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PabGouas mporpamma mo XWUMUUM pmna 10-11kmaccoB cocTaBieHa Ha OCHOBE
®denepanbHOrO TOCYJAPCTBEHHOTO CTaHIapTa CpemHero obmiero obpasoBanus, [IpuMepHoit
IPOrpaMMBbI CPEIHEro 00IIero 00pa3oBaHus M0 XUMHUH, C YYETOM aBTOPCKOM IPOrpaMMbl XUMHH
0O.C. I'abpuensHa.

[Ipennaraemass mporpaMMa IpelyCMaTpUBAeT CIEAYIOLIYI0 OpraHM3alMi0 Ipolecca
oOyuenust: 6a30BbIii ypoBeHb — B 10 u 11 kiaccax mo 1 vacy B Hememio (68 yacoB 3a Kypc);
npoMIBbHBINA ypoBeHb — 2 yaca B Heaelnto (136 acos).

PE3YJIBTATbBI OCBOEHUSA KYPCA

Memanpeomemmboie pe3ynomamot

1) UCIIOJIb30BAHUE YMEHUN M HAaBBIKOB pA3JIMYHBIX BUJIOB T03HABATEIHHOMN
JESTEIIbHOCTH, TPHUMEHEHWHW OCHOBHBIX METOJOB TMO3HAHUS (CUCTEMHO-UH(DOPMAIIMOHHBIN
aHaJIu3, MOJICIIMPOBAHUE) JIsl U3YUEHUS PA3TUYHBIX CTOPOH OKpPYXkaloleh JeHCTBUTEIbHOCTH;

2) WCIIOJIb30BAHUE OCHOBHBIX HWHTEJUICKTYaJIbHBIX oOlepanuid: (popmyaupoBaHue
TUTIOTE3, AaHaIM3 MW CHHTE3, CpaBHEHUE, 0000IIeHne, CUCTEMaTU3alus, BBISIBICHUE
MPUYHHHO-CJICACTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB;

3) YMCHHC TI'CHCPHPOBATL HACU M OIPCACIATH CpPCACTBA, HeO6XOI[I/IMLIe I HUX
peainu3anuu,

4) YMCHHC OIpPCACIATL 0OCIM MW 3aJadu ACATCIIbHOCTH, BLI6I/IpaTBZ cpeacTtBa
peajliu3anuu ICjiInu U IIPUMCHATH UX Ha IIPAKTHUKE;

5) HCIIOJIB30BaHHUC Ppa3IMIHbIX HNCTOYHHKOB JJIA IMOJIYy4YCHUSA XUMHYCCKOHN

UH(POPMAITUK, TOHUMaHKE 3aBUCUMOCTH COJICpKaHusI U (DOPMBI MPEICTABICHUS HHPOPMAILIUU OT
nesield KOMMYHUKAIUK U aipecara.

B oOnactu nmpeomemmnwvix pezynomamoeé W3ydeHUE XUMHUH MPEIOCTABIACT YYCHUKY
BO3MOYKHOCTh HAYYHTHCS

1) B nosnasamenvhou chepe:

a) JIaBaTh ONPENIEICHUS N3yUCHHBIM MTOHATHSIM;

6) OIHCHIBATH IEMOHCTPAIIIOHHBIEC H CAMOCTOSITENIFHO TIPOBEICHHBIE SKCIIEPUMEHTHI;

B) OOBSICHATH CTPOEHHE M CBOWCTBA HU3YyYEHHBIX KJIACCOB HEOPraHMYECKUX M
OpPraHUYECKUX COeTMHEHUH;

r) KJIacCU(UIHMPOBATh U3YUYEHHbIE OOBEKTHI U SBJICHUS;

) HaOJII0aTh  JI€MOHCTPUPYEMBbIE U CAMOCTOATENBHO MPOBOJUMBIE  OIBITHI,
XUMHUYECKHE PEaKIIUH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

e) UCCIIeIOBaTh CBOWCTBA HEOPTaHUYECKUX M OPraHWYECKHUX BEIIECTB, ONpPENesTh
WX MIPUHA/JISKHOCTh K OCHOBHBIM KJIACCaM COCIMHEHUH;

x) 00001aTh 3HAaHUS M JelaTh OOOCHOBAaHHBIE BBIBOJBI O 3aKOHOMEPHOCTSX

M3MEHEHHUS CBOICTB BEILIECTB;

3) CTPYKTYpPHpPOBaTh Y4eOHYI0 HH(OPMAIUIO;

1) UHTEPNPETUPOBATh HHPOPMAIIHIO, TOJIYYEHHYIO U3 JPYTUX UCTOYHHUKOB, OLICHUBATH €€
HaY4HYIO IOCTOBEPHOCTb;

K) OOBSACHATH 3aKOHOMEPHOCTH IMPOTEKaHWs XWMHYECKUX pPEaKLui, MpOTHO3HPOBATH
BO3MOXKHOCTb HX IIPOTEKAaHUS Ha OCHOBE 3HAHUH O CTPOEGHHUU BELIECTBA W 3aKOHOB
TEPMOJUHAMUKU;

J) OOBSCHATH CTPOCHHUE AaTOMOB DJEMEHTOB 1-4-r0 MEpHUONOB C HCIOJIb30BAHUEM
AIIEKTPOHHBIX KOH(PUTypaIHii aTOMOB;

M) MOJAEIHPOBATh CTPOCHHE MPOCTEHIINX MOJIEKYJ HEOPraHMYECKUX M OpPraHHMYeCKUX
BEIIIECTB, KPUCTAIIIOB;

H) MPOBOJUTH PACUYEThI 10 XMMUYECKUM (OPMYJIaM U ypaBHEHUSIM;

0) XapaKTepru30BaTh U3yYEHHbIE TEOPUH;



1) CAMOCTOSITENILHO 100bIBaTh HOBOE JIIsl ce0sl XMMUYECKOE 3HAHUE, HCTIONIb3YS IJIS 3TOrO
JOCTYMHbBIE UICTOYHUKU HHPOPMAIIHH;

2) B YEHHOCMHO-OPUECHMAYUOHHOU cepe - TIPOTHO3UPOBATH, AHAIM3UPOBATH U
OLICHUBATH MOCIIECTBUSA I OKPYKAIOIIEH Cpe/ibl OBITOBOM U MPOU3BOJICTBEHHON JESITEIbHOCTH
4eJI0BEKa, CBSI3aHHOH C MepepadoTKOI BEIIeCTB;

3) B mpy006oil cghepe — CaMOCTOATENBHO IJIAHUPOBATh U MPOBOIUTH XMMUYECKUN
OKCIEPUMEHT, COOIoAas NpaBwia Oe30macHOi padoThl € BelecTBaMU U J1aOOPaTOPHBIM
000pyI0BaHUEM;

4) B chepe usuueckou Kynbmypvl — OKa3bIBaTh IEPBYIO TOMOIIb ITPH OTPABICHHSIX,
0’KOTax M JIPYrHX TPaBMaXx, CBSI3aHHBIX C BEIIECTBAMU U JJaOOPATOPHBIM 000PYI0BAHUEM.

Bo Bpemsi mpoBepKH M KOHTPOJIS 3HAHUM IO MPEIMETY MOXHO OPHUEHTHPOBATHCS Ha
CJEIYIOINE YPOBHHU:

PenponykTtuBHbI. BplnmonHeHue ydamuMmucs 3aJaHUd 3TOTO YPOBHS ONUPAETCS B
OCHOBHOM Ha MaMsATh. JlOCTHXKEHUE 3TOT0 YPOBHS IPEAINOIaraeT y yyammxcs:

- 3HAaHUE Ha3BaHUM OTJIEJIbHBIX XUMUYECKUX HJIEMEHTOB, BEILIECTB U PEAKIIMIi;

- YMEHHME YCTHO WJIM MMCBbMEHHO ONMCHIBATh XMMHUECKUE (AKThl, IOHATUS WIN SIBICHUS
(peakuun);

- IOHUMaHKUE POJIM, 3HAUCHMSI UJIM IPUMEHEHUS OTJEIbHBIX XUMUYECKUX BEILLECTB, WU
peaKuuii;

- IPUMEHEHNE XMMUYECKOH CHMBOJIMKH - XUMHUYECKUX 3HAKOB, ()OPMYII M ypaBHEHHIA;

- 3HaHME HEKOTOPBIX UCIIOJIb3YEMBIX B XUMUU IIPUOOPOB, YMEHHE COOMPATh MPOCTEHIIINE
U3 HUX U UCIIOJIb30BATh IIPU BBHIOJIHEHUH XUMUYECKOT0 SKCIIEPUMEHTA.

s mpoBepKM 3HAHUM U YMEHHM, COOTBETCTBYIOIIMX MEPBOMY YPOBHIO, UCIIOIb3YETCS
PENpPOAYKTUBHBIA BHJI 3alaHUM, MPEANOJaraloluii BOCIPOU3BECHUE YYalIUMUCA OTAEIIbHBIX
3HaHUW W ymeHuid. [IpoBepka mmepBOro ypoBHS 3HAHHI JIEKO OCYIIECTBIsEeTCA (opmamu
aBTOMATU3UPOBAHHOIO y4ETa.

[TponykTrBHBIA. JIOCTH>KEHNE 3TOTO YPOBHS NPEAIIOIAraeT y y4aluxcs:

- MIOHUMaHKUEe POPMYIUPOBOK BAKHEUIIINX XUMHUYECKUX MMOHATUM, 3aKOHOB, TEOPHI U
MPUMEHEHHE UX B aHAJOTUYHBIX CUTYaLUsX;

- YMEHHE YCTaHaBIIMBAaTh B3aMMOCBSI3b MEK]y COCTaBOM, CTPOCHHEM M CBOMCTBAMU
XUMHUYECKHX BEIIECTB;

- YMEHHE IPOBOJIUTH PACUYETHI 10 XUMUYECKUM (HOpMyJiaM U YPaBHEHUSIM;

- YMEHHE CaMOCTOSITEIbHO MPOBOJAUTH XUMHUYECKHI HKCHEPUMEHT M0 WHCTPYKLUU
y4eOHHKa WM TI0 YKAa3aHUIO YUUTENS U (PUKCUPOBATh €T0 PE3yJIbTaThl.

JOCTUIKEHHE DTOr0 YPOBHS NPEAIOIAraeT y YYaluXCs:

- IOHUMaHHe (OPMYIHPOBOK BAKHEHIIMX XMMHUYECKHUX MOHATHUI, 3aKOHOB, TEOPHH U
IIPUMEHEHHE UX B aHAJOTMYHBIX CUTYalUsX;

- yMEHHME YCTAHABIMBAThb B3aUMOCBS3b MEXIY COCTaBOM, CTPOCHHEM U CBOMCTBAMHM
XUMHUYECKHX BEIIECTB;

- YMEHHE POBOJIUTH PACUYETHI 10 XUMUYECKUM (HOpMyJiaM U YPaBHEHUSIM;

- YMEHHUE CaMOCTOSITEIILHO MPOBOJUTH XUMUYECKHI SKCTIEPUMEHT 110 HHCTPYKIUH
yueOHHUKa WIH [0 YKa3aHUIO YUUTENS U PUKCUPOBATH €r0 pe3ybTaThl.

TBopueckuil. JJoCTHKEHHE 3TOTO YPOBHS MPEANOJIATAET Y YHAITUXCS:

- YMEHHUE MPOrHO3MPOBaTh CBOMCTBA XMMHUYECKUX BEIIECTB HA OCHOBE 3HaHUSA 00 MX
COCTaBe€ U CTPOCHHUH U, HA00OPOT, IPEOoIaraTb CTPOEHUE BEIIECTB HA OCHOBE UX CBOMCTB;

- TMOHMMaHuE (HAaKTOPOB, TO3BOJIAIONIUMX YHPABIATh XMMHUYECKMMHU pEaKIHsIMU
(CKOPOCTBI0, HAIPABJIEHUEM, BBIXO/IOM MPOJIYKTA);

- YMEHHE IPOEKTHpPOBaTh, OCYLIECTBISTh XMMHMUECKHH OKCIIEPUMEHT, a TaKKe
(UKCUPOBATh U aHATU3UPOBATH €0 PE3yIbTATHI;




- YMCHHE OPHUEHTHPOBATHCS B MMOTOKE XMMHUCCKOW HH(POPMAIIUHY, ONIPEACIIATh UCTOUYHHKH
HeoOX0UMOM WH(OPMAIMH, TOJIydaTh €€, aHAJIU3HPOBaTh, JIEJaTh BBIBOJLI HA €€ OCHOBE U
IIPEJICTABIISITh B COOTBETCTBYIOIICH (hopme;

- YMEHHE OCO3HABATh BKJIAJ XUMHH B ()OPMHPOBAHUE LIETOCTHON €CTECTBEHHO-HAYYHOH
KapTUHBI MUDA.

J1y1s IpOBEPKU 3HAHUM, COOTBETCTBYIOIIMX TPETHEMY YPOBHIO, U YMEHUS ITPUMEHSTH UX B
y4eOHOM MPAKTUKE MCIONb3yeTcs pPeICKTUBHBIA BHUJ 3aJaHHUM, BBINOJHCHHE KOTOPBIX
OHI/IpaeTCSI Ha perOI[yKTI/IBHBIe 3HaHHusA, HO Tpe6yeT FJ'IY6OKOI‘O OCMBICJICHHUA, BJIaJACHUA
JOTUYECKUMH  MPUEMaMH  YMCTBEHHOW JI€ATENILHOCTH (aHanmM3, CHHTE3, 0000IIeHue,
KOHKPETH3aIusl, CpaBHEHUE, a0CTparupoBaHue, KIaCCUPUKALINS).

COJIEPXAHUE
10 kaacc

Beenenne

[Ipenmer opranuueckod xumuu. CpaBHEHHE OpPraHMYECKUX  COEOUHEHUH C
HeopranuyeckuMu. [IpupoiHble, HICKYCCTBEHHbBIE U CHHTETUYECKHE COEIUMHEHUS.

Tema 1. Teopusi cTpoeHHsI OPraHUYECKUX COEANHEHUH

BanentHocTh. XMMHUYECKOE CTPOEHUE KaK IMOPSIOK COEJUHEHHS aTOMOB B MOJIEKYJIE
COIIACHO HX B&IEHTHOCTU. (OCHOBHBIE IOJIOKEHUS TEOPUM XUMHUYECKOIO CTPOCHHUS
OpraHMYeCcKUX coeauHeHuu. [loHsATHE O roMoJIOrMM KW TOMOJOrax, M30MEPUU M H30MEpax.
Xumuyeckue GopMyIbl U MOJIETH MOJIEKYT B OPraHUYECKON XUMUHU.

JemoHcTpanuu. Mozenu MoJIEKyJl TOMOJIOTOB U U30MEPOB OPraHUYECKUX COESTUHEHUI.

Tema 2. Y1i1€Bo0pPOAbI U UX NPUPOIHbIE HCTOYHUKH

[Ipupoansiii ra3. A 1 k a H bl. [Ipupoansiii ra3 kak TormBo. ['omonornyeckuit psn,
U30MEpUsl U HOMEHKJIaTypa aJkaHOB. XMMHUYECKHE CBOMCTBA aJIKaHOB (Ha MpHUMEpEe MeTaHa U
JTaHa): TOPEHUE, 3aMELIeHNE, pa3ioKeHNne U ieruapupoBanue. [IpuMeHeHue alnkaHoB Ha OCHOBE
CBOMCTB.

A 1 kK € H Bl. DTWIEH, €ro Mojy4yeHue (JAeTUAPUPOBAHUEM d3TaHA U JETHpaTaIruen
ATAHOJIA).

XVUMHYECKHE CBOMCTBA JTWJIEHA: TOPEHHE, KaueCTBEHHBbIE peaklMM, Tuaparanus,
nonuMepusanus. [lonuatunen, ero cBoicTBa u npuMeHeHue. [Ipumenenre 3TuiaeHa Ha OCHOBE
CBOWCTB.

AnxagueHb HKayuyK u [lonarue o6 ankagueHax Kak yriaeBoJopojax ¢ IByMs
JBOWHBIMU CBSI3IMU. XHMMUYECKHe cBoicTBa OyrajgueHa-1,3 u u3omnpeHa: obeclBeUMBaHUE
OpOMHOI1 BOIBI M MOJTMMEpH3aLMs B KayuykH. Pe3nHa.

A 1 K ¥ H bl. AIETWIEH, €ro MOJy4YeHHe MUPOJIM30M MeTaHa M KapOHIHBIM CIIOCOOOM.
XUMHUECKUE CBOMCTBA alleTUIIEHA: FTOpeHne, obecBeunBaHe OpOMHOI BO/bI, IPUCOEMHEHUE
XJIOpOBoAOpoJa u ruapaTanus. [[pumeHeHne aleTuieHa Ha OCHOBE CBOMCTB.

b e 1 3 0 11. [lonyuenue OeH3oa U3 rekcaHa U aleTuieHa. XMMHUYECKrue CBOMCTBa OeH30a:
ropeHue, raloreHupoBanue, HuTpoBanue. [IpumeHenne 6eH3051a Ha OCHOBE CBOMCTB.

H e ¢ 1t 5. CocraB u nepepadorka Hedptu. Hedremponykrsl. beHsun u mousitue 06
OKTaHOBOM YHCJI€.

JemoncTtpanuu. ['openue aneruneHa. OTHOLIEHHE STUJIEHA, alleTUJIEHa M O€H3051a K
pacTBOopy mnepMaHraHara kanaus. IlosydyeHue sTuieHa peakuuell Jeruaparaluy 3TaHoJa,
alleTuiIeHa KapOWJIHBIM crmocoOoM. PasznokeHune Kaydyka TNpH HarpeBaHWH, HCIIbITAHUE
IPOJIYKTOB pa3jioKeHUs Ha HerpenenbHoCTh. Komtekuus o0pa3ioB HedTH U He(YTEPOIYKTOB.

JlabopaTopubie omnbITbl. 1. OmnpeneneHue 3IIEMEHTHOIO COCTaBa OPraHMUYECKUX
coeauHeHuil. 2.M3rotoBieHue Moneneld MoJIeKyl — yrieBojaoponoB. 3. OOHapyxeHue
HenpeebHbIX COeIMHEHUN B )KUIKUX Hedrenpoaykrax. 4. [TosyueHre u CBOHCTBaA aleTUIICHA.
5. O3nakomiieHue ¢ Kosuteknuen «HedTh u mpoayKThl ee mepepaboTKm.

Koumponwvnas paboma Nel no meme: «Y21e6000poout»



Tema 3. Kucinopoacoaepkamue OpraHu4ecKHe COeJHHEHHMsI M HMX INPHPOAHBbIE
HCTOYHUKU
EnuHCTBO XMMHYECKOW OpraHu3aluy JKUBBIX OPraHU3MOB. XHMHYECKHM COCTAB IKUBBIX
OpraHU3MOB.

C o u p 1 bl. [lonmyuenue s3taHona OpoKEHHEM TJIIOKO3bI M TUApaTallded ATHUIICHA.
['unpokcunpHast rpymna kKak ¢yHKIuoHanpHas. [IpeacraBneHue O BOJAOPOJHONM  CBS3H.
XuMHYecKre CBOWCTBA ATAHOJA: TOPEHUE, B3aUMOJICHCTBUE C HATPUEM, 00pa30BaHUE MIPOCTHIX U
CIOXKHBIX 3(QUPOB, OKHUCIeHHE B anpaerui. llpuMeHeHue 5STaHOa Ha OCHOBE CBOMCTB.
AJIKOT0JIU3M, €r0 NOCJIEACTBUS U MPEAYIPEKICHUE.

[lonsiTe O mNpenenbHBIX MHOIOATOMHBIX CHUpTax. [JIMIEpUH Kak MpeacTaBUTENb
MHOI0aTOMHBIX cnupToB. KauecTBeHHasl peakuMss Ha MHOIOAaTOMHbIE cnUpThl. [IpumeHeHue
TJIMLEPHHA.

@ e H o 1. [Tonydenue penona KOKCOBaHMEM KaMEHHOTO yIiIsl. B3anMHOE BIIMSIHAE aTOMOB
B MoJeKyiae (eHoma: B3aUMOJCHCTBHE C THAPOKCHIOM HATPUS M a30THOM KHCIIOTOMA.
[Tpumenenue GpeHoIa Ha OCHOBE CBOMCTB.

A nbpaeruasl. [lonydeHue anpaeruioB OKUCICHUEM COOTBETCTBYIOLIUX CIHPTOB.
XUMHYECKUE CBOWCTBA aIbJETHUIOB: OKHCIEHHE B COOTBETCTBYIOLIYIO KHCIOTY U
BOCCTAHOBJICHHE B COOTBETCTBYIOLIUI cnupT. [IpuMenenne Gpopmanpaeruia u aleTaibaeruaa Ha
OCHOBE CBOWCTB.

Kap6ounoBbeekuciorT bl [lonyuenne kapOOHOBBIX KHUCIOT OKUCICHHEM
anbIeru1oB. XUMHUECKHUE CBOMCTBA YKCYCHON KUCIIOTHI: OOILIME CBOMCTBA C HEOPraHMYECKUMHU
KHUCTIOTaMU U peakuus stepudukanuu. [I[pumeHeHre yKCyCHON KHCIOTHI Ha OCHOBE CBOMCTB.
Bricmue XupHbIe KMCIIOTHI HA IPUMEPE NAIIBMUTUHOBOM M CTEApUHOBOM.

CnoxHB ed ¢ upH U X Up bl. [lomydeHne ClIOXKHBIX IPUPOB peakIuent
srepuduranmu. CroxxHbie 3QUpsl B IPUPOE, UX 3HaueHHe. [[puMeHeHne CIoXHBIX dPUPOB HA
OCHOBE CBOHMCTB. JKUpBI Kak ClIOXHBIE 3(QUpPbl. XHWMHUYECKHE CBOWCTBA J>KUPOB: THIPOIH3
(OMBLIEHHE) U TUJIPUPOBAHUE KUIKUX KUPOB. [IpriMeHeHne KUpoB Ha OCHOBE CBOMCTB.

Y riueBoa sl YINIEeBOABI, 3HAUYEHUE YTIIEBOJOB B )KUBOM IIPUPOJE U B KU3HH YEIIOBEKA.
['mroko3a - BELIECTBO C JBOWCTBEHHOM (YHKIHMEH - anbIernjocnupT. XUMHYECKHE CBOWCTBA
[JIIOKO3bI: OKHCJIEHHWE B TJIIOKOHOBYIO KHCJIOTY, BOCCTaHOBJIEHHE B COpOUT, OpokeHue
(MoslouHOKHMCIIOE U crupToBoe). [IpuMeHeHne rioKo3bl Ha OCHOBE CBOMCTB.

Hemoncrpanun. OxucneHne cnupra B anpaerua. KauecTBeHHas peakuus Ha
MHoOroatoMHsle cnupthl. Komnekius «KaMeHHBI yroiab ¥ HPOAYKTBl €ro mnepepadoTKM».
KagecTBenHble peakuuu Ha ¢eHon. Peakius «cepeOpsSHOro 3epkajiay anbJIerujoB U INIIOKO3bI.
OxucneHue anbAeruioB U TIIOKO3bl B KUCIOTHI ¢ momonibto ruapokcua meau (II). Tlonyuenue
YKCYCHO-3TUJI0BOTO 3¢upa. KauecTBeHHas peakuys Ha Kpaxmal.

JladopaTtopubie onbIThbl. 6. CBOlcTBa ATHIOBOrO criupTa. 7. CBOMCTBaA riauiepuHa. 8.
CgoiictBa ¢dopmanbaeruga. 9. CoiictBa ykcycHou kuciotel. 10. CpoiictBa >xupoB. 11.
CpaBHEHHME CBOWCTB PacTBOPOB MbUIA U CTHUPAJIbHOTO mopoimka. 12. CoicTBa riatoko3bl. 13.
CBolicTBa KpaxmMaa.

Tema 4. AzoTconep:kamue coeJUHEHUsI U UX HAXO0KIECHHE B )KUBOI npupojae

A ™M u H bl [lorstue o0 amunax. [lomyueHne apoMaTH4YECKOrO0 aMHHA - aHWIMHA - U3
HUTPOOEH30J1a. AHWJIMH KaK OpraHMYecKoe OCHOBaHHe. B3anMHoOe BIMsSHUE aTOMOB B MOJIEKYJIE
aHWJIMHA: OcJIabJieHHe OCHOBHBIX CBOMCTB M B3aMMOJEHCTBHE ¢ OpoMHOI Bojoi. IIpumenenue
AQHWJIMHA HA OCHOBE CBONCTB.

AMUHOKUCIOTBL [lonydeHne aMMHOKHCIIOT U3 KapOOHOBBIX KUCIOT U THAPOIU30M
OenKoB.

XUMHYECKHUE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEPHBIX OPraHUYECKUX COCAMHEHUM:
B3aMMOJICHCTBUE CO MIEJI0YaMHU, KUCIOTaMH U JPYT C JPYroM (peakmus MOJHKOHACHCAINH).
[lenTuanas cB3b U MONMUNENTUABL. [[puMeHeHne aMUHOKHCIIOT HA OCHOBE CBOMCTB.



b e 1 x u. [lony4yeHnue 6eMKOB peakiueil MOJUKOHICHCAIU aMHHOKHUCIIOT. [lepBuyHas,
BTOpUYHAs M TpPETUYHAsl CTPYKTYpbl OenkoB. XHMHUYECKHE CBOWCTBAa OEJIKOB: TOpEHHUE,
JeHaTypalus, THAPOIIN3 U IIBETHbIE peakiuu. buoxumuueckue GpyHKIUU OEIKOB.

['eneTnueckas CBSA3b MEXKY KJIACCAMU OPraHUYECKUX COCIAUHECHUM.

HyxneunoBbie kuciorsl. CHHTE3 HYKJIEHHOBBIX KHUCJIOT B KJIETKE M3 HYKJICOTUIOB.
OO6umit man crpoenust nykineoruaa. CpaBuHenue crpoenuss u ¢ynkuuid PHK u JTHK. Ponb
HYKJICMHOBBIX KHCJIOT B XpaHEHUHM M Mepefade HaciencTBeHHOM uHpopmaruu. [lonstue o
OMOTEXHOJIOTMH U FEHHON MH)KEHEPHH.

JemoncTpauuu. B3anmonaeiicTBue aMMHUaKka U aHWIMHA C COJISTHOM KUCIOTOW. Peaknus
aHWIMHA ¢ OpoMHOM Bojoi. Jloka3aTenbCcTBO Hanuuus (YHKIMOHATIBHBIX TPYII B PAacTBOpax
aMuUHOKHUCIOT. PacTtBopenne u  ocaxiaenue OenkoB. L[BeTHble  peakiuu  OENKOB:
KCAaHTONPOTEHHOBass U OuyperoBasi. ['opeHre NTHUUbEro mepa MU MIEPCTIHONW HUTU. Monenb
mostekyael JIHK. Tlepexoapl: 3TaHOM 3TUJICH STUICHTIIMKONb dTHIeHTIMKoAT Meau (II); ataHon
JTaHallb ’TAHOBAas KUCIOTA.

JlabopaTopHbie onbIThI. 14. CBOlicTBa OEITKOB.

IIpakTuyeckas padora Nel. MnenTudukanus opraHMuecKux COeAMHEHNH.

Tema 5. Buonornyeckn aKTUBHbIE OPraHUYeCKHe COeJUHEHHU

®epwmeHT b. OepMeHTH KaKk OMOJIOIMUECKHUE KaTalIU3aTopbl OEIKOBOW IPUPOJIBI.
Ocobennoctr GpyHKIIMOHUPOBaHUS (HepMeHTOB. Posib (epMEHTOB B KU3HEACATCILHOCTH JKUBBIX
OpraHU3MOB M HapOJHOM XO3SIICTBE.

B urtawmuH bl [lonarue o Buramunax. Hapyiienus, cBA3aHHbIE C BUTAMUHAMM:
ABUTAMHMHO3bl, TUIOBUTAMUHO3bl W THUNEpBUTAaMUHO3bl. Burtammn C Kak mpencTaBUTElb
BOJIOPACTBOPUMBIX BUTAMUHOB U BUTAMUH A KaK MPEACTaBUTEIb )KUPOPACTBOPUMBIX BUTAMUHOB.

I o p M 0 H bI. [loHSATHE 0 TOPMOHAX KaK TyMOPAIbHBIX PErYyIATOpaxX KU3HEACITEIbHOCTH
JKUBBIX OpPraHu3MoB. VMHCYIHMH W aJpeHaquH Kak MpeJcTaBUTeIH TopMoHOB. [IpodunakTtika
caxapHoro nuabera.

JlexapcTB a. JlekapcTBeHHass XUMHUSL: OT UATPOXUMHUH JO XUMHOTEpANUU. ACIUPHH.
AHTHOMOTHKM U nucOaktepuo3. Hapkoruueckune BemectBa. Hapkomanus, Ooprba u
npodUIaKTUKA.

JemoncTpanuu. PaznoxxeHue nepokcujaa BoJOpoa KaTana3ol ChIpOro Msica U ChIPOro
kapTodens. CMC, conepxamux sH3uMBL. Mcnbitanue cpenbl pactBopa CMC MHIUKAaTOPHOM
Oymaroi. 3HaKOMCTBO ¢ 0Opaslamu MpemnapaTroB JOMAIIHEH, JJabopaTOpHOM U aBTOMOOUITEHOM
anTeuKH.

Tema 6. UcKyccTBeHHbIE M CHHTETHYECKHE IOJIMMEPbI

McxkyccTBeHHBI €I 0JUM e p bl [lolydeHne HCKyCCTBEHHBIX MOJIMMEPOB, KaK
IPOAYKTOB XHMHYECKOH MOJU(HUKAIMKU NPUPOJHOTO MOJIMMEPHOTo ChIpbs. MckyccTBeHHbIE
BOJIOKHA (alleTaTHBIH LIEJNIK, BUCKO3a), UX CBOMCTBA U IPUMEHEHUE.

CuHTeTHUeCcKUENOJJIHUM e D bl [lolydeHne CHHTETHYECKUX TOJTMMEPOB PEAKLIUAMU
NOJIMMEPHU3ALMN U TNOJMKOHJAeHcauuu. CTpyKTypa IOJIMMEpPOB JIMHEWHas, pa3BETBIEHHAs U
npocTpaHcTBeHHas. [lpencraBuTenu CHHTETMYECKHX IIJJaCTMACC: TOJNMATUIEH HHU3KOTO U
BBICOKOT'O JaBJICHUS, TOJUMPONUIICH M MOIMBHUHUIXJIOpUA. CHUHTETHYECKHE BOJIOKHA: JIAaBCaH,
HUTPOH U KampoH.

JemoncTpanuu. Komnekuus niuactMace U u3enuit u3 Hux. Konnekimm nckycCTBEHHBIX
Y CUHTETUYECKHU BOJIOKOH U U3JENUN U3 HUX.

Jladoparopubie onbIThl. 15. O3HakomiieHHE ¢ OOpa3laMu IUIACTMACC, BOJOKOH H
Kay4yKOB.

IIpakTHyeckas pabora Ne2. PacriozHaBaHuE [1J1aCTMACC U BOJIOKOH.

Konumponwvnaa pavoma Ne2 no meme: «Qd0odouienue 3Hanuii no Kypcy 0p2anuyiecKkoil
xXumuuy



COJIEPXAHUE
11 kaace

Tema 1. CTpoenne aroma u nepuoanveckuii 3akon /[. . MenpneneeBa

Ocnoguvie ceedenuss o cmpoeHuu amoma. S1po: NPOTOHBI U HEUTPOHBI. M30TOmBbI.
DNEKTPOHBI. DIIEKTPOHHAs 000JI0YKa. DHEepreTHdeckuii ypoBeHb. OCOOCHHOCTH CTPOCHHS
AIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-r0 U 5-T0O MEePHOJ0B NEPUOANUYECKOI cuctemsl J.
N. MenneneeBa (mepexoaHbiXx »3jieMeHTOB). l[loHsTHe 00 opOWTamax. S- W P-OpOUTAIH.
DNeKTpOHHbIE KOH(UTYpAIITU AaTOMOB XUMUYECKUX AJIEMEHTOB.

Ilepuoouueckuii 3axon /].U. Menoeneesa 6 ceeme yuenust 0 cmpoeHuu amoma.

OtkpbiTue Jl. M. MeHnaeneeBplM mepuoandeckoro 3akoHa. llepuoaudeckas cucrema
xummuueckux snementoB J[. M. MenneneeBa - rpaduueckoe OTOOpaK€HUE MEPUOAUYECKOTO
3akoHa. Duzmyeckuili CMBICT MOPSAKOBOTO HOMEpa 3JIEeMEHTa, HOMEpa Mepuoja U HoMepa
rpynmbl. BanentHeie asekTponbl. [IpudynHBI M3MEHEHHUsSI CBOMCTB 3JEMEHTOB B NEPHOJAX U
rpynnax (TJaaBHBIX HOATPYIINAX).

[Tonoxenue BogOpOaa B MEPHUOJUUYECKON CHUCTEME. 3HAUCHHE MEPUOIUUECKOr0 3aKOHA U
MEPUOJUYECKON CUCTEMBI XUMUYECKUX 3aeMeHTOB J[. M. MeHueneeBa miid pa3BUTHS HAyKU U
MOHUMAHUS XUMHUYECKON KapTUHBI MUPA.

JemouncTpanuu. Paznuynsie GopMbl EPHUOINIECKON CUCTEMBI XUMUYECKUX AJIEMEHTOB
J. 1. Menaeneena.

Jladoparopublii onbIT. 1. KoHCTpynpoBaHue NMepruOAMYECKOM TaOJHUIIBI AJIEMEHTOB C
HCII0JIb30BAHUEM KapTOYEK.

Tema 2. CTpoeHue BelecTBa

Honnas xumuueckas ceazv. Katnonsl u anmonsl. Kiaccuduxamus unonHoB. MoHHBIE
KpUCTaJIIIM4ecKue pemeTkd. CBONCTBA BEIIECTB C 3TUM TUIIOM KPUCTAJUNIMYECKUX PEIIETOK.

Kosanenmnasa xumuueckas césa3b. INEKTPOOTpHULIATENbHOCTD. [lonspHas u HemomnspHas
KOBaJeHTHbIE CBA3M. Jlumonb. IlodspHOCTH CBSA3M M MOJSPHOCTh MOJEKYJIbl. OOMEHHBIH H
JIOHOPHO-aKIENTOPHBIH MEXaHU3Mbl OOpa30BaHMsI KOBAJIEHTHOM CBs3U. MoeKymsipHble |
aTOMHBIE KpUCTalinyeckue pemerkd. CBONCTBA BEIIECTB C ITUMHU TUIIAMHU KPHUCTAJUIMYECKUX
pELIETOK.

Memannuyeckas xumuyeckas cea3b. (OCOOGHHOCTH CTPOCHHS aTOMOB METaJlIOB.
Meramnueckass XUMHUYECKasi CBSI3b M METaJUIMYECKash KpucTauinueckas pemerka. CBoiicTBa
BELIECTB C TUM THUIIOM CBSI3H.

Booopoonas xumuueckas ceésasb. MexXMONEKyNIsipHas U BHYTPUMOIIEKYIISIPHAs BOJOPOIHAS
CBS13b. 3HaAUEHHE BOJOPOAHOM CBSA3M /7Sl OpraHU3alMK CTPYKTYp OMOMOIMMEPOB.

Ilonumeper. IlnacTMacchl: TEPMOIUIACTBI M PEAKTOIUIACTBI, MX NPEICTABUTENN U
npuMeHeHue. BomokHa: mnpupojHble  (pacTUTENbHbIE W JKMBOTHBIE) M XUMHYECKHE
(MCKYCCTBEHHBIE U CUHTETHUYECKHUE), UX MPEICTABUTENN U IPUMEHEHHE.

l'azoobpasnoe cocmosinue sewjecmsa. Tpu arperaTHbIX COCTOSIHUS BOJbl. OCOOEHHOCTH
CTpoeHusI Ta30B. MOJSIpHBINA 00bEM ra3000pa3HBIX BEIIECTB.

[Ipumepsl Ta3000pa3HBIX MPUPOJHBIX CMECEH: BO3AYX, NMPUPOIHBIN Ta3. 3arps3HEHUE
atMocepsl (KHUCIOTHBIE IOXKIM, MAapHUKOBBIA 3PdekT) u O6oprda ¢ HuUM. [IpencraBurtenu
ra3000pa3HbIX BELIECTB: BOJAOPOI, KUCIOPO, YITIEKUCIIBIN ra3, aMMuak, 3TuiieH. VX momyuenue,
coOMpaHue U pacro3HaBaHUE.

JKuokoe cocmosnue éewjecmea. Bona. Ilorpednenne Boasl B ObITY M Ha MPOU3BOJICTBE.
XecTtkocTh BOABI U CIOCOOBI €€ YCTpaHeHHsA. MuHepaibHble BOJbI, MX MCIIOJIb30BaHHE B
CTOJIOBBIX U JICUEOHBIX IETIX.

Kunkue KpucTamibl ¥ UX TPUMEHEHUE.

Teepooe cocmosnue eewyecmsa. AMOpQHBIE TBEpAbIE BEIIECTBA B IPUPOJIE U B KU3ZHU
YeJI0BeKa, X 3HAaUeHHUE U MpuMeHeHne. Kpucramnmyeckoe cTpoeHue BENEeCTBa.



Hucnepcnvle cucmemvl. Ilonstue o nucnepcHbiXx cucremax. Jlucnepchas ¢aza u
mucrnepcuonHasi cpena. Kiaccudukaiusi IMCIEPCHBIX CUCTEM B 3aBUCHMOCTH OT arperaTHoro
COCTOSTHUS TUCIIEPCHOM Cpelibl U TUCIiepCUOHHON (a3bl. ['pyboucnepcHble CUCTEMBL: SMYIIbCHH,
CYCIIEH3MH, a3PO30JIH.

ToHKOUCIIEPCHBIE CUCTEMBI: T€IIU U 30JIH.

Cocmas eewyecmea u cmeceii. Benecta MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOECHHUS.
3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.

[TonsiTve «107» U €€ pa3sHOBUIHOCTU: MaccoBas (1011 2JIEMEHTOB B COEIUHEHUH, J0JIS
KOMITOHEHTa B CMECH - JIOJISl IIPUMECEH, IOl pAaCTBOPEHHOTO BEIIECTBA B PACTBOPE) M 0O BEMHASI.
Jlonst BBIXO/a MPOIyKTa PEaKIK OT TEOPETHUECKHU BO3MOXKHOTO.

JeMoHcTpanuu. Mojienb KPHUCTALIMYECKON pemeTku xJjopunaa Hatpus. OOpasiisl
MUHEpPAJIOB C HMOHHOM KPUCTAUIMYECKOM pEHIeTKOM: KajlbluTa, ramura. Mogenu
KPUCTAJUIMYECKUX PELIETOK «CYXOro JibJa» (WK Hofa), aamasa, rpagura (1 kBapia). Monaenb
monekynbl JIHK. O6pasupr mnactmace (peHomodopmanbaeruinbie, NOIuypeTad, MOIUITHIIEH,
MOJUIPOIWICH, TOJUBUHWIXIOPUI) U u3fenus u3 Hux. OOpas3ibl BOJOKOH (IIEpCTh, MLIEIK,
aleTaTHOE BOJIOKHO, KalpoH, JIABCaH, HEWJIOH) M u3Aenus u3 Hux. OOpa3ibl HEOPTaHMYECKUX
NOJIMMEPOB (cepa IuIacTUYECKasl, KBapll, OKCHJ AJIIOMUHHS, NPUPOIHBIE ATIOMOCHIIMKATHI).
Mopens MomsipHOro o0beMa ra3oB. Tpu arperatHbIX COCTOSHHS BOabl. OOpa3ibpl HaKUNHA B
yailHUKe W TpyOaxX LEHTpaJbHOrO OToIIeHHs. JKEeCTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHMS.
[Tpubopbl Ha >kuIkux Kpuctauiax. OOpas3lpl Pa3sIUYHBIX JUCTICPCHBIX CHCTEM: IMYJIbCHA,
CYCHeH3HiA, a3po30Jieii, reneii u 3omei. Koarymsmus. Cunepesuc. D dext Tunmans.

JlabopaTopHble onbIThl. 2. OnpeneneHre Tuia KPUCTAIUIMUYEeCKON PelIeTKH BeIecTBa U
OTMKCaHUE ero cBOMCTB. 3. O3HaKOMJICHHE C KOJUIEKLIKEH MOJMMEPOB: IIAaCTMACC U BOJIOKOH, U
uznenusi u3 Hux. 4. VcnbliTanwe BOJBI HAa JKECTKOCTh. Y CTPaHEHHE J>KECTKOCTH BOJBL. 5.
O3HakOMIJIEHHE C MUHEPaATbHBIMU BojiaMu. 6. O3HaKOMIICHHE C AUCIIEPCHBIMH CUCTEMaMHU.

IIpakTHyeckas padora Nel. [lonyuenue, cooupanue u pacnoznasanue 2a3o8.

Konmponvnaa pavoma Nel no meme: « Cmpoenue eeujecmea.

Tema 3. Xumuyeckue peakuuu

Peaxyuu, uoywue 6e3 usmenenusi cocmaea eewjecme. AIUIOTPONUS U aJUIOTPOIIHBIE
BUJOU3MEHEeHMs. [IpuunHbI aloTponuu Ha MpuUMepe MOAU(PUKAUUN KHCIOopoJa, yriepoaa u
docdopa. O30H, ero Ouosnoruueckas poib. MizoMepsl u nsomepus.

Peaxyuu, uoywue ¢ usmenenue cocmasa éeujecmsa. Peakinu cOeJUHEHUs, Pa3I0KECHHUS,
3aMelleHusT U OOMEHa B HEOpPraHWYeCKOM W opraHuyeckoil xumuu. Peakuuu 5k30- u
sHjoTepMuyeckre. TernoBoi 3(h(eKkT XUMHUECKON peakMu U TePMOXMMUYECKHE YPaBHEHUS.
Peaknuu ropenus, Kak 4aCTHBIN Cily4aill 3K30TEPMUYECKUX PEAKLIUMN.

Ckopocmb  xumuveckou peaxyuu. 3aBUCUMOCTb CKOPOCTHM XMMHYECKOM PpEaKLHH OT
IIPUPOJBl PEArupyloOIIUX BEUIECTB, KOHIEHTPALMM, TEMIEPATyphl, IJIOWAAW IOBEPXHOCTH
CONPUKOCHOBEHMsI U Karanu3aTopa. Peakuuu romo- u rereporeHssle. [loHATne o karamuse u
Katanmzaropax. DepMeHTHl Kak  OHOJOrMYecKHE  KaTajlu3aTopbl, OCOOEHHOCTH  HX
(GyHKIIMOHUPOBAHHUS.

Obpamumocme xumuueckux peaxkyuti. HeobpaTumble 1 00paTUMblE XUMUYECKHUE PEAKIIUH.
CocTosiHMEe XHMMHYECKOro paBHOBecUS JUIsl OOpaTHUMBIX XHUMHUYecKHUX peakiuil. CrocoOsl
CMEIIIeHNs XMMHYECKOr0 pPaBHOBECHS Ha NpHUMepe chHTe3a amMMuaka. [loHstne 00 OCHOBHBIX
HAyYHBIX MPUHIUIIAX TPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHAKa WJIM CEPHOI KUCIIOTHI.

Ponv  600v1 6 xumuueckoui peaxyuu. VICTUHHBIE pacTBOpbl. PacTBOopuMOCTh U
KJaccu(uKaluss BEIIECTB [0 3TOMY MpPHU3HAKY: pAcTBOPUMBIC, MAaJOpPacTBOPUMBIE U
HEPACTBOPHUMBIE BEILIECTBA.

ONEKTPOIUTHl U HEIJIEKTPOJIIUTHI. DJNEKTpONMTHYECKass auccouuanus. Kuciorsl,
OCHOBAHUS U COJIM C TOUKH 3PEHUS TEOPUH IEKTPOIUTUUECKOM TUCCOLUALINN.



XHUMHYECKUE CBOMCTBA BOJBI; B3aUMOJIEUCTBUE C METAJUIAMH, OCHOBHBIMU M KUCJIOTHBIMHU
OKCHJIaMH, pa3jioKeHHe W oOpa3oBaHME KpHUCTauloryapaToB. Peakuuu ruapatanuu B
OpraHUYECKON XHUMUH.

T'uoponuz opeanuueckux u Heopeanudeckux coeouHenutl. HeoOpaTUMBIH TUAPOIH3.
OGpatumblii TUAPOAU3 cosied. ['MAponan3 OpraHMYecKUx COCIMHEHHM M €ro MpaKTUYeCKoe
3HauU€HUe JJIs MOJY4YeHMsI TUAPOJIM3HOIO CHOUpTa M MbUIA. buosornueckas posib rujponusa B
TUTACTHYECKOM M SHEPTeTHYECKOM OOMEHE BEIIECTB M SHEPIUHU B KIICTKE.

Oxucaumenvro—eoccmanosumenvhvie peakyuu. CreneHb oxucieHusa. OnpeneneHue
CTETIEHU OKHCIeHHA 10 popMmyse coeauneHus. [loHsaTre 00 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuusax. OKUCIEHHE U BOCCTAHOBJIEHUE, OKUCIUTENIb U BOCCTAHOBUTEIb.

Onexkmponu3z. INEKTPOJIN3 KaK OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIN MPOIECC. DIIEKTPOIU3
pacIuiaBoB M pacTBOPOB Ha ITpUMepe xiopuaa Hatpus. [IpakTnueckoe npuMeHEHUE 3JIEKTPOIN3a.
DIIEKTPOIUTHYECKOE MTOTYyYEHUE aTFOMUHMUS.

JNemouncrpanuu. IIpeBpamenue kpacHoro ¢ocdopa B Oenbiii. O3onatop. Mopenu
MOJIeKyNl H-OyTaHa M n300yTaHa. 3aBUCUMOCTh CKOPOCTH pEaKUMU OT MPUPOJbI BEIIECTB Ha
IpUMepe B3aUMOJICHCTBUS PACTBOPOB PA3JIUYHBIX KHUCJIOT OJMHAKOBOW KOHILIEHTpAalMM C
OJINHAKOBBIMH T'paHyJIaMM LIMHKA U B3aMMOJEHCTBUS OAMHAKOBBIX KYCOUKOB Pa3HbIX METAJIJIOB
(MaruHusi, IMHKa, KeJie3a) C COJSTHOM KHUCIIOTOW. B3aumoeiicTBue pacTBOPOB CEPHOM KUCIOTHI C
pacTBopaMu THOCYJib(ara HATPUS Ppa3IMYHOW KOHIIGHTpPAMM U TeMIepaTypsl. Monenb
KUIISILLIEro ciiosl. PaznokeHue nepokcuia BOJopo/ia ¢ HIOMOIIbIO KaTajau3aropa (OKcuaa Mapraiia
(IV)) 1 xatana3sbl ceiporo msica u ceiporo kaprodens. [Ipumepbr HeOOpaTUMBIX peaKIni, HAYIINX
¢ o0pa3oBaHHMEM OCaJiKa, ra3a Win Bojbl. BzaumopeiictBue auTust 1 HaTpus ¢ Bojoi. [Tomyuenue
okcuaa gocdopa (V) u pacTBOpeHuUe €ro B BOJe; UCIBITAHUE MOTYYSHHOT'O PACTBOPA JIAKMYCOM.
OO0pa3upl KpucTaysioryapaToB. VcnbeiTaHne pacTBOPOB SJEKTPOJIUTOB U HEINEKTPOJIUTOB Ha
IpeAMET JMCCOUMALMU. 3aBUCHUMOCTb CTEIEHHM 3JIEKTPOJMTHUYECKOM IMCCOLMALMHM YKCYCHOM
KHUCTIOTHI OT paszbaBieHust pactBopa. [maponus kapOuga kanbius. ['maponus kapOOHATOB
HIENTIOYHBIX METauIoB M HUTpaToB ImHKa wiu cBuHNa (II). IMomydenuwe wmbina. [Ipocreiimime
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMH; B3aUMOJICHCTBUE IIMHKA C COJSHOW KHUCJIOTOW U
kene3a ¢ pactBopoM cynbdara menu (II). Moaens snextponuzepa. Mojaenb 3IEKTPOIU3HOM
BaHHBI JUIsI TOJTY4E€HUS aTFOMUHUS.

JlabopaTopHble onbIThl. 7. Peakuus 3aMelieHNs MEIU KEJIe30M B PacTBOPE MEIHOIO
Kynopoca. 8. Peakuuu, uaymue ¢ odpazoBaHleM ocajka, raza u Bogsl. 9. [lonydyenue kuciopona
pa3iokeHueM MepoKcuaa BOJOpOJa ¢ MoMolIblo okcuaa Mapranua (IV) m karamassl chlporo
kaprodens. 10. ITonyuenne Boroposia B3aMMOAEHCTBHEM KHUCIOTHI ¢ HMHKOM. 11. Pa3nuunbie
CIIy4au FMApOJIN3a COJIEN.

Tema 4. BemecTBa 1 UX CBOMCTBA

Memannvl. BzaumoJieiicTBre METaJIIOB ¢ HEMETAJIAMHU (XJIOPOM, CEPOil M KUCIOPOIOM).
B3aumoeicTBuE 1ENOYHBIX U IIETOYHO3EMEIBHBIX METAUIOB C BOAOH. DJIEKTPOXUMUYECKUI
psA HaNpsHKEHWM MeTayuloB. B3auMozeicTBHE METauloB € pacTBOpaMH KHCJIOT W COJIEH.
AmomuHOTepMust. B3anMoseiicTBre HaTpHst C ITAHOJIOM U (PEHOJIOM.

Koppo3uss Mmeramnos. [loHATHE O XUMHUYECKOM W 3IEKTPOXMMHYECKOW KOPPO3UU
MeTaiioB. CriocoObl 3aIIUTHI METANIOB OT KOPPO3UH.

Hememannvi. CpaBHUTEIbHAS XapaKTEPUCTHKA TAJOTCHOB Kak HauOoOJee TUITUYHBIX
npejactaBuTesnied HemeTayuioB. OKHUCIUTENbHbIE CBONCTBA HEMETAUIOB (B3aMMOJEWCTBHE C
MeTaJlJlaMi U BOZOpoJioM). BoccraHoBHTENbHBIE CBOWCTBA HEMETAIOB (B3aMMOJACHCTBHE C
6oJee NEKTPOOTPULIATEIFHBIMU HEMETAJIIAMHU U CJI0KHBIMH BEIIECTBAMHU-OKUCIUTEISIMHU).

Kucnomur neopeanuueckue u opeanuueckue. Knaccudukanus kuciaor. XUMHYECKHE
CBOMCTBA KHCIIOT: B3aMMOJCHCTBME C MeETallIaMH, OKCHJAMHU METaJUIOB, TUIAPOKCHIAMH
METaJUIOB, COJISIMM, cnupTamMu (peakuus sTepudukanuu). Ocobble CBOWCTBAa a30THOH U
KOHLIEHTPUPOBAHHOW CEPHOW KUCIIOTHI.



Ocnosanusa Heopzanuueckue u opzanuyeckue. (OCHOBaHUS, HUX KJIACCUDUKAIMSL.
XVMMHYECKHE CBOMCTBA OCHOBAHMM: B3aMMOJCHCTBHE C KUCIOTaMH, KACIOTHBIMM OKCUAAMH U
cossiMU. PaznokeHue HepaCTBOPUMBIX OCHOBaHUI.

Coau. Knaccudukanusi coneld: cpeaHue, KUCIble U OCHOBHBbIE. XHMHYECKHE CBOWCTBA
COJIEN: B3aMMOJICMCTBHE C KMUCIOTAMU, LIEI0YAMH, MeTalllIaMu U cosisiMu. [IpencraBurenu conen
U UX 3HaYeHue. XJIOpuA Harpus, KapOoHar Kanplus, (ocdar kampuus (CpeaHHE COIH);
THJIPOKapOOHATHI HATPUS U aMMOHUs (KUCIIbIE cOJn); Tuapokcokapbonar meau (II) - mamaxur
(OCHOBHasI COJIb).

KavecTBeHHbBIE peakuy Ha XJIOPUI-, CyIb(aT-, 1 KapOOHAT-AaHUOHBI, KATHOH aMMOHHS,
katronsl xenesa (1) u (III).

I'enemuueckas cea3v medcOy KIaccamu HeOpeaHUyecKux u Op2aHuyecKux cOeouHeHuu.
[TonsiTHE O TEHETMYECKOW CBSA3M M TICHETHYECKUX psjax. ['eHeTmdyeckuil psap  Meraa.
['enetnueckuil psa Hemeramia. OcCOOEHHOCTH F€HETUYECKOr0 psijia B OPraHU4eCKOM XUMHUH.

Jemoncrpanuu. Kosutekuus o6pa3oB MeTayiioB. BzaumoneicTBre HaTpyst U CypbMBI C
XJIOPOM, JKene3a ¢ cepoil. ['opeHne marHus W amoMuHUS B Kuciopozae. BsaumopeiicTBue
LIEJIOYHO3EMEIIBHBIX METAJIJIOB € BOJOM. B3anMoeicTBre HATpHsI C 3TAHOJIOM, IMHKA C YKCYCHON
KHUCIOTONU. AmoMuHOTEpMHUsL. B3aumoseiicTBue Meu ¢ KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTOM.
PesynbTarel KOppo3uM METAIOB B 3aBUCHMOCTH OT YCJIOBHM ee mnporekaHus. Kosuiekuus
00pa310B HeMeTa/UI0B. B3anmoeiicTBre XJI0pHOH BOABI C pacTBOPOM Opomuia (Moauaa) Kamusl.
Konnekuust npupoaHbIX OpraHmdeckux KHUCIIOT. Pa3baBiieHME KOHIIEHTPUPOBAHHOM CEpHOM
KHMCJIOTBL. B3aumoneincTBue KOHIEHTPUPOBAHHON CEPHOM KHCJIOTHI C CaxapoM, LEJUIIOJI030M U
menpto. OOpasibl NPUPOAHBIX MHHEPAJIOB, COAEPXKALIMX XJIOPHUJ HATpHs, KapOOHAT KaibLus,
docdar xanbiusa u ruapokcokapoonar menu (II). OGpasipl MUILEBBIX MPOIYKTOB, COAEPIKAIINX
IHJIPOKapOOHAThl HATpUs M aMMOHMs, UX CIIOCOOHOCTh K pa3jIoKEHUIO0 IpPU HarpeBaHUU.
["amenue coapl ykcycom. KauecTBeHHBIE PEaKIIMU HA KATHOHBI U AHWOHBI.

JlabopaTopubie onbiThl. 12. McnelTaHue pacTBOPOB KHCIOT, OCHOBAaHHMW U COJIEH
uHAMKaTopamu. 13. B3aumozeicTBHe COJSHOW KHCIOTBI M PacTBOpa YKCYCHOW KHCIIOTBI C
MeTtannamu. 14. BzauMopelcTBHE CONSIHOM KHCIOTBI M PAacTBOpa YKCYCHOM KHUCIOTHI C
OCHOBaHMSIMH. 15. B3anmoeicTBre CONSTHON KUCIOTBI M pACTBOPA YKCYCHOM KHUCIIOTHI C COJISIMHU.
16. IlonyueHnue u CBOMCTBAa HEPACTBOPUMBIX OCHOBaHMU. 17. I'MAponan3 XJIOpUIOB U aleTaToB
HIeJIOYHBIX MeTauioB. 18. O3HakoMJIeHHE ¢ KOJUIEKIMSIMH: a) METaJlJIoB; 0) HEMETasIOB; B)
KHCJIOT; T) OCHOBaHMI{; 1) MUHEPAJIOB U OMOJIOrMYECKUX MaTepUaJIOB, COAEpKAIIUX HEKOTOphIE
COJIN.

IIpakTyeckas padora Ne2. Pewenue skcnepumeHmanbHulx 3a0a4 Ha UOEHMUDUKAYUIO
OP2AHUYECKUX U HEOP2AHUYECKUX COCOUHEHUI.

Konmponvnasa paboma Ne2 no meme: «Obodowenue 3nanuii no Kypcy ooujen Xumuuy
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TEMATHUYECKOE IINTIAHUPOBAHMUE 10

KJj1acc
TeMsbl KomnuectBo wacos | KonndecTBo yacoB
(6aza) (mpodubHBII)

BBenenue 1 1
Teopust CTpOCHHsI OPraHUYECKUX COSTMHEHUI 2 6
VYTeBOI0PO/IBI M UX PUPOTHBIC HCTOYHUKH 12 22
Kucnopoacoaepxarire opraHnaeckue 16 32
COEIMHEHU
A3oTcoepKale OpraHndeCKue COSTMHEHIS 3 6
IToBTOpEHME 1

11 knacc
Tembl KonuuyectBo yacos KoaunuecTBo yacos
(6aza) (mpodusIbHBI#)

Crpoenue atoma u [lepuoanueckuii 3aKkoH 5 10
JI.11. MeHnneneeBa
CTpoeHue BeIeCTBa. 5 9
XHUMHYECKUE PEAKITUU 10 16
BerectBa, nx cBOKWCTBa 14 27
XUMHSA U )KU3HD 4
[ToBTOpEHHE OCHOBHBIX BOIIPOCOB Kypca 2
XUMUH
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