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Ili1anupyembie pe3yabTaThbl OCBOCHUS] Y4eOHOI0 npeamMeTa « XuMHus»

JIMYHOCTHBIE  pPE3VIBTATHBI  OCBOEHWS  OCHOBHOW  00pa3oBATEIBHOM

OporpaMMsbl A0JIPKHBI OTpaXaTh.

1) poccuiicKylo TPaKIaHCKYI0 HACHTUYHOCTh, MAaTPUOTU3M, YBAXKEHHE K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTU Iepes PoauHOM, ropaocTth 3a CBOMU
Kpaif, cBolo PoauHy, mnpomnuioe W HacTosiee MHOTOHAIMOHAJIBLHOTO Hapoja
Poccun, yBaxkeHne rocyapCcTBEeHHBIX CUMBOJIOB (Tep0, duiar, ruMH);

2) TrpaxJaHCKyl0 TO3UIMI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O 4YJieHA
pOCCUCKOro OOIIecTBa, OCO3HAIONMIEr0 CBOM KOHCTUTYLMOHHBIE TIpaBa U
00sI3aHHOCTH, YBaXKAIOIIETO 3aKOH M MPABOMOPSAIOK, 00JaJaroniero 4yBCTBOM
COOCTBEHHOTO  JOCTOMHCTBA, OCO3HAaHHO MPUHHUMAIOIIETO  TPATUIIMOHHBIE
HallMOHAJbHBIE M OOIIEYETOBEYECKHE TYMAHUCTUYECKUE U JIEMOKPATHUYECKHE
IIEHHOCTH;

3) TOTOBHOCTH K ciykeHHI0 OTEUeCTBY, €0 3aIlNTE;

4) chopMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHM M OOIIECTBEHHOM MPAaKTHKH, OCHOBAHHOTO Ha JHMAJIOTe
KYJbTYp, @ TAKXKE Pa3IMYHBIX (POPM 0OIIECTBEHHOTO0 CO3HAHUS, OCO3HAHUE CBOETO
MECTa B MNOJUKYJIBTYPHOM MUPE;

5) chopMHUPOBAaHHOCT, OCHOB CaMOPa3BUTHS W CAaMOBOCIHMTAHHS B
COOTBETCTBHM C OOIICUETIOBEYECKUMHU IEHHOCTSIMU W HUJcaTaMH TPa)XJaHCKOTO
oOIIecTBa; TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSITEIBHOW, TBOPYECKOW W
OTBETCTBEHHOU €S TEIbHOCTH.

6) TOJIEpaHTHOE CO3HAHWE M TMOBEJACHUE B TMOJUKYJIBTYPHOM MHUDE,
TOTOBHOCTh M CIIOCOOHOCTh BECTH JAHMAJIOT C APYTHMH JIIOJABMH, JOCTUTATh B HEM
B3aMMOTIOHUMAaHMSI, HAXOIUTh OOIIHE 1ETN W COTPYAHUYATH JUIsl UX JTOCTHKECHUS,
CIIOCOOHOCTh ~ MPOTUBOCTOSATh ~ MJICOJIOTHMM  DKCTPEMHU3MA,  HAIMOHAIW3Ma,
KCeHO()OOMHM, JUCKPUMHUHAIIMK 110 COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,

HallMOHAJIbHBIM IIPHU3HAKAM W APYI'MM HCTAaTHBHBIM COLIMAJIbHBIM ABJICHUAM,



7) HaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMH, JETHMH MIIAJIIIIETO BO3PACTa,
B3pOCIBIMA B 00pa3oBaTeiIbHOM,  OOIIECTBEHHO  MOJE3HOH,  Yy4eOHO-
HCCIIEIOBATEIBCKOM, MPOCKTHON M IPYTHX BUJAX ACSITEIbHOCTH;

8) HpPaBCTBEHHOE CO3HAaHHME W T[IOBEJACHHE HAa OCHOBE YCBOCHUS
o0IIIeYeTI0BEYECKIX [IEHHOCTEH;

9) TOTOBHOCTh W CIOCOOHOCTH K OOpa3oBaHHWIO, B TOM 4YHCIE
caMo00pa3oBaHUIO, HA TMPOTSHKEHUU BCEH JKU3HH, CO3HATEIBHOE OTHOIICHHE K
HEeTPEepHIBHOMY O0Opa30BaHUIO KaK YCIOBHUIO YCHEIIHONH NpPOQECCHOHATBHON |
OOIIECTBEHHOM JICSTCIIbHOCTH;

10) screTnueckoe OTHOILLIEHUE K MUPY, BKJIIOUYasi 3CTETUKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

11) npuHsATHE U peanu3aliio IEHHOCTEH 3I0pOBOro M 6e30macHoro oopasa
KU3HU, TOTPEOHOCTH B (PUINIECKOM CaMOCOBEPIICHCTBOBAHWUH, 3aHITHUIX
CIIOPTUBHO-037I0POBUTENBHON JI€SITEIbHOCTBIO, HENPUSITHE BPEAHBIX IPHUBBIUEK:
KypeHHUsl, yHOTpeOIeHHs aJIKOT0JIs, HAPKOTUKOB;

12) 6epexxHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHUE K (PU3UYECKOMY
U TICUXOJOTHUYECKOMY 3JI0POBBIO, KaK COOCTBEHHOMY, TaK W JPYTUX JIOACH,
YMEHHE OKa3bIBaTh MEPBYIO TOMOIIb;

13) oco3HaHHBIN BEIOOp OyayIIeH mpodeccru 1 BO3MOXKHOCTEH peaau3aiuu
COOCTBEHHBIX  JKM3HEHHBIX IUIAHOB, OTHOIICHHE K NpodeccuoHaTbHOM
JESITEeIbHOCTH KaK BO3MOKHOCTHU yYaCTHSl B PEIICHUU JINYHBIX, OOIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX ITPOOIIeM;

14) chopMupOBaHHOCTH IKOJIOTUYECKOTO MBIIICHHS, TOHUMAHUS BIUSHUSA
COLIMATbHO-?)KOHOMUYECKUX MPOILIECCOB HAa COCTOSIHUE NMPUPOAHON U COLUAIBHOM
Cpelbl; MPHOOPETEHUE OIBITA HKOJIOTO-HANPAaBIECHHON AESITENIbHOCTH;

15) oTBeTCTBEHHOE OTHOIIEHHE K CO3[JaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO

MPUHSTHUS LIECHHOCTEN CEMENHOMN KU3HU.



MeranpeaMeTHbIE  DPE3VILTATHEI  OCBOSHHS OCHOBHOW 00pa30BATEILHOU

OporpaMMsbl A0JIPKHBI OTpaXaTh.

1) ymeHue camMOoCTOSITENbHO OMPEAEATh eI AESITEIbHOCTH U COCTABIAThH
IUIaHbl  JIEATEIIBHOCTH; CAMOCTOATENIBHO OCYIIECTBIIATh, KOHTPOJIUPOBAThH U
KOPPEKTUPOBATH JIEATEIBHOCTh; HCIIOJIB30BATh BCE BO3MOXKHBIE PECYPCHI IS
JNOCTH)KEHUSI TIOCTaBJIEHHBIX LEJIEM W peaJn3aldyd IUIAaHOB JIESITEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUU B PA3IUYHBIX CUTYaLUAX;

2) yMeHue MpOAYKTHMBHO OOIIaThCS W B3aUMOCHCTBOBaTH B MPOIECCE
COBMECTHOW  JIESITEIBHOCTH, YYUTHIBATh MO3WLIHMHM  JPYTUX  YYAaCTHHUKOB
JEeSTENbHOCTH, 3P(HEKTUBHO pa3peniaTh KOHMIUKTHI;

3) BlIajJeHHEe HaABBIKAMHU ITO3HABATEIBHOM, y4eOHO-HCCIIEIOBATEIbCKON |
POEKTHON JIeSITEIbHOCTH, HaBBIKAMHU pa3pelieHuss NpoOsieM; CIocOOHOCTh H
TOTOBHOCTh K CAMOCTOSITEJIBHOMY IOMCKY METOJIOB PELIECHUS IPAKTUYECKUX 3a/ad,
IPUMEHEHHIO Pa3JIMYHbIX METOJIOB ITO3HAHUS,

4) TOTOBHOCTH U CIOCOOHOCTh K CaMOCTOATENIbHON HH(OpMAIMOHHO-
MO3HABATEIBHON NEATEeIbHOCTH, BJIAaJICHHE HABBIKAMH TOJYYEHHS] HEOOXOAMUMOM
UHGOpPMAIIMH U3 CJIOBApEl Pa3HBIX TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IIMUHBIX
UCTOYHUKAX HH(POpMAIMU, KPUTUYECKH OLEHHUBATh M UHTEPIPETUPOBATH
UH(GOPMAIIHIO, TOTYYAEMYIO U3 PAa3IMYHBIX HCTOYHUKOB;

5) yMeHHne UCIIOJIb30BATh CpeacTBa UH(OPMAITMOHHBIX u
KOMMYHHUKalIMOHHBIX TexHojoruil (manee - WMKT) B pemieHUH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX M OpPraHU3allMOHHBIX 3aJa4 C CcOOJIOJeHHEM TpeOOBaHUMN
HPrOHOMUKH, TEXHUKU 0€30IaCHOCTH, TUTHEHBI, PECYpCcOCOepEeKEeHNs, TPABOBBIX U
ATUYECKUX HOPM, HOPM WH(GOPMAIIMOHHON 0€301aCHOCTH;

6) yMeHHE OIpenessaTh Ha3HadeHHe M (YHKUUU Pa3TUYHBIX COIUAIbHBIX
WHCTUTYTOB;

7) yMEHHME CaMOCTOSITEIbHO OLIEHMBAaThb W NPUHUMATh pELICHUS,
ONPEIEIAIONINE CTPATETUIO IOBEACHUS, C YYETOM I'PAXKIAHCKUX U HPABCTBEHHBIX

IICHHOCTEH;



8) BllaJileHUE SI3BIKOBBIMHU CPEICTBAMHU - YMEHHUE SICHO, JIOTUYHO M TOYHO
M3JIaraTh CBOKO TOUYKY 3PEHUS, UCIOJIb30BaTh aICKBATHBIE S3bIKOBBIE CPEACTBA;

9) BiageHuWE HaBBIKAMHU I[103HABATEIIBHOW pe(IeKCUH KaK OCO3HaHHs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJIbTaTOB U
OCHOBAHUM, I'PAHUL] CBOETO 3HAHWS W HE3HAHMS, HOBBIX ITO3HABATEIBHBIX 33734 U
CPEACTB UX TOCTHUKECHHUS.

I[IpeameTHEBIC PE3YIBTATHI OCBOCHUA OCHOBHOM O6Da3OB aTCJILHOM

IporpaMMabl JO0JIKHBI OTPAXKaThb.

"Xumusa" (6a30BbIi YPOBEHB) - TPEOOBAHUS K MIPEAMETHBIM pe3yJibTaTaM
OCBOEHHUS 0a30BOTI0 Kypca XUMHH JIOJKHBI OTPaXKaTh:

1) chopMHUPOBAaHHOCTH IPE/ICTABICHUN O MECTE XUMUHU B COBPEMEHHOM
HAY4YHOU KapTHUHE MHUPA; TOHUMAHUE POJIM XUMHUH B (OPMHUPOBAHUU KPYTro30pa U
(GYHKIIMOHAIBHON TPaMOTHOCTH Y€JIOBEKa ISl PEIICHUs TPAKTUYECKUX 3a/1aY;

2) BiaJieHue OCHOBOIIOJIATAIOIIMMH XUMUYECKUMU MTOHATHSIMH, TEOPUIMH,
3aKOHaMU ¥ 3aKOHOMEPHOCTSIMHU; YBEPEHHOE I10JIb30BAHUE XUMHUECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) Bi1ajieHue OCHOBHBIMU METOJJaMU HAYYHOI'O TO3HAHMSI, UCIIOJIb3YEMBIMU B
XUMUHU: HAOJI0/IEHUE, ONTUCaHNE, U3MEPEHHUE, SKCIIEPUMEHT; YMEHHE
00pabaTeIBaTh, OOBACHATH PE3yIbTAThI IPOBEIECHHBIX OIBITOB U JEJIaTh BBIBOJBL;
TOTOBHOCTB M CIIOCOOHOCTH MIPUMEHSITh METO/IbI IO3HAHUS ITPU PEIIEHUN
IIPaKTUYECKUX 3a/1a4;

4) chopMHUPOBAHHOCTh YMEHUS 1aBaTh KOJIMUYECTBEHHBIE OLICHKH U
MPOBOJIUTH PACUETHI IO XUMUUECKUM (POpPMYJIaM U ypaBHEHUSIM;

5) BageHue npaBUIaMHu TEXHUKH 0€30MaCHOCTU IPU UCIIOJIB30BaHUU
XUMHYECKUX BEILECTB;

6) chopMHPOBAHHOCTH COOCTBEHHOM TO3UIIMH TI0 OTHOIIICHUIO K

XUMUYECKOW HH(POpMAIUH, MTOTYy4aeMON U3 Pa3HbIX HCTOUYHUKOB;



Coaepxanue nNporpaMMmsl

OPTAHNYECKASA XUMHUA 10 KJIACC (35 4, 1 4 B Hezmen10)

BBenenue

[Ipenmer oprannueckoil xumuu. CpaBHEHUE OPraHMYECKUX COCIMHEHUMN C
HEOPTraHUYECKUMH.

BanentHOCTh. XMMHUYECKOE CTPOCHUE KaK MOPSAIOK COCIMHEHUS aTOMOB B
MOJIEKYJIE  COIVIACHO MX B&JIEHTHOCTH. (OCHOBHBIE TMOJOXKEHUS TEOPHUH
XUMHUYECKOTO CTPOCHUSI OPraHUYECKHX coelAuHEHWH. IIoHATHE O rOMOJIOTMH U
roMoJjiorax, MU30Mepuu 1 u3oMepax. XuMuyeckue (Gpopmyibl U MOJEIH MOJIEKYJ B
OpraHUYECKOW XUMMUHU.

Llemoncmpayuu. Moaenu MOJeKyJl TOMOJIOIOB U M30MEPOB OPraHUYECKUX
COECIMHEHUH.

Tema 1. Teopusi cTpoeHHsI OPraHUYECKUX COeIMHEHHU I

Tema 2. YriieBoaopoabl U MX NPUPOIHbIE HCTOYHUKH

IIpuponusiii ra3. Ankanbl. [Ipupoanbiii ra3 kak TormiuBo. [IpeumyniecTBa

MPUPOJHOTO rasza nepen ApyruMu BugaMu Torea. CocTtaB IpUpPOAHOTO rasa.

AJIKaHBI: TOMOJIOTUYECKHM psii, U30MEpUsT M HOMEHKJIATypa aJKaHOB.
XUMUYECKHE CBOMCTBAa ajakaHOB (HA MpUMEpEe MEeTaHa M JTaHa). TOPEHUE,
3aMellleHue, Pa3ioKEHUEe U JerujpupoBaHue. [IpuMeHeHue ajdkaHOB HAa OCHOBE
CBOMCTB.

AJIKeHbl. OJTWIIEH, €ro IMojy4eHue (AEruJpupoBaHHEM HdTaHA U
Neruaparaied  3TaHosa). XHUMHYECKHE  CBOMCTBAa  ATWUJICHA: TOPEHUE,
KadeCTBEHHbIE peaknuu (oOecrBeynBaHWE OpPOMHOM BOJBI W pacTBOpa
NepMaHraHata Kajius), rujparamnus, nojiuMepuszanus. [lonustuneH, ero cBoicTBa
u npuMeHeHue. [[puMenenune 3TuieHa Ha OCHOBE CBOMCTB.

AnkanueHnsl M Kaydyku. [loHsatme o0 ankagumeHax Kak yrieBOJOpPOJax C

JBYMsI TBOMHBIMHU CBA3AMH. XUMHUUYECKHE CBOMCTBAa OyTaaueHa-1,3 u u3ompeHa:
obecrBeurBaHNuEe OPOMHOM BOJIBI M MMOJIUMEPH3AIIUM B KaydyKku. Pe3una.
AJIKUHBI. AULETHJIEH, €ro MOJy4eHHE MUPOJIM30M METaHa U KapOWIHBIM

cnocoOoM. XHMHYECKHE CBOMCTBA alleTWIEHA: TOpeHue, O0eCIBEYMBAHUE
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OpOMHOM BOJIbI, MPUCOEIUHEHUE XJIOPOBOAOpoAa W ruapatanus. [IpumeHnenue
alleTUJICHA Ha OCHOBE CBOMCTB. Peakiusa mnoJumMepusanvMd BUHWIXJIOPUIA.
[TonMBUHWIXJIOPUA U €r0 TPUMEHEHHUE.

benzon. Ilonyuenune OeH3o0jla W3 TeKCcaHa U aleTWiIeHA. XUMUYECKUE
CBOMCTBa O€H30Jla: TOpPEHUE, TajloTeHUpOBaHKWE, HUTpoBaHue. I[IpumeHeHue
OeH30J1a Ha OCHOBE CBOMCTB.

Hedts. CocTaB u nepepaborka HedTu. Heprenponykrsl. bensun u nousarue
00 OKTaHOBOM YHCIIC.

Jemoucmpayuu. TopeHue MeTaHa, OSTWieHa, aueTtwieHa. OTHOIIEHUE
MEeTaHa, JTUJICHA, alleTWJIeHa M O€H30/la K pacTBOpYy MepMaHTraHaTa Kaius |
Opomuoii Boje. IlomydeHue »STuIEHA peaklMeW aerujpaTallid dSTaHOIA W
JIETIOIMMEPHU3AIINY TIOJIUATUIICHA, alleTHIICHa KapOuIHBIM criocoOom. Pasnoxenue
Kaydyka Tpd  HarpeBaHUM, MCIBITAHUE TMPOAYKTOB  PA3JIOXKEHUS  Ha
HenpenenbHocTh. Komekius 06pa3ioB HeTH U HEDTEPOTYKTOB.

Jlabopamopnvie  onvimer. 1. OnpeneneHue 3JIEMEHTHOTO  COCTaBa
OpraHUYEeCKUX coelUHEeHUH. 2. M3roToBieHne Moened MOJIEKyN YrieBOa0pOI0B.
3. OOHapyXeHHe HeNpeJebHbBIX COSAMHEHUN B KUIAKUX HEPTenpoaykTax. 4.
ITomyuenune m cBoiicTBa anerwieHa. 5. O3HakomIleHHe ¢ Koyutekiuen «HedTs u
IPOIYKTHI €€ epepadOTKM».

Tema 3. Kucnoponoconep:kamue opraHMyeckKue COeJHMHEHUS M HX
NPHUPOJAHBbIC HCTOYHUKH

EQuHCTBO XMMHYECKON OpraHU3allid MXUBBIX OPraHU3MOB. XUMWYECKHAMN
COCTaB KUBBIX OPTaHU3MOB.

Couptel. Ilonmydyenue »5TaHONa OpOXKEHHUEM TJIOKO3bl U THApATALUE
stiiieHa. [wapokcunpHas rpynmna Kak ¢GyHKunuoHambHas. llpencraBmenue o
BOJIOPOJHOM CBSI3M. XMMHYECKUE CBOMCTBA 3TAHOJA: TOPEHUE, B3AUMOIECHUCTBUE C
HaTpueM, 0Opa30BaHUE MPOCTHIX U CIOXKHBIX 3(QUPOB, OKUCICHUE B abJETHU]L.

[IpumeneHne sTaHONAa HA OCHOBE CBOMCTB. AJIKOTOJHM3M, €ro MOCJICACTBUA M

MpeAyNpeKICHHE.



IlonssTe o NpCACIbHBIX MHOTOATOMHBIX  CIIMPTAax. FJ'II/IHepI/IH KakK
MpCACTAaBHUTCIIb MHOI'OaTOMHBIX CIIMPTOB. KauecTBennas peakuuAa Ha

MHOT'OATOMHBIC CITMPTHI. HpI/IMeHeHI/Ie rimmacpuHa.

Kamennsii yronae. @enos. KokcoxuMuueckoe MpOU3BOJACTBO U €T0
npoaykuus. Ilomydyenne ¢QeHona KOKCOBaHMEM KaMEHHOro yris. Bsaumuoe
BIIMSIHME aTOMOB B MoOJIeKyJie (heHOJa: B3aUMOJICUCTBUE C TUAPOKCUIOM HATpHUs U
a3oTHoi  kuciorod. [lonukonnencauus ¢enHona ¢ GoOpMaNbIAETHIOM B
denondopmanbaernanyo cmody. [lpumMenenre gpeHosa Ha OCHOBE CBOMCTB.

Anpnernapl. [lomyyeHue anbAEruyioB OKUCIEHHEM COOTBETCTBYIOIIMX
CUPTOB. XUMHUYECKHE CBOMCTBA albJETUJIOB: OKHCICHHUE B COOTBETCTBYIONIYIO
KUCJIOTY W BOCCTAHOBJIEHME B COOTBETCTBYIOIMI crnupt. IlpumeHenue
dopManpaeruia u aleTaibaeruia Ha OCHOBE CBOMCTB.

KaD6OHOBLIC KHCJIOTHI. HOJ’IY‘IGHI/IG Kap6OHOBBIX KHCJIOT OKHCICHHUEM

abJACTHIOB. XHUMHYECKUE CBOWCTBA YKCYCHOM KHCJIOTHI: OOIIHME CBOWCTBAa C
HEOPraHUYEeCKUMHU KHUCJIOTaMH M peakius Tepudukanuu. [IpumeHenne ykcycHoOM
KUCJIOTHl Ha OCHOBE CBOWCTB. BpIcline KUpHBIE KHUCIOTBI Ha MOpUMEpe
MAJIbMUTUHOBOM U CTEAPUHOBOM.

Crnoxnbie 3¢upbl u xupbl. llomydeHue CIOXHBIX 3PUPOB peaKIHeit

srepudukanuu. CrnoxHbie 3pupbl B mpupone, ux 3HadeHue. [IpumeHeHue
CJIOHBIX 3()UPOB HA OCHOBE CBOICTB.

Kupsl kak cioxHble dGUPB.. XUMHUYECKHE CBOWCTBA KHUPOB: TUIAPOIU3
(OMBLIEHHE) U TUIPUPOBAHUE KUIAKUX KUPOB. lIpriMeHeHHe XUPOB HAa OCHOBE
CBOWCTB.

YrneBonwl. YrieBonmbl, UX KiIacCH(pUKAUIL: MOHOCAXapuibl (TIIOKO03a),
aucaxapuibl (caxapo3a) M IMojucaxapuabl (Kpaxmal U IeJUTi0Ji03a). 3HaueHUe
YTJIEBOJIOB B ’KMBOI MPUPO/JIE U B )KU3HU YEJIOBEKA.

I'mroko3a — BemecTBO ¢ JABOMCTBEHHOW (YHKIHMEH — aabIeTHAOCIHPT.
XUMHUYECKHE CBOMCTBA TUIFOKO3bI: OKHCJIEHHE B TJIIOKOHOBYIO KHCJOTY,
BOCCTaHOBJICHME B COpOMT, OpokeHHe (MOJOYHOKHCIOE U  CIHPTOBOE).

[IpuMeHeHue TIII0KO3bl HA OCHOBE CBOMCTB.



HMucaxapuasl 1 nonucaxapuibl. [loHsaTHe 0 peakuusaX MOJUKOHACHCAIUU U
TUIPOJIA3a Ha MPUMEPE B3aUMOIIPEBPAICHUI: TIIIOKO3a<«>T0IHCaXapu.

Jemoncmpayuu. Oxucnenus cnupTa B anpaeru. KauecTBeHHas peakius Ha
MHoOroatoMHble crupThl. Komekmus «KaMeHHBIM yroiab W MPOAYKTHI €ro
nepepaboTkuy», PacTBOprMOCTh eHoIa B BOJIe TIPU OOBIUHON TEMIIepaType U Mpu
HarpeBanuu. KauectBeHHbIe peakiuu Ha (heHot. Peakius «cepeOpssHOro 3epKaay
aNBJACTUIOB W TIIIOKO3bl. OKHUCJIEHUE albJCTHJOB U TJIFOKO3bI B KHCJIOTHI C
nomotbto rugpokcuaa meau (II). IomyueHune yKCyCHO-ATHIOBOTO U YKCYCHO-
nzoammiioBoro 3dupos. Komnekiust a¢upHbix Macen. KaduecTBeHHass peakiusi Ha
Kpaxmarl.

Jlabopamopnvie onvimwui. 6. CpoiicTBa »TUiIOBOrO crupra. 7. CBoicTBa
riuiepuHa. 8. CoiictBa dopmanbaeruaa. 9. CBolcTBa yKCYCHOM KHCIOTHL 10
CroiictBa xupoB. 11 CpaBHEHHE CBOWCTB PACTBOPOB MbLIa U CTHPAIBHOTO
nopoika. 12 CsoiictBa ritoko3bl. 13. CBoiicTBa Kpaxmaia.

Tema 4. A3orocoaep:kamue COeIMHEHUS] M HUX HAXO0XKIeHHE B KHBOH
npupozae.

Amunpl. [lonstne o0 amunax. [lomydyeHue apoMaTHYecKOro aMHUHA —
aHWINHA — U3 HUTPOOEH30J1a. AHWINH KaK OpraHudeckoe ocHoBaHHWe. B3ammHoe
BJIMSHUE AaTOMOB B MOJIEKYJI€ AaHWIMHA: OCJIa0JeHHE OCHOBHBIX CBOWCTB H
B3auMojieiicTBHE ¢ OpoMHOM BO0M. [I[puMeHeHne aHmIMHA Ha OCHOBE CBOMCTB.

AMMHOKHUCIOTBHL. HonyquHe AMHMHOKHCJIOT H3 Kap6OHOBI)IX KHCJIOT H

TUAPOIU30M OCIKOB. XUMHUYECKHH CBOMCTBA aMHUHOKHCIIOT KakK aM(pOTEPHBIX
OPraHUYeCKUX COCIVUHEHHI: B3aUMOJICHCTBUE CO IIEJI0YaMU, KUCIOTAMU U APYT C
Ipyrom (peakuus MOJIUKOHJeHcanuu). IlenTtuaHas CBsS3b M MOJUIETITHUBL.
[IpruMmeHeHne aMMHOKHCIIOT HA OCHOBE CBOMCTB.

benku. ITlonydyenue OenKOB peakuuedl MOJUKOHJCHCAIIMM AMUHOKHUCIIOT.
[lepBuyHas, BTOpUYHAS M TPETUYHASI CTPYKTypa OENKOB. XMMHYECKHE CBOMCTBA
O€JIKOB: TOpEHUe, JAeHaTypalus, TUAPOIU3 U I[BETHbIE peakiuu. buoxuMuueckue
GyHKIMHN OEJIKOB.

I'eneTnueckas CBA3b MCIXKAY KJIaCCaMHU OPraHN4YCCKUX COCI[I/IHGHI/Iﬁ
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Jemoncmpayuu. B3anmMonelCcTBUE aMMHaKa W AHWIMHA C COJIIHOU
kucioTtod. Peakuuss anwnnHa ¢ OpoMHOM Bojoil. Jloka3aTenbCTBO HaIMYMS
(YHKIMOHAJIBHBIX TPYINI B PACTBOpAaX aMUHOKUCIOT. PacTBOpeHHE U OCaxaeHHE
OenkoB. L{BeTHbIE peakiny OENIKOB: KCAaHTONPOTEUHOBasg U OuypeToBas. ['opeHue
NITUYBETO MEPA U WIEpCTAHOW HUTH. Monens Monekynsl JJHK

Tema 5. Xumus u )Ku3Hb

®epMmenTsl. Butamunsl. ['opmoHsl. JIekapcTBEHHBIE CpeaCTBa.

Xumuss u  3710poBbe. JlekapcTBa, (epMEHTbI, BUTAMUHBI, TOPMOHBI,
MUHEpaJibHble BOAbI. [IpoOiieMbl, CBSi3aHHBIE C MPUMEHEHHUEM JIEKapCTBEHHBIX
IIperaparos.

Xumus u numa. KanopuiHOCT KUPOB, OCIKOB U YTIIEBOIOB.

Tema 6. UckyccTBeHHbIE U CHHTETHYECKHE OPraHUYeCKHe COeAMHEHHUA

Opraon4yecku CHHTE3 Kv36acca. Ponb KOKCOXMMMYECKOE HPOM3BOACTBO B

IIPOMBINTJICHHOCTH Kv36acca. Y11eBoI0pOAbl M MX MPOU3BOJACTBO B KeMepoBCKOU

obsnactu. [IpoMblliuIeHHBIN Oprannuecknii cuaTe3 Kysbacca.

Tema 7. XuMu4eCKM MPAKTUKYM
OBHIASI XUMMUS 11 KJIACCA (34 4, 1 4 B Heneno)
Tema 1 Ctpoenne atoma u nepuoaudeckui 3akon /. U. MenpgeseeBa

OCHOBHbBIE CBEJICHUSI O CTPOEHUU aToma. Spo: MPOTOHBI U HEUTPOHBI.

N3oTombl. DNEKTPOHBI. DIEKTpOHHAs OO00JI0YKA, ODHEPreTUYECKUd YpPOBEHB.
Oc0OEHHOCTH CTPOCHHMSI AIEKTPOHHBIX 000JO0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-TO
nepuojioB nepuoandeckoi cucteMsl JI.M. Menneneena (repexoaHbIX 2JIEMEHTOB).
[Tonsitue 06 opOuTANAX. S- U P-opOUTaIU. DIEKTPOHHBIC KOHPUTYpAIIUU aTOMOB
XUMUYECKUX PJIEMEHTOB.

Ilepnomnueckni 3axkoH J[.MI. MeuneneeBa B CBETE VUEHHUS O CTPOEHUU

atoma. Otkpeitue JI.11. MeHeneeBbIM NepUOIUYECKOr0 3aKOHA.
[lepuonuueckass cucrema xumudyeckux sjemeHToB J[.M. MenneneeBa —
rpadudeckoe OTOOpa)KeHHE TMEePUOJMYECKOr0 3aKoHa. DOU3MYECKUN CMBICT

MOPSAIKOBOTO HOMEpPA AJIEMEHTA, HOMEpA MEPUOJa U HOMEpA Ipyniibl. BaneHTHbIE
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ANeKTpOHBl. [IpUYMHBI M3MEHEHHs CBOWMCTB AJIEMEHTOB B MEPHOAAX W TPYyIIIax
(rmaBHBIX MOATPYTIAX).

[Tomoxxenne BOaOpoaa B IEPUOAUYECKOU CUCTEME.

3Ha4YEHUE MEPUOANUECKOTO 3aKOHA U IEPUOINYECKON CUCTEMBI XUMUUYECKUX
aneMmeHToB .M. MeHneneeBa i pa3BUTHs HAyKU U IIOHUMAaHUS XUMUYECKOMU
KapTUHBI MUPA.

Jlemoncmpayuu. Pa3znuyunbie GopMbI IEPUOTUUECKON CHCTEMbI XUMUYECKUX
aneMmeHToB J[.M.Meneneena.

JlabopamopHuwiii onvim. 1. « KoHCTpyHpoBaHUe NEPUOIUUECKON TaOIUIIBI
AJIEMEHTOB C UCMOJIb30BAaHUEM KapTOUEK).

Tema 2 Teopusi cTpoeHHsI XUMHYECKHX BelIeCTB

HonHasg xuMudeckasi cBsA3b. KaTHMOHBI M aHMOHBIL. KHaCCI/I(I)I/IKaIII/ISI HOHOB.
HonHble KpUCTAJINIMYCCKUC PCUICTKH. CBoiicTBa BCICCTB C OTHUM THIIOM
KpUCTAJUNIMYCCKUX PCIICTOK.

KoBajiecHTHasE XMMHWYECKasl CBS3b. SHGKTpOOTpI/IHaTGJII)HOCTL. HOJISIpHaSI )41

HEMOoJIsIpHAasi KOBaJIeHTHbIE CBA3U. Jlumonb. IloApHOCTH CBSI3M M MOJISIPHOCTH
MoJieKyJbl. OOMEHHBI W JIOHOPHO-AaKIENTOPHBIA MeXaHU3Mbl 00pa30BaHUS
KOBAJICHTHOW CBA3U. MOJEKYISpHbIE U AaTOMHbBIE KPUCTAJUIMYECKHUE PEIIECTKU.

CBoiicTBa BEIIECTB C ’TUMU TUIIAMH KPUCTAIIMYECKUX PELIETOK.

Merannuyeckas xumuudeckass cBA3b. (OCOOEHHOCTH CTPOEHUSI aTOMOB
MeTaJJI0B. MeTauindeckass XuMU4ecKasl CBA3b U METAINIMYECKAs] KPUCTAIIIMYECKAst
pemetka. CBOMCTBA BEHIECTB C 3TUM THUIIOM CBSI3H.

Bonopoanas xumudeckas cBsi3b. MeXMONIEKYJIIpHAs U BHYTPUMOJICKYJISIPHAS

BOJIOPOJIHAS CBS3b. 3HAUCHHUE BOJOPOJIHON CBS3W JUIS OPTaHU3AIHMH CTPYKTYP
OMOTIOIMMEPOB.

['a3000pa3Hoe COCTOSHME BEIIeCTBAa. [pU arperaTtHbIX COCTOSIHHSI BOJIBI.

Oco0OeHHOCTH CTpOeHUS Ta30B. MOJSIpHBINA 00hEM Ta3000pa3HBIX BEIIECTB.
[Ipumepbl ra3000pa3HBIX MNPUPOAHBIX CMECEH: BO3MYX, HNPUPOJHBIN Tras.

3arpsizHeHue atMocdepbl (KUCIOTHBIE JOXKU, TapHUKOBBIA 3¢ dekT) u 6oprda ¢
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HuM. IlpencraBurenu razoo0pa3HbIX BEUIECTB: BOJIOPO, KHCIOPO, YTIEKUCIBIMI
ra3, aMMHUaK, 3TuieH. VX nosydyenue, coOOMpanue U pacrio3HaBaHUE.

Kunkoe cocrosnue BeniecTtBa. Bopa. Ilorpebnenue Boabl B OBITY U Ha

npou3BocTBe. JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.
MuHepainbHbIe BOJbI, UX UCTIOJIb30BAHUE B CTOJIOBBIX U JICUEOHBIX IEIISIX.
Kunkue KpucTauibl U UX NIPUMEHEHUE.

TBepnoe cocTosinue BeniecTBa. AMop(HbBIE TBEp/Ible BEUIECTBA B IPUPOJE U

B JXHM3HHU YCJIOBCKA, UX 3HAYCHHUC U IPUMCHCHMHC. KpI/ICTaHHH‘ICCKOC CTPOCHUC
BCIICCTBA.

HucnepcHble cuctemsbl. [loHsiTHe o aucnepcHbIX cuctemax. JlucnepcHas dasza

U JucriepcuonHas cpeaa. Knaccudukanus JUCIEPCHBIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOro COCTOSIHUS AUCTIEPCHOM Cpellbl M IUCTIEPCUOHHON (pa3bl.
I'pybonucnepcHble CUCTEMBI: SMYJIbCUHU, CYCIIEH3UH, a3PO30JIH.
TonkoaucIEpCHBIE CUCTEMBI: TE€IU U 30JIH.

Cocrasn BCIICCTBA )41 cMecei. BCH_IGCTBa MOJICKYJIAPHOTO )41

HEMOJIEKYJISIPHOTO CTPOECHUS. 3aKOH MTOCTOSIHCTBA COCTAaBa BEILECTBA.

[lonsiTue «aoONsi» W €€ Pa3HOBUIHOCTH: MaccoBas (OIS DSJIEMEHTOB B
COEIMHEHUH, J10JIs1 KOMIIOHEHTOB B CMECH — JIOJISI IPUMECE, J0JI1 PAaCTBOPEHHOTO
BEIIECTBA B pacTBope) M oObemHas. Jlois BbIXOJa MPOJIYKTa pEaKIUH OT
TEOPETHYECKH BO3MOKHOTO.

Jlemoncmpayuu. Monaenb KpPUCTAIMYECKOW PENIECTKA XJIOpUJAa HATpPUS.
OO0pa3ipl MUHEPAIOB ¢ MOHHOW KPUCTAINTMYECKON PEIISTKOM: KaJbIIUTa, TaluTa.
Mopenu KpUCTAINTMYECKUX PEIIETOK «CYXOTo JbAa» (MU Moja), aamasa, rpadura
(wm  xBapua). Mogens  momekynsl  JIHK. OOpa3mpl  MmIacTMace
(penondopmanbaeruaHbIe, MOJINYPETaH, MOJIMTUJIEH, MIPOMUJIEH,
MOJIMBUHWIXJIOPUA) W u3fenus u3 Hux. OOpasmpl BOJOKOH (MIEPCTh, MIEIK,
alleTaTHOE BOJIOKHO, KalpoOH, JiaBCaH, HEWJIOH) W wu3aenus u3 Hux. OO0pasiibl
HEOPraHUYECKUX TOJHMMEPOB (cepa IIacTUYeCKas, KBapll, OKCHUJ aJIOMUHWUS,
MPUPOJIHBIE  aTIOMOCHIIMKAThI). Moaenb MoJsipHoro oObema raszoB. Tpu

arperatHbIX COCTOAHMS BOJAbl. OOpa3ubl HaKUNKM B YallHUKE H Tpydax
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LEHTPAJIBHOTO OTOMIeHUs. JKeCTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. [Ipubopsr
Ha KUAKUX Kpuctamiax. OOpasupl pa3IMyHBIX JUCIEPCHBIX CHUCTEM: 3MYJIbCHUH,
CyclieH3uH, aspo3oneit, reineit u 3oneld. Koarymsmus. Cunepesuc. OpdexT
Tunnpans.

Jlabopamopnuie onvimui. 2. OnpeneneHue TUNA KPUCTAIUIMUECKON PEIIETKH
BEIIECTBA U OIMCAHUE €r0 CBOMCTB. 3. O3HAKOMJICHUE C KOJUIEKIUEHN MOJIUMEPOB:
IUIACTMACC U BOJIOKOH W u3jenus u3 Hux. 4. VcnbpiTanue BOABI HA KECTKOCT.
VYcerpaneHne KecTKOCTH BOAblL. 5. O3HAKOMJIEHWE C MHUHEPAJIbHBIMU BoAaMmu. O.
O3HakoMIJIEHHE C JUCTIEPCHBIMU CUCTEMAMH.

Tema 3 Xumnueckue peakuumn

Peakium, ugyimme 0e3 M3MEHEHHUs CcocTaBa BCIIICCTB. AJIJIOTpOHI/ISI )51

aJUIOTPOIHBIE  BUJOM3MEHeHUs. [IpuyuHBl  amoTponuu HA  TpUMeEpe
MoauduKanui Kuciopoaa, yriepoaa u pochopa. O30H, ero Ouonoruueckas: posib.
N3omepsl u u3omepus.

Peakuyu, nayime ¢ U3MEHEHHEM COCTaBa BEIISCTB. PeaKHI/II/I COCOIMHCHUA,

pa3NoKeHUs, 3aMellleHnss 1 0OMEeHa B HEOPTraHMYECKOM M OpPraHMYeCKOW XUMUHU.
Peakmuu sk30- 1 3nporepmudeckue. TernoBoil 3 PexT XuMHUUECKONH peakiuu H
TEPMOXUMHYECKHE ypaBHEHHsS. Peakuwu TOpeHMs, Kak 4YacTHbIM Ciydau

AK30TEPMUYECKUX PEAKITUH.

CkopocTh  xuMuueckod peakuuu. CKOpPOCTb XHMHYECKOM PpEaKIUH.
3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pEaKIuu OT MPUPOJbl pearupyromux
BEILIECTB, KOHIIEHTpAlINH, TEMIEPATYPHI, IJI0IIA U IMOBEPXHOCTHU
COIIPMKOCHOBEHMS M Kataim3aropa. Peakuuu romo- u rereporeHssie. [lonaTtue o
Karanu3e W Karamuzatopax. @DepMeHTHl KaK OWOJIOTHYECKHE KaTalu3aTOpHI,
0COOEHHOCTH UX (YHKIIMOHUPOBAHHUS.

OOpaTUMOCTh  XUMUYECKUX peakiuid. HeoOpatumpie u  oOpatumbie

xuMudeckue peakiuu. COCTOSHHE XUMHUYECKOTO PABHOBECHUS I OOpaTUMBIX
XUMu4Yeckux peaknuil. CrocoObl CMEIIEHUS] XUMUYECKOTrO paBHOBECHS Ha
npuMepe cuHTe3a amMmuaka. [loHsTHe 00 OCHOBHBIX Hay4YHBIX MPUHIMIAX

IIpOU3BOACTBA HA IIPUMCPC CHMHTC3da aMMHAKa UIIN CCpHOfI KHCJIOTHI.
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Posib Bozbl B xuMudeckou peakuuu. MctuHHbIe pacTBOphl. PacTBopuMoOCTh

U KJ1accupUKalMs ~ BEIIeCTB IO  3TOMY  NpPHU3HAaKy:  PacTBOPUMBIE,
MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.

ONEKTPOJUTBl ¥  HEINEKTPOIUTBHL. DJIEKTPOJIUTUYECKAs JHCCOLUALUA.
Kucnorel, ocHOBaHMSA M COJM C TOYKH 3PEHUS TEOPUU DIIEKTPOJIUTHUECKOMN
JUCCOLIMALINH.

I'maponn3 OpraHMYECKUX M HEOPraHMYCCKUX COCJIMHCHUM. H606paTHMBIﬁ

ruaposiu3. OOpaTUMBIN THIPOIU3 COJIEH.

I'maponu3 opraHMYeCKHX COEOWHEHHMM M €ro NMPaKTHYECKOE 3HAYECHHUE IS
NOJIYYEHUSI TUAPOJM3HOTO CIMpPTAa M MbUIA. buosiormyeckas poib THAPOJIHM3A B
IUTACTUYECKOM U DHEPreTUYECKOM OOMEHE BEIIeCTB U SHEPTUH B KIIETKE.

OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PCAKIINHN. CreneHb OKHCJICHHUA.

Onpenenenue CTENEHW OKHCIEHUA MO0 ¢opMmyne coeauHenus. I[lonstue 00
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX peakiusax. OKHUCIeHHEe M BOCCTaHOBJICHHE,
OKHUCJIUTENb U BOCCTAHOBHUTEIIb.

DNEKTPOJIN3. 3JI€KTpOJII/I3 KaK OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbBIN Imponecc.

DIEKTpOau3 paciiaBOB U pacTBOPOB HAa IpuMepe xyopuaa Hatpus. [Ipaktuueckoe
IPUMEHEHHE JIEKTPOJIU3a. IJIEKTPOIUTUYECKOE MMOTYyUCHHE AITFOMUHMUS.
Jlemoncmpayuu. IlpeBpamienue kpacHoro dochopa B Oenbiif. O30HATOP.
Mopenu monekyn H-OyTaHa W u300yTaHa. 3aBUCUMOCTh CKOPOCTH PEaKIMH OT
MPUPOJIBI BEIIECTB HA MPUMEpPE B3aUMOJICUCTBUSL PACTBOPOB PA3IUUHBIX KHUCIIOT
OIMHAKOBOW  KOHUEHTpPAlMM C  OJAWMHAKOBBIMU  TpaHyJaMd LHHKA W
B3aMMOJICHCTBUSl OJAMHAKOBBIX KYCOYKOB pa3HbIX META/IOB (MarHus, LWHKA,
&KeJe3a) C COJSHOM KucinoTol. B3aumonelcTBUE pacTBOPOB CEPHOM KHUCIOTHI C
pacTBOpaMu THOCYJIb(haTa HATPUA PA3TUIHON KOHIICHTPAIMH W TEMIIEPaTypHI.
Mogaens Kumsimero ciaos. PasznokeHwe MNepoKcuaa BOJOPOJa C  IOMOIIBIO
katanu3aTtopa (okcuma Mmapranua (IV) um karanmassl ChIpOro Msica M ChIPOTO
kaptodensa. IlpumeHeHre HEOOPATHUMBIX peAKUUNA, HAYHUX C 0O0pa3oBaHHEM
ocaJika, raza wiu BoJbl. B3auMojeiictBue nutusi 1 Hatpusi ¢ Bojou. [lomydenue

okcuaa docdopa (V) u pacTBOpeHHE €Tr0 B BOJI€, HCIBITAHHUE TOJYYEHHOTO
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pactBopa JakmycoM. OOpa3ubl KpucTamioruapatoB. VcnblTaHue pacTBOpOB
AJIEKTPOJIUTOB W HEAIEKTPOJIUTOB HA NPEAMET AUCCOLUUAIMUU. 3aBUCHUMOCTH
CTEMEHU DJICKTPOIUTUYECKON NUCCOLMAIMN YKCYCHOM KHUCJIOTBI OT pa30aBlICHUS
pactBopa. ['maponu3 xapOupa kambuus. [uaponan3 kapOOHATOB MIETOYHBIX
MeTaJuioB W HUTpaTtoB nuHka win cBuHua (I1). [Homyuenue mbuia. Ilpocteiimiue
OKHUCJIMTETbHO-BOCCTAHOBUTEBHBIC PEAKIIUN: B3aUMOJCHUCTBUE LIUHKA C COJISTHOM
KHUCTIOTOM U jkene3a ¢ pacTtBopoM cyibdata meau (II). Monenu snektponusepa.
Mojienb 3JeKTPOJIM3HON BaHHBI 1JI TIOJIYYEHHS aJTFOMUHHSL.

JlabopamopHvie onvimol. 7. Peakuius 3aMemeHus: MeIu KeJIe30M B PacTBOPE
MeIHOro Kynopoca. 8. Peakuuu, unymue ¢ o0pa3oBaHUEM OcCajiKa, ra3a u BOJbL. 9.
[lonyueHne Kuciaopoga pas3ioKEHHEM MEPOKCHIA BOAOPOAA C MOMOIIBIO OKCUAA
maprannia (IV) u karamaser ceiporo kaprodemns. 10. Ilomyuenue Bomopoaa
B3aMMO/ICHICTBUEM KHCIIOTHI C IUHKOM. 1 1. PaznuuHble ciiyyau rujiposiusa coyiei

Tema 4 BemecTBa 1 UX CBOMCTBA

Merannbl. B3aumopeiicTBue MeTaqloB ¢ HEMETa/ulaMHu (XJIOPOM, CEpor U
KHUCIIOpOJIoM). B3anMoaelcTBUE MIENOYHBIX U IIETOYHO3EMEIbHBIX METAJUIOB C
BOAOM. OIJIEKTPOXMMHYECKUWA PsAJ HANpsOKEHUs MeETauioB. B3amMopelictBue
METAJJIOB C PAacTBOpPaMM KHCJIOT M cojiei. AoMHHOTEpMUs. B3aumoneiicTBue
HATPHS C TAHOJIOM M (PEHOJIOM.

Koppo3uss metamnoB. IloHsiTueE 0 XUMHYECKOW H SIIEKTPOXUMHUUYECKOMN
Koppo3uu MeTauioB. CriocoObI 3aIUTH METAIIIOB OT KOPPO3HH.

Hemeramnpl. CpaBHUTENbHAsE XapaKTEpUCTHKA TaJOT€HOB Kak HauOolee
TUNAYHBIX TpeJcTareneid HemeTauioB. OKUCIUTENbHbIE CBONCTBA HEMETAJUIOB
(B3auMoneiicTBUE C METalllaMdM U BOJOPOJAOM). BoccTaHOBUTENbHBIE CBOMCTBA
HEMETaJIOB (B3aMMOJICHCTBHE ¢ 00Jiee AIEKTPOOTPUIIATEILHBIMI HEMETANIAMHA U
CJIO’KHBIMHU BEIIECTBAMU-OKUCIUTEISIMH).

Kucniorsl HCOPraHM4YCCKHNEC MM OpPraHru4CcCKHC. KJ'IaCCI/I(bI/IKaI_[I/IH KHCJIOT.

XUMHYECKHE CBOMCTBAa KHCJIOT: B3aMMOJICHMCTBHE C METaJUlaMH, OKCHIaMU

METAJJIOB,  THUAPOKCHUAAMU  METANIOB,  COJISIMHM,  cOUpTamMu  (peakius
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srepudukanuu). OcoOble CBOWCTBA a30THOW M KOHIICHTPUPOBAHHOU CEpHOMU
KHCITOTHI.

OcHoBaHUs HCOPraHM4YCcCKHue )51 OPTraHUYCCKUC. OCHOBaHI/IH, ux

kinaccudukanus. XUMUYECKHME CBOICTBA OCHOBAaHMI: B3aMMOJACHCTBUE C
KHCJIOTAMH, KHCIOTHBIMM OKCHUAAMU M COJSIMU. Pa3nokeHue HepacTBOPUMBIX
OCHOBaHUM.

Conu. Knaccudukanus coneit: cpejHue, KUCIbIe U OCHOBHbIE. XUMHYECKHE
CBOMCTBAa COJIEH: B3aUMOJEHCTBUE C KHUCIOTAMH, IIEJIOYAMH, METANIAMH H
comsimu. IlpencraButenu cosneil U uX 3HaUYeHUe. XJIOPHUJ HATpus, KapOoHAT
Kanbius, ¢pocdar kanbius (CpeHrue COMM); THAPOKAPOOHATHI HATPUS U aMMOHUS
(xucnble conn); ruapokcokapoonatsl meau (II) — manaxut (ocHOBHas COJIb).

KauecTtBeHHbIE peakIMM Ha XJIOpHI-, Cyiabdar-, U KapOOHAT-aHHOHBI,
KaTHOH aMMoOHHUs, KatroHbl xkesesa (1) u(11D).

['eHeTnyeckas CBA3b MEXIY KJIACCAMHU HEOPraHMYSCKUX M OPraHUYECKHX

coeauHeHur. IloHsSTME O TE€HETHMYECKOM CBSI3M M T'€HETHYECKHUX pAaaax.

I'enetnueckuit psan meramwia. ['eHetmdeckuit psag Hemetaa. OcoOeHHOCTH
TEHETUYECKOTO PsA/Ia B OPraHUYECKON XUMUHU.

Jlemoncmpayuu. Konnekius 00pa3iioB MeTayioB. B3anMoelicTBue HaTpus
U CYPbMBI C XJIOPOM, KeJie3a ¢ cepoid. 'opeHre Maruus 1 adtOMHHUS B KUCIOPO/IE.
B3auMmoneiicTBrue IeI0YHO3EMENBLHBIX METAJUIOB C BOJXOW. BiamMopgelicTBue
HaTpusi C DOTAHOJOM, IIMHKA C YKCYCHOM KHCIOTOH. AJIOMHHOTEPMHUS.
B3anmopelictBue Meaum C KOHLIEHTPUPOBAHHOM a30THOW KHUCIOTOM. Pe3ymbrarsl
KOPpPO3MM METAJJIOB B 3aBUCHUMOCTM OT YCJIOBUM ee mporekaHus. Kosnekius
o0pa3loB HeMeTaIoB. B3ammojelicTBre XJIOPHOM BOABI C pacTBOPOM Opomuaa
(vonuna) kanus. Koyekius TpUPOIHBIX OPraHUYECcKUX KuciaoT. PazbaBieHue
KOHIICHTPUPOBAHHOM CEPHOM KHUCJIOTHI. B3anmMoaeicTBUE KOHUEHTPHUPOBAHHOU
CEpHOM KHUCIOTBI C CaxapoM, MLEJUII0JI030M U Meabto. OOpasibl MNPUPOIHBIX
MUHEPAJIOB, COAEPXKAIINX XJIOPUA HaATpus, KapOoHaT Kanblus, pocdar Kaabluus U
ruapokcokapoonar meau (II). OOpas3upl NUIIEBBIX TPOIYKTOB, COJAEPKAIIUX

rUAPOKapOOHATHl HATPUST M aMMOHHS, MX CIIOCOOHOCTh K PAa3lOokKEHUIO MpU

17



HarpeBaHuu. [ameHue coapl ykcycoM. KauecTBeHHbIE peaklMu Ha KaTUOHBI U
AHHUOHBI.

Jlabopamopnvie onvimel. 12. VcnibiTaHue pacTBOPOB KUCIOT, OCHOBAHUM U
conell uHAMKaTtopamu. 13. B3aumopelcTBuUE COJNSTHOM KHCIOTBI W pacTBOpa
YKCYCHOM KHUCJIOTBI C MeTtamiamu. 14. B3auMoneicTBUE COJSIHOM KHUCIOTHI H
pacTBOpa YKCYCHOM KHCIOTBI C OCHOBaHWUsIMHU. 15. B3aumopelctBue CONSHOM
KHCJIOTBl U PACTBOpPA YKCYCHOW KHUCJOTHI C coyisiMu. 16. IlonmydyeHune u cBoicTBa
HEpPAaCTBOPUMBIX OCHOBaHWU. 17. 'maponu3 XJIOpHUIOB M al€TaTOB IIEJIOYHBIX
meTtauioB. 18. O3HakOMJICHHE C KOJUICKIUSIMU: a) METAJJIOB; 0) HEMETAaJJIOB; B)
KHUCIIOT; T) OCHOBaHWH; J) MHHEpPAJOB M OHOJOTHMYECKUX MaTEPHAJIOB,
coAepKalux HEKOTOPhIE COJIU.

Tema S XumMnuyeckuil NPaKTHKYM

«PellleHne IKCIEPUMEHTANbHBIX 3a7]a4 110 TEMaM»

Tema 6 Xumus B »KM3HH 001IeCTBA

XuMHS B MOBCEIHEBHOM XU3HU. Moromue u yuctsmue cpeacrtsa. I[Ipasuna
0e3omacHoi paboTHI CO CPEeJACTBAMU OBITOBOM XUMHHU.

XHWMHUYECKHE BEIECTBA KAK CTPOUTEIbHBIE W TMOAEIOYHBIE MATEPUAJIBI.
Bemectsa, ncnonb3yembie B nonurpaduu, KUBOMUCH, CKYJIBIITYPE, APXUTEKTYpE.

OO0mue TpeACTaBICHHS O TMPOMBIIIIEHHBIX  CHOCO0aX — MOJNyYeHHS
XUMUYECKUX BEIIECTB (HA IPUMEPE MPOU3BOJICTBA CEPHOUN KUCIIOTHI).

XHUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEABI U €r0 MOCIEACTBHUS.

briToBast XUMU4eCcKasi TpaMOTHOCTb.

XUMHUYECKasl TEXHOJIOTHUS Kak HavyKa. HDI/IHI_II/IHI)I OopraHn3any HAY4YHOI'O

npou3BoacTBa Ky3dacca. Meramurypruueckue npormecchl B Kysoacce.

DKOJIOTHYECKHUE H[)O6J'ICMBI XUMHWYCCKHUX ITPOMU3BOACTB Iropoja KCMCDOBO
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TemaTu4yeckoe IIIAHUPOBAHUE

10 kiace
Ne Koa-Bo
Pa3nen, tema
n/n 4acoB
BBenenue 1
1. | [Ipeamer oprannueckoit xumuu. OpraHu4ecKre BeIecTBa. 1
Tema 1. Teopusi cTpoeHHs] OPraHUYECKHX COeIMHEHHU I 2
2. | Teopust ctpoeHus opranndeckux coeqguHeHuit A.M.bytnepoBa 1
3. | Teopust cTpoeHuUsI OPraHUYECKUX COSTUHECHUI 1
YraeBoaopoabl M X NPUPOIHbIE HCTOYHUKH 11
4. | Ilpupoanblii ra3. ANKaHBbI. 1
5. | AnkaHsbl. 1
6. | Pemenue 3amay 1
7. | lluknoankaHbI 1
8. | AnkeHbl. DTUIIEH. 1
9. | AnkagueHbl U KayuyKHU. 1
10. | AIKuHBL. AlIETHIIEH. 1
11.| Apenbl. ben3zoun. 1
12.| Hedbtp m cmocoObl ee mepepaOoTKH. YIIEBOAOPOIbI M HUX .
Ipou3BOACTBO B KeMepoBcko# 00aacTH.
13.| O6o0mmeHne u cucTeMaTH3aIs 3HaHUK 00 YIJIeBOAOPOIaX. 1
14. | KontponbHas pab6ora Nel mo Teme "YTieBOIOpOAs W HX .
IPUPOIHBIE UCTOYHUKH"
Tema 3. Kwuciopoacogep:kamue COeIMHEHUSI W HX 1
HAXO0K/IeHHeE B )KMBOM MpUpojae
15. | EquncTBO Opranu3amuu xxu3Hu Ha 3emiie. CIupThI. 1
16. | CiupThl. MHOTOATOMHBIE CTIHPTHI 1
17. | deHonsL 1
18. | Anpnerunpl. KeToHBI 1
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19. | Kap6oHOBBIE KHCTOTBHI 1
20. | Perrenue 3a1au 1
21. | Cnoxusie 3¢pupsbl. Kupsbl. 1
22.| YrneBonbl. MoHOCaxapu/ibl. 1
23. | ducaxapunbl. [Tonucaxapubl. 1
24.| O60011eHME u CUCTEMAaTHU3allUs 3HAHUHN 0 .
KHACJIOPOICOJEPKAIUX OPTAHUYECKUX COEAMHEHUSX.

25. | Kontponbhas padota Ne2 mo teme "Kuciopoacoaepxamiue
OpraHUYeCKHE COCJUHEHUS] W UX HAXOXJICHUE B KHUBOU 1
npupoze".

Tema 4. A3zoTcoaeprkanye COeIMHEHUsSI U UX HAXO0KIEHHUE B 3
’KUBOM mpupozae.
28. | AMUHBL 1
30. | AMHMHOKHUCIOTHI. 1
31. | benku. HykiaenHOBBIE KUCIOTHI 1
Tema 5. Xumus u KU3Hb 2
32. | Butamunbl. ®epMeHTHI. 1
33. | 'opMownsl. JIekapcTBEHHBIEC CpEJICTBA. 1
Tema 6. UcKyccTBeHHbIE M CHHTETHYECKHE OPraHUYecKue 5
coeJUHeHUs
34. | Ponb KOKCOXMMHUYECKOE TPOU3BOJICTBO B TPOMBIIIIIEHHOCTH .

Kysbacca.
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11 kaacce

Ne Koa-Bo
Pa3nen, tema
n/n 4acoB
CrtpoeHnue aToma 5
1. ATOM — cioxHas yactuia. COCTOSIHUE 3JIEKTPOHOB B aTOME 1
2. Pacnpenenenne 351€KTPOHOB 1O SHEPTETUYECKUM YPOBHSIM 1
3. BaneHnTHOCTh, KaK CBOMCTBO aToMa 1
4, [lepuoauyeckuii 3aKOH U MEPUOUYECKAST CUCTEMA 1
JA.N.Menpneneea. Ctpykrypa IIC
5. 3ayeT o TeMe «CTpOEHUE aToMa 1
CTtpoeHue BelecTBa 6
6. XHUMHUYECKas CBSA3b. DIEKTPOOTPULATEIBHOCTh 1
7. JlucniepcHbIE CUCTEMBI 1
8. Teopust cTpoeHHsT XUMHYECKUX coeuHeHni A.M. byTieposa 1
9. | IlonmuMepsl OpraHUYECKHE U HEOPTaHUYECKUE 1
10. Pemenue 3amau 1
11. | KontponbHas padota Nel «CtpoeHue BelecTBa 1
XuMHuYeCcKHe peakiuu 6
12. Kiraccupukanym XuMHUECKUX PEaKITHA 1
13. | CkopocTh XuMUYeCKOH peakiuu. DakTopbl BIUSIONINE HA 1
CKOpPOCTh XMMUYECKON PEaKINHU. XUMUYECKOE PABHOBECUE

14. Teopust 3AEKTPOTUTHIYECKON TUCCOUAINT 1
15. | 'maponu3 opraHuYecKUX U HEOPTAaHMYECKHUX BEILIECTB 1
16. OKHCIUTENTBHO-BOCCTAHOBUTEIBHBIE PEAKIINHU 1
17. | KoutponbsHas pabota Ne2 «XuMHueckue peakiuu 1
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BemecTBa u X CBOMCTBa

18. | Knaccudukauus HeOpraHn4ecKuxX U OpraHuYeCKUX BEIIECTB

19. | Meramibl — IpoCThIE BEIIECTBA

20. | IlonyuyeHue MeTamioB, XMMUYECKUE CBOICTBA METAJIIOB.
Koppo3usa metamios

21. | Metamnsl rinaBHbIX noarpynm (1 u 2 rpynma)

22. | Metanibl MOOOYHBIX TOATPYIII

23. | Hemetamnel, nonoxenue B [1C. OOmue XxuMuieckrue CBOMCTRA

24. | [loarpynma kuciaopoja, a30Ta U yriepojaa

25. Kucnotsl, ocHoBanus u ampOTEpHBIC OPraHUICCKUE U
HEOPTraHUYECKue

26. | 3auet no Teme «MeTamibl U Hemeramb

XUMHYECKHI MPAKTUKYM

27. | Ilpaktuueckas padota Ne 1 «PemieHue skciepuMeHTaIbHbIX
3a/lay Ha HEOPTaHUYECKHE COCTUHEHUS.

28. | Ilpaktuueckas pabota Ne 2 «PemieHne sKCIepUMEHTaTbHbIX
3a/lady Ha OPraHUYECKHE COCTUHEHUS.

29. | Ilpaktuueckas paborta Ne 3 «I'eHeTudeckas CBsI3b MEKIY
KJIACCaMU HEOPTAaHUYECKUX U OPTaHUYECKHUX BEUIECTB)»
XumMus B )KU3HH 00111eCTBA

30. | Ucropuueckas cripaBKa pa3BUTHS XHMHYECKOM
IPOMBIIIEHHOCTH KEMEPOBCKON 00J1acTH

31. | Xumus 1 mpoM3BOJICTBO XUMHUUYECKAsl TEXHOIOTUS KaK HAYKa.

32. | Xumusi ® CeIbCKOE XO3SHCTBO. [IpUHIMIBI OpraHU3aIHUH
HayuyHoro  mpousBojzctBa  Kyszbacca.  Meramnyprudeckue
npouecchl B Kysbacce.

33. | Xumuss u 3KOJIOTHS._DKOJOTHYECKHE TPOOTEMBbl XUMHYECKHX
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Opou3BOACTB ropoaa Kemeposo.
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