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Ilnanupyemble pe3yJIbTAaThl OCBOCHHS Y4e0OHOI0 mpeaMera

B cootBercTBHM ¢ DenepanbHBIM rOCYIapPCTBEHHBIM 00pa30BaTeIbLHBIM CTAHIAPTOM OCHOBHOT'O OOIIET0 00Opa30BaHUsl yUaIrecs
JIOJKHBI OBJIQJIETh TAaKMMH TO3HABATEIHLHBIMU yUEOHBIMH JCUCTBUSMHU, KaK yMeHHE (HOpPMYyIUpOoBaTh NMPOOIEMYy U THUIIOTE3Y,



CTaBUTh 1IEJIU U 3a/1a4M, CTPOUTD IJIaHBI JOCTUKEHUS 11€JIEH M PEIIeHUs TTOCTABIICHHBIX 33/1a4, MPOBOAUTh SKCIIEPUMEHT U Ha €T0
OCHOBE JIeJIaTh BBIBOJIbI M YMO3AKJIIOUCHHS, IPEACTABIIATh UX U OTCTaUBaTh

CBOIO TOYKY 3peHus. Kpome »Toro, ywammecs JOJDKHBI OBJIQJETh IMPUEMaMH, CBA3aHHBIMH C OIPEASICHUEM TOHSTHIA:
OTpAaHUYMBATh WX, OINUCHIBATh, XapaKTEPU30BaTh W CpaBHUBATH. CJIEI0BATEIBHO, NMPU HW3YYEHUH XUMHHM B OCHOBHOM IIIKOJIE
ydaliecss JIO/DKHBI OBJIQJACTh YYCOHBIMH JACHCTBHSAMHU, IMO3BOJISIONMIMMU WM JIOCTMYb JIMYHOCTHBIX, IIPEIMETHBIX U
MeTaInpeIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

[Ipemyiaraemass mporpamMma MO XHMHHU PacKpbIBaeT BKIJIAJl Y4eOHOTO MpeaMeTa B JIOCTHKEHHE IIeJIe OCHOBHOTO OOIIETo
00pa3oBaHuUsl U ONpEETsACT BAXKHEHIIINE COIepKaTENIbHbIC TMHUU MPEIMETA’

- BellleCTBO — 3HAHUS O COCTABE U CTPOCHHUH BEIIECTB, UX BAKHEHIINX (PU3NUECKUX U XUMHUYECKUX CBOMCTBAX, OMOJIOTHYECKOM
JICUCTBUH,

- XMMHUYeCKasi peaKkiusi — 3HaHUs 00 YCIOBUSIX, B KOTOPBIX MPOSIBISIOTCS XMMUYECKUE CBOMCTBA BEIIECTB, CIIOCO0ax
YIIPaBJICHUS] XUMUYECKUMU TTPOIIECCAMU;

- IPUMeHeHHe BelleCTB — 3HAHUSI U OIBIT IPAKTUYECKON AEATEIHOCTH C BEIIECTBAMHU, KOTOpPhIE HAan0O0JIee YacTo
yHOTPEOJISIOTCS B MOBCEHEBHOM KU3HH, IITUPOKO MCIIOJIB3YIOTCS B IIPOMBIIIICHHOCTH, CEITbCKOM X035HCTBE, HA TPAHCIIOPTE;

- I3bIK XMMHUM — CHCTEMA BaXXHECUIIIMX MOHATUN XUMHUHU U TEPMUHOB, B KOTOPHIX OHM OMUCHIBAIOTCSI, HOMEHKJIATypa
HCOPraHMYECKHX BEIIECTB, T. €. MX Ha3BaHM (B TOM YHCIIC U TPUBHAJIbHBIC), XUMUUECKHE (POPMYJIBI U YPAaBHEHUS, a TAKKE
MpaBHIIa IepeBoia MHGOPMAIIMU ¢ €CTECTBEHHOIO sI3bIKa Ha SA3bIK XMMHUHU U 00paTHO.

[Ipy w3ydyeHMM XUMHH B OCHOBHOM IIKOJI€ OOECIEeUYMBACTCS JOCTHXKEHHE JIUYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX
pe3yJIbTaTOB.

JIn4HOCTHBIE!

® B IIEHHOCTHO-OPUEHTAIMOHHOU c(pepe — YyBCTBO rOPJIOCTH 33 POCCUNCKYIO XUMUYECKYIO HAYKY, TYMaHU3M, OTHOIIEHUE
K TPYZY, LIEJIEYCTPEMIICHHOCTD,

e (opMUpOBaHHE LIEHHOCTHU 3/I0POBOT0 U O€30MacHOTr0 00pa3a KU3HH; YCBOCHHE MPaBUJI MHAUBUAYAIBHOTO U
KOJJIEKTUBHOT'O O€3011aCHOT0 MOBEICHUS B UPE3BBIYAMHBIX CUTYALUSAX, YTPOKAIOIINX KU3HU U 3[J0POBBIO JIIOJIEH;

® B TPYyIOBOH chepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY NaibHEHNIIeH 00pa30BaTeIbHON TPACKTOPHH,

® B II03HABATE/IbHOW (KOTHUTUBHOM, MHTEIUICKTyalIbHON) chepe — yMEHHUE YIPaBIsTh CBOCH M03HABATECILHON
NEATEIBHOCTHIO.

® (opmMupoBaHUE OCHOB HKOJIOTHYECKOIN KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTUYECKOTO
MBIIJICHHS], PA3BUTHUE OIBITA SKOJIOTMUYECKH OPUEHTUPOBAHHON pe(IeKCUBHO-OLIEHOYHOM U MPAKTHUECKON JEeSTEIbHOCTH
B JKU3HCHHBIX CUTYyalUsX;



MeTtanpeaMeTHble:

® YMEHHE CaMOCTOSITEIbHO ONPEACIIATH eI CBOETO O0yUEHUsI, CTaBUTh U (DOPMYIHPOBATH /715l ceOsl HOBBIE 3a/1a4u B yuéoe u
ITI03HABATEJIbHOU IEATEIIbHOCTH, Pa3BUBATh MOTUBBI M MHTEPECHI CBOEH IT03HABATEIILHON JIEATENBHOCTH,

® YMEHHE CaMOCTOATENbHO IJIAHUPOBATh ITyTH JOCTHKEHUS L€, B TOM YUCIE aJbT€pHATHBHBIC, OCOZHAHHO BBIOMPATh
Haubos1ee 3 PexTUBHBIE CITOCOOBI pelIeHHs Y4eOHbIX U O3HABATEIbHBIX 33744,

® YMEHUE COOTHOCHUTH CBOM JACHCTBUS C IUIAHUPYEMBIMH PE3YJIbTATAMH, OCYLIECTBIATH KOHTPOJIb CBOEH IEATEIBHOCTH B
Ipouecce AOCTHKEHUs Pe3yJibTaTa, ONpPEAesaTh CIocOoObl ASMCTBUIM B paMKax MPEAJOKEHHBIX YCIOBUN U TpeOOBaHMI,
KOPPEKTUPOBATH CBOU JEHCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyalUEH;

® YMEHHE OIICHUBATh MIPaBUIHLHOCTH BBIMOTHEHUS y4eOHOU 3a/1a4uH, COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUS;

® BJIa/ICHUE OCHOBAaMH CaMOKOHTPOJISl, CAMOOLICHKH, IPUHATHS PELICHUI U OCYIIECTBICHHUS OCO3HAHHOIO BbIOOpa B yueOHOU
Y ITI03HABATEJIbHOMN JEATEIIbHOCTH;

® YMEHHUE ONPEENATh MOHITHS, CO3JaBaTh OOOOIIEHMS], YCTaHABIMBATh AHAJIOTMH, KIACCU(PHUIMPOBATH, CAMOCTOATEIHHO
BbIOMpATh OCHOBAaHUS W KPUTEPUM MJs KiIacCU(UKALMM, YCTaHABIMBAaTh HMPUUYMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH
JIOTMYECKOE PACCYXkKICHUE, YMO3aKIIIOUeHUe (MHIYKTUBHOE, ICIYKTUBHOE U [0 aHAJIOTHH) U JICJaTh BHIBOIH,

® YMEHHUE CO3[aBaTh, MPUMEHATh U IMpPEoOpa30BbIBATH 3HAKM M CHMBOJIBI, MOJAEIU M CXEMbI JJI PEIICHUs y4EeOHBIX U
ITIO3HABATEIIbHBIX 3a]1a4,;

® YMEHUE OPraHU30BbIBATh YYEOHOE COTPYAHUYECTBO U COBMECTHYIO AECSATEIBHOCTh C YUUTEIEM U CBEPCTHHKaMU; paboTaTh
WHAVBUAYAIbHO U B TPYyINIe. HAXOAUTH O0Ilee pelieHre U pa3peliatb KOH(IMKTH Ha OCHOBE COIJIACOBAHMS MO3ULIMNA U
yuéTa UHTEpecoB; GOPMYyIUPOBATH, ApPTYMEHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

® YMEHHE OCO3HAHHO MCIIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUH C 33a4€ KOMMYHHUKALIUH JIJIS1 BBIPAKEHUSI CBOMX
YyBCTB, MbICIIEH U IOTPEOHOCTE; IJTAHUPOBAHUS U PETYIISALIMU CBOCH NEATENbHOCTH; BIaICHHE YCTHON U MHUChbMEHHOU
PEYbI0, MOHOJIOTHYECKON KOHTEKCTHOU PEYBIO;

e (opMupoBaHME U pa3BUTHE KOMIIETEHTHOCTH B O0OJIACTHM UCIOJIb30BaHUA HWHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH,

e (opMupoBaHUE U PA3BUTHUE FKOJOTHUYECKOTO MBIIIUICHUS, YMEHUE IPUMEHSTh €r0 B MO3HABATEILHON, KOMMYHUKATUBHOM,
COIIMAJILHOM MPaKTUKE U MPOheCCHOHAIBHON OpUEHTAITUH.

IIpexmerHsble:
1.B no3HaBaTenbHOI cepe:
® J1aBaTh OINPEACIECHUA U3YUEHHBIX MOHATUN! «XUMHUUYECKUU BJIEMEHT», KaTOM», KAOH», «MOJIEKYJIa», KIIPOCTbIE U CIIOKHBIE



BEILIECTBA», «BEIIECTBO», «KXUMHYECKass (opMysia», KOTHOCUTEIbHAs aTOMHAs Macca», «OTHOCUTEJbHAs MOJIEKYJspHas
Macca», «BaJEHTHOCTH», «CTEMNEHb OKUCICHHS», «KPUCTALIAYECKas PEIIeTKa», OKCHUIBL», KKHUCIOTBI», «OCHOBAHUS»,
«CoNu», «aM(pOTEPHOCTH», «HHAUKATOP», <IEPUOJAMYCCKUA 3aKOH», «IEePHOIUYECKAsI TabIUIa», «HU30TOIBDY,
«XUMHUYECKAs CBA3BY», «IJEKTPOOTPHUIIATEIHFHOCTE», XUMHUUECKasl PEaKIUs», «XUMHUUYECKOE YpaBHEHHE», «Ie€HEeTUYeCKas
CBSI3b», KOKHCJICHHE», KBOCCTAHOBJICHUE, «3JICKTPOJIUTHYECKAS TUCCOLMAITUS», KCKOPOCTh XUMHUYECKON PeaKIuu»;,

® OMUCaTh JEMOHCTPAIMOHHBIC U CAMOCTOATENIHHO MPOBE/ICHHBIC XUMUUECKUE SKCIIEPUMEHTHI;

® OMKCHIBATh U PA3IUYaTh W3YyUYECHHBIC KJIACCHI HEOPraHUYECKUX COCIMHEHUMN, MPOCTHIE U CIOKHBIE BEIECTBA, XUMUUYECKUE
peakuu;

e KIacCUUIIUPOBATH U3YYCHHBIC OOBEKTHI U SBIICHHUS;

e JIe/IaTh BBIBOABI M YMO3AKIIOUEHHUS W3 HAOMIOJCHUH, H3YYEHHBIX XUMHYECKHX 3aKOHOMEPHOCTEH, ITPOTHO3UPOBATH

CBOMCTBA HEM3YUYEHHBIX BEIIECTB MO0 aHAJIOTUU CO CBOMCTBAMU U3YUYCHHBIX;
CTPYKTYpHPOBaTh U3YUEHHBI MaTepHal U XUMUUYECKYI0 HHPOpMAITUIO, MTOJYYCHHYIO U3 IPYTHUX HCTOYHUKOB,
MOJICTUPOBATh CTPOSCHUE aTOMOB 3JIEMEHTOB 1-3 IeproI0B, CTPOEHUE TPOCTHIX MOJICKYIT,

2.BIeHHOCTHO — OpMEeHTAIIMOHHOM cepe:
® aHAJIM3UPOBATH M OIECHMUBATh TOCJEACTBUS JJISI OKPYKAIoIIeW cpeipl OBITOBOM W MPOU3BOJCTBEHHOW IEATEIBHOCTH
YeJIOBEKa, CBSI3AHHOMW ¢ TIEpepadOTKOM BEIIECTB,;
3. B TpynoBoii chepe:
® IPOBOJIUTH XUMHUYECKUM IKCIIEPUMEHT,
4. B ciepe 6e30n1aCHOCTH KU3HEAEATEIbHOCTH

e OKa3bIBaTh MEPBYIO MOMOIIb NMPU OTPABICHUSIX, OKOTAX U JIPYTUX TpPaBMax, CBA3aHHBIX C BEHIECTBAMU M J1AOOPATOPHBIM
000py1I0BaHUEM.

Coneprxkanue yueOHOro nmpeamera



BBenenue. O01mas xapakTepuCcTHKA XUMHYECKUX 3JIEMEHTOB U XUMUYeCKHUX peakuuii. Ilepuoguuecknii 3aK0oH u
Iepuoanyeckas cucremMa xumudecknx djieMeHnToB JI. U. Menaeneea (10 u)

XapakTepucTuKa d3JEMEHTa MO €ro mnojoxkeHuto B llepuomnueckoil cucreme xumuueckux sneMmeHToB [[. M. Menneneesa.
CBoiicTBa OKCHAOB, KHCJIOT, OCHOBAaHMM M COJEH B CBETE€ TEOPUM DICKTPOJIUTUYECKOW [HUCCOLMALMU W OKHUCIECHUS-
BoccTaHoBieHUs. [loHATHE O MEepexXOmHbIX »dJIeMeHTaX. AMQOTEpHOCTh. [eHeTWdYecKuid psij MEePEeXOHOTO HIIEMEHTA.
[lepuomnueckuii 3akoH u Ilepuoguueckas cucrema xumuuyeckux siemeHTOB J[. M. Menneneea. Xumuueckass OpraHU3anusd
KMBOW M HEKMBOM NMpUPOABbL. XUMHUUYECKUN COCTAB A/pa, MAHTUH U 36MHOM KOpPBL. XMMHWUYECKHUE BJIEMEHTHI B KJIETKAX JKUBBIX
opraHu3MoB. Makpo- u MuKpod3JeMeHTh. O000IeHne CBEACHUN O XUMUYECKHX peakmusax. Kimaccupukamums XUMHYECKUX
peaknuii MO Pa3IMYHBIM TPHU3HAKAM. «YHCIO W COCTaB PEarnpylomux W 0O0pa3yIOIMXCS BEIMIECTB», TEIIOBOU 3(derT»,
HANpaBJICHUE», «U3MEHEHHE CTENEHEeW OKHUCJICHUS DJIEMEHTOB, OOpa3ymolIuX pearupyrolre BelecTBa», «daza»,
«HMCIIOJIb30BAHUE KaTanu3aTopa». [IoHATHE O CKOPOCTH XMMUYECKOM peakunu. @aKkTopbl, BIUSIONME HA CKOPOCTh XUMUYECKUX
peakumii. Katanuszatopsl u katanu3. MTHruOUTOpbl. AHTHOKCUIAHTHI.

JleMoHCTpanuMm.

Paznuunbie hopmbr Tabaunel 1. Y. MenaeneeBa. Mojenaun aToMoB 3JIeMEHTOB 1—3-T0 mepuooB. Mojiellb CTPOCHHS 36MHOTO
mrapa (onepeyHblil pa3pes). 3aBUCMMOCTh CKOPOCTH XUMHUYECKOH PEaKIMU OT MPHUPOJIbI PEarupyONUX BEIIESCTB. 3aBUCUMOCTD
CKOPOCTH XHMHYECKOW PEAKIHUH OT KOHIIEHTPALMU PEarupyrolnX BELIECTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEaKIUu OT
IUTOIIAM COIPUKOCHOBEHHUS PEarupyroiux BEHICCTB (KKUISAIIANA CIO0H»). 3aBUCUMOCTh CKOPOCTH XMMHYCCKOW PEaKIUH OT
TEMIIepaTyphbl pearupyromux BenecTB. | OMOTeHHbBIN U TeTeporeHHbIN KaTtanu3bl. DepMeHTaTuBHBIN KaTanus. UHrubupoBaHue.
JlabopaTopHbIe ONBITHI.

1. TlonyueHnue THOPOKCHAA IMHKA W WMCCIECIOBAHWE €ro CBOWCTB. 2.MopaenupoBanue moctpoeHus [lepuomnyeckoil cHCTEMBI
xuMHuueckux 3jaemMeHToB J[. M. MenneneeBa. 3. 3amelieHue ene3oM Meau B pactBope cyibdara meau (I1). 4. 3aBucumocthb
CKOPOCTH XMMHUUYECKOW PEAKIIMHU OT IPUPOJIbl PEATHPYIONIUX BEIIECTB HA TPUMEPE B3aUMOJICUCTBUS KUCIOT C METAJUIAMMU.

5. 3aBUCUMOCTh CKOPOCTH XMMUYECKON pEaKIMKU OT KOHIIEHTPALIMK PEarupyroinX BEMIECTB HA MpUMEPE B3aUMOJICHCTBUS IIMHKA
C COJISTHOM KHCIIOTOM pa3jInYHON KOHLIEHTPALINH.

6. 3aBHCHMOCTh CKOPOCTH XUMHUYECKON PEaKIMK OT TUIOIIAJN COMPUKOCHOBEHHUS PEardpyroIINX BEMIeCTB. /. MoaearupoBaHue
KKUTSIIIETO CJIos». 8. 3aBUCUMOCTh CKOPOCTU XMMHUYECKOW PEakIMu OT TeMIlepaTypbl pearupyroiux BEHIECTB Ha MpUMeEpe
B3auMoeiicTBust okcuma Meau (I1) ¢ pacTBopoMm cepHOM KHCIOTHI pa3nuyHON TemmepaTypbl. 9. PasnoxkeHue mepokcuia
BOJIOpoO/Ia ¢ momolbio okcuaa mapraniia (IV) u karanasel. 10. OOHapykeHHe KaTanaa3bl B HEKOTOPBIX MHUINEBHIX MPoAyKTax. 11.
NurubupoBanne B3auMOACHCTBUS KUCIOT C METAJTIAaMU YPOTPOITMHOM.

Tema 1. Metamabl (14 4)

[Tonoxxkenne wmetamioB B Ilepuoamueckoir cucrtemMe xumuudeckux odiaemeHToB J[. WM. MengeneeBa. Metaundeckas
KpUCTaJUTMYECKasi pelieTka M MeTaJulMdeckass XuMHudeckas cBs3b. OOmue (usuveckue cBoicTBa MeTauioB. CruiaBwl, HX



CBOMCTBA W 3HAauyeHHE. XMMHUYECKHME CBOMCTBA METAUIOB KaK BOCCTAHOBUTEINICH, a TaKKE B CBET€ HMX MOJIOKEHUS B
AIEKTPOXUMHUYECKOM PsAYy HaNpsiKeHUM MeTamuioB. Kopposust MeTaiioB U criocoObl 00pbObI ¢ Heil. MeTtaiisl B mpupojie. O61ue
CIOCOOBI UX MOJIYYEHHUS.

O0mas XapakTepuCcTHKA MIEJI0YHBIX MeTaJ10B. Metawisl B npupoje. O0ume crnocoObl ux nosydeHus. CTpoeHre aTOMOB.
[I{en0uHbIE METAIIBI — IMPOCTHIE BElleCTBA. BaxkHelIne COeIMHEHUS 1IEIOYHBIX METAINIOB — OKCHUbI, TUIAPOKCUJIBI U COJHU
(xsmopu b1, KapOOHATHI, CYIb(paThl, HUTPATHI), KX CBOWCTBA U IPUMEHEHHE B HAPOIHOM X03sHcTBe. KanmuitHbie yao0peHusl.
OO0mas xapakTepuCcTHKA 3JIEMEHTOB IJIaBHOM moarpynns! || rpynmsi.

Crpoenne atomoB. lllenoyHo3eMenbHbIE METAUIBl — MPOCTHIE BEHIECTBA. BakHelllne coeAUMHEHUs IIeI0YHO3EMEIbHBIX
METAJIJIOB — OKCHJIBI, THAPOKCHUIBI U COJIH (XJIOPHIBI, KapOOHATHI, HUTPATHI, Cyb(}aThl, pocharhl), X CBOMCTBA U IPUMCHECHHE
B HAPOJHOM XO35MCTBE.

AJIIOMUHMHA.

CrtpoeHnue atoma, GU3UYECKUE U XMMUYECKUE CBOMCTBA MPOCTOro BeliecTBa. CoeTMHEHUS allFOMUHUSI — OKCHJI M TUAPOKCHU, UX
amdoTepHblii xapaktep. Baxneitmue conu amomunus. [IpumMeHeHne aTltoOMUHNS U €r0 COSTUHEHU.
Keiaeso.

Ctpoenue atoma, GU3NUECKUE U XUMUYECKUE CBOMCTBA IIPOCTOr0 BEIECTBA. | eHeTUUECKHUE PS/IbI Fe” uFe
Baxwuerimue conu xene3a. 3HaYEHUE KeJe3a U €ro COEAUHEHUN 711 TPUPO/Ibl U HAPOJAHOTO XO35MCTBA.
JeMoHcTpanmu.

OO0pas1pl METOYHBIX U MIEI0YHO3EMETbHBIX MeTauioB. OOpasiipl crijiaBoB. B3anMoeiicTBUe HATpus, TUTUS U KaJIBIUS C BOJOM.
B3aumogeiictBue HaTpus M MarHusi C KHCJIOPOAOM. B3aumMmopnencTBHe METAIOB ¢ HeMmeTaulamu. llonmydeHue ruapoKcuioB
xenesa (1) u (11).

JlabopaTopHbIe ONBITHI.

12. BzammopelicTBHe pacTBOPOB KHCIOT M coieil ¢ Metauiamu. 13. O3HakomieHWe ¢ pymamu keinesa. 14. OxparmmBaHue
IJIaMEHU COJIIMH IIENOYHBIX MeTaiwmoB. 15. BzammopelictBue kambnmsi ¢ Bojou. 16.ITomydeHme ruapokcuaa KanbIUs |
HCCJIEIOBAHHUE €r0 CBOMCTB.

17. Tlony4yenue TuApOKCHIA AFOMHHHS M MCCIIEOBaHNE ero cBOMCTB. 18. BzaumopeiicTBue xkemne3a ¢ ConsHOM KucioTon. 19.
[Monmyuyenne runpokcuaos xenesa (1) u (111) u uzyuenme ux cBOMCTB.

Tema 3. Hemeraiibl (25 u)

OOmiass xapakTepUCTHKA HEMETAJUIOB. ToJiokeHne B Ilepuommueckoil cucremMe XuMHUYecKux odiemenroB JI. .
MeneneeBa,0cO0EHHOCTH CTPOEHHUST aTOMOB, 3JekTpoorpunarebHocTh (D0) kakMmepa «HeMeTaUIMIHOCTH», psag DO.
Kpucrannnueckoe CTpoeHHE HEMETAIOB — TMPOCTHIX BewecTB. Ajuiorpornus. DuU3NUecKhe CBOWCTBA HEMETAJIOB.
OTHOCUTENBHOCTh MOHITUN «METAJUT» U KHEMETAILI.

+3



Bonopoa.llonoxenune Bonopona B Ilepuoandeckoit cucreme xumuueckux snemeHToB [[. M. MenaeneeBa. CtpoeHue atoma u
MOJIEKYJIbl. DU3NUECKUE U XMMUUYECKHE CBOMCTBA BOAOPO/IA, €T0 MOJIYyUYCHUE U IPUMEHEHUE.

Bona.

Ctpoenue Mosiekyibl. Bogopoanas xumudeckas cBsizb. Ou3ndecknue CBOMCTBA BOABL. AHOMAIMK CBOMCTB BOABL. [ mapodumsHbIe
u ruapodoOHbIe BellecTBa. XUMHUYECKHE CBOMCTBa BOAbl. KpyroBopoT Boabl B mpuponae. BomoouucTtka. Aspaius BOJIBI.
briToBbIe QunbTphl. MuHEpaTBHBIE BOMBI. J[MCTHIUIIMPOBAaHHAS BOJA, €€ MOTYyYCHUE U IPUMCHEHHE.

O01mas xapakTepucTHKA rajOreHoB.

Crpoenune aromoB. I[IpocThie BeliecTBa 1 OCHOBHBIE COEIMHEHUS FaJIOT€HOB, UX CBOMCTBA.

Kpatkue cBegenus o xiope, Opome, prope u itone. [IpumeHeHre raJoreHoB U X COeTMHEHUN B HAPOJTHOM XO3SIIICTBE.

Cepa.

CtpoeHre aToMa, aUIOTPOIWSA, CBOMCTBA M mHpuMeHeHHe pomOudeckor cepwl. Oxcuabl cepol (IV) u (VI), ux nomyuenwue,
CBONCTBA U puMeHeHne. CepHas KUCI0Ta U €€ COJIM, UX TPUMEHEHHE B HAPOJAHOM X03siicTBe. [IpOon3BOACTBO CEPHOI KUCIIOTHI.
A3or.

CrpoeHne aTtomMa B MOJIEKYJIbI, CBOMCTBA MPOCTOI0 BEMIECTBA. AMMMAK, CTPOCHHE, CBOWCTBA, NONyYeHne U npuMmeHenue. Conun
aMMOHHS, UX cBoricTBa U npumeHeHue. Okcuubl azorta (1) u (1V).

A30THasl KHCIIOTa, €€ CBOMCTBAa U HpUMeHeHHe. HuTpaTtel U HUTPUTHI, HpodieMa UX COJAEpKaHHS B CEIbCKOXO3SIMCTBEHHOM
MPOAYKIIUU. A30THBIE YI0OpEHHUS.

Docdop.

CrpoeHue aroma, aJUulOTpomus, CBoicTBa Oeyoro W KpacHoro ¢docdopa, nx npuMeHeHue. OCHOBHBIE COCIUHEHUS. OKCHU]L
docdopa (V) u oprodochopnas kucnora, pocdarsl. PochopHbie y1o0OpeHHUs.

Yraepon.

CrtpoeHre aroma, ajuIOTPOIHUs, CBoWcTBa Momudukanui, npumenenue. Oxcuasl yriaepoma (I1) u (IV), ux cBoiictBa un
npuMmeHeHue. KapOoHaThl: KalbIUT, COJIA, OTAIll, UX 3HAYEHHUE B MPUPOJIC U KU3HH YEIOBEKA.

Kpemuui.

CrtpoeHre aToMa, KPHCTAUTMYECKHN KpPEeMHHH, ero cBoiictBa W mnpumeHeHue. Oxcua kpemuus (IV), ero mnpupomHbie
pasHoBUIHOCTU. CHIIMKAThl. 3HAYCHHE COCIUHEHUN KPEMHHS B JKUBOM M HEXUBOW mpupone. IloHsaTHe O CHIMKATHOM
IPOMBIIILJICHHOCTH.

JdeMoHcTpanum.

OO0pa31pl TaIOreHOB — MPOCTHIX BelecTB. B3anMoelicTBrE rajJoreHoB ¢ HaTpueM, ¢ allloMUHUEM. BriTecHeHue XxiaopoM Opoma
WA MOJAa W3 PACTBOPOB HX coyie. B3anmMomenrcTBue ceppl C METAUIAMHU, BOAOPOAOM M KHUCIOPOAOM. BianmonmencTBue
KOHILICHTPUPOBAHHOM a30THOW KHUCJIOTHI ¢ MeZApto. [lormomenue yriiem pacTBOPEHHBIX BEHIECTB WIM Ta3oB. BoccTaHoBieHue



Meau u3 ee okcupa yriaem. OOpas3iubl NPUPOAHBIX COEAMHEHHH XJiopa, cepbl, ¢ocdopa, yriepona, kpemuus. OOpasiibl
BaXHEUIITUX JIJIs1 HAPOJAHOTO X03iCcTBa Cylb()aToB, HUTPATOB, KapOoHATOB, PocdaroB. OOpasIbl CTEKIa, KEPAMUKHU, IIEMEHTA.
JlabopaTopHbIe ONBITHI.

20. Tlonmyuenue u pacno3HaBaHue Bojopona. 21. HccinegoBaHue MMOBEPXHOCTHOTO HaTsKEHUsT Bonbl. 22.PacTBopeHue
IICpMaHraHaTa Kajlus WIH MEIHOro Kymopoca B Boje. 23. ['maparanus o0e3BoxkeHHoro cynbdara meau (11). 24. Msrorosnenue
TUIICOBOTO OTIEYaTKa.

25. O3HaKOMJIEHUE C KOJUICKITHEH OBITOBBIX (GUILTPOB. 26. O3HAKOMIIGHHE C COCTABOM MHUHEPAbHOM BObI. 27. KauecTBeHHAs
peakuusi Ha ranoreHua-uoHbl. 28. [lomyuenue u pacno3HaBaHue kuciopona. 29. ['opeHue cepsl Ha BO3AyXe U B KUCIOPOJE.
30.CroiicTBa pa3baBieHHON cepHOW KHCIOTHL. 31. M3ydenue cBoiicTB ammuaka. 32. Pacmo3naBanuwe cojieii aMMmoHus. 33.
CaoiicTBa pa30aBieHHON a30THOM KUCIOTHL. 34. B3anmoeiicTBre KOHIIEHTPHPOBAHHOW a30THOW KHCIOTHI ¢ Menbio. 35. ['openue
dbocdopa Ha Bo3ayxe U B kuciopoae. 36. PacmoznaBanue gocdaror. 37. 'openne yris B kucnopose. 38. [lomydenne yronpHOM
KHUCTIOTHI 1 n3ydeHue ee cBoicTB. 39. [lepexon kapOoHATOB B THAPOKApOOHATHI.

40. Paznosxxenue ruapokapoonata Hatpus. 41. [Tomyuenne KpeMHEBOW KHCIOTHI U U3yYE€HUE €€ CBOMCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coequHenuii HemeTa10B (3 u)'

1. Pemienue sKcriepuMeHTaNbHBIX 3amad mo Teme «lloarpymma ramoreHoB». 2. PelieHue sKCIEpUMEHTAIBHBIX 3a7a4 I10
teme«lloarpynma xucmopoma». 3. PemeHue »sKcrnepuMeHTalNbHBIX 3amad 1o Teme «lloarpynma aszota». 4. Pemenue
AKCIIEPUMEHTAILHBIX 3a/1a4 110 Teme «[loarpymnma yriepona». 5. [lonydenue, coOupanue u pacro3HaBaHUE ra30B.

Tema 5. O0001IeHNe 3HAHMII 10 XMMUM 32 KYPC OCHOBHOM mIK0JibI. [logroropka

K rocyaapcrBeHHoii urorooii arrecramuu (OI'9) (12 4)

[Tepuoanueckuii 3axkoH u Ilepumoamveckass cucrema xumuyeckux diemeHToB I, WM. MenneneeBa. Pu3MUECKUid CMBICI
MOPSIIKOBOTO HOMEpPA 3JIEMEHTA, HOMEpPOB MEpPUOAAa M TPyNIbl. 3aKOHOMEPHOCTH HW3MEHEHHsS CBOMCTB 3JIEMEHTOB M UX
COEIMHEHM B MEPUOAX U TPyNIax B CBETE MPEJICTABIEHUN O CTPOCHUH aTOMOB JIEMEHTOB.

3HaueHHE MEePUOANYECKOro 3aKoHa. BUbl XMMHUYECKHUX CBSI3€ U THUIbl KPUCTAJUIMUECKUX pEHIETOK. B3auMOoCBs3b CTpOCHUS U
CBOMCTB BemiecTB. Kiaccubukaims XUMHUYECKUX PEaKIMid M0 Pa3jM4YHbIM TpPU3HAKaM (YHCIO W COCTaB pPEarupyroliux H
00pa3yroIIKXCs BEIIECTB; HAJTUUNE

rpaHuipl  pasnena ¢a3; TemnoBod 3P(EKT; H3MEHEHHE CTENeHEeW OKHUCIEHHs aTOMOB; MCIOJIb30BaHUE KaTalu3aTopa;
HarmpaBlieHHe MpoTekaHus). CKOpPOCTh XMMHUYECKHUX peakiuid u (akTopbl, Biusiomue Ha Hee. OOpaTUMOCTh XMMHUYECKUX
peaxiui 1 cnocoObl CMEIICHUSI XUMUYECKOTO0 PAaBHOBECHSI.



[IpocTeie 1 cnoxHbIE BemiecTBa. MeTaimbsl 1 HEMETaJUIbl. ['eHeTHUecKne psiibl METaula, HEMETaJUIa U MEePEXOAHOr0 MeTalla.
Oxcuibl TUAPOKCHIIBI (OCHOBaHMsI, KHCJIOTBI, aM(pOTEPHbIC THAPOKCHIBI), coiu. WX coctaB, kiaccudukamus W oOIIme
XUMHYECKUE CBOMCTBA B CBETE TEOPHUHU IICKTPOIUTUUECKON TUCCOLIUALINH.

JIN4HOCTHBIE pe3yJabTaThl 00yUYeHUs

Yyamuiics 10J1KeH.

3HAMb U NOHUMAMb. OCHOBHBIE UCTOPUYECKUE COOBITHS, CBSI3AHHBIC C PA3BUTUEM XUMHH U OOLIECTBA; JOCTUKEHHUS B 00JaCTH
XHUMHH W KyJbTYpPHBIC TPaauIuu (B YaCTHOCTH, Hay4YHBIC TPAJIWIIMH) CBOCH CTPaHbI, OOIIEMHPOBBIC JOCTHXKCHHUS B 00JIaCTH
XMMUH,; OCHOBHBIC MPUHIIAITB U TIpaBWjIa OTHOIICHUS K MPUPOJIC; OCHOBHI 3JOPOBOTO 00pasa JKM3HU U 3I0POBhECOEpEraroninx
TEXHOJIOTHH,

MpaBWJia TOBEJCHUS B YPE3BBIUAMHBIX CHUTYyallUsAX, CBS3aHHBIX C BO3JCUCTBMEM pa3JIMYHBIX BEIIECTB, OCHOBHBIE IpaBa U
00s3aHHOCTH TpaxAaHWHa (B TOM YHCJIC Y4Yalllerocs), CBSI3aHHBIC C JIMYHOCTHBIM, NPO(ECCHOHAIBHBIM W >KH3HCHHBIM
CaMOOTNPEACIICHUEM;

COIMAJIbHYIO 3HAYMMOCTD U COJIepKaHue Mpodecchil, CBA3aHHBIX C XUMUEH;

UCHBLIMBIGAMb. TYBCTBO TOPJIOCTH 32 POCCUHCKYI0 XMMHUYECKYH0 HAYKy M YBaKCHHE K HUCTOPHM €€ pa3BUTHS, YBAXKECHHUE U
NPUHATUE JOCTIKCHUNA XUMHH B MHpE; JTFOO0Bb K MPHUPOJIC; YBAKECHUE K OKPYKAOMUM (YUalUMCS, YUIUTEIISAM, POAUTEISIM H
Ap.) — yMETh CAyIIaTh M CIbINIATh MapTHEPa, MPU3HABATH MPABO KaXKIO0r0 Ha COOCTBEHHOC MHEHHE, IPUHUMATh PEIICHUS C
Y4YETOM IMO3ULUNA BCEX YYACTHUKOB; YyBCTBO MPEKPACHOTO M 3CTETUUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BEUIECTB U
WX MPEBpaIEHUH; CaMOyBaXCHUE M SMOIIMOHAIBHO-TIOJIOKUTEIHHOE OTHOIIIEHHE K ce0e;

NpU3HA8amMs. 1IEHHOCTH 37I0POBbs (CBOETO U APYTHUX JIFOJICH); HEOOXOAMMOCTh CAMOBBIPAKEHHS, CAMOPEATN3aIIUH1, COIUATEHOTO
MIPU3HAHUS;

0CO3Haeamp. TOTOBHOCTh (WJIM HETOTOBHOCTh) K CaMOCTOSITCIBHBIM IIOCTYIIKaM M JCHCTBHSM, OTBETCTBEHHOCTh 3a HX
pe3yJIbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPBITO BBIpAXKaTh M OTCTAMBATh CBOKO MO3HMIIMIO M KPUTHYHO OTHOCHUTHCS K
CBOUM TOCTYIIKaM;

NpPOA6AAMDb. DKOJOTHUECKOE CO3HAHUE; J00pOKENaTeIbHOCTh, JOBEPUE W BHUMATEJIBHOCTh K JIIOJSM, TOTOBHOCTH K
COTPYJIHUUYECTBY M APY>kKO€, OKa3aHUIO MOMOIIU T€M, KTO B HEW HYXAaeTcs; 000OIICHHBIN, YCTOMYMBBIN W U30MpaTEIbHbIN
MO3HABATEJbHBIA MHTEPEC, MHUITMATUBY U JIHOO03HATEIHPHOCTh B U3YUEHHH MHUpA BEIIECTB M PEaKIUi; 1eJIeYCTPEMIICHHOCTh U
HACTOMYHMBOCTh B JOCTWIKEHUHU II€JIEH, TOTOBHOCTH K TMPEOJIOJICHHUIO TPYAHOCTEH; YOEKIEHHOCTh B BO3MOXHOCTH TTO3HAHMUS
MPUPOJIBI, HEOOXOAMMOCTH PA3yMHOTO UCIIOJIb30BAHUS JOCTHIKEHUN HAYKHU U TEXHOJIOTUM JJIsl pa3BUTHS OOIIECTBA;

yMemb. YCTaHABIMBATh CBSA3b MEXKIY IICJIbI0O U3YUEHUSI XUMHH U TEM, IS Yero OHa OCYIIEeCTBIsSCTCsS (MOTHBAMM); BBITOJHATH
KOPPHUTHUPYIOIIYIO CaMOOIEHKY, 3aKJIFOYAIONIYIOCS B KOHTPOJIE 3a MPOIECCOM H3YYCHHUS XMMHUH M BHECEHUU HEOOXOJIUMBIX
KOPPEKTHUBOB, COOTBETCTBYIOIIUX ATalaM M CHoco0aM M3yYeHHUS Kypca XMMHH, BBITIOJHITH PETPOCIEKTHBHYIO CaMOOIICHKY,



3aKJTIOYAIOIIYIOCS. B OLICHKE Mpollecca U pe3ybTaTa U3yuYeHHs] Kypca XMMUU OCHOBHOM IIKOJIbI, TOJABEJACHUN UTOIOB Ha OCHOBE
COOTHECEHHUS LieJiel U pe3yabTaToB,;

CTPOUTH >KM3HEHHbIE U TPO(PECCHOHATBHBIE IJIAHBI C YYETOM KOHKPETHBIX COIMAIbHO-UCTOPUYECKUX, TOJUTUYECKUX H
HKOHOMHUYECKUX YCIOBHUH; 0CO3HABATh COOCTBEHHBIEC IIEHHOCTU U COOTBETCTBHUE MX

NPUHUMAEMbIM B JKM3HU PEIICHUSM; BECTH JUAJIOr HA OCHOBE PAaBHOIPABHBIX OTHOIICHUH M B3aMMHOI'O YBA)KCHHSI; BBIJCIATH
HPaBCTBEHHBIN aCMEKT MOBEICHUS M COOTHOCHUTH MOCTYNKH (CBOM M JIPYTHMX JItOJIEH) U COOBITHS C MPUHATHIMH 3TUYCCKUMHU
HOpPMaMH; B MpeJeaax CBOMX BO3MOKHOCTEH MPOTUBOACHCTBOBAThH ACHCTBUSIM M BIUSHUAM, MPEACTABISIONIUM YIpoO3y >KU3HH,
3I0POBBIO U O€30MACHOCTH JIUYHOCTH U OOILIECTBA.

TemaTuueckoe NVIAHUPOBAHUE

Ne Tembl pa3nena, ypoka Konuuec
TBO

qacoB

n/n

BBenenue. O01asi XapaKTepUCTHKA XUHMUYECKHX JIEMEHTOB H XHMHYECKUX PeaKIMii.
IMepuoauyeckuii 3aKOH H TIEPHOIUYECKAS] CHCTEMA XUMHUYECKHX 3JIEMEHTOB
J.U.MenneneeBa. (104.)

1. XapakTepUCTUKA XUMUYECKOI0 3JIEMEHTA HA OCHOBAHUU €ro NoJIoKeHus B [lepuoanueckoit 1
cUcTeMe
J. . Menneneera

2. CBoiicTBa OKCUAOB, KUCJIOT, OCHOBAHHI U COJIEH B CBETE TEOPUHU BIEKTPOIUTUUECKON 1

JUCCoMan U OKHCIICHUA-BOCCTAHOBJICHU S

3. AMdOoTEpHBIE OKCUJIBI U THIPOKCHUIBI

[Tepuonnueckuii 3akoH u [lepuoandeckas cucrema /[. 1. MenneneeBa B CBETE yUeHUS O CTPOCHUH




aToMa

5. XuMHUecKasi OpraHu3anus *KUBOH 1 HEXKXUBOMH MPUPOJIBI 1
6. Knaccudukanus XuMU4ecKUX peakivii 1o pa3IuyHbIM OCHOBAHHSIM 1
7. IToHsATHE O CKOPOCTH XMMHUYECKOH peakuu 1
8. KaranmuzaTopst 1
9. O0001IeHrEe 1 cUcTeMaTU3aLMs 3HaHUI 10 TeMe «BBeneHue» 1
10. KonTtpouabHas padoraNel 1
o teMe «BBenenue»
Tema 1. Metauibi(184.)
11. [Tonoxenue snemeHToB-MeTanioB B [lepuoauueckoii cucteme 1. 1. MenneneeBa u ocoOeHHOCTH 1
cTpoeHus ux atoMoB. dusznyeckue cBoiicTBa MeTaioB. CIiTaBbl
12. XUMUYECKUE CBOWCTBA METAIIJIOB 1
13. Mertanmnsl B mpupoe. Obiue crnocoObl UX TOTYyYEHHS 1
14. Pemrenune pacueTHBIX 33724 C MOHITUEM MACCO8As 005 8bIX00A NPOOYKMA
15. ITonsTHE O KOPPO3UM METATIIOB 1
16. [lenounslie MeTamIbl: 001Ias XapaKTepPUCTHKA 1
17. CoenuHenus MENOYHBIX METAILIOB 1
18. [IlenouHo3eMenbHBIE METAIIIIBI: OOIIIasi XapaKTepUCTHUKA 1
19. CoenuHeHNS MIEIOYHO3EMEILHBIX METAIJIOB 1
20. AOMUHUH — NTEpEXOIHBIN 3JIeMeHT. PU3HYECKUE U XUMUYECKUE CBOMCTBA AJTFOMHUHHSL. 1
[TonmyuyeHue U NpUMEHEHUE ATFOMUHUS
21. CoennHeHUs aTIOMUHUS — OKCHUJI M TUAPOKCU], UX aM(POTEPHBIN XapakTep. 1
22. IIpakTnyeckas padora NelOcymiecTBieHre HENOYKH XUMUUECKUX MTPEBPALICHUH 1
23. XKenezo —anement VIlIrpynnel nodouynoit noarpymnmnsl. @u3nueckue 1 XUMUYECKUE CBOMCTBA 1

xkenesa. HaxoxaeHue B pupoac.




+ ¥

24, Coenunenus xene3a +2,+3 ux KadyeCTBEHHOE omnpezenenne. [ eneTndyeckue psaasl  Fe ‘u Fe™,
25. IIpakTuyeckasi padora Ne2llonydeHue u CBOWCTBA COSUHEHUN METAJIIIOB
26. IIpakTuueckas padora Ne3PemnieHne SKCIIepIMEHTABHBIX 33714 Ha pacliO3HABAHUE U MMOTYYCHUE

COCMHEHUI METaJIJIOB
217. O06001eHre 3HaHui 0 TeMe «MeTaJlTbI»
28. KonTpoabnas padora Ne2

1o Teme «MeTauibI»

Tema 3. Hemeramwipi(284.)

29. OOm1ast xapaKTEpUCTHKA HEMETAIUIOB
30. OO0mmye XMMHYECKUE CBOMCTBA

HEMETaJJIOB.

Hemeraisl B iprpo/ie U ClIocOObI HX TIOTy4YSHUS
31. Bomopon
32. Bona
33. I"anorensr: o0mas xapakTepUCTHKA
34. CoenquHeHUs TaI0reHOB
35. IIpakTnyeckas padora Ned

Pemenue skcriepuMeHTATBHBIX 33124 110 TeMe «[loarpyrma rajJoreHoB»
36. Kucnopon
37. Cepa, ee puznyeckue 1 XUMUYECKUE CBOWCTBA
38. CoeMHEHUS CephI
39. CepHast KHCIIOTa Kak AJIEKTPOJIHT U €€ COJH




40.

Cepnas kuciora kak okucinurenb. [lomydenue u
IIPUMEHEHUE CEPHOM KUCIIOTHI

41. IpakTnyeckas padora NeS
Pemenue skcriepuMeHTaNBHBIX 337a4 10 TeMe «[loarpyrmma kuciaopoaa»
42. A30T 1 €ro cBONCTBa
43. AMMUaK ¥ €ro COeINHEHN.
Coi aMMOHHSI
44, Oxcupl a30Ta
45 A30THas KUCJIOTA KaK 3JICKTPOJIHT, €€ MPUMEHCHHE
46. A3OTHasI KHCJIOTA KaK OKUCIIUTEIb, €€ TIOJTy4YCHUE
47. ®ocdop. Coenunenns pocdopa. Ilousitre o pochopHbIX yrnoOpeHusx
48. VYrnepon
49. Oxkcuasl yraepoja
50. YronpHast kucnoTa u e€ coiu. JKecTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHeHUs
ol. Kpemnunii
52. CoenuHeHus KpeMHUS
53. CunukaTHasi IPOMBIIUICHHOCTh
54. IIpakTnyeckas padora Ne6
[Tosrydenwne, coOupaHre U pacro3HaBaHUE Ta30B
55. O0o0611eHME 10 TeMe «Hemeramip»
56. KonTtpoabHas padora Ne3 o reme «Hemeramipr»

Tema 5. O60011eHMe 3HAHMIT 10 XUMHUH 32 KYPC OCHOBHO# IIKOJIbI.




IToaroroBKa Kk HTOrOBOM aTTECTALINH
(OI) (10u.)

57. [Tepuonuueckuii 3akoH u [lepuoanueckas cuctema J[. . MenpeneeBa B CBETE€ TEOPUU CTPOCHUS
aToMa

58. [Tepuonnueckuii 3akoH u [lepuonnueckas cucrema /[{. 1. MenneneeBa B CBETE€ TEOPUU CTPOCHHUS
aToMa

59. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB M UX COCMHEHHM B IEPHOaX U IPYIIax B CBETE
IIPEICTAaBICHUI O CTPOEHUH aTOMOB JIEMEHTOB. 3HaueHue llepuoanueckoro 3akoxa

60. Bupl XuMu4ecKUX CBA3€H U TUIIBI KPUCTAIIMYECKUX PELIETOK.
B3anmocCBsA3b CTpOEHMS U CBOWCTB BEILIECTB

61. Krnaccudukanus XuMHUECKUX peakIHii 0 pa3InYHbIM MPU3HAKAM.

62. CKOpOCTh XMMUYECKUX PEAKIUI

63. Knaccudukanus HeopraHm4ecKux BEIIeCTB

64. CBolicTBa HEOPTaHUYECKUX BEILECTB

65. I'enernyeckue pspl MeTala, HEMETaa U IepexoqHOro MeTauia

66. Tpenunr-rectupoBanue no BapuantaMm Ol DNpouIbIX JIET U IEMOBEPCUN

67. KonTpoabHnast padora Ned
Pemrenue 3amau o moaroroske k OI'D

68 HToroas KOHTpOJIbHAs paboTa

( Tect)




