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PaGouass mporpamma mo yyeOHomy mpeametry «Xumusp» (yriyoJaeHHbIN
ypoBeHb) (mpeaMerHasi 00JacTh «EcTecTBeHHO-HAy4YHbIe NpeaMeThl») (aajee
COOTBETCTBEHHO
— TporpamMma MO0 XUMHH, XMMHUS) BKJIIOYAET MOSCHUTEIbHYIO 3alUCKY, COJEpKaHUE
00yd4eHus, IIaHUPyEMbIe PE3YJIbTaThl OCBOCHUS IPOrPAMMBI IO XUMHUH.

[TosicHuTeNnbHAs 3aMKcKa OTpakaeT oOIue el U 3aJa4 U3yYEHUS] XUMUH,
XapaKTEPUCTUKY TCUXOJOTHUUECKUX MPEANOCHUIOKK €€ U3yUYEeHHUIO O0ydarolIuMuUcs,
MECTO B CTPYKTyp€ Y4eOHOIo IUIaHa, a TaKKe MOJAXOAbl K OTOOpY COAep:KaHMs, K
ONpENENCHUIO IUJIAHUPYEMBIX PE3YNbTaTOB M K CTPYKTYpE TEMaTHYECKOIO
IJIAHUPOBAHUSL.

Conepxxanue OOydeHHsS PaCKpbIBACT COJCp)KATENIbHbIC JIMHUU, KOTOPHIE
MpeaIaralTcs st 00s3aTeIbHOTO U3YUYCHHsI B KaXKJIOM KJlacce Ha YPOBHE CPEIIHETro
ob1mero oOpa3oBaHus.

[lmanupyempie pe3yabTaThl OCBOCHHUS MNPOTPaMMbl IO XHWMHHU BKIIFOYAIOT
JUYHOCTHBIC, METapeIMETHbIC Pe3yabTaThl 32 BECh MEepUoj OOy4YeHHS Ha ypOBHE
cpenHero obmero 06pa3oBaHus, a TakKe MPEeIMETHBIC JOCTHKEHHs 00yJaroerocs
3a KX bl T0J1 00y4eHHUs.

IHosicHuTeIbHASA 3alIUCKA.

IIpenmer oprannueckoil XuMuu. OCOOEHHOCTU CTPOCHMSI U CBOMCTB OpPraHMYECKUX COEIMHEHHH.
3HayeHHue U poJib OPraHUYECKOM XMMHMU B CUCTEME €CTECTBEHHBIX M B JKHM3HHU obO1ecTBa. Kpatkuit
OYEPK UCTOPUM PA3BUTUSI OPIraHUUYECKON XUMUMU.

[TpeanocelIKu co3/1aHUs TEOPUM CTPOSHUS: TEOPUs PaJMKalloB U TEOpHs TUIIOB, paboThl A. Ke-
kyne, J. ®panknanna u A.M. bytneposa, cbe3z Bpadell u ecrectBoucnsiTaTese B r. lIneitepe. Oc-
HOBHbBIE TIOJIOKEHUSI TEOPUH CTPOEHUsI opraHuyeckux coenuHeHuit A.M. bytnepoBa. Xumuueckoe
CTPOEHHE U CBOICTBAa OpraHM4ecKux BeuiecTs. M3oMepus Ha npumepe H-OyTaHa U U300yTaHa.

DNEeKTPOHHOE 00JIaKO U OpOUTalb, UX (OPMBI S, P. DIEKTPOHHBIE U JIEKTPOHHO-TpapUUecKue
(dbopMyIibl aTOMa yTiiepo/ia B HOPMaJIbHOM U BO30YKJIEHHOM COCTOSTHUAX. KoBasleHTHas XuMudeckas
CBSI3b U €€ pa3HOBUAHOCTH. Bonopoanas cBsizb. CpaBHEHHE OOMEHHOTO U JOHOPHOAKIENTOPHOIO
MexaHH3Ma 00pa30BaHUsI KOBAJICHTHON CBS3H.

IlepBoe BaleHTHOE COCTOSHHUE - SP° - TMOPUAN3AIUS - HAa TIPUMEPE MOJIEKYIbl METaHa U APYIUX
anKkaHoB. BTopoe BaJeHTHOE COCTOSIHHE - SP’- TMOpHMAM3AIMS - HA HPUMEPE MONEKYJIbl TUIEHA.
Tperbe BaleHTHOE COCTOSIHHE - SP - THOPHIN3aLUs Ha IpUMepe MOJIEKYJIbl alleTuieHa ['eomerpus
MOJIEKYJI paCCMOTPEHHBIX BEUIECTB M XapaKTEPUCTHKA BUJIOB KOBAJIECHTHOM CBS3UM B HUX. MoJenb
I'mnencu st 0OBSICHEHUS B3aMMHOTO OTTAJIKUBAHUS THOPUIHBIX OpOUTANe M UX PaCIONOKEHUS
B IIPOCTPAHCTBE C MUHUMYM DHEPTHUH.

Hemoncrpaunu Koyuiekuus OpraHMYecKUX BEIIECTB, MaTEpUAIOB M M3IEIUM W3 HUX. Mojenu
monekyn CHs u CH3OH; CoHz, CsHs, H-OyTana, n3o0yrana. BanmonelicTBiue HaTpust ¢ STAHOJIOM U
OTCYTCTBHE B3aMMOEHCTBUS C AMATWIOBBIM 3¢pupoM. Koiekius mnoiaumepoB, MPUPOAHBIX M
CUHTETUYECKUX Kay4dyKOB, JIEKAPCTBEHHBIX MpenaparoB, kpacutenei. [llapocTepikHeBbie U 00beM-
uele Mojenu mostekynn Ho, Clz, N2, H20, CH4, CoHa, C2Ho. Mojens, BhIMOHEHHAsT U3 BO3IYIITHBIX
1apoB, IEMOHCTPUPYIOLIAs OTTAIKUBAHUE THOPUIHBIX OpOUTasIeH.

Tema Ne 1. Ctpoenue u kiaaccupukanusi OpraHu4ecKuX coeIMHeHn .
Krnaccudukanus opraHMuecKUX COEIUHEHUH MO CTPOSHHUIO YIIIEPOJHOTO CKENeTa : aluKINYecKHe
(ayikaHBI, AJTKEHBI, AJKWUHBI, AJTKOAUEHBI), KapOOUMKINYECKHE (IIMKIOAIKAaHBI U apeHbl) U TeTe-
pouuknnyeckue. Kraccupukanus opraHMYeCKUX COEAMHEHHUH MO (YHKIHMOHAIBHBIM TPYIIaM:
CIUPTHI, (DEHOJIBI, TPOCTHIE YPUPHI, ATbACTU/IBI, KETOHBI, KAPOOHOBBIEC KUCIOTHI, CII0KHBIE YPUPHI.

Homenknarypa tpuBuansHas, parmuoHanbHas u MIOITAK. Tlpuniuner oOpa3oBaHus Ha3BaHUUN



OpPraHUYECKUX COCIUHECHUM.

CrpyKTypHas M30Me€pUsi U €€ BHUJBL: M30MEPUS YIIIEPOJHOTO CKEJETa, U30MEpHsl IOJIOKEHUS
KpaTHOH CBSI3U U (PYHKIIMOHAIBHBIX TPYIII, MEXKIIaccoBas u3oMmepus. [IpocTpancTBeHHAs H30MEPHS
U €€ BHJbl: T€OMETPUUYECKas M ONTHYECKas. buonornueckoe 3HaueHUE ONTHUYECKOW H30MEPUHU.
OtpaxxeHue 0COOEHHOCTEH CTPOEHHUS MOJIEKYJ F€OMETPUYECKHX U ONTUYECKMX H30MEpPOB B HX
Ha3BaHMSIX.

Jemoncrpanuu. OOpasibl peIcTaBUTeNeld pa3HbIX KJIACCOB OPraHMYECKUX COEAMHEHUH U 1mapo-
CTEep)KHEBble MoJenn uX Mojekyna. Tabmuna «Ha3Banue ankaHoB». Moaenu MOJIEKYNI H30MEpOB
pa3HbIX BUJOB H30MEPHH.

Tema Ne 2. XumMHYecKue peakiii B OPraHu4ecKoil XuMHUH.
[TonsTe o peakuuu 3aMeieHus. ['aJoreHupoBaHue alkaHOB U apE€HOB, IIEJI0YHON THPOIN3 Tajlo-
reHankaHoB. [lonarue o peakuusix npucoeauHenus. ['uapuposanue, ruporaJoreHupoBaHue, rajao-
reHupoBaHue. Peakiuu nonumepusanuu 1 NoJukoHaeHcauuu. [TonsTue o peakuusx OTHIETUICHUS .
JernnpupoBanue ankaHoB. Jlermaparanus ciupToB. [lernapoxJIOpupoBaHUE Ha MpUMEpPE rajore-
HajkaHoB. [JoHsATHE 0 KPEeKMHIe alIKaHOB U IETIOJIMMEPHU3aLUs TOJIMMEPOB. Peakiinu nzoMepuzanuu.
'emonuTHYECKUN W TETEPONUTUYECKUI Pa3pbIB KOBaJeHTHOH cBs3u. [loHaTne o Hykieoduie u
anekTpodmie. Knaccudukanus peakiuil 1Mo TUIy pearupymoliux 4acTull (HykjieouibHble U
ANeKTpodUIbHBIE) U MPHUHIMILY U3MEHEHHS COCTaBa MOJEKyNbl. B3auMHoe BiusHUE aTOMOB B
MOJIEKYJIaX OpraHu4yeckux BemlecTB. MWHAYKTUBHBIH u Me3oMmepHbli 3ddektsl. [IpaBuio
MapkoBHHKOBA.
Pacuyernsie 3axaun. 1. Boruncinenue BpIxo/1a MpOayKTa peakliui OT TEOPETUUECKH BO3ZMOXKHOIO. 2.
KomOuHupoBaHHbIe 3a/1a9H.
JdemoncTpanuun. ObdecuBeunBanne 6POMHOM BOJIbI STUIICHOM U alleTUJIEHOM. B3pbiB cMecu MeTaHa
¢ xaopom. [Tonyuenue striena u stanona. Kpekusr kepocuna. ['openune metana. Jlenonumepusanus
MOJINATUIICHA.

Tema Ne3 YrieBogopoanl.

[Tonsatue 06 yriaesogopoaax. [IpupoiHble HCTOUHUKH YIiIeBo10po/10B. He(Th 1 ee mpoMbIIIIeHHAs
nepepaborka. OpakMOHHAS NEperoHKa, TePMUUYECKUN M KaTaTUTHUECKU KpekuHr. [IpupoaHbiit
ras, ero CoOCTaB U NPAKTUYECKOE UCMOIb30BaHue. KaMeHHbIN yrosb. KokcoBaHMe KaMEHHOTO YIJIA.
[TpoucxoxaeHne NpUpPOJHBIX KICTOUHUKOB YIIIEBOIOPOJIOB. PU(POPMUHT, aTKuIMpoBaHUe U apoma-
TU3aUs He(PTENPOYKTOB. DKOJOTHUECKUE ACHEKThI 100bIUH, epepaboTKH U MCIIOJIb30BaHMS MO-
JIE3HBIX UCKONIAEMBIX.
Aukanbl. ['omonmornueckuit psg u obmas Gopmyna ankaHoB. CTpoeHue Mojekyn ankaHoB. M3o-
Mepust U (pusnueckue cBoiicTBa. AJKaHbl B pupoje. [IpoMelnieHHble cnocoObl MOMy4YeHus: Kpe-
KMHI QJIKaHOB , (paKIMOHHas meperoHka Hedrtu. JlabopartopHble criocoObl MOTYYEHUs aTKaHOB:
cunte3 Bropia, nekapOokcumupoBaHue cojieil KapOOHOBBIX KUCIIOT, THUIPOSIN3 KapOuoB. Peakimm
3aMEIIEHUS , TOPEHUS aJIKaHOB B PA3JIMYHBIX YCIIOBHUSAX, TEPMUUYECKOE pa3IokKeHUE, H30MEepU3aLlus.
[Ipumenenue ankaHoB. MexaHU3M peakIMy paJuKaIbHOT0 3aMeIIeHUs, ero cTaauu. Mcnonb3oBanue
3HaHUH 0 MexaHu3Me (CBOOOHO-paAUKaATIEHOM) PEaKLUi B TPaBUIIaX TEXHUKU O€30MTaCHOCTH B OBITY
U Ha POU3BOJICTBE.
Aukensbl. ['omonornueckuit psa u obmas Gopmyna. CTpoeHHe MOJEKYIIbl STHIIEHA U . aJKEHOB.
W3mepus, HOMEHKIIATypa U (pU3NYecKre CBOMCTBA aJIkeHOB. [loaydeHne STHIIEHOBBIX YIII€BOIOPO-
JI0OB U3 QJIKaHOB, TaJIOT€HAJIKaHOB, cUpTOB. [lonspu3anusa nu - BA3M B MOJIEKYJIaX AJIKEHOB Ha
npumMepe nporneHa. [loHsATHE O MOJOKHUTETHLHOM MHIYKTUBHOM 3(QEKTe Ha MpUMepe MOJIEKYIIbI
nporeHa. Peaknuu mnpucoenuHeHus (raJloreHUpOBaHHE, THAPOTaJIOreHUpPOBAHME, THpaTalllu,
rUApupoBanus). Peakiuu okuciaeHus v noiuMepu3anuu ankeHoB. [IpuMenenne alkeHoB Ha OCHOBE
UX CBOMCTB. MeXaHu3M peakuuiIeKTpoPHiIbHOro npucoequHeHusi. OKUCIIeHre alKeHOB B Pa3HbIX
YCIIOBHSIX.
AakuHbl. ['omonoruaeckuii psaa. Odmas hopmyna. CTpoeHHE MOJICKYIIBI alleTHIICHA U AP. AIKHHOB.



W3omepust 1 HOMEHKJIaTypa alkuHOB. [lomydeHne ajqKMHOB: METAHOBBIM M KapOWIHBIN CIIOCOOBI.
du3nyecKkue W XUMHUYECKHE CBOMICTBA: PEAKUUU IMPUCOCAUHEHMS: TaJIOTEHUPOBAHUE, TUApPOra-
JoreHupoBanue, rujaparauuu (peakuus Kydeposa), ruznpupoBanue. Tpumepusanus aneTujicHa B
6enson. [Ipumenenue ankuHoB. OkucieHue ankuHoB. OcoOble CBOWMCTBAa TEPMUHAIBHBIX AJKUHOB.
Aaxaguenbl. O0mas Gopmysa, CTpOEHHE MOJIEKYJ, H30MEPUS. 1 HOMEHKJIaTypa ajkaaueHo. du-
3UuYecKHe CBOMCTBA. B3anMHOe pacnosiokeHne Nu-cBsi3ed B MOJIEKyJaxX; KyMyJIHPOBaHHOE, COMps-
KEHHOE, H30iHpoBaHHOE. OCOOEHHOCTH CTPOCHUS COIPSHKEHHBIX allKaJueHOB, MX IOJyYEHUE.
AHanorus B XUMHYECKUX CBOMCTBAX ajJ€HOB U ankaaueHoB.. [lomumepusanus aneoaueHos. Haty-
palbHBIA U CHHTETHYECKUM Kaydyku. Bynkanuzamus kaydyka. Pesumna. Paborer C.B.JIeGenena.
OCOoOEHHOCTH peakIMyd MPUCOCTUHEHUS K aJKaJAueHaM C CONPSIKCHHBIMH — IH-CBS3SIMU.
Huxnoankansel. [lonartue u ux cBoiicTBa. ['omonorudeckuii psa u odmas Gopmyna. Hanpsokenue
mukia B C3He, C4Hs, CSHIL xondopmaruun CeHiz. U3omepus nukioankaHoB (10 yriIepoAHOH HEenH,
LIUC, TPaHC, MEXKIaccoBasi). XHUMHUYECKHE CBOMCTBA: TOpPEHHUE, pa3JIOKEHUE, PpPaJUuKaIbHOE
3amernieHue n3omepusanusi. OcoOble CBOWCTBA UKIIONPOIIAHA, TUKIO0YTaHA.

Apenbl. benzon kak mnpencraButenb apeHoB. CTpoeHue MoOseKysbl Oenzona. ComnpspkeHue -
cBszeil. M3omepus, HOMEHKIIATypa apeHoB, UX noiydeHue. ['omonoru OeHzona. Bnusaue 60koBoi
[[ENU Ha 3JEKTPOHHYIO MJIOTHOCTh COMPSKEHHOTO MHU-00JIaka B MOJIEKyJax OEH30Jla Ha MpuMmepe
TOJIyoJia. XUMHUYECKHE CBOMCTBA OEH30J1a: peaklMy 3aMelleHusl (TaJoreHUpOBaHUE, HUTPOBAHUE U
ankwiupoBanue). [Ipumenenne O0eH307a U ero roMoioroB. PagukanbHOe XJIOPUPOBAaHUE, €r0 Me-
XaHU3M U YCIOBHUs mpoBeaeHusd. Katanmutudeckoe rufpupoBanue OeH3oma. MexaHU3M peakuuu
ANEKTPOGUIBHOTO 3aMEeIeHUs: TaTOreHUPOBaHMs, HUTPOBAaHUS OeH3051a U ero romosioroB. Cpas-
HEHHE PEaKIMOHHOM crocoOHOCTH OEH30a U TONIyosia B peakuusax 3aMerieHus. OpueHTupyroee
neiicrsue rpymnibl aToMoB CH3 - B peakuusix 3amMelleHus ¢ yuacTueM Toiryosia. OpueHTaHTbI IEPBOTO
U BTOPOrO poOJa B pEaKLUAX 3aMELIEHMs] C ydacTHeM apeHoB. Peakiuu OOKOBBIX Iemeu ai-
KHJIOEH30J10B.

Pacuernsble 3amaum. 1.HaxoxneHue mosekynsspHOW (OpMynbl OPraHMUYECKOTO COEAMHEHMS I10
Macce (00bemMy) MpOaYyKTOB cropanus. 2. Haxoxaenne MonekyasipHoi (OpMyIIbl BEIIECTBA IO €ro
OTHOCHUTEJIbHOW TJIOTHOCTH M MAaccCOBOH J0je 3JeMEeHTOB B coequHeHusax. 3. KomOuHupoBaHHbBIE
3aJ1a4H.

HMemoncrpanun. Komnekuus «[IpupogHsle HCTOUYHUKH YII€BOAOPOAOB.» CpaBHEHHE MPOLECCOB
ropenust Heptu u raza. OOpa3oBanue He(TIHON MIJICHKH HAa TIOBEPXHOCTH BOAbI. PacTBOpeHue na-
paduna B OeH3UHE U HCTIapeHue pacTBopuTes u3 cMecu. [lnaBnenue napaduHa v ero OTHOIIEHHE K
Bozie. Paznienenue cmecu G€H3MH-BOJIA C MIOMOUIBIO JENUTENbHON BOpOHKH. [TonyyeHne meraHa u3
alierata HaTpus U rUApOKcuAa HaTpus. Moaenu monekyn ankaHoB. ['opeHre MeTaHa u napaduHa.
OtHomieHne MeTaHa, OeH3WHA, MapaduHa K OPOMHOW BOJIE€ W PACTBOPY IE€pMaHTraHaTa Kallvs.
Boccranosnenue okcuga Meau napapuHoM. Mozenu MoJeKynl u3oMepoB ankeHoB. [lomydenue
TeHa U3 d3TaHoyia. OOeclBeuMBaHHWE 3TEHOM pAcTBOpa IMEepMaHIraHara Kaiusd. [opeHue sTeHa.
[Tonyuenue anerusieHa u3 kapOuaa Kanpiusa. Ou3nueckre CBOMCTBA arleTwieHa. B3anmoneiicteue
areTuieHa ¢ OpOMHOW BOJIOM M TepMaHraHata kamus. ['opeHue aneruneHa. B3aumopeicTBue c
pacTBOPOM COJIM MEIH U cepedpa.

Mognenu MOeKyJ ajlkaIueHOB C pa3JIMYHbIM B3UMHBIM paclojoXeHueM nu-cesizeil. Koarynsanus
MJIEYHOT'O COKa (HKyca.

Mopenu MoKy HUKJIOATKaHOB U alKeHOB. OTHOIIEHHE LIUKJIOAKEHa K PacTBOPY IIEpMaHIraHaTa
KaJust 1 OpOMHOI BoJie.

Mogenu Monekyn 6eH305a U ero roMoJioroB. PazieneHue ¢ moMoIIbIo IeIUTENbHOM BOPOHKH CMe-
CH TOJIYOJIa ¥ BOJIBL.

PactBopenue B OeH301€ pa3IUYHbIX OPraHUYECKUX U HEOPTaHUUECKUX BEIIECTB. DKCTparupoBaHue
Hoga GeH30J10M M3 BOJHOTO pacTtBopa. ['openne 6eH3om1a. OTHOIIEHHE OeH30J1a K OpOMHOM BOJIE H
pactBopy MapraHuoBku. [lomyuenue HuTpobenszona. ObecuBeunBaHuEe TOJIYOJIOM MOJKUCICHHOTO
pacTBopa MapraHiioBKM 1 OpPOMHOM BOJIBI.



JlabopaTopusblie onbIThl. 1. IlocTpoenne Moneneil Monekyn ankaHoB. 2. CpaBHEHHE IJIOTHOCTH
CMEIIMBAaeMOCTH BOJbI U KepocuHa. 3. [locTpoeHue moseneit Mosekyn ankeHoB. 4. OOHapykeHue
asikeHoB B OensuHe. 5. [lomyueHue aneruieHa U ero peakuuu ¢ OpOMHOM BOJOW U pacTBOPOM Tep-
MaHraHarta Kajus.

Tema Ne 4. CiupThbl M (DeHOJIBI.
Cruptbl. CoctaB u kinaccudukanus. M3omepust u ¢pusndeckue cBoiictBa. CriocoObl MOTyYEHHUS.
MesxmMornexynsipHast BOIOpoAHast cBsA3b. OCOOEHHOCTH ANEKTPOHHOI'O CTPOEHUS MOJIEKYJ CIIUPTOB .
XUMUYEeCKHE CBOMCTBA, 00YCIOBIEHHBIE (DYHKIMOHAIBLHOM TpyHIoii: 00pa3oBaHUE AKOTOJISATOB,
B3aMMO/ICIICTBHE C TaJIOr€HOBOIOPOAAMHU, MEXKMOJICKYIISIpHasl U BHYTPUMOJIEKYJISIpHAs Jeruapara-
s, STepuUKaIys, OKUCICHHE U ACTHAPUPOBaHUE cUPTOB. OCOOEHHOCTH CBOMCTB MHOTOATOM-
HBbIX cnupToB.. KauecTBeHHas peaklivs Ha MHOIOATOMHbIE CIMPTHL. BaxHeillne npeacraButenu
cnupToB. PU3NOIOIHUYECKOE AEMCTBUE METaHOJa U 3TaHOJIA. AJIKOTOJIU3M, €ro nocienacTsus. IIpo-
¢duIaKTIKa aNTKOTOJIN3MA.
®enoubl. OeHon, ero (pu3mUeckne CBOWCTBA M MOJTy4YCHHE. XHMHUYECKHE CBOMCTBA (heHOJIA IO
(GyHKIMOHATIBHON Tpymie (KUCIOTHBIE) W MO OCH30JbHOMY s/Apy. B3ammMHOE BIMSHUE aTOMOB H
rpynmn Ha npumepe genona. [lonmukonaencanus genona c hpopmanbaerugoM. KauectBeHHas peakuus
Ha ¢Qenon. Ilpumenenue denomna. Knaccuduxamus ¢enonoB. CpaBHEHHE KUCIOTHBIX CBONCTB
BEIIECTB, COJIEPKALIUX THIPOKCUIBHYIO TPYIIY: BOABI, OAHO ¥ MHOTOATOMHBIX CIHPTOB, (heHoIa.
OnekTpodunbHOEe 3aMelieHne B O€H30JbHOM Koublle. llpuMeHeHue mnpou3BOAHBIX (HeHoa.
Pacuernble 3a1aun. Boryncienus mo TepMOXUMHYECKUM YPABHEHUSIM.
Hemoncrpanun. dusnyeckue cpoiictBa cnuptoB. Monenu monekyn CsHgO, CsHroO. Konnue-
CTBEHHOE BBITECHEHHE BOJOpOJa W3 cnupTa HaTpueM. CpaBHEHHE TOpeHUsl cnupToB. CpaBHEHUE
B3aMMOJICICTBUS C HaTpuUeM dTaHoja U riauuepuHa. [lonydyenne nuatunosoro 3¢gupa. Ilomyuenue
clI0KHOTO 3¢upa sTrnanerarta. [lomyuenue steHa u3 atTaHona. PactBopumocTts eHosa B BoJie pU
pasHbIx Temneparypax. [lonydyenue ¢peHona u3 peHonsiTa HaTpPUsl C MOMOIIBIO YTOJbHOM KUCIIOTHI.
Peaxmus penona ¢ xjgopuaom xemnesa.
JlabopaTopHble onbIThI. 6. [IocTpoeHne Moenel MOIeKyI HU30MEPHBIX CIUPTOB. 7. PacTBOpUMOCTD
cnupTOB B Boze. 8. PacTBopuMOCTh B BOJ€ MHOIOAQTOMHBIX CHHPTOB (riuuepuHa). 9. Bzan-
MoJieiicTBre TauneprHa ¢ ruapokcuiom Meau I1. 10. BzaumoneiictBie BogHoro pactsopa ¢eHona ¢
OpOMHOM BOJIOH.

Tema Ne 5. Anbaernabl. KeToHBI.
CTtpoeHue MOJIEeKyYI allbJeTUA0B U KETOHOB, UX U30MEpHs U HOMEHKIaTypa. OCOOEHHOCTH CTPOEHUs
KapOOHMIbHOM Tpynnbl. dusnueckue cBoiicTBa anblerunoB. [IpencraBureny aiabAEruaoB HU
KETOHOB. XMMHUYECKHE CBOMCTBA aJIbJIETHJIOB: THUIPUPOBAHUE, OKUCICHHE aMMUAUYHbIM PacTBOPOM
okcuaa cepeOpa u rugpokcuga menu. KauecTBeHHbIE peakiMy Ha ajabAeruibl. Peakuus MmoJnKoH-
nercauuu. OCOOEHHOCTH CTPOEHUS U XMMHUYECKHe CBOicTBa keToHOB. HykneoduiabHoe npucoenu-
HEHUe K KapOOHWIBHBIM COeIMHEHUsIM. B3anMHoOe BiusiHUE aTOMOB B MoOJieKyJax. ["ajoreHupona-
HUE allbJIETU]IOB U KETOHOB M0 HOHHOMY MeXaHU3My Ha cBeTy. KauecTBeHHast peakiusi Ha METHII-
KETOHBI.
JemoncTpanuu. Mojienu MoJIeKyJl allbJIeTHA0B U KeTOHOB. OKuciieHre OeH3albAeriia Ha BO3/y-
xe. Peakmust «cepeOpsiHOro 3epkainay. OKHCIeHHEe allbJIeTUA0B THAPOKCHIOM MEJIH.
JlabopaTopHusbie onbIThl. 11. [TocTpoeHne Moneneit MoIeKyaI H30MEPHBIX aJIbJETUIOB U KETOHOB.
12. Peakuus «cepedpsiHoro 3epkanay. 13. OkuciaeHue aibIerui0B THAPOKCHIOM Mean2. 14.
Oxwucnenue GeH3alIbJeTu1a KUCIOPOIOM BO3yXa.

Tema Ne 6 KapOoHOBBIE KHCJIOTBI, C102KHbIE 3(UPBI U KUPBI.
KapooHoBble kuca0Thl. CTpoeHHE MOJEKYNT U KapOOKCUIbHOUM Tpymmbl. Knaccudukanus u HO-
MeHKIatypa. @u3nueckre CBOMCTBA U UX 3aBUCHUMOCTB OT CTpoeHus MoJiekyi. [Ipupoansie kap0o-
HOBBIE KUCJIOTHI M UX OHojormueckas poib. OOIine cBOWCTBa HEOPraHUYECKHX M OPraHMYECKHUX



KHCJIOT: B3aUMOJIEUCTBHE C METAJUIaMU, OCHOBHBIMU OKCHJAMH, OCHOBAaHHUSIMU U COJIIMU. BiusiHue
YIIIEBOAOPOAHOTO pajrKalia Ha CHIIy KapOOHOBOW KHUCIOTHI. XMMUYECKHE CBOICTBA HEMPEACTbHBIX
KapOOHOBBIX KHCIIOT.
Caoxuble 3¢upsbl. CtpoeHue, uzomepusi, HoMeHKIaTypa. OOpaTUMOCTh peakiuu TepupuKaImm,
TUAPONU3 CIOXKHBIX 3¢upoB. PaBHOBecue peakuuu sTepuduKanud - TUAPONIN3A; (AKTOPHI,
BIIMAIOIINE Ha Hero. PelleHne pacueTHbIX 3aJad Ha OINpPEACIICHUE BbIXOJa MPOAYKTa PEAKLHMH OT
TEOPETUYECKH BO3MOKHOTO, YCTaHOBJIEeHHE (OPMYIIbBI M CTPOCHUS BEIECTBA MO MPOAYKTaM €ro
CropaHusl.
Kupsl. XXups! - crioxsbie 3QuUpsl rIMIepruHa U KapOOHOBBIX KHCIOT. COCTaB U CTPOCHHUE KUPOB.
Howmenknarypa u knaccudukanus xupoB. Macna. XXupsl B mpupoje. CBoicTBa )XKUPOB U OHMOJIOTH-
yeckue (pyHkiuu. OMbUICHHE )KUPOB U MoiydeHue Mbuta. OObsSCHEHHE MOIOUIMX CBOMCTB MbLIA.
I'unpupoBanue xunkux xupos. Maprapus. [lonsatue o CMC. CpaBHeHHE MOIOIIUX CBOMCTB Mblila
u CMC.
JlemoHcTpanuu. 3HaKOMCTBO C (PM3NYECKMMHU CBOMCTBAMU MYpPaBbUHOMW, YKCYCHOU, CTEApUHOBOM,
NaJLMHTHHOBOM, OCH30HHONW U OJIEMHOBOH KuciioTaMH. Bosronka OeH30iHONH KHCIOTBL OT-
HOIlIEHHE KapOOHOBBIX KUCIOT K Boje. CpaBHEHHE KUCIOTHBIX CBOWMCTB MYPaBbHHOW U YKCYCHOM
kucnot. [lonydenue stunanerara. OTHOIIEHHE ero K OPOMHOI BO/Ie, K pacTBOpY IMepMaHTraHara Ka-
nusi, K KapOOHOBBIM KHCIIOTaM. MoAenu MOJIEKYJ CIOXKHBIX 3(UPOB U KapOOHOBBIX KUCIOT. OTHO-
[IEHHE Macia K BOJHBIM pacTBOpaM OpoMa U MapraHIIOBKH.
JlabopaTopusbie padorsl. 15. [loctpoenune mozaeneil Moiekysn KapOOHOBBIX KHCIOT M CIIOKHBIX
a¢upoB. 16. CpaBHEHHE CUIIBI YKCYCHOM M COJITHOM KUCJIOT B peakuuu ¢ UUHKOM. 17. CpaBHeHUE
PacTBOPUMOCTH B BOJ/I€ KapOOHOBBIX KUCIIOT U UX cojiei. 18. BlaumoaeiicTBue kKapOOHOBBIX KUCIOT
C METaJulaMHi, OCHOBHBIMH OKCHJIAMH, OCHOBaHUSIMH, aM()OTEPHBIMU THIPOKCUAAMHU U COIAMU. 19.
PacTBOpUMOCTB JKHMPOB B BOJE U OPraHUYECKUX PACTBOPUTEIAX.

Tema Ne 7. YraeBoasl.
Momno-, iu—mu nosmcaxapuasl. [IpencraBurenn kaxaoi rpynmnsl. Mx 3HaueHNe B )KU3HU YEJIOBEKA U
oOmiecTBa U uX OMoOJIOruYecKas poJib.
Momnocaxapuasbl. [moko3a, ee (uznyeckre CBOMCTBA M CTPOEHHE MOJEKYJbl. 3aBUCUMOCTb XH-
MUYECKUX CBOMCTB OT CTPOEHUS MOJEKYJbl. B3anMonelicTBrue ¢ THAPOKCHIOM MENU 2 MPHU pa3HBIX
YCJIOBHUSAX, 3TepUUKAIMS, PEaKIHsl «cepeOpsiHOro 3epKasia», TuapupoBanue. Peakuuu OpoxeHus.
I'moxo3a B mpupone. buonorndeckast pons riroko3sl. [Ipumenenne Ha ocHOBE cBOMCTB. PpykTo3a
KaK n30Mep rioko3bl. CpaBHEHHE CTPOEHUS U CBOMCTB (PPYKTO3BI U IIOKO3bI. PPyKTO32a B IPUPOJIE
u ee Guooruyeckas posib.
Mucaxapuabl. CtpoeHue nucaxapuaoB. BoccranaBiuBaromye M HE BOCCTAHABIMBAIOILIME JHca-
xapunsl. Caxapa, 1aKT03a, MaJbT03a, UX CTPOCHUE U OMosIoruyeckas posib. [ uaponu3 nucaxapuaos.
[IpoMbliIIeHHOE TOTyYeHUE caxapo3bl.
IMonu caxapuabl. Kpaxman u nemitroso3a (CpaBHUTENbHAS XapaKTEPUCTUKA: CTPOCHHUE, CBOWCTRA,
ouosnorudeckass poib). dusmueckne M XUMHUECKHE CBOWCTBA, TUAPOJIN3 MosMcaxapuaos. Ka-
YecTBEHHas peakiuus Ha Kpaxmai. [lonucaxapuasl B mpupone U ux O6uonorudeckast pois. [lpume-
HeHue nonucaxapuloB. IIoHATHE O MCKYCCTBEHHBIX BOJIOKHax. B3auMoJeiCTBHE LEUIIOIO03bI C
KHUCJIOTaMH1 - 00pa30oBaHKE CIIOKHBIX 3()UPOB.
Jemoncrpanuu. OGpa3ubl yrieBoloB U U3Jenuil u3 HuX, B3zaumoneiicTBue caxaposbl ¢ THIPOK-
cuznoM Meau 2. [lonydyeHne caxapaTta Kajablus U BBIAEIEHUE caxapo3bl U3 pacTBOpa caxapara Kajlb-
s, Peakius «cepeOpsiHOTO 3epKajiay sl I1t0Ko3bl. OTHOIIEHHE PacTBOPOB caxapo3bl U MAIbTO3bI
K THJIPOKCUY Melu 2 pu HarpeBaHuu. O3HaKOMIICHHE ¢ PU3NUECKUMU CBOMCTBAMHU LEJITIOJIO3bI U
kpaxmaina. HaOyxanue nonucaxapuaos B Boje. [lomyuenne HUTpaTa HeII0I036lI.
JlabopaTopHblie onbIThl. 20. O3HaKoMIIeHHE ¢ PU3NISCKUMH CBOMCTBaMHU TITIOKO3bI. 21. B3au-
MOJICHCTBUE TJIFOKO3bI C TUAPOKCUIOM MEIY MPHU H. y. U HarpeBaHuu. 22. Bzaumoneiicteue
TTFOKO3BI ¥ CaXapo3bl C aMMHUAYHBIM PACTBOPOM OKcHIa cepedpa. 23. KucioTHbIi ruapoans
caxapo3sbl. 24. KauecTBeHHast peakius Ha Kpaxmai. 25. 3HaKOMCTBO C KOJUIEKIIMEN BOJIOKOH.



Tema Ne 8. AzoTcoaepxkaniue oprannyecKne COeANHEHUsI.
Amunbl. CoctaB U cTpoeHne aMHHOB. Kitaccudukanus, n3omMepusi 1 HOMEHKIaTypa. AnudaTu-
YeCKUe aMHHbI, aHWIUH. [lonydenne aMruHOB. PU3NYECKUE U XMMHUYECKHUE CBOMCTBA. B3aumoneri-
CTBHUE C BOJOU M KUCIOTaMH. AJIKUIIMPOBAHUE U allUIMPOBAHNE aMUHOB. B3anMHOe BiMsiHUE aTOMOB
B MOJIEKYJIAX Ha IPUMEpEe aMMHaKka U aMUHOB. [I[puMeHeHre aM1HOB.
AMMHOKHCJIOTHI B 0ejiku. COCTaB U CTPOEHUE MOJIEKYJT aMUHOKUCIOT. M3omMepus. J[BoiicTBeH-
HOCTb CBOMCTB U €€ MprUunHa. XUMHYECKHE CBOMCTBa aMUHOKHUCIOT. OOpa3oBaHe BHYTPUMOJIEKY-
JSApHBIX coiied. Peaknuu nonukonaeHcanuu. CHHTETHYECKHE BOJIOKHA. buonormueckas poiib u
MIPUMEHEHUE aMUHOKHCIIOT. benku kak npupon
Hble OnomnonuMepkl. [lenTuaHas rpyrmma aToMoB U ienTuaHas cBs3b. [lentunbl. benku. CTpyKTyphl
Oenmka. XWMHYECKHE CBOWMCTBA OCNKOB: TOPEHHE, JEHATypalus, THAPOIU3, IBETHBIC PEaKIIUU.
Oyuknuy ¥ 3HaYeHHe 0eTKoB. UeTBepTHUHAs CTPYKTypa Oelka Kak arperaiusi OSIKOBBIX U HEOe -
KOBBIX MOJIeKYIL. [TpoGiiema GeKOBOTO TONOJaHUS U €€ PEIICHUS.
HyxkJiiennoBble kucjaoTbl. CTpoeHHE HYKICOTHUIOB. [lOHITHE O MUPUMHIAMHOBBIX M IyPHUHOBBIX
ocnoBanusix. Crpoenue JIHK. buonormueckas pons JHK u PHK. ['ennas nnxenepus u OHOTEXHO-
norusi. Tpancrennsie GopMbl )KUBOTHBIX U PACTCHHIA.
Jdemoncrpaunu. dusznyeckre CBOiCTBa MeTuiaMuHa. ['opeHune meTuiamuHa. B3anmojeicTBue
aMHUHOB ¢ BOAoM W kuciotamu. OTHOIIeHHe OeH30J1a U aHWIMHA K OpoMHOM Boae. OkpalruBaHue
TKaHeW aHWJIMHOBBIMU KpacuteiasimMu. OOHapykeHHe (YHKIHOHAIbHBIX TPYII B aMUHOKHUCIOTAX.
Helitpanu3anus meno4yu u KUCJIOThl aMUHOKUCIOTOM. PacTBopenue u ocaxaenue 6enkoB. [leHary-
pamus 6enkoB. KayectBennslie peakuuu Ha 6enku. Moaenu monekyn JJHK u PHK. O6pasust TpaHc-
TE€HHBIX MPOJYKTOB MUTAHUS U JICKAPCTBEHHBIX MPENapaToB, U3TOTOBJICHHBIX C MOMOIIBIO0 T€HHOU
WHXXEHEPUH.
JlabopaTopHble onbIThL. 26. [locTpoeHue Mozeneir Mojiekya aMUHOB. 27. CMelnBaeMOCTh aHU-
nuHa ¢ Boaou. 28. O0pa3oBaHue cojieil aMUHOB ¢ KuciaoTaMu. 29. KauecTBeHHast peakiius Ha OEJIKH.

Tema Ne 9. Buojiornueckn aKkTHBHbBIE BellleCTBA.
Buramuusl. [lonstue o Butamunax. Knaccudukauus u o6oznauenue. Homel norpednenus. Bura-
munbl C, D, A, E. Tlonsatue o aBUTaMHHO3aX, TUIIEp - THUMOBUTaMuHO3aX. [Ipodunaktruka aBuTa-
MuHO030B. OtaenbHble npeacrasutenu: C, PP, B, A, E, D; u ux Guonorudeckas poib.
®epmenTsl. [ToHsTHE 0 pepMeHTaX KaK OMOIOTHUECKUX KaTanu3aTopax 0eITKOBOM MPUPOIBL.
3HaueHue B OMOJNIOTMH U IPUMEHEHHe B poMblluieHHOCTH. Knaccudukanus pepmentoB. OcobeH-
HOCTH CTPOEHUS U CBOMCTB (DEPMEHTOB: CEIEKTUBHOCT U 3PPEKTUBHOCTH. 3aBUCIMOCTh aKTHBHO-
ctu pepMeHTOB OT Temrepatypsl U pH cpensl. CpaBHEHHE C HEOPTaHUYECKUMH KaTalu3aTopaMHu.
I'opmonbl. [ToHsATHS 0 TOpMOHAX KaK OMOJIOTHYECKUX aKTUBHBIX BEUIECTBAX, BHIMOTHSIOMINX
SHIOKPUHHYIO PETYJIAINIO KU3HEISATeTLHOCTH oprann3MoB. Kitaccudukamnus u oTaenpHbIe pe-
CTaBUTEIU: ACTPAIUOI, TECTOCTEPOH, HHCYJIUH, aIpCHAIINH.
JlekapcrBa. [loHsaTHe 0 JIeKapcTBaX Kak XUMHUOTEPANEBTUYECKUX TIpermapaTax. [ pyIimbl JIeKapCTB.
be3onacHbie criocoObl MpUMEHEHUS, JIeKapCTBEHHBIE (PopMbl. VicToprs pa3BUTHs U BO3SHUKHOBEHUS
XUMHUOTEpanui. MexaHu3M JeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX MPEMapaToB, CTPOCHUE MOJIEKYT,
MPOTHO3MPOBAHUE CBOWCTB HA OCHOBE aHAllM3a XUMHUYECKOTO CTpPOeHUs. AHTHOMOTHKH, HX
knaccudukanus. ucbakrepno3. Hapkotuku, HapkoMaHusi U ee npoduinakTuka. JJeMoncTpanum.
OOpasupl BUTaMUHHBIX npenaparoB. [lonmuBuramuuel. Wnmoctpanun ¢ororpaduil KUBOTHBIX C
pas3nuuHbIME (hopMaMu aBUTOMHHO3a. CpaBHEHHE CKOPOCTH PA3JIOKEHHSI TIEPEKUCH BOAOPOA MO/
neiictBueM (hepMeHTa M HEOPTaHWYECKUX KaTaau3aToOpOB- XJOpHAa kene- 3a3. BizaumopeiicTBue
aJipeHaJIMHA C PacTBOPOM XJIOpHa keie3a. benkoBas nmpupoaa uHcynuHa. [lnakarel ¢ popmynamu
TEeTPALMKIIMHA, ACTTUPUHA U JIP.
JlabopaTopHubie onbIThL. 30. OOHapyxeHHe BUTaMHHA A B pacTUTeIbHOM Macie. 31. OO0HapyxeHune
ButamuHa C B s0mouHOM coke. 32. OOHapyxkeHue ButamuHa D B sxenTke KypuHOro siima. 33.
@epMEHTATUBHBIA THAPOIU3 KpaxMmalia Mo AeicTtBueM amuiiasbl. 34. Pa3nokeHue nepokcuaa



Bozopofa. 35. JleficTBue AeruaporeHassl Ha METWICHOBBIM cUHUM. 36. VcnipiTaHne pacTBOPUMOCTH
aJipeHaJIMHa B BOJAE U COJIIHOW kucioTe. 37. OOHapyXKeHHe aclMpuHa B TOTOBOW JIEKapCTBEHHOU
dopMe - peakuus ¢ CyabhaToM OCpUILTHS.

IpakTukym. 1. KauecTBeHHbIN aHATU3 OPraHUYECKUX COCTUHEHUH. 2. YrineBogopoasl. 3. CnupTsl
u Qenombl. 4. Anpaeruapl U KeToHbl. 5. KapOoHOBBIE KHCIOTHL. 6. YrieBoabl. 7. AMUHBI,
AMUHOKHCIIOTHI, Oenku. 8. aeHTudukanus opraHnaeckux coequHeHui. 9. JleiictBue hepMeHTOB Ha
pasnuuHble BemecTa. 10. AHain3 acnupyHa U rapaneraMmoa.

11 kiaace

Tema 1. Ctpoenne BemecTBa (8 4)

Crpoenne aroma. CoBpeMEHHBIE ITPEACTABICHUS O cTpoeHuu aroma. COCTOSHUE 2JIEKTPOHA B aTOME.
KoprmyckynsspHO-BOTHOBOH nyanu3Mm 3ekTpoHa. KBanToBble ymcna. OCHOBHOE M BO30YXKIEHHOE
cocrosinre atoma. [IpaBuino Xynna. [Topsaok 3amoinHeHus: HOAYpOBHEH y S-, p-, d- u /-37eMeHTOB.
DNeKTpOHHbIE KOH(pUIypalMM aTOMOB. V3MeHeHue aroMHOro pajauvyca B MEpHOJax U TpyIIax
nepuoaudeckoit cuctemsl 1. . Menneneesa. O6pazoBaHue HOHOB. DHeprust noHuzauuu. CpoJacTBo
K 3JIEKTPOHY. DJIEKTPOHHOE CTPOEHUE HOHOB.
Xumnueckas cBs3b. Kpucrammyeckue pemérku. OOLiye NnpencTaBlIeHUs 0 XUMHUYECKOM CBSI3H.
DNeKTPOOTPULATENILHOCTh. MeTalibl 1 HeMeTaJlIbl. XMMHUYECKasl CBsI3b: MOHHAsI, METalInyecKas,
KoBajieHTHas. KoBaneHTHas OIspHAs U KOBAJIEHTHAs! HEMOJAPHAs CBsI3b. JIUNoau. DHEprus CBA3H.
Jimaa cBsizu. MexaHu3Mbl O0pa3OBaHMsI KOBAJICHTHOW CBS3M — OOMEHHBIM W JOHOPHO-
akuenTopHelid. Tunsl rubpuanszannu. OpueHTtanus ruOpuaHbIX opouTanei. [lpouHocts a-csizu  u

JI-CBSI3H. HeBasieHTHBIE B3aMMOJEHCTBHAS —OPHUEHTALMOHHOE M JAMCIEPCHOHHOE.
Bonoponnas cBsa3b.  Kpucrainuueckue — pelIETKM:  MOJIEKYJSIDHBIE, AaTOMHBIE, HMOHHBIE,
METaJUIMYECKHE.
Lemoncmpayuu. Mogenu HOHHBIX,  aTOMHBIX, MOJIEKYJISIPHBIX U
METAJUIMYECKUX KPUCTALINYECKHUX PEIIETOK.

Tema 2. OcHOBHBIC 3AKOHOMEPHOCTH NPOTeKaHus peaknuii (12 49)

DneMeHTbl XMMHUYECKON TepMonHaMuKH. CaMOIpOU3BOJIbHbBIE U HECAMOIIPOU3BOJIbHBIE PEAKIIHH.
XuUMHYECKass TEPMOJMHAMUKA.
TepMmoarHaMHUyecKasi CUCTEMa — OTKpPBITash U 3aKpbITas. DK30TEPMUUECKHE U SHIAOTEPMHUUECKUE
peakuuu. BHyTpeHHAs SDHEPrUsl. DHTAIBINS U SHTPOINSA. DKCTEHCUBHBIE ITapaMeTpbl. IHTeHCUBHBIE
napaMmerpsl. OHepruss ['mb6ca. OHTanbNUWHBIL M AHTpONMMHBIA  ¢akropbl. [IpuHUIMI
HHEpPreTU4ecKoro conpsbkeHus. O0paTuMble M1 HeoOpaTHMble peakluu. XUMUYECKOe PaBHOBECHE.
Koncranta xumuueckoro paBHoBecHs. (CMelleHME XHUMHUYECKOro paBHoBecus. [Ipunmun Jle
[Tarense. I omeocTas.
ONeMEHTbl XMMHYECKOM KHHETMKH. MeXaHnW3M peakuui. OineMeHTapHbId akT. [lapannensHbie
peakuuu. [locnenoBatenbuble peakuuu. 'oMoreHHsle peakuiuu. ['eTeporeHHele peaxkuu.
CkopocTh peakuuu, €€ 3aBUCUMOCTb OT
pa3nuuHbIX (akTopoB. Kunermueckue ypaBHeHus. Koncranta ckopoctu peakuuu. Ilepuon
MOJTYTIPEBPAIICHHS. 3aBUCUMOCTh CKOPOCTH peakinuu oT Temmeparypsl. [IpaBuino Baut-I'odda.
Ouneprust aktuBanuu peakuuu. Karanmus3. Karanuzaropsl. MuruOutopsl. I omoreHsslii u
reTePOreHHBIN KaTalu3.
Crexunomerpus. Crexuomerpusi. MonsipHast Mmacca. MossipHblii 006EM ra3oB. KonnuecTBo BemiecTsa.
Monb. OTHOCHTENBbHAS UIOTHOCTH ra3a Mo Apyromy rasy. YpasHenue MennaeneeBa—Kiianeiipona.
Mounsipras Macca cmecu ra3oB. IlocrosHHas ABorajgpo. COOTHOLIEHHS MEXAYy KOJIMYECTBAMU
BELICCTB B XUMUYECKUX YPABHECHUSAX.
PactBopel. I'oMOreHHele U reTeporeHHble cUCTEMBL. PacTtBopel. MousipHas KOHLIEHTpauus
pacTBOpEHHOrO BemecTBa. MaccoBasi KOHIIEHTpAIUsl pacCTBOPEHHOIO BellecTBa. MaccoBast JOJs.
Oo6wémuas nons. Koadduuuent pacrBopumoct. 3aBUCUMOCTh PaCTBOPUMOCTH HEKOTOPBIX COJIEH



oT Temnepatrypsl. HachllieHHbIN 1 HeHachleHHbIH pacTBop. ConbBartauus. ConbBarsl. ' uaparsl.

AKBaKOMIUIEKCHI. PacTBOPUMOCTS.

Lemoncmpayuu. TemnnoBble 3¢ (GeKTh TPU PACTBOPECHUU

KOHLEHTPUPOBAHHON CEPHOM KHMCIIOTHI 1 HUTPATa aMMOHHS. 3aBUCHUMOCTb CKOPOCTH pe€aKLuu

OT KOHIIEHTpalMK 1 TemrepaTypsl. Pa3noxeHnue nepokcuaa BOIOPOAA B IPUCYTCTBUU KaTaau3aTopa.
Tema 3. BemiecTBa M 0CHOBHbIE THIIBI UX B3anMoaeicTBHs (204)

Knaccudukanus Heopranmdeckux BemecTB U peakiuif. Oxcunsl. Kucnotel. OcHoBanus. Counn.

Oxcuasl KHCJIOTHEIE, OCHOBHEIE, amdorepHsIe, HecoJIeo0pa3yronue. Kuciorsl
KHUCJIOPOJICOACPKAIIIIE U OECKUCIIOPOIHBIE.
KucnoTel OTHOOCHOBHEIE I MHOT'OOCHOBHBIE. OcnoBanus. lémoun.

HepactBopumbie ocHoBaHus. AMdoTtepHble ocHoBaHus. Coil CpeqHUE, KHUCITbIe, CMEIIaHHBIC,
ocHoBHble. Comm nBoiHble. Kiaccudukanms peakumii. Peakium coequHeHUs, pa3ioKeHUs,
3aMeIIeHns, 00OMeHa.
DnekTponuTHueckas auccouuanus. Peakius HEWTpaIu3aluu.
DONEKTPONIUTBl W HEIJCKTPOJUTHL. Teopusi 3IEKTPOJUTHYECKOW Juccomuanuu. MexaHusm
ANEeKTpoNUTHYecKol auccounanuu. CusbHble U ciiadble AMeKTposiuThl. CTeneHb HOHU3ALUU
(muccounanun). Jluccounanusi KUCIOT, OCHOBAaHUM, coied. Peakiust HeHTpaniu3anuu.
Peakuuu oOMeHa ¢ ygactueM cojeil. BzanmoeiicTBrie cpefHuX cofieil ¢ KUCIOTaMH, C OCHOBaHUSMU
U MEeXy co0oi. Peakiiuu ¢ yyactueM kucibix coneid. ['naponus coneil. COBMECTHBIN rHApPOIIN3.
AmMdoTepHbIe OKCUIBI U THAPOKCHABL. AMpoTepHOCTh.  Peakiuun
aM(pOTEepHBIX OKCHIOB B paciuiaBe. KoMiiekcooOpa3oBaHue B paciuiaBax. Peakmum ampoTepHBIX
OKCHJIOB U THUIPOKCHUIOB B pacTBope. Peakiuu cosieil meramnioB, oOpasyromux am(oTepHbie
COCJIUHCHHSI.
3HaueHue KUCIOTHO-OCHOBHBIX peakluid JIIsl OpraHru3Ma uenoBeka. Bogopoanslil mokazatens (pH).
bydepnas cucrema. 3nauenus pH xunkocreil opranuzma yenoBeka B HopMme. bydepHbie cuctemsl
opranusma (ruapokapOOHaTHas, remMornoouHoBas, pocdarnas, OenKoBast), UX
B3aUMOCBs3b. bydepHas émkocTs. HapyiieHne KucioTHO-OCHOBHOTO COCTOSTHUSA.
OKHCINTENEHO-BOCCTAHOBUTEIbHBIC peakiuu. JnekTponu3. CTeneHb okuciaenus. Knaccudukamus
OKHCJTUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.
Brnusaue cpeapl pactBopa Ha NIPOTEKAaHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMM C YYaCTHEM JBYX BOCCTAHOBHUTEIICH WU JBYX
OKHUCIUTENEH. DIEeKTPOIN3 PaciiaBoB U paCTBOPOB COJIEH.
CrpoeHne KOMIUIEKCHBIX COelIMHEHUH. JIOHOpHO-aKUENTOPHBIH MeXaHU3M 00pazoBaHUs
KOMIUIEKCHBIX coelMHeHU. LleHTpanbHblil aToM. BHYTpeHHSS1 KOOpIMHALIMOHHAS cdepa.
Jluranasl: MOHOICHTATHBIC, OMICHTATHBIC,
MONIMJICHTaTHEIE. BHeNHsAsS kKoopauHannoHHas cdepa. [IpaBuna Ha3BaHUs KOMIUIEKCHOW YaCTHUIIBI.
HaszBanusa nurangos. IIpaBuna HomeHknaTypel. [lonusgepHbie KOMITIEKChI. MakpOILMKIHNYECKHE
koMIuiekchl. KoopaunannonHoe yrcno. Konpuryparus KOMIIIEKCHBIX COeTUHEHUH.
Jlemoncmpayuu. duszndeckue CBOWCTBA OKCUIOB, KHCIOT, OCHOBaHWH, coJieid. W3ydeHue
3JEKTPONPOBOAHOCTU pacTBOPOB. Peaknus HelTpanu3zanuu. Peakiiuy KUciabIX cojell ¢ MeTaslaMu.
[Tony4yenne KOMITJIEKCHBIX COJIEH.
Jlabopamopuvie onvimol. 1. CoBMeCTHBIN Tuaponu3. 2. BrnusHue M3MeHEHUs TemIepaTypbl Ha
CMEIICHUE PAaBHOBECHUS THAPOIIH3A.
Ipaxmuueckue pabomut. 1. 'naponus coneid. 2. [ MAPOKCOKOMITIEKCHI METAIITIOB.

Tema 4. Xumus 31eMeHTOB (62 1)
buorennpie smemenThl. Knaccudukanus siaemMeHTOB. buoreHHble 3neMeHTBl. OpraHoreHbI.
DneMeHTHI 3JeKTPOIUTHOrO ¢oHa. Mukposnementsl. Kiaccudukanus OMOTeHHBIX Ul OpraHu3Ma
genoBeka. OOmas XxapakTepuCcTUKa S- SJIEMEHTOB.
OO6mrast xapakTEepUCTHKa ”-3JIEMEHTOB. MaKCHMallbHbIE W MHUHHUMAJIbHBIC 3HAYCHHS CTEICHEH
OKHCIICHUA "-3JIEMEHTOB 2—4-T0 MEePHOA0B C IPUMEpPaMU OMHAPHBIX COSAUHEHHH.



OO6mas xapakTepucTrka "-3meMeHToB. CTEeNeHN OKUCIIEHUsI OMOOTHYECKH BaXKHBIX -3JIEMEHTOB B
COEAMHEHUSIX.

Bonopon u xucnopon. Bogopon. OKUCINTENBHO-BOCCTAHOBUTENbHAS ABOWCTBEHHOCTh BOAOPOJA.
I'mapunsl meramnos. Kucnopon. AmnorpornHsle MoaudUKanuu Kuciaopoga. XMMUYECKHE CBOWCTBA
kuciopoaa. JlaboparopHbsle CmOCOOBl M TMPOMBINUIEHHBIE CIOCOOBI IMOJNYYEHHS KHCIOPOA.
Xumnueckue cBoiicTBa o30Ha. KauecTBeHHas peakuus Ha 030H. Bozma u mepokcupa Bopopoaa.
OKHCIUTENBHO-BOCCTAHOBUTEIbHAS  ABOMCTBEHHOCTh IE€poKcHaa Boaopoga. OKHUCIUTEIbHO-
BOCCTQHOBUTEJIbHBIE PEAKIIMU C yYaCTHEM IEPOKCHJIAa BOJOPOA B PA3HBIX CPEAaXx.

I"anorensl. OOmmas XapakTepucTuka U (pu3nyecKre CBOWCTBA. XMUMHUYECKHE CBOWCTBA rajIOTE€HOB.
JlaGopaTtopHble CHOCOOBI MOJIy4eHHs] TajoreHoB. OKUCIUTENbHAs CIHOCOOHOCTh TaJIOrE€HOB.
JMcrponopyOHUPOBAaHUE TadoreHoB. PU3NYECKUE U XMMHUECKHUE CBOMCTBA IaJIOr€HOBOIOPO/IOB.
OcobeHHble cBOMcTBa (PTOPOBOAOPOAHOM KUCIOTHL. KauecTBeHHbIE peaklMy Ha MOHBI I'aJIOTCHOB.
Kucnopoaconepxamme coequHEHUsT TajJOr€HOB. XJOPHOBATUCTAST KHUCIOTA. XJIOPUCTAST KHUCIOTA.
XnopHoBarasi KuCJIOTa. XJOpHasg KHCHOTa. | UmoxiaopuTel. XJoputhl. Xnopartsl. [lepxmoparTsl.
[IpuMeHeHne rajoreHoB U X BaXKHEUIINX COCIMHEHHM.

Cepa. XapakTepuCTHKa 3JIeMEHTa M IpocToro BeuiectBa. Haxoxnenue B mpupone. dnotauus.
AnnoTporHbeie MOAU(UKAIINY Cephl: poMOUYecKast cepa, MOHOKIMHHAS cepa. XUMUYECKHE CBOMCTBA
ceppl. CepoBogopoa. XuMUYeCKHE CBOHCTBa cepoBogopoaa. CepoBogopoJHas KHUCIOTA.
XUMHUYECKHE CBOMCTBAa CepoBOJOPOIHON KucinoThl. CepoBojgopona. dusnueckue CBONCTBA
cepoBozioposa. BoccranoBuTenbHbIE CBOWCTBa cepoBojopoaa. KauecTBeHHas peakuusi Ha
cepoBogopoa u cynbhuasl. Ctpoenue wmosekynbl okcuaa Cepbi(lV). ®dusnyeckue CBOICTBa,
NoJIy4eHHe ¥ XMMUYecKue cBoicTBa okcuaa cepbi(lV).  CaoiictBa

cynbduroB. KauectBennas peaknus Ha cynbdur-uon. [Ipumenenne oxcuma cepei(I'Y) u coneit
cepuuctoil kucnoTel. CoeqMHEHUs] cepbl co cTemeHblo okucieHuss +6. Oxcua cepbi(VI), ero
cBoiictBa. CepHast kucioTa. OKHCIUTENIbHbIE CBONCTBA pa30aBICHHOW M KOHLEHTPUPOBAHHOMN
cepHOM KUCIOTHL. [lonyuenue

cepHOil kucnoTel. OKucIUTENbHBIE CBOMCTBa cynbdaroB. Paznoxenue cynbdaroB. OCHOBHbBIE
aHAJIMTUYECKHE peakUM, MpHUMEHSIoIMecs s OOHApyKEHHUs CepocojepKallluX aHUOHOB.
[Ipumenenue cynbdaTos.

A3zot u ¢ocdop. Obuas xapakrepuctuka sneMeHToB VA-rpymnmnbl. PU3nyeckue U XMMHUYECKHE
cBoiicTBa a3ota. [lomyyenne n npumenenne azora. COeIMHEHUS a30Ta CO CTETIEHBIO OKUCIICHUS -3.
AmMmHak, ero gusnuecKkue U XMMUYECKue cBOicTBa U nmpuMeHeHne. Colu aMMOHUS, UX CBOWCTBA.
KauecTBeHHOE ompezneneHne amMmuaka U HoHa aMMoHHUS. CBoiictBa HUTpHAOB. OKcuABI a3o0Ta.
A3zoTHCTas KUCIIOTAa M HUTPUTHI. A30THas KHUCIOTA.

OxucnauTenbHble CBOMCTBAa pa30aBiIeHHON U KOHIEHTPUPOBAHHOMN a30THOM KucnoThl. HuTpatsl, ux
cBoiicTBa. Paznoxenue HUTpaToB. [I[puMeHeHne HUTPATOB.

CrtpoeHue u cBOWCTBA MPOCTHIX BEIIECTB, 00pa30BaHHbBIX (pochopom.

Annotpornust  pocopa. Paznuuns B cBolicTBax 6e10ro U kpacHoro docgopa.

Coenunenus docdopa co crenenpto okucienus -3. Gochuapr meramioB. DocduH, ero CBOKWCTBA.
Coenunenus docdopa co crenensto okucnenus +3. Oxcuna pochopa(lll). Pochopucras kucnora.
Coenunenus ¢ocdopa co creneHwpo okucieHus +5. Oxcun pochopa’). Dochopras kuciora, e
¢usnyeckre, XUMHYECKHE CBOWCTBa, NOJy4YeHHe, mnpuMeHeHue. Ilupodocdopnas xkucnora.
[Tonyuenue dhocdopa. ['anorenuasr pochopa(lll). I'anorennasr pochopa(V).

VYraepon u KpeMHHNA. XapaKTepUCTUKA HIEMEHTOB. AJITIOTPOIHbIE MOAU(PUKAIIMY YyIiIepoa: Tpadur,
anma3s, kapouH, ¢ymwiepensl. CpaBHeHHEe (DU3NYECKUX CBOWCTB aiMasza M Tpaduta. XUMHYECKUE
CBOMCTBa rpadura, Kokca. Peakiun nucnponopunonupoBanus rpaputa. Kapounel. AueTuieHu b
Oxkcun yraepona(Il), ero momydenuwe, cBoiictBa u npumeHeHue. Oxcupn yriaepoma(ly), ero
3JIEKTPOHHOE CTPOEHHUE, MOJYYECHHUE, CBOMCTBA U NMPUMEHEHHUE. YTOJbHAS KHUCIOTA U €€ COMu —
KapOoHaThI, ruapokapOoHaThl. CBOMCTBAa KapOOHATOB M THAPOKapOoHaTOB. KauecTBeHHAs! peakuus
Ha KapOOHAT-HOH.



Kpucrannuueckass — pemérka KpeMHUs. AJ10Tponus KPEMHHUSL.

B3aumoneicTBue KpeMHHMS C IPOCTBIMH M CIOXHBIME BemecTBaMu. OKHCIHTEIbHBIE U

BOCCTAaHOBUTEJbHBIE CBOMCTBAa. OKCHA KpeMHUsI("): HaX0KIeHHUE B MPUPOJIE, XMMUYECKHE CBOMCTBA.

Kpemuuessie kucnotsl. Cunukarsl. Cunukaress. [ HIpoau3 pacTBOPUMBIX CUIIMKATOB.

Mertamnel |A- u llA-rpynn. 1lenounsie metamibl. Kondurypauus aromoB meramioB |1A- u l1A-

rpynn. M3meHeHne MeTajuIMYecKMX CBOWCTB IO Ipymne M nepuony. [Ipupoassle coenuHeHUs

MetaiioB |A- u lIA-rpynn. ®@usnueckue cBoiicTBa. XMMHYECKHE CBOWCTBA: B3aUMOJICHCTBUE C

BOJIOH, C KUCIIOPOAOM H IPYTUMH ITPOCThIMHU BemecTBaMu. [Il€nouno3emenbHuble MeTausl. [ 'uapuas

MeTaIoB. Amuzabl. OKCHIBI HIETOYHBIX M IIETOYHO3EMENBHBIX METAIOB, HMX CBOWCTBA.

I'mapokcuzabl IENOYHBIX M MIEIOYHO3EMENbHBIX METalIOB, MX cBoWcTBa. Ilepoxcmael u

HAAMNEPOKCUIBl ULIEIIOYHBIX M IIENOYHO3EMENbHBIX METaNIOB, MX CBOWCTBA U IPUMEHEHME.

Kéctkoctp Bompbl. OkpammBanue miameHd noHamu MmetaioB |A- m |IA-rpynmn. buonorundeckoe

3HAUEHUE HATPUS, KAJIUS U MarHus.

Amromunuii. HaxoxxaeHnue B mpupoje. DieKTpoHHas KoHpurypanus aroma. Gusnueckue cBONCTBA.

XHUMHUYECKHE CBOMCTBA: B3aWMOJEUCTBHUE C KHUCIOPOAOM M APYTMMU IPOCTHIMU BEIIECTBAMU,
BOJIOM, paCTBOpaMHU COJIEH, pacIlaBaMu U

pacTBOpaMM IIEJI0YEH, NTACCUBHUPOBAHWE KOHLICHTPUPOBAHHBIMM CEPHOM M a30THOM KHUCIIOTAMU.
Oxcup amomunus. AnromuHatsl. TeTparuapokcoaltOMUHATEI.

B3aumopeiicTBue okcuia adtOMUHUS C OKCHAAMHU, THAPOKCHIAMU U KapOoHatamu MeTayioB |A- u

IHA-rpynn. I'uapokeny anroMUHUS, €T0 NOJy4YeHHe, CBOMCTBA U IPUMEHEHHE.

Xpom. XpoM, HaxOXKIEHHE B NPUPOJE, CTPOCHHE aToMa, CTENEHU OKUCIECHMsS, (U3NYECKHE U

XUMHUYECKHE cBOMCTBa. [laccuBUpoBaHME KOHLIEHTPUPOBAHHBIMU CEPHOM M a30THOW KHUCIIOTAMH,

«uapckoit  Bogkon». Ilpumenenme. Oxcuasl xpoma. Comm xpoma(lll). Xpomoas xkuciora.

JuxpoMoBast KUCIIOTa. XpOMATHI.

Juxpomatsl. Comu XpoMa(V1). Me nuko-0uosiorniyeckoe 3HaueHUE COSTUHEHHI XpoMa.

Coenunenus mMapranua. CreneHu okucienus Mapranua. Oxeua u ruapokceus mapranua(Il). Oxcun

mapranua(1V). Manranarel. [lepmanranatel. buonornueckoe 3HaueHre Maprasua.

Kenezo. Haxoxaenue B npupoze. DIeKTpoHHas KOHUryparus sxene3a. Puzndeckue 1 XUMUYECKHe

cBoiicTBa. [laccuBupoBaHNe KOHIIEHTPUPOBAHHBIMU CEPHOI U a30THOM KucinoTamMu. OKCHIBI JKeTe3a.
I'mapokcunel xenesa, Ux

coiicTBa u nonydyenue. Coenunenus xene3a(ll) u sxenesa(1ll). KauecrBennsle peakuiuy Ha HOHBI F€

u Fe . Jlomennsie mponeccel. deppatol. JXKene3o — OUOreHHBIH 371eMeHT. MeauKo-0uoI0rnuecKoe

3HAYEHHE JKeye3a.

Menpb. Menp, HaxoXAeHUE B MpPUPOJE, CTPOCHHE aTOMa, CTENEHH OKMCIEeHHUs, (U3NYEeCKUe U

xumuueckue cpoictBa. [Ipumenenue. Oxcun meau(l). Cpennue comum memu(l). Peakuum

koMmruiekcooOpaszoBanus menu(1). Oxcun menu(IT). ['unpokcun menu(I1). KauectBennast peakiius Ha

noHsl CU . Menp — OHOTEHHBIN 2i1eMeHT. MennKOo-OMOoJIOTHUeCKOe 3HAYEHNE MEH.

Cepebpo. Cepebpo, ¢usnyeckue U XxuMudyeckue cBoiictBa. Okcun cepebpall). Peaxium

KoMILIekcooOpa3oBanus cepedpall). Hutpat cepedbpa — peaktus Ha uonsl Cl°, Br, I, [Ipumenenue

cepedpa U ero coeIMHEHUH.

[uuk. Haxoxnenue B mpupoe, CTpOEHUE aTOMa, CTENEHU OKUCIIEHU, (PU3NUecKre U XUMUYECKUe

cBoiictBa. [Ipumenenue. AMPOTEpHOCTH OKCHJa M  THAPOKCHAA  IMHKA.  Peakuuu

KOMIUIeKCco0Opa3oBanus HUHKA. [{UHK — MukposnemMenT. Meanko-0nonornyeckoe 3HaueHre HUHKA.

Hemoncmpayuu. Paznoxxenne Hutpatos. O0pasipl ranoreHos. [loaydyeHne rajgoreHos.

Jlabopamopnuie Oonvimul. 3. OKHCINTENbHO-BOCCTAHOBUTEIbHAS

JBOMCTBEHHOCTh IEepoKcHaa Bojoponaa. 4. PasznoxeHue nepokcuaa BOAOpOJAA MOJ JEHCTBUEM

katanazel. S. OkwucieHne OpoMUI- € HOAUA-WOHOB. 6. PactBopumocTh wuoma. 7.

JucnponopiuonrpoBanue noga. 8. JucnponopuroHupoBaHUE cephl. 9.

[Tonydyenue cepructoit kucaoTbl. 10. KHCIOTHO-OCHOBHBIE CBOWCTBA CEPHUCTOM KHCIOTHI M €€

coieid. 11. BoccraHoBUTENbHBIE CBOMCTBAa cepHHUCTONM KUCHOTHL. 12. [lomyuyenue cynbpurta 6apust



(xauecTBeHHas peakius Ha cynbdur-uon). 13. KauectBeHHas peakiust Ha cyinbdar-uoH. 14.
[Tonyuenue xmopuma ammonus. 15. CBoiicTBa xyopuaa ammonus. 16. OKucnuTeNnbHO-
BOCCTAaHOBUTEIIbHAS
JBOMCTBEHHOCTh HUTPUT-WOHA. 17. OKHCIUTENbHas CHOCOOHOCTh HUTPAT-HOHA B ILEIOYHOM
pactBope. 18. U3yuyenne ycnoBuii oOpa3oBanus ¢ocdaroB kampius. 19. [lonydenne yriaekucioro
raza. 20. KucioTHO-OCHOBHBIE CBOMCTBAa YroJIbHOM KHCIOTHI W €€ cojeid. 21. B3aumoneiicTBue
YrOJILHOW KUCIIOTHI ¢ KapOoHATOM Kaiblus. 22. Pa3pyiieHne ruipoKCOKOMIUIEKCOB METAJUIOB IO
JNEUCTBUEM yIIIeKucioro rasza. 23. CoBMECTHBIM T'MAPOJIN3 MOHOB aMMOHMS U CUJIMKAaT-HOHOB. 24.
B3aumopaeiicTBue yrojapHOM KHUCIIOTBHI ¢ CUiIMKaToM Harpus. 25. KauecTBeHHas peakiusi Ha MOH
Maraus. 26. KauecTBeHHas peakiusi Ha MOH Kanbius. 27. KauecTBeHHas peakius Ha HOH Oapusl. 28.
PactBopenue antoMuHMs B KUCIOTaxX U mienovax. 29. BzaumopeicTBue TeTparupoKcoantoMiuHaT-
MOHA C MOHAMHU
amomunus. 30. B3aumoneiictBue coneir xpoma(Ill) ¢ ammmakom u ménousto. 31. Okucinenue
coequHennii xpoma(lll) B mienounoit cpege. 32. M3ydyeHuwe paBHOBECHS AMXPOMaT—XpoMaT B
BonHOM cpene. 33. Boccranosnenue coemunenuin XpoMa(VI) B kucnoit cpene. 34. IMonydyenue
ruapokcuaa maprana(Il) u ero okucnenue. 35. OkucIUTENbHBIE CBONCTBA OKCcHla MapraHia’y).
36. Tlomydyenme TMAPOKCHIOB kene3a. 37. KauecTBemHas peakums Ha MOH kenesa Fe?+. 38.
KayecTBeHHBIE peakiuu Ha MOH >Kele3a Fe®+. 39. OrHomreHnne Meau K AeicTBHIO KHCIOT. 40.
[Tonyuenune ruzppoxkcuna u ammuHokomiuiekca menu(Il). 41. PaspymieHne amMMuHOKOMILIEKCa
meau(Il). 42. OxkwucnutenbHble cnocobHoctn coequHeHuit  meau(Il). 43, Tlomyuenue
aMMHUHOKoMILIeKca Meau(!) u ero okucienue. 44. PactBopeHne IMHKA B KUCJIOTaxX M mienouax. 45.
OObpazoBaHue TUAPOKCO- U AMMHUHOKOMILIIEKCA [TUHKA.
Ilpakmuueckue pabomei. 3. Ilonyuenue Bomopona u kuciopona. 4. CBOWCTBa TaJIOT€HUI-MOHOB.
CaoiicTBa noga. 5. CBoiicTBa cepsl U €€ COETMHEHU.
[Tonyuenue a3ora u ammuaka. CBoiicTBa coequHeHui a3ora u gpocdopa. 7. CBoHCTBa coeTMHEHUI
yriaepona u KpemMHus. 8. M3yueHue kauecTBEeHHbIX peakuuii noHoB MeTaiwioB |A- u IJI-rpymm. 9.
CgaoiictBa amomunus. 10. CpoiictBa coenunenuit xpoma. 11. Ilomyuenue u cBoiicTBa coennHEHUN
Mapranma. 12. [ToayueHnue u cBolcTBa coeluHeHU xene3a. 13. CBoiicTBa MeaH U €€ COCTMHEHU.
14. CoiicTBa IIMHKA U €r0 COCAMHEHUH.

TEMATNYECKOE IIVIAHUPOBAHHUE
10 KJIACC
KoanuecTBo 4acoB

Kourponnr  Ilpakrtuye  DJeKTpoHHbIE (HH(ppOBHIE)
HbIe cKHe oOpa3oBaTe/IbHbIE pecypchl

Ne HaunmeHnoBaHmue
n/ | pasgejoBuTeM  Bce

I NPOrpaMMbI ro
padoThI padoTbl

Paspnen 1. Teopernueckue 0CHOBbI OPraHMYECKON XUMUM

[Ipeamer
OPraHUYeCKOU
bubnuorexa [IOK
xumun. Teopus
1.1  crpoenus 8 https://m.edsoo.ru
| ; bubnuotexa POII
OPTraHNYECKHUX

https://resh.edu.ru

coenuHeHuN A.
M. bytneposa



https://m.edsoo.ru/
https://resh.edu.ru/

Hroro no pazneny 8

Pasznea 2. YriieBoaopoanl

[Ipenenbubie bubnnoreka [JOK
9q | YMICBOLOPOLEI 5 https://m.edso0.ru
' — QJIKaHbI, Bubmuorexa POIII
UKJIOAJIKAHBI https://resh.edu.ru
HenpenensHueie
S — bubnuoreka [IOK
92 ZTJIKCHBI PO 14 1 https://m.edsoo.ru
' i Bbubmmorexa POIII
AlIKA/THCHB!, https://resh.edu.ru
AIKUHBI
bubmuoreka [JOK
ApomMarundeckue
53 CBOLODOLL 3 https://m.edsoo.ru
' zr I)[ poa Bubmuoreka POIII
apCHEL https://resh.edu.ru
IIpuponurie
H(];TOZHHKH bubmuoreka [JOK
24 CBONODONOR 4 https://m.edsoo.ru
' yr A1OpOAL Bubnnorexa POIII
11X https://resh.edu.ru
nepepaboTka
bu6mmoreka [IOK
I"anorennponsso
95 Hite 4 1 https://m.edsoo.ru
' a bubmuoreka POIII
YIICBOLOPOJIOB https://resh.edu.ru
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Pa3znen 3. Kuciiopoaconep:kaiue opranuieckue coeTuHeHHs

bu6mmoreka [JOK
https://m.edsoo.ru
3.1 C . 11 1
[HPTRL. FoeHOM Bbubmuoreka POIII
https://resh.edu.ru
Kap6onunbHbie Ypoxu
COSIMHCHHS: (AKmnacc):https://www.yaklass.ru

[p/himija/9-klass/organicheskie-
veshchestva-102302/karbonovye-

aJIbACTUABI U

KETOHBI.

3.2 KapGorosie 21 1 kisloty-122869
bubmuoreka [JOK
KHCITOTBL. https://m.edsoo.ru
Crnoxnbre Bbubnuorexa POIII
¢upst. Kupst https://resh.edu.ru
bubmuoreka [JOK

3.3 VYriaeBoasl 9 1

https://m.edsoo0.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

Bbubaunoreka POIII
https://resh.edu.ru

Hroro no pasneny 41

Pasznen 4. A3oTcoaeprkaiye opranHudeckue coeIuHeHus

bubmuoreka [JOK
AMWHEI. https://m.edsoo.ru
41 A L1 1 2 oTexa P
. MUHOKHUCJIOTBI Bbubmmorexa POIII
€JIKU https://resh.edu.ru
Htoro no pasaeny 12

Pa3zgea S. BoicokoMoJIeKy/JIIpHbIE COeIUHECHUSA

bubnmnorexa LIOK
BBICOKOMOJ'IGKyJ'I
5.1  sapuble 6 1 https://m.edso0.ru
| b bubanorexa POIII
FoRHE https://resh.edu.ru
Hroro no paszneny 6
OBLIEE
KOJIMYECTBO
YACOB ITO 102 3 6
[TPOTPAMME



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KIIACC

N HaumenoBanun KosuvecTBo yacoB JJIeKTPOHHbIE
" e pa3iesioB H (uudpoBbIe)
n/ Becer  Konrpoabunl = Ilpakruueckn
TeM o0pa3oBaTe/IbHbI
n 0 e padoThl e padoThl
NporpamMmbl e pecypchl
Pa3znea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue
aToMma.
[Tepuonuuecku
. bubmuoreka [JOK
[ Saron H https://m.edso0.ru
11 IT 9 o '
cproHecka bubanorexa POIII
euctema https://resh.edu.ru
XUMHUYCCKUX
37€MEHTOB /.
W. MenneneeBa
Crpoenue bubnuorexa [JOK
12 BCIIECTBA. 11 1 https://m.edsoo.ru
MHuoroo6pasue bubnmorexa POIII
BEILIECTB https://resh.edu.ru
bubmuorexa [JOK
13 XuMHYeCKue 19 1 3 https://m.edso0o.ru
peakuuu bubnuorexa POII
https://resh.edu.ru
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
bu6nmoreka [JOK
https://m.eds00.ru
2.1 H 31 1 3
eMETAILIRT bubmmotexa POII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edso00.ru
2.2 M 23 1 2
CTaIRt bubmmotexa POII
https://resh.edu.ru
Hroro mo pazaeny 54

Pa3pea 3. Xumus 1 ;Ku3Hb

MeTtoas!

IO3HAaHUA B

3.1 9
XUMHU. XUMUS

U )KU3Hb

bubmuorexa [JOK
https://m.edso0.ru
Bbubmauorexa POII
https://resh.edu.ru

Hroro mo pasneny 9



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

OBILIEE
KOJIMYECTBO
YACOB 10
[IPOT'PAMME
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