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IosicHUTENLHAA 3aNNCKA

PaGouas mporpamma no xumuu cocrasiena Ha ocHoBe PI'OC oOmiero obpazoBanus, a TakKe Ha OCHOBE pabouelt mporpaMMbl
«Xumusi. bazossiii ypoBenb. 10-11 k. / O.C. I'abpuensu.. — M.: Ipoda, 2017»

[Tporpamma pa3zpabaTpiBaeTCsi HA YPOBEHb 00pa30BaHUSI.

PaGouas nporpamma kypca «Opranudeckas xumusi» B 10 kiacce (0a30BbIi ypOBEeHB) paccuuTaHa Ha 1 yac B Hezelnto, oolee
YHCII0 4acoB — 34 (B TOM YHMCIIe HA MPaKTHUECKUE paOboOThI — 2 yaca).

Pa6oyast mporpamma kypca xumuu B 11 kiacce (0a30BbIif ypOBEHbB) paccunTaHa Ha 1 yaca B Hefiemo, oomiee yuciio yacoB — 33 (B

TOM YHCJIE TTPaKTUYECKUe paboThl — 2 yaca).

[IpenonaBanue kypca xumuu 10-11 xnacc Bemercs mo YMK aBropa O.C. I'abpuensina. Kypc pa3BuBaer JuHUIO OOy4EHHS
XUMUH, HAYaTyI0 B OCHOBHOM IIKOJIE, ¥ TIOCTPOEH M0 KOHUEHTPUYECKOMY MIPUHIIUITY.

N3yuenune xumun Ha 6a30BOM YPOBHE CPEIHET0 00IIero 00pa3oBaHus HAIIPABIICHO HA TOCTHIKCHUE CIICAYIONINX HeJIeH:

o OCBOCHHE 3HAaHWW O XMMHWYECKOW COCTaBIIOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpPA, BAXKHEUIIMX XUMHUYECKUX
MIOHATHSX, 3aKOHAX U TEOPUSIX;

o OBJIaJICHNE YMEHUSMU IPUMEHSTh MOJTYYeHHbIE 3HaHUS JUIsl OObSICHEHUS pa3HOOOPAa3HBIX XUMUYECKUX SIBICHUN U CBOMCTB
BEILIECTB, OLICHKU POJIM XUMHUU B PA3BUTUHA COBPEMEHHBIX TEXHOJIOTUN U IOJyYEHUH HOBBIX MATEPUAJIOB;

o Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB U MHTEIIEKTYaJbHbIX CIIOCOOHOCTEN B MPOIIECCE CAMOCTOATENBHOTO MPUOOPETEHUS
XUMHUYECKUX 3HAHUM C UCIIOJIb30BAHUEM PA3IUYHBIX HICTOYHUKOB MH(OpMALMH, B TOM YUCJIE KOMIBIOTEPHBIX;

o BOCIIUTaHUE YOEKIEHHOCTH B MO3UTUBHON POJM XMMUHU B JKU3HU COBPEMEHHOIO OO0IIECTBA, HEOOXOIUMOCTH XUMHUYECKH
IPaMOTHOI'O OTHOILIEHMS K CBOEMY 310POBBIO U OKPYKAIOILIEH Cpele;

o NPUMEHEHHUE MOJIyYeHHbIX 3HAaHUM U YMEHUHN JJIs1 6€30MacCHOTO MCIOJIb30BaHUS BEILIECTB U MATEPHAIIOB B OBITY, CEIHCKOM

XO3SIICTBE M Ha MPOU3BOJICTBE, PCIICHUS MPAKTUYCCKUX 3a7ad B ITOBCEIHEBHOM KU3HHU, IPEIYNPEKIACHUS SBICHNAN, HAHOCSIINX
BpEIl 37I0POBBIO YEJIOBEKA U OKPYIKAIOIICH Cpeie.

N3yuyenue npenMera «XUMHUs CIOCOOCTBYET PEILICHUIO CIETYIONINX 3a1a4:



. Bocnuranne yoexx1EHHOCTH B TO3UTUBHOM POJIM XUMHH B KU3HU COBPEMEHHOTO 00IIeCTBa, HEOOXOAMMOCTA XUMUIECKU
I'PaMOTHOTO OTHOUIEHUS K CBOEMY 3JJ0POBBIO M OKpYKarolel cpee.

. [ToaroToBKa K CO3HATETLHOMY BHIOOPY IPO(dECCHH B COOTBETCTBUHU C JTMYHBIMU CITIOCOOHOCTSIMU M TIOTPEOHOCTSIMHU
o011ecTBa.
. dopMupoBaTh YMEHHS: OOpamaTbCI C XUMHUYECKUMHU BEIIECTBAMH, MPOCTCUITUMU  TpUOOpaMu, 00OpYyIOBaHUEM,

CO6JIIOI[8,TI> IMpaBuJIa TCXHUKH 6630HaCHOCTI/I, (I)PIKCHpOBaTI) PE3YIIbTAThI OIIBITOB, ACJIATh O606HICHI/IH.

VYueOHbIit MaTepuan xumun B 10 kiacce HaumHaeTcs ¢ HanboJee BaKHOTO pasfielia, KacalolIerocss TEOPETHYECKUX BOIPOCOB
OpraHuyeckoil xumMuu. B Hauane n3ydeHus: Kypca ydauigecs: HOay4yaroT NEPBUUHYI0 MH(GOPMALMI0 00 OCHOBHBIX IOJIOKEHUSX
TEOpUU XUMHUYECKOTO CTPOCHMS, THUNAX H30MEPUM OpPraHMYECKHX BEIIECTB, HUX KiIacCU(UKALUK, HU3Yy4alOT OCHOBBI
HOMEHKJIATYpPbI U TUIIBI XUMUYECKUX peakiuil. M3yueHune 3Tux BonpocoB 0a3upyeTcsi Ha HayallbHBIX 3HAHUSX 00 OpraHU4eCKHX
BELIECTBAaX, IOJIyYEHHBbIX ydamumucs B 9 kiacce. Ilpu npanpHeilmieM WH3I0)KeHMHM Marepuala 00 OCHOBHBIX KJlaccax
OpPraHUYECKUX BEIIECTB YUUTEIb MCIOIb3YeT 3HAHUS M YMEHHSI IIKOJIBHUKOB MO TEOPUHU CTPOCHUSI OPTAHUYECKUX COCTUHEHUM,
3aKPEIUIsist ¥ yIriIyOoJisst ux.

Takoe pacmonoxeHHe MaTepraia TMO3BOJSET YYCHHKAM IMEPEHTH OT MPOCTOTO BOCHPOM3BENCHHUS y4ueOHOH uHpopmammu K
KpEaTUBHOMY METO/1y OOyUEHHS.

3axmounTenbHas TeMa Kypca «bHOJIOTMYECKH aKTHBHBIE BEIIECTBA» IMOCBAIIECHA 3HAKOMCTBY C BHUTaMHUHAMH, (epMEHTaMHU,
rOPMOHaMH U JiekapcTBaMmu. Ee 1ienb — mokaszarh yqanmmcsi BAXXHOCTh 3HAHHI 110 OPTaHMYECKON XMMHHU, UX CBSI3b C KU3HBIO, CO
3I0POBBEM M HACTPOEHHEM KaXKIOro 4esioBeka. B xone n3ydeHus: Kypca nperyCMOTPEHbI IEMOHCTPAIIMOHHbIE U JJAOOpaTOpHbIE
OTIBITHI, MPAKTUYECKUE PAOOTHI.

VYueOubIiit MmaTepuan obmei xumun B 11 Kiracce HaunHaeTcs ¢ TeMbl «CTpoeHHe aToMay, KOTopasl 3aBEpIaeTCs IOBTOPEHUEM U
o6o6menuem Ilepuonndeckoro 3akoHa u [lepuoaudeckoii cucteMbl XUMHYeCKUX daeMeHToB J[.M1.MeHpeneeBa B CBeTe CTPOCHUS
aTOMOB.

AHanorngHo BTopas TeMa «CTpoeHHe BEISCTBA» 3aBEPIIASTCs MMOBTOPEHUEM M 0000IICHUEM COBPEMEHHON TCOPHH CTPOCHUS
XUMHUYECKUX BemIeCTB. VIMEHHO B 3TOM TEME€ BIIEPBBIE B METOJIUKE MNPENOAABAHUA XUMUHM PACCMOTPEHBI OPraHUYECKUE U
Heopranndeckue nonumepesl. B temax «Ctpoenne atoma» u «CTpoeHHE BEIIECTBA» MOJYEPKUBACTCSA BEAYIIAS POJIb PYCCKUX
XMMHUKOB B CTAHOBJIEHUH MUPOBOW XUMUYECKON HAYKHU.

Tpetbs TemMa «XUMHUYECKHE PEAKI[MU» IOCBSIIEHA PACCMOTPEHUIO OOIIMX MPUEMOB KJIAaCCU(PUKAIIMU U 3aKOHOMEPHOCTEH
MPOTEKAHUS XUMUYECKUX PEAKIMNA C yUACTUEM OPTaHUYECKUX U HEOPTAHUYECKUX BEIIECTB, 4 TAKKE PACCMOTPEHHUIO MATEPHUAIIOB
OJIHOM U3 HanboJIee CIIOKHBIX TEM Kypca XUMHUHU — «I UIPOJIN3 OPTaHUUYECKUX U HEOPTAaHUUECKUX BEIIECTBY.



B cnenyromeii Teme «BemectBa U MX CBOWCTBa» pacCMaTpUBAIOTCS HanOosiee OOIIME CBOMCTBA KJIACCOB OPTaHUYECKUX U
HEOPTaHMYECKUX BEIECTB: KUCJIOT, OCHOBaHM, aM(poTepHBIX coeauHeHud. Takum oOpazom, B Hell 0000maeTcss marepual
IpeIpIIyIuX TeM. Tema 3aBepiiaeTcs U3yuyeHueM Hanbojee METOUYECKH CI0KHOTO MaTepuaa, MOCBAIICHHOTO TeHETHUECKON
CBSI3U MEXK/1y KJIACCAMHU OPTraHUYECKUX U HEOPTaHUYECKUX BELIECTB.

Kypc oOmeir xumun 11 Kilacca HampaBlieH Ha peLIEHUE 3aJauyd WHTErpaldd 3HAaHUM yYallUXcs 1O HEOPraHWYeCcKOM u
OpraHUYeCcKON XUMHH C 1IeJIbI0 (DOPMUPOBAHMS Y HUX €IUHOM XMMHUYECKOW KapTHHBI MUpa. Benymas uues Kypca — €IMHCTBO
HEOPraHWYEeCKON U OpraHMYeCKON XMMHUU Ha OCHOBE OOIIHOCTH MX MOHSTHH, 3aKOHOB M TEOPUM, a TaKK€ HAa OCHOBE OOIIUX
MOJIX0JI0B K KJacCU(UKAIIMN OPTraHMYECKUX U HEOPTaHUYECKHUX BEIECTB U 3aKOHOMEPHOCTSIM MPOTEKAHUSI XUMUYECKUX PEaKIIHii
MEK]ly HUMH.

3HAUUTEIBHOE MECTO B COAEPKAHWHM Kypca OTBOAUTCS XUMHYECKOMY 3KcnepuMmMeHTy. OH OTKpBIBAET BO3MOXXHOCTH
dbopMHUpOBaTh y y4alIuxcsi YMEHUsS padoTaTh ¢ XUMUYECKUMH BEIIECTBAMH, BBIMOIHATH MPOCThIE XUMUYECKHE OMBITHI, YUUT
IIKOJILHUKOB O€30MMaCHOMY U 9KOJIOTUYECKU TPaMOTHOMY OOpAIlIEHUIO C BELIECTBAMH B ObITY M Ha IIPOU3BOJICTBE.

Jloruka u CTpyKTypHpOBaHHE Kypca MO3BOJISIOT B MOJHON MEpEe MCMOJIb30BATh B OOYUEHUH JIOTUYECKUE OINEpalii MbIIUICHHUS:
aHaJIU3 U CUHTE3, CPABHEHUE U aHAJIOTHIO, CUCTEMATU3aLHI0 U 0000LIEHHE.



Coaep:xxanue TeM yuyeOHOro kypca xumuu 10 kiacca

Tewma 1. Ilpenmer opranndeckoii Xumuu. Teopusi cTpoeHUsI OPraHUYECKUX coenHeHui (3 1)

[Ipeamer opranumdeckoit xumuu. OCOOEHHOCTH CTPOCHHS U CBOWCTB OPraHMYECKUX COEIUWHEHUN. 3HA4YeHHEe U POJb
OpraHUYeCcKON XMMHUHU B CHCTEME €CTECTBEHHBIX HayK M >KU3HHM o0IecTBa. KpaTkuil odepk MCTOpUM Pa3BUTHUS OPTraHUYECKOMN
XUMHUH. BaneHTHOCTE. XMMHYECKOE CTPOCHUE KAK MOPSAAOK COCIUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJICHTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPUM XUMHUUYECKOTO CTPOEHUSI OPTaHWYECKUX COeIUHEHUW. [loHATHE O rOMOJIOrHMM M TOMOJOrax,
M30MEPUH U U30Mepax. XuMHUUecKrue (PopMyIibl U MOJIETTM MOJIEKYJI B OPTaHUYECKON XHUMUMU.

Tewma2. YrieBoaopoabl U X NPUPOIHbIE HCTOYHUKH (12 1)

[Ipuponnslii ra3. IlpuponHsiidi ra3 kak TormBo. [IpenMyniecTBa mpupoOIHOroO rasa nepen ApyruMu Bujgamu TtoruBa. Cocras
MIPUPOIHOTO rasa.

A J1 K a H BI: TOMOJIOTHUECKUI Psifl, ©30MEPHUS U HOMEHKJIATypa ajlKaHOB. XMMHUYECKHE CBOMCTBA alKaHOB (Ha MpUMEpEe MeTaHa
U 3TaHa): TOpEeHue, 3aMelIeHNe, Pa3JIoKeHNE U AeruapupoBanue. [I[puMeHeHne ajkaHoB Ha OCHOBE CBOMCTB.

A 11 K € H bl. DTUJIEH, €ro MoJIyueHue (IEeruIpupoBaHUEM 3TaHa U JETHapaTalei 3TaHojaa). XMMUYECKHe CBOMCTBA ATHUJICHA!
rOpeHue, KayecTBEHHbIe peakiuu (oOecuBeunBaHUE OpPOMHON BOJABI M pacTBOpa IE€pMaHraHaTa Kajus), TUIpaTanus,
nonumepusanus. [lommatunen, ero ceorcTBa U npumMeHeHue. [[pumeHenune sTuiieHa Ha OCHOBE CBOWCTB.

AnkanueHns U Kayduyk u [lorarue o0 ankanueHax Kak yrieBOJOpPOJAax C ABYMs JBOMHBIMHU CBSI3IMU. XMMHUECKHE
cBoiicTBa OyTanueHa-1,3 u uzonpena: odeciBeurBaHre OPOMHON BOJBI M MOJIMMEpHU3alns B Kayuyku. Pe3una.

A 71 K ¥ H bl. ALICTWIEH, €ro MOJIy4YeHUEe MUPOIM30M METaHa U KapOUAHBIM CIOCOOOM. XMMHUYECKHE CBOWCTBA alleTUJICHA:
ropeHue, ooeciBeunBaHre OPOMHOM BOJIbI, TPUCOECTMHEHUE XJIOPOBOAOPOIa U ruaparanus. [I[pumenenue ameTuiieHa Ha OCHOBE
CBOMCTB. Peakius nmonumepusanuu BUHWIXJI0pUaa. [[oOTMBUHWIXIOPHUI U €70 IPUMEHEHHE.

b e H 3 o n. IlonyueHue OeH30Jla U3 TeKCaHAa U aleTUJIeHA. XUMUYECKHUE CBOMCTBA O€H30Ja: ropeHue, rajoreHMpoBaHUeE,
HuTpoBanue. [I[pumMeHenne 6eH305a Ha OCHOBE CBOMCTB.

H e ¢ 1 5. CoctaB u nepepadborka HepTu. Hedrenponykrel. beH3uH u nonsitue 00 OKTaHOBOM YHCIIE.



JeMmoncTpanuu. ['opeHnne Merana, »TwieHa, anerwieHa. OTHOIIEHWE METaHa, STWJICHA, alleTHIICHa W OeH30/1a K PacTBOPY
nepMaHraHata Kamus W OpoMHOW Boje. llomydeHme HSTWICHA peakiuend MeTuApaTalui dTaHoJa H JCTOJUMEpPHU3alun
MOJIMATUJICHA, alleTHIICHa KapOuTHBIM criocoOoM. Pa3ioxkenne kaydyka Ipy HarpeBaHWUHU, UCIIBITAHUE TIPOAYKTOB PA3JIOKCHHS Ha
HernpeaenbHocTh. Komtekius o0pa3noB Hehtr u HepTempoayKTOB.

JlabopatopHble onbIThL. 1. OOHapyKeHHe MPOAYKTOB ropeHus ceeud. 2. MccneqoBanue CBOMCTB KaydyKOB.

T e m a 3. Kuciiopoa- u a3orcojep:kaiine oprannyeckue coeqruHenus (14 u)
EQrHCTBO XMMHYECKOW OPraHU3aluy KUBBIX OPraHU3MOB. XMUMUYECKUN COCTAB KUBBIX OPraHU3MOB.

C n u p 1 bl [lonmydyenue 3TaHona OpoKEHUEM TIIIOKO3bI U THApaTanven sTuieHa. [ uapoKcuiibHas rpyImna Kak (QyHKIIMOHAJIbHAas.
[IpencraBiienre 0 BOJOPOJHOM CBSI3M. XUMHUUYECKHE CBOMCTBA 3TaHOJIA: TOPEHUE, B3aUMOJICHCTBUE C HATpUEM, O0Opa3oBaHUE
MIPOCTBIX U CIOKHBIX 3(PUPOB, OKHUCIIEHUE B anpaerua. [[puMeHeHre 3TaHoIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS
U TIPEeAYyIPEXICHUE.

[TonsTue o NpCACIbHBIX MHOI'OATOMHBIX CIIMpPTax. rJII/II_IepI/IH KaK MpCACTAaBUTCIIb MHOI'OATOMHBIX CIIMPTOB. KauecTBeHHas
pe€aKuus Ha MHOI'OAQTOMHBIC CITUPTEI. HpI/IMCHeHI/IC rmncpuHa.

KamMmenus it yrons @ eHo a KokcoxumMuueckoe MporU3BOACTBO U ero npoaykims. Ilonyuenue dheHoia KOKCOBaHUEM
KaMEHHOTro yTJid. B3anMHOE BIMSHUE aTOMOB B MoOJeKyjie ¢eHoja: B3aUMOACHCTBHE C THAPOKCUIAOM HATpUsS U a30THOMU
kucioroi. [lomukonnencarus peHosa ¢ popmanbaeruioM B peHoropopMalibaeruinyto cmoiy. [Ipumenenue peHosia Ha OCHOBE
CBOJCTB.

A npaerunsl [lodgydeHue aapAerufioB OKMCICHUEM COOTBETCTBYIOIIMX CIMPTOB. XHMUMHUYECKHE CBOMCTBA alibIETUIIOB:
OKHUCJIEHME B COOTBETCTBYIOIIYIO KHUCJIOTY W BOCCTAHOBJICHHE B COOTBETCTBYIOIIMH cnupT. [IpumeHnenue dopmanbaeruaa u
aneTanbAerua Ha OCHOBE CBOMCTB.

KapOoHoBbBI e KucCIOTHI [lomydenne kapOOHOBBIX KUCIOT OKHCIICHUEM aJIbJIETHI0B. XUMUUYECKUE CBOMCTBA YKCYCHOM
KHCJIOTBI: OOIIME CBOWCTBA C HEOPTaHUYECKUMH KUCJIOTaMH U peakims dtepudukanuu. [IpuMeHeHne yKCyCHON KHCIOTHI Ha
OCHOBE CBOWCTB. BpICIINE )KUPHBIE KACIOTHI HA IPUMEPE MAITBMUTUHOBOW U CTEAPUHOBOM.



Cnoxusie 3pups u X up bl [lonydeHue caoxHbIX 3PUPOB peakiueit srepudukanuu. Ciaoxubie 3QUpsl B IPUPOIE, UX
3HaueHue. [IpuMenenue ciaoXHBIX 3(UPOB Ha OCHOBE CBOMCTB. JKHMpBI Kak CIOXHbBIE 3(UPbl. XUMUYECKHE CBOMCTBA KHPOB:
rUIpoau3 (OMBUICHNE) U THAPUPOBAHUE KUIKUX KUPOB. [I[puMeHeHne )KUPOB Ha OCHOBE CBOMCTB.

Y riaeBo abl YIIIeBoabl, X KiaccupUKalMa: MOHOcaxapu bl (TJIFOKO3a), 1ucaxapu/ibl (caxaposa) U mojimcaxapuibl (Kpaxman
Y LEJUII0JI03a). 3HAYEHUE YTIIEBOJOB B )KMBOU MPUPOJIE U B KU3HH YEJIOBEKA.
['moko3a - BEMmIECTBO C JABOMCTBEHHOW (yHKIMEH - anpaerugocnupT. XUMHYECKHE CBOWCTBA TIIFOKO3BI: OKHCIICHHE B
TTIFOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHUE B COPOUT, OpokeHHe (MOJIOUHOKUCIIOE U CIUpTOBOE). [IprMeHeHune TioKo36l Ha OCHOBE
CBOWCTB.

Hucaxapuapsl U nonucaxapuisl. [ToHsATHE O peakuMsX MOJMKOHIEHCAIMM W TUIPOJIM3a Ha MpPUMEpPE B3aUMOIIPEBPAILICHUI:
[JII0KO3a <= TI0JIMcaxapu.

I[CMOHCTpaIII/II/I. Oxucienue CIIMpTa B AJIBACTHU/I. KauecTtBenHas peaKkuusd Ha MHOI'OATOMHBIC CIIMPTHI. KOHHGKI_[I/IH «KameHHBIN
yIrojib U IMPOAYKTHI €TI0 Hepepa60TKH». PaCTBOpHMOCTB q)GHOHa B BOAC IIpHU OOBIYHOM TCMIICPATYpC U IIpU HArpCBAHHH.
KauecTBeHHBIC PCAKINHN Ha (1)€HOJ'I. PeaKI_[I/IH «cepe6p;1Hor0 3CPKaJIa» AJIbACTUIOB MW TIJIFOKO3LI. Oxwuciienue AJIBACTHAOB U
I'IFOKO3bI B KHUCJIOTHI C IIOMOIOBIO THAPOKCHUIA MCOU (H) HOHy‘-IeHI/IG YKCYCHO-OTHUJIIOBOI'O U YKCYCHO-H30aMHUJIOBOI'O B(i)I/IpOB.
KOHHCKHI/IH 3(1)I/IpHI>IX Macen. KauectBenHas pCaKkOusg Ha Kpaxmall.

A M u H bI. [lonstre 06 amunax. [logyyeHrne apoMaTHuecKOro aMuHa - aHWIMHA - U3 HUTPOOEH301a. AHWIIMH KaK OpraHu4ecKoe
OCHOBaHME. B3anMHOe BIIMSIHME aTOMOB B MOJIEKYJIE aHWUJIMHA: OCJIa0JI€HHEe OCHOBHBIX CBOMCTB M B3aUMOJIEUCTBHE C OPOMHOM
BOJOM. [ IpuMeHeHne aHMIMHA Ha OCHOBE CBOMCTB.

AMUHOKUCIIOT bl [loydeHrne aMUHOKUCIOT U3 KapOOHOBBIX KUCIOT M THAPOJIU30M OENKOB. XMMHUYECKHE CBOMCTBA
AMUHOKHUCIIOT KaK aM(pOTEPHBIX OPraHUYECKUX COCAMHEHHWI: B3aMMOJECHCTBUE CO IIEIOYAMH, KUCIOTaMU U APYT C JIPYyrom
(peakuus nosMKoHAeHcauuu). [lentuaHas cBsA3b U noaunenTuasl. [I[pumMmeHeHne aMMHOKHCIIOT HAa OCHOBE CBOMCTB.

b e 1 x u. [lonmydyenne OGeNKOB peakiMeil MOJMKOHACHCAIIMM aMUHOKUCIOT. [lepBuyHasi, BTOpUYHAs U TPETUYHASI CTPYKTYPHI
0enkoB. XMMHUYECKUE CBOMCTBA OEJKOB: TOpPEHHE, JE€HATypalus, TMIPOJIU3 U I[BETHbIE peakiuu. buoxmmuyeckue (QyHKUIUU
OEIKOB.

['eHeTnueckas CBSA3b MEXKIY KIAaCCAMU OPTAHUYECKUX COCIUHEHUN.

HyxneuHnoBbie kucnoThl. CHHTE3 HYKJIEMHOBBIX KHUCJIOT B KJIETKE M3 HYKJI€OTHAOB. OOmMi MjaH CTPOCHHsS HYKIJICOTH[A.
CpaBuenne ctpoennss u ¢yukumii PHK u JIHK. Pons HyKJIE€MHOBBIX KHUCIOT B XpaHEHMH W Tiepenade HacJeICTBEHHOU
uHpopmanuu. [ToHsaTHe 0 GMOTEXHOIOTUH U TEHHON MH)KEHEPHH.



JemoncTpanuu. B3aumoseiicTBue amMMmMaka W aHWIMHA C COJITHOM KHCIOTOM. Peakius anunuHa ¢ OpOMHON BOJOM.
Jloka3aTenbCcTBO HaMM4Us (PYHKIIMOHAIBHBIX TPYII B pacTBOpax aMMHOKUCIOT. PacTBopenue u ocaxnenue Oenkos. LIBeTHbIe
peakiuu OEJIKOB: KCAaHTOIPOTEHMHOBAsI U OuypeToBas. ['opeHue nTuybero nepa v mepctsiHod HUTH. Mogens monekyinsl JJHK.
[lepexoapl: 3TaHON —> 3TUJIEH 3TWIECHIVIMKOJIb — ATUIEHIIUKOIAT Meau (Il); atanon —3taHane — 3TaHOBas KUCIOTA.

JlabopatopHubie onbIThl. 3. CpaBHEHHE CKOPOCTH HCMapeHUs BOAbl M dTaHona. 4. PacTBopeHue riuiepuHa B Boje. S.
XVMMHUYECKHE CBOMCTBA YKCYCHOW KHUCHOTHL. 5. OmpeneneHue HENnpeAesbHOCTH pacTUTenbHOro Mmacia. 6. OOHapykeHue
KJIaxMmasa B IpoJyKTax nutanus. 7. MI3roroBnenue monaeneit aMuHoB.8. JleHaTyparnius 6enKoB.

IIpakTuyeckas padora Nel. nentudukanus opraHMuecKuX COSTMHEHHM.

T ewMa4. Oprannyeckasi Xumus ¥ 001ecTBo. (5 4.)

buotexnonorust MckyccTBEHHBI € MOJUM e p bl [lolydeHHE UCKYCCTBEHHBIX MOJIUMEPOB, KaK MPOAYKTOB XUMUUYECKOM
MOJu(UKAIMY TPUPOJAHOTO MOJUMEPHOTO ChIphsi. VICKyccTBEeHHBIE BOJIOKHA ( alleTaTHBIA IENK, BUCKO3a) . UX CBOWMCTBAa U
MIPUMEHEHUE.

CuHTeTHUYEeCKHUE NOJUME p bl. [lolydeHHe CHHTETHUYECKUX MOJUMEPOB PEAKIUIMH MOJUMEpPU3aAlUA U
nojukoHAeHcauu. CTpyKTypa MOJMMEPOB: JIMHEMHAs, pa3BETBICHHAs U MPOCTpaHCTBEHHas. [IpeacTaBuTeNn CMHTETHYECKUX
MJIACTMACC: TOJIMATWIEH HU3KOTO M BBICOKOTO JAaBJCHMS, MOJUIPONUICH W MOMMBUHUIXJIOpUJ. CHUHTETMYECKHE BOJIOKHA:
JIaBCaH, HUTPOH U KampoH.

JdemoncTpanun. Pa3znoxenue mnepokcuga BOAOpPOAa KaTana3zoil celporo msica u chiporo kaptodens. Komnexkuus CMC,
conepxkammx dH3uMbL. Mcnbitanue cpensl pactBopa CMC unaukaropaoi Oymaroi. Mimtoctparuu ¢ pororpadusiMu )KUBOTHBIX
C pa3nuuHbIMU (OpMaMH aBUTAMUHO30B. KoJUTeKIMs BUTaMUHHBIX TpemnapaTtoB. VcmbiTaHue cpelbl pacTBOpa acKOpOWHOBOM
KUCJIOTHl WHJIWKATOpHOW Oymaroil. McmblTaHue anTeyHOro Ipernapara WHCyJIMHA Ha Oenok. JlomaiHss, jmabopatopHas u
aBTOMOOMJIbHAS anTeyKa.



Hemoncrpauuu. Koyekuus miactMacce U u3aenui u3 HuxX. Koneknys NCKyCCTBEHHBIX M CUHTETHYECKUX BOJIOKOH U U3AEIUN
13 HUX. Pacno3HaBaHue BOJIOKOH MO OTHOIIEHUIO K HATPEBAHUIO U XUMHUYECKUM PEAKTUBAM.
IIpakTHyeckas padora Ne 2. Pacno3HaBaHH€ IJIACTMACC U BOJIOKOH.

Coaep:xanue TeM yueOHoro kypca xumum 11 kiacca
Tema 1. CTpoenue atoma u nepuoandeckuii 3axon /I. U. Menpgesneena (3 u)

OCHOBHBIE CBEJCHHSI O CTPOCHMHM aTroMma. Sapo: MpPOTOHBI U HEUTPOHBI. M30TOmbl. DNEKTpOHBI. DIEKTpPOHHAs 000J0YKa.
DOHepreTudeckuil ypoBeHb. (OCOOEHHOCTH CTPOECHHS 3JIEKTPOHHBIX O0O0JOYEK aTOMOB 3JIEMEHTOB 4-r0 W 5-TO IEpUOIOB
nepuoandeckoi cucrembl J[. WM. MengeneeBa (mepexoaHbx »dieMeHTOB). [lonsitue 00 opOuUTaIsSIX. S- W p-OpOUTAIIH.
DNEeKTpOHHBIE KOH(UTYpaIlMK aTOMOB XMMHUECKHUX 3JIEMEHTOB.

[Tepunonnueckuii 3akoH J[.M1. MeHienieeBa B CBETE yU€HUSI O CTPOCHHUH aTOMA.

Otkpeitue /. . MenneneeBbsiM nepuoanyeckoro 3akona. [lepuonnueckas cucrema xumudeckux 3seMeHToB [1. M. MenneneeBa
- rpauuecKoe 0TOOpaKEHUE NEPUOAUYECKOTO 3aKOHA. PU3NYECKUI CMBICI IOPSAIKOBOrO HOMEpa 3JIEMEHTa, HOMepa Iepruojia u
HOMepa Tpynnbl. BaneHtHble 37eKTpoHbl. [IpuynHBI M3MEHEHHS CBOMCTB 3JEMEHTOB B MepuoAax M Trpynmnax (TIaBHBIX

MOArPYIIax).

[Tonoxxenue BOJOPOa B IEPUOANUECKON CHCTEME. 3HAUYEHHUE IEPUOIMUECKOTO 3aKOHA U MEPUOANYECKON CUCTEMBI XUMHUYECKUX
aneMeHTOB /. . MenaeneeBa 1y pa3BUTHS HAYKU U IOHUMAaHHUSI XUMUYECKOW KapTUHBI MUPA.

HemoncTpanuu. Paznuunbie hopMbl IEPUOTUIECKON CHCTEMbI XUMuUYeckux anemeHToB /. 1. Menneneesa.
JlaGopaTopHsblii onbIT. 1. KoHCTpyHpoBaHue neproinueckoit TabInIlbl 3JIEMEHTOB C UCTI0JIb30BAHUEM KapTOUEK.
Tema 2. Ctpoenne Bemectna (13 u)

HNonnas xummueckas cBsi3b. Katnonsl u anmonsl. Knaccudukamus noHoB. MonHbIe Kpuctaumueckue pemietku. CBoMCTBa
BEIIECTB C ITUM THUIIOM KPUCTAITIMYECKUX PELIECTOK.



KoBasleHTHass XUMHYECKas CBA3b. OJEKTPOOTPHULATENbHOCTh. llonsipHas W HeNmodspHasT KOBAJIEHTHbIE CBs3H. JlUmouib.
[TonsIpHOCTH CBSI3M M MOJIIPHOCTh MOJIEKYJIbl. OOMEHHBI U JOHOPHO-aKLUENTOPHBIA MEXaHW3Mbl O0pa30BaHUs KOBaJEHTHOM
CBA3U. MOJNEKyISIpHBIE M aTOMHBIE KpUCTaJUIMYECKHe pemieTkd. CBOMCTBA BEUIECTB C 3TUMH TUIIAMH KPUCTAIIMYECKUX PELIETOK.

Meramnnueckas XuMHYeckas cBs3b. OcoOeHHOCTH CTpOCHUA AaTOMOB MCTAJIJIOB. MerTtammueckass XHMHYECKas CBS3b H
MCTAJUINYCCKAA KPpUCTAIININICCKAs PCIICTKA. CsoiicTBa BEIICCTB C OTHUM THUIIOM CBA3U.

Bonopoanas xumuueckast cBsi3b. MeXMONEKYJIIpHAs U BHYTPUMOJIEKYJISIpHAsE BOJOPOHAS CBSA3b. 3HAUEHHE BOJAOPOIHOM CBSI3U
IUIS OpraHU3al CTPYKTYp OMONOJIMMEPOB.

HOJII/IMepLI. [InacTmaccsr: TCPMOILIIACTBI M PCAKTOILIACTBI, HX IIPCACTABUTCIN HU IIPHUMCHCHUC. Boinokna: IIPUPOJHEBIC
(paCTI/ITeJ'IBHBIC " )KPIBOTHBI@) H XUMHUYCCKHEC (I/ICKyCCTBeHHI-Je n CPIHTGTH‘I@CKI/Ie), X IIPCACTABUTCIIN N IIPUMCHCHUC.

['a3000pa3Hoe cocTosiHME BeliecTBa. Tpu arperatHbiX COCTOSHUS BOJAbl. OCOOCHHOCTH CTPOEHHUS ra3oB. MOSIpHBIM 00beEM
ra3000pa3HbIX BEIIECTB.

[Tpumepsl Ta3000pa3HBIX NPHUPOAHBIX CMECEH: BO3AYyX, MPUPOIHBIM ra3. 3arpsizHeHHe aTMocdepbl (KUCIOTHBIE 0K,
napHUKOBLIN 3 dexT) u 6oprda ¢ HuMm. [IpencraBurenu raz000pa3HbIX BEHIECTB: BOJOPO, KUCIOPO/, YIJIEKUCIBIN ra3, aMMHaK,
sTriieH. VX momyuenue, cobupanue 1 pacrio3HaBaHHe.

Kunkoe cocrosinue BemiectBa. Bopa. IloTpebsienre Boabsl B OBITY M Ha MPOU3BOACTBE. JKECTKOCTh BOJBI U CHOCOOBI €e
ycTpaHeHusl. MuHepalbHbIC BOJBI, UX UCIIOJIH30BAHUE B CTOJIOBBIX U JICUCOHBIX IETISX.

>KI/II[KI/IC KpUCTAJJIBI U UX ITPUMCHCHUC.

TBepaoe cocTosiHue BemiecTBa. AMop(HBIE TBEpAbIC BEIIECTBA B MIPUPOJIC U B KU3HHU YEJIOBEKA, UX 3HAUYCHHUE U MPUMEHECHUE.
Kpucramnuueckoe cTpoeHHe BEUIECTBA.

Hucnepcusie cuctemsbl. [loHaTtue o mucnepcHbIXx cuctemax. JlucmepcHast ¢asza m aumcnepcuonHas cpena. Kmaccudukarus
JUCTIEPCHBIX CUCTEM B 3aBUCHMOCTH OT arperaTHOTO COCTOSIHUS AUCTIEPCHOM Cpelbl U AucTepcuoHHo# ¢asbl. [ pydboaucnepcHbie
CUCTEMBI: SMYJIbCHUH, CYCIIEH3UH, a3PO30JIH.



TOHKOAMCTIEPCHBIE CUCTEMBI: TEJIH U 30J1H.
CocraB BemlecTBa U cMeceid. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH MOCTOSIHCTBA COCTaBA BEILIECTB.

[lonsiTue «I0JED» U €€ PA3HOBUAHOCTU: MACCOBasA (I[OJ'IH QJICMCHTOB B COCAMHCHHUH, N0OJIsI KOMIIOHCHTA B CMCCH - O0JIA HpHMCCCﬁ,
H0JIAA paCTBOPCHHOT'O BCIICCTBA B paCTBOpC) 1 00BbEeMHas. I[OJISI BbIXOJ4d IMPOAYKTA PCAKIIUU OT TCOPCTHUYICCKH BO3MOKHOTI'O.

JeMoHcTpamuu. Mojenb KpUCTALIHYSCKON pemieTkn xyopuaa Hatpus. OOpasisl MUHEPAIOB ¢ MOHHOW KPHCTAIITMYECKOM
PEIIETKOM: KanbIUTa, rauta. Moenu KpUCTATMYECKUX PEHIETOK «CyXOro Jibaa» (WK Moja), anmMasa, rpadura (WM KBapia).
Monens monekynsl JJHK. O6pasusl miactmace (dbeHonodopmanbaeruanbie, MOIUYpPETaH, MOJIMATUIICH, MOJUIIPOIUICH,
MOJIMBUHWIXJIOPUA) U u3zenuss u3 HuX. OOpasipl BOJOKOH (IIEPCTh, IICNK, alleTaTHOE BOJIOKHO, KalpoH, JIaBCaH, HEWUJIOH) U
u3nenuss u3 Hux. OOpas3ibl HEOPraHWYECKUX IMOJMMEPOB (cepa IIaCTUYECKas, KBapIll, OKCHJ aJIOMUHUS, MPUPOJHBIC
ATIOMOCWJIMKATHI). MoieNib MOJISIpHOTO 00beMa ra3oB. TpH arperaTHbIX COCTOSIHUS BOAbL. OOpa3iibl HAKUIIK B YallHUKE U TpyOax
IEHTPAJIBbHOTO OTOIUIeHUs. JKecTKocTh BOABI U CHOCOOBI ee ycrpaHeHusa. [Ipubopbl Ha >KUIKHX KpucTawiax. OOpasiibl
Pa3JIMYHBIX AUCTIEPCHBIX CUCTEM: AIMYJIBCUM, CYCIIEH3UH, a’spo3oiie, renelt u 3onei. Koarymsiius. Cunepesuc. Iddext Tunmas.

JlabopaTopHbie onbIThbl. 2. OnpenencHWe THUNA KPUCTAUIMYECKOW PEHIETKHM BEIIECTBA M ONHCAHHE €ro CBOMCTB. 3.
O3HaKOMJICHHE C KOJUICKIIMEW TMOJMMEPOB: IJIACTMACC M BOJOKOH WM u3aenvs u3 Hux. 4. McneiTaHne BOABI HA KECTKOCTD.
YcrpaneHne )KeCTKOCTH BOIbL. 5. O3HAKOMIJIEHHE C MUHEPAIBHBIMU BoAaMU. 6. O3HAKOMIICHUE C JUCTIEPCHBIMU CUCTEMaMHU.

IIpakTuyeckas padora Nel. [lonydenue, coOupanue U paclio3HaBaHHUE ra3oB.
Tema 3. Xumuueckue peakunuu (8 q)

Peaxiuu, nnympe 6e3 U3MEHEHUsI COCTaBa BEIIECTB. AJUIOTPOIHS U aJUIOTPOIHbIE BUAOU3IMEHEHUs. [IpruunHbI anmoTponuu Ha
npuMepe MoauduKanuil kucioposa, yriaepoaa u gocdopa. O30H, ero Guonoruyeckas poiib. I3omepsl 1 u3omepusi.

Peakiuu, uayumme ¢ HW3MEHEHUE COCTaBa BeIIECTBA. PeaklMM COEQUHEHUs, pa3loKEeHMs, 3aMelleHuss U oOMeHa B
HEOPTraHWYECKONM U OpPraHUYecKor XMMHH. Peakiuu 5k30- U sHAoTepMuueckue. TermnoBod 3(pPexkT XMMHUUYEeCKOW peakiuu u
TEPMOXMUMHUUYECKHUE YpaBHEHUS. Peakiinuu ropenus, Kak YaCTHBIN CIIy4ad 3K30TEPMUYECKUX PEAKIIHM.



CKOpOCTh XMMHYECKOW pEAKUUU. 3aBHUCHUMOCTh CKOPOCTH XUMHUYECKOM peakuu OT HNPHUPOAbl pPEArupyrolnX BELIECTB,
KOHIICHTPAalMY, TEMIIEPATYpPHI, IUIOMAANA MOBEPXHOCTH CONPUKOCHOBEHHMS M KaTanu3aropa. Peakuuu romo- M rereporeHHbIE.
[TonsTue o kaTanuse u KaraiauzaTopax. @epMeHThI Kak OMOJIOIMYECKUE KaTaau3aToOpPbl, 0COOEHHOCTH UX (PYHKIIMOHUPOBAHUS.

O6paTI/IMOCTI> XUMHUYCCKHUX peaKHHﬁ. HCO6paTHMI)Ie 151 06paTI/IMI)I€ XUMHNYCCKHUC PCAKIINH. CocTosiHMEe XUMHYECKOTO PaBHOBCCHA
JJIA O6paTI/IMI>IX XUMHNYCCKHUX pCaKHHfI. CniocoOsbl CMCIICHUA XUMHUYCCKOI'O paBHOBCCHA Ha IIPUMCPC CUHTC3a daMMHUAKaA. [lonsiTue
00 OCHOBHBIX HAaYYHBIX IIPpUHIUIIAX [TPOU3BOACTBA HA IPUMCPC CUHTC3a aMMHAKa UJIN cepHoﬁ KHUCJIOTHI.

Ponb Bombl B xumuueckoil peakiuu. MctuaHbIe pacTBOphl. PacTBOpUMOCTh M KiIacCH(HUKAIUSA BEIIECTB MO STOMY MPU3HAKY:
pPacTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.

DJIEKTPOJUTBI U HEANEKTPOJUTHI. DIEKTPOJUTHYECKAsT auccoruanus. KucmoTel, OCHOBaHUS W COJIM C TOYKH 3PECHUSI TEOPUHU
AIEKTPOTUTUYECKON TUCCOIIUALINH.

XUMHYECKHE CBOMCTBA BOJbI, B3aI/IMOI[eI>'ICTBI/IC ¢ MCTaJUIaMH, OCHOBHBIMHU MW KHCIOTHBIMHM OKCHAAMM, PA3JIOKCHUC H
O6pa3OBaHI/I€ KpUCTAJLJIOTHAPATOB. PCaKHI/II/I rmapatranuvu B OpFaHI/I‘{eCKOﬁ XUMUHU.

['unponu3 opraHMYEeCKUX M HeopraHW4eckux coenuuHeHuil. HeoOpatumplii ruaponn3. O0patuMblii ruaponun3 coneit. ['uaponus
OPraHUYECKUX COCIMHEHUMN U €r0 MPaKTUYECKOE 3HAYEHUE IS MMOJIYYEH U TUAPOIM3HOTO CIIUPTA U MbUIA. brosiornyeckas poJib
TUAPOJIM3a B IIJIACTUYECKOM M DHEPTreTUUECKOM OOMEHE BEIIECTB U DHEPTUHU B KJIETKE.

OKHCIUTETPHO—BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OmnpenereHue CTENEeHH OKUciIeHuss 1o (dopmyse
coenuHeHus. IloHaTre 00 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiusax. OKHUCIEHHE W BOCCTAaHOBJICHUE, OKHUCIUTEIb U
BOCCTAHOBUTEb.

DIIEKTPOIu3. DJIEKTPOJIU3 KaK OKUCIUTEIHbHO-BOCCTAHOBUTEILHBINA MPOLIECC. DJIEKTPOJIU3 PACIIaBOB M paCTBOPOB Ha IpUMeEpE
xjopuaa Hatpus. [IpakTudeckoe NpuMeHEHUE AIEKTPOIN3a. DIEKTPOJIUTHIECKOE TTOTYUYECHUE ATFOMUHUSI.

JMemoncrpamumn. [IpeBpamenue kpacHoro docdopa B 6enbiit. O3oHaTop. Mojaenu Mosiekys H-OyTaHa U u300yTaHa. 3aBUCUMOCTb
CKOPOCTH PpEaKIMM OT MPHUPOJIbI BEIIECTB Ha MPUMEPE B3aUMOJECUCTBUS PACTBOPOB PAa3UYHBIX KHUCJIOT OJWHAKOBOM
KOHIICHTpAIlMl C OJWMHAKOBBIMM TpPaHyJaMU IIMHKA W B3aUMOJCHCTBUS OJMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHusl,
IMHKA, JKeJie3a) C COJSHOM KUCIOoTOW. B3amMopeiicTBHE pacTBOPOB CEpHOM KHUCIOTHI C pacTBOpaMu THOCYJIbh(hara HATpuUs



pa3IMYHOM KOHILIEHTpAaUMKW W TeMmiepaTypel. Mopenb Kunsmero ciosl. PasnokeHue mnepokcuia BOAOPOJa € MOMOILIBIO
karanu3atopa (okcuaa mapranna (IV)) m karamasel celporo msica U ceiporo kaptodens. [Ipumepsl HEOOpPaTHMBIX peaklui,
UIYIUX C 00pa3oBaHUEM OCaJIKa, Ta3a WM BOjbl. B3anMopeiicTBue mutust u Hatpus ¢ Boaou. [lomydenne okcuaa docdopa (V) u
PacTBOPEHHE €ro B BOJIE; UCIBITAHUE MOJIyYEHHOTO pacTBOpa JlakMycoM. OOpa3iibl KpUCTALUIOTUApaToB. McribITaHue pacTBOPOB
ANIEKTPOJIUTOB M HEDJEKTPOJIUTOB HA MPEAMET IUCCOLMALMU. 3aBUCHUMOCTb CTEIEHH 3JIEKTPOJUTUYECKON JHCCOLMAlNN
YKCYCHOM KHCIIOTBI OT pazdaBieHusi pactBopa. ['maponu3 kapOuaa kanbuus. ['maponn3 kapOOHATOB IIETOYHBIX METAIOB U
HutparoB 1uHka win cBuHua (II). Tlomyyenme wmbuia. I[lpocreiiliive OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE —PEAKIUU;
B3aMMOJICHCTBHUE ITMHKA C COJITHOM KHCIIOTOM M Jkele3a ¢ pacTBopoMm cyibdara meau (II). Monenb snekrponusepa. Mojenb
ANEKTPOJIU3HON BaHHBI JJI MTOTYYEHUS aTFOMUHHUS.

JlaGopaTopHble onbIThl. 7. Peaknusa 3aMelIeHHs MEOU KEIe30M B pAacTBOPE MEAHOro Kymopoca. 8. Peakumm, maynme ¢
oOpa3oBaHMEM oOcajJika, raza u BoAbl. 9. IlomydyeHue Kuciiopoja pa3joK€HHEM MEpPOKCHAa BOAOPOJA C MOMOUIIBIO OKCHA
Mapranina (IV) u katanassl ceiporo kaprodens. 10. [Tonyuenue Bogopoaa B3auMOACHCTBUEM KUCIIOTHI ¢ IMHKOM. 11. Paznuynbie
CJly4au THIPOJIM3a COJIEH.

Tema 4. BemmecTBa u ux cBoiicraa (9 u)

Mertamnbl. B3auMopeiicTBue METaliIoB C HEMETaulaMu (XJIOpOM, CEpOod M KHUCIOpoAOoM). BzaumoneicTBHe WICNOYHBIX U
IETTOYHO3EMEIbHBIX METAJUIOB C BOJIOW. ODJICKTPOXMMHYECKUHN psifi HANPSHKEHUM METAIUIOB. B3amMopaencTBHE METauIoB C
pacTBOpaMH KUCJIOT U coJiel. AmroMuHOTEepMUs. B3anmoielicTBre HATpHUs ¢ TAHOJIOM U (PEHOJIOM.

Kopposus metamnoB. [loHsSTHE 0O XUMUYECKON U AJIEKTPOXUMHUYECKON KOppo3uu MeTaioB. CrocoObl 3alIUThl METAJIOB OT
KOPPO3UHU.

Hemetamnbl. CpaBHUTENbHAsT XapaKTEPUCTUKA TaJOreHOB KaK HauOoyiee TUMHUYHBIX MPEACTaBUTENEH HEMETaJLIOB.
OxkucnauTeabHblE CBOMCTBA HEMETAJIOB (B3aMMOJICHCTBHE C METAJIaMM W BOJOPOJOM). BoccTaHOBHUTENBHBIE CBOWMCTBA
HEMETaJIOB (B3aUMOJICHCTBHUE ¢ 00JIee PICKTPOOTPHIIATEILHBIMIA HEMETANIAMH M CIIOKHBIMU BEIIECTBAMH -OKHUCITUTCIISIMH ).

Kucnotel Heopranmueckue u opranmdeckue. Kmaccudukanus xuciaor. XUMHYECKHE CBOWCTBAa KHUCIOT: B3aUMOJICUCTBHUE C
MeTaJUIaMH, OKCHUJaMU METAJJIOB, THAPOKCUIAMUA METAJUIOB, COJISIMU, criupTamu (peakuus stepudukanun). OcoObie CBONCTBA
A30THOW ¥ KOHUEHTPHUPOBAHHON CEPHOM KUCIIOTBHI.



OcHoBaHUsA HeopraHudeckue u opranudeckue. OcHOBaHus, UX Kiaccupukanus. XUMHUYECKHE CBOMCTBa OCHOBAHHUIU:
B3aUMOJEHCTBUE C KUCIOTAMU, KUCIOTHBIMU OKCUIAMHU U COJAMHU. Pa3nokeHne HepacTBOPUMBIX OCHOBAHUM.

Conu. Knaccudukanusi cosneil: cpeHue, KUCIble U OCHOBHBIE. XUMUYECKUE CBOMCTBA COJICH: B3aUMOJIECUCTBUE C KUCIOTAMH,
HiesIoyamMu, MeTauiaMu 1 cosisMu. [IpencraButenu cojielt U UX 3HaYEHUE. XJIOPHU HATPHs, KapOoHAT Kajbius, pocdar kampius
(cpemnue conm); THAPOKAPOOHATHI HATPUS U aMMOHUS (KHCIIbIE COMN); Tuapokcokapbonat meau (II) - mamaxut (OCHOBHAS COJIb).

KauecTBeHHbBIE peakluy Ha XJIOPHI-, CyIb(daT-, 1 KapOOHAT-aHMOHBI, KATHOH aMMOHUs1, KaTuoHkI xkene3a (I1) u (111).

['eneTndeckas CBS3b MCKIAY KiIacCaMH HCOPIraHMYCCKUX W OPraHHMYCCKHX COGI[I/IHGHHﬁ. [IoHsiTHE O T€HETUYECKOM CBSI3U M
IFCHCTHUYCCKUX psaax.

['eneTnyeckuit paa MCTaJlIa. ['eneTnyeckui paAa HEMCTAJLIA. Oco0EHHOCTH T€HETHYECKOTO psaaa B OpFaHquCKOﬁ XUMUU.

Hemoncrpanuu. Komiekuus o0pa3noB MeTauioB. B3aumojelicTBue HaTpUsi U CYpbMbI C XJIOpOM, Keje3a ¢ cepoid. ['openue
Mar"Husi U QJIIOMHUHUA B KHUCJIOpOJe. B3auMonencTBue HIETOYHO3EMENBHBIX METAUIOB C BOJIOW. B3amMmopmencTBue HaTpus C
ATaHOJIOM, LIMHKA C YKCYCHOW KUCJIOTOW. AMoMUHOTEpMUS. B3anMmoielicTBue MeIM ¢ KOHLICHTPUPOBAHHON a30THOM KHUCIJIOTOM.
PesynbTaThl KOppO3uMM METAUIOB B 3aBUCHUMOCTH OT YCJIOBUM ee mnporekanus. Kosekius o0pas3ioB HEMETaIoB.
B3auMopeiicTBue XJIOpHOM BOJABI C pacTBOpoM Opomuaa (uoauma) kanus. Konmekius mpUpoIHBIX OPraHUYECKUX KHCIIOT.
Paz06aBiieHrie KOHIIEHTPUPOBAHHOW CEPHOW KHUCIOTHL. B3ammojelcTBHEe KOHIIEHTPUPOBAHHOW CEPHOW KHUCIOTBHI C CaxapoM,
[EJUTIONI030M 1 Meibio. OOpasiibl MPUPOIHBIX MUHEPATIOB, COACPIKAIIMX XIJIOPU HATPUsl, KapOOHAT Kalblius, pocdaT KaIbIUsI U
ruapokcokapoonar meau (II). OOpas3upl MUIIEBBIX MPOAYKTOB, COAEPXKAIIMX TUAPOKApOOHATHl HATpPHUST U aAMMOHUS, HX
CIIOCOOHOCTH K Pa3JI0KEHUIO NMPpU HarpeBanuw. ["amenne copl ykcycoMm. KauecTBeHHBIE peakiiiy Ha KATUOHBI U aHUOHBI.

JlaGopaTopHble onbIThI. 12. McnibiTaHue pacTBOPOB KUCJIOT, OCHOBAaHMI U coliei nHanKaropamu. 13. B3aumopaeiictBrue consiHOn
KHUCJIOTBI U PACTBOPA YKCYCHOM KUCJOTHI ¢ MeTaJiaMu. 14. BzauMoeicTBre COJISTHOM KUCIOTHI U pACTBOPA YKCYCHOM KHUCIIOTHI C
ocHOBaHUsIMU. 15. B3auMoaencTBie CONSTHOM KUCIOTHI U PacTBOpAa YKCYCHOM KHUCHOTHI ¢ coysiMu. 16. Ilonyuenue u cBoiicTBa
HEpPaCTBOPUMBIX OCHOBaHUU. 17. ['uaponu3 XJI0pUI0B U alleTaTOB MIETOYHBIX METaLIoB. 18. O3HaKOMIIEHHE ¢ KOJUIEKIHSIMU: a)
METaJuIoB; 0) HEMETAJJIOB; B) KUCIOT; T) OCHOBAHUIA; ) MUHEPAJIOB U OMOJOTHYECKUX MATEPUAIIOB, COJAEPIKAIINX HEKOTOPHIC
COJIH.



IIpakTuyeckass padora Ne2. PemieHne »KCIEpUMEHTAIBHBIX 3a/ad HA WIACHTU(UKAIIUIO OPTaHUYECKHX W HEOPTaHHMYECKHUX
COEIMHEHUM.



Y4yeOHO-TEeMATHYECKHUH IIJIAH

No Tema KomnmuecTBo yacos
TEMBI
10 knace
1 | IIpeamet opranuyeckoit Xumuu. Teopusi CTPOCHHS OPraHUYECKUX COCTMHEHUMN 3
2 VYriaeBogopoIsl U UX MPUPOIHBIC HCTOUYHUKHT 12
3 | Kucnopon- u azoTcoaepxarire OpraHnueCKue COSTUHEHUS. 14
4 | Opranuueckasi XuMus 1 00IIECTBO 5
11 kaace
1 Crtpoenue aroma u nnepuoauueckuii 3akon [[.11. Menaeneena 3
2 | CtpoeHue BemiecTBa 13
3 | XuMudeckue peakiuuu 8
4 | BemecTBa u X CBOMCTBA 9




O:xupaemsl pe3yabTaThl

B pe3ynomame uzyuenua xumuu na 6azoeom ypoeue yuenuk 10 knacca nayuumcsa:

Ha3bleamb N3YIUCHHBIC BCUICCTBA I10 ((TpPIBH&JIBHOfI» U MG)KI[YH&pOI[HOﬁ HOMCHKIJIATYPC,

onpe()ejmmb: BaJICHTHOCTDb U CTCIICHb OKHMCJIICHUA XUMHUYCCKHUX 3JICMCHTOB, THII XUMHUYECKOM CBSI3U B COCAMHCHUAX, 3aPA]
HOHA, XapaKTCp CpCAbl B BOAHBIX pPACTBOpAX HCOPIraHUYCCKUX COGHHHGHHﬁ, OKHUCIIMTCIIb MW BOCCTAaHOBHTCIIb,
IMPUHAAJIC)KHOCTD BCUICCTB K PA3JIMYHBIM KJIACCaM OPraHUYCCKHUX COGHHHCHHﬁ;

xXapakmepu3oeamsb. 3JICMCHTHI MaJIbIX IICPHOAOB 110 UX IOJIOXKCHUIO B H@pHOI[H‘—IGCKOfI CHCTCMC I[.I/I.MGHI[GHCGBEI; O6H_II/IC
XUMHUYECKHE CBOMCTBa MCTAJIJIOB, HCMCTAJJIOB, OCHOBHBLIX KJIACCOB HCOPIraHUYCCKHUX H OPraHNYCCKUX COGI[I/IHGHPII)'I;
CTPOCHUC U XUMHUYCCKUC CBOMCTBA HN3Y4YCHHBIX OPTraHNYCCKHX CoeHHHeHHﬁ;

00bACHAMD. 3aBHUCHUMOCTb CBOWCTB BEIIECTB OT MX COCTaBa M CTPOECHUS; IPUPOAY XUMHYECKOM CBSI3M (MOHHOW,
KOBAQJIEHTHOM, METAJUTMYECKOM ), 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIMH U TOJOKEHHUSI XUMUYECKOI'O0 PABHOBECHUS OT
pa3IMyHbIX (PaKTOPOB;

8bINOJIHAMb XUMUYECKUIL IKcnepumernm 110 paClioO3HaBaHHUIO BaYKHEMIIIMX HCOPIraHNYCCKHUX K OPraHUYCCKHUX BCIICCTB,

npoeooums CaMOCTOSITENbHBIA MOUCK XUMHUYECKON MH(OpPMAIMU C HMCIOJIb30BAHUEM PA3IMYHBIX MCTOYHUKOB (HAYYHO-
MOMYJISIPHBIX M3IaHUW, KOMIIBIOTEPHBIX 0a3 AaHHBIX, pecypcoB MHTepHeTa); UCMOIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH
1U1st 00paOOTKU U Nepeiaun XMMUYECKON MH(POPMALIMK U €€ MTPEACTABICHHS B Pa3IMUHbIX (popmax;

HOle'lum BO3MOIHCHOCMb HAYHUMCA:

O0OBSCHEHHS] XUMUYECKHX SIBJICHU, IPOUCXOIAIIUX B IPUPOJIE, OBITY U HA MPOU3BOJICTBE;

OIIPEEIICHN] BO3MOYKHOCTH NPOTEKAHUA XUMAYECKUX MPEBPALLCHUI B PA3JIMYHBIX YCIOBUSAX U OLIEHKHU UX IIOCJIEICTBUM;
AKOJIOTHYECKU IPAMOTHOTO MTOBEJECHHUS B OKPYKAKOLIEN CPELE;

OLIEHKH BJIIMSHUS XUMUYECKOTO 3arPSI3HEHUS OKPYKAIOLIEH CPEbl HA OPraHU3M YEJIOBEKa U IPYTHE )KUBbIE OPTaHU3MBI;
0€30MacHOro 0OpaLIeHHs C TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMHU, JJa0OPATOPHBIM 000PYAOBAHUEM;

MPUTOTOBJIEHUS PACTBOPOB 33JJaHHOM KOHIIEHTPALIUU B OBITY U Ha IPOU3BOJICTBE;

KPUTHUYECKOM OLIEHKU JOCTOBEPHOCTH XMMUYECKON MH(OpMAIK, MOCTYHAIOEN U3 Pa3HbIX HCTOYHUKOB.



B pezynomame uzyuenusn yueonozo npeomema « Xumusa» Ha ypoeHne cpeonezo ooueco oopazosanusn evinycknuk 11 knacca
Hayuumces:
— pPacKpbIBaTh HA MPUMEPAX POJIb XUMUU B (OPMUPOBAHMH COBPEMEHHON HAYYHON KapTUHBI MUPA U B IPAKTUYECKON
JEeSITETbHOCTU YEJIOBEKa;
— JIGMOHCTPUPOBATh Ha MPUMEPaAX B3aUMOCBSI3b MEXKy XUMHUEH U APYTUMH €CTECTBEHHBIMU HAYKaMU;
— pacKpbIBaTh Ha MPUMeEpPax MOJOKEHUS TEOPUH XUMUYECKOro ctpoeHus A.M. bytieposa;
— nioHuMaTh ¢usnyeckuit cmbica [lepuoauueckoro 3axona JI.M1. MenaeneeBa 1 Ha €ro OCHOBE OOBSICHATh 3aBUCUMOCTb
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00OpPa30BaHHBIX UMM BEIIECTB OT JIEKTPOHHOTO CTPOEHHUS aTOMOB;
— O0BACHATH MPUYMHBI MHOTOOOPA3usl BEMIECTB HA OCHOBE OOIIMX MPEACTABICHU 00 UX COCTaBE U CTPOCHUMU;
— IPUMEHSTH IPaBUJIa CUCTEMATHUECKOM MEKTyHAPOHOW HOMEHKIIATYphl KaK CPEJICTBA Pa3IMYCHUs U UACHTU(DUKAIINH
BEILIECTB 10 UX COCTaBY U CTPOEHUIO;
— COCTaBJISITh MOJIEKYJIIPHBIE U CTPYKTYpHBIE (DOPMYJIbI OPTaHUYECKUX BEILECTB KaK HOCUTENEH HHPOpMALMK O CTPOCHUU
BEILIECTBA, €0 CBOMCTBAX U MPHUHAIEKHOCTH K OIPEACIICHHOMY KJIACCY COEMHEHMIA;
— XapaKTepru30BaTh OPraHMYECKUE BEIIECTBA 10 COCTaBY, CTPOEHUIO U CBOMCTBAM, YCTAHABINBATH NPUUYUHHO-
CJI€ICTBEHHBIE CBSI3M MEXKAY JAHHBIMH XapaKTEPUCTUKAMU BEILIECTBA;
— IPUBOJIUTH MMPUMEPHI XUMUYECKUX PEAKIUH, pACKPBIBAIOIINX XaAPAKTEPHbIE CBOMCTBA TUITMYHBIX MPEICTaBUTEIEH
KJIACCOB OPraHUYECKHUX BEUIECTB C LEIbI0 UX UACHTU(DUKAIIMY U OOBSICHEHHS 00JIaCTH MPUMEHEHUS;
— IPOTrHO3UPOBATh BO3MOKHOCTD IMPOTEKAHUS XUMUYECKHUX PEAKLMN HA OCHOBE 3HAHUI O THUIIaX XUMHUYECKOW CBSI3U B
MOJIEKYJIaX PEareéHTOB U UX PEaKIMOHHOMN CIIOCOOHOCTH;
— UCMOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUH U XMMHUYECKHUX CBOMCTBAX BEILECTB AJIs1 O€30MaCHOTO MPUMEHEHUS B

HpaKTquCKOﬁ ACATCIIBHOCTH,



— IPUBOAUTH MMPUMEPHI MPAKTUYECKOTO UCIIOJIb30BAHUS MTPOIYKTOB MepepadoTku He(TH U MPUPOAHOTO Tasa,
BBICOKOMOJIEKYJISIPHBIX CO€TMHEHUN (ITOJIMATUIIEHA, CAHTETHUECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

— IIPOBOAMUTH ONBITHI IT0 PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB: IIIMLEPUHA, YKCYCHOM KUCIIOTHI, HENPEAEIBbHBIX )KAPOB,
T[JIFOKO3bI, Kpaxmalia, 0eJIKOB — B COCTaBE€ MUIIEBBIX MTPOJIYKTOB U KOCMETUYECKUX CPEJICTB;

— BIAJETh MPaBUJIAMU U NTPUEMaMU 0€30I1aCHOM padOThl C XUMUUYECKMMH BEUIECTBAMU U J1a0OPATOPHBIM 000PY10BAHUEM;
— YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMMUYECKOU PEAKIIUU U CMEIIEHUS XMMUYECKOTO PABHOBECHSI OT PA3JIMYHbBIX
(aKkTOPOB C LIEJIBI0 ONPEEIICHUS ONTUMAJIbHBIX YCIOBUN MIPOTEKAHUS XUMUYECKUX TPOIECCOB;

— IIPUBOJUTH NMPUMEPHI THAPOIN3A COJIEN B IOBCETHEBHOM KU3HHU YEIIOBEKA;

— IIPUBOJUTH NPUMEPHI OKUCINUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA B IPUPOJE, TPOU3BOJACTBEHHBIX MTPOLECCAX U
KU3HEIECATEIBHOCTA OPTaHU3MOB;

— IPUBOJIUTH MPUMEPHI XUMUYECKUX PEAKIUH, pAaCKPBIBAIOIIMX O0LIME XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
METAJIJIOB U HEMETAJLIOB;

— IPOBOJIUTH PACUETHl HA HAXOXKJECHUE MOJIEKYJIIPHON (POPMYJIbI YIIIEBOAOPO/A 110 MPOAYKTaM CIrOpPaHUsI U MO €ro
OTHOCHUTENBHOMN TNIOTHOCTA U MACCOBBIM JOJIAIM 3JIEMEHTOB, BXOJSIINX B €TI0 COCTAB;

— BJIaJIeTh IpaBUiIaMu 0€3011acCHOTO 0OpaIIeHUs C €AKUMHU, TOPIOYUMHU M TOKCUYHBIMU BEIIECTBAMHU, CPEJICTBAMU OBITOBOM
XUMHWH;

— OCYILECTBISATh MOUCK XUMUUECKON HH(POPMAIUH 110 Ha3BaHUSM, UICHTU(UKATOPAM, CTPYKTYPHBIM (OpMyJIaM BEILECTB;
— KPUTHYECKU OLICHUBATh U UHTEPIIPETUPOBATh XUMUUECKYIO HH(DOPMAIIHIO, COACPIKAILYIOCS B COOOIIEHUSIX CPE/ICTB
MaccoBoi nHpopmaluu, pecypcax MHTepHeTa, Hay4HO-TTONYJISPHBIX CTAThAX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOU

KOPPEKTHOCTH B IIEJISIX BBISIBJICHUS OMIMOOYHBIX CYXKAECHUN 1 (hOPMHUPOBAHUS COOCTBEHHOM MO3UITUH;



— TIPEICTABIIATH IyTH PEIICHUS TI100aTbHBIX IPOOJIEM, CTOSIIUX MEePE] YeTOBEYECTBOM: IKOJOTHUECKUX, YHEPTETUIECKHUX,
CBIPbEBBIX, U POJIb XUMUU B PEIICHUH STUX MPOOIIEM.

Buvinycknuk na 6a3060m ypoene noayuum 603mMOHCHOCHb HAYUUMbCA:

— WUTIOCTPUPOBATH Ha MPUMEpPaX CTAHOBJICHUE U HBOJIIOIMIO OPTaHUYECKONM XMMHUU KaK HAYKH Ha pa3InYHbIX
UCTOPUYECKUX ATarax ee pa3BUTHUS;

— WCIOJIB30BATh METOJIBI HAYYHOTO TTO3HAHUS MTPH BHITIOJTHEHUN TIPOSKTOB U YI€OHO-HUCCIIEA0BATEILCKIX 3a/1a4 110
M3YYEHUIO CBOMCTB, CITIOCOOOB MOJIYYCHUS U PACTIO3HABAHUS OPTaHUYECKUX BEIIECTB;

— 00BSICHATH MPUPOY U CIOCOOBI 0OPA30BaHUsI XUMHUUECKOM CBSA3U: KOBAJIECHTHOM (TIOJIIPHOM, HETIOJISIPHOM ), HOHHOM,
METAJJTUYECKOU, BOJIOPOTHON — C EIBIO ONPEIEICHU XUMUUYECKON aKTUBHOCTH BEIIIECTB;

— YCTaHABJIMBATh TEHETHUUECKYIO CBSI3b MEXK]Y KJIaCCaMU OPraHUYECKUX BEIIECTB /JIi 000CHOBAHHUS MIPUHIIUTHATIEHOM
BO3MOKHOCTH TIOJIYYEHUSI OPTAHUYECKUX COSAMHEHUN 3aJJaHHOTO COCTaBa U CTPOCHHUS;

— YCTaHABJIMBATh B3aMMOCBSI3H MEXKy (paKTaMU U TEOPUEH, TPUIMHON U CIEICTBUEM MPU aHATU3€ MPOOIEMHBIX

CUTYalMi 1 000CHOBAHUM NMPUHUMAEMBIX PEIICHUI HAa OCHOBE XMMUYECKUX 3HAHUU.



