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ITosicHuTeILHAS 3alUCKA.

Pabouas mporpamma ydeOHOro Kypca mo XxuMuu i 8 kiacca paspabortana ¢ yuerom OI'OC
BTOPOTO TOKOJICHHS, HA OCHOBE INPHUMEPHOW OCHOBHOW O00Ie00pa3oBaTebHONW MPOrPaMMBbI
ocHOBHOro obmiero oOpazoBanusi ot 08.04.2015 Nel/l5, ¢ yderom ¢enepanbHOro mepeyHs
Y4eOHHUKOB, DPEKOMCHIIOBAHHBIX (JIOMYIIEHHBIX) K HKCIIOJL30BAaHHIO B 00pa30BaTEILHOM
nporecce B 00pa3oBaTENbHBIX YUPEKICHUSIX, PEATU3YIOMUX O00pa3oBaTENbHBIE MPOTPAMMBI
o0r1ero o0pa3oBaHus U UMEIOIIUX TOCYJAPCTBCHHYIO aKKPETUTAIIUIO.

[Iporpamma paccuumtana Ha 68 dacoB (2 waca B Hemenmro). JlaHHas pabouas mporpamma
peamu3yercss B YMK T'.E. Pymsutuca u ®.I'. @enpamana «Xumuda. 8-9 kmacc», Mocksa,
IIpocsemienue, 2017.

3agaum oOyueHmus.

OpHOll W3 BaXHEHIIMX 3ada4 OCHOBHOro oOmero o0pa3oBaHUsl SBISETCS MOJATOTOBKA
00y4aoUIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOODPY KM3HEHHOTO M MPO(ECCHOHATBHOTO
nytd. O0yJaromuecs JOHKHBI HAYyYUThCS CAMOCTOATEIBHO CTAaBUTh LIEIH U ONPENENATh IyTH UX
JOCTHKEHUSI, MCIIOb30BaTh MPUOOPETEHHBII B LIKOJE ONBIT B PEaJbHOM JKU3HU, 32 PAMKaMH
yueOHOro rpolecca.

XuMus Kak y4yeOHbIH IpeIMeT BHOCHUT CYILECTBEHHBIM BKJIaJ B BOCIUTAaHUE WM pa3BUTHE
o0yyaroIuxcsi; OHa MPHU3BaHA BOOPYXHUTb UX OCHOBAMHM XUMHMUYECKUX 3HAHHUM, HEOOXOIHUMBIX
JUTS TIOBCETHEBHOM JKM3HH, 3aJI0KUTh (DYHJIAMEHT JUISl JajdbHEHIEero COBEpUIEHCTBOBAHUS ITHX
3HaHUHM, a TakXke CrnocoOCTBOBATh O€30IacHOMY TIIOBEACHUIO B OKpyXKawlleil cpene u
OepeXHOMY OTHOILIEHUIO K Hel. OHOM 13 3a7a4 00y4eHus SBIISETCS pa3BUTHE TO3HABATEIbHbIX
UHTEPECOB B  MPOLECCE CAMOCTOATENBHOTO MPHUOOPETEHUS XUMHUYECKHUX 3HAaHUM U
HCIIOJIb30BaHUE Pa3IMYHBIX MCTOYHUKOB MH(OpMAIMK, B TOM UYUCJIE KOMIBIOTEPHBIX, a TAKKe
BOCIIUTaHHE YOEXJAEHHOCTH B TMO3UTUBHOW POJM XMMHUHU B >KU3HHU COBPEMEHHOIO OOIIecTBa,
HEOOXOJUMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M OKpYKarollen
cpexze.

Y4eOHO-MeTOAMYECKUI KOMILJICKT.
[Tpu coctaBnenuun paboueit MporpaMmbl UCIOIB30BAICS Y4€OHO-METOANYECKUN KOMIUIEKT
015 yuumens:

1. Cranpapt 0CHOBHOrO 001Iero 06pa3oBaHus IO XUMHUH.

[TpumepHas mporpamMmma OCHOBHOTO 00111ero 00pa3oBaHUs 10 XUMHH.

3. bpeiirep JL.M., baxenoBa A.E. Xumusa 8-11 kmaccel. Pa3BepHyTroe Temarumueckoe
wianupoBanue 1o yueOHukam [ .E.Pymsutuca, O&.I'.®enpamana. — Bonarorpan:
U3/1aTeJILCTBO «YuHuTelby, 2008.

4. Tapa H.H. Xumusa. Paboume mnporpammsel. Ilpenmernas nunus ydyeOHukoB I. E.
Pymsutuca, ®@. I'. ®enpamana. 8§ — 9 xacchl : mocobue it yaurtesneil oomeodpazoBar.
opranmzanuii / H.H. T'apa. — 2-e uzn., nomn. — M. : [Ipocsemenue, 2013.

5. T'apa H.H. Xumus: ypoku B 8 kiacce: mocobue s yuurens/ H.H. I'apa. — 2-e u3n.,
nepepad. — M.: [Ipocsemnienue, 2014.
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6. TI'apa H.H. Xumusa. KorarponpHbie U mpoBepounbie paboThl. 8-9 kiaccel / H.H.I'apa. —
Hpoda, 2004.

7. Papmenxwmii A.M. Xumwms. [dunaxktuueckuit matepuan: 8 — 9 kmaccel: [locobuwe mmst
yuuTeneil o0meoOpazoBaTenbHbIX yupexxaenud / A.M. Pageukmii. — 3-e m3n. - M.:
IIpocsemenue, 2011.

OJ1A YUAUAUXCA:

1. Pymsutuc I'. E., ®enpaman @. I'. Xwumua. 8 xmacc. PI'OC.: yueOHMK s
obmeoOpazoBaTenbHbIX yupexkaenuii / Pymsuruc I'. E. - M.: [Ipocsemenne, 2022.

2. T'apa H. H. Xumus. 3a1auyHuK ¢ «[TOMOIIHUKOMY. 8 — 9 Kilacchl :0COOME AJIsl yJaIIuXCs
obmeobOpazoBar. yupexnaenuid / H. H. T'apa, H.U. TI'abpyceBa. — 4-¢ m3a. — M.
[Tpocsemenue, 2013.

Ilnanupyembie pe3ybTaThl 00y4eHUS.

I/I3yqe1me XMMHHM B OCHOBHOH IIKOJIe JAaeT BO3MOKHOCTb J0CTHYb CJIeayrmmux
peE3yJbTAaTOB B HANIPABJICHUHU JIUYHOCTHOIO Pa3BUTUA:

e BOCIIUTAaHME POCCUICKONW TIpaXJaHCKOW HWAEHTUYHOCTU: MATPUOTU3MA, JIIOOBU H
yBaxkeHHI0 K OTedyecTBy, YyBCTBa TOPAOCTH 3a CBOKO PoauHy, 3a pOCCHICKYIO
XMMHUYECKYIO HayKY;

e (opMupOBaHHE IIEJTOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUS HayKM U OOIIECTBEHHON NPAaKTUKH, a TakKXe COLHAIbHOMY,
KYJIbTYPHOMY, I3bIKOBOMY U JJYXOBHOMY MHOT0OOPa31I0 COBPEMEHHOIO MUPA;

e (opMupOBaHHE OTBETCTBEHHOI'O OTHOIICHUS K YUYEHHUIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOPAa3BUTHIO M CAMOOOPA30BAaHHIO HA OCHOBE MOTHBALMU K OOYYEHHUIO M IO3HAHHIO,
BbIOOpY NpodmiIbHOr0 00pa30BaHUS Ha OCHOBE HHGPOpPMAIMU O CYIIECTBYIOIIUX
npodeccusix U JUYHBIX TPOo(EeCCHOHATBHBIX MPEANOYTEHUH, 0CO3HAHHOMY MOCTPOEHUIO
UHIUBUAYaJIbHOM  00pa3oBaTelNbHOM  TPAaeKTOPUM  C  Y4eTOM  YCTOHYMBBIX
IMMO3HAaBAaTCIbHBIX HHTCPECOB;

e (opMupoBaHHE KOMMYHMKATHBHOW KOMIIETEHTHOCTH B 00pa30BaTEeNIbHON, OOIIECTBEHHO
MIOJIE3HOH, Y4eOHO-HCCIIeI0BATEIbCKON, TBOPYECKON M IPYTUX BUIAX JICATEILHOCTH;

e (opMupoBaHME TOHMMaHHUS LEHHOCTH 3/0pOBOrO U Oe3omacHOro olpas3a >XKHU3HH;
YCBOCHHUEC IIPpaBUJI HWHIUBHUAYAJIBHOTIO MW KOJIUICKTHBHOI'O 0e301macHoTo IIOBECACHUSI B
Ype3BbIYAIHBIX CUTYAIMSIX, YTPOKAIOIIUX KU3HU U 3/I0POBbIO JIOAEH;

e (QopmupoBaHuE MM03HABATENBHON U MHPOPMALIMOHHOMN KYJIbTYpbI, B TOM UHCJE PA3BUTHE
HaBBIKOB CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMU MOCOOMSMHU, KHUTAMH, JTOCTYITHBIMU
HHCTPYMCHTAMU U TCXHUYCCKUMHU CPCACTBAMU I/IH(i)OpMaHI/IOHHI)IX TeXHOHOFHfI;

e (opMuUpOBaHHE OCHOB HKOJOTHYECKOTO CO3HAHHMS HAa OCHOBE NPU3HAHMS LIEHHOCTH
JKU3HM BO Bcex e MMPOABJIICHUAX H H@O6XOJII/IMOCTI/I OTBETCTBCHHOI'O, 6epe>I<Hor0
OTHOILEHHS K OKpY’Karollel cpee;

(] Pa3BUTHEC TOTOBHOCTH K PCIICHHUIO TBOPYCCKHUX 3aJad, YMCHUSA HaxXOAWUTH aJICKBATHBIC
CHocoObI MOBECHHS U B3aUMOJICHCTBHS C TapTHEpaMH BO BpeMsi yueOHOM 1 BHEey4eOHOM
NESITEIbHOCTH, CIOCOOHOCTH OLIGHMBAaTh IPOOJIEMHBIE CHUTyalldd W OINEPaTHBHO
NPUHUMATh OTBETCTBEHHBIE PELICHUS B PA3IMYHBIX MPOIYKTUBHBIX BUIAX ACATEIbHOCTU
(yueOHast MOMCKOBO-HCCIIEI0BATENIbCKAS, KIIYOHAs!, TPOSKTHAS, KPYXKKOBas | T. I1.).

MeTtanpeamMeTHble pe3yJbTaThl:

Yuawuecg O0IICHDL ymemsn.



e  CaMOCTOATENTHLHO OOHApYXHMBaTh W (HOPMYIHUPOBATH y4eOHYIO MpoOJEeMy, ONPEACNAThH
1eJTb Y9eOHOM NesTeIbHOCTH;

e BBIJBUTATh BEPCUU pEIlICHUs MPOOIEMbl, 0CO3HABATh KOHEUHBINA PE3yNIbTaT, BEIOUPATh U3
NPEUIOKEHHBIX U HCKATh CAMOCTOSTENILHO CPECTBA JOCTHKEHUS LIEIH;

e  COCTaBJIATH (MHAMBHUAYAJILHO WU B TPYIIE) IJIaH PELICHUS MPOOIEMBL;

e paboTaTh MO TIJIAHY, CBEPSATh CBOM [JEHCTBUS C LENBI0 M, HPU HEOOXOIUMOCTH,
UCIPABIISATH OLIMOKU CAMOCTOSITEIHHO;

e B JMAJOTre C yYUTEJEM COBEPIICHCTBOBATH CAMOCTOSITENILHO BBIPAOOTAHHBIE KPUTEPHH
OLICHKU;

e AHANM3UPOBATh, CPABHMUBATH, KIACCU(PHUIMPOBATH M 0000mAaTh (AKTBI M SIBICHUSL.
BhISBASTS NPUYMHBI U CIEACTBHSI IPOCTHIX SABJICHUM;

e OCYILECTBJIATh CPaBHEHHE, KIacCH(UKAIUIO, CAMOCTOATEIBHO BBHIOMpAash OCHOBAaHUS H
KPUTEPUU U1 YKA3aHHBIX JOTHUECKUX OIepaluii;

e CTPOHWTb JIOTMYECKOE pacCYyKIEHHE, BKIIOYAIONIEe YCTAaHOBICHHE MPUYMHHO-
CJIEICTBEHHBIX CBSI3EH.

e CO3/1aBaTh CXEMAaTHYECKHE MOJETH C BBIACICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK
o0BeKTa.

e  COCTaBJIATH TE3UCHI, PA3JIMYHbIC BU/IbI INIAHOB (ITPOCTHIX, CIOKHBIX U T.IL.).

e mpeoOpa3oBBIBaTh MH()OPMAIIHIO U3 OAHOTO BHU/A B IPYTroi (TaOIHMITy B TEKCT U TIp.).

e yMETh ONPENENATh BO3MOXKHBIE HCTOYHHKUM HEOOXOIMMBIX CBEIECHUH, MPOU3BOJIUTH
NOUCK MH(POPMALINH, aHATN3UPOBATH M OIICHUBATh €€ JJOCTOBEPHOCTH

Pecynamusnvie YV/I:

e 0CO3HaBaTh CaMOro ce0sl Kak JABMXKYILIYIO CHJIY CBOEro Hay4deHHs, CBOIO CICOOHOCTh K
MOOWIM3allMM CHUJI W DHEPIUM, BOJEBOMY YCWIMIO K BbIOODY B CHUTyalluH
MOTHBAIIMOHHOT'O KOH(JIUKTA, K IPEOI0JIEHUIO MPEMSITCTBUH;

e ONpEIENITh HOBBIM YpOBEHb OTHOLIEHMSI K CaMOMy ce0e Kak CYObEKTY JAeATeIbHOCTH.
Iloznasamenvnvie YVJI:

e  CIOCOOHOCTH CO3HATEJILHO OPTaHNU30BbIBATh CBOIO YUEOHYIO 1€ATEIbHOCTD;

e BJAJEHHE yMEHUSAMH paboTaTb ¢ Yy4eOHOM M BHEWIKOJbHOW HH(pOpMaruei
(cucremMaTu3upoOBaTh, AHAIU3UPOBATH U 0000maTh (aKThl, COCTABIATH IIJIaH,
¢dopmynupoBaTh ¥  OOOCHOBBIBATH  BBIBOJABI, KOHCIEKTHPOBATH), HCIHOJIb30BAThH
COBPEMEHHbIE HCTOYHUKU NH(OPMALINH;

e CHOCOOHOCTH pemIaTh TBOPYECKHE 3aJaud, MPEJACTaBIATh Pe3yJbTaThl  CBOEH
JEATEIbHOCTH B Pa3IMYHBIX bopmax (cooOuienue, MIpe3eHTAIINS).
Kommynuxamuenvie YV/:

e CHOylmaTh W CIBIIIATH JIPYT APYyra, ¢ AOCTATOYHOM MOJHOTOM M TOYHOCTHIO BBIPAXKATh
CBOM MBICJIA B COOTBETCTBHUU C 33/1a4aMH U YCIOBUSMU KOMMYHUKAIINH;

e 00BIBaTh HEIOCTAIONIYI0 HWH(OpPMAIMIO C TIOMOIIBI BOMPOCOB (ITO3HABATEIbHAS
WHUITUATUBHOCTH );

e YCTaHABIMBATh pabouyue OTHOUIEHMS, d(PPEKTUBHO COTPYIHHYATH M CHOCOOCTBOBATH
IPOAYKTUBHON KOOIIEpAIUH.

IIpenmeTHbIe pe3yJibTAThI 00YUYEHHS
Obyuaembiil Hay4yumcsi.

e OMNWCHIBATh CBOWCTBAa TBEPHABIX, JKHIKUX, Ta3000pa3HbIX BEIIECTB, BBIACIISI HUX
CYILIECTBEHHbBIE MTPU3HAKY;



e XapaKTepu3oBaTh BELIECTBA IO COCTaBy, CTPOCHMIO M CBOMCTBaM, YCTaHABIMBATb
NPUYHHHO-CJIECTBEHHBIE CBA3M MEXY JAHHBIMU XapaKTEPUCTUKAMU BEILECTBA;

e DACKpBIBaTh CMBICII OCHOBHBIX XUMHMUYECKHUX IOHATHUH «aToM», «MOJIEKYyJay,
«XUMHUYECKHUI DIIEMEHT», «IIPOCTOE BEILECTBO», «CII0)KHOE BELIECTBOY», «BAJIEHTHOCTBHY,
UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XHUMMH;

e u300pakaTh COCTaB MPOCTEHIINX BELIECTB C IOMOINBIO XUMHYECKUX (GOPMYI H
CYIIHOCTh XMMHYECKHX PeaKUil ¢ IOMOIBI0 XUMUYECKUX YPAaBHEHUH;

e BBIYUCIATH OTHOCUTENBHYKO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEILECTB, a TaKkKe
MacCOBYIO JOJII0 XMMHUYECKOI'O 3J€MEHTa B COEAMHEHUX JUIsl OLIEHKU MX MPaKTHYECKON
3HAYUMOCTH;

e CPaBHUBATh [10 COCTABY OKCHUJIbl, OCHOBAHUS, KUCIOTHI, COJIU;

e KIaccu(UUUPOBATH OKCHJIBI U OCHOBAHUS 10 CBOMCTBAM, KUCIIOTHI M COJIH 110 COCTaBY;

e ONMCHIBATh COCTaB, CBOICTBAa M 3HaueHHUE (B IPUPOAE U MPAKTUUYECKON IEATEIBHOCTH
YeJI0BEKA) MPOCTHIX BELIECTB — KUCIOPOJa U BOAOPOJIa;

e JlaBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XHMHYECKHUX OSJIEMEHTOB M BaKHEHIIUX
COCIUHCHHMI €CTCCTBEHHBIX CEMCHCTB;

e I0JIb30BaThCs J1AOOPATOPHBIM 00OPYJOBAHUEM U XMMUYECKOH MOCYA0H;

e IIPOBOJUTH HECIIOKHBbIE XUMHUECKUE ONbITHl U HAOIIONEHUS 32 U3MEHEHUSMHU CBOICTB
BELIECTB B IPOLIECCE UX MPEBPALICHHI; COOIIOATh MTpaBUila TEXHUKH 0€3011aCHOCTHU MIPU
IPOBEICHUH HAOJIOJICHUI 1 OIIBITOB;

e pa3nMyaTh HKCHEPUMEHTAIbHO KHUCJIOTBl M WIENOYM, MOJb3YSICh HHIUKATOPaMU;
0CO3HaBaTb HEOOXOAMMOCTh COOJIIOJIEHHS Mep Oe30IacHOCTH INpu OOpallleHuu ¢
KHUCJIOTaMU U ILEJI0YaMH.

Obyuaemblii NOLYYUM 803MOHCHOCb HAYUUMBC

e TPaMOTHO OOpaIIaThCs C BEIIECTBAMHU B TOBCEIHEBHOM KU3HU;

e OCO3HaBaTh HEOOXOAMMOCTH COONIOJEHUS TPaBUI OSKOJOTHUYECKH Oe30MacHOTO
MOBEJICHUS B OKPYXKAIOUIEH TPUPOJAHON CpeIE;

e TOHUMATh CMBICI U HEOOXOAMMOCTh COOJNIIOJICHUS TPEANUCAHUMN, MpenIaraeéMbix B
HHCTPYKIUAX IO UCITOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XUMUH U ap.;

e HCIMONB30BaTh MPHOOPETEHHBIE KIIOYEBBIE KOMIIETEHTHOCTH TPH  BBIIOJHEHUU
UCCJIEIOBATEIbCKUX IPOEKTOB IO HW3YYEHHIO CBOWCTB, CHOCOOOB TMONYYEHUS H
pacno3HaBaHUs BEUIECTB;

e pa3BHBaTb KOMMYHHUKATHBHYK) KOMIIETEHTHOCTb, HCIIOJIb3ysl CpEICTBA YCTHOM U
MUCbMEHHOW KOMMYHHKAIIMM TpU padoTe ¢ TEKCTaMH y4eOHHKA M JOMOJTHUTEIbHOU
nHTepaTypofI, CIIpaBOYHBIMU Ta6J'II/IIIaMI/I, MpOABJIATE T'OTOBHOCTH K YBAXXCHHUIO HHOU
TOYKH 3PEHUS TIPU 00CYKIEHUU Pe3yIbTaTOB BHIMIOJIHEHHON pabOTHI;

(] 00BEKTHUBHO OILICHUBAThH I/IHCbOpMaI_[I/IIO 0 BCIIECTBAX M XHMHUYCCKHX IIPOLECCax,
KPUTHYECKH OTHOCHUTHCS K TICEBAOHAYYHOW MH(pOpMAINH, HETOOPOCOBECTHON peKiiame,
Kacarolleics UCTIOIb30BaHMs Pa3IMYHbIX BEIECTB.

Ilepuoguyecknii 3aKOH ¥  NEePUOAMYECKAsi CHCTEMAa XHMHUYECKMX 3JEMEHTOB
. . MenpaeneeBa. CTpoeHue BellecTBa.

Obyuaemviii HAYUUMCAL.

e KJIaccH(UUIMPOBATh XUMHYECKHE OJEMEHTHl Ha METajUulbl, HEMETaJUlbl, 3JIEMEHTHI,
OKCHJIBI U THJIPOKCHABI KOTOPBIX aM(OTEpHBbl, U HHEPTHHIE 3JEMEHTH (Ta3bl) Uis
OCO3HAHHS BAKHOCTHU YIIOPSIOYEHHOCTH HAYYHBIX 3HAHUN;

e PAacKpbIBATh CMBICI IIeproanyeckoro 3akona J[. . Menneneesa;

e ONWCHIBATh M XapakTepu3oBaTb TaOIMUHY0 (OpMYy MEPUOIUYECKON CUCTEMBI
XUMUYECKHUX HJIEMEHTOB;



e  XapaKTEpU30BaTh COCTAaB AaTOMHBIX SACP M PACHPENCIICHUE YHCIAa DJIEKTPOHOB II0
JIEKTPOHHBIM CJIOSM aTOMOB XMMHUYECKHX 3JIEMEHTOB MaJbIX IIEPHUOJ0B NEPUOANUECKON
CUCTEMBI, a TAK)KE KaJausl U KaJIbLIKs;

e pa3nMyYaTh BHJIbI XUMUYECKOW CBSI3U: MOHHYIO, KOBAJEHTHYIO IMOJISIPHYIO, KOBAJIEHTHYIO
HENOJIIPHYIO U METAJUIMYECKYIO;

e u300paxkaTh DSJEKTPOHHO-UOHHBIE (POPMYIIBI BELIECTB, OOPAa30BAHHBIX XUMHUECKUMHU
CBSA35IMHU Pa3HOIO BUJA;

e  BBIABIATH 3aBUCHUMOCTbH CBOICTB BEIIECTB OT CTPOEHUS UX KPUCTAIUIMYECKHUX PELIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

e  XapaKTepU30BaTh XHWMUYECKUE BJIEMEHTBl U UX COCIMHEHHUS HAa OCHOBE IOJOXKECHUS
3JIEMEHTOB B MEPUOMUECKON CUCTEME U OCOOEHHOCTEH CTPOSHMSI UX aTOMOB;

e ONNCBIBATH OCHOBHBIE dTalbl OTKpbITUA . 1. MeHeneeBbIM IEpuOAMYECKOTO 3aKOHA U
HEPUOJINYECKON CUCTEMbl XUMUYECKUX 3JEMEHTOB, )KU3Hb U MHOI000pa3Hyl Hay4dHYIO
JIEATEIIbHOCTh YYEHOTO;

e  XapaKTEpU30BaTh HAYYHOE U MHUPOBO33PEHUECKOE 3HAYEHHUE NEPUOAMYECKOIO 3aKOHA U
IIEPUOIUYECKON CHCTEMBI XMMUYECKUX 3JIeMeHTOB 1. 1. Menneneena;

e 0CO3HaBaTb HAy4HbIE OTKPBITHUS KaK pe3yJabTaT AJUTEIbHBIX HaOIIO/IEHUH, OIBITOB,
Hay4HOU ITOJIEMHMKH, IIPEOJIOJICHHS TPYAHOCTENH U COMHEHUM.

O6yqaeMbn7 nOJY4Um 603MOINCHOCMb Hayqumbc,q:

e 0OCO3HaBaThb 3HAYCHHE TEOPETHMYECKUX 3HAHUN M NPAKTHUYECKOH JeATEIbHOCTU
YEIJIOBEKA;

e  ONMUCHIBATH U3YYCHHbIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI JIOTMKY CUCTEMHOI'O aHAJIN3a;

e TINPUMEHATh 3HAaHHA O 3aKOHOMEPHOCTSAX IIEPUOJMYECKOW CHUCTEMBl XUMHUYECKUX
HJIEMEHTOB JUIsl 0OBSACHEHUS U NPEIBUICHNS CBOWCTB KOHKPETHBIX BEIIECTB;

e pa3BHUBaThb HWH(OPMALMOHHYIO KOMIETEHTHOCTh IMOCPEICTBOM YIIyOJeHHs] 3HaHUHA 00
UCTOPUM CTAHOBJIEHUS XUMUYECKOM HAyKH, €€ OCHOBHBIX IOHATHH, NEPUOAUYECKOTO
3aKOHa Kak OJIHOTO W3 BAXKHEWIINX 3aKOHOB IIPUPOJBI, a TaKXKe O COBPEMEHHBIX
JOCTHIKCHUAX HAYKU U TEXHUKHU.

MHoroo6pa3ue XUMHYECKUX PEAKIHIA.
Obyuaemviii HAy4UMCsL.

e OOBSCHATH CYTh XHMMMYECKHX TPOLECCOB M HUX NPHUHLUIHAIBHOE OTIWYHE OT
bu3nuecKux;

e Ha3bIBATh IIPU3HAKHU U YCIOBUSA MPOTEKAHNS XUMUYECKUX PEAKLIAN;

e YCTAaHABJIMBATh NPHUHAMIECKHOCTb XUMUYECKOM PEAKIUU K OINPEACIEHHOMY THIIY II0
OJIHOMY U3 KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) IO YMCIIy M COCTaBY UCXOJHBIX BEIIECTB
U TIPOJIYKTOB peaKkiuy (peakluy COeAMHEHUs, Pa3JIOKEHUs, 3aMEeIIeHUsI 1 0OMeHa); 2) 1o
BBIIEJICHUIO  WJIM  TOIVIOIIEHHWIO  TEIUIOTHl  (peakuuu  HK30TEPMUYECKHE U
OHAOTEPMUYECKHUE); 3) IO M3MEHEHHUIO CTENEHEW OKMCIEHUS XMMHMUYECKHUX DIIEMEHTOB
(peakuuy OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE);

e COCTaBJIATH YPAaBHEHMs PEAKIHi, COOTBETCTBYIOIUX MOCIEA0BATEILHOCTH («IIETIOUKE»)
IIPEBPAILCHNI HEOPraHUYECKUX BEIIECTB PA3IIMYHBIX KJIACCOB;

e BBIABIATH B IIPOLIECCE DKCIEPUMEHTA IPU3HAKH, CBUICTEILCTBYIOIIME O IMPOTEKAHUU
XUMUYECKON PEAKIINN;

e IIPUTOTOBJIATH PACTBOPBI C OIPEAEIEHHON MACCOBOU J10JIEW paCTBOPEHHOIO BEILIECTBA.

Obyuaembiii NOLYYUM 803MOHCHOCHb HAYUUMBC



e *MPUBOJUTH TPUMEPHI PEAKIUH, MOATBEPKIAIONINX CYIIECTBOBAaHUE B3aUMOCBSI3H
MEXIy OCHOBHBIMH KJIACCAaMU HEOPTraHUYECKHUX BEILECTB

MHuoroo0pa3ue BelecTB.
Obyuaemviii HAy4UmMcs.

o OHpGI[CJISITB HpI/IHaI[JIe)KHOCTB HeOpFaHI/I‘-IeCKI/IX BCIICCTB K OI[HOMy nu3 I/I3y‘-IeHHBIX
KJIACCOB/TPYIIIT: METAJIJIbI U HEMETAJLIbI, OKCH/IbI, OCHOBAHUSI, KHCIIOTHI, COJIH;

e  COCTaBJATH (DOPMYIIBI BEIIECTB MO MX HA3BAHUSIM;

e  OMNpENENATh BAJCHTHOCTh U CTECTICHh OKHCIICHUS 3JIEMEHTOB B BEIIIECTBAX;

e COCTaBJATH (DOPMYJIBI HEOPTAaHWYECKUX COCIUHEHUN TO BAJCHTHOCTSM H CTEIEHSIM
OKHCJICHHUS DJIEMEHTOB, a TaKXe 3apsjaM MOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH;

e OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS (U3MYECKUX U XUMHUUYECKUX CBOMCTB IPOCTHIX
BCIICCTB (MeTaJIJIOB u HeMeTaJIJIOB) 1 UX BBICHIUX OKCHIOB, O6pa3OBaHHI>IX 3JICMCHTAMHA
BTOPOT'O M TPETHETO MEPUOJIOB;

° Ha3bIBATH O6HII/IC XUMHUYCCKUC CBOfICTBa, xapaKTepHLIe JJIA FpYHH OKCHJOB:. KHUCIIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX;

e Ha3pIBaTh OOIIME XMMHYECKHE CBOMCTBA, XapaKTEpHBIC I KaXKIOTO H3 KJIacCOB
HEOPraHWYECKUX BELIECTB: KUCJIOT, OCHOBAHUH, COJIEH;

e TPHWBOJAWTH TNPHUMEPHl  PEAKIWH, MOATBEPKIAOIIMX  XUMHUYECKHE  CBOMCTBA
HEOPraHWYECKUX BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAaHUW U COJIEH;

e OMNpENENATh BEIIECTBO-OKUCIUTEIP M BEIIECTBO-BOCCTAHOBUTEIb B OKHUCIUTEIBHO-
BOCCTAHOBHUTCJIIBbHBIX pCaKIII/ISIX;

e COCTaBIATH OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHBIA OaliaHC (A7 M3YYEHHBIX peakiuil) 1mo
HpeI[J'IO)KeHHI)IM cxeMam peaKm/Iﬁ;

e TMPOBOJUTH TAOOPATOPHBIE OMBITHI, MOATBEPKAAIONINE XUMUUECKHUE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTAaHWYECKUX BEIIECTB.

Obyuaembiii NOLYYUM 803MOHCHOCb HAYUUMBC:

e MPOrHO3UPOBATh XMMUYECCKHE CBOWCTBA BEIECTB HA OCHOBE UX COCTaBa M CTPOCHHUS;

e TMPOTHO3UPOBATh  CHOCOOHOCTh  BEIIECTBA  MPOSBISATH  OKUCIUTEIbHBIC  HJIH
BOCCTAHOBUTEIIbHBIC CBOWCTBA C YYETOM CTEIICHEW OKUCIICHHSI 3JIEMEHTOB, BXOSIINX B
€ro COCTaB;

o BBISIBJISATH CymeCTBOBaHI/Ie FeHeTH‘-IeCKOfI B3aMOCB3U Me>1<21y BCIIIECTBAMHU B pf[)ly:
MPOCTOE BEUIECTBO — OKCHJI — THUAPOKCH] — COJIb

Conep:xanue y4eOHOI0 nmpeamMera.

B cucrteme ecrecTBeHHOHaAYYHOTO 00pa30BaHUs XUMHUSI KaK yueOHBIN MpeIMEeT 3aHUMAET BaXKHOE
MECTO B TO3HAHUHM 3aKOHOB HPUPOIBI, (OPMHUPOBAHUM HAYYHOW KAPTHHBI MHpa, CO3AAHUU
OCHOBBI XUMUYECKHX 3HAHUH, HEOOXOIMMBIX JJIsl TOBCEHEBHOM KHU3HU, HABBIKOB 37J0POBOTO U
0€30I1acHOro JJIs YeIOBeKa M OKpYXarolllel ero cpenbl o0pa3a )KHU3HH, a TAK)KE B BOCIIUTAHUU
9KOJIOTUYECKOH KYIbTYpHI.

YcnemHocTh M3yuyeHus] XMMUU CBSA3aHA C OBJAJICHUEM XHMHUYECKHUM SI3BIKOM, COOJIIOJCHHEM
npaBuil 0e30macHOM pPabOThl MPH BBINOJIHEHUMH XUMHYECKOTO 3KCIIEPHUMEHTAa, OCO3HAHUEM
MHOTOUYHCJIEHHBIX CBSI3€Ml XUMUU C IPYTMMHU NIPEAMETaMHU IKOJIBHOTO Kypca.



[Iporpamma BKiIrO49aeT B ce0si OCHOBBI HEOPTaHUYECKON M OpraHuvecKoi xumuu. [ maBHOM nmeei
MIPOTPaMMBI SIBIIIETCS CO3TaHMe 0a30BOTr0 KOMILJIEKCA OMOPHBIX 3HAHUN TI0 XUMHH, BRIPAKEHHBIX
B (hopMe, COOTBETCTBYIOIIEH BO3PACTY 00YUaIOIINXCS.

B conep:kanum 1aHHOTO Kypca MpeACTaBICHbl OCHOBOIOJIAralolue XUMUYECKUE TEOPETHUECKUE
3HAHMS, BKIIOYAIOIIME M3YYEHHE COCTaBa M CTPOCHMS BELIECTB, 3aBUCUMOCTH MX CBOWCTB OT
CTPOEHHUsI, TPOTHO3UPOBAHUE CBOMCTB BEIIECTB, UCCIEAOBAHUE 3aKOHOMEPHOCTEH XUMUUYECKHUX
MIPEBPAILECHHI U yTEH yIPaBICHUS] MU B LEJSIX [TOJIYYEHUS BEECTB U MaTEPUAIOB.
TeopeTnyeckyro OCHOBY M3YUYECHHS] HEOPraHMYECKOW XMMUM COCTaBJISIET aTOMHO-MOJIEKYJISIPHOE
yuenue, [lepuognyeckuii 3akon [[.M. MenaeneeBa ¢ KpaTKUMH CBEICHUSMH O CTPOCHHH aTOMa,
BUJIaX XUMHYECKOU CBSI3U, 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX PEaKIIUil.

B u3ydeHun kypca 3Ha4uTENbHAs POJIb OTBOAUTCS XMMUYECKOMY 3KCIEPUMEHTY: IPOBEICHUIO
MPAKTUYECKUX U JTAOOPATOPHBIX padOT, OMHMCAHUIO PE3YJIBTATOB YUEHUYECKOTO IKCIEPUMEHTA,
COOJIIOZICHUIO HOPM U TMIPaBHII O€30MacHOl paboThl B XUMUYECKOH J1a00paTopuu.

Peanu3zanus maHHOW TporpaMMbl B Tporiecce OOydeHHUs TO3BOJUT OOYYAIOIIUMCS YCBOUTH
KJIFOUEBbIE XUMUYECKUE KOMIIETEHIUU U MOHAThH POJIb U 3HAYEHUE XUMUU CPEIU IPYTUX HAYK O
IpUPOJIE.

Wzyuenne mnpenmera «Xumus» B dYacTd (OPMUPOBAHUA Yy OOYYAIOIIUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHUS OOIIEHAYYHBIX METOAOB (HaONIIOJCHUE, W3MEpPEHHUE, DKCIEPUMEHT,
MOJICIUPOBAHUE), OCBOCHHUS MPAKTUYECKOTO IMPUMEHEHHsS HAy4YHBIX 3HAHWW OCHOBAaHO Ha
MEXIPEAMETHBIX  CBs3AX ¢ npeameramu: «buonorus», «l'eorpadusy», «cropus»,
«Jluteparypa», «Martemaruka», «OCHOBBI 0€30MAaCHOCTH KU3HEIEATEIbHOCTHY, «Pycckuit
A3BIK», «DU3NKa», « IKOJIOTHSI.

9 kJaacc.

[ToBTOpEHME OCHOBHBIX BOIIPOCOB 8 Kilacca.

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema Xumuyeckux anemeHTos .M. MenzaeneeBa B
CBETE TEOPUH CTPOEHUS aTOMA.

Xumunueckas cBsi3b. CTpoeHue BenlecTBa. TUIBI KPUCTAITIMYECKUX PELETOK.

XVMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB. PacueTsl 10 XMMUUYECKUM
YpaBHEHUSIM.

Hemonctpauuu. Tabnuna «Buasl ca3eit». Tabmauna « TUIbI KPUCTAITMYECKUX PELLIETOKY.

Tema 1. Knaccuduxanus XxuMuyeckux peaxkiui.

TennoBoii 3¢ ekt xumudeckoit peakuuu. TepMoOXUMUYECKHE YPAaBHEHUS, pACUETHI 110 HUM.
CKopoCTh XMMHUYECKHUX peaklMil. 3aBUCUMOCTb CKOPOCTH XMMHUYECKUX PEAKIUN OT Pa3IUYHBIX
YCIIOBUI: OT INPHUPOABI PEArupyroluX BELIECTB, IUIONIAJN IOBEPXHOCTH COIPUKOCHOBEHHS,
KOHIEHTPAllUd  pearupyrolux BeUIecTB, TeMIepaTypbl, KaTaauzaropa. XHUMHYECKOe
paBHOBECHE, YCIIOBHS €ro cMelleHus. Pemenue 3aaau.

JemoHcTpanmy.

JleMOHCTpanysl OIBITOB, BBIACHSIOIIMX 3aBUCUMOCTh CKOPOCTH XHMMHUYECKUX PpEaKIHMd OT
pa3InyYHbIX (AaKTOPOB.

Tabmuupl «OOpaTHUMble peakun», «XUMHUYECKOoe paBHOBecHe», «CKOpPOCTh XHUMHMUYECKOH
peaKkIum».

Pacuernsle 3agaun.

PacyeTbl Mo TEpMOXUMHUYECKUM YpaBHEHUSIM.

Tema 2. DnekTponuTudeckas IUCCOLMALINS.

ONEKTPOIUTHl U HEINEKTPOJIUTHL. DJIEKTPOJIUTUYECKass AMCCOLHUAINS BEIIECTB B BOIHBIX
pactBopax. Monel. KaTtnonbsl n aHnonsl. ['mapaTHas Teopus pacTBOPOB. DJEKTPOJIMTUYECKAS
JTUCCOIMAIS  KHUCIIOT, menmodedr u cosneil. Ciabble W CUIbHBIE SJEKTPOJUTHL. CTeneHb
JUCCOLIMALINY. Peakuuu monHoro obmena. OKHCIHUTENbHO-BOCCTAHOBHUTENIBHbBIE PEAKIUH.
OKucnuTeNb, BOCCTAHOBUTEIb. [ HIPOIHN3 COE.



JemoncTpanuu. McnbiTanne pacTBOPOB BEIIECTB HA 3JIEKTPUUECKYIO TPOBOAUMOCTD. JIBUKeHHE
MOHOB B JIEKTPUYECKOM II0JIE.

JlaboparopHsble onbIThl. Peakiiy oOMeHa Mexay pacTBOpaMu AJIEKTPOJIUTOB.

[IpakTuyeckas pabora. PemeHne sKCIEpUMEHTAIBHBIX 3a/a4 MO TeMe «DIEKTPOJIUTHYECKAs
JTUCCOLIAAITUSY.

Tema 3. T'anoress!.

[TonokeHre rajoreHoB B MEPUOAMYECKOM cHCTeMEe M CTpOeHHE UX aToMoB. Duznueckue u
XUMHUYECKHE CBOICTBA rajlOr€HOB.

CpaBHuTeNbHAS XapaKTEPUCTHKA rajoreHoB. [IprMeHenne rajoreHos.

Xnoposogopoa. Ilonyuenue. ®usznueckue cBoiicTBa. CossiHas KUCIOTa U €€ COJIU.
[TpakTrueckas pabota. [lonydyenue xJ10poBOAOPOIa U U3YUEHHE €TI0 CBOICTB.

JemoncTpaunu. dusndeckue cBoicTBa rajoreHoB. [lonydeHue XJ10poBo10poaAa U pacTBOPEHUE
€ro B BOJIE.

JlaGopaTopHble OnbITHl. Pacnio3HaBaHuE COJITHOW KUCIIOTHI, XJIOPUIOB, OPOMHUIOB, HOIUAOB H
noja

Tewma 4. Kucnopon u cepa.

[TonoxxeHre KUCIOPOJia U Cephbl B MEPUOJIUYECKON CHUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHHE
UX aTOMOB. AJUIOTPOMHS KUCIOPOAa — O30H.

Cepa. Amnorponus cepbl. @usnyeckue M XUMU4eckue cBoiicTBa. Haxoxknaenuwe B mpupoje.
[Tpumenenue cepol. Oxcupn cepbi(IV). CepoBomopoaHass U CepHUCTash KUCIOTHI M MX COJIH.
Oxkcua cepoi(VI). Cepnast kucnota u ee coid. OKUCIUTENIbHBIE CBOWCTBA KOHIIEHTPUPOBAHHON
CEPHOM KUCIIOTHI.

[ToHsITHE O CKOPOCTH XMMUYECKUX peakinil. Karanmn3aropsl.

JemoHcTpanuu. AIJIOTPOIUS KHUCIOPOJa W Cephl. 3HAKOMCTBO C OO0pas3laMu IPHUPOIHBIX
cyns(huI0B, CyIb}aTos.

JlaGopatopHsble onbIThl. Pacnio3HaBanue cynbhui-, CyabQUT- 1 CyabhaT-uOHOB B pacCTBOPE
[TpakTrueckas pabota. Pemenune skcnepuMeHTalbHbIX 3a1a4 1o TeMe «Kucnopoa u cepay.
PacueTHble 3amaun. BbluncieHus Mo XUMHUYECKHMM YPaBHEHUSM peakIUil Macchl, KOJIMYECTBa
BEllecTBa WJIM 00bEeMa M0 M3BECTHON Macce, KOJMWYECTBY BELIECTBA MM OOBEMY OJHOIO W3
BCTYMNAIOIINX MJIH MOJIyYaIOIINUXCSl B PEAKIIUU BEILECTB.

Tewma 5. Azot u docdop.

[Tonoxenue azora u ¢pocdopa B NeproaNIEcKoil cucTeMe XUMUYECKUX 3JIEMEHTOB, CTPOCHUE UX
aTOMOB. A30T, (pu3nueckre U XMMHUYECKUE CBOMCTBA, MOJyueHUE U npumeHeHue. Kpyrosopor
azora B mpupoje. AmMmuak. dusnyeckre M XMMHUYECKME CBOMCTBa aMMMaKa, MOJYy4YEHHE,
npumenenue. Comu ammonwmsi. Oxcuasl azota(ll) m (IV). AsoTHas kuciota W €€ COJIH.
OxucnuTeNnbHble CBOUCTBA a30THOM KUCIIOTHI.

®ochop. Amnorponus Pochopa. Pusznueckue U xumMuueckue cpomctBa (ocdopa. Oxcup
docdopa(V). OprodochopHast KUCIOTA U €€ CONH.

MuHepanbHbIE YI0OpEHUSI.

Hemonctpauuu. [Tonyuenne ammuaka u ero pacTBopeHue B Bojie. O3HakoMIIeHHE ¢ 0Opa3iamu
IPUPOJIHBIX HUTPATOB, pochaTos.

JlaGopaTopHble OnbITHL. B3aumoneiicTBue coneii aMMOHHsS co mienodamu. O3HaKOMIIEHHE ¢
a30THBIMU U POCHOPHBIMU YIOOPEHUSIMH.

[TpakTyeckue paboThI

[Tonryuenne amMmmuaka 1 U3y4yeHHe ero CBONCTB.

OnpeneneHre MUHEPAJIbHBIX YAOOPEHHIA.

Tewma 6. Yriepoa u KpeMHUH.

[Tonoxenue yriepoaa u KpeMHUS B IEPUOANYECKON CUCTEME XMMUYECKHX 3JIEMEHTOB, CTPOCHHUE
UX aTOMOB. YTIEepoi, aIOTpOonHble MoaupuKanuu, (U3NYECKHe M XUMHUYECKHE CBOMCTBA
yriaepoaa. YTapHblii ras, CBOMCTBA U (PU3HUOJIOTUYECKOE JACHCTBUE HA OPTaHU3M. Y TJICKHUCIBINA
ra3, yrojbHas KUcioTa u ee coiu. KpyroBopot yriepoza B npupoze.

Kpemnunii. Oxcun kpemuusa(1V). Kpemuuenas kucinora u ee conu. Crexiio. LlemenT.



Hemonctpanuu. Kpucrammueckue pemieTkd anMasza W rpadura. 3HAaKOMCTBO C OOpas3iamu
OPUPOIHBIX KapOOHATOB M CHWIMKATOB. (O3HAaKOMIIEHHE C pa3lWYHBIMH BHJAMH TOIUIMBA.
O3HakoMJIEHUE C BUJAMU CTEKJIA.

JlaboparopHble onbIThl. O3HAKOMIIEHHE CO CBOMCTBAMH M B3aUMOIIPEBPAILIEHUSIMU KapOOHATOB U
rupokapOoHaroB. KauecTBeHHbIE peakliuy Ha KapOOHAT- U CHIIMKAT-UOHBI.

[Ipaktuueckass pabora. Ilomyuenue okcuga yriepona(lV) u  u3yueHue ero CBOMCTB.
Pacno3znaBanue kapOOHaTOB.

Tema 7. OOmiue cBOMCTBAa METAIIIOB.

ITonoxeHne MeTauioB B MEPUOAUYECKON cucTeMEe XUMHUYecKuX 3neMeHToB Jl. Y. MeHneneena.
Meramueckas cBs3b. PU3NMYECKME M XUMUYECKHE CBOMCTBA METAUIOB. Pl HampspkeHWM
METaJIOB.

[Tonstue o w™etamuryprun. CrocoObl momydenus wMetamioB. CraBsl  (CTallb, YYTyH,
mopantoMuHuid, Oponsa). [IpoOnema 06e30TXOIHBIX MPOM3BOACTB B METAUIYpPrUM W OXpaHa
OKPYKarOILEH CpeIbl.

[[{enounble MeTambl. [lonokeHNe MIETIOYHBIX METAJUIOB B IEPUOJUYECKON CUCTEME U CTPOEHUE
aroMoB. Haxoxnenne B mnpupone. Pusnueckue M XUMHUYECKUE CBoicTBa. IlpumeHneHue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouno3zemenbHble MeTauibl. [loji0kKEeHNE 11ETOYHO3EMENBHBIX METAIOB B NEPUOINYECKON
cucreMe U ctpoeHue aroMoB. Haxoxnenue B npupone. Kanbiuil u ero coennnenus. XKectkocts
BOJIBI M CIIOCOOBI €€ yCTPaHEeHHS.

Amomunuii. IlonokeHue amOMUHUSA B NEPUOJUYECKON CHUCTEME U CTPOCHHE €ro aToMa.
Haxoxnenue B mpupone. Ousznyeckue ¥ XMUMHUYECKHE CBOMCTBA almiOMUHUS. AM(OTEPHOCTDH
OKCH/JIa ¥ TUIPOKCUJIA AITFOMUHHSL.

Kenezo. [lonoxeHue xene3a B NIEPUOJUYECKON CUCTEME U CTpOeHHE ero aroMa. Haxoxaenue B
npupose. Pusnueckue MU XUMHUYECKHE CBOMCTBa »xene3a. OKCuAbl, THIPOKCHUIBI U COJU
xenesa(Il) u xeneza(Il).

JlemoHcTpanuu. 3HAKOMCTBO C 0OpasllaMH Ba)KHEWIIUX COJEeH HaTpus, Kajaus, MPUPOIHBIX
COCIMHEHUN KalbLUA, pyJaMH >Kele3a, COEAVMHEHHMsAMM alloMUHMs. B3aumopeiictBue
IIEJIOYHBIX, IIEJTOYHO3EMENbHbIX METAIJIOB U AIIOMHHMS ¢ BoaoM. CKuraHue xeine3a B
KHCIIOPOJE U XJIOPE.

JlaGopatopubie ombIThl. [lomydeHune THApPOKCHIA aTIOMHUHUS UM B3aUMOJCKHCTBHE €ro ¢
kucnotamu U menodamu. [lomyuenue runpokcunon xenesa(ll) u (III) u B3aumonelicTBue ux c
KHMCJIOTaMU U LIeJI0YaMHU.

[TpakTdeckue paboTHI.

Pemenne skcnepuMeHTaNBbHBIX 3adad 1o Teme «neMeHThl [A—IIIA-rpynn nepuoandeckoit
TaOJIUIIBI XUMHUECKUX JIEMEHTOB.

Pemenne skcnepuMeHTaIBHBIX 33124 110 TeMe «MeTaJlbl U UX COCTUHEHUS».

Pacuernble 3aaun. Beruncnenus mo XMMU4eCKUM ypaBHEHUSM Macchl, 00beMa MJIM KOJIMYECTBA
BEIIeCTBA OJHOT0 M3 MPOAYKTOB pEAKIMH II0 Macce MCXOJHOTO BEUIeCTBa, O0bEMY WIIH
KOJIMYECTBY BEILECTBA, COAEPKALLErO ONPEAEICHHYIO JOI0 IIPUMECEH.

Tema 8. OCHOBBI OpraHU4eCKON XUMHH.

[TepBoHauanpHbIe MpencTaBlIeHUs 00 OpraHUYeckux BemlecTBax llepBoHayanbHBIE CBEIACHUS O
CTPOEHUHM OpraHuyeckux BemecTB. OCHOBHbBIE MOJIOKEHUS TEOPUU CTPOEHUS OPraHMYECKUX
coequHenuit A. M. bytnepoa. M3omepus. YrmpolieHHas Kiaccu(UKAIUs OpraHMYECKUX
COCTUHEHUN.

VYrnesopoponsl. IlpenenbHble yrieBogoponbl. MeraH, sTaH. Pusnueckue M XUMHYECKHE
cBoiicTBa. [Ipumenenue.

Henpenensnusle yriesomopoasl. JtuineH. Ousndeckue U XuMudeckue cBoiictBa. IIpumenenue.
AueruneH. /lueHoble yrieBofopoibl. [IoHsATHE 0 HUKINYECKUX YIII€BOAOPOAaX (LIUKIOATKAHBI,
6en3omn). Ilpupoanbie HCTOYHUKM YTriieBoa0poaoB. HedTs M mpuponHbii Ta3, UX NpUMEHEHHUE.
3ammura atMochepHOro Bo3ayxa oT 3arpssHeHus. Cruptel. OgHOATOMHBIC COUPTHL. MeTaHOIL.
Oranon. ®usnueckue cBolcTBa. DOU3MONOrMYECKOE JEHCTBUE CIHUPTOB HA OpPraHU3M.
[Tpumenenne. MHOTOaToMHBIE CITUPTHI. DTUICHTIMKONB. [ muniepun. [Ipumenenue. KapooHnoBbie



KUCHOThl. Kupbl. MypaBbuHass M yKCyCHas KHUCJIOThI. Pusmyeckue cBoicTtBa. [IpumeHenue.
Bricine xap6oHOBBIE KHUCTOTHL. CTeapuHOBasi KUCIOTa. KUpbl — MPOAYKTHI B3aUMOICHCTBHS
[JIMLIEPUHA M BBICIIUX KapOOHOBBIX KHUCIOT. Ponb XKuUpOB B mpoliecce OOMEHa BEIIECTB B
opranusme. KanopuiiHOCTb KUPOB.

VYrineBoapl ['nroko3a, caxapo3a — BaXKHEHIIME IPEACTABUTENN YIJIeBOAOB. HaxoxaeHue B
npupoge. PorocuHre3. Posb TUIIOKO3bI B NUTAHMM M YKPEIUIEHUM 310poBbia. Kpaxman u
LEJUTI0JI03a — IpupoAHble nonmuMepsl. Haxoxaenue B npupone. [lpumenenue.

benku — Ouonommmepsl. CoctaB 6enkoB. @yHknuu 6enkoB. Ponb 6enkoB B mutanun. [loHsTue
0 (pepMeHTaX U TOPMOHAX.

ITomumepbsl —  BBICOKOMOJIEKYJIApHBIE  coenuHeHus.  llommatunen.  Ilomumponmuiien.
[TommBrHMIXNO0pUA. IIpiMEeHEeHNE TOIUMEDOB.
JeMoHcTpanuu.

Monenu MOEeKy OpraHUYeCKUX COSAMHEHUMN, CXEMBI, TAOIHUIIBL.

['openue yriaeBogopoI0B U OOHAPYKEHHUE TPOAYKTOB UX TOPEHUSI.

OO6pa3upl HepTH U IPOTYKTOB UX MEPepadOTKH.

BuaeoonsiThl 10 CBOMCTBaM OCHOBHBIX KJIACCOB BEIIECTB.

PacuerHble 3amaun. YcraHOBiEHUE MpocTeliie (opMylbl BeIIecTBa MO MacCOBBIM JOJSIM
3JIEMEHTOB

TemaTH4yeckoe INIAHUPOBAHUE

9 kaace
Ne i/ Paszpenst nporpammer | KotnyecTBo KosmuectBo KoumnuectBo
4acoB KOHTPOJIbHBIX NPAKTHYECKUX
pabot padot
1 [ToBTOpEeHMEe OCHOBHBIX | 3
BOIIPOCOB § Kjacca
2 Knaccudukanus 6 1
XUMHUYECKHX PEaKIHil
3 DNEKTPOIUTHYECKAS 7 1 1
JIVICCOTTHAIINS
4. ["anorens! 5 1
5 Kucnopon u cepa 6 1
6 Aot u dochop 8 1
7 Yriepon u KpeMHUN 9 1 1
8 OO0mme cBoiicTBa 13 1 1
METAJUIOB
9 OcHoBel oprannveckoit | 10 1
XHUMHHU
10 Hrorosoe noBTopeHue 1
Wroro: 68 4 7







KaﬂennapHO-TeMaaneCKoe IJIAHUPOBAHME.

9 kJacc
| Jlata | KOPPEKTHUP
Ne || o (akTuu Tema ypoxka OBKa
IUIaHy || ecku

| | | | MoBTOpenne ocHoBHBIX BonpocoB § Kiacca (3 yaca) || |

1 Texnuka 6ezomacHocty B kabunete xumuu. Ctpoenue aroma. [lepuoamueckuii 3akon u [1ICXD J1.1.

MeHnpeneeBa B CBETE€ CTPOEHUS aTOMA.
| 2 || || || Xumuyeckas cBsizb. CTpoeHHE BEIeCTBA. || |
| 3 || || || OcHOBHBIE KJIacChl HEOPraHUYECKUX BEILECTB, UX CBSA3b Mexay coboi. [loaroroBka k OI'D || |
| || || || Tema 1. Knaccudgukanusi XuMuyeckux peakuui (6 1) || |
| 4 || || || OkucnuTenbHO — BoccTaHOBUTENbHBIE peakiuu [loaroroeka k OI'D || |
| 5 || || || TennoBoil 3¢ ekt xuM. peakiun. PacueTsl 10 TEPMOXMMHUYECKUM YPaBHEHHSIM. || |
| 6 || || || Cxopoctb xumnueckux peakuuil. Iloaroroska k OI'D || |
| 7 || || || Ilpakmuueckasa paooma Nel. VI3yueHue BIUSHUS YCIOBUN MTPOBEICHHS XUMUUECKOU PEAKIIMK HAa €€ CKOPOCTh || |
| 8 || || || XHUMHYECKOE PAaBHOBECHE. Y CIIOBUS €r0 CMEILLECHHUS. || |
| 9 || || || O06o6mienue u cucreMarusanus 3HaHui. Pemenue 3agau I[loaroroska k OI'D || |
Tema 2. JaekTpouTHYecKas qucconuanus (74)

| 10 || || || CymHOoCTh nporecca MEKTPOIUTUYECKON TUCCOLNAUN || |
| 11 | | || DexTponuTHUecKkas MccONHMAIMS KUCTIOT, Tesouelt H COTTei. || |
| 12 || || || Crna0bie ¥ CHITbHBIE JIEKTPOIUTHL. CTETeHb JUCCOIUAIINH. || |
| 13 || || || Peaknuu nonHoro oomena. [loaroroska k OI'D || |
| 14 || || || I'maponus coneil. || |

15 Ilpakmuueckan padoma Ne2.Penienue 3KCIEpUMEHTAIBHBIX 33724 110 TeMe «CBOCTBA KUCIOT, OCHOBAaHHUI 1

coJieil Kak QJICKTPOJIUTOBY.
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|| ypOK KOHTPOJIHA 3nanui Nel mo Teme: ((3.]'IeKTp0JII/ITI/I‘IeCKaﬂ AUCCONHN AU .

Tema 3. I'asorenni(5 u)

| 17 || “ ” XapaKTepucTHKa TaJloTeHOB ” |
118 || | || Xstop “ |
| 19 || || || XJIOpOBOAOPOA: MTOITYUYEHHUE U CBOMCTBA “ |
| 20 ” || || CousiHas kuciora 1 ee cond  Iloaroroska k OI'D “ |
| 21 || || || Ilpakmuueckan padoma Ne3. IlonyyeHne CONSTHONW KUCIOTHI U U3YUYECHUE €€ CBOWCTB || |
| ” “ || Tema 4. Kucsiopon u cepa (6 1) ” |
| 22 | I || Xapakrepucruxa kucnoposa u cepsr “ |
| 23 ” || || Cepa. ®usnueckrue 1 XUMUYECKUE CBOWCTBA cepbl. [Ipumenenue. “ |
| 24 || || || CepoBogopon. Cynbunst  [loarotoska x OI'D || |
125 || | || Oxcu ceprr (IV). CepoBoopoTHAS M CEPHUCTAsT KHCIOTHI H HX COJTH. “ |
| 26 || || || Oxkcup cepsl (V). Cepnas kuciora u ee conu. [loaroroska k OI'D || |
| 27 || || || Ilpakmuueckan paboma Ne4. PenieHue >KCcriepuMEeHTaIbHBIX 3a1a4 1o Teme «Kucmopon u cepay. || |
L | || Tema 5. Asor u pocdop (8 ) | |
| 28 ” “ || Xapakrepuctuka azota u pochopa. dusndeckre u XUMHUICSCKHE CBOMCTBA a30Ta. || |
| 29 || || || AMMuak. @usnyeckue U xumuueckue cpoictna. [lonydyenne, npumenenue. [logroroska k OI'D || |
| 30 ” || || Ilpakmuueckan paboma NeS.Iloyuenne aMmmuaka U U3y4eHHE €ro CBOICTB. || |
| 31 || || || Conu aMMOHUS. ” |
| 32 || “ || Aszotnas kucnota. [Togroroska k OI'D || |
| 33 ” || || Conm a30THOM KHCIIOTHI “ |
| 34 ” || || ®Dochop. Puznueckue 1 XUMUIECKHE CBOKCTBA docdopa. “ |
| 35 ” “ || Oxcun ocdopa (V). Dochopnas kucnota u ee conu. [Tonroroka k OI'D || |
| ” ” || Tema 6. Yruepoa u kpemuuii (9 4) “ |
| 36 || || || XapakTepHucTHKa yriepoaa U KpeMHUS. AJUTOTPOIHS yriiepoia “ |




137 ]

|| XuMHUecKue CBOMCTBA yriepoaa. Aacoporus

|
| 38 ” “ ” Oxkcup yriepona (II) - yrapusrii ras “ |
| 39 || “ ” Oxkcua yrinepona (IV) - yrnekucineiit ra3.Iloaroroska k OI'D || |
| 40 || I || Vronbuas kucnora u ee comu. Kpyrosopor yrieposia B mpuposie | |

41 Ilpakmuueckasa padoma Ne6. 1lonyuenue oxcuna yriaeposa (IV) u usyuenue ero cpoiicts. PaciosnaBanue
KapOOHATOB.

| 42 | I || Kpemuuit. Oxcun kpemuus (IV) | |
| 43 || || || Kpemuueas kucnora u ee conu. Crekiio. Llemenr. || |
| 44 || || || Ypoxk kouTpo.s 3nanui Ne2 o remam: «Kucjopoa u cepa. Asor u pocdop. Yriaepoa 1 KpeMHHI». || |
| | || Tema 7. O6ume cBoiicTea MerasioB (134) | |
| 45 ” || || XapakTeprucTHKA METAJIIOB ” |
| 46 || || || Haxoxaenre MeTajuioB B IPUPOJIE B OOIIHE CIIOCOOBI HX TIOTyYSHUS || |
| 47 || || || XHUMHUYECKUE CBOMCTBA METAJLIOB. DIICKTPOXUMUUYCCKUN Psi HanpsDKeHU MeTaiioB. [loaroroska k OI'D || |
| 48 || || || Cmnagsl (CTallb, 9yT'YH, TIOPATIOMUHUI, OpoH3a). || |
| 49 || || || [IlenouHble METATIIBI. “ |
| 50 ” ” || Marnwii. lllenouno3emenpHbie MeTauibl.  [loaroroBka k OI'D || |
| ol || || || Kanbiuiit u ero coennuenus. JKecTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI. || |
| 52 || || || Amtomunuit. [TonoxxeHue aTtOMUHUS B IEPUOANYECKON CHCTEME U CTPOCHHE €ro aToMa. || |
| 53 || || || Baxwuetimme coenuaenus amomuans [loaroroska k OI'D || |
| 54 || || || Keneso. [Tonoxenue xene3a B NIEPUOIUIECKON CUCTEME U CTPOCHUE €r0 aToMa. || |
| 55 ” “ || Coenunenns kenesa. Ilogroroska x OI'D || |
| 56 ” “ || Ilpakmuueckasn paboma Ne7 PemieHne SKCIIEpUMEHTANBHBIX 337124 MO0 TeMe«MeTasulbl B UX COSIUHEHHUSI. || |
| o7 || || || Ypok kouTposs 3Hanuil Ne3 mo reme: «O01ue CBOMCTBAa METAJIOB). || |

|

|| Tema 8. OcHoBbl oprannyeckoin xumuu(10 u)
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[TepBoHaYaNbHBIC CBEICHUS O CTPOSHUU OPTAaHUYECKUX BEIIECTB. Y MPOIEHHAS KIACCU(PUKALIUS OPTraHHIECKUX
COCTUHEHUN.

| 59 | | || Tpenensurie yrnesonopons. Metan, stan. Ioxroroska k OI'D ||
60 Henpenensasie yriesogopoasl. DtmieH. [loaroroska k OI'D
| 61 || || || Anerunen [Tomumepbr || |
| 62 || || || [IpousBoansie yriaesogopoaoB. Cruptel. Iloaroroska k OI'D || |
| 63 || || || KapOonossie kuciotsl. CiioskabIe 3gupsl. JKupsi || |
| 64 || || || YriieBomsl || |
65 AMuHOKUCHOTHL. benku
| 66 || || || O06o0011eHre 3HAHUH, TIOTYYCHHBIX B 9 KII. || |
| 67 || || || Ypok konTpous 3Hanuii Ne4 Mrorosas paéora mo xumum 3a Kypc 9 kiacca. || |
| 68 || || || Hrorosoe nosropenue . [lonroroska k OI'D || |




