CPEACTBAX
(CMCO)

73

['eneTnueckas CBsI3b yTIIEBOJOPOIOB U
KHCJIOPOJICOIEPKALUX OPraHMUeCKUX
BEIIECTB

74

Pacuérsl 10 ypaBHEHUSAM XUMUYECKUX
peakuui

75

CI/ICTeMaTI/IBaI_II/ISI u O606IJ.I€HI/IC 3HAHUH 10
TEMC

76

OO61as xapakTepucTUKa YIIeBOI0B U
KJIacCU(pUKaIus yrieBoJoB (MOHO-, IU- U
MOJIUCaxapy/ibl)

77

Momnocaxapusl: pU3NUECKHEe CBOMCTBA U
HaX0XJEHHUE B IPUPOJIE

78

[IpumeHeHue I10K03bl, €€ 3HaU€HUE B
AKU3HEIESITeIbHOCTH OpraHu3Ma

79

Jucaxapupl: caxapo3a, MajabTo3a U
nakto3a. Haxoxzaenue B npupoae u
MIPUMEHEHUE TUCAXapUJIOB

80

HOJ'II/ICElxapI/I,Z[BIZ CTPOCHUC MAKPOMOJICKYII,
(I)I/I3I/I‘-ICCKI/IG 1 XUMHWYCCKHE CBOI‘;ICTBa,
IIPUMCHCHUC

81

ITonstre 00 HCKYCCTBCHHBIX BOJIOKHAX




82

Pemenue pacueTHbIxX 3a/1a4 Ha
oTpesieNIeHUE J10JIM BbIXO/a MPOIYKTa
peaKkuuu OT TEOPETHUECKH BOZMOKHOTO

&3

CucreMarusanus 1 0000IIEHAE 3HAHUH 110
pasnueny

84

Konrponsnas pabora o teme
"Kucnopoacoaepkaiue opraHu4ecKkue
coeTMHEeHUS "

&5

AMUHBL: K1accUpUKaIHs, CTPOCHUE
MOJIeKyJ, o0mas popmyia, usomepus,
HOMEHKJIaTypa 1 (pu3nyeckue cBoicTBa

86

XHUMHYECKHE CBOMCTBA aHI/I(I)aTI/IquKI/IX
aAMHWHOB

87

AnnnuH: CTPOCHUC aHUJIMHA, 0COOCHHOCTH
XHMHYECKHX CBOMCTB aHUJIMHA

88

CriocoObl 1oJTy4eHus U IpUMEHEHUE
annpaTHIECKUX aMUHOB

&9

AMMHOKHCJIOTHI: HOMEHKJIATypa 1
nu3oMepust, GU3NIECKUe CBOWCTBA.
OTtnenpHBIE IPEICTaBUTENH O-
AMUHOKHCIIOT

90

XUMHYECKHE CBOMCTBA aMUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUYCHIE AMUHOKHUCIIOT.
CuHTe3 U TUIPOJINU3 MENTHI0B

91

benku kak npupoiHbIe TOIMMEPHI;
CTPYKTYpBI O€JIKOB

92

XUMHYECKHE CBOMCTBA OEIKOB

93

A3oTcoaepKalne reTepouruKINIECKe




coeauHeHus. HyKIIenHOBBIE KHCIIOTHI:
COCTaB, CTPOCHHE M OMOJIOTHUYECKAs POITh

94

[IpakTuueckas padbora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A30TcoieprKaliie OpraHu4ecKue
coenrHeHna"

95

[Ipaktuyeckas pabora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJla4d IO TCME
"Pacrio3HaBaHne OpraHMYECKUX
coenrHeHnin"

96

KonrponbHas pabora no Teme
"A30TCcoeprKalIie OpraHu4ecKue
coeIMHEHUS "

97

OCHOBHBIC TIOHATHUS XUMUU
BBICOKOMOJICKYJISIPHBIX CO€IUHEHUN U
MCTOABI UX CUHTC3a —IIOJIMMCPU3AlINUA U
IIOJIMKOHACHCAllUA

98

[Mnactmaccel. YTunuzaius u nepepadoTka
TUTaCTUKA

99

DJ1acToMepbl: HATYpalbHbIN
CHUHTETUYECKUE KayuyKu. Pe3nna

100

BousiokHa: HatypanabHbIE, UCKYCCTBEHHBIE,
cuHteTndeckue. [lommepsl crieruaibHOro
Ha3HAYCHHUS

101

[IpakTuyeckas pabora Ne 6. Perenue
3KCHepI/IMCHTaHLHBIX 3a1a4 I10 TCME
"Pacrno3HaBaHue INIACTMACC M BOJIOKOH"

102

O0001IeHYE ¥ cUCTEMAaTU3 AU




M3Y4YEHHOI0 MaTepuasa 1o TeMe
"BpICOKOMOJNIEKYJIApHbIE COSTUHEHUS "

OBIIEE KOJIMYECTBO YACOB I1O

[NPOT'PAMME 102




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Atom. CocTaB aTOMHBIX sifiep. XUMHUECKUN
anemMeHT. M3oTomnsl

CTpOCHI/IC SJICKTPOHHBIX 000J104€eK aTOMOB,
KBAaHTOBBIC YHUCJIa

Knaccudukarus XaMHUUECKUX JIEMEHTOB (S-,
p-, d-, f-3emMeHTHI)

Pacnpenenenne 31eKTPOHOB IO aTOMHBIM
opOuTaIsImM

DNeKTpOHHBIE KOH(PUTYpAIIUU aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM
COCTOSAHUU

DNEeKTPOHHBIC KOH(MUTYpAIIH HOHOB.
DNeKTPOOTPULIATETLHOCTh

Ilepuonunueckuit 3akoH u Ilepuonnueckas
cucTeMa XMMUYECKUX 3j1eMeHToB /1. U.
Meneneesa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHHUs AaTOMOB

33KOHOMepHOCTI/I W3MEHEHHS CBOMCTB
XUMHNYCCKHUX 3JICMCHTOB U O6p8.3yeMBIX nmmn
MPOCTBIX U CIIOXKHBIX BCHICCTB IIO I'pYyIIIaM U
nepunoaam

CucreMmaruzanys 1 0000IIeHe 3HaHNUH 110




TEMC

10

Bunper xummuaeckou cBI3u. MexaHU3MBI
00pa3oBaHMs KOBAJECHTHOW CBSI3H.
Bonoponnas cBa3b. MexXMOIEeKyIsIpHbIE
B3aHUMOJICHCTBHS

11

BaneHTHOCTP U BaJIECHTHBIE BOZMOKHOCTH
aToMOB. CB3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJ C UX T€OMETPUUECKUM CTPOECHUEM

12

HpeILCTaBJ'IGHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAaB U HOMCHKJIATypa

13

BemectBa MOJICKYJISIPHOTO U
HEMOJICKYJISIDHOT'O CTPOCHUS. Turbr
KPpUCTAJUINYCCKUX PCUICTOK U CBOMCTBA
BCIICCTB

14

IlonsTue o JAUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'ICHI/Ie 0 KOJUIOMAHBIX pacTBOpax

15

Hctunnrie PacCTBOPELI: HACBIIICHHBIC U
HCHACBIIICHHBIC, PACTBOPUMOCTD.
Kpucramnoruapatel

16

CriocoObl BbIpayKEHUS! KOHLIEHTPALUU
pacTBOpOB

17

Pemenwue 3aa4 ¢ uCmonb30BaHUEM TOHATUN
""MaccoBast 10J1s1 paCTBOPEHHOTO BelecTra',
"MoJIsipHast KOHIEHTparus'"

18

Knaccudukanus 1 HOMEHKIATypa
HEOpPraHMYECKUX BEILECTB

19

Cucremarusanus 1 0000IIeHNE 3HAHUN 10
TEME




20

Kontposnbnas padota mo temam "CtpoeHue
aroMma. [leproanueckuii 3aKOH U
[Tepunonuueckas cucTeMa XUMHIECKUX
anemenTtoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOTooOpasue BemniecTn"

21

Kiaccudukanmst XuMuuecKux peakiuii B
HEOPraHWYECKOW U OPTaHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MacChl BEILIECTB; 3aKOH
COXpAHEHUS U MPEBPAIICHUS SHEPTUU NTPU
XUMHYECKUX PEAKIUAX

22

TennoBsie 3¢ (HeKThl XUMUYECKUX PEaKIUil.
TepmoxumMuyeckue ypaBHEHHs

23

Breraucnenus 1o YPaBHCHUAM XUMHNYCCKUX
peaKuHﬁ U TCPMOXUMUYICCKHUM YPABHCHUAM

24

CKopocTh XMMHUYECKOH peakunu, e€
3aBUCUMOCTH OT pa3IMYHbIX (DaKTOPOB.
Karanus u xatanuszaropsl

25

I'omorennsie u T'CTCPOIrCHHBLIC pCaKIIUN

26

[Ipaktrueckas padorta Ne 1 mo teme
"Bnustaue pa3nudHbIX GakTOpoB HA
CKOpPOCTh XMMHYECKON peakiuu"

27

OO6paTumble U HEOOpATUMBbIE PEaKIUU.
XUMHUYECKOE PABHOBECHE

28

[IpakTuueckas padora Ne 2 o teme
"BnusiHue pa3nudHbIX (GaKTOpPOB Ha
10JIO)KEHHE XMMHUYECKOT0 paBHOBecus"

29

OnexTponutnueckas auccouuanus. CUIbHbIE
U cyabble AMeKTpoauThl. CTeneHb




JUcconmmanmmn

Nonnoe npoussenenue Bojpl. Cpeaa BOIHBIX

30 pactBopoB. Bonoponnsiii nokaszarens (pH)
pacTtBopa

31 I'mpponus coselt. Peaknuu, nporekaroniue B
pacTBopax JEKTPOJIUTOB
IIpakTuyeckas padora Ne 3 o Teme

32 "XHMHYECKHE peaKLIUK B pacTBOpax
INEKTPOJINTOB"
OKHUCIINTENbHO-BOCCTAHOBUTEIIbHBIE

33 peakiuu. Baxkneniie OKUCIuTe u u
BOCCTAHOBUTENIN

34 Merton 31eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)
OanaHca

35 DNEeKTPOIN3 paCTBOPOB U PacCIlIaBOB
BEIIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB

37 Pemenue 3anay pa3nu4HbIX TUIIOB

18 Cuctemaru3zanus 1 00001IeHUE 3HAHUH 110
teme "XuMuueckue peakiuu"

39 KonTponbHas padota no teme "Xumuueckue
peakuun"
[Tonoxenne Hemerauios B [leproguueckon

40 CUCTEME XMMHUYECKUX 351eMeHToB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. du3nUecKre CBONCTBAa HEMETAIIOB

41 AnnoTponusi HEMETaIOB (Ha IpUMEpe




KHCJIOpOJia, cepbl, hocdopa u yriepoia)

Bonopon: nonyuenue, pusudeckue u

42 XUMHYECKHUE CBOMCTBA. ['uapuabl
I"anoreHsl: HaX0XJIEHHE B IPUPOAE, CIIOCOOBI

43 NoJTy4YeHHs, GU3NIECKUE U XUMUYECKHE
CBOMCTBA
I'annorenoBonopoasl. Baxueiue

44 KHCIIOPOJICOAEPKALUE COEANHEHUS
raJIOT€HOB
JlaGopaTopHble U MPOMBIIIJICHHBIE CTIOCOObI

45 nosyyeHus rajoreHoB. [Ipumenenue
rajJjior€HOB U UX COEAMHEHUI
[TpakTrueckas padota Ne 4. Permenue

46 SKCIEPUMEHTAIIBHBIX 337a4 10 TEME
"T"anorensr"
Kucnopon: nabopatopusie u

47 MIPOMBIIIIJIEHHbIE CLIOCOOBI MOTYUYESHHUS,
¢bu3nueckre U XuMudeckue cporictsa. O30H.
[IpuMeHeHne Kucnopoia u 030Ha

48 Oxcupl U IEPOKCUIbI

49 Pemenue 3anay pa3nu4HbIX TUIIOB
Cepa: HaxOKJ€HUE B IPUPOJIE, CIIOCOOBI

50 MOJTy4eHusl, GU3NYECKUE U XUMUUECKHE
CBOMCTBA

51 CepoBoaopo, CyIb(puapt

5) Kucnoponcoaepxaiiue coeJMHEHHS! CEPBI.

Oco0eHHOCTH CBOMCTB CEpHON KHCIIOThI




[Ipaktrueckas padota Ne 5. Permenue

53 AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u
eé coequuenus"
A30T: HaXOXJIEHHE B TIPUPO/IC, CTIOCOOBI

54 MOJIy4€HUs1, PU3NYECKUE U XUMUUECKHE
CBOMCTBA. AMMHAK, HUTPH/IBI

55 Kucnopoaconepamue coelMHEHUS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI

56 [IpuMeHeHMe a30Ta ¥ €ro COeMHEHUI.
A3zoTHbIe y10OpeHus
dochop: HaXOkKACHHE B IPUPOJIE, CIIOCOOBI

57 MOJTy4eHus1, GU3NYECKUE U XUMUYECKHE
cBoiicTBa. Pochuas! u pochun

58 Oxkcunpl hocdopa, pochopconepxarime
kucIoThl. Conn hochOpHON KMCIOTHI

59 [Ipumenenue ocdopa 1 ero coeAMHEHUH.
dochopHbie y10OpeHHst
[IpakTuueckas padora Ne 6. Pemenue

60 SKCIIEPUMEHTANIbHBIX 3a71a4 10 TeMe "A30T U
dbocdop u ux coequHeHUS"
VYraepoa: HaXOXKACHUE B IPUPO/IE,

61 AJJIOTPOMHbBIE MOAN(DUKAILIUY; (PU3HUECKUE U
XMMHYECKHE CBOWCTBA, TPUMEHEHHE

2 Oxcun yrnepona(Il), 0}(01/1,[[ yraepoaa(lV),
yroJjibHasi KUCIIOTa U €€ cou

63 Pewrenne 3amay pa3nuyHbIX TUIIOB

64 Kpemuuii: HaxoxieHue B IPUPOJE, CIIOCOOBI

IIOJIYUCHU, (1)I/ISI/IIIGCKI/I6 U XUMHNYECKHUEC




CBOMCTBA

Oxcup kpemuus(1V), kpeMHueBast Kuciora,

65
CUJIMKAThI

66 IIpuMeHeHHne KpEMHUS U €70 COCIUHEHUMN.
CrekJ10, €ro nosry4eHue, BUIbI CTEKIIA

67 Pemenue 3ana4 pa3nu4HbIX TUIIOB

68 CucreMaruzanys 1 0000IIeHe 3HaHNUH 110
teme "Hemeramib"

69 Kontponbnas padota nmo teme "Hemeramibr"

70 AHanus pe3yabTaToB KOHTPOJIBHOM padoThI,
KOPPEKIHsI OINO0K
[Tonoxenue metauios B Ilepuoanueckoit

71 CUCTEME XMMHUYECKHX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX
000JI0YeK aTOMOB METAJIJIOB

7 OO6mue ¢pusznyeckue cBOWCTBa METAIIOB.
[IpuMeHeHne MeTaIOB B OBITY U TEXHHKE

73 Cmuael MetaiioB. Koppo3ust meTanioB

74 Pemrenne 3a1a4 pa3nu4HbIX THIIOB
DNEKTPOXUMHUECKUHN Psii HAPSKEHU I

75 MeTaiuioB. O0Iure CrocoOb! MOTydeHUs
METaJlJIOB

76 OOm1ast xapakTepucTHKa MeTaioB [A-

rpymmsl Ilepruoaudeckon CuCTEMBI
XUMUYECKUX IeMeHTOB. Harpuli u xanuii:
NoJIyyeHue, PU3NUecKue U XMMUYEeCKHe
CBOMCTBA, IPUMEHEHHUE IIPOCTHIX BEILECTB U




HUX COEIUHEHUN

77

O6m1as xapakrepuctuka MetayioB [1A-
rpynnsl [lepponndeckoi cucTemsl
XUMHYECKUX AJIEMEHTOB. Maruui u
KaJIBIIMI: TIOJTy4YeHue, GU3ndeckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEUIECTB U UX COCTMHEHUN

78

JXKEcTKOCTh BOABI M CLIOCOOBI €€ yCTpaHEeHHUs

79

AnmoMuHwmi: MOJIy4CHHC, (bI/I3I/I‘{€‘CKI/IC u
XHUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC

80

AmMpoTepHbIe CBOICTBA OKCHIA U
TUIPOKCH/IA ATFOMUHUS,
THJIPOKCOKOMITJICKCHI aTFOMUHUS, UX
MIPUMEHEHHE

81

Pemenne 3aJla4 pa3JIMYHbIX TUIIOB

82

[IpakTuueckas padbora Ne 7. Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Mertasisl INIaBHBIX TOATPYTIT"

&3

OO6m1as XxapakTeprucTUKa METAJLJIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproanueckoit cUCTEMbI XUMUYECKUX
3JIEMEHTOB

84

DU3NYECKUE U XMMUYECKUE CBOMCTBA XpoMa
U €0 COCAMHEHU, UX IPUMEHEHNE

85

Baxwueliune coelMHEHUs. Maprasiia.
[Iepmanranar kanus, €Ero OKUCIUTEIbHbIE
CBOMCTBA

86

duznyeckrue 1 XMMHUECKHUE CBOMCTBA JKeje3a




u ero coeauHenuil. [lonyyenue u
MIPUMEHEHUE CIUIaBOB XKelle3a

dusznyeckre U XUMUYECKUE CBOUCTBA MEIU U

87 €€ COeIMHEHU I, UX IPUMEHECHUE
DU3NYECKUE U XUMUYECKUE CBOMCTBA LIMHKA

88 U €r0 COEMHEHU, X IPUMEHEHHUE.
I'mapoKkCcOKOMILIEKCHI IMHKA
IIpakTuyeckas pabora Ne 8. Pemenue

89 SKCIEPUMEHTAJIbHBIX 337a4 110 TEME
"Mertasuibl T0OOOYHBIX oArpymm"”

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

01 O06006111eHre U cUcTeMaTU3alus H3Y4YeHHOTO
Marepuana no reme "Metaysr"

92 Kontponbnas pabota nmo teme "Mertanibr"

93 AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI,
KOPPEKIHsI OIIHOOK
Ponpb xumun B obecrieueHUN YCTOWYUBOTO

94 pa3BuTus yenoBeuecTBa. [lonsTue o
Hay4YHBIX METO/IaX UCCJIEI0BAHUS BEIIECTB
HayuHble npuHIUIBI OpraHu3aiu

95 XUMHUYECKOTO IPOU3BOCTBA.
[IpoMmbIieHHbIE CIOCOOBI MOTYYESHHUS
BaXHEHIIINX BEIIECTB

96 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAOIIEH
CpEeIIbl U ero MOCIeICTBUS

97 XHMHMS U 310POBbE YEIIOBEKA.

JlexapcTBEHHBIE CpECTBA




Xumus mui. Ponb xuMmun B o0ecrieueHnn

98 . 1
MUIIEBONA OE€30IaCHOCTHA

99 Kocmernueckue u mapgromMepHbIe CpeICTBa. |
briToBas xumus
XuMHs B CTPOUTENLCTBE. BaskHelue

100 CTPOUTEIbHBIE U KOHCTPYKLIMOHHbIE 1
MaTepuabl

101 XUMUs B CEIBCKOM XO3SIMCTBE. 1
Opranuyeckre 1 MUHEPAJIbHbIE YA0OpEHHUS

102 Cuctemaru3zanus 1 00001IeHNE 3HAHUH 110 1
TEMe

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlynun B.B.;
noA penakiueit Jlyauna B.B., O6m1iecTBo ¢ orpaHUuYe€HHON OTBETCTBEHHOCTHIO
«JIPODA»; AknonepHoe odiectBo «M3aarensctBo «IIpocBerienre»

Xumus. YrinyOnennsiii ypoenb. 10—11 kmaces» B. B. Epemuna, H. E.

Kyspmenko, B. . Tepenuna, A. A. [Ipo3nosa, B. B. JIynuna.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA
"Xumus. Yrinyoneunsiii ypoenb. 10—11 kiaccel. Metoauueckoe nocooue." B. B.

Epemuna, H. E. Ky3pmenko, B. . Tepenuna, A. A. [Ipo3nosa, B. B. JIynuna.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mnorexa IJOK
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