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MOSICHUTEJIBHASA 3AIIUCKA

Pabouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHMS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TrOCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yuérom KoHmenmuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX OpraHuzanusax Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNIOkeHU «CTpaTerun pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHSI Ha YPOBHE YIUNIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBaHusi ywammxcs 10-11 kmaccos.
W3yuenue mnpeamera, pealM3zyeMoe B YCIOBUAX JIU(DPEepeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJbI, HEOOXOAMMYIO IS
aJanTanuy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYyME, a TAKXKE IS
MPOJIOJDKEHUS OOyYeHHUs] B OpraHu3alusix mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCSI OJTHOW M3 IPUOPUTETHBIX TUCIIUILIVH.

B mnporpamme 1o XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» [OIy4aeT
HOJpOOHYI0  MHTEpPIpPETAalMi0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, ColepKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBaHWUW K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIIOTCA CJEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil Mo
XUMUHU (QYHKIIMH:

e UH(pOPMALIMOHHO-METOIMYECKasl, pealu3alus KOTOpol oOecredynBaer
MOJlyuY€HUE NPEJCTaBICHUS O UENsIX, COJIEp)KaHWHU, oOuleil crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAaMU IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OPraHU3ALMOHHO-TIJIAHUPYIOIIAsl, KOTOpasi MpeaycMaTpUBaET ONpeeieHHE:
OPUHITUTIOB  CTPYKTYPUPOBAHUS U TOCJIEIOBATEILHOCTH  HM3yYCHHUS
y4eOHOrO  Marepuana, KOJUYECTBEHHBIX W  KAaYeCTBEHHBIX  €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHMM OOydarolmuxcs B
pamMKax HTOTOBOH arrectaud B (GopMe E€IMHOT0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO N3YUYEHUS XUMUH:



e YCTAHABJIMBAET MHBAPUAHTHOE NPEIMETHOE COAEPKAHUE, 00s3aTeIbHOE TS
U3y4YeHHd B paMKax OTHCNbHBIX Mpoduiel, MpeaycMaTpuBaeT
pacnpeneseHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e 1a€T IPUMEPHOE paclpesiesieHre y4eOHOro BpeMEHHU, PEKOMEHTyeMOTro JIJIst
W3YUYCHHUS OTNICIIbHBIX TEM;

elIpe/yiaracT MNPUMEPHYIO MOCIEAOBATEIbHOCTh M3Y4YEHUS  y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH TMOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e 1a€T METOANYECKYI0 MHTEPIPETALHUIO LIEJIEH U 3a1a4 U3yUYEHUs MIpeaMeTa Ha
yIIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OOYyYAlOLIErocss IO OCBOCHHIO
CoJIep KaHus IpeIMETa.

[To BcemM Ha3BaHHBIM TO3UIUSM B MPOrpaMMe MO XUMHH TMPEAYyCMOTpPEHA
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUM Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COJAEpKaHMs yueOHOro MmpeameTa
«Xumus» OCcTa€Tcsi BO3MOXXHOCTb BBIOOpa €ro BapUAaTUBHOW COCTABJISIFOIIEH,
KOTOpasi JIOJKHA OMNpPEAEHATHCS B COOTBETCTBHM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M YIIIyOJEHHOIO YpOBHEH B CHUCTEME
mudpepeHIpoBaHHOTO OOyYEHHMsI Ha ypPOBHE CPEIHEro OO0IIero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJICH Ha pean3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  J3TalloM  MOJYYEHUS  XHUMHYECKOTro
oOpa3oBaHMs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLIMIUIMH B By3aX M OpPraHU3aLUsAX CPETHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJIeHHE TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHBIN Mpoduib
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHU3alusaX NpodeccruoHaibHOro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
U3ydyeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMK y4eOHOTO TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIH,
HAANpPEAMETHBII XapakTep.

CocraBigomuMu npeaMeTa «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUs
ABIAIOTCA YIUIyOnéHHbIe Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoIX0I0B K OTOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJaEHHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMUYECKOTO
Marepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3ydeHMs MpeaMera olecreyeHa
BO3MOKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPEACTABICHU O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoauHamMuku. W3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUIIOB ~ peakuuid  JomojHsercs  (GOopMUpOBaHMEM  MOpeAcTaBieHUHd 00
IEKTPOXUMHUYECKUX IpOLeccax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILLIECTB.
B kypce opranmdeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTcs oco00e BHUMaHKWE BOPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMii.

Oco0oe 3HayeHWe HMEeT TO, 4YTO Ha COJEpPKaHUE KYypCOB XHUMHH
yIayO0aEHHOTO YPOBHS M3YUYEHHS JIJIsl KJIACCOB OMpeeaEHHOTo mpoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [JONOJHEHHH K oOuel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJEpPKAaHUM IpeaMeTa JUIsl KJIacCOB XUMHUKO-(PU3ndeckoro mnpoguius Oosblioe
3HaYeHue OyIyT UMETh 3JEMEHTHl yueOHOro Marepuana mo obmei xumuu. [Ipu
U3y4YeHUU TMpeiIMeTa B JAaHHOM Ccllyyae akLeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUSA, OOLTHOCTh 3aKOHOB M TEOPHH B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJIsipHas Teopusi B (PU3MKE), 3aKOHbl COXpPaHEHUS



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

B TO ke BpeMsa B COAEpKaHMM IpeaAMEeTa Uil KIACCOB XHUMHKO-
ononoruyeckoro npoduist OOJBLUINKI yAENbHBIM Bec OyIeT MMETh OpraHUYecKas
xumus. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB Il Ooiiee
OOCTOATENIBPHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOISAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKJICHUHOBBIE
KHUCIIOTBI U Apyrue. I[Ipu 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOI'O MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEaMETaMH, BXOISAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NOpenMeTb», «MaremaTuka u
uH(popmaTrka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero oOiero oopasoBanus (Ha 0a30BOM
YPOBHE), 337jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yueHHUs NpeaMeTa Mpeirosaraer
peanu3anuio TaKux LeseH, Kak:

e popMUpOBaHUE TPEACTABICHUNA: O MaTEPUAIBHOM E€IUHCTBE MM,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NPUPOJIbI, O MECTE XUMUU B
CHUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEeBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCleyeHuu paldoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHUSI U OOIIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

¢ OCBOCHHME CHUCTEMBl 3HAaHMH, JEXKalUX B OCHOBE XUMHMYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (GyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IIPOTEKaHUS XUMHUYECKUX DPEAKLUH, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mux
HAyYHBIX MPUHIIATIAX XHUMHUYECKOTO TIPOU3BOJICTBA;

« popMupoBaHUE y O0yJarOIIIXCS OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN Uisi OOBSICHEHUS
KIIFOUEBBIX MJIEH W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perIeHus MPo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIEICTBUN
OBITOBOM M TMPOU3BOACTBEHHOMN JI€ATELHOCTH YEJOBEKa, CBA3AHHOW C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BCIIECTB;

o YIUTyOJICHHE TIPEACTABICHUN O HAyYHBIX METOJAaX MO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOpETeHUs] yMEHUW OPHEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHUM, HMMEIOIIMX MECTO B MpPHUPOJE, B
MPAKTUYECKOMN JEATEIbHOCTA U TOBCEIHEBHOM KU3HMU.

B mmane peanmzamuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GYHKIUN 1IEJOCTHOM CHUCTEMBI CpeAHEro oOIiero oOpa3oBaHUs NMPU HU3YUYCHUHU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCTIMTaHKE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUH TIPUPOJIBI, YBAKCHUS
K TIpOIlecCy TBOpYECTBA B OOJACTH TEOPETUUYCCKUX W TPHUKIATHBIX
UCCJICIOBAHUM B XUMUH, dbopmMupoBanue MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

ePa3BUTHUE MOTHBAIIMM K OOYYECHHIO U TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
00IIEYEIIOBEYECKHUX IICHHOCTEH;

e Pa3BUTHUE TO3HABATEIBHBIX WHTEPECOB, WHTEJUICKTYAJIbHBIX U TBOPYECKUX
criocoOHOCTe oOydJaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHHMIO Kak
YCJIOBHUIO YCHENTHON NMPo(dheCCUOHAIIBLHOM U OOIIECTBEHHOM JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e popMUpOBAaHME YMEHUN U HABBIKOB Pa3yMHOTO TMPUPOIOINOJIH30BAHUS,
Pa3BUTHE IKOJOTHYECKON KYJIbTYPBI, MPUOOPETEHUE OTBITA OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKON JEATETHHOCTH.

OO61Iee 9nciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YUCHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpemHero obmiero obpazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kmacce — 102 yaca (3 gaca B HEJIENI0).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbI THOpUIU3ALMU aTOMHBIX OpOHUTaneu
yriepojia. Mexanu3mbl 00pa30BaHMsI KOBAJIGHTHOM CBSI3M (OOMEHHBINH M JJOHOPHO-
aKLUENTOpHbINM). THUIBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnunapHasi, [BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAUMHEHUN. MoneKyaspHble W  CTPYKTypHbIE  (HOPMYJIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenerHass. M3omepus. Buabl W30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbIe AP (PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KinaccupUKALMK OpraHuyeckux BeniecTB. Illonsatue o
bynkunoHansHOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTIEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiaccU(UKALUS OpraHUYecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIeCTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBneHue, OOYTJMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['omomornueckuii ps ankaHoB, 001Iast popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKaHOB, Sp -
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLINH,
JETUAPUPOBAHUS, IUKIN3AINU, TMPOJIN3a, KpeKUHra, ropenus. [lpeacrapienue o
MEXAaHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnaenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyia, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MajibiX (IUKJIONpONaH, LIHUKIOOyTaH) u
OOBIYHBIX (IIMKJIOTICHTAH, IMKJIOTEKCAH) IMHUKI0aTKaHoB. CIOCOObI TOyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajakeHoB, oOmas (hopmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ alKEHOB, Sp-
rudpuan3aius aTOMHBIX OpOuTaned yriepoja, o- U Tm-CBsi3U. CTPYKTypHas u
reomerpudeckas (muc-tpaHc-) wuszoMepus. Dusnueckue CBOWCTBA aJKECHOB.
XHUMUYECKHE CBOWCTBA: PEAKIUU MPUCOCAUHEHHUS, 3aMEIICHUS B O-ITOJIOKECHHE
IpU JBOMHOM CBSI3M, MOJMMEpU3alUUU U OKucieHusa. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha BOWHYIO CBsI3b. CrOoCOOBI MOMYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, U30JIUPOBAHHEIE,
Kymynuposartvie). OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHUSI M XUMHUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. I[lonmmepusanus
CONPsHKEHHBIX TUeHOB. CrIOCcOOBI MOTYyUYECHHS U TPUMEHEHHE aJIKaIUCHOB.

Aunkunbl. ['omosorudeckuii psijy ankuHOB, o01ast hopmylia, HOMEHKIIATypa U
M30MeEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOICTBA:  pEaKUUMU  NPUCOCAUHEHUS, JUMEpU3ALUU U
TpUMepHU3aInu, okuciaeHus. KucioTHele CBOMCTBA aIKHHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE PeaKIMu Ha TPOMHYIO CBsA3b. CIIOCOOBI MOMyYeHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YTIEeBOJIOPOJbl (apeHsbl). ['oMonoruueckuil psifi apeHoOB,
oOmiast popMysa, HOMEHKIIATypa U U30MEPHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH3o0a. DU3MYECKHEe CBOMCTBA apeHOB. XUMHUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIMK 3aMeIIeHUsI B OEH30JIbHOM KOJIBIIE U
YIJIEBOJIOPOJHOM paJuKale, peakuud NPUCOCAUHEHUS, OKUCJIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJbIIE Ha MPUMEPE aJKWIbHBIX paJUKaIoB, KapOOKCUILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOUCTB cTupoda. [lomumepusanus ctuposia. CrocoObl OMTydYeHHs U
MIPUMEHECHUE aPOMATHUYECKUX YTIIEBOIOPOAOB.

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



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTHUYECKHK), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B TPOMBIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOrCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTrPYIIy, HUTPOrPyNMly, LIUAHOTPYIIILY,
amuHOrpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOJHOTO U CIHPTOBOIrO
pactBopa wIENOYHd. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MAarHMEM W LIMHKOM.
[Tonsarue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSX. Hcnonp3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBPAIICHUI:
n3yueHue (PU3NYECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHON WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX)eHUe
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3YUYEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekiuusaMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YTJIEBOJOPO/IOB U raJIOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxanue opranuieckue coeJuHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHue MoJekya (Ha mpumepe
METaHOJIa W J3TaHoda). ['oMonorumveckuil psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusmdyeckue CBOWCTBA  MpeeTbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, Jeruaparalud, OKHUCIEHUs,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIICHIVIMKONbL W riaulepuH. dusnueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHUCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHne o MexaHu3Me peakuuid HYKICO(PUIHHOTO 3aMelIeHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOMyYeHUS W NPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenzonibHOrO simpa. duzmveckue cBoicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHust U npuMeHeHue gpenomna. GenonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATIBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB H
KETOHOB. XUMHUYECKHME  CBOICTBAa  QIbJETUAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKUU Ha AJIbJETH/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]I0OB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KuCI0T. M3omMepus n HomeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUUKAMM, PEAKUUH C YYaCTHUEM YIJIEBOJOPOIHOIO paaMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OCOOEHHOCTH CBOMCTB HENPEACIbHBIX U apOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapuHOBas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl MOMyYeHUs! U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upbl. ['oMonorudeckuil psia, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCJIOW WU
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puandeckiue 1 XUMUYECKHE CBOMCTBA KUPOB: TUAPOIIN3 B
KHUCIION U 11esouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKU
HEIpeeNIbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MBpI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO1as xapakTepucTHka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, IH-
U ronucaxapubel). MoHocaxapuIbl: TIIOKO3a, (PYyKTO3a, rajgakrosa, pubdosa,
ne3okcupr6o3a. dusnyeckrne CBONCTBAa UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
Ipynn, COUPTOBOE U MOJOYHOKUCTIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B XKU3HEIEATEIbHOCTH OpraHnu3Ma. J(ucaxapuapl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMEe 1 HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
INIMKOTEH W Hemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI0T03bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOdyueHUue 3PUpoB Lewtoao3sl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
PacTBOPUMOCTbH PA3JIMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHME 3TWJIOBOTO CIHMPTAa B aJbJIETHU]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAayeCTBEHHBIC pPEAKIIMM Ha aibJAeTH]Ibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bI ¢ TuapokcuaoMm meau(Il), BzammoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3aJad 1Mo TemMaM «ChupTel U
dbenomwly, «KapooHoBbIe KHCIOTHI. CII0KHBIE YPUPHD.

A3o0Tcoaep:Kaliue OpraHndecKue coeJuHeHH .

AMUHBI — OpraHUYecKue MPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUiecKue W apoMaTHYECKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Mmoliekys, oOmmas Gopmysia, U30MEpHsi, HOMCHKJIATypa M (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTHUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUJIMH — TPEACTaBUTEIbL aMHMHOB apoMaTrudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIeKyJse aHmiInHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuv Ha aHWwiMH. CriocoObl
MOJyYeHUs] M TpUMeHeHue anudarthudeckux amMuHOB. l[loiyyeHue aHwiIMHA U3
HUTPOOEH307Ia.

Amunokucnotel. HomeHnknatypa u uzomepusi. OTAeabHbIe TPEACTABUTENIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OUu3NYecKne CBOMCTBA  aMHUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAINY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonorndeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojsiHble ToauMepbl. llepBuyHasi, BTOpUYHAsT W TpEeTUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JCHATypalus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl HW3YUYE€HHUS BEIIECTB W HUX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWM, IIBETHHIC
peakiuu Ha OCNKH, peIICHHEe OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaM
«AzoTcoaepxkanue OpraHUYEeCKue COCIIMHCHHUS) u «Pacmo3naBpanune
OPraHUYECKUX COCTUHEHUI.

BoicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE MOHSATHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNU, CPEAHAS MOJICKYJIsIpHAs



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHA —
MOJINMEPU3ALUS U MOJTUKOHIEHCAUS.

[TomumepHble wmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
HNOJMBUHWIXJIOPHU, TOJIMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacTomepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

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

[Tonumepsl CHEUAIBHOTO HA3HAYCHHUS (Temon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPHI, OMOpa3naraeMple MOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (OpMysbl OPraHUYECKOrO0 COEAMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJISAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJISIPHON  (pOpMYJIbI OPTaHUYECKOI0 COEAUHEHHUS 1Mo Macce (00béMy)
MPOIYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaklMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NOJIyYEHUS], ONPENEICHUE JIOJIM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXpeaMETHBIX CBS3€M NPU U3YYECHUU OPTaHUYECKOM XUMUHU B
10 kiacce OCYILIECTBISETCA Yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTEeCTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO011e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJCHUE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHME.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEUIECTBA, (PU3MUECKHE BEJIMYMHBI, €IWHULBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MmeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepoTpOodHBI TUN MHUTAaHUA, OpOKEHUE,



doTrocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

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

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCJA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukaims XuMrU4ecKix 3JI€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OpOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpALITU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[leprnonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. MenneneeBa. CBsA3bp nepuoanyueckoro 3akoHa u llepuoanueckoi CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ TIepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IJuHa CBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. Bogoponnas CBs3b.
MexMoneKysspHble B3aUMOIECHCTBHS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. Mctunubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BhIpAXEHUS KOHIIEHTPALIMM pPaCTBOPOB:
MaccoBasi JoJIsl BEIECTBA B PaCTBOPE, MOJISIpHAsl KOHLEHTpalus. HacelllieHHbIe 1
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluidi B HEOPraHMUECKONH U OpraHu4ecKou
XUMHUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoxuMUYeCKUe YpaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiy, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMble U HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas gucconuanusi. CuibHble W cJaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHelnme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEIIECTB W MX NPEBpaIlCHUN:
pa3lioKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUHM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PENIETOK, MPOBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieTieHUe
Cpeabl pacTBOPOB C IMOMOILIBI) WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIUYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUH U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuueckast xumusi.

[Tomoxenne HemeraiwuioB B llepmogmueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znuecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUSI HEMETAIJIOB (Ha MpPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢gusznueckne M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
METaJJIaMU M HEMETaUIlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mMapuabl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. Haxoxknenue B mpupoje, crnocoObl MoigydeHus, (U3NYEecKUue U
XAMHUYECKUE CBOMCTBA. | alloreHOBOAOPOAbl. BaxHeunmme KucaopoacoaepKaime
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTyYCHUS
rajgoreHoB. [[puMeHeHne raJoreHoB U NX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpUpoAe, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcua cepwi(IV), okcun
cepbrl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B TMpupoje, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMaK, HUTpUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KucaoThL. [Ipumenenue a3ora
U €r0 COeIMHEHHI. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CnocoObl MONMydYeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa n ero coenunHeHuil. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpuUpoJe. AJUIOTPOIHBIE  MOJIUDUKALINH.
duznyeckue W XHUMHYECKHME CBOWMCTBA MPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraepogom. Okcua yraepona(ll), oxcun yrimepona(IV), yronbnas kucimora u eé
COJIM. AKTHBUPOBaHHBIA yroib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NUYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHenne kpeMHus U ero coeAnHeHuil. CTeKI10, €ro noxy4yeHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEeK aToMOB MeTauioB. OOmue
¢usznyeckue cBoiicTBa MeTawioB. lIpuMeHeHue MeTaisioB B OBITY U TEXHHKE.
CmiaBel METAIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspkeHW  meTtawioB.  OOmuMe  CrocoObl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHUs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX deMeHToB. Hartpuii u kanuii: mnomyuyeHue, (U3MYECKUE U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHU.

Obmas xapakrepuctuka metauioB I[A-rpynmer [lepuoguueckoit cuctembl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, NPUMEHEHHE IMPOCTBIX BEIIECTB U HMX COEIUHEHUU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHIECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoOTepHbIE CBOICTBa OKcHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX moarpymn (b-rpymm)
[leproanyeckol CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

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

@u3nueckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEAUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKEJIe3a U ero coequHeHuil. OKCupl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). [lonyuenue u npuMeHeHue xKene3a
U €ro CIUIaBOB.

du3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIIU U €€ coeaquHeHuu. [lonyuenue u
IIPUMEHEHUE MEIU U €€ COSUHEHUM.

[MuHk: monydyeHue, (U3MYECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUIPOKCHIA LIMHKA, THIPOKCOKOMIUIEKCHI IMHKa. [[puMenenue
UHKA U €r0 COeIUHCHUH.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB W MX NPEBPALICHUN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOAE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAIIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTUOHBbl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB AOMUHUS M LHUHKA C
pacTBOpaMM KHCJIOT U IIEJIOYEH, PELIEHUE JKCIIEPUMEHTAIBHBIX 33/a4 [0 TeMaM
«T"anorensr», «Cepa u e€ coeaMHEHUA», «A30T U (HocPop U UX COEAUHEHUS»,
«Mertaibl TIaBHBIX TOATPYIID», «MeTasuibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4YHbIX METOJAax II0O3HAHHWS W METOAOJOTHH HAyYHOTO HCCIEIOBaHUS.
Hay4Hble NpUHIMUITBI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJia). [IpoMblliieHHbIE CIIOCOOBI MOYyYeHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPENbl U €r0 IMOCIEACTBUS.
Pounb xumun B 0O6ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsT ® 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XVMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBku. Ponb xumun B
o0ecrneueHnH MHUIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

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

XuMus B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuaisl 11 31eKTpoHUKU. HanoTexHoIornu.

Pacuérnble 3anaun.

PacuéTpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WIM O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKIUHU, €CIU OJHO U3
BEILIECTB HMMEET IMpuUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJA W MOJIAPHOU
KOHLIEHTpallMy BEUIECTBA B PAcCTBOpPE, AOJIM BbIXOAA MNPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpeAMETHBIX CBA3€H MNpU  HU3yYeHUH oOmed
HEOPraHW4YeCcKoM XUMHUH B 11 Kiacce oCylIECTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHHA, MIPUHATHIX B OTIACIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHAJIW3, CUHTE3, KiIacCUPUKalus, NePUOJIUIYHOCTh, HAOIIO/ICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJACAJbHBIN Ta3,
¢bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onochepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIIEBO/bI, HyKJICHMHOBbIE KHCIOTHI, (DepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HbIE UCKOMAaeMbI€, TOILIIMBO,
pecypchl.

TexHONorus: XUMMHUYECKAs] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUyeCKast MIPOMBIIIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



nperaaparoB, IMPOU3BOACTBO KOHCTPYKOHOHHBIX MATCPUAIIOB, JJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBILIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHSI» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIECTICHBI CIEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HATMYUE MOTUBAIIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKarOT
c(hOpMHUPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD  OTPakKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
oOydJaronmxcss B MPOLecCe peaan3alud 00pa3oBaTEbHONU JEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS

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

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PENIEHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;



UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHHUH M MOCIEAYIOIIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOT0O TTOBEICHUS;

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

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIEH C
NO3ULIMK HPABCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHUS IOCIEACTBUI
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 300pOoBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmtoieHuss TpaBui 0O€30MacHOro oOpalieHusi C BellecTBaMu B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HMHAWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIHUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCCIIEI0BATEIbCKOM
NESATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTUE B PEIICHUM TNPAKTUYECKUX 3ajay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY HM3YUYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXXEHUS K TPYNY, JIIOASIM TpyJAa U pe3yiabTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUU
oOpazoBanus, Oyaymiedi mpodeccun M peaius3arui COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEH 00I11eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IIEJIECOO0PA3HOTO0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHMMAaHUA TJI00aTBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUM XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATIEHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIMIMX BPEHN  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJATONPUSTHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALATh UX;

HaJM4usl Pa3BUTOrO 3KOJOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M YyMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU I€JIO0CTHOTO
MpECTaBICHUS] 00 OKpY>KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
HUMBWIM3ALMK: B €€ TYMaHHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJId B
CO3JaHMM HOBOW 0a3bl MaTepUaJbHON KYJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/Ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO 4YJieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TI'PaMOTHOCTH: TIIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBaHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C I€JbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIbCKON EATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3iMYHbIX cepax MmpodhecCHOHaTbHON
JEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHMSI IPOTPaMMbl IO XMMHUH Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHUPOBO33PEHUS]  OOydarOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBl MHUpa H CHeUU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHUe, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCAJIbHBIC yUe€OHbIEC NIEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecIreynBaroIne (dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroIInXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETYyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOoruvyeckKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh 1eIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUU MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUH M yCTaHABJIMBATh WX B3aHMMOCBS3b,
MCIIOJI30BaTh COOTBETCTBYIOIIME TMOHSTHS JJISI OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTECPUU I KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHIM;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJIECHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJUYECKUE
(3HAaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peaKkiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEIIECTB U XUMHYECKHUX
pEaKInii;

dbopMyIMpoBaTh LIEIH U 3314l UCCIEA0BaHUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIIBHOTO TUIAHUPOBAHUS U IPOBEIACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEeIIbHOCTH, MPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCA B PA3JIUYHBIX HMCTOUYHMKAX uWHPopMauuu (HaAy4dHO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWS, CIPABOYHBIE TOCOOUS,
pecypcbl MuTepHeTa), aHanu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BUIOB U (opM
MPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJbI MIPU TOUCKE U
oroope wuHpOpMaNKK, HEOOXOAUMOW [JIi BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

MpUOOpETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO ~ BBIOMpaTh  ONTHUMalbHYIO  (OpMy  MPECTaBICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeACTBAa Npu paboTe C
XUMUYECKOM uH(pOpMaIMell: MNpPUMEHATh MeEXIpeAMeTHble ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEeBUATYPbI, HOMEHKIIATYPY;
UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMmyHuKaTHBHBIE YHUBeEpPCAJbHbIE YueOHbIe 1eiCTBHUA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY O0CYKAaeMOM TEMBI B XO/1€ TUAJIOTA U/UIH
JMCKYCCHUU, BBICKa3bIBaTh UJIEH, (DOPMYJIMPOBATH CBOH MPEIJI0KEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHOM 3a/1a4H;

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MIOJTYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaau3alii y4eOHOro MpoeKTa, U (HOPMyIHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIe yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBHS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpeneisis €€ Leau M 3aJadyd, KOHTPOJIHMpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEUIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBINIOJIHEHUH YYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Haubojee
3¢ (}eKTUBHBIN Ccrmoco0 HX pemeHus ¢ Y4YETOM TMOJYyYEeHHsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITENBHOCTH HA OCHOBE CamMOaHaIu3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yJbTaThl OCBOEHUS MPOrpaMMbI [0 XMMUU HA YIiIyOJIEHHOM
YPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTo npeaMeTa « XUMHUsD HayuHbIe 3HAHUS, YMEHUSI U CIIOCOOBI ACMCTBUIM
10 OCBOEHHIO, MHTEPHPETAUN U MpeoOpa3oBaHUIO 3HAHHUM, BUABI EATEIHHOCTH
[0 TMOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUN B Pa3IMYHBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEAJbHBIX KU3HEHHBIX CUTYyalUsX, CBI3aHHBIX C XUMUEH. B
pOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAaThl MPEICTABICHBI MO TOJAaM
WU3Yy4YCHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTpaXaroT:

c(hOpPMHUPOBAHHOCTh TPEJACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHHH YCTONYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUHU MPOOJIEM DKOJIOTMYECKOM, SJHEPTeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIUH, B oOecrieuyeHnn PalOHAJIBHOIO
IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YEJIOBEKa, a TaKXe OSKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO U IPUPOJTHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE ITOHATHS — XUMUYECKUN DJIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHASI Macca, MOJISIPHBIA 00BbEM, YTIIEPOIHBIN CKEIET, GyHKIMOHATbHAS
rpylma, paaudKal, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reomMeTpuyecKas,
ONTUYECKas), W30MEphbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTJEBOAOPOAIbI,
KHUCJIOPOJ- U a30TCOACPIKAIIUE OPraHUYECKUE COCAUHEHUs, MOHOMEp, IOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalIeHUs] DHEPrUM TPH XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYJIaxX (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! | u Il pona);
(akToIIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, IMOJYYEHHUH U OE30MacCHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPAKTUUYECKON
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepaboTKu HePTH);

chOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHH,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHMIA:

MCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPTaHUIECKUX
BEILIECTB;

COCTaBJISAITh YPaBHEHHUS] XMMUYECKHX PEAKIMI U PACKPbIBaTh UX CYLIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEICTBOM  COCTABJICHMS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATh MOJIEIU MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WIUTIOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMW: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEICIEHHOMY
KJIacCy/Tpynne CcOoeAMHEHWM, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMATUYECKOMN
HoMeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS NI OTACIIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, TIUIEPHUH,
ATWICHIJIMKOMb, (eHoN, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

c(hOpMUPOBAHHOCTh YMEHUS OINPENCTATh BUJ XHMHUYECKOH CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 0ObACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEICTABUTENCH pPa3THUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIUKJIOAJIKAHOB, aJKCHOB, AJIKQJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PEAKIHMl C HCIOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (O- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbsi (HeThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPAKTUYECKOE TPUMEHEHHE TPOAYKTOB IMepepaboOTKH;

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

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICJIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3AIINI0, BBISIBICHUE NMPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISITH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepHajJbHOIO €IMHCTBA MHUpAa,
UCIIOJB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IIPUPOJTY;

chOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PACUEThl MO XUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMN C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BElIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMsl, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  IMOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadoTKOU
BEIIECTB, UCMOJIb30BATh MOJIYUYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (TOJIYyUYeHHE W M3y4YEHHE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
33J1ad 10 PACMO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IIPaBUII
Oe3omacHoro oOpamieHusi ¢ BeHeCTBAMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazudyHoOu dopme
pe3yabTaThl SKCIIEPUMEHTA, AHAITU3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPaBHJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYJAOBOM JEATEIBHOCTH B LENIAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPY’KAIOIIEH
MIPUPOTHOM CPebl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JCHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAJU3MPOBATh IIEJIECOO00PA3HOCTh NMPUMEHEHUS] OPTaHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IIEJICHANIPABIEHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-HAydHas
JaUTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, HTepHeT U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaIuio, nepepadarbiBath €€ W MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOH 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDPA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUU MNPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHUM PAI[MOHAIBHOTO MPUPOIOIOIb30BAHUS, B
bopMHpOBaHUNM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 370pPOBBIO M IPUPOIHOMN

cpene;
BJIAJCHUC  CHUCTEMOM  XUMHUYCCKUX  3HAHHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE IIOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

M30TOIIbI, AIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3als aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBAJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAUIMYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAass JUCCOIMAIIMs, CTENEHb JIUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUYECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKallMe€ B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPECTaBICHUs] O CTPOCHWUU BEIIECTBA HA aTOMHOM, HMOHHO-MOJICKYJISIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKHUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHUUYECKHUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY M MPAKTUYECKOU
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOIO
MIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY IS
coctaBieHuss GOpMysl BEHIECTB M  YpPaBHEHHM XHMMHUYECKHUX  PpEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILECTB;

Cc()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3U (KOBAJIEHTHAS,
WOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW pEETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c)OPMHPOBAHHOCTh  yMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU IO PA3JINYHBIM NpU3HAKaM (4UCILY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpAaTUMOCTH, Y4YAaCTHIO KaTalau3aTropa H
JIPYTHUE); CaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(pukauuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPHUOJNYECKOro 3akoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IEPHUOIIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  UCHONB3YS  TMOHATHSA
«QHEPreTUYECKHE YPOBHU», «IHEPreTUUYECKUE IMOAYPOBHMU», «S-, p-, d-aToMHbIE
opOuTaNN», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepH30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BEHIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHUE TEHETUYECKOU CBS3M MEXIY HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajiaHca
THX pEeakUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THUAPOIW3a;  PEaKuil
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATFOMHUHHS);



c(OPMHPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IHMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh yMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMON 3HAHUM O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJIeIUPOBaHUE,
HKCIIEPUMEHT (pPEeaIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U sl OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

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

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OHOTO W3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro 3 dexra
peaKIy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisli pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEaKIUM, €CIU OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeeIéHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA MUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKinu,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpPUMEHT  (MIpOBEJACHHME  peakuuMid  HMOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOT'O COCTaBa HEOPIraHUYECKUX BEILIECTB, ONpPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOINBI) HWHJWKATOPOB, W3YyYECHUE BIIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakiuu, peIIeHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemertamnsy) ¢
COOJTI0/IeHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHHs C BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueMm, (HOpMyIuUpOBaTh I€lb HMCCIECNOBAHUS, TMPEICTABIATH B
pasnu4HON (GopMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHUI: COOJIOIATh TTPaBUIa TOJIb30BAHUS XUMHUYECKOM
mocyol M j1abopaTopHbIM O0OpyAOBaHMEM, OOpaIIeHWs C BEIISCTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3I0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JICHANPABICHHBIN TOUCK
XUMHUYECKON MHGOPMAIIMH B PA3IMYHBIX UICTOUYHUKAX (HAy4HAsl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MH(pOpMaIKIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE
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KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
n/n MPOrpaMMbl Bcero

Pa3neu 1. Teopernueckue 0CHOBBI OPraHNYecKOH XUMHUH

[Ipenmer oprannyeckoit xumuu. Teopus

1.1 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Htoro no pazneny 8

Pa3nea 2. Yriesogopoasbl

Hpe,[[eJ'IBHBIe YIJII€BOAOPOAbl — AJIKAHBI,

2.1 5
[IUKIIOATKAHbI

29 HenpenenbpHbIe YIIIEBOIOPOIBI: ATKCHBI, 14
’ aJIKaIMEHbl, aTKUHBI

2.3 ApomaThdecKue yrieBoa0pO b (apeHbl) 8

24 [TpupoHBIE HCTOYHHUKH YTIIEBOJAOPOIOB H UX 4
' nepepaboTka

2.5 ["anoreHonpon3BOaHBIE YTIEBOIOPOIOB 4
Htoro no paszneny 35

Paznen 3. Kucinopoacoaepsxamiue oprannyeckue coeIuHeHust

3.1 Cruptel. ®enon 11

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThbI

DJIEeKTPOHHbIE
(uudposrbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/d69df650

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

bu6mmoreka [IOK
https://m.edsoo.ru/d69d{f650

bu6mmoreka [IOK
https://m.edso00.ru/d69df650

bu6mmoreka [JOK
https://m.edso0.ru/d69df650

bu6mmoreka [JOK
https://m.edsoo.ru/d69df650

Bbubmmoreka [JOK
https://m.edsoo.ru/d69df650



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

KapOoHuIbHBIC COSTUHEHUS: alTbJICTH/IbI U
bu6mmoreka [IOK

3.2 . Kap6 .C 21 1
keToHbl. KapOoHOoBBIE KUCIOTHL. CII0KHBIE hitps//m.edsoo.ru/d69d6350

s¢upsl. XKupsl

bu6mmoreka [IOK

3.3 v 9 1
TJIEBO/JIBI https://m.edsoo.ru/d69df650

Hroro no pazneny 41

Pasnen 4. AzoTconepxaiye opraHudecKue coeMHeHus

bubmuorexa [JOK
https://m.edsoo.ru/d69df650

4.1 AMUHBI. AMUHOKHUCIIOTEI. benku 12 1 2

Hroro no pazneny 12

Pa3pnen 5. BeicOKOMOJIEKYISIpHBIE COCAUHEHUSA

bu6mmoreka [JOK

5.1 Bricoxomorte € coe e 6 1 1
PICOKOMOJICKY IAPHB JUHCHIA https://m.edsoo.ru/d69d{f650

Hroro no paszneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 6


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

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/mm
NporpamMmbl

Paznen 1. Teopernueckue 0CHOBBI XUMUM

Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX
anemenToB . 1. Menaeneera

12 Crpoenue Bemectsa. MHoroo6pasue
' BEIIECTB

1.3 XHWMHMYECKUE PEAKLUN

Hroro no paszneny

Pa3nen 2. Heoprannueckasi xumust

2.1 Hewmetasuiel

2.2 Meranibsl

Uroro no pazgeny

Pa3gen 3. XuMus u :Ku3HbL

31 MeTtoapl TO3HAHUS B XUMUH. XUMHASA U
) KU3Hb

Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

Bcero

KoanuyecTBo yacos

KoHnTpoJubHbIe
padoThI
9
11 1
19 1
39
31 1
23 1
54
9
9
102 4

IIpakTHYeckue
padoThI

DJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchbl

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

bubmuorexa [JOK
https://m.edsoo.ru/2dd5724

bu6nuorexa [IOK
https://m.edsoo.ru/2dd5724

bu6nuorexa [IOK
https://m.edsoo.ru/2dd5724

but6mmorexa [IOK
https://m.edsoo.ru/2dd5724

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



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoanuectBo yacos
- Tema ypoka
w/n yp Beero KonTposabHubie

padoThbI

[Tpeamer u 3HaYeHUE

OpPraHMYeCKOH XHUMUH,

IPEe/ICTaBICHUE O 1
MHOT000pa3uy OPraHuYECKUX
COCIMHEHU I

DIEeKTPOHHOE CTPOCHUE aToMa
yraepojaa (OCHOBHOE U

BO30YKIEHHOE COCTOSTHUS). 1
BasneHTHbBIE BO3MOXXHOCTH

aToma yriepojaa

XuMmuyeckasi CBSI3b B

OpPraHUYECKUX COEAMHECHUSX.
Mexanu3mbl 00pa3zoBaHUs 1
KOBAJICHTHOM CBSI3H, CITIOCOOBI

pa3pbiBa CBA3EH

Teopus crpoeHus
OpPraHUYEeCKUX COCTMHEHUN A. 1
M. bytneposa

Buas! uzomepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAs!.
OneKkTpoHHbIE AP PEKTH B
MOJIEKYJIaX OPTaHUYECKUX

IIpakTn4yeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIe NH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypChl

bubmuorexa [JOK
https://m.edso0.ru/3686e6f5

bu6mmoreka [JOK
https://m.edsoo.ru/Oce6fd4c

bu6mmoreka [JOK
https://m.edsoo.ru/8d39f5¢8

bu6mmoreka [JOK
https://m.edso0.ru/9e¢595cb8

bu6mmoreka [IOK
https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

10

11

12

13

COETUHEHUN

IIpencrasnenue o
KJaccu(UKanuu u
cucTeMaTnyecKast
nomenkiarypa (IUPAC)
OpPTraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B
OpraHUYeCcKOi XUMHU

CucreMarusanus 1 00001IeHNE
3HAHUH 10 TEME

AJIKaHBI: TOMOJIOTHYECKHUH P,
oOuras popmyia,
HOMEHKJIaTypa U U30Mepus,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

dusnueckre 1 XUMUIECKUE
CBOMCTBA aJIKAaHOB

HaxosxneHue ankaHoB B
npupoje. CriocoObl moryueHus
Y IPUMEHEHUE aJIKaHOB

[ukmoankaHbl: o0mIast
dhopmyna, HOMEHKIATypa 1
U30MepHsi, 0COOEHHOCTH
CTPOCHHS U XUMHYECKHUX
CBOWCTB, CITIOCOOBI MTOJTyYEHHS U
MIPUMECHEHUE

Pemenue pacu€THpIxX 3a1a4 Ha

bubmuoreka [JOK
https://m.edsoo.ru/c212dd21

bu6mmoreka [IOK
https://m.edsoo.ru/ba5706aa

bubmuorexa [JOK
https://m.edsoo.ru/87a37cab

bu6mmoreka [JOK
https://m.edsoo.ru/25a14636

bu6mmoreka [JOK
https://m.edsoo.ru/3137711¢

bu6mmorexa [IOK
https://m.edsoo.ru/259b0asb

bu6mmorexa [IOK
https://m.edsoo.ru/156730d2

bu6mmorexa [JOK
https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

14

15

16

17

18

19

OTpeieSieHUEe MOJICKYJIIPHOU
(hOopMyJIBI OPraHUIECKOTO
BEIIIECTBA [10 MACCOBBIM JOJISIM
ATOMOB 3JICMEHTOB, BXOISIIUX
B ero cocTtaB. CucTeMaTH3aIus
1 000011IeHNE 3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTUYECKUH P,
obmrast popmyia,
HOMEHKJIaTypa, SJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
Mouekynl. CTpyKTypHas U 1IHC-
TpaHC-U30MEpHS AJTKCHOB

duznyeckue 1 XUMHUYECKHE
CBOMCTBA alkeHoB. [IpaBuio
MapkoBHHMKOBa

CriocoObl nostyueHus u
MPUMEHEHHE AJTKEHOB

ITpakTryeckas padora Ne 1 o
teMe "[lonydyenue sTuieHa u
M3y4Y€HHUe ero CBOMCTB"

Pemenue pacu€THpIx 3a1a4 Ha
ONpPEACIICHUE MOJIEKYIISIPHOM
(hOpMyJIBI OPraHUYECKOTO
BemiectBa. KontpoipHas pabota

AJIKaJuEeHbl: CONPSKEHHBIE,
U30JIMPOBaHHEIE,
KYMYJIUPOBAaHHBIE.
OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/273b0ale

bu6mmoreka [JOK
https://m.edso0o.ru/21069ccd

bu6mmoreka [JOK
https://m.edso0.ru/665dc058

bu6mmoreka [IOK
https://m.edsoo.ru/0941eed8

bu6mmorexa [IOK
https://m.edsoo.ru/e9ea9921

bu6mmorekxa [JOK
https://m.edsoo.ru/04298c0a



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

20

21

22

23

24

25

26

27

28

29

XUMHYECKHAE CBOMCTBA
CONPSIKEHHBIX JUECHOB

CrniocoOsl MosTy4eHus u
MIPUMEHEHUE AJIKaIUEHOB

AJIKMHBI: TOMOJIOTHYECKUH Psiji,
obmras popmyia,
HOMEHKJIATYPa, JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, pHU3HYECKUE CBOMCTRA

XUMUYeCKHEe CBOMCTBA aJIKMHOB

KauecTBennsle peakuuu Ha
TPOMHYIO CBAA3b

CriocoOsl MosTy4eHus u
IIPUMEHEHHE aJIKHHOB

Pemenue 3agau: pacué€rsl 1o
YPaBHEHUIO XUMUYECKON
peakuumn

Cucremaruzamus 1 00001eHe
3HAHUH T10 TeMe

ApEeHBI: TOMOJIOTUYECKUH P,
obmas hopmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJ1 OeH30J1a ¥ TOJTyoJIa,
ux Qu3nvecKue cBOHCTBA

XHUMHUYECKUE CBOMCTBA APEHOB:
peaxkiuu 3aMerieHus

bu6mmoreka [IOK
https://m.edsoo.ru/e561253d

bubmuorexa [JOK
https://m.edsoo.ru/1aa81660

bu6mmoreka [IOK
https://m.edsoo.ru/68b6ccdc

bu6mmoreka [IOK
https://m.edso0.ru/23493a93

bu6mmoreka [IOK
https://m.edsoo.ru/7b1c48da

bu6mmoreka [JOK
https://m.edsoo.ru/a6falea

bu6mmoreka [JOK
https://m.edsoo.ru/5db8e526

bu6mmorexa [IOK
https://m.edsoo.ru/a92a7094

bu6mmoreka [IOK
https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

30

31

32

33

34

35

36

37

38

39

XUMHUYECKUE CBOMCTBA APEHOB:
peaKIuy MPUCOEeINHEHUS,
OKHCJIEHHE T'OMOJIOTOB OeH30I1a

Oco0eHHOCTH XUMHYECKUX
CBOMCTB CTHUpPOJIa

Pemrenne pac4€THbIX 3a1a4 HA
OIPEIIEIICHUE MOJIEKYJIIPHOU
(bopMyJIBl OPraHUYECcCKOro
BELIECTBA

CriocoOpl Mosty4eHus u
MPUMEHEHHE apEeHOB

I'eneTnueckas CBA3b MEXIY
pa3IUYHBIMU KJIacCaMu
YIJIEBOJOPOIOB

Pacuétel 10 ypaBHEHUAM
XUMHUYECKUX PEAKIUH.
CucreMaru3anus 1 0000IIeHHE
3HAHWH 110 TEME

IIpuponnsiit ra3. [lomyTHeie
HEe(TSHbBIE ra3bl

KameHHbIi1 yrosb 1 IpoyKThl
€ro nepepadoTKu

Hed1b 1 ciocoOsl e€
nepepabotku. [Ipumenenue
MPOIYKTOB MepepaboTKu HEPTH
I'enernueckas cBs3b MEKIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJOPOIOB

bu6mmoreka [IOK
https://m.edsoo.ru/a44alaed

bubmuorexa [JOK
https://m.edsoo.ru/d5018a54

bu6mmoreka [IOK
https://m.edsoo.ru/53461a2c

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/2119de78



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

40

41

42

43

44

45

46

47

["anorenonpou3BoIHBIC
YTJIEBOJIOPOIOB: AIEKTPOHHOE
CTPOCHHE; PEAKIIUU 3aMEIICHHS
rajoreHa

[eiicTBue menouei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumoneiicTBue
IHUTrajJoreHaaKaHoOB C MArHUEM U
LIUHKOM

Cucremaruzanusa 1 0000IIeHne
3HaHWI 110 pa3aey
"YrneBogopoast”

KonrtponbHas pabora no Teme
"Yriesogopoas!”

[IpenenbHbIE OHOATOMHBIE
CTIIHPTHI: TOMOJIOTHYECKHH PSII,
obmast popmyia, CTpoeHue
MOJIEKYJI, U30Mepus,
HOMEHKJIAaTypa,
knaccupukanus, pusnyeckue
CBOMCTBA

XHUMHUYECKHE CBOMCTBA
MPEIEIbHBIX OJJHOATOMHBIX
CIIUPTOB

CriocoObl Mmosty4eHus u
MPUMEHEHHUE OJTHOATOMHBIX

CIIUPTOB

[Ipocteie 3dupsr:
HOMEHKJIATypa ¥ H30Mepus,

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

bubmuoreka [JOK
https://m.edsoo.ru/20e89{22

bu6mmoreka [IOK
https://m.eds00.1ru/95¢9¢298

bu6mmoreka [IOK
https://m.edsoo.ru/df04c5cd

bu6mmorexa [IOK
https://m.edsoo.ru/26ee34fe

bu6mmorexa [IOK
https://m.edso0.ru/484100000000000

bubmuorexa [JOK
https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

48

49

50

51

52

53

54

55

0COOEHHOCTH (PU3UYECKUX U
XUMHYECKHUX CBOMCTB

MHOroaroMHbI€ CITUPTHI:
ATUJICHTJIMKOJIb U TIUIEPUH, UX
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBaA

CriocoOpl 1osty4eHus u
PUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB

@eHOJI: CTPOCHUE MOJIEKYJIBI,
¢bu3nveckne CBONCTBA.
Tokcuunocth perona

Xumu4deckue cBoicTBa (heHoma

CriocoOpl MosTy4eHus u
pUMeHeHue (heHosna

ITpakTruyeckas padora Ne 2.
Pemenne skcriepuMeEHTAIbHBIX
3aj1a4 1o reme "CrnupTsl U
¢beHnonsr"

Cucremaruzanus u 00001eHue
3HAHUH 110 TEME

AJBJICTUIBI B KETOHBI:
ANIEKTPOHHOE CTPOCHUE
KapOOHWJILHOM TPYIIIIBL;
TOMOJIOTHUECKHUE PSIbI, 00IIIast
dbopmya, uzomepus u
HOMEHKJIATypa

bubmuorexa [JOK
https://m.edsoo.ru/ee4d84aa

bu6mmoreka [IOK
https://m.edsoo.ru/d12e567d

bu6mmoreka [IOK
https://m.edsoo.ru/2ce72618

bu6mmoreka [IOK
https://m.edsoo.ru/037cas5{9

bu6mmoreka [JOK
https://m.edsoo.ru/c77ddf4dc

bu6mmoreka [JOK
https://m.edsoo.ru/fd0ced09

bu6mmorexa [IOK
https://m.edsoo.ru/1810cb9b

bu6mmorexa [IOK
https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

56

57

58

59

60

61

62

63

ANbIeruasl 1 KETOHBI:

¢du3nveckre CBONCTBA; pEaKIH

MIPUCOCTUHEHUS

PeaKHI/II/I OKHCJICHUSA U
Ka4E€CTBCHHBIC pCAKIUU
AJIbACTUI0B U KETOHOB

CriocoObl nosty4eHus
aIb/ICTU/IOB I KETOHOB

OnHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIE KUCJIOTHI,
0COOEHHOCTH CTPOCHHS UX
MOJIEKYJT

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
¢u3nueckue cBoiicTBa

XHUMHYeCKHe CBOMCTBA
MpEAEIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

Oco0EeHHOCTH CBOMCTB
MYpaBbHUHON KUCIIOTHI.
MHoroo0pa3ue kapOOHOBBIX
KHCJIOT

OcoOGeHHOCTH CBOMCTB:
HeMnpeIeIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX,

THJIPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeNn BBICIIMX
KapOOHOBBIX KUCIIOT

bu6mmoreka [IOK
https://m.edsoo.ru/c887425¢

bu6mmoreka [IOK
https://m.edsoo.ru/a393baa9

bu6mmoreka [IOK
https://m.edsoo.ru/520d1c51

bubmuorexa [JOK
https://m.edsoo.ru/fecObl13

bu6mmoreka [JOK
https://m.edsoo.ru/700cc87b

bu6mmoreka [JOK
https://m.edsoo.ru/40e6e0e9

bu6mmorexa [IOK
https://m.edsoo.ru/bb31be71

bu6mmoreka [JOK
https://m.edsoo.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

64

65

66

67

68

69

70

71

72

[ToHsATHE O TPOU3BOAHBIX
KapOOHOBBIX KHUCJIOT

CrniocoOsl MosTy4eHus u
MIPUMEHEHNE KapOOHOBBIX
KHCIIOT

Crnoxuble 3(upsL:
TOMOJIOTUYECKHH psiJl, oO1as
dbopmyia, nzomepus 1
HOMEHKJIaTypa

Ou3nuecKue U XUMUIECKHE
CBOMCTBa 3(UPOB

Pemenue pacu€tHeix 3a1a4: o
YPAaBHEHUIO XUMUYECKOMN
peakIiu, Ha ONpeieNieHre
MOJIEKYJISIPHON (POpMYJIBI
OpPraHUYECKOTO BEIECTBA
[IpakTuueckas paborta Ne 3.
Pemenue skcnepuMeHTAIbHBIX
3aja4 o reme "KapOoHoBbIE
KUCNOTHI. CiioxHbIE Y3PHUPHI"

XKupsr: ctpoenue, pusnueckue
Y XUMHYECKHE CBOHCTBA
(runponus)

OcoOeHHOCTH CBOMCTB KUPOB,
COZIepPIKALINX OCTATKH
HeNpeAeTbHBIX KUPHBIX
kucaoT. XKupsl B npupoae

Mpbr1a Kak COJIU BBICIIUX

bu6mmoreka [IOK
https://m.edsoo.ru/0d162d9d

bubmuoreka [JOK
https://m.edsoo.ru/7¢065¢9d

bu6mmoreka [IOK
https://m.edsoo.ru/adfffe6d

bubmuorexa [JOK
https://m.edsoo.ru/ad6b94b2

bu6mmoreka [JOK
https://m.edsoo.ru/486671fb

bu6nmoreka [JOK
https://m.edsoo.ru/al9¢5b98

bu6mmorexa [IOK
https://m.eds00.ru/b0331922

bu6mmorexa [JOK
https://m.eds00.ru/3¢566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

73

74

75

76

77

78

79

80

KapOOHOBBIX KHCIIOT, UX
Morolutee aeicteue. [lonsatue o
CUHTETHYECKUX MOIOLIUX
cpeacrax (CMC)
I'enernyeckas CBA3b
YIIIEBOOPOAOB U
KHMCJIOPOJICOACPKALUX
OpPraHUYECKUX BEILECTB
Pacuérsl 10 ypaBHEHUAM
XMMHYECKHUX PEaKIi

CucreMaruszanusg 1 00001IeHNE
3HAHUH 10 TEME

OO6m1as xapakTepucTuKa
YIJIEBOJIOB U Kiaccuukarus
YIJIEBOJIOB (MOHO-, TU- U
TOJTHCaXapHU/Ibl)
Mounocaxapubl: pu3nuecKue
CBOMCTBA 1 HAXOXKJICHHUE B
pupoJie

[IpuMeHeHue IIII0KO3bI, €€
3HAUCHHUEC B
KU3HEIESITeIIbHOCTH OpraHu3Ma

KonTponbhas pabota no teme
"Kucnopoaconepxaiue
OpraHu4ecKue coeAuHeHus"
Jucaxapupl: caxapo3sa,
MajibTO3a U JaKTO3a.
Haxoxnenue B mpupoe u

bu6mmoreka [IOK
https://m.eds00.ru/56790c96

bu6mmoreka [IOK
https://m.edsoo.ru/f8e¢af2eb

bu6mmoreka [JOK
https://m.edsoo.ru/7a9693al

bu6mmoreka [JOK
https://m.edsoo.ru/b4bdda2d

bu6mmorexa [IOK
https://m.edsoo.ru/5e¢61122d

bu6mmorexa [IOK
https://m.edsoo.ru/42c6678¢

bu6mmorekxa [JOK
https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/eb0384e7

81

82

83

84

85

86

87

88

IIPUMEHCHUC ACaxapruaoB

[Tonucaxapuasl: cTpocHUE
MaKpoMOJIeKyJ1, pusnueckue u
XMMHUYECKHE CBOWCTBA,
IIPUMEHEHHE

[TonsiTHE 00 UCKYCCTBEHHBIX
BOJIOKHAX

Pemrenne pacueTHsIX 3a1a4 Ha
OIIpeEIIEHUE 10JIA BBIXOAA
MIPOYKTA PEAKIIMH OT
TEOPETUYECKU BO3ZMOKHOTO

Cucremaruzanusa 1 0000IIeHne

3HaHUH 10 pa3zeny
"Kucnoponaconepxamue
OpraHuvecKue coeauHeHus"
AMUHBI: K1accuduKarus,
CTPOEHHUE MOJIEKYJI, 001ast
dhopmyna, nzomepus,
HOMEHKJIATypa U pU3NYECKue
CBOICTBA

XUMHUYECKUE CBOUCTBA
anudaTuyecKux aMHUHOB

AHWIIVH: CTPOCHHE AHWIINHA,
0COOEHHOCTHA XUMHUUYECKUX
CBOWCTB aHWJIMHA

CriocoObl TTOTyYeHUs U
MpUMEHEHHE TN (ATHIECKIX
aMHHOB

bubmuorexa [JOK
https://m.edsoo.ru/72a04508

bubmuorexa [JOK
https://m.edsoo0.ru/6216e766

bubmuorexa [JOK
https://m.edsoo.ru/7fde47ef

bu6mmoreka [JOK
https://m.edsoo.ru/08d4364c

bu6mmoreka [JOK
https://m.edsoo.ru/efa7e6ca

bu6nmoreka [JOK
https://m.edsoo.ru/1bc5¢f80

bu6mmorexa [IOK
https://m.edsoo.ru/39c¢d21f1

bu6mmorekxa [JOK
https://m.edsoo.ru/eal38763



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763

89

90

91

92

93

94

95

96

AMHMHOKHCIIOTBI: HOMEHKIIATypa
U u3oMepus, GU3nIecKre
cBoiicTBa. OTAENbHBIE
MPEJCTABUTENN (l-AMUHOKHUCIOT

XUMU4YeCcKre CBOMCTBA
aAMHMHOKHCJIOT, X
OHOJIOrHYeCKOe 3HAUECHHUE
amuHokuciior. Cuures u
THJIPOJTU3 TICNITHIOB

benku kak npupoHbIe
MOJIMMEPBI; CTPYKTYPhI OEJIKOB

XuMHYeCKHE CBOMCTBA OEJIKOB

A3oTtcoaepikaiue
reTepOLMKINYECKHE
coeauHeHus. HyknenHoBble
KHUCJIOTBI: COCTaB, CTPOCHUE U
Ouosoruyeckas poib

ITpakTruyeckas padora Ne 4.
Pemienue sxkcriepuMeHTaIbHBIX
3a/1a4 110 TEMe
"A3oTcoepxaiine
OpraHN4YeCKHUE COCTUHEHUS"

ITpakTuyeckas pabora Ne 5.
Pemrenue skcnepuMeHTaNbHBIX
3asa4y o treMe "Pacno3HaBanue
OpraHNYeCKUX COCTUHECHUI"

KonrponsHas pabora o Teme
"A3oTcoepkaiiue

bu6mmoreka [IOK
https://m.edsoo.ru/d1773e80

bubmuorexa [JOK
https://m.edsoo.ru/77df705a

bubmuorexa [JOK
https://m.eds00.ru/429¢9899

bu6mmoreka [IOK
https://m.edso0.ru/6237306d

bu6mmoreka [JOK
https://m.edsoo.ru/521d1431

bu6mmoreka [JOK
https://m.edsoo.ru/8e3¢02d1

bu6mmoreka [JOK
https://m.edsoo.ru/bde3fdf6

bu6mmoreka [IOK
https://m.edsoo.ru/ce561bc7



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7

97

98

99

100

101

102

OpraHN4eCcKUe COeTUHEHU"

OCHOBHBIE TOHATHSA XUMUH
BBICOKOMOJICKYJIIPHBIX
COEIMHEHHUI U METOABI UX
CUHTE3a —IIOJIMMEepHU3aIHs 1
MOJIMKOHIEH AL

IIlnactmaccel. YTunusanusa u
nepepaboTKa MIacTuKa

DnacToMepbl: HaTypaJlbHbII
CHHTETHYECKUE KayIyKH.
Pe3una

Bonokna: HaTypaJIbHbIC,
HUCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJ’II/IMepI)I
CIICHHUAJIbHOI'O Ha3HAYCHUA

ITpakTuyeckas padora Ne 6.
Pemenue skcriepuMeHTaTbHBIX
3aja4 1o Teme "Pacro3naBanne
IUIACTMACC U BOJIOKOH"

HOBTOpCHI/IC mo TeMe «OCHOBBI
Opr&HH‘-ICCKOfI XUMUN

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

bubmuoreka [JOK
https://m.edsoo.ru/7aa63ebd

bu6mmoreka [IOK
https://m.edso0.ru/82242¢e0f

bubmuorexa [JOK
https://m.edsoo.1ru/246103ec

bu6mmoreka [JOK
https://m.edsoo.ru/5963a601

bu6mmoreka [JOK
https://m.edsoo.ru/3aebd77a

bu6mmorexa [IOK
https://m.edsoo.ru/6a22ble8



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

Tema ypoka

Atom. CocTaB aTOMHBIX SIJIED.
XuMHU4ecKuil 31eMeHT. M130Tonbl

CTpOGHI/Ie QJICKTPOHHBIX 0005104€EK
aTOMOB, KBAHTOBBIC YK CJIa

Knaccudukanus XuMuaeckux
AJIEMEHTOB (S-, p-, d-, f-371eMeHTBI)

Pacnipenenenue 31eKTpoHOB 11O
aTOMHBIM OpOUTaISIM

DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB
3JICMEHTOB B OCHOBHOM H
BO30YXIEHHOM COCTOSTHUU

DJEeKTPOHHBIE KOH(PUTypalluy HOHOB.
DNEeKTPOOTPULATENBHOCTD

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucreMa XUMHYECKUX
anemenToB 1. 1. MenaeneeBa, CBA3b C
COBPEMEHHOMN TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX
HMMH TIPOCTBIX U CI0KHBIX BEIIECTB 10
rpyIIaM U nepuoaam

KoaudecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThbI

JlaTa

H3yYCHUSA

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTejibHbIE

pecypchbl

bubmunorexa IIOK
https://m.edsoo.ru/59c112ee

bubmuoreka [{OK
https://m.edsoo.ru/b4d9fffa

bubmuorexa IIOK
https://m.edsoo.ru/61294af9

bu6anoreka LIOK
https://m.edsoo.ru/f5f750fe

bubnunorexa LIOK
https://m.eds00.ru/8149¢846

bu6anoreka IIOK
https://m.edsoo.ru/a0764b24

but6mmoreka [IOK
https://m.edso00.ru/16957c01

but6mmoreka [IOK
https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

10

11

12

13

14

15

16

17

CucreMaruzanys 1 0000IIeHE 3HAHUI
110 TEME

Bunasl xumuueckoii cBsa3u. MexaHu3Mbl
00pa3oBaHMs KOBAJCHTHOM CBSI3H.
Bomoponnas cBs3b.
MexMOoJIeKyJISIpHbIE B3AMMOACHCTBUS

BaneHnTHOCTD M BaJICHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C UX
reOMETPUUYECKUM CTPOCHUEM

[IpencraBneHus 0 KOMIUIEKCHBIX
COCIMHEHHSIX: COCTAaB U HOMEHKJIaTypa

BeniecTBa MoJIeKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTpOCHUS. THITbI
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

[lonsATHE O IMCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOIOMIHBIX
pacTtBopax

HcTuHHBIE PacTBOPHI: HACHIIICHHBIE U
HEHACBILIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

CriocoOblI BhIpayKeHUS! KOHIIEHTPALIUU
pacTBOpOB

Pemrenne 3a7a4 ¢ HCHOIL30BaHUEM
HOHATHH '"MaccoBas JI0JIA
nn

pacTBOpEHHOTO BemiecTBa', "MoJIIpHas
KOHIIEHTpalus"

but6mmoreka [IOK
https://m.edsoo.ru/8fad2942

bubnunoreka LIOK
https://m.edsoo.ru/5a8072af

bubnunoreka LIOK
https://m.edsoo.ru/3d2ca093

bubnunoreka LIOK
https://m.edsoo0.ru/8c66bl2a

bubnunorexa LIOK
https://m.edsoo.ru/el167635b

bubnmorexa LIOK
https://m.edsoo.ru/da2¢70e4

but6mmoreka [IOK
https://m.edsoo.ru/e9ccdd8d

but6mmoreka [IOK
https://m.edsoo.ru/328e653a

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



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
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19

20

21

22

23

24

25

26

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

CucreMaruzanys 1 0000IIeHE 3HAHNUI
10 TEME

KonrponsHas pabora mo remMmam
"Crpoenue atoma. Ilepuoanueckuii
3akoH u [lepuoanueckas cucrema
XUMHYECKHUX 3eMEHTOB /JI. .
Mengaeneena", "CTpoeHue BEIIECTBA.
MHoroob6pa3ue BemiecTs"

Knaccuukanus XuMU4eCKUX peaKkiui
B HEOPTaHUYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMSI MaCChI
BELIECTB; 3aKOH COXPaHEHUS U
IIPEBPALICHNS] DHEPTUU TIPU
XUMHYECKHUX PEaKIHIAX

TennoBsie A3 HEeKTH XUMUYECKUX

peakuuil. TepMoxumuyeckue
yYpaBHEHUs

Boruncnenus no ypaBHeHUsIM
XUMHYECKUX PEAKIUi 1
TEPMOXUMHUYECKUM YPABHEHUIM
CKOpOCTh XMMHYECKOU peaKiuy, eé
3aBHCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanms u xatanuzatopsl

I'oMoreHHbIE U T€TEpOreHHBIE PEAKIIUI
[TpakTrueckas padota Ne 1 mo teme
"Bnusaue pa3nuaHbIX GaKTOpOB HA

but6mmoreka [IOK
https://m.edsoo.ru/bf9e108d

bubnunoreka LIOK
https://m.edsoo.ru/8d2c6a3a

bubnunoreka LIOK
https://m.edsoo.ru/70a60aa4

bu6anoreka IIOK
https://m.edso00.ru/6335cdd2

bu6anoreka IIOK
https://m.edsoo.ru/d1db86da

but6mmoreka [IOK
https://m.edsoo.ru/87b13954

but6mmoreka [IOK
https://m.edsoo.ru/1facaldl



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1

27

28
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30

31

32

33

34

35

36

37

CKOpPOCTh XMMHYECKON peakiuu"

OO6paruMbie 1 HEOOpATUMBIE PEAKLINH.

Xumuaeckoe PAaBHOBECHE

[TpakTuyeckas padora Ne 2 o Teme
"BnusiHre pa3nu4HbIX (PaKTOPOB Ha

10JIO)KEHNE XMMHUYECKOTO PaBHOBECHS"

DNEKTPOIUTHYECKAS AUCCOIUAITHS.
CuiibHBIC U CJTa0bIe SJIEKTPOJIUTHI.
Crenens auccoyanum

Honnoe npouseenenue Boabl. Cpema
BOJHBIX PacTBOPOB. BomopoaHbIii
nokazarenb (pH) pactBopa
I'maponus coneit. Peakiuu,
MPOTEKAOIIKE B PACTBOPAX
ANEKTPOJIUTOB

[TpakTrueckas padota Ne 3 o Teme
"XUMHYECKHE PEAKIIUU B PACTBOPAX
3JEKTPOJIUTOB"

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE
peakuuu. Baxueilme oOKucaIuTenu u
BOCCTAaHOBUTEIH

MeTo/ 37IeKTPOHHOTO (JIEKTOHHO-
HMOHHOT0) OanmaHca

DJIEeKTPOJIU3 PAaCTBOPOB U PACILIaBOB
BEILIECTB

Pemenne 3aaa4 pa3JInuYHbIX TUIIOB

Pemenne 3aaa4 pa3jInMuYHbIX TUIIOB

bubnunoreka LIOK
https://m.edsoo0.ru/3095219b

but6mmoreka [IOK
https://m.edsoo.ru/3bf34el7

bubnuoreka [{OK
https://m.edsoo.ru/5f766bdf

bubnunoreka LIOK
https://m.edso0.ru/3966ca89

bubanoreka IIOK
https://m.edso0o.ru/09d5a9bd

bu6anoreka IIOK
https://m.edsoo.ru/2e3daeb0

bubnunoreka LIOK
https://m.eds00.ru/56226060

bu6nunorexa LIOK
https://m.edsoo.ru/fb691387

but6mmorekxa [IOK
https://m.eds00.ru/93fb97d2

but6mmoreka [IOK
https://m.edsoo.ru/5a859d16

but6mmoreka [IOK



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
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39
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CucreMaruzanys 1 0000IIeHE 3HAHUI
o Teme "Xumuueckue peakuuu"

KontponbHas paboTa mo teme
"Xumuueckue peakiuu"

IlonoxeHre HEMETAIOB B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnueckne CBOHCTBAa HEMETAIIIOB

AnoTponusi HEMETaUIOB (Ha IpUMeEpe
KHCIOPOAa, cepsl, pocopa u
yriepoja)

Bonopon: nonyuenue, puznueckue u
XUMHYECKHE CBOMCTBA. [ 'uIpuibl

I'anmorensl: HaxXOXAECHUE B mnpupozae,
CITOCOOBI MOJIy4YCHMU, (I)I/I3I/I‘IGCKI/Ie n
XHUMHUYECKHE CBOMCTBA

lNanorenoBonopoasl. Baxxnenmue
KHUCJIOPOJICOACPKAIINE COCTUHEHUS
raJoreHoB

JlaGopaTopHbIe ¥ TTPOMBITIVICHHBIE
CIOCOOBI MOTYYEHHUSI TaJIOTEHOB.
HpI/IMeHeHI/Ie TaJIOTCHOB U UX
COEJIMHEHU I

[TpakTrueckas padota Ne 4. Permenue

AKCIICPUMEHTAIIBHBIX 337124 110 TEME
"T"anoreus!"

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

but6mmoreka [IOK
https://m.edsoo.ru/c161eb85

bubnunorexa LIOK
https://m.edsoo.ru/a8a0a930

bubnunoreka LIOK
https://m.edsoo.ru/8ca2dcad

bubnunorexa LIOK
https://m.edsoo.ru/ef92c¢91c

bubnunorexa LIOK
https://m.edsoo.ru/0aa8f613

bubnmorexa LIOK
https://m.edsoo.ru/4e223795

but6mmorexa [IOK
https://m.edsoo.ru/6b3255e6

bu6mmorekxa [IOK
https://m.edsoo.ru/6971aca4

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



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
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52

53

54

55

56

Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIE CITOCOOBI MOJTyYeHHS,
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA.

O3o0H. [IpumeHeHue KUCI0poia U 030HA

Oxkcubl ¥ IEPOKCHUIBI

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

Cepa: HaxoX/IeHHUE B IPUPOJIE,
CTIOCOOBI OTYYCHUs, PU3UIECKUE U
XUMHYECKHUE CBOMCTBA

CepoBonopo1, CyabhUIbI

Kucnopoaconepxamme coefuHEeHUS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
KHCJIOTBI

ITpakTruyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"Cepa u e€ coenuaeHus"

A30T: HaXOXJACHUE B IPUPOJIE,
CHOCcOObI MOMyUYeHUs], PU3NIECKUE U
XHUMHYECKHE CBOMCTBA. AMMMUAK,
HUTPUABI

Kucnopoaconepxamime coefuHeHHUS
azota. OcoOEHHOCTH CBOMCTB a30THOMI
KHUCJIOTHI

[IpumeneHue a3oTa U €ro COCIMHEHUM.
ABOTHBIE y10OpEeHHUS

but6mmoreka [IOK
https://m.edsoo.ru/c8abc36a

but6mmoreka [IOK
https://m.edsoo.ru/5¢8816a0

bubnuoreka [IOK
https://m.edsoo0.ru/2b6d8b4b

bubnuoreka [IOK
https://m.edsoo.ru/46afacl6

bubnuoreka [{OK
https://m.edso00.ru/7¢875999

bubnunorexa LIOK
https://m.edsoo.ru/8cfa2548

bubnunorexa LIOK
https://m.edsoo.ru/0afb05e4

but6mmoreka [IOK
https://m.edsoo.ru/badd2255

but6mmorekxa [IOK
https://m.edsoo.ru/e2965afe

bubnunoreka LIOK
https://m.edsoo.ru/129£5059



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
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59

60

61

62

63

64

65

66

docdop: HaXOKIECHUE B IPUPO/IE,
CIOCOOBI NOTYYEHUs, PU3UIECKUE U
XUMHUYECKHEe CBOCcTBa. Docduabl u
dochun

Oxkcuabl hocdopa,
dhochopconepxkamue kucioTel. Conun
(hochopHOIi KHCTTOTHI

[Ipumenenue pochopa u ero
coequHeHmnil. @ocdopHbie y100peHus

[IpaxTuueckas padora Ne 6. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A3zoT 1 pochop u ux coenuHeHUS"
VYraepon: HaXoXKACHUE B IPUPOJIE,
AJUIOTPOITHBIE MOTU(PUKALIHH;
¢bu3nveckre 1 XUMHUYECKHE CBOMCTBA,
IpUMEHEHHE

Oxcun yrnepona(Il), oxcun
yraepoaa(IV), yronbHast kuciora u eé
coJH

Pemenune 3amaq Pa3JINIHbIX TUIIOB

Kpemuuii: HaxoxaeHue B IpUpPOE,
CHocoObI MOMyUYeHUs], PU3NIECKUE U
XUMHUYECKUE CBOUCTBA

Oxcun kpemuausi(I1V), kpeMHueBas
KHCJIOTA, CUJIMKATHI

IIpuMeHeHne KpEMHUS U €T0
coequHeHmil. CTekI1o, ero mojiy4eHue,

bu6nmmoreka [IOK
https://m.edsoo.ru/9a6b43ec

bu6nmoreka [IOK
https://m.edsoo.ru/c7a2d429

bubnunoreka LIOK
https://m.edsoo.ru/a218070a

bubnunoreka LIOK
https://m.edsoo.ru/8175ac3f

bubnunorexa LIOK
https://m.edsoo.ru/1eb1919e

bubnmorexa LIOK
https://m.edsoo.ru/dba58adf

bubnunorexa LIOK
https://m.eds00.ru/6029b609

bubnunorexa LIOK
https://m.edsoo.ru/143558ab

but6mmorekxa [IOK
https://m.edsoo.ru/3170e7bl

but6mmoreka [IOK
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
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68

69

70

71

72

73

74

75

76

BUJBI CTCKJIA
Pemenne 3aJla4 pa3JIMYHbIX TUIIOB

CucreMaruzanys 1 0000IIeHNE 3HAHUI
o teMe "Hemeramisr"

KonrponsHas pabora o Teme
"Hemeransr"

AHanu3 pe3yJabTaToB KOHTPOJIbHOMN
paboThI, KOPPEKIIHS OIINOOK

ITonmoxxeHue METanIoB B
HepHOHHqCCKOﬁ CUCTEMC XUMHUYCCKHUX
a1eMeHTOB. OCOOEHHOCTH CTPOCHUA
QJICKTPOHHBIX 000J104eK aTOMOB
METAaJlJIOB

O6mue dpuznyeckue cBoOcTBa
MmeTtaioB. [IpuMeHeHne MeTamioB B
OBITY M TEXHUKE

Crnnasel MetaioB. Koppozust
METaIoB

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

DNEKTPOXUMHUYECKUI P/l HAPSIKEHUN
MeTauioB. OO0IIMe CIOCOOBI MOTYyYEHUS
METaJJIOB

OOm1ast xapakTepucTiKa MeTauioB [A-
rpynmnsl [leppoandeckoi cucTemsl
XUMHYECKHUX AeMeHTOoB. HaTpuii u
KaJluii: mojy4yeHue, pusndeckue u

bubnunorexa LIOK
https://m.edsoo.ru/b624{801

bubnunorexa LIOK
https://m.edsoo.ru/6e864db5

bubnunorexa LIOK
https://m.edsoo.ru/d0484c76

bubnuoreka [IOK
https://m.edsoo.ru/2b7¢9510

bubnunoreka LIOK
https://m.eds00.ru/9839¢16¢

bubmnoreka IIOK
https://m.edsoo.ru/51dac9d3

bubmnoreka IIOK
https://m.edsoo.ru/42b872¢3

but6mmorekxa [IOK
https://m.edsoo.ru/e3de37b6

bubnunorexa LIOK
https://m.edsoo.ru/94eb377a

bubnunoreka LIOK
https://m.edsoo.ru/e12¢26b3



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
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78

79

80

81

82

83

84

85

XHUMHUYCCKUC CBOﬁCTBa, IIPUMECHCHUEC
IMPOCTBIX BEUICCTB U UX COGI[I/IHCHI/Iﬁ

O6m1as xapaktepucTuka MetayioB I1A-
rpynmnsl [leprpoandeckoi cucTemsl
XUMHUYECKUX JIEMEHTOB. Marnuii u
KaJbLUi: oMy4YeHue, pusndeckue u
XUMHUYECKHUE CBOWMCTBA, IPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHEHUS

ANOMHUHUI: TIOITydeHue, Gu3ndeckue u
XUMHUYECKHE CBOKCTBA, IPUMEHECHHE

AMpoTepHbIe CBOMCTBA OKCHJIA U
TUAPOKCHU/IA aJTFOMHUHMS,
TUAPOKCOKOMILUIEKCHI aTFOMHHMS, UX
IIPUMEHEHHE

Pemenune 3ama4 Pa3JINIHbIX TUIIOB

[IpakTnueckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"MeTtael IN1aBHBIX oarpymnm"

OO1mas xapakTepUCTHKA METAJLIOB
no6ounbIx noarpynn (b-rpymnm)
[leproanueckoit cUCTEMbI XUMUYECKUX
JJIEMEHTOB

dusnueckre U XUMUYECKHUE CBOMCTBA
XpoMma M €ro COeTMHEHUH, UX
MPUMEHEHUE

Baxwuelimme coeMHEHUS Maprasiia.

but6mmoreka [IOK
https://m.edsoo.ru/7¢3e49c0

bubmnorexa IIOK
https://m.edsoo.ru/c74bfae9

bubmnorexa IIOK
https://m.eds00.ru/0e79b266

bubnunorexa LIOK
https://m.edsoo.ru/5d12d318

bu6anoreka IIOK
https://m.edsoo.ru/27a4af43

but6mmorekxa [IOK
https://m.edso00.ru/610d7431

bubnunoreka LIOK
https://m.eds00.ru/9911bef3

bubnunoreka LIOK


https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
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87

88

89

90

91

92

93

94

[Tepmanranat kayius, ero
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMHUYECKUE CBOMCTBA
Kenesa v ero coequueHui. [lonydenue
Y IPUMEHEHHE CIIJIaBOB JKelie3a

duznyeckre 1 XMMHUUECKHE CBOMCTBA
MeJIHU U e€ CoeUHCHUH, NX
MPUMEHEHUE

duznyeckre 1 XUMHUUECKHE CBOMCTBA
IIMHKA ¥ €T0 COCAUHEHUN, NX
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI
IMMHKA

[IpakTnueckas padora Ne 8. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"MeTtanisl M0O0YHBIX oArpymnm"”

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

O0001IeHrE U cCUCTEMAaTU3 AU
M3YyYEHHOT0 MaTepHaa 1o TeMe
"Merasbsl"

KonTponbHas pabota mo Teme
"MeTtamib"

AHanu3 pe3ybTaToB KOHTPOJIBHOMN
paboTHI, KOPPEKITUS OMHNOOK

Ponws xumun B obecrieueHun
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA.
[TonsiTHE O HAYYHBIX METO/IAX
HCCIIEIOBaHMS BEILIECTB

https://m.eds00.ru/039d69¢8

bubnunorexa LIOK
https://m.edsoo.ru/1b7{8741

bubnunoreka LIOK
https://m.edsoo.ru/2bc01954

bubnuoreka [IOK
https://m.edsoo.ru/bl1{2beal

bubnunorexa [IOK
https://m.edsoo.ru/a6e352ea

bubnmorexa LIOK
https://m.edsoo.ru/a8b83d&3

bubnunorexa LIOK
https://m.edsoo.ru/e91fe975

but6mmoreka [IOK
https://m.edsoo.ru/83f63eal3

bu6mmorekxa [IOK
https://m.edsoo.ru/9ebff2fd

bubnunoreka LIOK
https://m.edsoo.ru/080fe 110



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
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99

100

101

102

HayuHble npuHIIMIIBI OpraHu3aluu
XUMHYECKOTO IMPOU3BOICTBA.
[TpoMbIeHHbIe CIOCOOBI MOTYYSHUS
Ba)KHEUIIINX BEIIECTB

XUMUYeCKOe 3arpsi3HeHue
OKpYKarolllel Cpeibl U ero
MIOCJIEACTBUS

XuMHUs U 370POBbE YEIOBEKA.
JlexapcTBEHHBIE CpEICTBA

Xumus numy. Poins xumun B
obecIieyeHny MUIIEBOH 0€30I1aCHOCTH

KocMmeTrnueckue u napromepHbie
cpeacTBa. beiToBas xuMus

XuMHs B CTpOUTENLCTBE. BaskHelne
CTPOUTEIIBLHBIE U KOHCTPYKIIMOHHBIE
MaTrepuabl

XuUMUA B CENBCKOM XO35IMCTBE.

Oprannueckue ¥ MUHEPAJIbHbBIE
ynoopeHus

Hrtorosoe moBTOpeHUE MO TEME
«O01as XuMusy

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

but6mmoreka [IOK
https://m.edsoo.ru/2e45a44f

but6mmoreka [IOK
https://m.edso0.ru/9f11bf51

bubnunoreka LIOK
https://m.edsoo.ru/a6552721

bubnuoreka [IOK
https://m.edsoo.ru/1{7b5bd2

bubnuoreka [{OK
https://m.edsoo.ru/da42d5a9

bu6anoreka IIOK
https://m.eds00.ru/61e69003

bu6anoreka IIOK
https://m.edsoo.ru/fd39587d

bubnunoreka LIOK
https://m.eds00.ru/db979¢70



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMPoBePSIEMOro
TpeOoBaHUs

1

1.1

1.2

1.3

IIpoBepsiemble TPeGOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeHEro 0011ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHUYECKHX 3HaHPII>1, KOTOpas BKIIKOYACT:

OCHOBOIIOJIAraloINe MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
JIEKTPOHHAsi 000JI04Ka aToMa, S-, p-, d-3J1eKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJEKYIa,
BaJICHTHOCTD, ANIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMUMHUYECKass CBA3b (O- M T-CBsI3b, KpaTHBIE CBA3M), THOpUAM3ALUSA
aTOMHBIX OpOuWTaNell, KpHCTAIMYecKash pemeTKa, MOJb, MOJIIpHAS
Macca, MOJSpHbIH O00BEM, MOJSApHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, JUCHEPCHBIE CUCTEMBI), KPUCTAUIOTUAPATHI, YIJIEPOAHBIH
ckeneT, (YHKIMOHaNbHAs TpyIa, paauKall, HU30Mephl, CTPYKTypHas
¢dbopmyna,  uzoMepuss  (CTpyKTypHas,  TreomeTpuyeckas  (Iuc-,
TPaHCU30MEpHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YTJIEBOIOPOADI,
KHUCJIOPOA- U a30TCOJepKallie COEIMHEHUs, OMOJOTHYECKH aKTHBHbBIE
BellecTBa (yIaeBOIbl, JKUPbI, OCJIKH), MOHOMED, TOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX peakuuid (OKHCIUTENIbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
o0paTuMble U HEOOpaTHUMBIE), PACTBOP, AIIEKTPOJIUTHI, HEIIEKTPOIHUTHI,
ANEKTPOIIUTHYECKAs] AUCCOIUAIINS, CTETIEHb UCCOLMALNN, OKUCIUTENb,
BOCCTAaHOBUTENb, O3JIEKTPOJIM3, CKOPOCTb XUMHYECKOW peakiuw,

XHUMHUYCCKOC paBHOBCCI/IC)

TEOPUH U 3aKOHBI (TEOPHS XUMHYECKOTO CTPOCHHS OPTaHUYECKUX
Bemects A.M. bytnepoBa, Teopusi 3IEKTPOIUTUUYECKON THUCCOLMALNH,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIUE B OCHOBE MOHUMAHMSI MPUUYUHHOCTU U CHUCTEMHOCTHU
XUMHYECKUX SBJIEHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAaIMOJIEKYJISIPHOM YPOBHSIX

NpCaACTaBICHUA (6] MECXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux



1.4

1.5

2.1

2.2

3.1

3.2

4.1

4.2

4.3

IMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaX, COCTAaBE, IOJIYYEHUU W
0€30IaCHOM  HCIIOJIb30BAaHUHM  B@KHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M TNPAKTHUYECKOW JESATEIHHOCTH

YCJI0BCKa

o0IIye Hay4HbIC TPUHIMITBI XUMHYECKOTO MPOHM3BOJCTBA (HAa TpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJIa, IMepepaboTKu
HedTH)

CpopMHUpOBaHHOCTH YMEHUH BBISBIISTH:

XapaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  H3YYUYCHHBIX HOHSITPIfI,
MNPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA IHpPHU OIIHMCAHHUU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUI

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUNA C MOHATHSIMH H MNpeaAcCTaBJICHUAMU
APYrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MAaTCPUAIBHOT'O €AUHCTBA MUPa
C(i)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh!:

HAauMMCHOBAHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOOAHOI'0O COr03a
TGOpeTquCKOﬁ u HpHKJ’IElI[HOfI XMMHUU W TPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIacCaM OpPraHu4Y€CKUX U

HCEOPTraHNYCCKUX COE€IUHEHUI

XMMHYECKYI0 CHMBOJIHMKY JJIi COCTaBJIEHHS (OPMYJ HEOPraHMUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (JOPMYJI OPraHNYECKUX BEIIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA U

KPUTEpUH [T KITaCCU(PUKAIK N3yJaeMbIX XMMUYECKUX OOBbEKTOB

OPraHnv4CCKUC BCHICCTBA, CAMOCTOSATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU [T KITacCU(PUKAITNK N3yJaeMbIX XUMUYECKUX OObEKTOB

10 Pa3JIMYHBIM TPH3HAKaM (YUCIy W COCTaBy PEAarHpYIONIMX BEIECTB,
TErIoBOMYy  3(PQEKTy peakiuy, W3MEHEHUIO CTEMEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y49aCTuro KaTanmaTopa)

ChopMupOBaHHOCTb YMEHMsI XapaKT€PH30BATh IEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHMM) U HOHOB
XMMHYECKUX 371eMeHTOB | — 4 nepuonos [lepunoanueckoii cucremsr JI.1.
MeHieneeBa U UX BaJICHTHBIE BO3MOYKHOCTH, UCIIONIb3Ys MOHATHS §-, p-,

d->NIeKTpOHHBIE OPOUTANIN, YHEPTETUUECKHUE YPOBHHU



7.1

7.2

7.3

8.1

8.2

10

10.1

10.2
10.3
10.4
10.5

ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHUX DJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH MO

MeproJam U rpynmnam

ChopMUpOBAaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

OKHCIHUTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ IMOCPECACTBOM COCTABJICHUA

ANEKTPOHHOTO OallaHca 3TUX peakui

YpaBHEHHUS peaKkIUil pa3IUYHbIX THUIIOB; TMOJHBIE M COKpAIlEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMEeHa, YUYUTHIBAsl YCIOBHUS, IIPH KOTOPBIX
9TH PEaKIUU UAYT 10 KOHIIA

peakuuii THUAPONIU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )
CpopMHUpPOBAaHHOCTH YMEHUS TTOITBEPKIATh:

Ha KOHKPCTHBIX HpHUMEpax XapakKTep 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCAUHCHHI OT KpaTHOCTH UM THIIA
KOBAJICHTHOM CBSI3U (G- n TE-CBSISI/I), B3aUMHOTI'0O BJIMSAHUA aTOMOB U I'DYIII
4ATOMOB B MOJICKYJIAX, a TAKIKEC OT ocoOeHHOCTEH peam3anu pasJIMIHbIX

MEXaHU3MOB IPOTEKAHUS PEAKIUN

XapaKTCPHBIC XHWMHUUYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIIUMU

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLIUN

CdopmMHupoBaHHOCTh YMEHHUS XapaKTEepHU30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnnam CoeIuHEeHUH (IIPOCThIe BEIECTBA, OKCUIIBI, THIPOKCUIBI, COJIH;
YIJI€BOAOPOBI, TPOCThIE FPUPHI, CIUPTHL, (HDEHOIIBI, ANIbIECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CIOXHBIE 3(QUPHI, KHUPBI, YIIEBOJAbI, AMHHBI,

aAMUHOKHCIIOTBI, OEITIKN)

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XUMHUUYECKHM
dbopMynaM W ypaBHEHHSIM XUMHUYECKHX pEaKIHid C HCIOIb30BAHHEM

(bl/ISI/II-ICCKI/IX BCJIIMYHH:

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MMpoaAyKTa pCakuuu, €Cin OJHO
N3 UCXOJHBIX BCHICCTB IaHO B BUAC pacTBOpaA € OHpCI{CJ’IéHHOﬁ MacCOBOM

J0JIe pacTBOPEHHOTO BEILIECTBA WJIM JaHO B U30BITKE (MMEET IPUMECH )
MacCOBOM MM 00BEMHOM JT0JTH, BHIX0/1a TTPOIYKTA PEAKIIUH

TEII0BOTO 3¢ (eKTa peakui

00BEMHBIX OTHOILIEHUH Ta30B

10 HaXOKJCHUIO XUMUYECKOH (POpMyJIbl BellecTBa



11

12

13

14

15

Buanenue cucremMol 3HaHUM O METOAAX HAy4YHOI'O IO3HAHUS SIBICHUM
IIPUPOJIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHUE IPUMEHSITh
9TH 3HAHUSA IPH SKCIEPUMEHTAIBLHOM HCCICIOBAaHUU BEIIECTB U JUIA
OOBSICHEHUS] XUMHUYECKUX SBJICHHMH, MMEIOUIMX MECTO B IPHUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yMEHUS NPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaxX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XUMHUYECKUX
peakuMii ¥ IPOTHO3UPOBAHMA BO3MOXKHOCTEH HMX OCYILECTBJICHUS;
CHCTEMHbIE XUMMYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3HMPOBAHMS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs IHPUHATUS

IPaMOTHBIX pEIIEHUI Po0JieM B CUTYalUAX, CBSI3aHHBIX C XUMUEH

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W H3YYCHUE CBOKMCTB HEOPTraHMYECKUX WU
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIECBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTAITBHBIX 3aaq o pacro3HaBaHUIO
HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM MPaBUII
Oe3omacHoro  oOpamieHus C  BemlecTBaMM M J1a00OpaTOPHBIM
obopynoBanuemM; GOpMyIUPOBATH IIEIM HCCIIEIOBAHUS;, TIPEICTABIATh B
pasnuaHON (opme pe3yabTaThl OKCIICPUMEHTA, AaHAIU3HPOBATh U

OILICHUBAThb UX NOCTOBCPHOCTDH

ChopMupoBaHHOCTh YMEHHSI OCYLIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMHUYECKON MH(OpMAIMU B pa3IMYHbIX HICTOYHHUKAX (Hay4Has U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMaIH, ceTh IHTepHeT u
JpyTue), KPUTUYECKH aHaJIM3UpOBaTh XHWMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U HCIIOJB30BaTh B COOTBETCTBUU C ITOCTaBJICHHOM

yueOHOI 3aaueit

ChopMupoBaHHOCT yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH W
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHUYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TiepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh YMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTesid IpeAeiIbHON
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TIOSICHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS Y IPEAOTBPAILLECHUS UX BPEAHOTO BO3/ICUCTBHUS HA OPTaHU3M

YCJIOBCKa



HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA
EI'S 10 XUMHUHA

Kon

1.1
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1.3
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1.5

1.6
1.7

1.8

1.9

1.10

1.12

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

Crpoenue BemiectBa. CoBpeMeHHasi MOJIeNlb CTpOeHUs aroma. Pacnipenenenue
AJIGKTPOHOB IO 3HEPreTHYeckuM ypoBHAM. Kraccudukanms XUMHYECKHX
aseMeHTOB. OCOOEHHOCTH CTPOEHHSI SHEPTeTUIECKUX YPOBHEH aTOMOB (s-, p-,
d-anemenTtoB). OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAS

KoH(uUrypaius aroma. BaneHTHbIE 2IEKTPOHBI

Ilepuonuueckass cucrema xumMuueckux isnemeHToB JI.M. Mengeneena.
®usnueckuit cMmbica [lepuoanueckoro 3akona J[.M. Menneneesa. [Ipuuunsl u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB JJIEMEHTOB U WX COEAUHEHUU 10
MepuoJiaM W rpynmnaMm. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB IIPOCTBIX

BCHICCTB, BOAOPOAHBIX COGﬂHHCHHﬁ, BBICIINX OKCHUIAOB U THAPOKCHUIOB
BaneHTHOCTb. :‘)HGKTpOOTpI/IHaTeJIBHOCTL. CreneHb OKHUCIICHUS

Buner xumuueckoil cBs3M  (KOBaJIeHTHas, WOHHAsA, MeTajlIn4yeckKas,
BOAOpPOJHAs) U MexXaHu3Mbl e€ oOpasoBaHus. MeXMONeKyIsIpHbIC
B3auMo/JieiicTBUs. BeliecTBa MOJIEKYJISIPHOTrO U HEMOJIEKYJIIPHOTO CTPOEHUS.
Tunsl KpUCTAIUIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELECTB OT TUIA

KPUCTAIUIMYECKON PEeIIETKH

Xumuueckass — peakmus.  Kiaccudukanumss  XMMHYECKUX — peakiuil B
HEOPraHUYeCKOW U OPraHNYECKON XMMHUH. 3aKOH COXPAaHEHHS MacChl BEILIECTB
CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3UYHbIX (PaKTOPOB

TernoBsie A hekTh XUMHUYECKUX peakiuil. TepMoxuMudeckue ypaBHEeHUs

OOpatuMble peakiuu. XuUMHU4Yeckoe paBHOBecue. DaKTOpbI, BIMAIOLIME Ha
COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle larense
Onexrponautuyeckas auccouuanus. CUibHbIe U cinadble 1eKTpoinuThl. Cpena
BOJHBIX PAacTBOPOB BEILIECTB: KHUCHas, HeWTpaibHas, mienodHasd. CreneHb
nucconuanuu. Peakiuu noHHoro oomMeHa

I'mpponus coneit. MoHHOe mpou3BeaeHUE BOAbL. BOOOpOaHBIN IMOKa3aTesb
(pH) pacTBOpa

CrocoObl  BbIpaXEHMSI ~ KOHIIEHTpAllMM  pacTBOPOB:  MaccoBas  JOJs
pacTBOPEHHOIO BEILIECTBA, MOJIIpHAas KOHUEeHTpauus. HacelieHHple

HCHACBIIICHHBIC paCTBOPLI, paCTBOPHUMOCTD. KpI/ICTaJ'IJ'IOF HUAPAThL

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKkuu. IloBegeHue BeEllECTB B cpeaax



1.13

2.1

2.2

23

24

2.5

3.1

3.2

33

34

3.5

3.6

¢ pa3ubIM 3HaueHueM pH. MeTobl 35ekTpoHHOTO OanaHca
DNEeKTPOIU3 paCTBOPOB U PACILUIaBOB COJIEH
OCHOBBI HEOPTAaHUYECKON XUMUU

Knaccudukanus HEOPraHUYeCKUX COCIMHECHU. Homenkiarypa

HCOPraHN4YCCKUX BCIICCTB

XUMHUYECKHE CBOMCTBA BAXXKHEHIIMX METAUIOB (HATpWUMl, Kalul, KajabIuH,
MarHui, aJlOMUHHMA, [IMHK, XpOM, XKeJIe30, Mellb) U UX coeauHeHui. Oomme

CII0COOBI IMOJIy4YCHHA MCTAJIJIOB

XUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETayUIOB (TaJIOT€HOB, CEphl, a30Ta,
dochopa, yraepoma W KpeMHHS) U HX COCAMHCHHWHA  (OKCHIIOB,
KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHNUN )

I'eneTnyeckas CBsI3b HCOPTraHNYCCKUX BCIICCTB, IPUHAAJICIKAIINX K

Pa3JIMUHBIM Ki1acCaM

W nentudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiinu Ha

HEOPTraHUYECKUE BEIIECTBA U HOHBI
OCHOBBI OPTraHNUYECKOM XUMUU

OCHOBHbBIE TOJIOKEHHUSI TEOPUUM XUMHYECKOI'O CTPOCHUS OPraHMYECKUX
coenuHeHuii A.M. bytiepoBa. VYTriepoAHBIH  CKEJIET OpPraHUYecKoOu
MoJieKysbl. KpaTHOCTh XMMHMUECKOW CBSI3M. S- U P-CBSI3U. Sp3-, sp2-, Sp-
rudbpuaM3aIu opouTtaneil aToMoB yriepoaa. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT XUMHYECKOrO CTpPOEHMs Mojekyid. ['omonoru. I'oMosnormdeckui psia.

I/ISOMepI/I}I " U30MCEPLbI

Ilonatne o ¢ysxkauoHanpHOW rpynne. OpueHTanuoHHble  3((EKThI

3aMEeCTUTEIIEN

Hpe,[[CTaBJ'IeHI/Ie 0 KHaCCI/I(I)I/IKaLII/II/I OpraHn4YCeCKUX BCIICCTB. HOMeHKJ'IaTypa
OpraHUYCCKUX COeIUHEHUI (CI/ICTeMaTI/ILIeCKaSI) U TpHUBUAJIBHBIC HA3BAHUA

BOXHEUIINX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

CBoOOHOpaUKANBHBIH W HOHHBIM MeXaHW3Mbl peakuuu. [loHsiTHE O

Hykieopuie u anekrpoduie. [Ipasmio MapkoBuukosa. [IpaBusno 3aiiiieBa

AJIKaHBI. XUMUYECKHUE CBOICTBA aJIKaHOB: raJOr€eHUPOBAHHUE,
JNETUIPUPOBAHUE, TEPMHUUYECKOE pA3JI0KEHUE, KPEKHHI, H30MepU3alus,
roperne. Ilomydyenue ankanoB. [luknoankanel. Cnenuduka CBOUCTB
LMKJIOAJIKAaHOB C MaJlbIM pa3MepoM LHMKia. Peakuuu npuCOeNVHEHUS U

PaauKAJIBHOTO 3aMCIICHU A

AJKCHEL XHUMHUYECKHE CBOICTBA: pCaknuun MPpUCOCAUHCHUSA

(raoreHupoBaHue, TUAPUPOBAHUE, THUIPOTATIOTEHUPOBAHUE, THUIpaTalus),



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

ropCHusA, OKHUCJICHHUA W IMOJIUMCPU3AlIUU. HpOMBHJ_UIeHHLIC n na6opaTopHLIe

CIIOCOOBI IMOJIy4YCHH aJIKCHOB

Ankanuensl. XMMUYECKHE CBOICTBAa aJKaJUEHOB: pEaKLUU IPUCOEINHEHUS
(ruapupoBaHue, TaJOTeHUPOBAHUE), TOpeHHs U noaumepusanuu. [lonydyenue

AJIKaIMCHOB

AJNKUHBI. XuMuyeckue CBOMCTBA: peaknuu IIPUCOECIUHEHUS
(raoreHMpoBaHUe, TUAPUPOBAHUE, TUApATALUS, THUIPOraJOr€HUPOBAHUE)
KaK CIIoco0 MoTydeH sl MOJIMMEPOB U IPYTHX TOJIE3HBIX MPOAYKTOB. Peakiiuu
3amemieHus. ['opeHue aneTuiieHa Kak MCTOYHUK BBICOKOTEMIIEPATypHOTO

IIaMCHU JJIs1 CBAPKU U PE3KH METAJLJIOB. HpI/IMeHeHI/Ie allCTHJICHa

Apenbl. XHUMHYECKHE CBOWCTBa O€H30J71a: pEaKUHUHU AIEKTPOPUILHOTO
3aMelIeHHs, PUCOeANHEHUs (THAPUPOBaHUE, TajloreHupoBaHue). Peakius
ropenus. OcoOEHHOCTH XUMHYECKUX CBOMCTB Toiyosia. [lomydyenue Genzomna.
Oco0eHHOCTH XMMHYECKUX CBOHCTB cTHpoia. l[lommmepusanus CTHpOIIA.

Crioco05b1 MOJIYUCHHUA U TPUMCHCHUC apOMATUUCCKUX YITICBOLOPOA0B

Couptel. IlpenenbHble OJHOATOMHBIE CHUPTHL. XUMHUYECKHE CBOMCTBA:
B3aMMOJICIICTBME C HaTpHeM KaK CHoco0 YCTaHOBIIGHUS  HAIMYUs
TUAPOKCOTPYIIBI, € TajJOreHOBOAOPOJAMH KaK CHOCO0  MOJTy4YeHHUs
pacTBOpUTENICH, BHYTPU- W MEXMOJICKYJIspHas naeruaparauus. Peaxuus
ropenusi. [lomydenue sTaHona: peakius OpOKEHHUS TIIOKO3bI, THApATALUs
STUJEHA. OTWICHIJIMKOIb M TJIMIEPUH KaK MPEJCTABUTENIU TNPEeIbHbIX

MHOTI'0AaTOMHBIX CITMPTOB

®deHoj. XMMHUYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HaTpueMm, rmipoOKCuaoM

HaTpus, Opomom). [lonyuenue penona

Anbreruasl. XHUMHYECKHE CBOMCTBA  MpPEACIBHBIX  aJbACTUIOB:
THIPUPOBaHNE; KAUECTBEHHbIE PEaKIMU Ha KapOOHWIbHYIO TpyMNIy (peakuus
«cepeOpsiHOrO 3epkaniay, B3auMmozeiictBue c rugpokcugom wmeau (II).
IlosnyyeHne mNpenenpHBIX albJETHAOB: OKHUCIEHHE CIMPTOB, TUApAaTalus
alleTuieHa. AIIETOH Kak IpeJICTaBUTENb KETOHOB. OCOOEHHOCTH peakluu

OKHCJICHH all€TOHa

KapOoHoBBIE KHCITOTBI. XUMHUUYECKHE CBOMCTBA TMPEACIBbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTM XMMHMUYECKHUX CBOWCTB MYpaBbHUHOMN
KkucnoThl. [lomydeHue mMpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHUE AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIMUPTOB, aJbIErMA0B. Bbicmiue

IpeaACIbHBIC U HEMTPEACIIbHBIC Kap6OHOBI)Ie KHCJIIOTHI

Crnoxuble >pupel U Kupbl. CHocoObl TONYyYEHHUS CIOXKHBIX 3(HUPOB.

Obpatumocth peakuuu sTepudukanuu. [IpumeHeHue ciaoXHbIX 3(QUPOB B



3.15

3.16

3.17

3.18

3.19

3.20

4.1

4.2

MUIIEBON ¥ MappIOMEpHON MPOMBIIUIEHHOCTH. JKHUPBI KaK CIOXKHBIE 3(HUPHI
IJIMLEpUHA U BBICIIMX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOWCTBA KHUPOB:
TMJIpUPOBaHUE, OKUCIIeHHE. ['Maposu3, win OMbUICHHE, )KUPOB KaK CIOCO0
MIPOMBIIIJICHHOTO TIOJY4YEHHUS COJIeH BBICIINX KapOOHOBBIX KUCIOT. MBI KaKk

COJIM BBICHINX Kap6OHOBBIX KHCIIOT

XHWMHUYECKHE CBOMCTBA TIJIIOKO3bl: PEAKLUHUU C Yy4acTUEM CIHUPTOBBIX U
aJIbJIETMIHOM TPYII U MOJIOUHOKHUCIIOE OpokeHue. [lpuMenenune riokossl, eé
3HauUeHUE B IKU3HeAeATeIbHOCTH opraHuszma. Jlucaxapunabel: caxaposa,
MaibTO3a. BoccTraHaBiaMBaloOUIe W HEBOCCTAHABIMBAIOIINME JHCAXapUIbL.
IM'upaponus nucaxapupos. Ilomucaxapunbl: kpaxman, rmkoreH. CrtpoeHue
MaKpOMOJIEKYJl KpaxMmaia, IJIMKOTe€Ha U 1eJUI0103bl. PU3nyecKkue CBOMCTBA
Kpaxmalia ¥ MeJUTIOJIO3bl. XUMHYECKHe CBOMCTBA KpaxMmana: THIPOJIH3,
KauecTBEHHasl peakius C HoJ0M. XHMHUYECKHE CBOMCTBA IIEJLIIOIO3bI:
THIIPOJIA3, TIONy4YeHHuEe S(PUPOB LEIUTI0N03bl. [loHsATHE 00 HCKYyCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)

AMHHBI. AMHHBI KaK OpPraHWYECKHE OCHOBAaHMS: PEaKIUU C BOJOM,
KHCJIOTaMH, pEaKIus ropeHus. AHWIMH KaK MPEACTaBUTEh apOMAaTHUYECKUX
aMHHOB. XHMMHUYECKHE CBOMCTBA aHUJIMHA: B3aUMOJEHCTBHE C KHCIOTaMH,
OpOoMHOI BOJIOW, okucieHue. [lomyueHne aMHHOB ATKMJTMPOBAHHEM aMMHAaKa

1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIIJICBOAOPOOAOB

AMUHOKHUCIOTHL U OeNKH. AMMHOKUCIOTHI Kak aM(OTEpHbIE OpraHuYecKue
coequHeHusl. OCHOBHBIE aMHUHOKHCIIOTHI, 0Opasytoniie Oenku. XuMU4ecKkue
CBOWCTBa OEJKOB: THUIPOJIU3, JEHATypalus, KaueCTBEHHbIE (I[BETHBIC)
peakiuuu Ha Oenku

CrpoeHne M CTpyKTypa MOJIMMEPOB. 3aBUCHUMOCTb CBOWCTB IOJIMMEPOB OT
cTpoeHHs] MoJieKyJ. OCHOBHbBIE CITOCOOBI MOTYUYEHUSI BBICOKOMOJEKYJISPHBIX
COCIMHEHMI: peakuumn MOJIMMEPU3ALUN u MTOJINKOHICHCALUH.
Knaccugukanus BoJIOKOH

Nnentudukanus opraHnueckux COeIMHEHUH. Penenne skcrnepuMeHTaTbHBIX
3a/1a4 Ha paclO3HaBaHUE OPraHUYECKUX BEIECTB

I'eneTnyeckas CB3b MEXKY KacCaMu OPraHU4ECKUX COCIUHEHUN

XUMHS U KU3Hb

Xumus B moBceIHEBHON ku3HU. [IpaBmiia Ge3omnacHOi pabOThI C €IKMMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEJCTBAMU OBITOBOM XMMUU

Xumusi U 310poBbe. XHUMHS B MEOULMHE. XUMHA M CEIbCKOE XO3SMCTBO.

X¥MHS B MPOMBIIUIEHHOCTH. XUMUS U DHEPreTHKA: IPUPOIHBIN U MOMYTHBII

He(TAHOI Ta3bl, UX COCTaB U UcToNb3oBaHue. CoctaB HEPTH U €€ mepepadoTKa



4.3

4.4

5.1

5.2
53

5.4

5.5

5.6

5.7

5.8

(IpUpOIHBIE UCTOYHUKHU YTIIEBOIOPO/IOB)

XuMusl ¥ 3KOJOTUSl. XUMHUYECKOE 3arpsi3HEHUE OKPYKAKOLIEH CpPEeIbl U €ro
nocaenctsus. Oxpana rugpocdepsl, MOYBbI, aTMOChEpbl, GIIOPHI U GayHBI OT
XUMHYECKOro 3arpsisHeHus. [IpoOirema OTXOI0B M MOOOYHBIX MPOIYKTOB.
AJnbTepHATUBHBIE HCTOYHUKU YHEPTHU

OOmue mpeAcTaBIeHUS O  MPOMBIIUICHHBIX  CIHOCO0AX — MOJIY4YEHHS
XUMUYECKUX BEIIECTB (HAa TMpUMepe MPOU3BOACTBA aAMMMAKA, CEPHOU
kucnotbl). UY€pHas u uBerHas Merawryprus. CTekino M CHIMKaTHas
MPOMBIIIIEHHOCTh. [IpoMblnienHast opranuyeckas xumus. CoIpbE ans

OpraHUYeCKON IPOMBIIUIEHHOCTH

Tunel pacyETHBIX 3a7a4

Pacuétbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM 00bEMY OIHOTO U3 YUACTBYIOIIMX B PEAKIIMH BELIECTB
Pacuérel TemnoBoro 3¢ dexra peakuuu

Pacuétel 00BEMHBIX OTHOIICHUH ra30B MIPH XUMHYECKHUX PEaAKIIHSIX
Pacuéter macchl (00bE€Ma, KOTMYECTBA BEIIECTBA) IPOIYKTOB PEAKIINHU, €CITH
OJIHO M3 BEIIECTB JaHO B U30BbITKE (MMEET MPUMECH)

Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJIA TIPOIYKTA PEAKIIUN OT
TEOPETHYECKU BO3ZMOXKHOTO

Pacuérer maccel (00bEMa, KOTMYECTBA BEUIECTBA) MIPOIyKTa PEAKIINH, €CITH
OJIHO M3 BEIIIECTB JAHO B BUJE PACTBOPA C OMPEACIEHHON MAaCCOBOM JT0NEH
PacTBOPEHHOTO BEIIECTBA

Pacuétel ¢ ucnonab30BaHNEM MOHITHI «MaccoBas 0JIsH», «MOJISIpHas
KOHIIEHTPALIUS», «PaCTBOPUMOCThY

HaxoxneHnue MonekysipHOi (opMyITbl OpraHMUECKOTo BEIIeCTBA MO €To
IJIOTHOCTU U MAaCCOBBIM JIOJISIM AJIEMEHTOB, BXOASIINX B €70 COCTaB, UJIU 110

MIPOYKTAaM CTOPAHMS
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