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MHNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpEeITHETro o01ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mnpeameTa «XHUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE O00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TNOJIOKEHUN «CTpaTernn pas3BuUTUS BOCIHMTAaHMS B Poccuiickoil
®epnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyMHUslT Ha YpOBHE YINIyOJIEHHOTO H3Y4YEHHsl 3aHHMMAaeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yuenue mpeamera, pealM3yeMoe B YCIOBUAX JIU(DPEepeHnpOBAHHOTO,
npo@uibHOro 0oOy4YeHHs, MpU3BaHO oOOecrneunTh OoO0IEe00pa3oOBaTENbHYI0 U
OOLIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHUKOB UIIKOJbI, HEOOXOAMMYIO IS
aJianTauy uxX K ObICTPO MEHSIOLIUMCS YCIOBUSM KU3HU B COLIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOyYeHUs] B OpraHM3alusix MmpodecCHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUS ABJISIETCS] OJJHON M3 TPUOPUTETHBIX JUCIUIUIMH.

B mporpaMme mno XWMHMM Ha3sHay€HUE MNpeaMeTa «XHMHUS» IOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMi0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yuyeHUs: M TpeOOBAHMN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIIOTCA CJEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMOil IO
XUMUHU (QYHKIIHH:

e UH(pOPMALMOHHO-METOUYECKAs, peaau3anusi KOTOpoil oOecredynBaer
MOJlyuY€HUE NPEJCTaBICHUS O UeNsIX, COJIEp)KaHWU, oOuiel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHS 00yYarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Npoduis;

e OpraHM3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAaHUS M TOCIENOBATEIBHOCTH
U3y4YeHHs Y4eOHOro MaTepualia, KOJIMYECTBEHHBIX U KaueCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHHUIO COJAEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHMM OOydarolmuxcs B
pamMKax HTOTOBOH arrectaud B (GopMe E€IUHOT0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yriayOGn€HHOTO U3yUeHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHue yuyeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/UIaraeT NPHUMEPHYIO IMOCIEI0BATENbHOCTh HW3YYEHUS Y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALHMIO LIeJIeH U 3aa4 U3yYEHHUs IIpeaMeTa
Ha yIiIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIPOrpaMMBbl CpEeIHEro o01ero o00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUNA  OOyYarolerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeiaMd YCTAaHOBJIEHHOW MpPOrpaMMoll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABIISIOIICH COJEp KaHMsI y4eOHOTO MpeaMmeTa
«Xumus» OocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABJISIIOIIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOentyanbHbIMH mnoJiokeHusmMu PIrOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M YIUIyOJEHHOIO YpOBHEH B CHUCTEME
nudpepeHIMpoBaHHOTO OOyYEHHMsI Ha ypPOBHE CPEIHEro OO0mIero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YIIIYOJIEHHOTO W3Yy4YeHMs HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  ATalmoM  MOJY4YEHUS  XUMHUYECKOIo
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toli CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIIIyOJieHWe TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIEr0 MOJIYYSHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasoBanus. Hapsay ¢ atuwm,
B cBete TpeboBanuiit ®I'OC COO k mnaHUpyeMbIM pe3yJbTaTaM OCBOCHHUSA
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPeAHEro 001mero oOpa3oBaHUS
U3yyeHue ImnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3aJay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaroummxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUH, YMEHHI palMOHATU3alUK y4eOHOTOo TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBngomuMu npeaMera «XUMUs» Ha ypPOBHE YIITyOJIEHHOTO M3y4YeHUs
ABIAIOTCA YIIIyOnéHHbIe Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3allMd COJAEPKAHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOnE€HHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy cozaepxkaHus KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHWM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpEeAeiIEHHOE TEOPETHYECKOE OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMHA O00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera oOecreueHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPEICTABICHUA O CTPOCHUM BEIIECTBA, XUMHUYECKON CBSI3W M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoauHamMuku. HM3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHUX IPEJACTABIEHUSAX O CTPOECHUU aroMa. XHMHYECKasl CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pylIeHUH, a TaKKE€ ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpOBAHMEM  TIPEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IPOIEccax M 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTcs oco00e BHUMaHKE BONPoOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKiIMil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpP)KaHUE KypCOB XHUMHH
yrayO0aEHHOTO YPOBHS M3YUEHHS JIJIsl KJIACCOB OMpeeaEHHOTro mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbIE IIpeaMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKkoro mnpoguius 0osblioe
3HaYeHHe OyIyT UMETh 3JEMEHThl yueOHOro Marepuaina mo obmed xumuu. [Ipu
U3y4YCHUU TMpeiIMeTa B JaHHOM Cllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJIsipHas Teopusi B (PU3MKE), 3aKOHBbI COXpPaHEHUS



MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ouonoruyeckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMust. B 3TOM cimydae mpedocTaBisieTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATEIBPHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NpPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIEBOJbl, HYKJIECHHOBBIE
KUCJIOTBI U apyrue. Ilpu 5ToM 3HaHUA O COCTAaBe M CBOMCTBAX INPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM Il H3y4YEHUs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUSI.

B mumane ¢opMHpoBaHHS OCHOB HAy4YHOI'O MHUPOBO33PEHUS, OCBOECHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOIAIIUMU B COCTaB
npeaMeTHbIX oOnactel «EcTecTBeHHO-HayuHble NpenMeTb», «MaremaTuka u
uH(popmaTka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyenun ydeOHOro mnpeamera «XUMHsD Ha YIIIyOJEHHOM YpOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CpeAHero oOiiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7aueil MepBOCTENEHHON 3HAYMMOCTH SIBJISETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O M3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yueHUS NpeaMeTa Mpeirosaraert
peanu3anuio TaKux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiu B oOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUH  MpoOJeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEeBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCleyeHnn paldoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIIeH KyJbTypbl YENOBEKa, a TAaKXKe SKOJIOTHYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAaHUs XUMUYECKUX PEAKLUU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CUCTEMAX, 00 00INX
HAyYHBIX MPUHIIUATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y OO0 yJarOIIIXCS OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN N1 OOBSICHEHUS
KITIOYEBBIX HJEH W MpOoOJeM COBPEMEHHOW XWMUH, IJISI OOBSICHEHUS W
MPOTHO3WPOBAHUS SIBICHUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPAaMOTHOTO pelieHus MpoOJieM, CBI3aHHBIX C XMMUEH, TPOTHO3UPOBAHMUS,
aHaJlM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATEIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEepepadOTKOM
BEIIIECTB;

e YyIIyOJICHWE TIPEACTABICHUM O  HAy4YHBIX  METOJax  TO3HaHUS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS] YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, HMEIOIIUX MECTO B
PUPOJE, B MPAKTHIECCKON IEATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu MepBOOYEPEAHBIX BOCIHUTATEIBHBIX W Pa3BUBAIOIINAX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEero oOIiero o0pa3oBaHUs NMPU U3YYCHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCINHTAaHHE YOSKICHHOCTH B II03HABAEMOCTH SIBJICHUN TPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B OO0JIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO  HAa  OCHOBE  YCBOGHHS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATbHBIX M TBOPUYECKUX
criocoOHOCTe oOydJaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIGHUSI K CcaMOOOpa30oBaHHWIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO YCHENTHON NMPo(heCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3I0pPOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHHME yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJOTHYECKOHN KYIbTYPhI, MPUOOPETEHNE ONBITa OOIIECTBEHHO-
MIOJIE3HOM IKOJIOTUIECKON e TEIbHOCTH.

Ilenn w 3amaum ydeOHOTO MpeaMeTa COOTBETCTBYIOT IENsIM W 3ajavyam
BocnHuTaHus B mikoje. CoaepxaHue yaeOHOro mpeaMeTa ClioCOOCTBYET pa3BUTHIO
KITFOUEBBIX KOMIIETCHIIMH YYEHUKOB, YyKa3aHHBIX B pabodeid mporpamme
BOCTIUTAHUSI.



Mertonpl 00ydeHHWs W OICHKA 3HAHWW YYUTHIBAIOT WHIUBHUIYaJbHBIC
OCOOCHHOCTH y4YaIlUXCA W  CHOCOOCTBYIOT (DOPMUPOBAHUIO  IIEHHOCTHBIX
OpUEHTAIUH, TPEAYCMOTPEHHBIX B paboueil mporpaMmmMe BOCIIUTAHUSI.

OO011ee YuCiIo 4acoB, MPEAYCMOTPEHHBIX JIJIsl U3YYEHUS] XUMHUU Ha yTITyOJIEHHOM
YpPOBHE CpeaHero obiiero odpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Hemento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHECHUM.

DNEeKTPOHHOE CTPOEHHE aToma YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHUMHYECKas CBSI3b B
OPraHUYECKUX COCIMHEHMSIX. THUIbl THOpUIM3AIMM AaTOMHBIX opOuTanei
yriepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbINA). TUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykieoduie u
anekTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COoeAUHEHUN. MOoNeKyaspHble W  CTPYKTypHbIE  (HOPMYJIBL.
CtpykTypHble GOpMYyJbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalEHHas,
ckenerHass. M3omepus. Bunabl u30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe Y(HPEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenrie o kiaccupuUKalMUd OPraHUYEeCKUX BemiecTB. [loHsiTHE O
bynkuuoHaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeanHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKAIUS OpraHUYecKuX peakuuil. OKUCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUUECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHMYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, OOyIJIMBaHME W TOPEHHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIEeKYJI
OpTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['omomornueckuii psj ankaHoB, 00mIast popMyra, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlKAHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPHU3aALINH,
JNErUAPUPOBAHUs, IUKIN3AUN, TMPOJIN3a, KPEKHHra, ropenus. lIpeacrasienue o
MEXaHU3ME PEaKIUN PaJUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOMyUYeHUs U TPUMEHEHUE aJIKAHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) u
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoATKaHOB. CrOCOOBI MOMyYeHHS H
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ alKEHOB, Sp*-
ruOpuau3anys aTOMHBIX OpOHWTalel yriepoaa, G- U m-CBiI3u. CTpyKTypHas u
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIUU IPUCOCIUHEHHMs, 3aMEIICHUSA B O-IIOJI0KEHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBsI3b. CrOCOOBI MOMYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (CONpspKEHHBIE, W30JMPOBAHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- u  l4-npucoegunenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyUYEHUs U TPUMEHEHUE aIKaUEHOB.

Aunkunbl. ['oMonorudeckuii psijy aikuHOB, oO1as (GopMyia, HOMEHKIaTypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusndyeckue CBOMCTBA AJTKWHOB.
XHWMHMUYECKHE  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3aluud U
TpUMEpHU3alun, OKUcIeHNs. KucaoTHbIe CBOKMCTBA AIKUHOB, UMEIOIIMNX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YTIeBOJOPObl (apeHsl). ['oMonoruueckuil psii apeHOB,
oOmast popMysa, HOMEHKIIATYpa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl Oenzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIVIEBOJLOPOJHOM pPaJUKalle, PEAKUUHU NPUCOCIUHEHUS, OKUCIECHUE TOMOJIOTOB
oenzona. I[lpencraBnenne 00 OpPUEHTUPYIOMIEM JCUCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUJIBHBIX pPaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposna. CriocoObl MOdyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOJLOPOIOB.

[Tpuponnsiii ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KamenHslif yrosib 1 npoaykThl ero nepepadorku. CrocooOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpoaykThl nepepabOTKu HEYTU, UX TPUMEHEHHUE B TPOMBIILICHHOCTU U B OBITY.

['eHeTHyeckas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNMly, UIUAaHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TrajJoOreHIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wWIENOYHA. B3auMoaencTBUEe IUTaIOT€HATIKAHOB C MArHUEM M LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COETMHEHUSAX. Hcnonp3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
n3yueHue (GU3NYECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yriaeBoJOpPOJIOB Pa3IMYHBIX KJIaccoB (oOecIBedMBaHUE OpPOMHOW HIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE AallETWIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBaX, MOJy4YEHUE HDTWICHA U
M3YUCHHUE €ro CBOMCTB, O3HaAKOMiieHHE ¢ KoyuieKiusaMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIaCTMAcC, KaydyyKOB H PE3UHBI, MOJICTUPOBAHHE MOJIEKYJI
YIJIEBOJIOPOJIOB M FAJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opraHudeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuUMepe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u  kiaccudukamus. Dusnyeckue CBOWCTBA  NpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIIeHUs, JerujpaTallid, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHU U  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOIA U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl MOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢uphl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJICHIVIMKONb W TriaulepuH. Dusznueckue U
XMMHUYECKUE CBOMCTBA: pEaKIUM 3aMENICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cnupthl. [IpencraBieHue o MexaHW3Me peakuuid HYKICO(PUIHHOTO 3aMElICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOMyYeHUS W NPUMEHEHHE
MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonbHOTO sipa. Pusznueckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sl osrydeHus U mpuMeHeHue geromna. GenonpopmanbaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — alIBJAETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. Du3nueckue CBOWCTBA allbJIETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBA  QIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha AJIbJETHU/IbI.
Crioco0b!I OJTy4eHUs1 U IPUMEHEHHUE aIbAETUAO0B U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX Kuca0T. M3omepus n HomeHkiiatypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAEIIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3M MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKALUM, PEAKIUU C YYaCTHEM YIJIEBOJAOPOJIHOTO paauKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX M apOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpeacraBuTenu BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONEH08as KUCIOThl. CrIocoObI OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. Pu3NUeCKne W XUMHUYECKHE CBOWMCTBA: THUAPOJU3 B KHUCIOW M
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKH
HEIpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B pUpoIe.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE JCHCTBHE.

OO1as xapakTepucTHKa yriaeBooB. Knaccudukanus yrieBoaoB (MOHO-, AH-
U mnonucaxapuiel). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. Ou3znyeckue CBOMCTBA W HaxXOXAeHUE B mpupoje. PoToCUHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
Ipynm, COUPTOBOE U MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHusMma. J(ucaxapuapl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIIME U HEBOCCTAHABIMBAOIINE AUcaxapuabl. I 'naponus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
INIMKOTEH W Henono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMApOJU3, KAYECTBEHHAs pEaKkiusi C HOJO0M. XHMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMyueHUue 3PUpoB Lemtoiao3sl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIEIK).



OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAICHUMN:
PacCTBOPUMOCTbD PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICVICTBUE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETH]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmeau(Il)), peaknus raunepuHa  C
rugpokcuoM menu(ll), xumuueckue CBONCTBa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ ruiapokcugom meau(ll), Bzaumonerncreue
KpaxMalia ¢ MOJIOM, PEIICHUE KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaM «CHUPTHI U
benonb, «KapooHoBbie KUCTOTHI. ClIOXKHBIE YDUPBD».

A3o0Tcoaep:Kkaliue OpraHnv4ecKue cCoeJuHEeHH .

AMUHBI — OpraHUYecKue MpPOu3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudpaTUYecKue ¢ apoOMaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crtpoenne moliekys, oOmas (Gopmyina, u3oMepus, HOMEHKJIATypa U (HU3UUYECKUE
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBHE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKAIIaMMOHHUS.

AHWIMH — TPEACTAaBUTENb AMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiusHUE TPYNI aTOMOB B MoOJieKyJie aHWiInHA. OCcOOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] M TpUMEHeHHe anudarthudeckux amMuHOB. l[loiydenue aHwiInHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMeHnknatypa u uzomepusi. OTaeabHble MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @U3NYecKue CBOWCTBA AMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAuN, OOpa30oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHNEe aMUHOKUCIOT. CUHTE3 U THUAPOIN3 MENTUIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIU3, JACHATYpalus,
KaueCTBEHHbBIC PEAKIINU Ha OCIIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl W3YUYEHHUS BEIIECTB W WX NPEBPAIICHUN:
pacTBOpeHHE OEIKOB B BOJIE, JICHATYpaIrus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peaknuu Ha O€NKH, pelIeHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«AzoTcoaepxkanue OpPraHMYECKUE  COCOUHECHUS» U «Pacno3naBanue
OpPTraHUYECKUX COCTUHEHUIN.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHbBIE MOHSTHUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAUS.

[TomumepHble wmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIPOIUJIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETWIMETAKpUiIaT, MOJUKapOOHAaTHI,
noaudTHIEHTepedTanar). Yunuzanuus u nepepaboTKa MIacTHKA.

DnacTomepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOTPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bonokna: HaTypasbHbIe (XJIONOK, HIEPCTh, MIENK), HICKyCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonumepsl CHELUATBHOTO HA3HAYCHHUS (Temon, KeBJIap,
AIEKTPOIPOBOJIAILIME OJIMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnslie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBbIM  JIOJIAIM  JJIEMEHTOB, BXOIAIIMX B €ro COCTaB, HAaXOXKICHUE
MOJICKYJIIPHON  (pOpPMYJIbI OPTaHUYECKOIO0 COEAUHEHHS 1Mo Macce (00béMy)
IPOAYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklMy W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOr0 BEIIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NOJIyYEHUS], ONPENEICHUE JIOIM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYECHUH OPTaHMYECKON XWMHH B
10 kyacce OCYLIECTBISETCS Yepe3 HCIOJIb30BAHHE KaK OOIIMX EeCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOTO I[MKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEUIECTBA, (PU3MUECKHE BEJIMYMHBI, €IWHUIBI U3MEPEHUs, CKOPOCTb, SHEPIrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIN M TeTepoTpOodHBIH TUN MHUTAaHUA, OpPOKEHUE,



doTrocuHTE3, IBIXaHWE, OEJIKH, YIJICBOABI, JXUPHI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX siaep. XUMHUECKHU anemeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMruiecknux 3J€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpPOUTAIISIM.
DNeKTpOHHBIE KOH(PUTYpALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

Ileprnonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBa3b NMEpUOIAYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX JOJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ TIepuojaM. J3HA4YEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKOM CBSI3U: KOBAJECHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBs3U. [1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJCHTHOM cCBA3U. KpartHeie cBa3u. Bomgopoanas CBs3b.
MexMoneKysspHbIe B3aUMOIECHCTBHS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (HA MpUMEPE COCTUHCHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALIMOHHON XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIECTB.

[Tonstue o nucnepcHeix cucremax. Mctunubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIIEHTPALlMM PpPAaCTBOPOB:
MaccoBasi JoJisl BELIECTBA B PaCTBOPE, MOJISIpHAsl KOHIEHTpanus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATBLHEIC
Ha3BaHUS OT/ICJIbHBIX NIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON U OpraHudecKou
XUMHUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPrUU MPU XUMHUYECKUX peakuusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoxuMuYecKre ypaBHEHUS.

CKOpOCTh XHMHYECKOW peakIuu, € 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMble U HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHsl. DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIIUX B
peakuu. [Tpunnun Jle [laTense.

Onextponutuyeckas jaucconuanusi. CuibHbIe W clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipoliecchl OKHCIEHHSI U BOCCTAHOBJICHUSI.
BaxnHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeEToJ 3JIEKTPOHHOro OajaHca.
DJIEKTPOJN3 PACTBOPOB U PACIIJIABOB BEIIIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYEeHHUS BEIIECTB W MX NPEBpaIlCHUN:
pa3lioKEHHUE TMEPOKCUJAa BOJAOPOJAa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PENIETOK, MPOBE/ICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieTieHUe
Cpelbl pacTBOPOB C TMOMOILIBID HHJIWKATOPOB, W3YUYEHUE BIMSHUS PA3TUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tomoxenne HemeraiuioB B llepmogmueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, gusznueckre M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
METaJJIaMd M HEMETaUIlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxknenuwe B Mpupoje, crnocoObl MojdyudeHus, (Gu3nveckue u
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxHenmme KuciopoacoaepKaime
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYYCHUS
rajgoreHoB. [I[puMeHeHre rajJloreHoB U UX COCAUHEHUMN.



Kucnopoa, o3oH. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mOpUpoAe, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyinbduasl. Oxcua cepoi(IV), okcun
cepbl(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B Tmpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMHYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [Ipumenenue a3ora
U €r0 COeTMHEHHI. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxnenue B mpupoje, cnocoObl MONydeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenune ¢docdopa u ero coenuHeHuit. PocdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOIHBIE  MOJUDUKALINH.
®duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraeponom. Okcua yraepona(ll), oxcun yrmepona(IV), yronenas kucimora u e€
colii. AKTUBUPOBAHHBIA YyTOib, ancopOuusa. DynnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKuU. IIprMeHeHre MpoCThIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NUECKHE H
xuMuueckue cBoiictBa. Okcuna kpeMHusi(IV), kpeMHHEBas KHUCIOTA, CUIJIMKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHnil. CTeKI10, €ro noxy4eHue, BUAbl CTEKIIA.

[Tomoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. lIpuMeHeHune MeTaioB B OBITY U TEXHUKE.
CmiaBel METAIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  metawioB.  OOmuMe  CrocoObl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrus, MUPOMETAILTYPIHUs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MetamuioB [A-rpynmer [lepuomnueckoit cCUCTEMBI
XUMUYECKUX dneMeHToB. Hatpuii u kanuii: mnomydyeHue, (QU3MYECKUE U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHU.

Obmas xapakrepuctuka metauioB I[[A-rpynmer [lepuoguueckoit cuctembl
XUMHUYECKUX OJJIEMEHTOB. MarHuil W Kajdblui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHAE CBOMICTBA, NPUMEHEHHE MPOCTBIX BEIIECTB M HX COEIUHEHUU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: ToNydeHue, pusndeckre 1 XMMHYECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuid. AMQoTepHbIE CBOWCTBA OKCHAA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarTsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEeHne Xxpoma.

du3znueckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

@u3n4ecKne U XUMHUYECKHE CBOWCTBA JKeJie3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). [lonmyuenue u npuMeHeHHe xKene3a
U €ro CILIaBOB.

Pu3nYeCKne 1 XUMHYECKHE CBOMCTBA MeIIU U €€ coeauueHuil. [lomyuenne u
IIPUMEHEHUE MEIU U €€ COSUHEHNN.

[MuHk: momydyeHue, (U3MYECKHE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THIPOKCHIA LIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMenenue
UHKA U €r0 COeIUHCHUH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3Yy4YEHHUS BEUIECTB M MX MPEBPALLICHMI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCICTBUE LIMHKA M JKE€J€3a C PacTBOPAMM KHCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTUOHBl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCHUIOB ANIOMUHHS W LHAHKA C
pacTBOpaMM KHCJIOT U LIEJIOYEH, PELIEHUE JKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMaM
«T"anorensr», «Cepa u e€ coeguHEHUsD», «A30T U (pochop U MX COCAUHEHUD,
«Mertabl TIaBHBIX TOArPYIID», «MeTasuibl TOOOYHBIX MOATPYII.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4YHbIX METOJax II0O3HAHHWS W METOAOJOTHH HAYyYHOTO HCCIEIOBaHUS.
Hay4Hble NpUHIUITBI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[pOMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH CPEIbl M €ro IOCIEICTBUS.
Pounb xumun B 0O6ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsiT ® 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIUHBI.



XYMUS MUK OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBku. Poiab xumuu B
o0ecrneueHnH MUIEeBO 0e30MacCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEWUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OeTOH).

XuMHS B CEIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Martepuaisl 1iis 31eKTpoHUKU. HanoTexHoIornu.

Pacuérnslie 3anaun.

Pacuétpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY
BElIECTBa, Macce WK O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIHH BEILECTB,
Macchl (00BEMa, KOJIMYECTBa BEIIECTBAa) NPOAYKTOB pEaKIUHU, €CIU OJHO U3
BEILIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBAa BEUIECTBA) IPOIYKTa
peaKkIuu, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pPacTBOpa C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJM BbIXOAA MNPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MeXNpeAMETHBIX CBA3€H MNpU  H3YyYEeHUHM oOmed u
HEOPraHW4eCcKoM XUMuM B 11 Kacce ocylecTBISETCS Yepe3 UCIONIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTIACIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUnoTesa,
TEOpHUsl, 3aKOH, aHaJIU3, CUHTE3, KIACCHU(PUKALUS, MEPUOJAUYHOCTh, HAOIIOICHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHbD,
BEILECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHME BEIIECTBA, WACAIbHBIA Tra3,
(bu3nYecKue BeIMYUHbI, €IMHUIIBI U3BMEPEHHUSI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBO/AbI, HyKJICHHOBBIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAaeMbI€, TOILJIMBO,
pecypchl.

TexHOoorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBILIIEHHOCTD,
dbapmaneBTUUECKast MIPOMBIIIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IPOU3BOACTBO KOHCTPYKIOHOHHBIX MATCPUAIIOB, JJICKTPOHHAsA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOyJaroNMMHUCSI POCCHUMCKONW T'paXIaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHHUIO; HATMYUE MOTUBAIIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaloIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTUHYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IETIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKarOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON AESTEIHbHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
oOydJaronmxcs B MPOLecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBQXEHUSI K 3aKOHY W IPABOIOPAJIKY;

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JAESATEIBbHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIIEHWHU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YUEOHOU JIeATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHUSI XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CTh pPE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIbHBIX  IMOUCKOB,
MIOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;



MHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHain3e MHQOpPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEIAEHUE M TOCTYIKH CBOMX TOBApHUILIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUI
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 300pOoBOro U 0Oe€30MmacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MYECKOMY HU
NICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBwi 0e30MacHOTO OOpallleHus C BEIIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOLUIUX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TMOCIEACTBUNA W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATEeTbHOCTH, OOIINECTBEHHO TMIOJE3HOM, TBOPYECKOW U  JPYruxX BHUAAX
NesATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/ay
COI[MAJIbHOM HAIPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY HU3YUYEHHIO MPOQPECCHIl pa3IudHOTo pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAaHUH 10 XUMUHU;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun M peanus3arii COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeObHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU IEJI€CO00PA3HOr0 OTHOLICHHS K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHMMAaHUA TJI00ATBHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOTHON U COLMAIIBHOW CPELBI;



OCO3HAHUSI HEOOXOJMMOCTH HCIIOJIb30BAHUS JIOCTHXKCHHN XUMHUHM IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYNKAIOUIEH
IPUPOIHON Cpelie, YMEHHSI MPOrHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa JEATeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YyMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIE€JIOCTHOTO
MpECTaBICHUS] 00 OKpY>KalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PaBHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTM XHUMHUHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TYMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJid B
CO3JaHMM HOBOW 0a3bl MaTepUaNbHON KYJbTYpbl, B PEIICHUH TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUPA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJIbI0 IOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpooOJieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATeTbHOCTH;

TOTOBHOCTM M CHOCOOHOCTM K  HEMNPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYCHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TpyJa B Pa3lIMYHbIX cdepax MpodhecCHOoHaTbHON
JEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHHSI MTPOTPaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHbIC MOHSITHS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpPa H CHEeNU(PUKYy METOMOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCAJIbHBIC yUeOHbIC NEUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), 00ecCreynBaoIIne (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YYaroIIuXCs;
CHOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBIE y4YCOHBIC
JICUCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yJbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 0a30BbIe JIOTHYeCKHe AeliCTBUSA:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEILHOCTH C MOCTABIICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHMN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TMOHITHUH M yCTaHABIMBATh HUX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSTHS I OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIsd KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHIM;

yCTaHaBJIMBATh MPUYUHHO-CJIICACTBEHHbIC CBSI3U MEXIYy HU3y4aeMbIMHU
SIBJICHHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XHUMHUYECKOU



peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKUHnii;

dbopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITENILHO C(OpMYJIMpOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIBHOCTHU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIIEOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBIISTH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a/lady, MPUMEHEHUIO Pa3IuYHbIX
METOJ0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumei:

OPUECHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX UWHOOpManuu (HAy4dHO-
NOMyJISipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl MuTepHeTa), aHanmu3upoBaTh MH(DOPMAIMIO PA3IMYHBIX BHJIOB U (HOpM
MPE/ICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJblI MPU TMOUCKE U
orbope wuHPOpMaNKK, HEOOXOAUMOW [JI1 BBIIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

NpUOOpETaTh OMBIT HCMOJAB30BAaHUS HHEOOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMy  MpEICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeACTBAa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEeBUATYPbI, HOMEHKJIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eliCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYXKIaeMOM TEeMbI B XO/I€ TUAJIOTA W/UIIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpe3EHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIyYEHHBIX CAMOCTOATENBHO WJIH COBMECTHO CO CBEPCTHUKAMH MPH BBIIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYyTEM COTJIACOBAaHUS IMO3UIUN B
Xo7ie 00CyX1eHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, ONpenelisas e¢ Iead W 3ajavyd, KOHTPOJHUPOBATH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBAaTh TpeajiaraeMblii  aJrOpuTM JACHCTBHM TpHU
BBITIOJTHEHUH Y4YE€OHBIX U HCCIIEIOBATCIIbCKUX 3a7ad, BBIOMpaTh HawmboJjee
3¢ (}eKTUBHBIN C€rMoco0 HX pemeHus ¢ Y4YETOM TMOJYyYEeHHsS HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYULIECTBIISITh CAMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CaMOaHanu3a H
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MPOTPAMMBI 10 XUMHUH Ha YIiyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEro OOIIEero oOpa30BaHUS BKIIOYAIOT CHEU(PUICCKUC
JU1s1 yaeOHOro mpeaMeTa « XUMUsh Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUN
M0 OCBOCHHIO, MHTEPIIPETAUU U MPeoOpa30BaHUIO 3HAHUM, BUJBI ACATEILHOCTU
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWUW B PA3IMUYHBIX YUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUU TPEAMETHBIE PE3yJbTaThl MNPEACTABICHBI 10 TrOJam
W3y4CHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUH B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOJIi B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUHU MPOOJIEM IKOJIOTHUYECKOM, SIHEPTeTUUECKON U



NUIIEBON 0€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX VMCTOYHUKOB DHEPIUH, B o0ecrieuyeHnn PalMOHAJILHOTO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJloBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBbIO U IIPUPOJIHOU CPEAE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE ITOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpPOMTaIM, OCHOBHOE U BO30YyXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTaieil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENeT, (PyHKIMOHATbHAS
rpylma, paaudkal, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reomeTpuyeckas,
ONTUYECKasi), W30MEphbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTJIEBOAOPOAIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COECIMHEHUS; TEOPHUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpaLEHUS] HHEPrul NpHU XUMHUYECKHX pEeaklHUsAx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMHUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAUHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U T'PYIIII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKHUE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0OE€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NESTEIbHOCTH ~ 4YeJloBeKa, OOIMMX  HAay4YHbIX  NPHUHIUNAX  XUMHYECKOIrO
IPOM3BOICTBA (Ha MpUMEpEe MPOU3BOICTBA METaHOJIa, epepaboTKH HePTH);

c(OpPMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS IPU
OIIMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY I COCTABICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHMYECKUX
BEILIECTB;

COCTAaBJISATb YPAaBHEHMSI XMMHUYECKMX PEAKIMM U PACKPBIBATh MX CYLIHOCTB:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OanaHca JTUX pPEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPALEHHBIX HOHHBIX YPAaBHECHU;



M3TOTaBJIMBATh MOJICIN MOJIEKYJ OPraHUYECKUX BEUIECTB NI WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMW: yCTAaHABIHMBATH MPUHAJIC)KHOCTh M3yYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEICIEHHOMY
KJIacCy/Tpynne COoeAMHEHWM, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMATUYECKOMN
HoMeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEIIECTB (I3TUJICH, alleTUJIEH, TOJYOJ, TJIULEPHUH,
ATWICHIJIMKOIb, (eHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTSATh BHUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. byTiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3THMYHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKaJIMCHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJIOB, CIHUPTOB, AaJIbJIETUJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJeBOJAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY HUMH  ypPaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PEAKIMl C WCHOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPXKIAaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHWYECKUX COCTUHEHUH OT
KPaTHOCTH U THUIMA KOBAJICHTHOM CBS3U (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Coipbsi (HEe(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPAKTUIECKOE TPUMEHEHUE TPOIYKTOB MEPepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM W MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHbBIE oneparuu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AIIMIO, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBIISATH B3aUMOCBSI3h XUMHUCCKUX 3HAHUH C
MOHSTUAMHM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepHajJbHOIO €IMHCTBA MU,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

chOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MUCIOIb30BaHUEM (PU3HMUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJIYKTaM CrOpaHMsl, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  DKOJIOTUYECKOW  O€30MacHOCTHM  MOCHEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOU
BEIIECTB, UCMOJIb30BATh MOJIYUYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIBHO IIAHUPOBATh U TIPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOIYyUYeHHE W M3y4YEHHE CBOMCTB OPTraHHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMW YIJIEBOJOPOJOB PpAa3JIMYHBIX KJIACCOB W
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOJCHUEM MPaBUII
Oe3omacHoro oOpaleHusi ¢ BeleCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHUEM,
dbopMyIHpoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIATH B pazndyHou dopme
pPEe3yJIbTAThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKHU I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYJAOBOM JEATEILHOCTH B IEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOIIEH
MIPUPOJTHOM CPEeNbl U JOCTUKEHUS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HABAaTh OINACHOCTh TOKCUYECKOTO JCHCTBUSA HA KHUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEJIECOO00PA3HOCTh NMPUMEHEHHSI OPTaHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANPABICHHBIH TMOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HAydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, HTEepHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON YUEOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU MO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, SHEPreTHUYCCKOW W THIIECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECIEYEHHM PAIlMOHAILHOTO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUNM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIECHHUS K CBOEMY 370POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHUCTEMOM  XHUMHUYCCKMX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIIAE TIOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, AIEKTPOHHAsA 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30YXIEHHOE COCTOSIHMSI aTOMa, TuOpuanM3anusi aTOMHBIX OpOWTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUIMYECKAasl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJNEKTPOJUTHUYECKAs JUCCOLMALIMS, CTENEeHb JHUCCOLUAIUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHUS] SHEPTUH TIPU XMMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUH SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallMie B OCHOBE MOHHMAaHUSA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUU BEIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIDHOM H
HAJMOJIEKYJIIDHOM  YpPOBHSX; TPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
peakiui, TEPMOJUHAMUYECKMX U KHHETHUYECKUX  3aKOHOMEPHOCTSIX  HUX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JHUCIEPCHBIX CHCTEMAaX;
(akToJIOTUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHWHU U OE30MacCHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY M MPAKTUYECKOU
NEATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  MPUHIUIAX  XUMHYECKOIrO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUI;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIB30BATh XUMHUYECKYIO CHUMBOJIMKY MJIs
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XMMHUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILECTB;

Cc(pOPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIEHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEAMHEHUSX, BUJI XUMUYECKON CBSI3H (KOBAJICHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEILECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHUYECKOW CBSI3M M THUINA KPUCTAJUIMUECKON pemeéTKy, OOMEHHbIM u
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh  yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3JINYHBIM NpU3HAKaM (YUCILY
U COCTaBY pEarupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, W3MEHEHUIO
CTENEHEl OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YAaCTHIO KaTalau3aTtopa H
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(pukauuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHSI PACKPbIBATh CMBICI MEPHUOJNUECKOr0 3akoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLINU;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IEPUOIIOB
[Tepuognueckont  cucremsl .M.  MengeneeBa, uCHONB3yS  TMOHATHSA
«HEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHW», «S-, p-, d-aTOMHBbIE
opOuTaNM», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm u rpynmnam  Ilepuwommueckoin cucremsr [J[. U
MeHneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepH30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILLIECTBOBAHUE T€HETUYECKOW CBS3M MEXIy HEOPraHWYECKMMHU BELIECTBAMHU C
ITIOMOIIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINN;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHca
THX pEeaKUWid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS WX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THAPOIW3a;  PEeaKkiun
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THAPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHS);



cOPMHPOBAHHOCTh YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA € Y4ETOM HX DHEPTETHUYECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh yYMEHHUS XapaKTepU30BaThb XHUMHUYECKHE PEaAKIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUS SBJICHUW MpUPOABl — HAOIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHUS MPUMEHSTh 3TH 3HAHUS TIPU HKCIIEPUMEHTAILHOM HCCIIE0BAaHUH BEIIECTB
U sl OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHSATUSMUA U TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00Jee 0OCO3HAHHOTO MMOHUMAHHUS MAaTePUATILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAITUS»;
Macchl BelIeCTBa WM 00BhEMA ra3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEaKIUM, €CIU OJHO U3 MCXOJHBIX BEIECTB JIaHO B BHUJEC PacTBOpaA C
onpeIeIEHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIISCTBA WMUIM JAHO B M30BITKE
(iMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKinu;,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATENIBHO IUIAHUPOBATh W TMPOBOJUTH
XUMUYECKUNA  JKCMEpUMEHT  (MpOBEJACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONpPECICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHJWKATOPOB, H3YyYECHUE BIUSHHUSI
pa3MUHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakiuu, pelieHue
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metammey u  «Hemeramnsy) ¢
coOII0IeHHEM TIPaBUII OE30MacHOTr0 OOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyJIUpOBaTh II€lb HMCCIECNOBAHUS, TMPEICTABIATH B
paznu4HON (GopMe pe3yIabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIATh MPaBUJIa TIOJIb30BAHUS XUMHUYECKOM
nocyo u j1abopaTopHbIM OO0OpyAOBaHHEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOLIECH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEILIECTB, NOHMMAas cMbIci nokazarens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIISTh lEJICHANIPABICHHBIA TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MH(pOpMAIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
n/n NPOrpamMmbl Bcero Koutpoabupie  Mpaxkruteckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Hroro no pazneny 8
Pa3nea 2. Yraesogopoasl
21 [IpenenbHbIE YIIIEBOJOPOABI — AJIKaHBI, 5
LUKJIOAJKAHbI
5 HenpenenbHble yrieBogopo/ibl: aJIKEHbI, 14 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApomaTrdecKkue yrieBo0pOIbl (apeHbl) 8
24 IIpupoaHbIE HICTOYHUKH YITIEBOAOPOJOB U UX 4
nepepabdoTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 4 1
Hroro no pazneny 35
Paznen 3. Kucinopoacoaepsxaimiue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 11 1
39 KapOouusbHble COeTUHEHUS: allbJIeTU/IbI U 21 1
keToHbl. KapOoHoBbIe KucinoThl. CloKHBIS




a¢upsl. XKupbl
33 VYrieBojibt

9

Uroro no pazgeny 41
Pasnen 4. A3oTconepxamme opraHudecKne coeIMHeHus

4.1 ‘ AMUHBL. AMUHOKHCIOTEIL. beikn 12
Hroro no pazneny 12
Pa3zaen S. BbicokoMoOJIeKYIsIpHBIE COeINHEHUS

5.1 ‘ BricokoMoOneKyJIsipHbIE COSMHEHMS 6
Htoro no paznemny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nudpoBbIe
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoguueckuii 3aKoH
1.1 u [lepnonnueckast cucteMa XUMHUYECKUX 9
anemenToB /1. I. Menaeneena
12 Ctpoenue BemniecTBa. MHOrooopasue 1 |
) BEIIECTB
1.3 XUMUYECKUE peakluu 19 1 3
Wroro no pasaeny 39
Pasnen 2. Heoprannueckasi Xumust
2.1 Hemertamier 31 1 3
2.2 MerTamisl 23 1 2
Hroro no paszneny 54
Paznen 3. XumMus M :KM3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9
’ KUA3Hb
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

wn Tema ypoka

IIpenmeTt u 3HaYEHUE OPraHUYECKON
XUMUH, TIPEJICTABIICHHE O MHOTO00Opa3uu
OPraHMYEeCKUX COCTUHEHUMN

KoauuecTBO 9acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

DJIEKTPOHHOE CTPOCHHE aTOMa yIiepoa
(ocHOBHOE U BO30YXJIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepoia

XuMuyecKasi CBsi3b B OPraHM4ECKUX
coeTMHEeHUsX. MexaHn3Mbl 00pa3oBaHUs
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYECKUX
coenuHenuit A. M. bytneposa

Buabl nzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (heKTh B MOJIEKYJIaX OPraHuYEeCKUX
COCIMHEHU I

[IpencraBnenue o KIacCUPUKAINA U

cucremarnueckas HomeHkinarypa (IUPAC)
OpPraHMYECKUX BEILECTB

Knaccudukanms peakiuii B opraHu4ecKoi
XUMHUH




10

Cucremarusanys U 0000IeHNE 3HAHUI 110
TEME

AJIKaHBI: TOMOJIOTHUECKHH psiJi, 001Iast
dbopmysa, HOMEHKJIATypa U U30Mepusl,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

duznueckre 1 XUMUYECKHE CBOMICTBA
AJIKAaHOB

11

12

13

Haxoxnenue ajikaHOB B IpUpoOJIE.
CriocoObI mosTydeHus 1 IpUMEHEHHE
AJIKaHOB

[{uknoankansl: obmmas Gopmyna,
HOMEHKJIaTypa ¥ U30Mepusi, 0COOCHHOCTH
CTPOCHUS 1 XUMUYECKHX CBOWCTB, CITIOCOOBI
MOJTyYCHUS U IIPUMEHEHHE

Pemenne pacuéTHbIX 3a7a4 Ha
orpezieNieHue MOJIEKYIIpHOU (popMyIbl
OpPTaHMYECKOTO BEIIECTBA IO MACCOBBIM
IIOJIIM aTOMOB DJIEMEHTOB, BXOISAIINX B €r0
coctaB. CucteMaTH3anus U 0000IIeHIE
3HAHUH 110 TEME

14

AJKEHBI: TOMOJIOTHYECKHH psif, 001as
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI.
CtpyKkTypHas U IIUC-TPaHC-U30MEPHUS
AJIKEHOB

15

PuznyecKkne 1 XMUMUYECKHE CBONCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CrniocoOblI MoTy4eHus U IpUMEHEHUe

16
AJIKEHOB
[TpakTrueckas padota Ne 1 mo teme

17 "[TosyyeHue 3TUIIEHa U U3YUYEHUE €T0
CBOMCTB"
Pemenne pacy€THbIX 3a1a4 HA

18 OTIpeieIeHNuE MOJIEKYJIAPHON (OPMYITBI
OpPraHMYECKOTO BEIIeCTBA
AJKagueHbl: CONPsKEHHDIE,

19 W30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
Oco0eHHOCTH ANEKTPOHHOT'O CTPOEHUS

20 XUMHUYECKUE CBOWCTBA COMPSKEHHBIX
JTMEHOB

)1 CrniocoOblI oy4eHus U IpUMEHEHUe
aJIKaJINCHOB
AJKUHBI: TOMOJIOTHYECKUH psijl, oOmas

2 ¢dbopMyIia, HOMEHKJIATypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
¢du3nyeckre CBOUCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakMM Ha TPONHYIO CBSI3b

)5 CrniocoOblI Mosty4eHus U IpUMeHEeHne
AJIIKUHOB

26 Pemenue 3anau: pac4€Tbl O ypaBHEHUIO
XUMHUYECKON PEaKINU

7 CucreMmarusanys 1 0000IeHNe 3HAHUHN 110
TeEME

28 ApeHBbI: TOMOJIOTHYECKUHN Psifl, 001IIas




dbopmysia, HOMEHKJIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI
OcH30J1a ¥ TOTyOJIa, NX (PU3HUECKUE
CBOMCTBaA

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

29
3aMeILICHUS
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

30 IIPUCOEANHEHHUS, OKUCIIEHUE TOMOJIOTOB
Oenzona

31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB
CTHpOJIa
Pemenue pacy€rHbix 3a1a4 Ha

32 OTIpeieIeHNue MOJICKYJIIPHON (POPMYITBI
OpraHMYECKOIo BEIIECTBA

33 CriocoObI nostyueHus 1 IpUMEHEHNe
apeHoB

34 ['eneTnueckas cBsA3b MEXKIY pa3IMUHBIMU
KJIacCaMM yIJIEBOI0POIOB
Pacu€rsl 0 ypaBHEHUSAM XMMHYECKHUX

35 peakiuii. Cucremarusaius u 00001IeHHEe
3HAHUU 110 TEME

36 [Tpupoanstii ra3. IlonytHble HedTAHBIE
ra3bl

37 KameHHBIi yroip 1 IpOIyKThI €r0
nepepadoTKu
Hedtp 1 criocobs! e€ mepepaboTKu.

38 [TpumeHeHre TpoAyKTOB nepepaboTKu

HedTH




39

40

I'eneTnueckas cBI3b MCXKIY pa3IndYHbIMU
KJlacCaMH yYIJICBOJOPOJ0B
FaJ’IOFeHOHpOI/ISBOHHBIC YIJII€BOAOPOOAOB:
OJICKTPOHHOC CTPOCHUEC, pCAKIITUN
3aMCIICHHUA IraJIOT'CHa

41

JleiicTBue 11e104uei Ha
rajoreHnpoun3BoiHbIe. B3anmonaeictere
JUTAJIOT€HAIIKAHOB C MarHUEM M LIUHKOM

42

43

44

45

Cucremaru3zanus 1 0000I1IeHe 3HAHUH 110
pazzeny "YrieBonoposl”

KoHTpoinbHast pabora 1o Teme
"YraeBogopoib"

[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHUYECKUH psij, oOmiast popmya,
CTpOEHHE MOJIEKYJ, H30MEpHS,
HOMEHKJIaTypa, Kiaccupuxams,
busnyeckue cBoiicTBa

XHUMHUYECKUE CBOMCTBA MTPEAEIIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

47

48

CrniocoObl 1osy4eHus U IpUMEeHEHUe
OJTHOATOMHBIX CITUPTOB

[IpocTeie 3¢upbl: HOMEHKIATYpA U
U30MepHUst, 0COOCHHOCTH (PU3NIECKUX U
XUMHUYECKUX CBOUCTB

MHoroaToMHEIE CIIUPTHBI: 3TUJICHTIIMKOJIb U

TJIALEPHUH, UX PU3UIECKHIE U XUMHUECKUE
CBOMCTBA

49

CrniocoOblI Mosty4eHus U IpUMeHEeHue




MHOI'0OQaTOMHBIX CITUPTOB

@DeHoII: CTPOCHUE MOJIEKYJIbI, (hU3UYECKHe

50 .
cBoiicTBa. TOKCMYHOCTH peHoIa

51 XuMu4eckue cBoiicTBa (heHoa

57 CniocoOblI oTy4eHus U IpUMEHEHUE
denona
[IpakTuueckas padora Ne 2. Pemenue

53 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Crauptsl U heHobl"

54 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
TeEMe
Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE

55 CTpoeHHE KapOOHUILHOM IPYIIIBL;
TOMOJIOTHUYECKHUE Psizibl, 001as popmya,
WU30MEpHs 1 HOMEHKJIaTypa

56 Anblierupl ¥ KeTOHbI: GU3NYEcKre
CBOWCTBA; peaKIK MPHUCOETNHEHUS

57 Peakninu okuciieHus 1 KayeCTBEHHBIE
PEaKIiy abJeTUI0B U KETOHOB

53 CriocoOb! MosTy4eHus ajabAeru10B U
KETOHOB
OHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOEHUS HX
MOJIEKYJT

60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, X (PM3WYECKHE CBOWCTBA

61 XHUMHUYECKHE CBOMCTBA MTPEACIIBHBIX

OJHOOCHOBHBIX Kap6OHOBLIX KHCIIOT




62

63

64

OcoOEHHOCTH CBOMCTB MYpPaBbHUHOM
KHCTIOTE. MHOTOOOpa3ue KapOOHOBBIX
KHUCJIOT

Oco0CHHOCTH CBOWMCTB: HEMPEIETbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu BICIIMX
KapOOHOBBIX KUCIIOT

ITonstue o IMPOU3BOJHBIX Kap6OHOBbIX
KHCJIOT

65

CriocoObI oTyueHus 1 IpUMEHEHNE
KapOOHOBBIX KUCIIOT

66

67

68

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
obmras Gpopmyiia, ©30Mepust U
HOMEHKJIaTypa

dusznyueckue U XUMUYECKHE CBOMCTBA
3¢upoB

Pemenne pacu€THpIX 3a71a4: IO YPaBHEHHUIO
XUMHYECKOW PeaKIuy, Ha ONpeICTICHHUE
MOJICKYJISIPHOM (hOPMYJITBI OPraHUIECKOTO
BEILIECTBA

69

[TpaxTuueckast paborta Ne 3. Pemenue
JKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"KapOoHoBsle KucioTsl. CroxkHbie 3¢pupsr”

70

71

Kupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOUCTBA (TUAPOITU3)

OcoOeHHOCTH CBOWCTB JKUPOB,
COZIepIKaIX OCTATKU HENpPEeACTbHBIX




JKUPHBIX KUCTOT. JKupsl B mpupoe

Mpbi1a Kak COJIA BBICIIUX KapOOHOBBIX
KHCJIOT, UX MoolIee AcicTue. IlonsaTue o

72 CUHTETHYECKUX MOIOIIUX CPEICTBAX
(CMC)
I'enernueckas cBs3b yIieBOJOPOIOB U

73 KHCJIOPOJICOACPKAIINX OPTaHUYECKUX
BELICCTB

74 Pacuérbl o ypaBHEHUSAM XUMHUECKUX
peaKuuit

75 Cucremaru3zanus 1 00001IeHUE 3HAHUH 110
TeEME
OO0m1as XxapakTepucTHKa YIJIeBOJIOB U

76 KJaccu(uKaus yrieBoaoB (MOHO-, 1U- U
HOJICaxapyu/ibl)

77 Monocaxapupl: (pu3MUeCKre CBOMCTBA U
HaX0XJIEHHE B IPUPOJIE

73 [TpuMmeHeHne TTI0KO3bI, €€ 3HaUEHUE B
KU3HEJEATEIIBHOCTH OpraHu3Ma
Jucaxapunel: caxapo3a, MaJIbT03a U

79 nakro3a. HaxoxaeHue B npupoe u
IIPUMEHEHHE AUCAXapUI0B
[Tonucaxapuabl: CTpOEHHE MaKPOMOJIEKYJI,

80 bu3NIecCKre U XUMHUYECKUE CBOMCTBA,
IIPUMEHEHNE

81 [TonsiTre 06 NCKYCCTBEHHBIX BOJIOKHAX

20 Pemenue pacueTHbIX 3a1a4 Ha

ONMpCACIICHUEC JOJIM BbIXOAA MPOAYKTa




83

PCaKIUU OT TCOPETHYECKU BO3MOXKHOTO
Cucremarusanus U 0000IEHUE 3HAHUN 1O
pasneiny

84

85

86

KontponbHas pabora o Teme
"Kucnopoacoaepkaiiye opraHu4eckue
coeuHeHus"

AMUHBL: KI1acCUPUKAIHS, CTPOCHUE
MOJIeKyYJI, o0mmast popmyia, n3omepus,
HOMEHKJIaTypa 1 (pu3nyecKue CBOWCTBA

XHUMHUYEeCKHEe CBOMCTBA aJ'II/I(baTI/I‘IeCKI/IX
AdMHHOB

87

AHWIVH: CTPOEGHUE aHWJINHA, 0COOCHHOCTH
XUMHUYECKHUX CBOMCTB aHUIMHA

88

&9

90

CrniocoOblI oTy4eHus U IpUMEHEHUe
annpaTHIECKUX aMUHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa U
nzomepus, (pu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH Ol
AMUHOKHCIIOT

XHUMHUYECKHE CBOMCTBA AMHUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
Cunres u TUOAPOJIN3 MECNITUA0B

91

benku kak npupoHbIe TOTUMEPHI;
CTPYKTYpbI O€IKOB

92

93

XHUMHUYECKHE CBOUCTBA OEIIKOB

A3oTcoaepKaire reTepouKInIecKre
coenuHeHs. HyklienHOBBIE KUCTOTHI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKas POJIb




94

95

96

97

[TpakTuueckas padora Ne 4. Pemnenue
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
"A30TcoieprKaliie OpraHn4ecKue
coeuHeHus"

[TpakTuueckas padota Ne 5. Pemenue
9KCIIEPUMEHTAIILHBIX 3aa4 10 TeMe
"Pacrio3HaBaHuE€ OPraHUYECKUX
coeqrueHuin"

KoHTpoinbHast pabora 1o Teme
"A30TCcoAepKallre OpraHuueCcKue
coenuueHus"

OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOJICKYJISIPHBIX COCI[I/IHGHI/Iﬁ u
MCTOJbI UX CUHTC3a —IIOJIMMCPHU3aAlA U
MNOJIMKOHACHCAIIUA

98

[TnacTtmaccel. YTunuzamus u nepepadoTka
IIacTUKa

99

100

101

OnacToMepbl: HaTypaJlbHbBIN
CUHTCTUUYCCKHEC KayYyKH. Pe3nna

Bomnokna: HAaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CIIeIuaJIbHOI'O
Ha3HAa4YCHUA

[TpakTuueckast paborta Ne 6. Pemenue

AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"Pacrio3zHaBaHue mjiacTMacc U BOJIOKOH"

102

O00011eHNEe U CUCTEMATU3ALIS
W3yYEeHHOTO MaTepHaia Mo TemMe
"BbICOKOMOJIEKYJISIpPHBIE COSMHEHMS"




OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

Atom. CocTaB aTOMHBIX s1€p. XUMUUECKUI
anemeHT. M30Tomnsl

CTpOGHI/Ie QJICKTPOHHBIX 000JI0UEK aToOMOB,
KBaHTOBBIC YHCJIa

Knaccudukanus XMMHYECKHUX 3JIEMEHTOB (S-,
p-, d-, f-amemeHTsI)

Pacnpenenenue 3J1eKTpOHOB 110 ATOMHBIM
opOuTasim

OJeKTPOHHbIE KOH(PHUTypallMi aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM
COCTOAHUH

OeKTpOHHbIE KOH(PUTYpaIli HOHOB.
DNEeKTPOOTPULIATEIBHOCTD

[Tepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX 3JIeMeHTOB /[]. 1.
Menzeneesa, cBsi3b C COBPEMEHHOM TEOPUEH
CTPOEHHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHWYECCKHUX DJIECMCHTOB U O6p33yeMI)IX MU
IMPOCTBIX U CIOKHBIX BEHICCTB 110 I'pyIraM U
nepuoaam

Cucremarusanys 1 0000IeHNEe 3HAHUHN 110




10

TEMEC

Buasl xumuueckoii cBs3u. MexaHu3MBbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoneKysspHbIe
B3aUMOJICUCTBUA

11

BaneHnTHOCTb U BaJIEHTHBIE BOZMOXXHOCTH
aToMOB. CB3b 3JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

12

13

14

IIpencraBienus 0 KOMIIEKCHBIX
COCIMHEHUSX: COCTaB U HOMEHKJIATypa

BemectBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIAPHOIO CTpOeHMs. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BELICCTB

ITonstue o AUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOUJHBIX paCTBOpax

15

WctunHbIe pacTBOPHI: HACBIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

16

17

18

CniocoObl BbIpayKE€HUSI KOHIIEHTPALUU
pacTBOpoB

Pemenue 3amau ¢ ucnosib30BaHUEM MTOHATHH
""MaccoBast 10Ji1 pacCTBOPEHHOIO BellecTsa',
"MosipHas KOHUEHTpanus"
Knaccudukanus 1 HoMeHKIaTypa
HEOpPraHMUYECKUX BEILECTB

19

Cucremarusanus 1 0000IeHNe 3HAHUHN 110
TEME




20

Kontpoinbhast padora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH U
[lepronnyeckas cucreMa XUMHYECKUX
anemenToB Jl. 1. Menpneneesa", "Ctpoenue
BelecTsa. MHoroobpasue BemiecTs"

21

Knaccudukanmst XaMUIeCcKuX peakiiuii B
HEOPraHUYECKON U OPraHu4eCKOM XUMHH.
3aKOH COXpaHEHMsI MacChl BELLIECTB; 3aKOH
COXPAHEHHUS U IPEBPAILECHUS] SHEPTUU NTPU
XUMHUYECKHUX PEAKIMIX

22

23

TemoBbie 3 (HEKThl XUMUYECKUX PEaKLIUU.
TepMoxumuyeckue ypaBHEHUS

Brruucnenus no YpaBHCHHUAM XUMHUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUSAM

24

CKOpOCTh XUMUYECKOM peakIuu, e&
3aBUCHUMOCTH OT Pa3JINYHBIX (PaKTOPOB.
Kartanu3s u karanuzaTtopsl

25

26

['oMoreHHbIe U reTeporeHHbIe peakuu
[Tpaktuyeckas padora Ne 1 o teme

"BausiHue pa3nuuHbIX GakTOpPOB Ha
CKOPOCTh XUMHUYECKOU peakuuu"

27

OO6paTuMble U HEOOpATHMBbIE pEaKUU.
XUMHUYECKOE PABHOBECHE

28

29

[TpakTrueckast padbota Ne 2 o teme
"BrnusiHue pa3nuyHbIX GaKTOpOB HA
MTOJIOKEHNE XMMUYECKOTO paBHOBECHS "

SJ'ICI(TpOJ'II/ITI/I‘-ICCKaﬂ JUucconuranus. CunbHbIC
U ciaabble OJICKTPOJIUTHI. CremncHb




IUCCOLIMAIAN

HNonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBopoB. Bomopoausiii mokazarens (pH)
pacTBopa

31 I'mpponus coseid. Peaknuu, nporekaromuye B
pacTBOpax NEKTPOIIUTOB
[TpakTrueckas padota Ne 3 o Teme

32 "XuMu4ecKue peakliuy B pacTBOpax
AIEKTPOIUTOB"
OKHCTUTENbHO-BOCCTAHOBUTEILHBIC

33 peakuu. Baxueunime OKUCIUTETN U
BOCCTaHOBUTEIH

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DJNEeKTPOIN3 PACTBOPOB U PACILIABOB
BEIIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB

37 Pemenne 3a1a4 pa3au4HbIX TUIIOB

38 Cucremaru3zanus 1 00001IeHHE 3HAHUH 110
TeMe "XuMuuyeckue peakuu'

39 KonTpomabHas padora no teme "Xumuueckue
peakuun"
[Tonoxenune Hemeramios B [leprnognueckoit

40 CUCTeME XMMHUYecKHX 3neMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. du3nveckre CBONCTBAa HEMETAIOB

41 AnnoTponusi HEMETauIoB (Ha IpUMEpe

KHCIJIOpOJIa, cepbl, hocdopa u yriepoia)




Bogopon: nonyuenue, pusndeckue u

42 XMMHYECKHE CBOMCTBA. | Mapuibl
["anoreHsl: HaX0XACHHUE B IPUPOJIE, CIIOCOOBI

43 noJtydeHus1, GU3NIECKUe U XUMHUYECCKHE
CBOMCTBA
l'anorenoBonopoasl. Baxuerimue

44 KHCJIOPOJICO/ICPKAIINE COSTUHEHUS
raJIoreHOB
JlaGopaTopHbIe U TPOMBITIIEHHBIE CITOCOOBI

45 IIOJTy4eHus rajioreHoB. [Ipumenenne
rajoreHOB U UX COCIMHEHUI
[TpakTuueckast pabota Ne 4. Pemenue

46 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"T"anorensr"
Kucnopona: nabopatopHsie u

47 IPOMBIIIJICHHbIE CIOCOOBI MOTYUYSHHUS,
du3nyeckre U XuMuyeckre cBoicTra. O30H.
[IpruMmeHeHne Kucmopoia u 030Ha

48 Oxcupl 1 NEPOKCHIBI

49 Pemenue 3a1ay pa3nuyHbIX TUIIOB
Cepa: HaXOX/JIeHUE B IPUPOJIE, CTIOCOOBI

50 MONy4eHus, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopo, CyIbpuasl

57 Kucnopoacoaepxaiiue COeJUHEHNS CEPBI.
Oco0eHHOCTH CBOICTB CEpHON KHCIIOTHI

53 [IpakTuueckas padora Ne 5. Pemenue

AKCIIEpUMEHTANIbHBIX 3aa4 1o Teme "Cepa u




eé coequueHus"

A30T: HaX0XJICHHE B IIPUPOJIE, COCOOBI

54 noJTy4eHus1, GU3NIECKUe U XUMHUIECKUE
CBOMCTBAa. AMMMAK, HUTPU/IbI

55 Kucnopoacoaepxaiiue coeTuHEHUS a30Ta.
Oco0OeHHOCTH CBOMCTB a30THOM KUCIIOTBI

56 [IpuMeHeHue a30Ta U ero COeAMHEHU M.
A3OTHBIE YAOOpEHHS
®Docdop: HaXOKIEHHE B IPUPOAE, CIIOCOOBI

57 noJydyeHus, GU3NYECKUEe U XUMHUUECKHE
cBoricTtBa. Dochuas u pochun

58 Oxkcunsl hocdopa, pochopconepxarme
kucinoTsl. Comn HocOopHOI KHCTOTHI

59 [Tpumenenue dhocdopa 1 ero coeTMHEHUH.
®Dochopuble y100peHUst
[Tpaktuyeckas padora Ne 6. Pemenue

60 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T U
docdop u ux coequHenus"
VYriepoa: Hax0XJIeHUE B IPUPOJIE,

61 AIOTPONHbBIE MOAUDUKALIUY; PU3HUECKUE U
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE

& Oxkcua yrinepoaa(Il), okenn yraepona(IV),
YTOJIbHASI KMCIIOTA U €€ CONH

63 Pemenue 3a1au pa3nu4HbIX TUIIOB
Kpemunii: HaxoxaeHNE B IPUPOJIE, CITIOCOOBI

64 MOJTy4eHus, PU3NYECKUE U XUMHUYECKHE
CBOMCTBA

65 Oxkcun kpemuusi(1V), kpeMHueBas KMCIoTa,




CHJIMKATbI

[IpuMeHeHne KpeMHUS U €r0 COCTUHEHUM.

06 Crekii0, €ro noyiy4eHue, BUAbI CTEKIIa

67 Pewenue 3a1a4 pa3au4HbIX TUIIOB

68 Cucremarusanys U 0000IeHNE 3HAHUHN 110
teme "Hemeramisr"

69 KonTtponsnas padora o reme "Hemerasmisr"

70 AHanu3 pe3yJabTaToB KOHTPOJIBHOHN paboTHI,
KOPPEKIHSI OIIHOOK
ITonmoxenue metamios B [leproanyueckoit

71 CUCTEME XMMHYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI04€K aTOMOB METaJJIOB

7 OO0mue ¢pu3nyecKre CBOMCTBA METAJLIOB.
[TprMeHeHre METaIIJIOB B OBITY U TEXHUKE

73 Cnnasel MetaiioB. Koppo3ust meranioB

74 Pemienue 3agau pa3auyHbIX TUIOB
DNEKTPOXUMHUYECKUH Psil HallpsLDKEHUH

75 MeTaiioB. O01mue crnocoObl NOMyYeHus
METaJIJIOB
OOm1as xapakTepucTika Metanios [A-
rpynsl [lepuoanueckoi cucteMbl

76 XMMHUYECKHUX JIEMEHTOB. HaTpuii u kanuid:
noJiydyeHue, PU3nYeckue 1 XuMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCIUHEHUN

77 OO6mras xapakrepuctruka metaiuioB ITA-

rpynsl [lepuoanyueckoi cucteMbl




78

XHMHYECKHX 3JIEMEHTOB. Maraui u

KaJbIUi: TOTy4YeHune, (GU3ndecKue u
XUMHUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN

KécTkocTb BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

79

ANIOMHMHUI: TIOTy4eHue, Gu3ndecKue u
XUMUYECKHE CBOMCTBA, IPUMEHEHHE

80

81

82

AmdoTepHbIe CBOCTBA OKCHA U
TUAPOKCHUIA ATFOMUHMS,
TUAPOKCOKOMIUIEKCHI aJIFOMUHUS, UX
IPUMEHEHNE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

[IpakTuueckast padora Ne 7. Pemenue
9KCHEPUMEHTAIbHBIX 33a4 110 TEME
"MeTaJisl IIIaBHBIX OArpynn”

83

OO0m1as XxapakTepucTUKa METAJIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMbI XUMUYECKUX
JJIEMEHTOB

84

85

86

Pu3nyecKue 1 XUMUYECKHE CBOMCTBA XpoMa
Y €r0 COCIMHEHU, UX IPUMEHEHUE

Baxueiimme coelMHEHNs] MapraHia.
[lepmanranar kanus, €ro OKUCIUTEIbHbIE
CBOMCTBaA

dusnyeckre U XUMHUUECKHE CBOMCTBA JKele3a
u ero coenuHeHu. Ilomyuenue u
IIPUMEHEHHUE CILIABOB XKEIE3a

87

duznueckre 1 XUMUYECKHE CBOWCTBA MEIU U




e€ COeTMHCHM, NX TPUMEHEHNE

duznueckre 1 XUMUYECKHE CBOMICTBA [TUHKA

88 Y €ro COCIMHEHUM, UX MPUMEHEHHUE.
"M IpOKCOKOMITIIEKCHI IUHKA
[IpakTuueckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Mertasuiel TOOOYHBIX OArpymm"

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

01 O06o0011eHre U cUCTeMaTU3alus U3YYeHHOTO
Marepuaia o treme "Metamib"

92 KonTponpHas padora o teme "Metaiist”

03 AHanu3 pe3yabTaToB KOHTPOJIBHOHN paboTHI,
KOPPEKIHSI OIIHOOK
Ponb xumun B obecrieueHuu yCTOMYMBOTO

94 pa3ButTus yenoseuecTsa. [lonarue o
Hay4HBIX METOJIaX MCCIIEI0BAaHUSI BEIIECTB
HaydHbIe TpUHITUIIBI OpTaHU3AIHH

95 XUMHYECKOT0 TPOU3BO/ICTBA.
[IpombInieHHBIE CIOCOOBI OTYUYEHUS
BaXHEHIIINX BEIIECTB

96 XHMHYECKOE 3arpsi3HEHUE OKpY KaroIen
CpEeJIbl U €ro MOoCIeICTBUS

97 XuMHS ¥ 30pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeICTBA

03 Xumus nuim. Poiab XuMuu B o0ecrieueHnu
MMHUIIEBON OE30ITaCHOCTH

99 Kocmernueckue u napdromepHbie cpecTBa.

briToBas xumusa




XuMus B CTPOUTENBCTBE. BaxkHeiime

100 CTPOUTEIIbHBIE U KOHCTPYKLIUMOHHbIE 1
MaTepUabl
101 XUMHS B CETIbCKOM XO3SMCTBE. 1
Opranndeckue 1 MUHEPAIbHBIC yI00PECHHS
102 CuctemaTu3anus ¥ 0000IICHUE 3HAHHUH 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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