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1.IlosicHUTeIbHAS 3aNIMCKA

Pabouast mporpamMma mo xumuu (yriryOJeHHBIM YPOBEHb) COCTaBJICHA Ha OCHOBE!

1. ®enepanbHOr0 KOMIIOHEHTA FOCYAAPCTBEHHOTO CTaHIapTa CPEIHETo 00IIero 0opa3oBaHus,
yTBEpKIeHHas npukazoM MunooOpazoBanus Poccum ot 17.05.2012 1. Ne 413. (¢ u3meHeHUusAMH OT 29 UIOHS
2017 rona);

2. ABtopckoi iporpammsl 1o xumuu O.C. 'abpuensna . Pabouas nmporpamma npeaHa3zHadeHa Jjis
n3yudenust xumun B 10-11 kmaccax mkosnsl o yueouuky O.C.I'abpuensn. Xumus. 10 kinacc. bazoBsrii
ypoBeHb: yueb. J{ns obmeodpaszoBat. yupexaenuii / O.C.I'abpuenss. — 9-e uz., crepeorun. — M.: [Ipoda,
2013. —190c.

CoracHo yueOHOMY IUIaHy, Ha u3ydeHue xumuu B 10 u 11 kimaccax orBoautcst 1 4ac B HEZIEI0, BCETO
35 4acoB B rog.

[Iporpamma npeameTa MOXKeT OBITH peanu3oBana ¢ mpumenenuem D0 u JJOT.

N3ydenune xumuu B cTapiueii mkosie Ha 6a30BOM ypOBHE HAIPABJICHO HA JOCTIIKEHHE CIEIYIOUINX LeJIei:
* OCBOCHHE 3HAHUN O XUMHYECKON COCTaBJISAIONICH €CTeCTBEHHO-HAy4YHOI KapTUHBI MHPA,
BOKHEUIIINX XUMUYECKUX MOHATUSX, 3aKOHAX U TEOPHUSX;
* OBJIaJICHUE YMEHUSMU IPUMEHSTD MOJIyY€HHbIE 3HAHUS JUIsI OObSICHEHUS Pa3HOOOPA3HBIX XUMHUECKUX
SIBJICHUI ¥ CBOMCTB BEIIECTB, OLICHKU POJIM XMMUU B PA3BUTHH COBPEMEHHBIX
TEXHOJIOTUH U MOJIy4eHUU HOBBIX MAaTE€PHAJIOB;
* pa3BUTHE NTO3HABATEILHBIX MHTEPECOB U MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B MpoIlecce
CaMOCTOSITENTLHOTO MPUOOPETEHUS XMMHUYECKHUX 3HAHUI C UCIIOJIb30BAHUEM PA3IMYHBIX HCTOYHHUKOB
nH(OpMAILIUY, B TOM YHCIIE KOMITBIOTEPHBIX;
* BOCIIUTaHHe YOEKICHHOCTH B MIO3UTUBHOMN POJIM XUMHHU B )KU3HU COBPEMEHHOTO O0IIIECTBa,
HEO0OXOIMMOCTH XMMHUYECKU TPAMOTHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO U OKPYKAFOIIEH
cpene;
* MPUMEHEHHE MOTYyYECHHBIX 3HAHUN U YMEHHM N1 0€3011aCHOTO MCIIOJIb30BAHUS BEIIECTB M MAaTEPUAJIOB B
OBITY, CEIbCKOM XO3SIIICTBE U HA MPOM3BOACTBE, PEIICHUS MPAKTHUECKUX
3a/1a4 B MTOBCEHEBHOM KU3HU, IPEAYIPEKICHUS SIBJICHUHN, HAHOCSIIIUX BPE 37J0POBBIO UETIOBEKA U
OKpY>Karoleu cpene.

2. [liianupyemMble pe3yJbTaThl 0CBOCHHSI Y4eOHOI0 NpeAMeTa.
[IporpamMma oOecnieunBaeT JOCTUKEHUE BHITYCKHUKAMU CIIEIYIOIIUX JINYHOCTHBIX, META IPEIMETHBIX U
IIPEIMETHBIX PE3YJIbTATOB.
JInyHOCTHBIE pe3yJIbTaThI
1. Pa3BuTHe no3HaBaTeIbHBIX HHTEPECOB M MHTEIIEKTYaIbHBIX CIIOCOOHOCTEN B Ipoliecce
CaMOCTOSITENILHOTO MPUOOPETEHNSI XUMUUECKHUX 3HAHUHN C MCTIOJIb30BAaHUEM Pa3IMUHbIX UCTOYHUKOB
uHpOpMaINH, B TOM YHCII€ KOMIBIOTEPHBIX.

2. Bocnutanue yoex1eHHOCTH B IO3UTUBHON POJIM XMMHH B )KU3HU COBPEMEHHOT'O OOIIIECTBA,
HE00XO0AMMOCTH XUMHUYECKH TPAMOTHOTO OTHOLIEHHUSI K CBOEMY 3/I0POBBIO U OKpY’Karollel cpese.

3. Bocnutanne 4yyBcTBa ropAOCTH 32 POCCHICKYIO XUMUYECKYIO HAYKy, TYMaHU3M, OTHOLLIEHUE K
TPYAY, UENECYCTPEMIIEHHOCTh

4. ®opMupoBaHue 1IeI0CTHOTO, COLUAIBHO OPUEHTUPOBAHHOTO B3IJIsi[ja HA MUDP B €M0 OpraHUYHOM
€IMHCTBE U Pa3HOOOPA3UU MPUPOJIBI.

5. ®opMupOBaHUE YBAKUTEIBHOIO OTHOIIEHUSI K HHOMY MHEHHUIO.

6. OBnaneHne HaBbIKaMH aJalTallUM B TUHAMUYHO U3MEHSIOLIEMCS M Pa3BUBAIOIIEMCS MUDE.

7. [TpunsiTHE U OCBOEHUE COLMATBHON POJIM 00Yy4aOIIErocs, pa3BUTHE MOTUBOB Y4eOHOM
NeSITeIbHOCTH U (POPMHUPOBAHUE TMYHOCTHOTO CMBICIIA YUCHHSL.

8. Pa3BuTHe caMOCTOSTENILHOCTH U TIMYHOCTHON OTBETCTBEHHOCTH 3a CBOM IMOCTYIIKH, B TOM YHUCIIE U

I/IH(I)OpMaI_[I/IOHHOI\/'I ACATCIBHOCTH, Ha OCHOBC Hpe)ICTaBJ'ICHI/Iﬁ O HPpaBCTBCHHBIX HOpMaAX, COIMAIIbHOM
CIIPaBCAJIMBOCTU U CBO60)IC.

9. DopMHUPOBaHUE ICTETUYECKUX MOTPEOHOCTEN, IIEHHOCTEH U UYBCTB.

10.  Pa3BuTHE ACTETHYECKHX YYBCTB, JTIOOPOKETATEITHHOCTH H YMOIIMOHATbHO-HPABCTBEHHON
OT3BIBUMBOCTH, TOHUMAHUS U CONIEPEKUBAHNS YyBCTBAM JPYTHUX JIIOJIEH.

11.  Pa3BuTHE HAaBBIKOB COTPYAHUYECTBA CO B3POCIBIMH U CBEPCTHUKAMHU B PA3ITUYHBIX COLIMAIBHBIX

CUTyallusiaX, YMCHUSA HC CO31aBaTh KOH(i)J'H/IKTOB 1 HaXOJUTH BBIXOO U3 CIIOPHBIX chyauHﬁ.



12. ®opmupoBaHHe YCTAaHOBKM Ha O€30MACHBIN, 3A0POBBIA 00pa3 MKU3HH, MOTUBAIIMH K TBOPUECKOMY
TPYyLy, K paboTe Ha pe3ynbTar, Oepe’KHOMY OTHOIICHHIO K MAaTEPUAIBHBIM U TYXOBHBIM IIEHHOCTSIM.

MertanpeameTHble pe3yJibTaThI

1. [TprMeHeHre NOMyYEeHHBIX 3HAaHUN U YMEHHH /17151 0€3011aCHOT0 MCII0Ib30BaHMsI BEILIECTB U
MaTepHaloB B OBITY, CEJILCKOM X034HCTBE U Ha MPOU3BO/ICTBE.

2. Pewenne npakTuyeckux 3a1ad B IOBCEIHEBHON KU3HMU, IIPEAYNPEKACHUS SBICHUN, HAHOCAIINX
BpEJl 3I0POBBIO YEJIOBEKA U OKPYXKAIOILEH Cpelie.

3. Ognagenne cnocoOHOCTHIO MPUHUMATE M COXPAHATH LN U 33/1a4M y4eOHOM JIesITeIbHOCTH, TIOUCKA
CPEICTB €€ OCYILECTBIICHHUS.

4. ®opMHUpOBaHUE YMEHHUS TUIAHUPOBATh, KOHTPOJIMPOBATH M OIICHUBATh YUeOHbBIE ICHCTBUS B

COOTBETCTBHUH C [TOCTABJICHHOMW 3a/1aueil M YCIOBUSIMHE €€ pealli3allit, ONpe/essaTh Hanboee 3 peKTHBHbIC
CIOCOOBI JOCTHKEHHS Pe3yibTaTa.

5. Hcnonb3oBanue 3HaKOBO-CUMBOJIMYECKUX CPEJICTB MPEACTABICHHS HH)OPMAIIHH.

6. AXTHBHOE UCIIOJIb30BaHUE PEUYCBBIX CPEICTB U CPEICTB ISl PEIICHUS KOMMYHHKATUBHBIX U
MO3HABATEIBHBIX 33/1a4.

7. Vcnionb30BaHue pa3InyHbIX CIOCOOOB MOKCKa (B CIIPaBOYHBIX HCTOYHUKAX ), cOOpa, 00paboTKH,
aHaJIN3a, OPraHU3aluy 1 nepeaadn HHHOPMAIIKH.

8. OBgajicHNE HABBIKAMU CMBICJIOBOIO YTCHHUSI TEKCTOB B COOTBETCTBHH C LICJISIMH U 33/1a4aMH:

OCO3HAaHHO CTPOUTH PEUEBOE BBHICKA3bIBAHUE B COOTBETCTBUU C 3a/lauaMy KOMMYHUKALIMU U COCTABIIATh
TEKCTHI B YCTHOW U TUCHbMEHHOHN (hopMax.

9. OBnajieHye JTOrHYeCKUMHU ASHCTBUSIMY CPABHEHUS, aHAJIN3a, CHHTE3a, 00001IeHN s, KIacCu(pUKALUH
10 POJOBBIM IIPU3HAKAM, YCTAHOBIICHHS AHAJIOTMI U IPUYMHHO-CIIEICTBEHHBIX CBA3EH, IOCTPOCHUS
pacCyXIeHUH, OTHECEHUS K U3BECTHBIM ITOHATHUSM.

10. ["'oTOoBHOCTB CilylIaTh cOOECeIHUKA U BECTU AUAJIOT, IPU3HABATH BO3MOXKHOCTh CYIIECTBOBAHUS
Pa3IMYHBIX TOYEK 3PEHUS U NIPaBa UMETh CBOIO, U3J1araTh CBOE MHEHUE U apIyMEHTUPOBATh CBOK) TOUKY
3pEHUS U OLEHKH COOBITUM.

11. Onpenenenue oO1el 1eau U MyTel ee JOCTUKEHUSI; yMEHUs 10r0BapuBaThCsl O paclpeieeHuu
(GyHKIUH ¥ poJieil B COBMECTHOM IeATEIbHOCTH; OCYIIECTBIISITh B3AUMHBIA KOHTPOJIb B COBMECTHON

NS TeNbHOCTH; aIEKBAaTHO OLICHUBATh COOCTBEHHOE MOBEICHUE U MTOBEICHUEO OKPYKAIOLIMX.

12. ['0TOBHOCTH KOHCTPYKTHBHO pa3pemiaTh KOHMIMKTHI IIOCPEACTBAM yUeTa HHTEPECOB CTOPOH U
COTPYJHUYECTBA.

13. OBnazneHne CBEIEHUSMHU O CYIIIHOCTH U OCOOCHHOCTSIX 0OBEKTOB, IPOLIECCOB U SIBJICHUM B
COOTBETCTBHH C COZEP)KaHUEM YU4EeOHOTO MpeMeTa « XUMHUS».

14. OBnaneHne 6a30BbIMU IPEIMETHBIMU U MEKIIPEAMETHBIMU MOHATUSAMH, OTPAKAIOLIUMU
CYIIECTBEHHBIE CBSI3M U OTHOLLICHHS MEXTy O0BEKTaMHU U MPOLIECCAMHU.

IIpeaMeTHBbIE pe3yIbTAThI

1. ®opmupoBaHue 3HAHUN OCHOB XMMHUYECKON HAYKHU: BaKHEHIINX ()aKTOPOB, MOHATHI, XMMUYECKUX
3aKOHOB U TEOPH, S3bIKAa HAYKH, TOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa.

2. YcBOeHHE ydallMMHUCS BaKHEHIINX 3HaHUI 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMHH, XUMHUYECKOM
CUMBOJIMKE.

3. Pa3Burtue ymenuii Habar0AaTh U OOBSACHATh XMMUYECKUE SIBIECHUS, IPOUCXOASIINE B IPUPOJE,
nabopaToOpu, B MOBCEIHEBHON KU3HH.

4. OsnaseHue ydaluMUCs YMEHUSIMUA IPOU3BOIUThH PAacUeThl HA OCHOBE XMMHUYECKUX (POPMYIT BEIIECTB
U ypaBHEHUN XMMHUYECKUX PEAKLUH;

5. ®opmHpoBaHUE CIIEIUATBHBIX YMEHHUNA: 00palaThCcs C BEIIECTBAMH, BBITOIHATH HECTIOXKHBIE
AKCIIEPUMEHTBHI, COOJII0/1asi PaBUila TEXHUKU O€30MMaCHOCTH; IPAMOTHO MPUMEHSITh XUMHUYECKHE
3HaHUS B OOLEHUU C IPUPOJION U B MOBCEIHEBHON KU3HH.

6. PackppITHEe r'yMaHHCTHYECKOHN HANIPABICHHOCTH XHUMHUH, €€ BO3PACTAOIEH POJIH B PEIICHUN
TJIaBHBIX NPOOJIEM, CTOSIINX Mepel YeTI0BEUECTBOM, U BKJIaa B HAYYHYIO KapTUHY MUDA.

7. PazButue 1MyHOCTH OOYYAIOIIUXCS: UX MHTEIUIEKTYalbHOE U HPaBCTBEHHOE COBEPILIEHCTBOBAHHE,
(dbopmMHpoBaHKE Y HUX TYMAHUCTHUECKUX OTHOIIEHUN U SKOJIOTUYECKH LeJIecO00pa3HOro
MOBEJCHUS B OBITY M B ITPOLIECCE TPYIOBOM JIEATEIBHOCTH.



8. pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH yyaIuxcs B MpoLecce
MIPOBEJICHUSI XUMUYECKOTO SKCIIEPUMEHTA CaMOCTOATEIHLHOTO IPHUOOPETEHUsI 3HAHUH B
COOTBETCTBUH C BO3HUKAIOIIUMU KU3HEHHBIMH MTOTPEOHOCTAMU;

9. BocnuraHnue OTHOIIEHHUS K XMMHH KaK K OTHOMY U3 (DyH/IaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U DJIEMEHTY OOLIEYEI0BEUECKON KYJIbTYPBI;

10. [IpumeHeHue ydaliuMucs MOTyYeHHbIX 3HAHUM U YMEHUHN AJ11 6€301MacHOT0 UCTOIb30BaHUS
BEIIECTB M MAaTEPUAJIOB B OBITY, CEIbCKOM XO3SICTBE M HA MPOU3BO/ICTBE, PEIICHUS MPAKTHIECKUX
3a/1a4 B [TIOBCEHEBHOM KU3HHU, IPEAYIPEKIACHUS IBJICHUN, HAHOCSIIMX BpPEJ 30POBbIO YEJIOBEKA U
OKpY>Karollel cpeie (pa3BUTHE SKOJIOIMUECKON KYJIbTYphl yUalUXcs).

B cooTtBercTBUU C PenepalibHbIM roCyAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM, a TaK KE C YUETOM

[IpuMepHOi1 IpOrpaMMmBl.

2. Coneprxkanue y4eOHOIro npeamera.
10 kacc
Beenenne ( 1 u ) IIpeamer opranudeckoit xumun. OcOOEHHOCTH CTPOCHMS U CBOMCTB OPraHMYECKUX
coeMHeHUH. 3HaYeHUEe U POJIb OPraHMYECKOW XUMHUH B CUCTEME €CTECTBEHHBIX HaYK U JKU3HHU OOILECTBA.
Kpatkuit ouepk ucTopuu pa3BUTHS OPraHUYECKON XUMHUH.

Tewmal Teopusi crpoeHust opraunyeckux coeqmHenui ( 2 1) BaneHTHOCTh, XMMHUYECKOE CTPOEHUE KaK
MOPSIIOK COETMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BAJICHTHOCTU. OCHOBHBIE IOJIOKEHUS TEOPUHU
XUMHUYECKOTO CTPOEHMSI OpraHu4eckux coeuHeHuil. [loHsTHE 0 TOMOJIOTMU ¥ rOMOJIOrax, U30MEpUU 1
nzoMepax. Xumuueckue GopMyIibl U MOAEIH MOJIEKYJ B OpraHM4eCKOH XUMUU
Tema?2 Yriaesonopoasl U UX npupoaHbie HCTOYHUKH ( 15 1) [Ipupoansiii ra3. [Ipupoanslil raz kak
ToruBo. [IpenmyiecTBa npupogHOro ra3a nepe ApyrumMu Bugamu Tomisa. CocTaB IpUPOAHOTO rasa.
A 71 X a H bI: TOMOJIOTMYECKHUH PsIZI, U30MEpPHUs U HOMEHKJIATypa aJKaHOB. XMMHYECKUE CBOMCTBA AJIKAHOB
(Ha mpuMepe MEeTaHa U 3TaHa): TOPEHHE, 3aMelIeHHe, Pa3iokKeHHe U AeruapupoBanue. [lpumenenue
QJIKAHOB HAa OCHOBE CBOWCTB.
A 11 K € H bl. DTUJIEH, ero nojy4eHue (JeruapupoBaHUeM dTaHa U Jeruaparanueil aTanona). XuMHUeCKue
CBOWCTBA dTWJICHA: TOPCHHE, KAYECTBCHHBIC peakiuu (00eciBeYrnBaHEe OPOMHOM BOJIBI U pacTBOPA
MepMaHraHaTa Kaius), Tuaparanus, noiumepusanus. [lomustuneH, ero cCBONCTBA U IPUMEHEHHE.
[IpuMeHeHne 3TruIeHa Ha OCHOBE CBOMCTB.
Ankaguensukayuyk . [lorsTue 06 ankagueHax Kak yrieBoJ0poJax ¢ ABYMs JBOMHBIMU CBSI3SIMH.
XuMH4YecKre CBOMCTBA OyTaareHa-1,3 u u3omnpeHa: o0eciBeYMBaHHEe OPOMHOM BOJIBI M TIOJTUMEPU3AIIHS B
Kayuyyku. Pe3una.
A 11K 4 H bl. AIETHJIEH, €T0 MOJIy4eHHE MUPOIU30M MeTaHa U KapOUIHBIM cIocoO0M. XUMHUECKHE
CBOMCTBa alleTHJIeHa: TOpeHHe, 00ecBeurBaHue OPOMHOM BOJIbI, MPUCOEANHEHHE XJIOPOBOAOPOAA U
ruaparanus. [[puMeHeHne aneTnieHa Ha OCHOBE CBOMCTB. Peakniys moammepu3annyi BUHWIXJIOPUIA.
[ToIMBUHUIXJIOPU U €r0 IPUMEHEHHUE.
b e 1 3 0 1. [lonyuenue GeH301a U3 rekcaHa U aleTuIeHa. XMMUYECKHe CBOICTBa OeH30I1a: rOpeHue,
raJoreHupoBaHue, HuTpoBaHue. [IpumeneHne 6eH301a Ha OCHOBE CBOWCTB.
H e ¢ 1 5. CoctaB u nepepadborka Hedptu. Heprenponyktel. beH3uH u nonstue 06 OKTaHOBOM YHCIIE.
JemoHcTpanun. ['openue MeraHa, dTuiIeHa, aneTwieHa. OTHOILIEHHE MeTaHa, TUICHA, alleTUIIEHa U
OeH30J1a K pacTBOpPY MepMaHraHara kKajaus 1 OpoMHoil Boje. [lonydeHne sTuiieHa peakiuei qeruaparaiuu
3TaHOJIA U JETIOIMMEPU3ALINH TTOJIMITUIICHA, alleTUIIeHa KapOuIHBIM criocoOoM. Pasnokenune kaydyka npu
HarpeBaHuu, UCIbITaHUE NPOJIYKTOB Pa3IoKeHUs Ha HerpeaeabHocTh. Komnekus o0pa3inoB HePTH 1
He(PTENPOTYKTOB.
JlabopaTopHble onbIThl. 1. Onpeienenre 31eMEHTHOTO COCTaBa OPTAHMYECKUX COSTUHEHUN. 2.
W3rorosneHune MoJiesiell MOJIEKYI yIiieBoA0poaoB. 3. OOHapyKeHHe HenpeaAeIbHbIX COSTMHEHUN B KUAKUX
Hedrenpoaykrax. 4. [lomyuenue u cBoiicTBa aneruiieHa. 5. O3HakomieHue ¢ koyuekmnueit «Hedts n
MPOAYKTHI €€ repepadoTKm».
Tewma3.
Kuciopoacoaep:kaue opraHu4eckne coeJMHeHNsI M MX HAXO0KIeHHe B )KMBOM npupoae (7 4)
EnnHCTBO XMMUYECKOUM OpraHu3alyy )KUBbIX OPraHU3MOB. XMMUYECKUI COCTAB KUBBIX OPraHU3MOB.
C 1 u p T bl [Tostyuenue sTanosa 6poKeHUEM TIIIOKO3bI U TUApaTanueil sTuieHa. [ uapokcuibHas rpymma
Kak (pyHkironansHas. [IpeacraBinenne o BOIOPOIHOM CBA3H. XMMHUYECKHE CBOMCTBA 3TaHOJA: TOPEHHUE,
B3alMO/ICIICTBHE ¢ HATpUEM, 00Opa30BaHKE MPOCTHIX U CIOKHBIX 3(PUPOB, OKUCIEHUE B aJIbJETU/I.
IIpumeHneHne sTaHOIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBYS U IPEAYIPEKICHUE.



[TonsiTue 0 mpeneabHbIX MHOTOATOMHBIX CcliUpTax. [ TUlleprH Kak mpeIcTaBUTellb MHOTOATOMHBIX CIIUPTOB.
KauecTtBeHHas peakuysi Ha MHOrOaTOMHBIE cIUpPTHI. [IpuMeHeHue rnnepuHa.

Kamenusityrons @ eH o a Kokcoxumuueckoe npou3BoJICTBO U ero npoaykuus. [lonyuenue
(deHosa KOKCOBaHHEM KaMEeHHOTO yriisl. B3aumMHoe BIusiHuE aTOMOB B MOJIEKYJie (peHOJIa: B3auMOIEHCTBHE C
THJIPOKCHJIOM HATPUs M a30THOM KucioTo. [lomukonaeHcamus ¢peHomna ¢ popMaibaeruiom B
benonopopmanbaeruinyio cmoiy. [lpumenenue ¢peHona Ha OCHOBE CBOMCTB.

A nwaeruasl [lonydeHue anpaeruioB OKUCICHUEM COOTBETCTBYIOIINX CIIUPTOB. X UMUUYECKHE
CBOMCTBA aJIb/ICTUI0B: OKUCICHHE B COOTBETCTBYIOMIYIO KUCIOTY  BOCCTAHOBIIEHUE B COOTBETCTBYIOLIUI
crupt. [Ipumenenue ¢popmanbIernia u aneraibIeruaa Ha OCHOBE CBOMCTB.

KapOGounoBbiekucioT bl [lonydenne kapOOHOBBIX KUCIOT OKUCIICHUEM ajlbJAETHAOB. XUMUYECKHE
CBOWMCTBA YKCYCHOUM KHCJIOTHI: OOIIME CBOMCTBA C HEOPTAHMUECKUMU KUCIOTaMHU U PeaKIus dTepruUKaIm.
[IpumeHneHne yKCyCHOM KUCIOThI HA OCHOBE CBOWCTB. Bhiciine >kMpHBbIE KUCIOTHI Ha IPUMeEpe
MAJIBMUTUHOBOW U CTEAPUHOBOM.

CnoxHubieddupbsl uxXup bl [lonmyuenue crnoxxubix 3¢pupoB peakiueit arepudukanuu. CioxHbie
3¢upHl B IpUpoOJIe, NX 3HaYeHHE. [[puMeHeHne CII0KHBIX 3(UPOB HA OCHOBE CBOMCTB.

XKupsl kak crnoxxHbie 3¢Upbl. XUMHUECKHUE CBOICTBA KUPOB: TUAPOIIN3 (OMBUICHHE) U TUIPUPOBAHHE
KUJKUX KUPOB. [I[puMeHeHre upoB Ha OCHOBE CBOMCTB.

Y riaeBo bl YIIEBOIbI, UX KiIaccu(PUKaIMa: MOHOCaXapH bl (TJII0K03a), JucaxapHibl (caxapo3a) u
noJyincaxapubl (Kpaxmai 1 HeJUIi0J103a). 3Ha4YeHUE YIJI€BOI0B B )KUBOU MIPUPOJIE U B )KU3HHU YEIOBEKA.
I'mroko3a - BelecTBO ¢ IBOMCTBEHHOM (DyHKIIMEH - ambAeTUAOCIUPT. XUMUYECKHE CBOMCTBA TIIIOKO3bI:
OKHCJICHUE B TJIFOKOHOBYIO KHUCIIOTY, BOCCTAHOBJICHUE B COPOUT, OposkeHHE (MOJTOYHOKUCIIOE U CIIMPTOBOE).
[IpumeHeHue TI0K03bl HA OCHOBE CBOWCTB.

Hucaxapunel u monaucaxapusl. [loHATHE 0 peakIusaX MOJMKOHICHCAIUH U THAPOJIN3a Ha IPUMEPE

B3aMMOIIPEBPALLICHUI: TTII0KO3a = HoJIUCcaxapu.

JemoncTpanuu. OxuciieHue cnupra B anpaeru]. KauectBenHas peakiiys HA MHOrOaTOMHBIE CITUPTBHI.
Komnexnus «KameHHBbIH yroiabs 1 IPOAYKTHI €ro rnepepadboTku». PactBopumocTs GeHosa B BoJe MpH
OOBIYHOM TeMIiepaType U Ipu HarpeBanuu. KauecTBenHbie peakiuu Ha ¢peHou. Peakius «cepeOpsHOoro
3epKajiay albAErUI0B U TII0K03bl. OKUCIIEHNE aJIBJIETUIOB U IVIFOKO3bI B KUCJIOTHI C IIOMOILBIO THAPOKCUAA
menu (I1). IToaydenne ykcyCHO-3THIIOBOTO U YKCYCHO-H30aMIIIOBOTO 3¢pupoB. Komnekuus a3pupHBIX Macer.
KauecTBeHHas peakuus Ha Kpaxmail.

JlabopaTopHuble onbIThl. 6. CBoiicTBa 3TMIIOBOrO civpTa. 7. CBoiicTBa riuuepuHa. 8. CBoiicTBa
dopmanpaeruaa. 9. CpoiictBa ykcycHoi kuciaotsl. 10. CBoiicTBa sxxupoB. 11. CpaBHeHHE CBOWCTB pacTBOPOB
MblJIa M CTUpasIbHOTO nopoika. 12. Coiicta rimoko3sl. 13. CBolicTBa KpaxMaina.

T e M a4 AzoTcoaep:kanue coelMHEeHUs U UX HAXO0XK/IeHHE B :KUBOM npupoae (4 1)

A M 1 H bI. [loHsTie 06 amuHax. [lonydyenne apomMaTHuecKoro aMmmuHa - aHWIMHA - U3 HUTPOOEH301a.
AHWINH KaK OpraHMYecKkoe OCHOBaHME. B3auMHOe BIMsHHE aTOMOB B MOJIEKYJIE aHUJIMHA: oca0iIeHne
OCHOBHBIX CBOMCTB U B3aMMO/eiicTBHE ¢ OpoMHOI BoAoH. IIprMeHeHne aHuIuHa Ha OCHOBE CBOMCTB.
AMUHOKHCIO T bl [TolyueHre aMUHOKUCIIOT U3 KApOOHOBBIX KUCIIOT U THAPOIU30M OEIIKOB.
XUMHYeCcKHe CBOMCTBA aMUHOKHCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COEITMHEHUN: B3aUMOECHCTBHE CO
I1eJI09aMH1, KUCIIOTaMU U JPYT C IPYroM (peakuus NoJuKoHeHcaun). [lentuanas cBsi3b U MOJUNENTUIBI.
[IpumMeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

b e 1 x u. [lonyyenue 6e1KoB peakiyel NOIMKOHACHCAIIMY aMUHOKUCIIOT. [lepBruyHas, BTopuyHas u
TPETUYHAsl CTPYKTYpPhI O€JIKOB. XMMUYECKUE CBOWCTBA OEIIKOB: TOpEHUE, IeHATypalysl, TUAPOIU3 U
L[BETHBIE peakiy. buoxummuueckue QyHKIMHU OEITKOB.

I'enernueckas cBsI3b MEXAY KJacCaMHU OpPraHMYECKUX COCTUHEHHH.

HyknennoBblie kuciaoThl. CHHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HYKJIEOTHA0B. OOMmIMiA TIIaH CTPOSHHUS
nykineotuaa. Cpasuenue crpoenus u pynkuuit PHK u JIHK. Posib HykiIeMHOBBIX KHCIIOT B XpaHEHUHU U
nepeaaye HacueACTBeHHOM nHpopmanuu. [ToHsTHE 0O OMOTEXHOIOTMH U TeHHON MHKEHEPHH.
JemMoHcTpanuu. B3aumoelicTBue aMmmuaka 1 aHUJINHA € COJIIHOM KucioTol. Peakuus aHuiiHa ¢ OpoMHON
BOJ10i. JloKa3aTenbCcTBO HANUYKS (PYHKIIMOHAIBHBIX TPYII B PACTBOPAaX aMHUHOKHUCIIOT. PacTBOpeHue u
ocaxeHue 0enkoB. L[BeTHbIe peakiuu OEIKOB: KCAHTONPOTENHOBAs U OuypeToBas. ['opeHue nTuybero
nepa u mepctsHod HuTH. Moaens monekyisl JJHK. Ilepexonbl: 3TaHON ~ STHIIEH STUJIEHTJIUKONb ~
striieHr koSt meau (II); sTanon —sTanane — 3TaHOBas KUCIOTA.

JlaGopaTopHble onbIThI. 14. CBolicTBa OENKOB.

IIpakTnueckas padora Nel. nentudukanys opraHMuecKUX COSIMHEHHUH.



T ewm a5 Buosornuecku akTUBHbIE OpraHnyecKkue coenunenus (1 u )
®epwMeHTBHL. DepMEHTH KaK OMOJIOTHUECKHUE KAaTaTN3aTOPhl OSIKOBOM mprpoabl. OCOOEHHOCTH
¢byHkunoHupoBanus GepMeHTOB. Posb (hepMEHTOB B )KU3HEACSATEILHOCTH KHUBBIX OPIraHU3MOB M HApOJIHOM
XO3SICTBE.
B utaMuH bl [lonaTue o BuTamuHax. Hapynienus, CBA3aHHbIE ¢ BATAMUHAMU: aBUTAMUHO3BI,
TUIIOBUTAMUHO3bI U TUIIEpBUTAMUHO3bI. Butamun C Kak npeacTaBuTeNb BOJIOPACTBOPUMBIX BUTAMUHOB U
BUTAaMUH A Kak IIPEJICTaBUTEINb KUPOPACTBOPUMBIX BUTAMUHOB.
I' 0o p M 0 H bL. [IoHsATHE O TOPMOHAX KAK TYMOPAJIBHBIX PErYIATOPAX HKUZHEAEATEIbHOCTH )KUBBIX
opranu3MoB. HCYJIHH ¥ aJjpeHalluH KaK npeacTaBuTesu ropMoHoB. [Ipodunaktuka caxapaoro nquabera.
Jle kapcTBa. JlekapcTBeHHast XUMUS: OT HATPOXUMHHU IO XUMHOTEpanuu. ACIUpruH. AHTUOMOTUKY U
mucbakTepuo3. Hapkotnueckue Beniectsa. Hapkomanusi, 60opr6a ¢ Hel ¥ Mpo(UITaKTHKA.
JemMoHcTpanum. Pa3noxenue nepokcuia BOJI0poaa Karanazoil CbIporo Msica M CbIporo kaproders.
Komnexmuss CMC, conepxanux 3u3uMbl. Victiitanue cpeast pactBopa CMC nHAMKaTOpHON OyMarou.
Wnmoctpanuu ¢ hotorpadusiMu )KUBOTHBIX € pa3IUyHbIMU (hopMaMu aBUTaMUHO30B. Kosiekuus
BUTaMHMHHBIX NpenaparoB. McnbelTanue cpesl pacTBOpa aCKOPOMHOBOM KHCIOTHI MHAWKATOPHON OyMarou.
HcnpiTanue anTeyHoro npenapara HHCY/IMHA Ha 6enok. Jlomainss, tabopaTopHasi 1 aBTOMOOUIIbHAS
anTeyka.
T ewma6 UckyccTBeHHBbIE U CHHTETHUYECKHE NoJnMepbl (4 1)
McxkyccTBEeHHBI €O UM e P bl [JoslydeHrnEe UCKYCCTBEHHBIX IMOJIMMEPOB, KaK IIPOILYKTOB
XUMHUYECKON MOIU(UKALUN TPUPOIHOTO MOTUMEPHOTO ChIpbs. MICKycCTBEHHBIE BOJIOKHA ( alleTaTHBIN
IEJIK, BUCKO3a) . UX CBOMCTBA U NpuMeHeHne. CUHTEeTHUY€eCKU e 0J U M € p bl. [lonyuenue
CUHTETUYECKUX MOJMMEPOB PEAKLUUSIMH MOJUMEPU3ALMH U MOIUKOHAeHCAau. CTpyKTypa NOJIMMEPOB:
JIMHEWHAasA, pa3BETBIICHHAS U IIPOCTPaHCTBEHHAsA. [IpeacTaBuTen CHHTETHYECKUX IIACTMACC: ITOJIMATHIICH
HU3KOT'O U BBICOKOTO JaBJICHUS, OJUIIPONHIIEH U NOJUBUHMWIXJIOpU. CHHTETUYECKHE BOJIOKHA: JIaBCaH,
HUTPOH U KanpoH. JleMoncTpauuu. Komnekuus rmactMace ¥ u3aeinii u3 Hux. Koyureknus nCKyCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH U M3/1eNIMi U3 HUX. Pacrio3HaBaHue BOJIOKOH MO OTHOLIEHUIO K HArPEBAHUIO U
XUMHAYECKHM peakTuBaM. JlaGopaTopHsble onbIThI. 15. O3HaKoMIIeHHE ¢ 00pa3aMu IIacTMacc, BOJIOKOH H
kayuykoB. [Ipaktuueckas pabota Ne 2. Pacnio3HaBaHue miacTMacc U BOJIOKOH.

11 knace
Temal. Ctpoenne atoma u nepuoandeckuii 3akon JI. U. MenneneeBa (3 yaca)
OcHoBHbIE CBe/IeHUs] 0 CTPOEHUH aTOMa. SIpO: IPOTOHBI U HEUTPOHBL. M30TOMBI. DIIEKTPOHBI.
DneKkTpoHHas 000104Ka. DHEepreTuYeckrii ypoBeHb. OCOOEHHOCTH CTPOEHHSI AIEKTPOHHBIX 000JI0UEK
aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 nepuoa0B nepuoanyueckon cucremsl JI. . MenneneeBa (mepexoaHbIx
sneMeHTOoB). [ToHsATHE 00 OpOUTANIAX. S- U p-OpOUTAIN. DIIEKTPOHHBIE KOH(DUTYPALIMU AaTOMOB XUMHUYECKUX
JJIEMEHTOB.
Iepuoanyeckuii 3axon /.. MenelieeBa B cBeTe y4eHHS 0 CTPOCHHH ATOMA.
Otkpertue J[. . MenaeneeBsiM nepuoandeckoro 3akona. I[lepuonnueckasi cuicteMa XUMHUECKUX
anemeHToB /. V1. MeneneeBa - rpaguueckoe 0ToOpakeHUe MepuoAnYecKoro 3akoHa. Ou3nueckuii cMpIct
IIOPSIAKOBOTO HOMEPA JIEMEHTA, HOMEpa NIEPUOJIa U HOMEpPA IPyIIIbl. BaneHTHbIE 371eKTpoHBL. [IpndunHEI
M3MEHEHMsI CBOMCTB 3JIEMEHTOB B MIEPHUO/IaX U Ipynnax (TJIaBHBIX NOATPYINax).
[TonoxxeHue Boopo/ia B IEPUOINYECKON cucTeMe. 3HaUeHHE IEPUOAMYECKOT0 3aKOHA U MEPUOINIECKON
CUCTEMBI XUMHUYECKUX d1eMeHTOB J[. 1.MenneneeBa 1 pa3BUTHsI HAYKU U IOHUMAHUS XUMHYECKOU
KapTHUHBI MUpa.
JemoncTpanuu. Pazanunsie popMbl meproanyeckoi cucTeMbl XUMUUecKuX neMeHToB . 1. Menneneesa.
JlabopaTopHublii onbIT. 1. KoHCTpynpoBaHue NepruonyecKoi TaOIUIIbI 2JIEMEHTOB C UCIIOJIh30BaHUEM
KapTOYeK.
Tema 2. Ctpoenue Bemectsa (13 yacos)
Honnas xumuyeckas cBa3b. Katnons! n anuonsl. Kinaccugukaius noHoB. IoHHBIE KpUCTAJUIMYECKHE
pemerku. CBOWCTBA BEIIECTB C 3TUM TUIIOM KPUCTAJUIMYECKUX PEHIETOK.
KoBasienTHasi xuMH4yecKasi CBA3b. JJIEKTPOOTPULATENBHOCTD. [losispHas u HenossspHas KOBAJICHTHBIE
cBs3u. unons. [onsipHOCTD CBSA3M U MOISPHOCTH MOJIEKYJbl. OOMEHHBIN U JJOHOPHO-aKLIEITOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJCHTHOM CBA3U. MOJIEKYIIpHBIE U ATOMHbIE KPUCTAIIMUECKUE PEILIECTKH.
CBolicTBa BEIIECTB ¢ ITUMH TUIIAMU KPUCTAIUIMUECKUX PELIETOK.
Mertannuyeckasi xumuueckasi cBsi3b. OCOOEHHOCTH CTPOEHHS aTOMOB METaNIOB. MeTayuinyeckas
XMMHMYECKas CBA3b M METAUINYECKAs! KpUCTAJUIMUECKas pemeTka. CBONCTBA BEIIECTB ¢ TUM THUIIOM CBS3H.



Bopnopoanasi xumu4eckasi ¢Bsi3b. MexXxMosIeKyIsipHasl U BHYTPUMOJIEKYIISIpHAsE BOAOPOHAs CBS3b.
3HayeHHe BOJOPOJHOM CBSI3U ISl OPraHU3aLUU CTPYKTYp OMOMOINMEPOB.

IMosmMmepsl. [TnacTMaccel: TepMOILIACTHI M PEAKTOILIACTBI, MX IPEICTABUTENN U IpuMeHeHue. BonokHa:
MIPUPOJIHBIC (PACTUTENBHBIC U dKUBOTHBIC) U XUMUYECKHE (MCKYCCTBEHHBIC U CHHTETUYECKHUE), UX
IIPEICTAaBUTENN U IPUMEHEHUE.

I'a3000pa3Hoe cocTosiHMe BemecTBa. Tpy arperaTHbIX COCTOSHUS BOJIbl. OCOOEHHOCTH CTPOEHUS ra30B.
ModsipHbIii 00beM Ta3000pa3HBIX BEIIECTB.

ITpumepsl ra3000pa3HbIX NPUPOAHBIX CMECEH: BO3yX, IPUPOJHBIHN ra3. 3arpsi3HeHHe aTMOC(epsl
(KHCTIOTHBIE T0K]TH, TAPHUKOBBIN 3P dexT) u 0oprda ¢ HuM. [IpencraBurenn ra3o00pa3HbIX BEIECTB:
BOJIOPOJI, KUCIIOPOJI, YTJIIEKUCIBIN Ta3, aMMHaK, 3TUJIeH. VX nonydyeHnue, coOupanue u pacro3HaBaHue.
Kuakoe cocrosinne BenrectBa. Bona. [lorpebienre Boapl B OBITY U Ha MPOU3BOACTBE. JKECTKOCTH BOABI U
CIIOCOO0BI €€ ycTpaHEeHusl. MuHepanbHbIe BO/IbI, UX UCIOJIb30BAHUE B CTOJIOBBIX U JIEYEOHBIX LEIISIX.
Kunkne kpucTtaibl ¥ UX IPUMEHEHUE.

TBepnoe cocrosinne BemecTBa. AMop(HBIE TBEPbIE BELECTBA B IIPUPOAE U B )KU3HU YEIOBEKA, UX
3HAYEHHUE U NIpUMEHEHNEe. KpucTaunueckoe CTpoeHUeE BEIIECTBA.

JucnepcHble cuctemsbl. [lonsaTue o nucnepcHsix cucremax. JlucnepcHast $aza u 1UCIEpCUOHHAs cpefia.
Knaccugukanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOTO COCTOSTHUSI TUCTIEPCHOM Cpelibl U
aucriepcuoHHoOM dasbl. ['pyboaucnepcHble CUCTEMBL: SMYJIbCUHU, CYCIIEH3HH, a3PO30JIH.

ToHKogUCTIEpCHBIE CUCTEMBI: T€IU U 30J1U.

Cocras BemecTBa M cMeceil. BeliectBa MoJIeKyIIpHOTO U HEMOJIEKYJIIPHOT'O CTPOEHUs. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB.

IToHsATHE «10JIA» U €e Pa3HOBUIHOCTH: MaccoBas (J10JIs 3JIEMEHTOB B COEJUHEHNH, JI0JIs1 KOMIIOHEHTA B
CMECH - 10J1sI IPUMECEH, 10JI1 PACTBOPEHHOI'0 BEIIECTBA B pacTBOpe) U o0beMHas. [{oiis BbIXOa poIyKTa
PeaKIMU OT TEOPETUUYECKH BO3MOXKHOTO.

JeMoHcTpanuu. Mozens KpUCTAIUIMUECKOHN peleTKH Xiaopuaa HaTpus. O0pa3iibl MUHEPAJIOB ¢ HOHHOM
KPUCTANINYECKOM peIeTKON: KalbluTa, ranuTa. Moaean KpucTaJUIMYeCKUX PEIIETOK «CYXOTo JibAa» (WIn
noja), anmmasa, rpaduta (nam kBapma). Moaens monekysl JJHK. O6pasis! miactmace
(penonodopmanbaeruiHbie, MOJINYpPEeTaH, MOJIUITHIICH, TOIUIPOIIUICH, TOJIMBUHIIXIIOPUA) U U3JIENINs U3
HuX. OOpas1bl BOJOKOH (IIEPCTh, MK, alleTaTHOE BOJIOKHO, KAllPOH, JIABCaH, HEMIIOH) M U3/IENUs U3 HUX.
OO0pa31bl HeOpraHMYECKUX MOJIMMEPOB (cepa IIacTUIecKas, KBapll, OKCUJ aTFOMUHUS, IPUPOIHBIE
ATFOMOCHJTMKATHI). MOZeh MOJIIPHOTO 00beMa ra3oB. TpH arperaTHbIX COCTOSTHUS BOIbL. OOpa3Ibl HAKHUITH
B YalfHUKE M TpyOax LIEHTPAIBbHOT0 OTOIUIEHUS. JKecTKOCTh BOBI M clIOcOObI ee ycTpaHeHus. [Ipubopsr Ha
KUAKUX KpucTtayax. O0pasibl pa3IuyHbIX JUCHEPCHBIX CUCTEM: SMYJIbCUH, CYCIIEH3UH, a3p0o30Jeil, resei
u 3oneil. Koarymsanus. Cunepesuc. Oddext Tunmans.

JlabopaTopHblie onbIThI. 2. OnpeaeneHue TUIa KPUCTAIIMYECKON PELIETKH BEIIECTBA U ONHUCAHUE €T
CBOMCTB. 3. O3HaAKOMJICHUE C KOJUIEKIIUEN MTOJIMMEPOB: IIJIACTMACC U BOJIOKOH Y U3JIEHs U3 HUX. 4.
HcnpiTanne Bo/IbI HA AKECTKOCTb. Y CTPaHEHUE KECTKOCTH BOJBL. 5. O3HaKOMJIEHHE ¢ MUHEPaIbHBIMU
BOAAMHU. 6. O3HAKOMJIEHHUE C JUCTIEPCHBIMUA CUCTEMAMH.

IIpakTnueckas padora Nel. [lonydyenue, coOupaHnue U pacro3HaBaHUE T'a30B.

Cmapmosas ouacnocmuueckas paboma.

Koumpononaa paooma Ne 1 no meme «Cmpoenue amoma. Cmpoenue gewjecmea»

Tema 3. Xumudeckue peakuuu (8 4acon)

Peaxuuu, nayiue 6e3 n3MeHeHUs] COCTABA BEIECTB.AJIJIOTPONUS U AJUIOTPOITHBIE BUIOU3MEHEHUS.
[TprumHbI A7UIOTPONUU HA IpUMepe MOAU(PUKAIMNA KUCI0poaa, yriaeposa u pocdopa. O30H, ero
Ouosoruyeckas poiib. Mzomepsl u uzomMepus.

Peakuuu, naymnme ¢ u3MeHeHHe COCTaBa BelllecTBa. Peakliny coeMHEHN, pa3IoKEeHUs, 3aMEILEHUS U
oOMeHa B HEOPraHWYeCKO U OpraHuecKoi XuMuu. Peakiuu 3x30- v sHA0TepMUYeckue. TermnoBoi agdext
XUMHUUYECKON pEeaKIIMM U TEPMOXUMHUYECKNE YpaBHEHUS. Peakiiuy ropenus, Kak 4acTHbIHN cirydai
AK30TEPMHUUECKUX

peaKuui.

CkopocTh XMMHYECKO# peakiMu. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKON PEAKLIUHA OT MPUPOIBI
pearupyomux BEeIEeCTB, KOHIIEHTPAIUH, TEMIIEPATYPHI, IIJIOLAAN TOBEPXHOCTH CONIPUKOCHOBEHHUS U
Karanu3aropa. Peakiuu romo- u rereporeHssle. [lonsaTre o katanuse U karaausaTopax. PepMeHTHI Kak
OMOJIOrMYeCKHEe KaTaau3aTopbl, 0COOEHHOCTH UX (QYHKIIMOHUPOBAHHUSL.

Ob6parumocTh XUuMHYecKHX peakumii. HeoOpatumelie u oOpaTuMble XuMuyeckue peakuuu. CocTosHue



XUMHYECKOTO PABHOBECHS I 00PATUMBIX XUMUYECKHX peakiuii. CriocoObl cMeIeHUs] XUMUYECKOTO
paBHOBeCHsI Ha ITpUMepe CUHTe3a aMMHaka. [IoHsATHe 00 OCHOBHBIX Hay4HBIX MPUHIIMIIAX MPOU3BOICTBA HA
MpUMepe CUHTE3a aMMHUAaKa WIIM CEPHOMN KUCIIOTBHI.

Pojib Boabl B XuMHYecKo# peakuuu. VictuaHbIE pacTBOpBL. PacTBOPUMOCTS U Ki1acCU(UKAITUS BEIIECTB 10
3TOMY MPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTRA.

DNEKTPOIUTHI U HEINEKTPOIUTHI. DIEKTPOIMTUUECKasl Tucconnanus. Kuciaorel, OCHOBaHHUS U COJH C TOUKH
3pEHUS TEOPUH IICKTPOIUTHUECKON TUCCOIUALIUU.

XuUMUYeCcKHe CBOMCTBA BOJIbI; B3aUMO/ICHCTBHE C METAJUIAMU, OCHOBHBIMH U KHCJIOTHBIMH OKCHJIaMH,
pas3ioxeHue u 00pazoBaHNe KPUCTAIUIOTHIPATOB. Peakiiuu ruipaTaiuy B OpraHM9eCcKON XUMHUHU.
I'uaposn3 opraHnyecKux M HEOPraHMYecKuXx coenHenuii. HeoOpaTumsriii ruapoans. O0paTumbIii
TUAPOIN3 coliel. ['Maposn3 opraHM4ecKux COeIMHEHUN U ero MPaKTUYeCKOe 3HAUCHUE JUISl TOJTy4EHUS
TUIPOJIU3HOTO CIHUPTA U MbUIa. buonoruyeckas pojib rupoin3a B INIACTHYECKOM U SHEPTeTUYECKOM
oOMEHE BEIIeCTB U YJHEPTHH B KIIETKE.

OxHCIMTeIbHO—-BOCCTAHOBUTEILHBbIE peakuuu. CteneHp okucienus. OnpeaeneHue cTerneHn OKUCICHUs
o Gopmyne coenuaenus. [loasiTre 006 OKUCIUTETHFHO-BOCCTAHOBUTEIBHBIX peakiusx. OKUCICHUE U
BOCCTAHOBJICHHE, OKUCIUTEIh U BOCCTAHOBUTEIIb.

DJIeKTPOJIM3. DIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOIECC. DIEKTPOIIU3 paCIlIaBOB U
pacTBOpOB Ha MpuMepe xJjopuaa Hatpus. [IpakTuueckoe NpUMEHEHHE AIIEKTPOIIN3a. DICKTPOIUTHYECKOE
MOJTyYCHUE ATFOMUHUA.

Jemouncrpanun. [Ipespamienue kpacuoro docdopa B 6enbiii. O3onarop. Monenu Monekyn H-OyTaHa u
n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT MPUPOJIBI BEIIECTB HA MIPUMEPE B3aUMOICHCTBUS paCTBOPOB
Pa3IMYHBIX KUCIOT OJIMHAKOBOI KOHIIEHTPAIMK C OJUHAKOBBIMH IPaHyJIaMU [IMHKA U B3aUMOICHCTBUS
OJIMHAKOBBIX KYCOUKOB pPa3HbIX METAJUIOB (MarHus, LIMHKa, eJje3a) ¢ COISTHON KucaoToi. B3aumonelictsue
PacTBOPOB CEPHOI KHCIOTHI C paCTBOPaMH THUOCYJIb(haTa HATPUS PA3IMYHON KOHIICHTPAIIUHU U
Temneparypbl. Mozens kumsiero cios. Pa3noxenue nepokcuia Bo10poaa ¢ IOMOIIIbIO KaTanu3aTopa
(okcuaa mapranna (IV)) u karanassl cbIporo Msca u ceiporo kaprodens. [Ipumepsl HeOOpaTUMBIX peaKITui,
UAYHMX ¢ 00pa3oBaHMEM OCaJIKa, Ta3a UM Bojbl. B3aumoselicTBue nutus U Hatpus ¢ Bogoi. [lomyuenue
okcuaa docdopa (V) u pacTBOpeHUE €ro B BOJI€; UCIBITAHUE TOTYYEHHOTO pacTBopa JakmycoM. OOpasibl
KpUCTAJUIOTUAPATOB. VcribITaHue pacCTBOPOB JIEKTPOIUTOB U HEAJICKTPOIUTOB HA MPEAMET AUCCOLUALINH.
3aBUCHUMOCTD CTETICHU AJIEKTPOJIUTUYECKON JUCCOLUAIMN YKCYCHON KUCIIOTHI OT pa30aBlieHuUs pacTBOpPA.
Muaponus kapbuaa kanbius. ['uaponus kapOOHATOB MICIIOYHBIX METANIOB U HUTPATOB IIMHKA WJIM CBUHIIA
(II). ITonyuenne mbina. [IpocTeiinme OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH; B3aMMOJICHCTBHE LIMHKA
C COJISTHOM KHMCIIOTOM U kKene3a ¢ pactBopoM cyibdara menu (II). Monens anexrponusepa. Monens
3JIEKTPOJIM3HOW BaHHBI JUIsl IOJTYUYEHHUS ATFOMUHUSL.

JlabopaTopHble onbIThI. 7. Peakius 3aMeriennst Meu 5KeIe30M B pacTBOpPE MEIHOTO Kynopoca. 8.
Peakuuu, uaymmue ¢ oOpazoBaHreM 0ocajika, ra3a u Bojsl. 9. [lonmyuenue kuciaopoa pa3nokeHueM
MEPOKCHIa BOOPOIa ¢ ToMoIbio okcuaa maprauniia (IV) u karanassr ceiporo kaprodens. 10. [Tonyuenue
BOJIOPOJa B3aUMOJIEHCTBUEM KUCIIOTHI C HIMHKOM. 11. PaznuyHble cayyan ruaponnsa coieu.

Tema 4. BemectBa u ux cpoiicrpa (11 yacoB)

Meranabl. B3aumoielicTBue METaIOB ¢ HEMETAIIaMHU (XJIOPOM, Cepoi U KUCIOpoJoM). B3anmopeiicTBre
HIEJIOYHBIX U MIEJIOYHO3EMENBHBIX METAUIOB C BOJOM. DIIEKTPOXUMUYECKUN Pl HATPSHKCHU METAIIIIOB.
B3aunMozeiicTBre METaIOB ¢ paCTBOPAMHM KUCIIOT U cosieid. AmoMuHOTEpMuUs. BzauMopeiicTBue HaTpus ¢
ATAHOJIOM U (DEHOJIOM.

Kopposus metannos. [ToHsATHE 0 XUMUYECKON U AIIEKTPOXUMUYIECKON Koppo3un MeTaioB. CriocoObl
3aIUTHl METAJUIOB OT KOPPO3UH.

Hemetamnbl. CpaBHUTENBbHAS XapaKTEPUCTHKA TAJTOTCHOB KaK HarboJyiee THITMYHBIX MTPeICTaBUTENeH
HeMeTau1oB. OKUCUTENbHBIC CBOMCTBA HEMETAIIIIOB (B3aUMOICHCTBHE C METAJUIAMH W BOJIOPOJIOM).
BoccranoButenbHbIE CBOMCTBA HEMETAIIOB (B3aMOJICHCTBHUE ¢ OoJiee dMEKTPOOTPUIIATEILHBIMU
HEMETaJUTaMH ¥ CJIOKHBIMH BEIIECTBAMHU-OKUCITUTEISIMH ).

Kucaorsl Heopranuyeckue u opranundeckue. Knaccudukanus kucnor. XuMHYECKHE CBONCTBA KUCIIOT:
B3aUMOJICHCTBUE C METAJNIAMU, OKCUJIAMUA METaJUIOB, THAPOKCUAAMH METAIIOB, COJISIMH, CITUPTAMU
(peakuus srepudukanmn). OcoObie CBOMCTBA a30THOM U KOHIIEHTPUPOBAHHOMN CEPHOM KHCIOTHI.
OcHoBaHusI Heoprannyeckue u oprannyeckne. OCHOBaHUS, UX KiIaccupuKaius. XUMHUECKHUE CBOMCTBA
OCHOBaHMI: B3aMMOJICUCTBHE C KUCIOTaMU, KUCJIIOTHBIMU OKCHJAMU U COJisiMU. Pa3noxxenue
HEpPacTBOPUMBIX OCHOBAHMIA.



Coun. Knaccudukanus coneif: cpeanue, KUCIble 1 OCHOBHBIE. XMMUYECKHE CBOWCTBA COJICH:
B3aMMO/ICIICTBHIE C KUCIOTaMU, IIeJI0YaMH, MeTaiiaMu U cosisimu. [IpencraBurenu conel U X 3HaYCHHE.
Xnopun HaTpus, KapOoHAT KanbLus, pocdar Kaabius (CpeaHUEe CONM); TUAPOKAPOOHATHI HATPUS U
aMMOHUS (KHUCITbIE COJHN); TUIpokcokapoonar meau (I1) - mamaxut (OCHOBHASI COJIB).

KavecTBeHHbBIE peakiuy Ha XJIOPUI-, CyIb(aT-, 1 KapOOHAT-aHHOHBI, KATHOH aMMOHHUSI, KATHOHBI JKeJle3a
(1) u (IID).

I'eneTn4yeckasi cBAI3b MeK1Yy KJacCaMi HEOPraHUYeCKUX U OPraHn4yecKux coequHenmii. [lonsatue o
TeHETUYECKOM CBSI3U M T€HETHUECKUX panax. ['eHernyeckuit pan meraiia. ['eHeTndyeckuil psa HemeTasia.
Oco0EHHOCTH TEHETHYECKOTO PsAJia B OPraHUYECKON XUMUH.

Jemouncrpanun. Komiekmus o6pa3ioB MetaisioB. BzaumoeiicTBue HaTpusi M CypbMBbl C XJIOPOM, JKelie3a ¢
cepoil. 'opeHre Maraus 1 aJrOMUHUS B KUCIOpOAE. B3auMoaercTBrue MEeaI04H03EMENIbHBIX METAJLIOB €
BOJIOM. B3aumoeiicTBre HATPUS ¢ ATAHOJIOM, ITMHKA C YKCYCHON KMCIOTOU. AJIFOMUHOTEPMHUSI.
B3anmoneiicTere Meau ¢ KOHUEHTPUPOBAHHOW a30THOM KUCIOTOM. Pe3ylbTaThl KOPpO3UK METAIIOB B
3aBHCHMOCTH OT YCJIOBHIA ee mpoTekanus. Komiekius o0pa3oB HeMeTaioB. BzaumoelicTBue XaopHoi
BOJIBI C pacTBOpPOM OpomMuza (noauna) kanusi. Konnekius mpupoJHbIX OpraHndecKux KUciIoT. Pazbasienue
KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI. B3auMoelicTBue KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C CaxapoM,
LEJUTI0NI0301 U Mebi0. OOpa3ibl MPUPOIHBIX MUHEPAIOB, COEPIKAIINX XJIOPU] HATPUA, KapOOHAT
Kby, pocdat Kaabius U ruapokcokapoonat menu (II). O6pa3ibl NUIIEBBIX TPOTYKTOB, COACPIKAIINX
THIPOKapOOHATHI HATPHUS U AMMOHHUS, UX CIIOCOOHOCTH K Pa3NIOKEHHIO MTPHU HarpeBaHuu. [ ameHne cop
ykcycoM. KadecTBeHHbIE peakiiy Ha KATHOHBI U aHUOHBI.

JlabopaTopHsble onbIThl. 12. McnipiTaHne pacTBOPOB KUCIOT, OCHOBAHUH U coiell HHAUKaTopamH. 13.
BsaumopeiicTBue consiHON KUCTIOTHI U PacTBOpa YKCYCHOM KUCIOTHI ¢ MeTaiamu. 14. B3aumogeiicTBue
COJITHOM KHCIJIOTBHI U PACTBOPA YKCYCHOM KHUCIIOTBI C OCHOBaHUSIMU. 15. B3auMoaeiicTBue COMTHON KUCIIOTHI
U PacTBOpPA YKCYCHOM KUCIOTHI ¢ coisiMu. 16. [TonydeHue u cBoiicTBa HEPACTBOPUMBIX OCHOBaHMIL. 17.
['uaposn3 XJIOPUIOB | AIleTaTOB MISTOYHBIX METAIUIOB. 18. O3HaKOMIICHHE C KOJUIEKIUSMU: a) METAJJIOB; 0)
HEMETAIIJIOB; B) KMCIIOT; I') OCHOBAHUIA; J1) MUHEPAJIOB 1 OMOJIOTUYECKUX MaTEPUAJIOB, COJIEPIKAIINX
HEKOTOpPBIE COJIU.

IMpakTnyeckas padora Ne2. XyuMu4yeckre CBOMCTBA KUCIIOT

IIpakTnyeckas padora Ne 3 Perrenue skcriepuMeHTATBHBIX 3a/1a4 HA HICHTU(DUKAIIUIO OPTaHMYECKUX U
HEOPraHMYECKUX COCAMHEHUHN.

Konmponvnaa pavoma Ne2 no meme «Xumuueckue peakyuu. Bewyecmea u ux ceoiicmea

Hmozo06asn konmpoawvnan paboma.

4. TemaTu4eckoe NVIAHUPOBaHHUE
10 kaacc

Ne | Tembl Ko ®opMbI OPpraHu3alum y4eOHbIX 3aHATHI

4acoB Komn. Cam. JIab.pab., IIpoexk. IKCKypcH
Pao. Pao. IIpak. Pa6. | padoTsl U

1 Bseneunue 1 - -

2 Tema 1. Teopus 2 1 1 -
CTPOCHUSI OPTaHUIECKUX
COCIMHEHUN

3 Tema 2. YrireBogopoasr | 10 1 -
U UX TMPUPOJIHBIC
NCTOYHUKHN

4 Tema 3. 11 1 1 -
Kucnopoaconepxkarue
OpraHUYeCcKue
COCIMHEHUS U UX
HAXOXKJICHUE B )KUBOM
pupoJie




S) Tema 4. 3) 1
A3oTcoaepxaiine
OpraHUYEeCKHE
COEIMHEHUS U UX
HaXO0XJEHUE B )KUBOU
pupoJie
6 Tema 5. Xumus v Ku3Hb | 2 - -
7 Tema 6. lckyccTBeHHBIC | 2 - 1 1
Y CUHTETUYECKUE
OpraHUYEeCKHe
COCIMHEHUS
8 Cucremaruszanus u 1 1 -
000011IeH1E 3HAHU 110
KypCy OpraHH4YECKOU
XUMUHU
Hroro 34 4 2 2 1
11 kaace
Ne | Tembl Ko ®opMbl OpraHu3anum y4eOHbIX 3aHATHI
4acoB Kon. Cam. JIad.pab., IIpoexk. JKCKypcH
Pa6. Pa6. IIpak. Pa6. | paGoTsl U
1 TemaNel. Ctpoenue
aToMa U mepuoandYecKkuit | 3
3akoH /.M. MeHnieneena
2 TemaNe2. CtpoeHue 13 2 1
BEIIECTBA
3 Tema Ne3. Xumuueckue 8
peakuuu
4 Tema 4. BemectBa u ux 11 2 2 1
CBOMCTBA
Hroro 35 4 3 1
5. KaaenaapHo-teMaTH4yecKoe INJIAHUPOBaHUE
10 kaacc
Ne/m | Tema ypoka DIIEMEHTHI COJIepKaHUs [Tpumeua
M3y4aeMoro MaTepuaia HUSA
JlaTa

Beeoenue (1 uac)

1 [Tpenmer
OPraHUYEeCKOu
XUMHUHU. BBOIHBINM
WHCTPYKTaX MO
Thb.

HayuHnble MeToab1 O3HAHUSA
BEIIECTB ¥ XUMHUYECKUX SIBICHUM.
CpaBHeHHNE OPraHUYECKUX
COEJIMHEHUH C HEOPTaHUYECKUMHU.
[IpupoaHbie, ICKYCCTBEHHBIE U
CUHTETUYECKHE OPTraHUYECKUe
COCIMHEHUS

Tema 1. Cmpoenue opzanuueckux coeounenuii (2 uaca)

2 Teopus crpoeHus
OpPTaHHYECKUX
CO€IUHEHMI
BBoaaEbIH
KOHTPOJIb. (TecCT)

Ponb skcniepumenTa u Teopuu B
xumun. BanentHocTh. OCHOBHBIE
II0JIO’KEHHSL TEOPUU CTPOCHHUS
OpraHUYECKUX COeMHEHN A.M.
Bytneposa. [lonsrue 06




yIIIEpOAHOM cKeneTe. Tumbl
XUMHUYECKHX CBA3EH B MOJIEKYJIAX
OPraHUYeCKUX COCTMHEHUMU.

3 Teopust crpoenust | OCHOBHBIE MOJOKEHUS TEOPUHU
OpTraHUYECKUX CTPOCHHUS OPTAHUYECKUX
COCTUHEHUN. coequnennit A.M. bytnepoga.

TOMOJIOTUYECKOM PSifIe U
TOMOJIOTax, H30MEPHH M H30MEPAX.
CrpykTypHast u3oMepusl.
Papukainpl. @yHKIIMOHAIBHBIE

TPYIIIBL
Tema 2. Y2nee000poowt u ux npupoonwvie ucmoynuxu (10 uacos)
4 Knaccudukanust | [Ipupoansiii raz. AjnkaHbel: o0mas
¥ HOMEHKJIaTypa | (hopMyJia, TOMOJIOTUYECKUH PSI,
OpraHUYECKUX rOMOJIOTHYECKasi Pa3HOCTb,
COEIMHEHUM. HW30MEPUs, HOMEHKIATYPA.
AnkaHbl XHWMHYECKHUE CBOICTBA: TOPEHUE,

pa3ioKeHue, 3aMelleHuE,
JeruIpupoBaHue (Ha IpuMepe

MeTaHa ¥ 3TaHa). [Ipumenenue
AJIKAaHOB HAa OCHOBE MX CBOWCTB

5 AnkaHbl XUMHUYECKUE CBOMCTBA: TOPEHUE,
pas3noxKeHue, 3aMelleHue,
JeruIpupoBaHue (Ha IpuMepe
MeTaHa u 3TaHa). [Ipumenenue
AJIKAaHOB HAa OCHOBE MX CBOWCTB

6 AJKeHbl O6mas hopMyIia alnKeHoB,
TOMOJIOTHUYECKUHN PSIIT, CTPYKTYpHAst
M30Mepusi, HOMCHKJIATypa.
Omunen: e2o nonyyerue
de2udpuposanuem Smana u
Odezudpamayueri Smuiend,
Quzuueckue ceoticmaa.
XUMHUYECKUE CBOMCTBA: TOPEHUE,
KaueCTBEHHbBIE PEAKIIHH
(oGecuBeurBaHNE OPOMHOMN BOJBI U
pacTBopa mepMaHraHara Kamusi),
THIpaTaIys ¥ TTOJIMMEPH3aITusl.
[Ipumenenue sTUICHA U
MOJTUATUIICHA HA OCHOBE MX
CBOMCTB

7 AJKEeHBI O6m1as popMyra aJKeHOB,
TOMOJIOTHYECKUHN PsIZI, CTPYKTYpHAast
M30MepHsi, HOMEHKIIATypa.
Omunen: eco nonyuenue
de2udpuposaruem Smana u
oezudpamayuell Smuiend,
@usuueckue ceoticmaa.
XUMHUYECKUE CBOWCTBA: TOPEHUE,
Ka4yeCTBEHHBIE PEaKITIH
(obecrBeurBanne OPOMHOMN BOJIBI U
pacTBopa MmepMaHraHara Kajus),
TUApaTalys U MOJIUMEpHU3aIusl.
[IpumeHeHue sTruneHa u
MOJIMATUJICHA HA OCHOBE MX




CBOWCTB

8 AJIKagyeHsl. ITonsarue 00 ankagueHax Kak o0
Kayayku YIIAEBOIOPOIAX C IBYMS IBOWHBIMH
CBS3SIMH. XMMHYSCKHE CBOMCTBA
Oyranuena-1,3 u u3omnpena:
obeclBeunBaHNE OPOMHOM BOJBI U
noJInMepH3aIus B Kayayku. Pesnna

9 AJIKVHBI. OO6mmas ¢popMyra aJKMHOB.
AueruieH AleTuNeH: CTPOEHUE MOJIEKYJIBL,
noJyuenue nUpoOIU3OM Memana u
KapOuouvim cnocoboom, husuyeckue
ceoticmea. XMMUYECKHUE CBOWCTBA:
TOpEeHUe, B3aUMOJICUCTBHE C
OpOMHOM BOOM, XJIOPOBOJIOPOIOM,
ruaparanus. [Ipumenenue
alleTHJICeHa Ha OCHOBE CBOMCTB

10 [Tpupoausie CocraB u niepepaboTka HePTH.
UCTOYHUKU Hedrenponykrel. [Tpupoauslii ras.
YIIEBOJMOPOAOB. | benzun: nonsamue 06 okmanogom
Hedtb 1 yucie
IIPUPOJIHBIN ras.

11 Apensbl. benzon O6miee npeacraBiaeHne 00 apeHax.

CtpoeHnue MomnekyIbl OeH307a.
XHUMHUYECKUE CBOMCTBA: TOPEHUE,
raJloreHUPOBAHUE, HUTPOBAHUE.
[Tpumenenne 6eH301a HA OCHOBE
€ro CBOWCTB

12 Cucremaruzanus
1 000011IEHNE
3HAHUH 110 TEME
Ne 2.

13 KonTponbHas
padora Ne 1 mo
Teme Ne 2
«YTIeBo0POIbI
U UX TIPUPOJTHBIC
UCTOYHUKH»

Tema Ne 3. Kucnopoocooepicawjue coeOuneHus u ux HaxoxcoeHue é
acugoit npupoode (11uacos)

14 YrneBobl Eouncmeo xumuueckotl
OP2aHU3AYULU HCUBLIX OP2AHUIMOS.
VYrneBosbl, UX KiIaccUuPUKAIUS.
[TonsiTHe 0 peakusax
MOJIMKOHACHC AN (TIpeBpaIeHIe
[JIFOKO3bI B MOJKCaxapua) U
ruaponn3a (mpeBpaiieHme
MoJIMcaxapuia B TITIOKO3Y).
3HayeHue yriieBoJ0B B KUBOM
MIPUPOJIE U )KU3HU YEJIOBEKa.

15 ['moko3a ['mroxo3a — BemecTBo ¢
JIBOWCTBEHHOHN (QyHKIUEH -
aNbJIeruI0CIUpT. XUMHUYECKHE
CBOMCTBA IIFOKO3bI: OKHCIIEHHUE B
TJIFOKOHOBYIO KHCJIOTY,
BOCCTAHOBJICHHE B COPOUT,




CIIUPTOBOE OpOKEHHE.
[TpumeHeHue TII0KO3bI Ha OCHOBE
CBOJCTB

16

CnupThl

[IpenenbHbIE OAHOATOMHBIE
CIUPTHI: COCTaB, CTPOCHUE,
HOMEHKJIaTypa, U30MEpHs.
IIpeocmasnenue 0 6000poOHOI
cea3u. Duznueckre CBOMCTBa
MeTaHoJa U 3TaHoJja, UX
¢u3nonoruueckoe AeucTrre Ha
opranusm. [lonydenune stanosa
OpO’KEHHEM TIIOKO3bI U
rujpaTtauuen stwieHa. [ muuepun
Kak MPEeACTaBUTEb MHOTOATOMHBIX
CIUPTOB.

17

XUMHAYECKHE
CBOMCTBA
CIIUPTOB

XUMUYecKre CBOMCTBA dTaHOIA:
TOpEeHUe, B3aUMOJICUCTBHE C
HaTpueM, 00pa3oBaHKE MPOCTHIX U
CJIOXKHBIX 3(PUPOB, OKUCIICHUE B
QIbJICTHU]I, BHYMPUMOLEKYIAPHASL
Ooecudpamayus. KauecTBeHHast
peakius Ha MHOTOATOMHBIS
cnuptsl. [IpuMeHenune stanona n
TJIMIICPUHA Ha OCHOBE X CBOWCTB.
AJIKOTOJIN3M, €ro MOCIICACTBUS U
MIpeIynpexIeHre

18

denon

CocTaB 1 cTpoeHUE MOJIEKYJIbI
¢denona. [Tonyyenue penona
KOKCOBaHHEM KaMEHHOTO YTJISI.
Ou3nyecKkue 1 XUMHUIECKHEe
CBOICTBA: B3aUMOJICIICTBHE C
THUAPOKCUIOM HATPHs U a30THOM
KUCJIOTOM, peaxyus
noauxonoencayuu. llpumenenue
(heHoa Ha OCHOBE CBOMCTB

19

AJpaerunnl

dopmanbaeru, aneTaabIeTuI;
COCTaB, CTPOEHUE MOJIEKYI,
MOJIyYEHUE OKUCIEHUEM
COOTBETCTBYIOIIUX CITUPTOB,
(u3nuecKkre CBOMCTRA;
XUMUYECKHE CBOMCTBA (OKUCIICHHE
B COOTBETCTBYIOIIYIO KUCTIOTY U
BOCCTaHOBJICHHUE B
COOTBETCTBYIOLIUH CIUPT).
[IpumeneHne abAETHI0B Ha
OCHOBE UX CBOWCTB

20

KapOonoBsie
KHCJIOTHI

OnHOOCHOBHBIE KapOOHOBBIE
KHUCJIOTBI - YKCyCHasl KUCJIOTa:
COCTaB U CTPOEHHUE MOJIEKYIIBI,
MOJIy4E€HHE OKUCIIEHUEM
aneTanbAerua, XUMHUIECKIE
cBoiicTBa (oOmue ¢
HEOpPraHMYECKUMHU KHUCIIOTaMH,
peaxius dTepuduKanmn).
[IpumeneHne yKCyCHOM KHCIOThI




Ha OCHOBE CBOMCTB.
[TanpMUTHHOBAS ¥ CTEAPUHOBAS
KHUCJIOTHI — MIPEACTABUTENN
BBICIITUX JKUPHBIX KHCIIOT.

21 Crnoxuble 3¢upsl | [lomyyenue cioxxHbIx 3¢pupoB
peakuueit aTepuduKannu;
HaXO0XJICHHUE B IPUPOJIC; 3HAYCHHE.
[Ipumenenue cioXHbIX 2PUPOB HA
OCHOBE CBOWCTB.
22 Kupbr Haxoxxnenue B mpupoje. Cocra
KUPOB; XMMUYECKUE CBOMCTBA:
TUAPOIN3 (OMBIIICHUE) U
TUIPUPOBAHUE KUKHUX JKAPOB.
[IpumeHneHue KUPOB HA OCHOBE
CcBOKCTB. MbLIa.
23 Cucremaru3zanus
1 000011IEeHNE
3HAHUI 110 TEME
Ne 3.
24 KonTponbHas
pabora Ne 2 mo
Teme Ne3
«Kucnopoaconep
Kalue
OpraHHYecKue

COCIMHEHUS U UX
HaXO0XJCHUE B
JKUBOU ITPUPOIEN

Tema Ne 4. Azomcoodepricangue opzanuveckue cOeOUHEHUA U UX

HaxodxcoeHue 8 Hcueoil npu

o00e (Suacoe)

25

AMUHEBL. AHWINH

[Tonatue 06 aMuHax Kak
OpPraHMYECKUX OCHOBAHMSIX.
AHWIVH — apOMaTUYECKUN aMUH:
COCTaB U CTPOCHUE; NOyUeHUe
peaxyueil 3ununa, TPUMEHEHNE
aHWINHA

26

AMHUHOKHCIIOTBI

CocraB, cTpoeHue, HOMEHKIATypa,
(u3nueckue cBoicTBa.
AMUHOKHUCIOTHI — aM(OTEpHBIE
OpPTaHHYECKUE COCTUHEHUS:
B3aMMO/ICHCTBHE CO IIeTI0YaMH,
KHCJIOTaMH, IPYT C APYTrOM
(peakiuus MOJTUKOHICHCAIINH).
[TenTumaHAs CBSI3b M ITOJTHITCTITH/IBL.
[IpumeHeHre aMUHOKHUCIIOT Ha
OCHOBE MX CBOWCTB.

27

benxu

[Tomryuenue 6€TKOB peakIueit
MOJIMKOHICHCAIINN AMUHOKHCIIOT.
[lepBuuHasi, BropuuHas u
TPETUYHAs CTPYKTYPhI OEJIKOB.
XUMUYECKUE CBOMCTBA OCIIKOB:
TOpeHue, AeHaTypalus, TuIpoIn3 U
LIBETHBIEC PEAKIIUH.

28

I'eneTnueckas
CBSI3b MEXIY

CocraBneHnne ypaBHEHUN
XMMHUYECKHUX PEAKIMH K CXeMam




Kj1accaMu

IIPEBPALICHUH, OTPaXKarOLUX

OpraHUYECKUX TeHETUYECKYIO CBSI3b MEXKIY
COCIMHEHU N KJIACCAMM OPTaHMYECKUX BEIECTB.
29 [TpakTrueckas [IpaBuna 6e30macHOCTH MpHU
pabota Ne 1 paboTe ¢ eKUMU, TOPIOYUMU U
Pemenue TOKCUYHBIMU BEIIECTBAMHU.
AKCIEpUMEHTaNIbH | KauecTBEHHBIN U KOJIMYECTBEHHBIN
BIX 33J1a4 Ha aHanu3 BemiecTB. Onpezenenue
uacHTHGHUKAIMIO | XapakTepa cpeabl. MHIUKaTopshl.
OpraHUYECKUX KauecTBenHble peakiuu Ha
COEIMHEHUI OTJIENIbHBIE KJIACChl OPraHUUYECKUX

COCTMHEHU.

Tema Ne 5. Xumusn u ricu3no

(2 uaca)

30

Depmenmuol

Depmenmul — OuonocudecKue
Kamanuzamopwl OeiKo8ol
npupoovt. OcobenHocmu
DYHKYUOHUPOBAHUSL (hepMeHmO8.
Ponv pepmenmos 6
HCUZHEOeAMENLHOCU HCUBLIX
OP2aHU3MO8 U HAPOOHOM
xo3zsiicmse.

31

XUMHS U
3I0POBBE.

Bumamunur.
T'opmonwi.
Jlexapcmea

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIlen Cpebl U ero
nocnenctsus. [louamue o
sumamurax. Bumamunor C u A.
Asumamuno3svl. [lonsamue o
2copmonax. Uncynun u aopenanun.
IIpogunaxmuxa caxaprnozo
ouabema. Jlekapcmea. I[Ipobaemul,
CBA3aHHbIe C NPUMEHEHUEM
JIeKapCmMEeHHbIX NPenapamos.
Hapromuueckue sewgecmaa.
Hapromanus, npogpunaxmuxa u
bopvbba c Hell.

Tema 6. Uckyccmeennuie u

cunmemuyecKkue opzanuuecKue coeOunenus (2

yaca)

32 HckyccTBennble | IToHsATHE 00 HCKYCCTBEHHBIX
TIOJTUMEPHI nmoJImMepax — IiacTMaccax u
[TpakTuyeckas BOJIOKHAX. ALIETaTHBIN HIEJK U
paborta Ne 2 BHCKO03a, UX CBOMCTBA U
Pacnio3HaBanue | mpuUMEHEHHE.

MJIacTMacc u [IpaBuna 6e30macHOCTH Mpu padboTe

BOJIOKOH. C €IKUMH, TOPIOYUMU U
TOKCHYHBIMH BEIECTBAMHU.
KayecTBeHHBIN M KOJIMUYECTBEHHBIN
aHaJIN3 BEIIECTB.

33 Cunternyeckue | IloHsATHE O CHHTETHYECKUX
OpraHuvecKre moJImMepax — IiacTMaccax,
COCZIMHEHUS - BOJIOKHAX, KaydyKax; UX
TIOJTIMEPHI Kiaccu(uKanus, morydeHue u

IpUMEHEHHE.

34 O0600611IEHNE U

cucreMaTusanus
3HaHWH MO KypCy
OPraHuYeCKOU




11 kaacc

| xumun

HUTOI'O: 34 yaca

Har

po
Beze
HUS
ypo
Ka

HaumenoBan
ue pa3/IesioB
1 TEM ypOKa.

XapakTepucTuka yueOHO! JesITeIbHOCTH

[Tpume
yaHue

1 rnaBa. Ctpoenne BemecTBa (124)

1 Knaccudukar | Xapakrepu3oBaTh pU3HMUECKUE U XUMUYECKHUE CBONCTBA
Usl ¥ CBOMCTBA | METAJUIOB KaK (DyHKIIMIO CTPOCHHUS MX aTOMOB U KPUCTAILIIOB
HEOpraHWYeCK | Ha OCHOBe MpecTaBieHuit 06 OBP u nonoxenus MetanioB B
UX BEILECTaB. | 3JEKTPOXUMHUYECKOM PsIy HANPSIKEHUM.
2 OcHoBHbIE AprymMeHTHpOBaTh CJI0KHOE CTPOCHHUE aTOMa KaK CHUCTEMBI,
CBEZICHHUS O COCTOSAIIEH U3 A7pa U IEKTPOHHONU 000JIOUKH.
CTPOCHUHU XapakTepu30BaTh YpOBHU CTPOEHMSI BELLIECTBA.
aToMa
3 OnexTpoHHas | 3aIUCBIBATh AIEKTPOHHBIE U 3JIEKTPOHHO-TpauuecKue
o0oJ0uKa (OopMyIIbl XUMHUECKUX JIEMEHTOB.
OnpenensiTh OTHOLIEHNE XUMUYECKOTO JIEMEHTA K
OINPEACIEHHOMY 3JIEKTPOHHOMY CEMENCTBY
4 Ilepuognuecka | OnucbIBaTH CTPOCHUEM aTOMAa XMMUYECKOIO YJIEMEHTA Ha
s cucTeMa OCHOBE €T0
XUMHYECKHUX II0JIO’KEHHUS B IEPUOJNYECKON CUCTEME
3JIEMEHTORB J. Y. Menneneena.
. . 3anuceIBaTh 3JEKTPOHHBIE U 3JIEKTPOHHO-Tpaduyeckue
MenneneeBa B | hOpMyIbl XUMHUUECKHX JIEMEHTOB.
cBeTe yueHust | OnpenensaTs OTHOIIEHNE XMMHUUYECKOTO 2JIEMEHTA K
0 CTPOCHUU ONpPEENEHHOMY JIEKTPOHHOMY CEMEHCTBY
aToMa
5 Xumunyeckass | XapakTepu30BaTb HOHHYIO CBSI3b KaK CBSI3b MEXJly HOHAMH,
cBs3b. oHHas | oOpasyrommmucs B pe3yibTaTe OT1auM UiId puéma
MKOBAJICHTHAS. | JIEKTPOHOB aTOMaMU WJIN I'PYNIIAMHA aTOMOB.
OnpenensTb NPUHAAIEKHOCTH HOHOB K TOW WM UHOM TpyIe
Ha OCHOBAHUM MX 3aps/ia U COCTaBa.
Xapaktepu3oBaTh (U3UUYECKUE CBOMCTBA BEUIECTB C MOHHOM
CBSI3b10, KaK (DYHKIIMIO BUJJa XUMHUYECKON CBSI3U M TUIIA
KPUCTAJIIMYECKON PEIIETKN ONMHUCHIBATh KOBAIEHTHYIO CBSI3b,
KaK pe3y/ibTaT 00pa3oBaHMsl OOLIMX 3JIEKTPOHHBIX Hap WU
KaK pe3ylbTaT NepeKpbIBaHUS 2JIEKTPOHHBIX OpOUTAIIEH.
KnaccudunupoBats KoBasieHTHBIE CBA3H 110 DO, KpaTHOCTH
U crioco0y MepeKkphIBaHUS SJEKTPOHHBIX OpOUTasei.
XapakTepu30BaTh (PU3NUECKUE CBOMCTBA BEIIECTB C
KOBaJICHTHOM CBS3b10, KaK ()YHKIIMIO KOBAJIEHTHOM CBSI3U U
THIIA KPUCTAIIINYECKON PEIETKH
6 Metannnuecka | XapakTepu30BaTh METAUINYECKYIO CBSI3b KAK CBSI3b MEXKIY




AU
BOJIOPOJIHBIE
cBs3u. Equnas
npupoja
XUMHYECKHUX
CBsA3eH. 3auer

MOH-aTOMaMH B METaJJIaX M CIJIaBaX MOCPEICTBOM
000011eCTBIEHHBIX BAJICHTHBIX JICKTPOHOB.

OOBACHATH SIUHYIO IPUPOTY XUMHUECKUX CBSI3EH.
Xapaktepu3oBaTh (U3MIECKUE CBOMCTBA METAIOB, KaK
(YHKINIO METAJUTMYECKOH CBS3H U METAJNTNIECKOM
KPUCTAJUIMYECKON pEeIETKN

XapakTepHu30BaTh BOJOPOJHYIO CBSI3b KaK OCOOBIM THII
XUMHUYECKON CBSI3U.

Pa3znuyath MEXMOJIEKYISIPHYIO U BHYTPUMOJIEKYJIPHYIO
BOJIOPO/IHBIE CBA3U.

PackpsIBaTh poJsib BOXOPOJAHBIX CBS3€H B OpraHU3aluu
MOJIeKyJ1 OnononumMepoB, — 6enkoB 1 JIHK, — Ha ocHOBe
MEKITPEIMETHBIX CBsI3ell ¢ Ononoruei

[Tonumepst

XapakTepu30BaTh MOJIMMEPHI KaK BHICOKOMOJIEKYJISIPHBIE
COEMHEHUS.

Pa3znuyarh peakuuy noauMepu3anuy U NOJUKOHAECHCALUH.
OnuceiBaTh BaXXHEHIINE MPEJCTaBUTEINN TUIACTMACC U
BOJIOKOH M Ha3bIBaTh 00JIACTU UX IPUMEHEHHUS.
YcTaHaBIMBaTh €IMHCTBO OPraHMUYECKOW U HEOPraHUYECKON
XUMHH Ha IPUMEpPEe HEOPTaHUYECKUX [TOJINMEPOB

I"azo000pasubie
BEIIIECTBA

XapakTepHu30BaTh pPa3IMYHbIC TUITHI Fa3000pa3HBIX BEUIECTB.
PackpsiBaTh pob Pa3IMYHBIX TUIIOB I'a3000pa3HBIX BEIIECTB
B )KM3HU IPUPOJBI U OOLIECTBA.

[TpoBoanTh, HAOMIOAATE M ONMUCHIBATH XUMHUECKHN
HKCIIEPUMEHT

Kunkue
BellleCcTBa

XapakTepu30BaTh pa3INyuHbIE TUIIBI KUAKUX CUCTEM

HA OCHOBE arperaTHOro COCTOSIHUS.

PackpeiBaTh poJib pa3IMYHBIX TUIIOB XKHUJKUX CUCTEM B KHU3HU
IPUPOBI U 00IIeCTBA.

[IpoBouTh, HAOMIOAATH M ONMKUCHIBATH XUMHUYECKUM
AKCIIEPUMEHT

10

TBepapie
BeIIeCTBA.

XapakTepHu30BaTh pPa3IMUHbIE TUIIBI TBEPBIX CUCTEM
Ha OCHOBE arperaTHOTO COCTOSHHS.

PackpbIBaTh pojib pa3IMYHBIX THUIIOB TBEPABIX CUCTEM B
YKU3HU IPUPOJIBI U 0OIIECTBA.

[TpoBoUTH, HAOIIOAATE M OMMCHIBATH XMMUYECKUN
HKCTIEPUMEHT

11

HucnepcHbie
CUCTEMBI

XapakTepru30BaTh PA3IUYHbBIE TUIIBI TUCIIEPCHBIX CUCTEM
Ha OCHOBE arperaTHoro COCTOSIHUS JUCTIEPCHON (Da3bl U
JACTIEPCUOHHOM CPEMBL.

PackppIBaTh poJib pa3IUYHBIX TUIIOB JUCTIEPCHBIX CUCTEM B
JKU3HU TIPUPOJIBI U OOIIECTBA.

[IpoBoUTH, HAOMIOAATH M OMMUCHIBATH XUMHUYECKUM
AKCIIEPUMEHT

12

Cocras
BemiecTBa.Cme
CH.

XapakTepru3oBaTh Pa3IMUHbIE TUIIOB CMECEH .
PackpeiBaTh posb pa3IMYHbBIX TUIIOB CMECEH B KU3HU
OPUPOBI U 00IIEeCTBA.

I'nasa 2. Xumunueckue peakuuu( 9 4)




13 Peaxmumn, Onpenenars TPUHAIJICKHOCTh XUMUYECKON PEAKIIUU K TOMY
uaymue 6e3 WIM NHOMY THILy Ha OCHOBaHHH IO PA3JIMYHBIX IPU3HAKOB.
U3MCHEHHUS OTpaxare Ha MUCbME TEIIOBOM 3(PPEKT XUMUIECKUX
cocrasa peaxkuuil C IOMOIBIO TEPMOXUMHUYECKUX YPABHEHUI.
BELICCTB [TonTBep:k1aTh KOJIMYECTBEHHYIO XapaKTEPUCTUKY K30- U

SHJOTEPMUYECKUX PEAKLUN PaCUETaMH 110
TEPMOXUMHUYECKUM YPABHEHHUSIM.

14 Peaxnun, OnpenensaTb NPpUHAAIEKHOCTh XUMUYECKON peakuy K TOMY
UIYyUIue ¢ WIM NHOMY THUILy Ha OCHOBaHHH 10 PA3JINYHBIX IPU3HAKOB.
U3MEHEHUEM OTpaxars Ha MUCHME TETIOBOM 3(PPEKT XMMUIECKHX
cocTaBa peaKuui ¢ MOMOIIBIO TEPMOXUMHUYECKUX YPaBHEHUI.
BELIECTB [TonTBepk1aTh KOJIMYECTBEHHYIO XapaKTEPUCTUKY 3K30- U

HHAOTEPMHUYECKUX PEAKLIUN pacYETaAMH 110
TEPMOXUMHUYECKUM YPaBHEHUSIM.

15 Ckopoctb VYcTaHaB/IMBaTh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUU
XUMHUYECKON OT MIPUPOABI PEAruPYIOIINX BEUIECTB, UX KOHLIEHTPALIUH,
peakuun TEMIIEPATYPHI U IIJIOLAAN UX COIPUKOCHOBEHUS.

PackpbIBaTh pojb KaTanu3aTopoB Kak (aKTOPOB YBEITHUCHHS
CKOPOCTH XUMUYECKOW PEAKIIUU U paCCMATPUBATh
MHTHMOUTOPHI KaK «aHTOHMMBbI» KaTaJau3aTOpPOB.
XapakTepHu30BaTh PEPMEHTHI Kak OMOJIOTHYECKUE
KaTaJIn3aTOPbl OEITKOBON MPUPOJIBI U PACKPBIBATH UX POJIb B
IPOTEKaHUU OMOXMMHUYECKUX PEAKIMHA Ha OCHOBE
MEXIPEAMETHBIX CBs3€ll ¢ Ouosyoruei.

[TpoBoUTH, HAOIIOAATE U OMMCHIBATH XMMUYECKUN
HKCIIEPUMEHT

16 Obpatumocth | OnUChIBaTh COCTOSIHUSI XUMUYECKOT'O PABHOBECHS U
XUMHYECKON IpeJylarath Croco0bl ero CMEIEeH!s! B He0O0OXOUMYTO
peakuuu.XuM | CTOPOHY Ha OCHOBE aHAJIN3a XapaKTEPUCTUKU PEAKINU U
HYECKOe npuHuuna Jle-Illarense.
paBHOBecue u | [IpoBoaNTh, HAOMIOJATh U ONTUCHIBATH XUMUUYECKHH
CIIOCOOBI €T0 | AKCIIepuMe
CMEILEHUS .

c\p

17 Pons BoABI B XapakTepru30BaTh POJIb BOJABI , KAK XUMHUYECKOW OCHOBBI
XUMHYECKHUX oOMeHa BEIIEeCTB M SHEPTHH B KHUBBIX OpraHU3Max
peaxkusx.

18 T'uaponus .c\p | OnpenensTs THI THAPOJINA3a COMHM HA OCHOBE aHan3a e

cOCTaBa.

KnaccugunupoBats ruiposns comueit

110 KaTHOHY U aHHOHY.

XapakTepu30BaTh PoJIb THAPOJIN3A OPraHUIECKUX
COEIUHEHUHN, KaK XMMHUYECKON OCHOBELI OOMEHA BEIIECTB U
SHEPIUH B JKUBBIX OpraHU3Max.

[IpoBoUTH, HAOMIOAATH M OMMUCHIBATH XUMHUYECKUM
HKCIEPUMEHT

19 OxucnutensH | OnpenensiTh OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE PEaKIIUU
o- KaK MPOLIECCH] C U3MEHEHUEM CTENEHEW OKUCIICHMUS
BOCCTAHOBUTE | 3JIEMEHTOB BELIECTB, YYaCTBYIOUINX B PEAKIHH.

JIbHBIE Pa3nnyarh OKUCIUTENL U BOCCTAHOBUTED, IPOLIECCHI




peaKkiuu.
DIIEKTPOJIN3.

OKHUCJICHUA U BOCCTAHOBJICHUNA.

CocraBnsath ypaBHeHuss OBP Ha 0CHOBE 311€KTPOHHOTO
OanaHca.

[IpoBoUTH, HAOMIOAATH M ONMUCHIBATH XUMHUYECKUM
sKcriepuMeHT ONKUCHIBATH JEKTPOJIU3 KaK OKUCIUTEIIBHO-
BOCCTAaHOBHUTEIBHBIN MPOIIECC.

Paznuuate 37€KTposin3 paciijiaBoB U BOAHBIX PACTBOPOB.
XapakTepru30BaTh IPAKTUICCKOE 3HAYCHUE DIICKTPOJIN3a HA
HpI/IMepe HOJIyT-IeHI/IH AKTUBHBIX MCTAJIJIOB U HEMCTAJIJIOB, a
TaK)Ke rajbBaHOIUIACTHKH, TAIbBAHOCTETUH, PaUHUPOBAHUHU
IIBCTHBIX MCTAJIJIOB

20 O6o00menre n | BBIOIHATH TECTHI, peIIaTh 3a/1a4d U YIIPAXKHEHUS 110 TEME.
cucremarusan | [IpoBoguTh OIIEHKY COOCTBEHHBIX JOCTH)KEHUI B yCBOCHUH
Us 3HAaHUU IO | TEMBI.
obmieit xumuu | KoppekTupoBaTh CBOM 3HAHUS B COOTBETCTBHUU C
IUIAHUPYEMBIM Pe3yIbTaTOM
21 K\p Ne 1 o BBINIONHATE TECTBI, PEIIATh 3a4a41 U YIPAKHEHHUS 110 TEME.
teme « O6mas | [IpoBoaANTE OLIEHKY COOCTBEHHBIX JOCTUKEHUN B YCBOCHUU
XUMUS» TEMBI.
KoppektupoBarb cBOM 3HaHUS B COOTBETCTBUHU C
IJIAHUPYEMBIM Pe3yIbTaTOM
I'naBa 3. BemectBa u ux coiicrBa( 13 +14)
22 Knaccudukan | Xapakrepu3oBaTh QU3HUECKUE U XMMUYECKHE CBOWCTBA
us u METaJUIOB KaK ()YHKILIMIO CTPOECHUS UX aTOMOB U KPUCTAJIJIOB
HOMEHKJIaTypa | Ha OCHOBe mpejcTaBieHuit 00 OBP u monoxenus MeTamioB B
HEOPraHWYECK | DJIEKTPOXUMHUYECKOM PsIly HANPSIKCHUM.
ux
COCTUHEHUN
23 Mertamisl 1 uX | XapakTepu30BaTh PU3MUECKUE U XUMUIECKHAE CBOWCTBA
CBOICTBa METAJUIOB KaK ()YHKILIHIO CTPOCHUS UX aTOMOB U KPUCTAJIJIOB
Ha OCHOBe npescTaBieHuit 00 OBP u monoxeHus MeTamioB B
IIEKTPOXUMHUYECKOM PSAY HAIPSIKEHU.
Habiro1aTh ¥ ONUCBHIBATD XUMHUYECKHH SKCIIEPUMEHT
24 Oo6uue XapakTepHu30BaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA
CIIOCOObI METaJIJIOB KaK (PYHKIUIO CTPOEHHS X aTOMOB M KPHUCTAJJIOB
MIOJIy4EHUs Ha OCHOBe TnpejcTaBineHuii 06 OBP u nonoxxeHnus MeTaiios B
METaJIJIOB. AIIEKTPOXUMHUYECKOM PSAAY HaIPs>KEHUH.
Kopposus
25 Hemerannst 1 | OnucbiBaTh 0COOEHHOCTH MOJIOKEHHSI HEMETAIJIOB B
UX CBOMCTBA. [Tepuonuueckoit Tabmune /1. . MenneneeBa, cTpoeHHE UX
bnaropogHbie | aTOMOB U KpUCTAIJIOB.
rassl CpaBHMBaTh CIOCOOHOCTH K aJUIOTPOIIUU C METaJUIaMHU.
Xapaktepu3oBaTh 00IME XUMUYECKHUE CBONCTBAa HEMETAJIOB
B cBeTe OBP 1 uX 10JI0’K€HNsI HEMETAIIJIIOB B PAAY
AJIEKTPOOTPHUIIATEIHHOCTH.
26 Oomas COOTHOCUTB NPEACTABUTENEH OPraHNYECKUX U
XapaKTepUCTH | HEOPraHUYECKUX KHCIIOT C COOTBETCTBYIOLIEH

Ka raJiIor¢HoB.

KJ1acCU(PUKALMOHHON TPYIIION.

OnuceIBaTh 00IIHME CBOWCTBA OPTAHNYECKUX H
HEOpraHWYeCKUX KUCIOT B cBeTe TO/] u ¢ mo3unuun
OKHCJICHUS-BOCCTAHOBJIEHUS KATHOHA BOJAOPOa WIM aHUOHA
KHCJIOTHOT'O OCTaTKa.

Onpenenstb 0COOEHHOCTH XUMUYECKUX CBOMCTB a30THOM,

KOHLICHTPUPOBAHHOM CEPHON U MypaBbUHOU KUCIIOT.




[TpoBoaWTH, HAOMIOIATH I OOBICHATH
pe3yIbTaThl MPOBEAEHHOTO XMMHUYECKOTO SKCIIEPHUMEHTA

27 Oxcuabl OnuceiBaTh HEOpPraHuueckrue ocHoBanus B cete TO/I.
XapakTepru30BaTh CBONCTBA OPraHUYECKUX U
HEOpPraHMYECKUX OECKUIIOPOJHBIX OCHOBAaHUI B
CBETE MPOTOHHOI TEOPUHU.
28 Kucnotst OnuceiBaTh HEOpraHuueckue ocHoBaHus B cete TO/I.
XapakTepu30BaTh CBONCTBA OPraHUYECKUX U
HEOpPraHUYECKUX OECKUIIOPOIHBIX KUCIIOT B
CBETE MPOTOHHOI TEOPUHU.
29 OcHoBaHus OnuceiBaTh HEOPraHUYeCKrue OCHOBaHUsA B cBeTe TO/I.
XapakTepu30BaTh CBONCTBA OPraHUYECKUX U
HEOPraHMYECKUX OECKUIIOPOJHBIX OCHOBAHUI B
CBETE IIPOTOHHOM TEOPHUHU.
30 Conu XapakTepu30BaTh COJIM OPraHUYECKUX U HEOPTaHUUECKUX
KHCJIOT B CBETE TEOPUH IEKTPOIUTUYECKON TUCCOLUALIUY.
COOTHOCHUTH NPEICTABUTENIEH COJIEH OPraHUYECKUX U
HEOPraHMYECKUX KUCIIOT C COOTBETCTBYIOIIEH
KJIaCCU(UKALMOHHOMN TPYIIIOM.
XapakTepHu30BaTh KECTKOCTH BOJBI U TIPEJIaraTh CrocoObl eé
yCTpaHEHHUS.
OnuceIBaTh 00IIIKME CBOMCTBaA coJieii B cBeTe TD/I.
31 I'enetnyeckasi | BbIMONHATH TECThI, pelIaTh 3a1a4U U YIPAXKHEHUS 110 TEME.
cBsi3b Mexay | [IpoBOOUTH OIIEHKY COOCTBEHHBIX JOCTH)KEHUI B YCBOCHUH
KJIaccaMu TEMBI.
Heopranuueck | KoppekTupoBaTh CBOM 3HaHUS B COOTBETCTBUU C
ux IUIAHUPYEMBIM Pe3yIbTaTOM
COCIMHEHU I
c\p
32 O060061eHre U | BoIoNHATH TECTHI, pelIaTh 3a/1a4d U YIPaXXHEHUS 110 TEME.
cucremarusaud | [IpoBoauTh OLIEHKY COOCTBEHHBIX IOCTH)KEHUIN B YCBOCHUU
WSl 3HAHUH O TEMBI.
Heopranuueck | KoppekTupoBaTs CBOM 3HaHHS B COOTBETCTBUU C
UX BEIECTBAX | INIAHUPYEMBIM PE3yJIbTaTOM
33 K\p Ne 2 BBINOIHATE TECTHI, peIIaTh 33Ja4M U yIIPa>KHEHHUS 110 TEME.
«Heopranuuec | [IpoBoauTh OLIEHKY COOCTBEHHBIX TOCTUKEHUN B YCBOCHUH
KHE TEMBI.
BELIECTBa» KoppektupoBarh cBOM 3HaHUSI B COOTBETCTBHH C
IJIAHUPYEMBIM PE3yJIbTaTOM
34 IM\p Nel [InanupoBaTh, MPOBOAUTH, HAOJIIOIATh U OMTUCHIBATH
«Pewmenne XMUMUYECKUH SKCIIEPUMEHT C COOTIOIEHUEM MTPABUIT TEXHUKH
JKCIIepUMeHTa | 0€301acHOCTH
JIBHBIX 33134
Ha
UaeHTH(UKAI
190%0)
HEOpraHU4YeCcK
X U
OpPraHUYECKUX
BEIIECTB
35 pe3epB




