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Ilnanupyemble pe3ybTaThl H3yYeHUs MpeaMeTa « XuMHD)
BeinmyckHUK HAYYHTCS:
XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIOJICHNE, H3MEPEHHUE, IKCIIEPHMEHT;

~ ONKUCHIBAaTh CBOWCTBA TBEP/BIX, KUIKHX, Ta3000pa3HbIX BELIECTB, BBUIENSA MX CYIIECTBEHHBIE
NPU3HAKY;

1 pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX TOHSATHH «aTOM», «MOJIEKYIIa», «XUMUYIECKHUHA IEMEHT,
«IIPOCTOE BELIECTBOY», «CII0KHOE BEIIECTBO», «BAaJCHTHOCTHY, «XMMHUYECKasi PEAKLHUs», UCIIONb3YsI
3HAKOBYIO CHCTEMY XUMHH;

71 packpbIBaTh CMBICII 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHON TEOpHH;

_ pa3nuyarh XMMUYECKUE 1 PU3UYECCKHE SIBIICHUS;

_ Ha3bIBaTb XUMHUYECKHUE IEMEHTHI;

_ ONpEJENATh COCTaB BEMIECTB 10 X (hopMyam;

_ ONpeNeNaTh BaJICHTHOCTh aTOMa 3JIEMEHTa B COCTMHECHHUSX;

_ OIPEAeATh TUI XUMUYECKUX PEaKIIUi;

_ Ha3bIBaTh MPU3HAKY U YCIOBHS MIPOTCKAHUS XUMHUSCKUX PEAKIIUii;

_ BBISIBIISITH NPU3HAKH, CBUIETECIBCTBYIOIIME O MPOTEKAaHUH XUMHUYECKOW pEaklUy NP BBIMOJHCHUN
XUMHYECKOTO OTBITA;

— COCTaBJIATH (DOPMYJIbI OMHAPHBIX COCMHCHUN;

— COCTaBIISITh YPaBHEHUSI XUMUYECKHUX PEaKIIUil;

— cobmroaTh npaBuiia 6e30nacHoi paboTHI IPH POBEICHNUH OTIBITOB;

— TI0JIB30BaThCS JIAOOPATOPHEIM 00OPYAOBAHUEM H ITOCYI0M;

_ BBIYHCIATh OTHOCUTEIHHYIO MOJIEKYIISIPHYIO i MOJIIPHYIO MacChl BEIIECTB;

_ BBIYHCIATH MACCOBYIO JIOJFO XUMUYECKOTO dJIEMEHTa TI0 (POpMYyJie COSTUHEHHUS,

_ BBIYUCIISATH KOJIMYECTBO, 00BEM MIIM MacCy BEHIECTBA MO KOJIMYECTBY, 00BEMY, Macce peareHTOB U
MIPOYKTOB PEAKIIHH;

— XapaKTepHu30BaTh (PH3NUECKHE U XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB: KHCIOPO/Ia ¥ BOIOPO/Ia;

— TIOJyYaTbh, COOMUPATH KUCIOPO U BOJIOPOI;

— pacmo3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KHCIOPOI, BOJAOPO/I;

— PacKpbIBaTh CMBICI 3aKOHA ABOTaJIpO;

— PacKpBIBaTh CMBICI TOHATHH «TETUIOBOM 3PPEKT peaKkum», «KMOJIPHBINA 00beM»;

— XapakTepu30BaTh PU3NIECKHE U XUMUIECKHE CBOMCTBA BOJIBI,

_ PacKpbIBaTh CMBICI TIOHATHUS «PACTBOPY;

— BBIYUCISTH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

— TPUTOTOBIIATH PACTBOPEHI C OTIPEACIICHHON MacCOBOM JTOJIEH paCTBOPEHHOTO BEIIIECTRA;

— Ha3bIBATh COCUHEHHS N3YYCHHBIX KIIACCOB HEOPTAaHMYECKUX BEIECTB;

_ XapakTepu30BaTh (PU3NUECKHE U XUMUYECKIE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIECTB!
OKCHJIOB, KHCIIOT, OCHOBaHHIA, COJIEH;

— ONIpEAETSITh IPUHAJIC)KHOCTh BENIECTB K ONPEIeICHHOMY KJI1acCy COCTUHEHUIT,

— COCTaBJISITh (POPMYIJIBI HEOPTAHUIECKUX COCTMHEHUI N3yYCHHBIX KJIACCOB;

— TIPOBOJAWTH OMBITHI, TOJTBEPKAAIONINE XUMUIECKHE CBOWCTBA M3YYEHHBIX KIIACCOB HEOPTaHMUYECKUX
BEIIIECTB;

_ pacmo3HaBaTh ONBITHBIM ITyTEM PAcTBOPHI KUCIIOT U MIEIOYEH M0 N3MEHEHUIO OKPACKH MHIUKATOPA;

— XapaKTepHU30BaTh B3aMMOCBS3b MEXy KIIaCCaMH HEOPTaHUYECKUX COCTUHEHU;

— packpsiBath cMbich [lepuoanueckoro 3akoHa J[.1. Menneneena;

— OOBACHATH PU3UIECKUN CMBICT ATOMHOTO (ITOPSIKOBOT0) HOMEPa XMMHUYECKOTO AJIEMEHTa, HOMEPOB
TpyNIsl ¥ Ieprofa B nepuoandeckon cucreme .M. Menzaeneesa;

7] 0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpEesiax MajbIX
MIEPUOIOB U TIABHBIX ITOATPYIIIL,

7] xapakTepH30BaTh XMMHYECKHE DIIEMEHTHI (OT BOJIOPOJA J0 KAIbIHsI) HA OCHOBE MX MOJOXEHUS B
niepuoauueckoit cucreme J[.M. MenneneeBa 1 0cOOCHHOCTEH CTPOSHHUS UX aTOMOB;

7] cocTaBIsATh CXEMbI CTpOEHHs aToMOB TepBbix 20 aneMeHTOB mnepuoamdeckoit cuctemsr JI.U.
MeHnpeneena;

_ PacKphIBaTh CMBICII MOHATHNA: «XUMUYECKAs CBS3hY, «IJIEKTPOOTPUIIATEILHOCTHY;

_ XapaKTepu30BaTh 3aBUCUMOCTD (PU3MYECKUX CBOMCTB BELIECTB OT THIA KPUCTALTMYECKOH PELIEeTKY;

_ ONpEAETSTh BUJI XUMHUYECKON CBSI3M B HEOPTaHUYECKHUX COCTMHEHUSIX;



"1 n300paxkaTh CXEMbI CTPOCHHUS MOJIEKYJI BEIICCTB, 00Pa30BaAHHBIX Pa3HBIMU BHUIAMU XUMHUYECKUX
CBsI3CH;

71 packpblBaTh CMBICI TIOHATHH «HOH», «KATHOH», «aHHOH», «3JICKTPOJIHTHI, «HEIICKTPOIUTHI,
«QIIEKTPOJINTHYCCKAS.  TUCCOLMALIUS», «OKUCIIUTEIbY», «CTCIMEHb OKUCICHHS» «BOCCTAHOBUTEIbY,
«OKHCJICHHE», «BOCCTAHOBJICHHEY;

_ OIpEeIessATh CTEIIEHb OKUCIICHUS aTOMa 3JICMCHTA B COCIUHCHHH,

PACKpBIBATh CMBICII TEOPHH AJICKTPOIUTHICCKOMN TUCCOIUAITHH;

COCTABJISITh YPABHEHUS AIEKTPOJUTUUECKON AUCCOUUALMU KUCIIOT, LIEJI0UEH, CONEH;

0OBSICHATH CYIIIHOCTH MPOIIECCa IEKTPOIUTHYECKOH JIUCCOIUAIMH U PEaKIIUi HOHHOTO 0OMEHA;

_ COCTaBJIATH IOJTHBIE U COKpAIllEHHBIE HOHHBIE YPaBHEHHS pPeakiini OOMeHa;

OTPECIISATH BO3MOXKHOCTh MMPOTEKAHUS PEaKIuii HOHHOTO OOMEHA;

MTPOBOJIUTH PEAKITHH, ITOATBEPIK/IAIOIINE KAYECTBCHHBIN COCTAB Pa3JINYHBIX BEIICCTB;

_ OTIPEIEATh OKUCIIUTETh M BOCCTAHOBUTEIIE;

_ COCTaBJISITh yPaBHEHUS OKUCIIUTEIBHO-BOCCTAHOBUTEIILHBIX PEaKIIUH;

Ha3bIBaTh (PAKTOPHI, BIUAIOLINE HA CKOPOCTh XMMHUYCCKOM PEAKIIMH;

_ Kj1accu(pHIHUPOBaTh XMMHYCCKUE PEAKIIMH 10 Pa3IUYHBIM IIPU3HAKAM;

_ XapaKTepU30BaTh B3aHMOCBS3b MEXK]Ty COCTABOM, CTPOCHHUEM M CBOWCTBAMH HEMETAJLIIOB;

_ TPOBOAMTH OMBITHI MO TMOJIYYCHUIO, COOMPAHUIO M U3YUYCHUID XMMUYCCKHUX CBOKMCTB ra3000pa3HbIX
BEIIECTB: YIJICKUCIIOTO ra3a, aMMHaKa;

_ pacro3HaBaTh OMBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: YIIICKUCIIBIA T'a3 U aMMHAK;

— XapaKTepu30BaTh B3aMMOCBI3b MKy COCTABOM, CTPOSHUEM U CBOMCTBAMU METAJLIIOB;

_ Ha3bIBaTh OPraHUYCCKHE BEIIECTBA 0 UX (OPMYJIe: METaH, 3TaH, STUICH, METaHOJI, 3TAHOJI, NNIUIICPHH,
YKCYCHAasl KHCJIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEApUHOBAsI KMCIIOTA, OJICMHOBAs KUCIIOTA, TJII0K03a;

_ OLICHUBATh BIMSHUAE XMMHYCCKOTO 3arPsA3HCHUS OKPYXKAIOIIeH Cpe/ibl Ha OPraHM3M YEI0OBEKa;

_ TPaMOTHO 00paIaThCs ¢ BEIICCTBAMHU B TIOBCCTHEBHOM KU3HH

_ OIPEICIIATh BO3MOXKHOCTh MPOTCKAHMS PEAKIINI HEKOTOPBIX MPEICTABUTEIICH OpraHMUeCKUX BEIISCTB
C KUCJIOPOOM, BOZOPOJIOM, META/NIaMH, OCHOBAHHUSMH, TAJIOTCHAMHU.

BbInyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUTHCS:

71 evl0gueamv U NPOBEPAMb IKCHEPUMEHMATLHO 2UNOME3bl 0 XUMUUECKUX CEOUCMBAX 6eujecms Ha
OCHOBe UX COCMA8A U CMPOEHUs], UX CHOCOOHOCIU 6CMYNAMb 68 XUMUYECKUe Peakyuu, 0 xapakmepe u
NPOOYKMAX PA3IUUHBIX XUMUYECKUX PeaKyull,

7 xapaxkmepuzoeame eewecmséa No COCMAsy, CMPOCHUN U CEOUCMBAM, YCMAHAGIUSAMb NPUHUHHO-
CREOCMBEHHbIE C8A3U MeNCOY OAHHIMU XAPAKMEPUCTIUKAMU 8eUyeCmEd;

_ cocmasisimb MOJEKYJIAPHbIE U NOJIHbIe UOHHbIE YPAGHEHUSL N0 COKPAUWEHHbIM UOHHBIM VDPAGHEHUIM,
_ NPOCHO3UPOBAMb CNOCOOHOCMb Geulecmed NPOsLEIAMb OKUCTUMENbHbIE UTU 80CCMAHOSUMETbHbLE
CBOUCMBA C YUenmom Cmenenetl OKUCIEHUsL DNEMEHIMO8, BX00AUUX 8 €20 COCIAS;

B COCMABIAMb  YPAGHEHUsT PeaKyuli, COOMEEMCMEYIOWUX NOCIE008AMENbHOCU  NPesPALeHUll
HeOpeaHuyeckux 6eecms PasiuyHblX Ki1accos;

T evldgucamv U Nposepsimb IKCNEPUMEHMAILHO 2UNOME3bl O Pe3yabMamax 6030elCmeuss PasiuiHblX
(Paxmopos na usmeHeHue CKOPOCMU XUMUYECKOU peaKyuu,

1 ucnonvzosames npuobpemenuvie 3HAHUS OIS IKOJIO2UHECKU SPAMOMHO20 NO8eOeHUs 8 OKpYjicarouel
cpede;

7 ucnonvzosamev npuodpementvie KIOUEGble KOMNEMEHYUU NPU GbINOJHEHUU HPOEKMOos8 U YYeOHO-
UCCeA068AMENbCKUX 3A0ay NO UYYEHUIO CEOUCME, CHOCOD08 NOTYYEHUs. U PACHO3HABAHUS BeUjeCE;

_ 00BEeKMUBHO OYEHUBAMb UHPDOPMAYUIO 0 EUECMBAX U XUMUHECKUX NPOYECCax,

_ KpUmu4ecKku OMHOCUMbCSL K NCEGOOHAYUHOU UHPOpMAayUU, Hed0OPOCO8eCMHOU peKiame 8 CPedCmaeax
Maccosoll ungpopmayuu;

1 ocosnasamv 3HAUEHUE MeEOPeMUYeCKUX 3HAHULL NO XumMuu Ol NPAKMUYECKOU OesmelbHOCU
uenoeexda,

|1 co3z0aeamv moldenu u cxemvl 011 peuieHus Y4eOHbIX U NO3HABAMENbHBLIX 3a0ai, NOHUMAMb
HeoOX00UMOCMb  COOMO0eHUs NPeOnUCcanull, NnpeonazaemMvlx 8 UHCMPYKYUAX No UCHONb308AHUIO
Jaexapcms, cpedcma Obimogou Xumuu u op.

B cucreme ecrecTBeHHOHAyYHOTO 0Opa30BaHUS XUMUS KaK YY€OHBIN MPeIMET 3aHUMAET BaKHOE MECTO B
MMO3HAHWH 3aKOHOB TIPUPOIbI, (POPMUPOBAHMY HAYYHOW KapTUHBI MUPA, CO3JIaHUM OCHOBBI XHUMHUYECKHX
3HAHUH, HEOOXOIUMBIX JIJIsl TOBCEIHEBHOM YKU3HHU, HABBIKOB 3JI0POBOr0 U 0€30MaCHOTr0 Ui YeJOBeKa M
OKpY’Karoliel ero cpelibl 00pa3a XKHU3HHU, a TAK)KE B BOCIIUTAHUH YKOJIOTHYECKON KYJIbTYPHI.



VYcneuHocTh M3y4eHUs] XMMUHU CBs3aHa C OBJIAJCHUEM XHMHUYECKUM S3BIKOM, COONIOJIEHHEM IPaBHI
Oe3omacHOi pabOTHl NMPH BBHINOJHEHNH XHMHYECKOTO SKCIEPHMEHTAa, OCO3HAHHEM MHOTOYHCICHHBIX
CBsI3eH XMMHU C IPYTMMH IIPEeIMETaMH HIKOJIBHOTO Kypca.

[Iporpamma BkitoYaeT B ceOsi OCHOBBI HEOPTaHWYECKOM W OpraHWYecKOoW XuMuH. [naBHOW wuaeei
MPOTpaMMBl SIBJISIETCSl CO3AaHUE 0a30BOTO KOMIUIEKCA OMOPHBIX 3HAHWU MO XMMHUH, BHIPRKEHHBIX B
(hopme, cOOTBETCTBYIOIIEH BO3PACTy 00yUAIOITHXCS.

B conepxaHuy TaHHOTO Kypca MPeICTABICHBl OCHOBOIOJIATAIOINE XUMHUYECKUE TEOPETUIECKUE 3HAHUS,
BKJIIOUAIONINE H3YYEHHUE COCTaBa M CTPOEHHS BEIIECTB, 3aBUCMMOCTHM MX CBOHCTB OT CTPOEHUS,
MIPOrHO3MPOBAHNUE CBOWMCTB BEIECTB, MCCIIEAOBAHHE 3aKOHOMEPHOCTEM XMMMUYECKUX IMPEBPALICHUNA U
ITyTel yNPaBJICHNS UMH B LEJSX MOyYEHNsI BEIECTB K MAaTEPUAJIOB.

TeopeTruecKkyro OCHOBY M3y4YEHMs] HEOPTAHHMYECKOW XMMHHU COCTaBJISIET aTOMHO-MOJIEKYJISIPHOE YYEHUE,
[lepuoguuecknit 3akon .M. MeHnneneeBa ¢ KpaTKMMH CBEJSHUSMH O CTPOEHHHM aTroMma, BHAAX
XUMHYECKOM CBA3M, 3aKOHOMEPHOCTAX MMPOTEKAHUS XUMUIECKHUX pPEeaKIni.

B wm3ydeHmm Kkypca 3HauWTenbHAas pOJb OTBOAWTCA XHMHUYECKOMY DSKCIIEPUMEHTY: IIPOBENCHHUIO
MPaKTUYeCKUX M J1a0OpaTOpHBIX padOT, OIMUCAHUIO pe3yJbTaTOB YYEHHYECKOTO JKCIIEPHUMEHTA,
COOJIIOZICHUIO HOPM U ITPaBMII O€30MacHOM padOThl B XUMHUYECKOH TabopaTopuu.

Peanuzanus nanHONM mporpaMmsl B mpolecce 0OydeHHUs! MO3BOJIUT OO0YYaroIMMCS YCBOUThH KIIIOUCBBIE
XUMHUYECKHE KOMITIETEHIH U TIOHATH POJIb U 3HAUEHUE XUMHUH CPEIN APYTUX HAYK O TPUPOJIE.

Uzyuenne mpenmera «XuMus» B 4acTd (HOPMHUPOBAHUS y OOYYAIOIIUXCS HAYYHOTO MHPOBO33PCHUS,
OCBOEHUS OOIIEHAYYIHBIX METOJIOB (HAOIIOIeHNE, I3MEPEHHUE, IKCTIEPUMEHT, MOICTHUPOBAHIE), OCBOSHUS
MIPAKTUYECKOTO NMPUMEHEHUS HAYYHBIX 3HAHUI OCHOBAHO Ha MEXIPEIMETHBIX CBA3AX C MPEIMETAMH:
«buonorusy, «l'eorpadusa», «Hctopus», «Jluteparypa», «Martemaruka», «OCHOBBI 0O€30MaCHOCTH
KU3ZHEIEATEIbHOCTHY, «Pycckuil s13b1k», «Du3ukay, « IKOIOrus».

Bopa. PactBopsl

Booa 6 npupooe. Kpyzoeopom 600vb1 6 npupode. Quauyeckue u Xumuyeckue c60ucmea 00uvl. PacTBOpEL.
Pacmeopumocme seugecms 6 6ode. Konnenrpanus pactBopoB. MaccoBast 107151 paCTBOPEHHOT'O BEILIECTBA
B pacTBOpeE.

OcHoOBHBIE KJ1acChl HEOPraHNYEeCKUX COeTMHEHU I

Oxcunpl. Knaccudukanus. HomeHknatypa. @usuueckue ceoticmeéa okcudog. XHUMHYECKUE CBOMCTBA
oKkcuoB. [lonyuenue u npumernenue okcuoos. OcHoanus. Knaccuduxanms. Homenknarypa. Qusuueckue
ceoticmea ocHogeanuu. [lonyuenue ocnoganuy. XUMUYECKHE CBOWCTBA OCHOBaHMWM. Peaxmus
HerTpanuzaiuu. Kucnotel. Knaccudukarus. Homenknarypa. @usuueckue ceéovicmsa kuciom.llonyuenue
U npumenenue Kuciom. XuUMUUECKHAE CBOMCTBA KUCIOT. UHANKaTOpHI. MI3MeHEHe OKpacky HHANKATOPOB
B pa3znmuuHbix cpenax. Comu. Knaccudukanus. Homenknarypa. @usuueckue ceoticmea conei. Ilonyyenue
u npumeHenue coneti. XUMHYECKHE CBOWCTBa cojeil. ['eHeTmdeckass CBsI3p MeXIy KilaccaMu
HEOPraHUYECKUX COCOUHEHUN. [Ipobrema 6e30nacHo20 UCnonb306aHus 6euwiecms U XUMUYeCKUx peakyuil
6 nogceonesnou ccusnu. Toxcuunvle, 2oprouue U 63pvlgoonacHvle eewjecmea. bvimosas xumuueckas
epamomnocme. CTpoenune aroma. Ilepuoanyeckmii 3aKoH U MepUOAMYECKas CHCTEeMa XMMHYECKUX
anemeHTOB J[.. MenneiieeBa

Crtpoenue aTtoma: $ApO, SHEpPreTHYeckuid ypoBeHb. Cocmag sdpa amoma: HpomoHbsl, HeUmpOHbl.
Hzomonuwl. 1lepnonnueckuii 3axkoH [I.1. Menneneesa. [lepuonnueckas cucreMa XUMHUYECKUX JJIEMEHTOB
.M. MenneneeBa. ®u3nyeckuii CMBICT aTOMHOTO (IOPSAIKOBOI0) HOMEPAa XHMHYECKOI'O 3JIEMEHTA,
HOMEpa TpYNIbl M MEepHoAa NMEepHOAYecKoil cucTeMbl. CTpOEHHE 3HEPreTHYECKHX YPOBHEH aTOMOB
nepBbix 20 XHMHYECKHX BJEMEHTOB mepuoaunyeckoil cucremsl .M. MenaeneeBa. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB aTOMOB XHMHMYECKHMX JJIEMEHTOB M HMX COEAMHEHHWH Ha OCHOBE IIOJIOXKEHHUS B
nepuoauueckoit cucreme /.M. MenneneeBa u crpoenust atoma. 3nauenue [lepuonnueckoro 3akona J.1.
Meunemneena.

Crpoenue BemecTB. XUMHYECKas CBA3b

OnekmpoompuyamenbHOCmb  AMOMO8 XuMuyeckux 2d1emenmos. KoBaleHTHasT XHMHYECKas CBS3b:
HETIOJIsIpHAs W ToJsipHas. [lonsamue 0 6000pOOHOU C6A3U U ee GIUAHUU HA @u3udecKue Ceolcmaa
gewecms Ha npumepe 8o0vl. VlonHas cBsa3b. MeTaymmueckasi CBA3b. Tunvl KPUCMAIIUYECKUX DeUemoK
(amomnas, MONEKYIAPHAS, UOHHAS, MEMAIIU4ecKads). 3aucumocms Gu3UIecKUx Ce0lCme eeuwecmes om
MUNna KPUCMAanIudecKol peuemKu.

XuUMHYeCKHe peakuuu

THonamue o ckopocmu xumuueckou peakyuu. Paxmopul, eruAIOWUE HA CKOPOCHIL XUMUYECKOU PEaKyuu.
Honamue o kamanuzamope. Kiaccupukanus XUMHYECKUX PEAKIHUN 110 Pa3IUYHBIM MIPU3HAKAM: YUCITYy U
COCTaBy HMCXOJHBIX M IOJNYYEHHBIX BELIECTB; M3MEHEHUIO CTENEHEH OKHMCIEHHMS aTOMOB XHMHUYECKHX



3JICMEHTOB; TIOTJIOIIEHUIO WJIM BBIICICHHUIO SHEPTUH. DJIECKTPOIUTHYCCKAS IUCCONUAIUS. DICKTPOIUTHI U
HeanekTponuThl. Monbl. KaTnoHbl n aHnoHbBI. Peakiinn HOHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKInit
HOHHOTO OOMEHa. DJEeKTPOIMTHYECKast AUCCOLHUANNS KHUCIOT, 1enodei u coneil. CTeneHb OKHCIICHUS.
Omnpenenenne CTETNIEHW OKWCICHWS aTOMOB XHMHUYECKHX DIEMEHTOB B COeIWHEHUSIX. OKHCIUTEIb.
BoccranoButens. CyImHOCTE OKHCIHTEIHHO-BOCCTAHOBUTENBHBIX peakiuii. Hemeranast IV — VII
rpyni U UX coeMHEHHA

[NonoxeHre HEMETAIIOB B IEPUOINIECKON cucteMe XuMudeckux snemenToB JI.1. Menneneesa. O0mue
CBOWCTBa HeMmeTaysioB. [amoreHsl: (u3MUecKue M XHMHUYECKue cBOHCTBAa. CoeqMHEHUs] TaJIOTCHOB:
XJIOPOBOJIOPO/I, XJIOPOBOIOPOAHAs KucioTa u ee conu. Cepa: (U3MUECKHE UM XMUMUYECKHE CBOMCTBA.
CoenuHEHUsT cephl: CEPOBOAOPOA, CYIb(GUABI, OKCHIbI cepbl. CepHas, ceprHucmas u cepo8ooopoOHas
Kuciomel ¥ X cond. A30T: ¢u3MUecKkne U XxumMudeckrne cBorictBa. AMmuak. Comu ammoHnsA. OKCHIIBI
azora. AszorHas kuciora U ee comd. Docdop: Quzmyeckne M XUMHUUYecKue cBoricTBa. CoeaMHEHHs
¢docdopa: okcun dochopa (V), oprodochopHas KuciaoTa M €€ CONH. YTIEpod: (U3UYCCKUE WU
XIUMHYECKUE CBOWCTBA. Annomponusa yziepooa: aimas, zpagum, kapouw, @yriepersvi. CoeaumHEHUS
yraepoaa: okcuasl yriaepoaa (1) u (IV), yroiapHas kuciora u ee conu. KpemHuil u e20 coeOuHerus.
MeTaibl U X COeTUHEHMS

THonoocenue memannos 6 nepuoouteckol cucmeme xumuyeckux snemenmos /.M. Menoeneesa. Memannoi
6 npupode u obwue cnocobvl ux noayuenus. Obwue @usuueckue ceoticmea memannog. OOIHE
XMMUYECKHE CBOWCTBA METAIJIOB: PEAKIMU C HEMETaJIaMH, KUCIOTaMH, COJSIMHU. OIeKMpoXuUMUYecKuil
pa0 HanpsiceHull memannog. lllenounsle MeTamutel 1 ux coequHeHus. lllenouHo3eMenbHBIE METALTBI U
UX COCIUHCHHS. ANOMUHUN. AMGBOTEPHOCTh OKCHJIA M THApOKcuaa amomuuus. JKeneso. CoequHeHUs
KeJe3a U UX CBOMCTBa: OKCUABI, THAPOKCH B! U conu xene3a (11 u I1).

IlepBoHaya/bHBIE CBeleHUs] 00 OPraHNYeCKUX BellecTBax

[lepBoHayanbHBIE CBEACHUS O CTPOSHUH OPTaHMUYECKHUX BEIECTB. YTJIEBOJOPOABI: METaH, 3TaH, STHJICH.
Hcmounuxu yene6o0opooos: npupoduwviii 2az, Hegmov, yeoas. Kucnoponcopepikamue CcOeTUHESHUS:
cnupThl (METaHOJ, ATaHOJ, TIHUIEPHH), KapOOHOBBIE KHUCIOTH (YKCyCHasi KHCIOTa, aMHHOYKCYCHas
KHCIIOTa, CTEapUHOBas W OJIEMHOBAs KHUCIIOTHI). BHONOrMYecKr BaKHBIE BEMIECTBA: KHUPHI, TIIFOKO3a,
Oenku. Xumuueckoe 3azpsasHerue oKpyscaoueli cpedvl U e20 NOCIe0CMaEus. Tunsbt
pacyeTHBIX 3a7a4:

1. Beruncienrne MaccoBO# O XUMHYECKOTO 3JIEMEHTA TI0 (DOPMYIIe COSTMHEHUS.

Yemanosnenue npocmetiueti popmynel geugecmea no MaccosbiM OONAM XUMULECKUX ITIeMEHMO8.

2. Berancnenus mo XuMAYeCKIM YPaBHEHHSIM KOJIMYECTBa, 00hEMa, MacChl BEIIECTBA 110 KOJIIMYECTRY,
00beMy, Macce peareHTOB Wi MPOILYKTOB PEaKIIHH.

3. PacueT MaccoBoii 011 pacTBOPEHHOTO BEIIECTBA B PACTBOPE.

I[IpumepHbIE TEMBI MPAKTHYECKUX PADOT:

. Pemenue sxcniepiMeHTanbHBIX 33424 10 TeMe «OCHOBHBIE KI1aCChl HEOPTaHMUECKUX COCIMHEHUI.
Peaknin noHHOTO OOMEHA.

Kauecmeennvie peaxyuu na uonsi 6 pacmeope.

Tonyyenue ammuara u uzyienue e2o c8oUCMS.

. Honyuenue yenexucnozo 2asa u uzydenue e2o cOUCMS.

. Pemenwne sxcniepuMeHTanbHbIX 3a1a4 1o Teme «Hemeramer [V — VI rpynmn u ux coennHeHMI.

. Pemenvie sxcniepuMeHTaNBHBIX 32124 TIO TeMe «MeTalllbl U UX COSTUHEHUS.

~No U A WN e



Conep:kanue nporpaMmbl
(2 u B HeeT10, Beero 68 4.)

Tema 1. Crexuomerpus. KoauuecrBennbie orHomenus B xumuu (10 q)

Pacyetsl mo xuMudeckum GopmysiamMm — HaXO0XACHUE MAcCOBOI OJU 3JIEMEHTA B COCIUHEHHH.
BeiBog dopmynel coenunenusi. Mojab — eIUHHIIA KOJMYECTBA BEIIECTBA. 3aKOH ABOTaIpO.
MounsipHblii 00beM HA€aIbHOTO Ta3a. AOCONIOTHASE U OTHOCUTENbHAS TUIOTHOCTh ra3oB. Pacuetsl
[0 ypaBHEHUSM peakiuil. BeuucieHne macchl, 00beMa WM KOJIMYECTBA BEIIECTBA IIO
U3BECTHON Macce, 00beMy WJIM KOJIMYECTBY BELIECTBA OJHOIO W3 PEareHTOB WM MPOIYKTOB.
PacyeTbl 00bEMHBIX OTHOIIICHUH ra30B B PEAKITHSIX.

Pacyersl o ypaBHeHHSIM peakiuii B ciay4ae, KOr/a OJJHO U3 BEIIECTB HaXOJUTCS B HEJOCTATKE.
Bbruncnenue macchl OJHOTO M3 IPOAYKTOB pEaKUUMU II0 Macce HCXOJHOIO BEIIECTBa,
COJIepIKAIIEro

oTpesieNIeHHYIO JI0JI0 MpuMecei. Boixoa xumudeckoii peakiuu. OrnpeneneHue BbIX0a.
JleMOHCTpalMOHHBIE ONBITHI. [[0Ka3 HEKOTOPHIX COEIMHEHUN KOJIMYECTBOM BellecTBa 1 MOJIb.
JleMOHCTpanus MOJSIpHOTO 00BbeMa UI€aTBHOTO ra3a.

[IpeameTHbIE pe3yabTaThl O0yUEHUS

Yuammuics JOJKEH ymems.

MPOBOANUTH pacueThl Mo (HopMylnaM M ypaBHEHHSIM XHMHUYECKHX PEaKIUil; omepupoBaTh
MOHATHEM «MOJIb»; pa3inyaTh aOCOIIOTHYIO U OTHOCUTEIBHYIO INIOTHOCTH ra30B;

MMOHUMATh CMBICIT (POPMYJIBI XUMUYECKOTO COSIMHEHHUS U YPaBHEHUS PEaKIIUU.
MertanpeamMeTHbIe pe3yabTaThl 00yUeHUS

Yuamuics JOJKEH ymems.

MPUMEHITh UMEIOIINecS 3HAHUS M HaBBIKM apU(PMETUYECKUX U anreOpanyeckux pacdyeroB K
pELICHNI0 XMMHYECKHMX 3aJay; pa3BUBaTh CIIOCOOHOCTH TI'€HEPUPOBATH HAEU U OIPEAEIATh
CpeICcTBa, HEOOXOAUMBIE JIUIsl UX peaTr3aliu.

Tema 2. Xumuueckasi peakuus (17 4)

Teopus 3NEKTPOIUTUYECKON AUCCOUMALMU. DJIEKTPOJIUTHI M HEINEKTPOJIuThl. Jluccoumanms
KHCIIOT, cojieil u ocHoBaHMM. CuibHbIe U cialOble aneKkTposnnThl. CreneHs auccounanuu. Mon
THJIPOKCOHUSA. JIOHOPHO-aKIENTOPHBIH MeXaHU3M 00pa30BaHUS KOBAJEHTHOH CBs3u. Peaximu
HMOHHOI0 OOMEHa M YCJIOBUS UX MPOTEKaHUS.

OxucauTenpHO-BOCCTaHOBUTENbHBIE peakimu. CreneHp okucneHus. IIponeccel oxucieHwus-
BoccTaHoBieHHUs. CocTaBlieHUE DJIEKTPOHHOro  OanmaHca. THUNUYHBIE OKUCIWUTENH U
BOCCTaHOBUTENH. [IpyHIMN AEHCTBUS XMMHYECKUX MCTOYHHKOB TOKa. DJIEKTpoau3. TemnoBoi
a¢dext xummuueckoi peakuuu. ITonstue o ckopoctu Xxumuyeckoil peaxkuuu. Karamuzaropsl.
Knaccuukanuss XMMHYECKUX peakIUil IO pa3IuyHbIM MpPU3HAKaM: H3MEHEHMIO CTENeHU
OKHCJICHUSI XMMHYECKUX J3JIEMEHTOB, IOIVIOUIEHUIO WJIM BBIIEICHUIO DHEPIUH, HAIWYHIO WU
OTCYTCTBHIO KaTajlu3aropa.

JleMOHCTpalMOHHBIE ONBITHI. DJIEKTPOIIPOBOJHOCTh BOABI U BOJHBIX PAacTBOPOB Pa3IUYHBIX
coequHeHUl. Pa3znoxeHne nuxpomara aMMOHHUA. OK30TEPMUYECKHE M DHAOTEPMUYECKUE
peakuuu. BiusHue pa3nuyHbix (akTopoB (TemmepaTypa, KOHLEHTpallus, CTeIeHb N3MEIbUeHUs
TBEPJIOTO BEIIECTBA) HA CKOPOCTh B3aUMOJICHCTBUS IIMHKA C COJITHOM KHCIOTOM.
JlaGopatopusbie onbiThl. 20. IIpoBenenue peakuuii oOMeHa B pPacTBOpax AJIEKTPOIUTOB.
21.0mnpeneneHne KUCIOTHOCTU CpeAbl PacTBOPOB pa3iuyHbIX BemlecTB. 22. Karamutuueckoe
Pa3iIoKEHHUE MEPOKCHUIA BOLOPOAA.

IIpakTnyeckne  padoTbl. 6. DOKCIEpUMEHTAIBHOE  pEIIeHHe  3a7ad [0  TeMe
KDAEKTPOJUTUYECKAS TUCCOLIUALINS > .

[IpenmMeTHbIE pe3yabTaThl OOYUEHUS

VYyamuecs T0IKHBL ymems.

JaBaThb ONPENCIICHUs IOHATUN: <KJIEKTPOJIUT>>,  «HEDIIEKTPOIUT»,<KIIIEKTPOIUTUYECKAs
auccoruanus>>, <KCTENEHb aucconuanuu>>, <KpaBHOBecue>>, <KCKOPOCTb pEeaKIUu>>,
<K OKHCIUTENBE>>, KBOCCTAHOBUTEIL>>, <KOKHUCJICHHE>>, KBOCCTAHOBJIEHHUE>>, <KDJIEKTPOJIN3>>,



«T1emioBol 3PDHEKT XUMHUECKOW peakmuu>>, <KIK30TEPMUUYECKUNA W DHAOTCPMUUYCCKUN
IIPOLIECCHI>>;

pa3AemATh AIEKTPOJIUTHI HAa CHIIbHBIC U clalble; 3alMChIBaTh COKPAILICHHBIC W MOJIHBIE HOHHBIC
ypaBHEHHUSI peakiuii; GopMylInpoBaTh NpU3HAKK HEOOPATUMOIrO MPOTEKaHUS peakiuii 0OMeHa B
BOJHBIX PpAacTBOpPax OSJEKTPOJIUTOB; 3HATh KIACCH(PHUKAIMIO XHUMHUYECKHX PpEaKIuil 1o
00paTuMOCTH;

¢dopmynuposars npunin Jle [laTense u aHaMU3UpOBaTh (PAKTOPHI (HA KAYECTBEHHOM YPOBHE),
BJIMAIOIINE HA BEJIMUMHY CKOPOCTH XMMUYECKON pEeaKIMU; TOHUMATh CYIIHOCTh OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHON PEAKIIMH KaK IPOLECCA IEPEHOCA JIEKTPOHOB; ONMCHIBATh (B TOM UHUCIIE U
YpaBHEHUSIMU PEAKIMI) MPOLIECCHI, MPOTEKAIOIINE PU JIEKTPOJIN3€E PACIIIABOB AJIEKTPOJIUTOB.
MeranpenMeTHbIE pe3yJIbTaThl 00yUEeHUS

VYyauuecs 10JKHbI yMems:

CTPOUTH KJIACCH(PHMKALIMIO cpa3y 10 HECKOJbKMM IpH3HAKaM CpaBHEHHs (HAa MpUMepe
XUMHUYECKUX pEakiuil), MOHUMAas OTrPaHUYEHHOCTh JI000H KiacCU(UKALUU; OCYIIECTBISTh
XUMHUYECKUN AKCIIEPUMEHT (HAalpuMep, UCCIIEJOBAHUE IEKTPONPOBOJIHOCTH TBEP/bIX BELIECTB
U PacTBOPOB,

IpoBeJeHUE  peakuuii  oOMeHa B pacTBOpax  QJIEKTPOJIMTOB);  AHAIU3UPOBATh
SKCIIEPUMEHTANIbHBIE TAHHBIC; KIacCU(PUIIMPOBATh BEIIECTBA [0 Pa3HBIM MPU3HAKAM CPABHEHUS,
B TOM 4HCIE€ C TOYKH 3PEHHUS DBJIEKTPOIPOBOJHOCTH MX PpaCTBOPOB; KIACCUPUIMPOBATH
XUMHUYECKUE PEAKIUU 110 YUCITY U BUJY PEAr€HTOB U MPOAYKTOB, BBIICICHUIO WU MOTJIOIMICHUIO
TEIUIOThI, OOpaTUMOCTH, HAJWYMIO IIEPEHOCA BJEKTPOHOB; CTPOUTH TIpapUuecKHe MOJAEIU
XUMHUYECKUX MPOIECCOB (AUCCOIMALINS, THAPATALINS);

CTPOWUTH, BBIIBUTATh W (POPMYIUPOBATH THIIOTE3BI; COMOCTABIATH OIMO3UIMOHHBIE TOYKH
3peHus Ha Hay4YHYIO IpoOiieMy.

Tema 3. Xumusi HeMeTaJ10B (22 4)

DOnemeHThI-HeMeTasubl. OCOOEHHOCTH AIEKTPOHHOIO CTPOEHHS, 001ue cBoicTBa. ['anorensr —
aneMeHThl raBHoM noarpymnmnsl VII rpynmel. Obmias xapakTepucTuka NOoArpynmsl. Bo3MokHbIe
crerieHn okucienus. OcoOenHoctu ¢ropa. Xiop, €ro pacHpoCTPaHEHHOCTh B IPHPOJIE,
noyiyueHue, (GuU3MYECKMe U XHMMHYECKHE CBOICTBa, MpuUMeHeHue. XiopoBogopon. ComsHas
KucinoTa u ee conu. KauecTBeHHas peakius Ha XJopuJ-uoH. OmnpeneneHrne uoja KpaxmaiaoM.
Ilopsaiok BBITECHEHMS OJHOTO TaJOr€Ha JpyruM M3 pacTBopoB raimoreHunos. Cepa, ee
HaxXO0XJEHWE B NPHUPOJIE, AJUIOTPONUs, (U3NYECKHE M XUMHUeckue cBoiicTBa. CepoBOJIOpPOA.
Cynbdunpl. Cepuuctbii Ta3. Okxcun cepbl (VI) (cepHblif aHTHAPUA) M CepHas KHUCIOTA.
OxucnauTenbHble CBONCTBA KOHIIEHTPUPOBAHHOW CepHOM KucioThl. IlomydeHue u mpuMeHeHHe
CepHOM KUCIOTHI (03 TexHOomornyeckoi cxemsl). KadecTBeHHast peakiyst Ha cysib(haT-HOoH.

A30T, ero HaxoXJEeHUE B MPUPOJIE, BAJICHTHbIE BO3MOKHOCTH aToMa a30oTa. A30T Kak MpOCToe
BemiecTBo. Du3nUecknue M XUMHUYECKHUE CBOWCTBa, MOJy4deHHe, NpuMeHeHue. I[Ipobnema
CBs3bIBaHUSI aTMocgepHoro a3ora. llpencraBieHne O MHHEpaNbHBIX yIOOpeHHSIX. AMMHAK.
Crtpoenue MONeKynbl, GU3NYECKHE U XUMUYECKUE CBOMCTBA, MonyyeHue (0e3 TeXHOIOrHYecKoi
CXEMbI) U IPUMEHEHHUE.

Comu ammonus. KauecTBeHHas peakuys Ha MOH aMMOHMsI. OKCcHIbI a30Ta. A30THasl KHCIIOTA.
[Tonyuenue, puznyeckue 1 XUMUYECKHE CBOMCTBA, peakius ¢ MmetauiaMu. [Ipumenenue a3ot-
HoM kucnoTsl. Hutpatel. Kpyrosopot azora. ®ocdop. bensiit pocdop. [Tonyuenue u
npuMeHeHnue kpacuoro docdopa. Oxcun docdopa (V) (pochopusbrit anruapua) u dhochopHas
KHCJIOTA.

Anma3z u rpadur — amnoTponHble MoaupuUKanuu yriaepoaa. AncopOius. YrapHbId ras, ero
CBOWCTBA M (PU3UOJOTMUYECKOE JACHCTBUE HA OpraHu3M. YTJIEKUCIbIH ra3, yrojibHas KHCIOTa U ee
comu. Kpyroopor yriepona. IlapuuxoBwiii 3ddext u ero mocienctsus. Kpemuwmii. Oxcun
kpemuus (IV), kpemuueas kucnota u cunukatsl. Ctekio. Kepamuka. LlemenT u 6eton. Crekio
— npuMep amoppHOro Marepuana. XMMHUUECKOE 3arpsi3HEHUE OKPYKAIoIIeH cpeabl OKCUIAaMH
Cephbl U a30Ta.



JdemoHcTpauMoOHHbIe ONbITHI. [lonmydyeHue xiopa W U3yYEHHUE CBOWMCTB XJIOPHOM BOJBI.
KauecTBeHHast peakuust Ha XJIOpPHA-UOHBI. Peakuus coenvHeHus cepbl M jkenesa. JlelicTBue
KOHILIEHTPUPOBAHHON CEpPHOM KHUCIOTHI Ha Meab H caxapozy. OOyriuBaHHe JyUYUHKH
KOHIIEHTPUPOBAHHON cepHON kucinotoi. ['openue cepoBomopona. OcaxneHue Ccylnb(puioB
MerauioB. llomyuenune cepHucroro raza. KauecTBeHHass peakinusi Ha CEpPHHUCTBIM ras.
PactBopenune ammmaka B Boge. AMMuUauHbIi ¢oHTaH. [lomydeHme ammmaka HW3 XJopuia
aMMOHHS U €r0 B3aUMOJICHCTBHUE C XJIOPOBOAOpoAOM. B3aumoseiictBue Meau ¢ pa3doaBiieHHON U
KOHLICHTPUPOBAHHOM a30THOW KUCIIOTOM.

BsaumoneiictBue ¢ocopHoro anruapuga ¢ Bojpoil. IloriorieHune aKTUBUPOBAHHBIM —YIIIEM
ra3oB M BEIIECTB, PAacCTBOPEHHBIX B BOJAE. 3HAKOMCTBO C KPUCTAJUIMYECKMMM pELIETKaMU
rpadguTa u ajiMasa.

JlabopaTopHbie ombIThl. 23. l3yueHue CBOMCTB CONSIHOW KHUCIOTHIL. 24. 3HAKOMCTBO C
oOpasuamu cepbl U cynb(uaoB MetamioB. 25. KauecTBeHHAs peakiusi Ha CEpHYIO KHCIIOTY U €€
comu. 26. Pacmo3naBanue cynbhutoB. 27. Paznoxkenue xmopuaa ammonus. 28. CBoiicTBa
opTodochopHOl KHCIOTHI U €€ coel. 29. 3HaKOMCTBO ¢ 0Opa3aMyu MUHEPAIbHBIX YA0OPEHHIA.
30. O3HaKOMJIEHHE CO CBOMCTBAaMHU KapOOHATOB M THAPOKapOoHaToB. KauecTBeHHas peaknus Ha
kapOonar-uoH. 31. CBoiicTBa KPEMHHUEBOM KHCIIOTHI U PACTBOPOB CHIIMKATOB. 32. O3HAKOMIICHHE
c oOpa3namMy NPUPOJHBIX CHIIMKATOB, CTPOUTENBHBIX MAaTEpHaliOB, MEIOM, W3BECTHIKOM,
MpaMOpoM, KBapLEM, ITIMHOM, 10JIEBBIM IINATOM.

IIpakTnyeckune padoTbl. /. DKCIEpUMEHTalIbHOE pelleHue 3anad no teme <<KHemeramnnr>.
8. [losyueHrne amMmmMHuaKa U OIBITHI C HUM.

9. Tonyuenue okcuaa yriepoaa (IV) u uzydenue ero cBoicTB. PacrosnaBanue kapOOHATOB.

[IpenmeTHbIE pe3ynbTaThl 00yUEHUS

VYyammecs TOJKHBI yMems.

OMKCHIBATh M Pa3MyaTh M3yUYEHHBIE XMMHYECKHE BeUIeCTBa (XJIOpP, XJIOPOBOJIOPOI, XJIOPHIIBI,
cepy, CepOBOJOPOJ, CEPHHCTHIN Ta3, CEpHYI0 KHUCIOTYy U €€ COJIM, a30T, aMMHAaK, a30THYIO
KHUCIIOTY U

ee comu, docdop, pochopHyIO KUCIOTY, YIIepoid, YrapHbIM M YIIIEKHCIBIM Tasbl, YrOJbHYIO
KHCIOTY M €€ COJH, OKCHJ KPEMHHS, KPEMHHEBYIO KHCIOTY U €€ COJIM); KaueCTBEHHO
OIpeNIeNIATh HAJMYMe B COEJMHEHHUSIX aHMOHOB COJISTHOM, CEpHOM, yrojJbHOW M KPEeMHHUEBOH
KHCJIOT;

KJ1accu(UIIUPOBATh U3yYEHHbIE XUMHUUECKUE COCTUHEHHUS 110 pa3HbIM ITPU3HAKAM;

OIMCHIBATH IEMOHCTPAITMOHHBIC U TAOOPATOPHBIE SKCIIEPUMEHTHI C N3YUYEHHBIMHU BEIIECTBAMHU;
aHAJM3UPOBATH SKCIIEPUMEHTHI U TEOPETUIECKHE CBENICHHS, JIeIaTh U3 HUX YMO3AKIIOUCHUS U
BBIBO/IBL.

MertarnpeamMeTHbIe pe3ybTaThl O0yICHUS

VYyamuecs 10JKHBI yMems:

UCIOJIb30BAaTh TAKWE WHTEIUIEKTYyaJbHBIE ONEpPAallMM, KAaK aHalu3 M CHUHTE3, CPAaBHEHMHE,
0000111eHNe, CUCTeMaTH3allks, MOUCK aHAJOrOB; MJUIIOCTPUPOBATh HAa KOHKPETHBIX MpPUMEpPAX
CIIO)KHOCTh CTPOEHHUSI MaTepuu, MHOrooOpa3ue BEUIECTB; OOBICHATH MPUUYMHBI ITOTO
MHOroo0pasus (Ha mpuMepe MPOCTHIX BELIECTB — AJUIOTPOIHS); paCIIMPATh HHTEIIEKTYaJIbHbIN
KpPYro3op 3HAaHUSAMH 00 MCTOPHUHM OTKPBITHS 3JIEMEHTOB M MX COEAMHEHHH, 00 OCHOBHBIX
MPUHIIMIIAX U 3aKOHOMEPHOCTSX €CTECTBEHHBIX HAYK.

Tema 4. Xumusi metasuion (10 u)

[Tonoxenne meramioB B [lepnoandeckoil cucreme xumMuueckux aemeHToB [[. 1. Menneneesa.
Crpoenne atomoB MeTayuioB. [loHsTHE O Meraimmuueckoil cBs3u. OOmMe CBOWCTBA METaJLIOB.
CrnocoOpl  monydyenust metauioB. [lonstue o Meramnypruu. Psin HampspkeHHH MeTaslioB.
BeiTecHEHME OHOTO MeTajula APYTMM M3 pacTBOpa COJM. 3HAUYEHUE METAUIOB B HAPOJHOM
xo3siictBe. Illenounsie wmetamnbl. OOmas XxapaktepucTtuka mnoarpynnsl. Harpuii, ero
¢usnyeckue CBOICTBA, B3aMMOJEHCTBHE C HEMeTAZIaMM M BOJOW. XJIOpHUJ HATpusi —
noBapeHHass coyib. KapOboHaT u TuIpokapOOHAaT HaATpus, UX MPUMEHEHHWE U CBOWCTBA.
OxpalirBaHue IJIAMEHU COJIIMU HaTPUS.



Kanpuumii — npeacraBUTeNb CEMEUCTBA MIETOYHO3EMENBbHBIX METAIIOB. PU3NYECKUE CBOWMCTBA,
B3auMoOJieiicTBUE ¢ HeMmetauiamMu M Bojoi. CoenuHenus: kanblsi. Mpamop. ['mnc. U3Bects.
CrpoutenbHble Martepuanbl. OkpalluBaHUE IUIAMEHH COJSIMH  KallbLUA.  AJIFOMUHHA.
dusznuecKkue ¥ XUMHUYECKHE CBOWCTBA, MpHMEHEHHE. AMGPOTEPHOCTh OKCHAA U THIPOKCUIA
amomuHus. JlypadroMuH Kak oOcCHOBa coBpeMeHHoW aBuanuu. JKenmezo. dusmyeckue u
XMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C KHUCIOPOJOM, KHCIOTaMH, Xjopom). CoeauHeHus
xene3a (II) u xeneza (III). KauectBennas peakmus Ha woH >kenesa (III). Uyryn u cramp —
BaYKHEHIINE CIUIAaBbI )KeJie3a. 3akajleHHas U OoTHylLIeHHas ctaib. Koppo3us xenesa.
JleMOHCTpalMOHHBIE ONBITHI. B3auMozaelicTBue HaTPUA U KaJbLUA ¢ BOLOM. I'opeHue HaTpus B
xyiope. OkpamMBaHHE IJJAMEHM COJSIMM HAaTpus U Kajblus. B3anMopelicTBHe aqtOMUHUS C
BOJIOW, PacTBOpPaMHU KHCJIOT M Iienoueii. Boccranosnenne okcuaa xenesa (1) amomunnem.
«CarypHOBO JepeB0>> (B3aUMOJEHCTBUE LIMHKA C pacTBOpPOM HUTpara cBUHLA). Ilomyuyenue
MKEJIE3HOT'0 KyIIopoca pacTBOPEHHUEM >Kene3a B cepHoi kuciore. OKuCIeHHe THIPOKCHIA Kele3a
(1) Ha Bozmyxe. Koppo3sust xeresa.

JlaGopaTopuble onbIThl. 33. 3HAKOMCTBO C OO0pasllaMHd METaUIOB M CIUIaBoB (pabora ¢
KOJUIeKIUsAMH ). 34. PacTBopeHue Maruus, >kejie3a ¥ IIMHKa B COJITHOM KucioTe. 35. BeitecHeHNE
OJIHOTO MeTajla JPYTUM M3 pacTBopa coyu. 36. OcaxaeHue U PacTBOPEHHUE TUIIPOKCHIA
amomunus. 37. Onpenenenue coeaunenuid skenesa (III) B pacTBope mpu momoi pogaHuaa
KaJTusl.

[IpenmeTHbIe pe3ynbTaThl 00yUEHUS

VYyamuecs T0IKHBL yMems:

(dbopmMyIHpoBaTH OOIIKE CBOWCTBA METAJIOB KAK XUMHUECKUX AJIEMEHTOB M IMPOCTHIX BELIECTB;
OIMCBIBATH 3JIEKTPOHHOE CTPOCHUE aTOMOB JIEMEHTOB METAJUIOB;

OIKCHIBATh U AaHAIM3UPOBATH CBOMCTBA MPOCTHIX BEIIECTB — METAUIOB (Ha MPUMEPE IIETOYHBIX
METAJIJIOB, KaJIbLIUs, aJIOMUHUS, Kelie3a) U MX COEIMHEHUN; MPOBOJUTH CAMOCTOSATEIBHO,
HaOmo1aTh (Ha ypoOKe W B MOBCEAHEBHOW KM3HH), OMHUCHIBATH M aHAIM3UPOBATH XUMUYECKUE
SIBJICHUS, XapaKTepU3YIOIIKME pa3JINYHbIE CBOMCTBA METAJUIOB U UX COCIMHEHHH; Ka4eCTBEHHO
ONpeEATh HATMYKNE B COEAUHEHUAX HATPHs, KaIus, KaJabLus, XKeye3a.

MeTtanpeamMeTHbie pe3yIbTaThl 00yUeHHUSI

VYyatuecs: 10JKHBI yMems.

MOJICTTUPOBATh CTPOCHHE aTOMOB 3JIEMEHTOB METAJLIOB (HA TMPUMEPE AJIEMEHTOB MalIbIX
MEPHOJIOB U XKele3a); AeNaTh BBIBOJBI; TPOBOAUTH KOPPEISAIIUIO0 MEXKIY COCTABOM, CTPOCHHEM U
CBOMCTBaMHU BEIIECTB; ONPEACTATH IeNIU U 33Ja4H JAeITeIbHOCTH U MPUMEHSTh UX Ha MPaKTUKE.
Tema 5. O600611eHMe cBeAeHHIT 00 3J1eMeHTaX U HeOPraHUYeCcKUX BelecTBax (2 4)
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB U MPOCTHIX BEIIECTB B IIIaBHBIX MOATPYIIAX U
B MaJIBIX IEPUOJIaX. 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB CIIOKHBIX COSTMHCHHUN DJIEMEHTOB —
BBICIIIMX OKCHJIOB M TUAPOKCHUIOB, JIETYUYHUX BOJOPOJHBIX COETUHEHUH.

JeMoHCcTpanMOHHBIE ONBITHI. OOPa3Ibl MPOCTHIX BEUIECTB — METAJJIOB M HEMETAJJIOB 2-TO U 3-
ro MEPHUOIOB.

JlaGopaTopuble onbIThl. 38. VcnbpiTaHWe HHAUKATOPOM BOJHBIX PACTBOPOB BOAOPOTHBIX
COCTMHEHUH a30Ta, KUCIOPOa, CePhI U XJIopa.

[IpeameTHbIC pe3yabTaThl 00yUEHUS

Yyamuecs T0JDKHBI yMems.

CTPYKTYpPHUPOBATh U3YYCHHBIH MaTeprall U XUMHUYCSCKYIO HH(POPMAITUIO, TIOTYICHHYIO U3 TPYTHX
HCTOYHHKOB.

MertarnpeameTHbIe pe3yabTaThl 00yUeHUS

Yyamuecs T0JDKHBI yMems.

MMOHMMATh JIOTHKY HAyYHOTO TO3HAHHS; CTPOUTH, BBIABUTATH W (OPMYJIHPOBATH THITOTE3HI,
COTIOCTABJIATH OIIO3UIIMOHHBIE TOUYKH 3pPEHHs Ha HAydyHYH MpoOiieMy; Ha KOHKPETHBIX
pUMepax HWLIIOCTPUPOBATH  CIIOKHOCTh CTPOCHHS MaTepuu  (KOPIMYCKYJISPHO-BOJHOBOM
Jyaau3M OJJIEKTPOHA), YCIOBHOCTH It000H Kiaccupukanmuu mpu OONBIIOM MHOT000pa3uu
BEIECTB, KAKI0€ U3 KOTOPHIX 00J1a1aeT YHUKATLHBIMH CBOMCTBAMMU.



JIM4HOCTHBIE PEe3yJIbTaThl OOYUCHUS

Yyamuicst JomKeH:

3HamMb U NOHUMAMb. OCHOBHBIE MCTOPUYECKHE COOBITHS, CBSI3aHHBIE C PA3BUTHEM XUMHUH U
o0IIecTBa; TOCTUKEHUSI B 00JACTH XMMHUHU M KYJIbTypHBIE TPAaAUIMU (B YAaCTHOCTH, HAyYHBIC
TPaJULMK) CBOECH CTPaHBbl; OOIEMHPOBBIE JOCTHKEHHS B 00JIaCTH XUMUH; OCHOBHBIE IIPUHIIMIIBI
U TIpaBUJIa OTHOIIECHUS K MPUPOJIE; OCHOBHI 3I0POBOTO 00pa3a *HU3HHU U 310pOBhecOEpErarommx
TEXHOJIOTUH; IpaBUiIa NMOBEACHUA B YPE3BBIYAWHBIX CUTYalUsAX, CBA3AHHBIX C BO3JCHCTBHEM
Pa3IMYHBIX BEIIECTB; OCHOBHBIE MpaBa U 00sS3aHHOCTH TPaKAAHWHA (B TOM YHCJE ydallerocs),
CBSI3aHHBIE C JIMYHOCTHBIM, HPO(PECCUOHATIBHBIM M KU3HEHHBIM CaMOOINpPEAEICHUEM;
COLIMAJIbHYIO 3HAYMMOCTb U COZepKaHue Mpodeccuii, CBA3aHHBIX ¢ XUMUEH;

UCTBIMbIEAMD: YYBCTBO TOPAOCTU 32 POCCUMCKYI0 XMMHUYECKYIO0 HAyKy U YBaXXCHHE K MCTOPHH
€e pa3BUTHS; YBAKCHUE U IPUHATHE TOCTH)KEHUI XUMHUH B MUPE; JIFOOOBH K MPUPOJIC; YBAKCHHE
K OKpYXaroUMM (y4aluMmcsl, YYUTEIsIM, POAUTEISIM U Jp.) — YMETb CIyIlaThb W CJIBIIAThH
napTHepa, IPU3HABaTh IPABO KAXJ0TO Ha COOCTBEHHOE MHEHUE, IPUHUMATh PEIICHHUS C YI€TOM
MO3ULMI BCEX YYaCTHMKOB; YyBCTBO IIPEKPACHOTO M OCTETHYECKUX YYBCTB Ha OCHOBE
3HAKOMCTBA C MHPOM BEUIECTB U MX MPEBpPALICHUM; CaMOYBa)XEHHE M HSMOLHMOHAIBHO-
MIOJIOKUTEIIbHOE OTHOLIEHHUE K ceoe;

NpU3HA8amy: IEHHOCTb 3/I0POBBS (CBOETr0 U JAPYIUX JIt0JIeH); HEOOX0IMMOCTh CaMOBBIPaKEHUS,
camopealln3aliy, COLMAIbHOTO IPU3HAHUS;

0C03HA8amb: TOTOBHOCTh (MJIM HETOTOBHOCTb) K CAMOCTOSITENIbHBIM IOCTYIIKAM M JEHCTBHUSAM,
OTBETCTBEHHOCTb 3a MX PE3YyJIbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTb) OTKPBITO BBIPAXKaThb U
OTCTauBaTh CBOIO MO3ULMIO U KPUTUYHO OTHOCUTHCSA K CBOUM IIOCTYIIKaM;

npos6IAMmbs: SKOJOTHUECKOE CO3HaHUE; NTO0OpOXKeIaTeIbHOCTh, JOBEPHE M BHUMATEIBHOCTH K
JOASIM, TOTOBHOCTb K COTPYIHHYECTBY M JpykOe, OKa3aHMIO IIOMOILIM TeM, KTO B HeEH
HYXJaeTcs; OOOOLICHHBIN, YyCTOWYMBBIA ¥ W30MpATENbHBIA TO3HABATENLHBIA HHTEPEC,
MHUIMATUBY U JF0003HATEIBHOCTh B M3YUEHUH MHpa BEILECTB M PEeaKLuil; 1eeyCTPEeMIEHHOCTh
U HacTOWYMBOCTb B JIOCTM)KEHUHM I€JIel, TOTOBHOCTb K IPEOJIOJIEHUIO TPYIHOCTEH;
yOeXIEHHOCTh B  BO3MOXKHOCTM  TIO3HAHUS  IPUPOJBI, HEOOXOAMMOCTH  Pa3yMHOIO
HCIOJIb30BaHUS JOCTUKEHUH HAyKH U TEXHOJIOTHM JUIsl pa3BUTHS OOILECTBA;

YMemb: YCTAHAaBIMBAThb CBS3b MEXKIYy LEIbI0 M3YUYEHUS XHMHUH M TE€M, Ul YEero OHa
OCylIIecTBIseTCs] (MOTHUBaMH); BBIIOJIHATh KOPPUTHUPYIOUIYIO CaMOOLIEHKY, 3aKII0YaloIIyocs B
KOHTpOJIE 3a TIPOLIECCOM U3YyYEHHMs] XUMHMM U BHECEHHHM HEOOXOJUMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIMX ATanaM U crnocodaM M3ydeHHUs Kypca XMMUHU; BBIIOIHITh PETPOCIIEKTUBHYIO
CaMOOLIEHKY, 3aKJIOYAIOLIyIOCs B OLIEHKE IIpolecca M pe3ynbTara M3y4eHUs Kypca XUMUHU
OCHOBHOM LIKOJIbI, IOJIBEJEHUN UTOTOB Ha OCHOBE COOTHECEHUS IIeJiel U Pe3ybTaToOB; CTPOUTh
KHU3HEHHbIE M NPOQPECCHOHATBHBIE IUIAHBI C YYETOM KOHKPETHBIX COLMATbHO-UCTOPUYECKUX,
MOJINTUYECKUX U SKOHOMHUYECKUX YCJIOBHI; 0CO3HaBaTh COOCTBEHHBIE LIEHHOCTH U COOTBETCTBHE
UX NIPUHUMAEMBIM B JKU3HM PEILIECHUSM; BECTH IUAJIOI Ha OCHOBE PAaBHOIPABHBIX OTHOUICHUH U
B3alMHOI'O YBa)XCHHS; BBIICISATh HPABCTBEHHBIH aCHEKT MOBEAEHHUS U COOTHOCHUTH MOCTYIKH
(cBOM M JApYrux JOfei) U COOBITUS C MPUHATHIMU ATUYECKMMHM HOPMaMHM; B INpejeiax CBOMX
BO3MOXXHOCTEHl IMPOTHUBOAEHCTBOBATh JEHUCTBUSAM M BIMSHUSAM, MPEICTaBISIIOIIMM  yTPO3y
KHU3HH, 3]J0POBBIO U OE€30MACHOCTH JINYHOCTH U OOIIECTBA.

O0o01eHre CBeICHUIT 00 JIeMEHTaX U HEOPraHWYEeCKUX BelecTBax (2 vaca)

3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB AJIEMEHTOB U IMPOCTBHIX BELIECTB B MEPUOJAX M TPYIIax
(rmaBHBIX moarpynmnax) [leprogndeckoit CHCTEMBI

3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB COEIMHEHUN JJIEMEHTOB (OKCHIOB, T'HAPOKCHIOB,
JeTy4uX BOJOPOJIHBIX COEAMHEHHWH) B MepHofax W rpynnax (MIaBHBIX MOJATPYIax)
[Tepuoanueckoit cucTemsl

Tema 10. OcHOBBI Opranndeckoit xumun (4 Jaca)

MHoroo6pasue opraHu4ecKux BELIECTB U UX KIaccu(uKanus.

VYrneBoopobl U UX MpakTHUecKoe 3HadeHue. [IprupoiHbie HCTOUHUKH YTI€BOI0pOA0B. Busl
YIJI€BOJIOPOAHOIO TOIIJIMBA U OKOJIOTMYECKHE MTOCIIECTBUS €T0 UCIIOIb30BAHMS.



DTUIIOBBIN CIIUPT U YKCYCHAs! KUCIIOTA KaK IPUMEPHI KHCIOPOCOACPKAIINX OPTaHUYECKHUX
COEIMHEHUH.
[TonsiTre 0 buoxumun. XKupsl. YriaeBo s (TII0K03a, KpaxMal, MeJuTii03a). benku.
JlaGopaTopHbie paboThI
3HaKOMCTBO ¢ HE(ThIO, KAMEHHBIM YIJIEM M MPOAYKTaMHU UX IepepaboTku (padora ¢
KOJUICKIIHSIMH ).
XHUMUYECKUE CBOMCTBA YKCYCHOM KHUCIIOTHI.
Omnpenenenne Kpaxmaiia B MpOAYKTaX MUTaHUSI.
JIeMOHCTpaIIMOHHBIE OTIBITHI
DOu3nvecKue 1 XUMHUUYECKUE CBOMCTBA
rexcana.llonyuenue u CBOMCTBA TUIICHA.

TEMATHYECKOE IVIAHHPOBAHHE 110 KIIACCAM U PA3/JIEJIAM YYEbPHHUKOB

9 KJIACC
(2u 6 Heoenro, 68 u)
TemaTHuecKmii
IIaH
Ne Tema Komauecrso B tom uncne
JacoB
MPAKTHYECKUX  KOHTPOJIBHBIX
paboT paboT
1 Crexuomerpusi. KosimyecTBeHHbIE 10 0
OTHOIIIEHHUSI B XUMHH
2 Xumuyeckasi peakuus 17 1
3 Xumus HEMETALI0B 22 3
4 XuMus MeTaLl10B 10 1
5 O0o01menne cBeeHnii 00 3JIeMeHTax " 2
HEOPraHU4YeCKUX BellecTBaxX
6 OCHOBBI OPraHHYECKOH XUMHH 4 1
7 TloBTopeHHe U 00001IEHHE 3HAHMIT 2

Hmozo 68 5



Bcero mpomMTO, MPOHYMEPOBAHO
M CKDETLICHO NeYaThio
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