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IlosicHuTe ILHAA 3aIMCKA

Pabouas mporpamma cocraBieHa Ha OCHOBe DelepaibHOTO TOCYAapCTBEHHOTO 00pa30BATENIBHOTO CTaHAApTa OCHOBHOTO OOIIEro
o0pa3oBaHUsl, MPUMEPHON POTPaMMbl OCHOBHOTO OOIIET0 00pa30BaHMS 110 XUMHUH M IMPOrPaMMbl OCHOBHOT'O 00IIer0 00pa3oBaHuUs M0 XUMHH,
aBrop O.C. I'abpuensn, paccuutanHoM Ha 68 yacoB (2 ypoka B HENEN0) B COOTBETCTBHH C Yy4EOHHKOM, NOMYIICHHHIM MUHHCTEPCTBOM
obpazoBanus Poccuiickoit @eaepannn O.C. [Nabpuensn «Xumus. 9 kimaccey»: yaeOHUK 1 0011eo0pa3oBaTenbHbIX yupexkaeHud M.: [Ipoda., u
B COOTBETCTBHMHM C OCHOBHOW 0O0pa30BaTeIbHOW MPOTrpaMMoOi OCHOBHOTO obOmiero ooOpaszoBanuss MBOY «Unpuackas COIly. [lanHas
nporpaMMa KOHKPETH3UPYET COJCpKaHUE CTaHAapTa, JaéT paclpelelicHue y4eOHBIX YacOoB IO pasjeliaM Kypca, IOCIeI0BaTeIbHOCTh
W3YYEHHUS] TEM U Pa3JeNioOB C YYETOM MEXKIIPEIMETHBIX M IMPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOrO MpoIecca, BO3PACTHBIX OCOOCHHOCTEH

yqamuxcs.

Ienv:
® OCBOCHHC BOXXHCHIIIMX 3HAHHI 00 OCHOBHBIX MOHATHAX U 3aKOHAX XMMMU, XUMHUYCCKOI CHMBOJIMKE;
® OBJIaJICHUE YMEHUSIMU HAOIIOIaTh XUMUYECKUE SBJICHUS, IPOBOJAUTh XUMUYECKUM SKCIIEPUMEHT, IPOU3BOIUTH PACUEThl HA OCHOBE
XUMHYECKHUX (OPMYJT BEIICCTB U YPABHCHUN XUMHUYECKUX PEAKIIUH.
3aoauu:

e OCBOHUTH Ba)KHEHIIIHE 3HAHUSI 00 OCHOBHBIX MMOHATHAX M 3aKOHAX XHUMHHU, XUMHUYECKOU CHUMBOJIUKE,

® OBJAACTb YMCHUAMU Ha6J'IIOI[aTI> XUMHUYCCKUC SABJICHUSA, IPOBOANUTDH XUMHYECKHH OKCIICPUMCHT, IPOU3BOANUTL PaCYCThl HA OCHOBC
XUMHUYECKUX (OPMYIT BEIIECTB U YPABHEHUN XUMUYECKUX PEaKIUi;

® Pa3BUTH IMO3HABATCIIBHBIC MHTCPECHI U UHTCIIJICKTYAJIbHBIC CHOCOOHOCTH B mponecce NpoBCACHUA XUMHUYCCKOI'0 SKCIICPUMEHTA,
CaMOCTOATECIIBHOT'O HpI/IO6p€TeHI/I${ 3HAaHUH B COOTBETCTBHH C BO3HHUKAaOITUMU KU3HECHHBIMU l'IOTpe6HOCT${MI/I (I/ICHOJ'II)?;OBaHI/Ie
obopynoBaHus 1ieHTpa oOpazoBanus «Touka pocTa);

® BOCIUTATh OTHOMICHUEC K XMMHUH KaK K OTHOMY M3 (1)YHI[aMeHTaJ'IBHBIX KOMITOHCHTOB €CTCCTBO3HAHUA U 3JICMCHTY

o011euen0BeYeCcKOil KyIbTypHl;

® MPUMEHSATH MOTYYCHHBIE 3HAHUS ¥ YMEHHUS JI71s1 6€3011aCHOTO MCIIOIb30BAHUS BEIIECTB U MAaTEPUANIOB B OBITY, CEIHCKOM X03SHCTBE

Y Ha IPOU3BOJCTBE, PELIEHUS MPAKTUUECKHUX 3a/1a4 B TOBCEHEBHOM KU3HU, IPEAYIPEXKICHUS SIBJICHUN, HAHOCSIIHNX BPE
3/I0pPOBBIO YEJIOBEKA U OKpPYKAIOILIEH cpefe.

JIJ1st KOHTPOJIS ¥ OIIEHKHU 3HAHUH MPEAyCMOTPEHBI KOHTPOJIbHBIE M CAMOCTOSATENbHBIC Pa0OThl. st  mpuoOpeTeHus  MPakTHYECKHX
HABbIKOB U TIOBBIIICHHS YPOBHSI 3HaHUN B pabouyl0 MporpamMmy BKJIIOYEHBI JJAOOpATOpHbIE U MPAKTUYECKHUE PadOThI, MPEAYyCMOTpPEHHBIE
[TpumepHOI mporpaMMoit OCHOBHOTO 00111ero 00pa3oBaHus Mo XUMUU U porpammont kypca xumun O.C. ['abpuensHa.

OmauuumensbHvle 0COOEHHOCMU NPUMEPHOU NPOSPAMMbL U A8MOPCKOU .

B aBTopckoii mporpamme O.C. ['abpuensina, B cpaBHEHUH ¢ IPUMEPHOM MPOTpaMMOi, OTCYTCTBYET paszen «IlepBoHavyabHbIC CBEICHUS

06 OpraHn4YCCKUX BCHICCTBAX», IOITOMY 6BIJIO YMCHBIICHO KOJIMYCCTBO 9YaCOB B pa3aciax .



HJIaHI/IpyeMLIe PeE3yJIAbTATBI U3YICHHUS NPEAMETA

Jluunocmubie pe3yiomamel.

1.

2.

»ow

OCO3HaBaTh EJMHCTBO M LEJIOCTHOCTh OKPY’KAIOIIEr0 MHpa, BO3MOXKHOCTH €ro IO03HAaBa€MOCTH U OOBACHUMOCTH Ha OCHOBE
JOCTHKCHUH HaYKH;

IIOCTEIIEHHO BBICTPAauBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHME: OCO3HABaTh MOTPEOHOCTh U TOTOBHOCTh K caMO0OOpa30BaHHUIO, B
TOM YMCJIE U B PAMKAX CaMOCTOSTEIILHON JEATEIbHOCTH BHE ILIKOJIBI;

OLIEHUBATh KU3HEHHbIE CUTYallMU C TOUKH 3pEHMsI O€3011acHOro 00pasa )KU3HU U COXPAHEHUS 310POBbS;

OLICHUBATh YKOJIOTMYECKUM PUCK B3aUMOOTHOILIEHUN YEJI0BEKA U IPUPOIBI;

(GbopMHpOBAaTh 3KOJIOIMYECKOE MBIIICHHE: YMEHHE OLIEHUBATh CBOIO JESTEIbHOCTb M IOCTYIKH JPYTUX JIOEH C TOYKU 3PEHUS
COXPaHEHMsI OKPYKAIOLIEH Cpeibl - FapaHTa )KU3HU U OJIaromnoiydus e Ha 3emiie.

Pecynamusnvie YV/I:

1.
2.

3.
4.
5.

CaMOCTOSITEIILHO OOHAPYKHUBATh U (POPMYIIMPOBATH YICOHYIO MPOOIIEMY, ONPEACIATh Ielb Y4eOHOH IeITeIbHOCTH;

BBIIBHTaTh BEPCHU pEIICHHS MPOOJEeMbl, OCO3HABaTh KOHEUHBIA pe3yJbTaT, BHIOUPATh W3 MPEUIOKEHHBIX K  HCKaTh
CaMOCTOSTENILHO CPEJCTBA JIOCTHXKEHHUS 1ICIIH;

COCTaBJIATh (MHANBUAYAJIBHO WK B TPYIIIIE) IUIAH PEHICHHUS MPOOISMBI;

paboTas 1o I1any, CBepsATh CBOM JEHCTBUS C LIETbIO U, IPU HEOOXOAUMOCTH, UCIIPABIISITh OMIMOKH CaMOCTOSITENIBHO;

B JIMAJIOTE C YYUTEIEM COBEPIICHCTBOBATh CAMOCTOSITEIIbHO BBIPAOOTAHHBIC KPUTEPUH OICHKH.

Toznasamenvnvie YYJI:

NoabkowhE

aHaJIM3UPOBaTh, CPABHUBATh, KJIAaCCU(DUIUPOBATh U 0000IIaTh (PAKTHI U ABJIECHUS; BBIABIATE IPUUMHBI U CIEICTBUS MPOCTHIX SIBICHUIH;
OCYILIECTBIISATh CPaBHEHNUE, KIacCU(PUKAINIO, CAMOCTOATEIBHO BHIOMpAsi OCHOBAHUS M KPUTEPHUH ISl YKa3aHHBIX JIOTUYECKUX OTepaluii;
CTPOMTB JIOTHYECKOE PACCYKIEHUE, BKIKOYAIOIIEE YCTAHOBIEHUE TPUUNHHO-CIIEICTBEHHBIX CBA3EH;

CO3/1aBaTh CXEMAaTUYECKUE MOJIENH C BbIIEJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTA;

COCTABJIATh TE€3UCHI, PA3JIMYHbIE BUBI TNIAHOB (IIPOCTHIX, CIOXKHBIX H T.11.);

peoOpa3oBbIBaTh HMHPOPMAIMIO M3 OJITHOTO BHJA B APYroil (Tabiuily B TEKCT U Ip.);

YMETh ONpEeAEATh BO3MOKHbIE HCTOUHUKH HEOOXOAUMBIX CBEIACHUHN, MPOM3BOINUTH MOUCK MH(POPMALIMH, aHATU3UPOBATh U OIICHUBATh
€€ IOCTOBEPHOCTb.

Kommynuxamuenvie YV)J|:

CamocCTOATeTbHO OPraHM30BEIBATh YU€OHOE B3aMMOACHCTBUE B TPyIIE (OMPEaeNsATh OOIIHE IeNTH, pacTIPeeNsITh POJIH, JOTOBApUBATHCS IPYT C
JAPYTOM | T.1.).

Ilpeomemmule pe3ynbTaTHI.

* OIUCBIBATH CBOMCTBA TBEPABIX, KUAKUX, TA3000pa3HBIX BEIIECTB, BBIACISAS UX CYIIECTBEHHbIC IPU3HAKH,

* XapaKTepU30BaTh BEIIECTBA MO0 COCTABY, CTPOCHHIO M CBOWCTBAM, YCTaHABINBAThH MPUIMHHO-CIICJCTBEHHBIE CBS3U MEXKIY JaHHBIMHU
XapaKTepUCTUKAMU BEIIECTBA;



* pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI «aTOM», «MOJIEKYJIa», «XUMUUECKUN AIEMEHT», «IIPOCTOE BEILIECTBOY, «CI0KHOE
BELIECTBO», «BAJIEHTHOCThY», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMMUHU;

* 1300pa)kaTh COCTAB MIPOCTEUIINX BEILECTB C IOMOLIBI0 XUMUYECKUX (POPMYIT M CYIIHOCTh XUMHUUECKUX PEAKIIUN C TOMOIIBI0 XUMUYECKHX
YpaBHEHUH;

* BBIYMCIISATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAcChl BEILIECTB, a TAK)KE MAaCCOBYIO JIOJII0O XMMHUECKOI'O JIEMEHTA B COEAMHEHMSIX
JUIS OLICHKU MX IPAKTUYECKON 3HAYMMOCTH;

* CPaBHUBATh 110 COCTaBY OKCHUJIbI, OCHOBAHHUS, KHCIIOTHI, COJIU;

* KJIJacCU(hULIMPOBATh OKCH/IbI U OCHOBAHUS 10 CBOMCTBAM, KUCIIOTHI M COJIU 110 COCTaBY;

* [10JIb30BaThCs JAOOPATOPHBIM 00OPYIOBAaHUEM U XMMHUECKOM MOCY10i1;

* IPOBOJUTH HECIIOKHBIE XUMUUECKHUE ONBITHI U HAOJIOIEHUS 32 U3MEHEHUSIMU CBOMCTB BELIECTB B MPOIIECCE UX MPEBpAILlEHUI; COOII0AATh
IIpaBUJIa TEXHUKU O€30IaCHOCTH IIPU NPOBEIEHUH HAOIIOACHUI U OMBITOB;

* pa3In4aTh HKCIEPUMEHTAIBHO KMCIOTHI U IIENOUH, MT0JIb3YSICh UHIMKATOPAaMH; OCO3HABATh HEOOXOAUMOCTh COOJII0IeHHs Mep 0€301aCHOCTH
IIpU OOpaIeHUH ¢ KUCIO0TaMU U IIEI0YaMH.

* PacKpbIBaTh CMBICI Neproandeckoro 3akona J[. 1. Menaeneena;

* OMMCHIBATh U XapaKTE€PU30BaTh TAOINYHYIO POPMY MEPHUOIUUECKON CUCTEMbl XMMUYECKHUX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX AJIEP U PACIPENETICHUE YUCIIA DIIEKTPOHOB IO 3JIEKTPOHHBIM CJI0SM aTOMOB XMMHUYECKHX JIEMEHTOB
MaJlbIX NEPUOJIOB MEPUOINUECKON CUCTEMBI, a TAK)KE KaJIUs U KaJbIIMs;

* pa3nauyaTh BUJbl XUMUUECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HETOJSIPHYIO M METAJUIMYECKYIO;

* 1300pakaTh JIEKTPOHHO-UOHHBIE (DOPMYJIbI BEIIECTB, 00PA30BAHHBIX XUMHUUECKUMHU CBA3SIMU Pa3HOTO BHUJIA;

* BBISIBIISITH 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAIUINYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJNINYECKUX;
* XapaKTepU30BaTh XUMUYECKUE SJIEMEHTHI U UX COEIMHEHUS HAa OCHOBE IOJIOKEHUSI 3JIEMEHTOB B IEPUOANUECKOIN CCTEME U OCOOEHHOCTEN
CTPOEHHS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAYEHHE NTEPUOIUUECKOI0 3aKOHA U TIEPUOINYECKON CHCTEMBI XUMHUYECKHUX 3JIEMEHTOB
1. 1. MenneneeBa; * 00BbACHATh CYyTh XMMUYECKHUX MPOLIECCOB M UX MPUHLIUIUAIBHOE OTIHYNE OT (PU3UYECKHX;

* Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHNS XUMUUECKUX PEaKIINi;

* YCTaHABIIMBATh MPUHAJIEKHOCTh XUMUYECKON PEAKIMU K ONpeIeIEHHOMY TUITY 10 OJHOMY U3 KJIacCU(PHUKAIIMOHHBIX TPU3HAKOB: 1) 1o
YHCITY U COCTaBY UCXOJHBIX BEIIECTB M MPOAYKTOB peakIiy (peaklui COeTMHEHNS, PA3IOKEHHS, 3aMEILICHUs 1 OOMEHa); 2) 1O BBIJICIICHUIO
WM TTOTJIOIEHUIO TETUIOTHI (pEeaKUy AK30TEPMUUYECKUE U SHAOTEPMHUUECKHE); 3) 110 U3MEHEHUIO CTETIEHEN OKUCIIEHUS XUMUUYECKUX
3JIEMEHTOB (PEaKIMu OKUCINTEIbHO-BOCCTAHOBUTEIBbHBIE); 4) M0 00paTUMOCTH Ipoliecca (peakuu o0paTuMble U HeoOpaTUMBIE);

* COCTaBIISITh YPABHEHUS JIEKTPOJUTUYECKON JUCCOLMALIMM KUCIIOT, IIEJI0Y€EH, COJIEH; TOJIHBIE U COKPAILEHHBIE HOHHBIE YPABHEHUS PEaKIIUN
0o0MeHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIX PEAKIIHA;

* IPOrHO3UPOBATH MPOAYKTHl XMMUYECKUX PEaKIii 1o (opMyaamM/Ha3BaHUAM UCXOJIHBIX BEILIECTB; ONPEIEIATh UCXOIHBIE BEIIECTBA 110
(dhopmynaM/Ha3BaHUSIM MPOAYKTOB PEAKITUH;



* COCTaBJIATh YPABHEHUS PEAKIUI1, COOTBETCTBYIOIIMX IIOCIIEN0BATEIBHOCTH ((«IIETIOUKEY) IPEBPALIEHUI HEOPraHUYECKUX BELIECTB Pa3IMYHbIX
KJIACCOB;

* BBISIBJISITH B IIPOLIECCE SKCIIEPUMEHTA IPU3HAKH, CBUJIETEIBCTBYIOIINE O POTEKAHUN XUMUUYECKON PEaKLIny;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOM 1OJIEH PACTBOPEHHOIO BEILIECTBA;

* OIPEIENSATh XapaKTep CPebl BOJAHBIX PACTBOPOB KUCIIOT U LIEJIOUEN IO H3MEHEHNIO OKPAaCKU UHIUKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE pEaKLH, IOATBEPKAAIOIINE HATMUUE B BOJHBIX PACTBOPAX BEIIECTB OT/AEIbHBIX HOHOB

* OIPEIENSTh MPUHAIC)KHOCTh HEOPraHUYECKUX BEIIECTB K OJJHOMY M3 U3YUEHHBIX KJIACCOB/TPYIII: METAJUIbl U HEMETAlIbl, OKCH/IBI,
OCHOBaHMS, KUCIIOTHI, COJIU;

* COCTaBJIATH (POPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

* OIPEIENISITh BAJIGHTHOCTD U CTETIEHb OKUCIIEHHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBIIATH (DOPMYJIBI HEOPTAHUYECKUX COCAMHEHUN IO BaJICHTHOCTSIM M CTEIIEHSIM OKHUCIICHHUS AJIEMEHTOB, a TAKXKe 3apsiiaM HOHOB,
yKa3aHHBIM B Ta0JIMIle PACTBOPUMOCTH KUCIIOT, OCHOBAaHHM U COJEH;

* OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHUSI (PU3NIECKUX U XUMHUYECKHUX CBOMCTB MPOCTHIX BEMIECTB (METAJUIOB M HEMETAJUIOB) U MX BBICIIMX
OKCHJ1I0B, 00pa30BaHHbIX AIEMEHTAMU BTOPOT'O U TPETHETO NEPUOJIOB;

* Ha3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTepHbIE IS TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHbIE JUIsl KaXKAO0I0 U3 KJIACCOB HEOPTaHMUECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH IPUMEPHI PEAKIUH, TOATBEPHKAAIOIINX XUMUYECKIE CBONCTBAa HEOPTAaHUYECKUX BEILIECTB: OKCHI0B, KUCIOT, OCHOBaHHUM U CoOJel;
* OIPEJENSTh BEIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTENH B OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUSX;

* COCTaBIIATh OKUCIIUTEIHLHO-BOCCTAHOBUTENBHBIN OanaHC (U1 U3YYSHHBIX PEaKInii) MO MPeI0KEHHBIM CXeMaM peaKIIHii;

* IPOBOJUTH TAOOPATOPHBIE OMBITHI, MOATBEPIKIAAIOIINE XUMHUECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIECTB;



Conep:kanue y4eOHOI0 npeamera

Tema 1. BBegenne. O6masi XapakTepuCTHKA XMMHYECKHX 3JIEMEHTOB U XUMHU4YecKuX peakuuii (10 1)
XapakTepucTuKa 3JIEMEHTA 110 ero noJiokeHuto B [lepuoanueckoii cucreme xumuueckux snemenToB J[. . MenaeneeBa. CBONCTBA OKCHJIOB,
KHCJIOT, OCHOBAHUH U COJIEH B CBETE TEOPHUH HIEKTPOIMUTUYECKON JUCCOLUALMN U OKUCICHUS-BOCCTaHOBIICHUS. [ToHATHE O TepeXoaHbIX
anemeHTax. AMdorepHocTh. ['eHeTHUECKUH psill IepeXxoqHOTro dneMenTa. [lepuoanueckuii 3akoH u [lepuonnyeckast cicTeMa XUMHYECKHX
anemenToB J[. . MenneneeBa. Xumudeckas OpraHu3anus )KUBOM U HEXKUBOU NPUPOAbI. XUMUYECKUN COCTaB spa, MAHTUU U 36MHOU KOPBI.
XUMHUECKHUE 3JIEMEHTHI B KJIIETKaX KUBBIX OPraHU3MOB. Makpo- 1 MUKpo3sieMeHThl. O00011eHIe CBEACHUI O XUMUYECKUX PEAKIIMSIX.
Knaccudukanus XuMiUuecKuxX peakiuii o pa3IMuHbIM IPU3HAKAM: «UHCIIO U COCTAB PEarupyroIuX U 00pa3yroIuXcs BEIIECTBY, «TEIIOBON
s deKrT», «HANPABICHUEY, «M3MEHEHHE CTETICHEH OKMUCIICHUS 3JIEMEHTOB, 00Pa3yIOIINX pearupyrolire BemecTBay, «(a3ay, «MCroIb30BaHNue
KatasmzaTopay. [IoHATHE 0 CKOPOCTH XUMUYECKON peakunu. PaKkTOPsl, BIUAIOIINAE HA CKOPOCTh XUMHUUYECKUX peakumii. KatanusaTops! u
karanu3. MTHruburopsl. AHTHOKCHIAHTBHI.
JdeMoHcTpanum.
Tabmuua /1. 1. MenneneeBa. Mozenb CTpoeHHs 3¢eMHOTO 11apa (TonepeyuHblil pa3pes). 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIuu OT
MIPUPO/IbI PEArPYIOIIKX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIMK OT KOHLIEHTPALMU PEarupyroLIiuX BEECTB. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOH Peakliu OT IUIOLAa i CONPUKOCHOBEHUS pearupyromyx BeUecTB («KUMSIIMNA ClI0i»). 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN PEaKIIMK OT TEMIIEPATYPHI pEarupyroIIMX BelecTB. ' OMOTreHHBIN U reTeporeHHbIN KaTannu3bsl. DepMEHTAaTUBHBIN KaTalus3.
WNurubuposanue.
JlaGopaTopHble ONBITHI.
1. Tlonmy4yeHue ruApoOKCHIA IIMHKA U HCCIEIOBAHUE €T0 CBOMCTB. 2.MoaenupoBaHue noctpoenus Ilepuoauueckoil cuctreMsl
xuMudeckux 3nemenToB J1. V. Menneneesa. 3. 3amenieHue xene3oM Meau B pactBope cyiabgpata meau (I1). 4. Ycnous
BIIUSIIOLIME HA CKOPOCTh XUMHUYECKOM peakuuu. 5. PaznoxeHune nepokcuaa Bogopoja ¢ moMouibo okcuaa Mapranua (IV) u
KaTaJassbl.
Tema 2. Metanibi (12 1)
ITonoxxenne metannos B [lepuonndeckoii cucteme xumudeckux aneMeHToB . 1. Menaeneesa. Merayunueckas KpUCTaJUIMUECKasl PELIETKA U
MeTaJuTHdecKasi XuMudeckas cBsi3b. O0mue ¢puzndeckne cBoicTBa MeTauioB. CIuiaBbl, UX CBOMCTBA M 3HaYE€HUE. XUMUYECKHE CBOWCTBA
METAaJUIOB KaK BOCCTAHOBUTEIIEH, a TAKXKE B CBETE UX MOJIOKEHHS B JJIEKTPOXUMUYECKOM PsITy HAPsHKEHUH MeTauioB. Koppo3us meTauioB u
crnoco0bl 60pb0BI ¢ Hell. MeTautsl B mpupoae. O61mue crnocoob! UX MOTy4YeHUs.
O0masi XapakTepuCTHKA IeJOYHbIX MeTaI0B. MeTasuibl B pupoje. O6mue crocods! ux nonyuenus. Ctpoenue atomos. Llenounsie
MeTaJlJIbl — MPOCThIE BellecTBa. BaskHele coeIMHEeHUs MIeTOUYHBIX METAJIIIOB — OKCHbI, TUIPOKCUIBI U COJIU (XJIOPHIbI, KapOOHATHI,
cynb(aTel, HUTPATHI), KX CBOWCTBA M MPUMEHEHHE B HAPOAHOM X03sicTBe. KanuitHeie ynoOpeHusl.
O0mas xapakTepucTHKA 3JIEMEHTOB IJIaBHOM nmoArpynns! I1 rpynnel.



Crpoenue atoMoB. 11lenouno3eMenbHbIE METANLIBI — IIPOCTHIE BelleCTBA. BajkHelne coeIMHEeHus 1EeI0YHO3EMENBHBIX METAIJIOB —
OKCH/IBI, TUAPOKCHIBI U COJIU (XJIOPUIBI, KApOOHATHI, HUTPATHI, CyNb(haThl, pocaTsl), UX CBOMCTBA U MPUMEHEHHE B HAPOIHOM XO3HCTBE.
AJIIOMUHH.
Crtpoenue aToMa, GU3NYECKUE U XUMUYECKHE CBOMNCTBA MPOCTOro BemlecTBa. CoeqMHEHHs] aTIOMUHUS — OKCHUJ U THIPOKCHII, X aM(OTEpPHBIi
xapakrep. Baxneumue conu amomunus. [I[puMenenne aatoMUHNS U €10 COCIUHEHUMN.
Keaeso.
Ctpoenue aToMa, pu3ndecKre 1 XUMHUYecKHe CBOICTBA MpocToro Bemectsa. I'enernueckue psaasl Fe™?u Fe™.
Baxueiiue conu xene3a. 3HaUCHHUE JKeJI€3a U €r0 COSAUHEHUM JIIsl IPUPObl U HAPOJIHOTO XO35ICTBA.
JdeMoHcTpanum.
OO0pa3upbl MET0YHBIX U LIEJI0YHO3EMEIbHBIX MeTauioB. O0pa3Lbl criiaBoB. B3aumonelicTBue HaTpus, JINTUS U KaJbLUS C BOJOH.
B3auMogeiicTBrue HaTpust U Mar"us ¢ KUCI0poAoM. BzaumozeiicTBue MeTamioB ¢ HeMeTauiamu. B3aumoaeicTBue Kanplus ¢ BOJOM.
[Tonyuenue runpokcunos xene3a (I11) u (II).
JlaGopaTopHble ONBITHI.
7. B3aumopeiicTBre pacTBOPOB cojiel ¢ Metaiiamu. 8. O3HakoMIIeHHE ¢ pynamu xkenesa. 9. OkpammBaHye TNIAMEHH COIISIME HIETTOYHBIX
metaioB.10. [TonydyeHue ruipokcuia KaabIus 1 uccaeaoBanue ero cBoicts. 11. [lonydyenne ruipokcuaa aaTlOMUHUS U UCCIIEI0OBAHUE €T
cBoiicTB. 12. BaumogeiicTue xkenesa ¢ consHoit kucnotoid. 13. Ilomyyenne ruapokcuaos xkenesa (1) u (II1) u u3yuenue ux cBOMCTB.
Tema 3. IIpakTukym 1. CBoiicTBa MeTaJUIOB M X coeauHeHHii (2 1)

2. PemeHne sKcriepIMEHTABHBIX 32/1a4 HA PACTIO3HABAHKE U TIOTYYEHUE BEIIECTB.

2. Pemienune skcriepMMEHTABHBIX 3a/1a4 HA paclio3HaBaHHUE U MOJTyYE€HUE BEILIECTB.
Tema 4. Hemertasuibl (23 4)
OO6m1as XxapakTeprucTHKa HEeMETAIIOB: TloyioxkeHue B [lepuonnueckoii cucreme xumuueckux snemenTo J. Y. MenzaeneeBa, ocoOeHHOCTH
CTPOEHHMS aTOMOB, IEKTPOoOTpHULaTeNbHOCTh (D0) Kak Mepa «HeMeTaITMYHOCTHY, psag 0. Kpucramiueckoe cTpoeHne HEMETaIOB —
IIPOCTBIX BemlecTB. Amtorponus. Puznyeckue cBoicTBa HeMeTaI0B. OTHOCUTEIBHOCTD OHATHH «METAIUD) U «HEMETAILII.
Bonopon. [Tonoxenne Bogopoaa B Ilepuonnyeckoii cucreme xumnyeckux anemMeHToB . 1. Menneneesa. CTpoeHue aToMa U MOJIEKYJIBL.
duznyeckue 1 XMMHUYECKHE CBOICTBAa BOJOPO/Ia, €0 MOJIyYeHHE U IPUMEHEHUE.
Bona.
Crpoenue monexyisl. Bogopoanas xumuyeckast cBs3b. @U3nueckue cBoiicTBa BOIbl. AHOMAJIMU CBOMCTB BOABI. [ MApoduiIbHEIE U
rusipodoOHbIE BelecTBa. XUMHUYECKHE CBOMcTBa BOIbl. KpyroBopot Bojibl B ipupoze. Bonoouncrka. Aspanus Bo/ibl. BITOBBIE PUIBTPHI.
MunepanbHble BOAbI. JJuCTHIIIIMpOBaHHas BOJIa, €€ MOJIyYeHHEe U IPUMEHEHUE.
O01masi XxapaKTepuCTHKA raJIOreHOB.
Crpoenue atoMoB. IIpocThle BelecTBa 1 OCHOBHBIE COEJUHEHMS TaJION€HOB, UX CBOMCTBA.
Kparkue cBenenus o xmope, bpome, Gprope u ioze. [[pumeHenne raloreHoB U UX COEANMHEHHUH B HAPOIHOM XO3SHCTBE.
Cepa.



CrpoeHue aToMa, aJIOTPOIIHsS, CBOMCTBA U TPUMEHEeHHEe pomoOmueckoit cepbl. Okcunnt cepsl (IV) u (VI), ux monydeHnue, CBOCTBA U
npuMmeHeHue. CepHasi KUCIIOTa U €€ COJIM, UX IPUMEHEHHNE B HApOJHOM X03s1HicTBe. [Ipon3BOACTBO CEPHON KUCIOTHI.

A3or.

CrtpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA IIPOCTOTO BelECTBA. AMMMAK, CTPOCHUE, CBOICTBA, NOoTy4YeHue U npuMeHeHue. Coau aMMOHUS, UX
cBoiicTBa u mpumenenue. Oxcunbl azota (I11) u (IV).

A3OTHas KUCIIOTa, €e CBOMCTBA M MpUMeHeHHe. HUTpaTbl 1 HUTPUTHI, TPOOIIeMa UX COEPKAHHS B CEIbCKOXO03IHCTBEHHOM MPOTYKIIUH.
A3oTHBIE y100pEeHHUS.

Docdop.

CrtpoeHune aToMa, aJUIOTPOITHsI, CBOMCTBA OEJIOT0 M KpacHOTo dochopa, nx npumeHerue. OcHOBHBIC coequHeHMs: okcul pochopa (V) u
oprodochopras kuciora, pocdarel. DochopHbie yI0OpEHUSI.

Yraepona.

Crpoenue aToma, alsIoTponus, cBoiicTBa Mmoaudukauuit, npumenenue. Oxcuasl yraepona (II) u (IV), ux colictBa u npumenenue. Kapoonarsr:
KaJIbLIUT, CO/Ia, OTAlll, UX 3HAYEHHUE B IPUPOJIE U JKU3HU YEIIOBEKA.

Kpemnuuii.

Crpoenue aTomMa, KpUCTAJUIMYECKUN KPEMHUH, ero cBoicTBa U npuMeHeHue. Okeng kpemuus (IV), ero npupoHbie pa3HOBUIHOCTH.
Cunukatel. 3Ha4eHUE COeIMHEHNH KPEMHHUS B )KUBOM 1 He>KUBOM npupoze. IloHsATHe 0 cHiIMKaTHOW MPOMBIIIJICHHOCTH.

JdemoHcTpaumu.

OO0pa31bl rajJoreHoB — MPOCTHIX BellecTB. B3anumoeiicTBe raloreHoB ¢ HaTpueM, ¢ altoMuHUEM. BoITecHEHNe X10poM Opoma Ui HojJa U3
pacTBOpOB UX cojeil. BzaumonelicTBue cepel ¢ MeTalslaMi, BOJOPOJIOM M KMCIIOpOAOM. B3anMozelicTBre KOHLIEHTPUPOBAHHON a30THON
KHUCJIOTHI ¢ Mezibto. [lormnormenue yriaem pacTBOPEHHBIX BELIECTB WK Ta30B. BoccTaHoBnenue Meau u3 ee okcuza yrieM. OOpasibl IPUPOIHBIX
COEIMHEHUH XJI0pa, cepbl, hocdopa, yriaepoaa, kpeMuus. OOpa3iibpl BAKHEHITUX 711 HAPOTHOTO X035HCTBA CyNb(aToB, HUTPATOB, KAPOOHATOB,
¢docdaros. Obpasibl cTeKNIa, KEpaMHUKH, [IeMeHTa. B3anuMoeiicTBre KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI ¢ Menbto. ['openue ¢pocdopa Ha
BO3/JlyX€ U B KUCJIOPOJE.

JlaGopaTopHble ONBITHI.

14. Tlony4yenne u pacrozHaBaHue Bojopona. 15. MccnenoBanre moBepXHOCTHOTO HATsKEHHS BOABL. 16. O3HaKOMIICHHE C COCTaBOM
MUHEpaTbHOU BOJbI. 17. KadecTBeHnHas peakius Ha ramoreHua-uoHbl. 18. [Tonyduenue u pacmo3naBanue kuciopoaa. 19. 'openue cepsl Ha
Bo3ayXxe U B kucnopoje. 20.CoiicTBa pazbaBieHHON cepHON KUCIOTHI. 21. MI3ydeHue cBOHCTB aMMuaka. 22. Pacrio3HaBaHue cojieil aMMOHUS.
23. CoiicTBa pa30aBieHHOI a30THOM KUCIOThI. 24. Pacnio3sHaBanue gocatos. 25. ['openue yris B kucinopose. 26. CBoiicTBa yroybHOM
KHUCJIOTHI 1 €€ conel. 27. [lonyuenne KpeMHEBOW KUCIIOTHI M U3YYEHHUE €€ CBOWCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coeinHeHHIT HeMeTaLI0B (3 4)

1. Pemenne sxkcriepuMeHTaNbHBIX 33134 110 TeMe «lloarpymnmna ranoreHos».2. PemeHne skcepuMeHTalnbHbIX 3a1a4 1o teMe «[loarpymnmna
kuciopoaay. 3. [lonmyyenue, cobupanue u pacro3HaBaHHE I'a30B.



Tema 5. IlepBoHayajibHbIe CBeJleHUsI 00 OpraHu4YecKuXx BemecTnax (8 u)

HepBOHaqa.HBHBIe CBCIACHUSA O CTPOCHHU OPTraHUYCCKUX BCIICCTB. YFJICBOI[OPOI[BII METaH, 5TaH, OTUJICH. Kncnopoz[collepxcamﬂe COCIMHCHUSA
CIIMPThI (MeTaHOJ'I, 9TaHOI, l"J'II/IHepI/IH), Kap6OHOBBIe KHCJIOTBI (YKCYCHEUI KHCJIOTa, aMHUHOYKCYCHas KHUCJI0Ta, CTCApHHOBas U OJICKHHOBAA
KI/ICJ'IOTBI). buonornyeckn BaxkHBIE BCIICCTBA: JKUPLbI, I'NIFOKO034, OeKu.

Tema 6. O6o061meHne 3HAHNT 0 XHMUH 32 KYPC OCHOBHO# 1IK0JIbI (10 1)

Ilepuonnueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux snemMeHToB /. . MenaeneeBa. @u3nueckuii CMbICI MOPSIKOBOIO HOMEpa
2JIEMEHTA, HOMEPOB MIEPHOJA U IPYINIbl. 3aKOHOMEPHOCTH NU3MEHEHHUS CBOMCTB 2JIEMEHTOB U MX COCIMHEHU B IEPUOJIaX U IPYIIAX B CBETE
IIPEJCTABICHUN O CTPOCHUU aTOMOB JJIEMEHTOB.

3HaueHue NepruoIMYECKOro 3aKkoHa. Buibl XuMHUYECKUX CBA3EH U TUIBI KPUCTAIUIMUECKUX PELIETOK. B3auMOCBSI3b CTPOEHMS U CBOMCTB
BeniecTB. Kitaccudukanys XMMUYECKUX peakil 10 pa3InyHbIM NIpU3HaKaM (YHUCIIO U COCTaB PEarnpyOLINX U 00pa3yrouXcs BEIEeCTB;
HaJIn4yue

rpaHuIlbl paszaena (¢a3; TeroBoil 3¢ GeKT; N3MEHEHHE CTENCHEN OKUCIICHNS aTOMOB; HCIIOIb30BaHNE KaTaln3aTopa; HallpaBJIeHUE
npotekanus). CKOpOCTh XUMHUECKUX Peakuii ¥ (hakTopsl, BiIusomue Ha Hee. OOpaTUMOCTh XUMHUECKUX PEAKIIUN M CITOCOOBI CMEIIIEHUS
XUMHYECKOTO PABHOBECHS.

IIpocteie n cnoxHbIe BemecTsa. Metaiuisl M HeMeTasuibl. [ eHeTnueckue psipl MeTaia, HeMeTasula u mepexoqHoro Meramia. OKCUabl U
TUIPOKCH/IBI (OCHOBAHHUS, KUCIOTHI, aM(OTEpHbIE THAPOKCUABI), cosn. MX cocTaB, knaccudukaius 1 o01me XMMHUYECKUEe CBOIICTBA B CBETE
TEOPUH AIEKTPOIUTUUECKON AUCCOLUAIIIH.



TemaTn4yeckoe IJIAHUPOBAHUE

No Tema ypoka, pa3zaena Kon-Bo O6opynoBanue JIaGopaTopHbIE OMBITHI Hara
n/m JacoB IeHTpa o0pa3oBaHUs
«Touka pocray
1 BBenenue. O01mas xapakTepucTHKa XUMHYECKHX 10

IJIEMCHTOB U XUMHYCCKHUX peakunﬁ

1. XapaKTepI/ICTI/IKa XUMHNYCCKOI'O 3JICMCHTA.

2. AmdoTepHbIC OKCHIBI U THIPOKCH/IBI.

Hab6op peaktuBoB

1. [lonyuyenue
THIPOKCHU/IAa IUHKA U
UCCIIEIOBaHHE €T0
CBOMCTB.

3. llepuonuueckuii 3aKOH M TEPUOAUYECKAs CHUCTEMaA
. . Menneneena.

2. MoaenupoBaHue
MIOCTPOECHUSA
Ilepuonuueckou
CHCTEMBI XUMHYECKHUX
anemeHToB /1. 1.
Menpeneena.

4. Xumuueckas OpraHuzalusi >KHMBOM U HEXUBOU
IPUPOJIBIL.

5. Knaccuduxamnus XuMu4ecKux peaxiuil.

Habop peaktruBoB

3. 3aMelIeHue KeIEe30M
pactBope

Menu B
cynbdara menu (II).

6. TloHsATHE O CKOPOCTH XUMHUYECKOW PEAKIIHH.

[Tpubop st
WJUTIOCTPAIKU
3aBHCHMOCTH
CKOPOCTH
XUMHUECKOH
pEeaKIu OT YCIIOBUI,
Ha0Op PEaKTHBOB

4. YcnoBus, BIHSIONINC
Ha CKOpPOCTh
XUMHYECKON PEaKIUU.

7. Bxoanoit koHTponb. KontponbHas padora Nel

8. Karammzaropsr.

Ha6op peaktuBoB

5. Paznoxenne
MepPOKCHIa BOJOPOA C
MOMOILIBIO OKCHUA




mapranua (IV) u

KaTanasbl.
9. OO6o0marmui ypok
10. Pemienue 3anau
Metaibl 12
11. TlonoxkeHre METAJJIOB B MEPUOJUYECKONW CHUCTEME
xumuueckux — anemeHroB  J[.M.  Mengeneesa.
Du3nyecKne CBOKCTBA.
12. Xumuueckne cBoiicTBa  MetawioB.  Kopposus Jatuuk HampspkeHusi, | 6. B3aumopeiictBue
MeTaisioB. CIuiaBsbl. HabOp PEaKTUBOB pPacTBOPOB CoJIeH ¢
METAJJIAMH.
13. Metammer B mpupoxpe. OOmme cmocodbl  HX 7. O3HakoMIIEHHE C
MIOJTYYCHUSI. pyJlaMu KeJesa.
14. O6mas  xapakTepucTUKa DJIEMEHTOB  TJIaBHOM
noArpynns! | rpynmnsl.
15. CoennHeHHs MENOYHBIX METAILIOB. Jatuuk 8. OkpammBaHue
ANIEKTPONPOBOJHOCTH, | TUIAMEHU COJISIMU
HabOp PEaKTUBOB HIETIOYHBIX METAJIJIOB.
16. O0mrass  XapakTepHCTHKAa  JJIEMEHTOB  TJIABHOM
noarpynnst |l rpynmsl.
17. CoenrHeHUS MIETIOYHO3EMEIBHBIX METAJIOB. Jatuuk 9.[Toyuenue
AMEKTPONPOBOJAHOCTH, | TUAPOKCHIA KalblUi H
Ha0Op peaKkTHBOB HCCIe0BaHNE ero
CBOJCTB.
18. Ypok — npoekT. AJTIOMUHUI.
19. CoenuHEeHHSI ATIOMUHUS. Ha6op peaktuBoB 10. IMonryuenwne
TUIPOKCHU/IA ATFOMUHUS U
HCCTIEIOBAaHUE €TO
CBOJWCTB.
20. XKemneso. Habop peakTnBoB 11. BzaumopeiicTBue
JKeJe3a ¢ COJISTHOM
KHUCJIOTOI.
21. CoenuHeHMs xemnesa. HabGop peaktrBoB 12. Tlonydenue




ruapokcuioB xkenesa (1)
u (III) u u3yuenue ux
CBOJCTB.

22. KonTtposbsHas padbota 1o teme: «MeTajiby.

IIpakTukym 1. CBolicTBa METAJLVIOB M MX COeIMHEHU I

23. Pemrenue SKCIICPUMCHTAJIBHEBIX 3aJla4 Ha
pacrno3HaBaHreC U MOoJIy4CHHUC BCIICCTB.

24. Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 Ha
PACIIO3HABAHUC W ITOJYUCHUC BEIICCTB.

Hemerayibl
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25. O0m1ast XxapaKTepruCTHKa HEMETAILIOB.

26. XuMHuyecKue CBOMCTBA HEMETAILIOB.

27. Bogopo. Hab6op peaktuBoB 13. Ilonyuenue u
pacro3HaBaHUE
BOJIOPOJIA.

28. Bona. 14. ccnenoBanue
MOBEPXHOCTHOTO

HATSKEHHUS BOIBI.
15. O3nakomieHue ¢
COCTaBOM MHUHEpaTbHOU
BOJBbI.

29. YPOK — IpoeKT. ["ajioreHs.

30. CoenuHeHud TajJlOreHOB.

Jatuuk
xJiopua-uoHon, Habop
pPEaKTUBOB

16. KauectBennas
peaKIysi Ha TaJIoTeHU I-
HOHBL.

31. Kucnopon.

Habop peakTrBoB

17. Tlony4eHue u
pacro3HaBaHHe
KHCJIOPOJA.

32. Cepa.

Ha6op peaktuBoB

18. Topenme cepsl Ha
BO3/JlyX€ M B KHCIIOpOJE.

33. CoenrHEHUS CEpHI.

Ha6op peaktuBoB

19. CpoiicTBa
pa30aBIeHHON CepHOI
KHCJIOTBI.

34. CepHast KUCJIOTA KaK OKHUCITUTEIb.

Jatauk




AJIEKTPOIIPOBOTHOCTH,
HaOOp PEaKTHBOB

35. A30T.
36. AMMuak. Coar aMMOHHS. JaTamk 20. N3zy4enne CBOMCTB
AJIEKTPOIIPOBOIHOCTH, | aMMHUAKA.
HabOp peaKTUBOB PacnioznaBanue coneit
aAMMOHUSL.
37. Okcunpl a3ota. A30THASI KUCIIOTA. Jatauk 21. CsoiictBa
HUTPAT-UOHOB, HA0Op | pa30aBIEHHON a30THOM
PEaKTUBOB KHUCJIOTHI.
38. ®ocop u ero coequHEHUS. Habop peaktruBoB 22. PaciozHaBaHue
dhocdaros.
39. Yruepon. 23. T'openue yris B
KHUCJIOpOJIE.
40. Ypoxk — npoekTt. OKCUbI yriiepoja.
41. YronpHas KUCIIOTa U €€ COJIH. Ha6op peaktuBoB 24. CpoiicTBa YroJLHOM
KHCJIOTBI U €€ COJICH.
42. Kpemuwii.
43. CoenvHEeHUsI KPEMHUSL. Habop peaktuBoB 25. Tlony4enue
KPEMHEBOW KHCIIOTHI U
U3y4EHHE €€ CBOMCTB.
44. CunukaTHasi IPOMBIIUIEHHOCTb.
45. Pemenue 3aaay4 no reme: «Hemeramns.
46. Pemenue 3a1a4 no reme: «Hemeramnbny.
47. O6o61IeHME 10 TeMe: «HeMeTamby.
IIpakTukym 2. CBoiicTBa COeAMHEHUIT HEMETAJVIOB 3u
48. PemeHre DKCHEPUMEHTANBHBIX 3a7ad TI0 TeMe Habop peaktrBoB
«[loarpyrmra rajoreHoB.
49. PemmeHne DKCMEPUMEHTANBHBIX 3a7ad TI0 TeMe Habop peaktrBoB
«[loxarpynmna kuciopoaay.
50. TMonydyenwne, coOnpaHue U paclio3HaBaHUE T'a30B. Ha6op peaktnBoB
ITepBoHayajbHbBIE cBeleHUsI 00 OPraHNYeCKHUX 84

BelleCTBax




51. [Ipeamer opranuveckoit xumuu. IIpenenbHbie
YIII€BOIOPOBI.

52. HemnpenenbHbIC yTIE€BOAOPOIBI.

53. Ypok — npoekT. CupThI.

54. KapOoHOBBIE KHUCIIOTHI.

55. XKupsl.

56. I'mroxo3a.

57. Ypok — npoekT. benku.

58. O606menue mo teme: «llepBoHavanbHBIE CBEICHUS
00 OpraHWYECKHX BEIIECTBAX)

O06001meHue 3HAHUI 10 XUMHUH 32 KYPC OCHOBHOI
IIKOJIBI.

10y

59. [leprnonnyecknii 3aKOH M MEPUOTUYECKAsi CHCTEMa
J. 1. Menaeneena.

60. Buasl XUMHYECKHUX CBSI3EH.

61. TUMbBI KPUCTAIUTMYECKHUX PEIIETOK.

62. OKUCIIUTEIIBHO-BOCCTAHOBHUTEIIbHBIC PCaKInu.

63. CBoOICTBA OKCUIIOB U OCHOBAHUH.

64. CBoiicTBa KHUCIOT U COJIEH.

65. ['oytoBast KOHTPOJIbHAS paboTa.

66. AHamu3 KOHTPOJIBbHOM paboThI.

67. Pemrenue 3amauy.

68. O0oOmaroNIHii YpOoK.




