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IMosicHUuTeIbHAA 3ANMCKA
Pabouas mporpamma nmo yueOHOMY npeaMeTy « XuMHs» JJIsl ydanuxces 8 KjaccoB, pazpaboraHa
C y4€TOM TpGGOBaHI/If/’I n HOHO)KGHHﬁ, N3JIOKCHHBIX B CJIICAYIOIIUX HOPMATHUBHBIX JOKYMCHTAX:

J 3akoH Poccuiickoit ®epeparuun ot 29.12.2012 1. Ne273-®3 «O06 obpa3oBanuu B
Poccuiickoit denepanmny;

. 3akoH Pecnyonmku Bypsarus «O6 obGpa3zoBanum B PecnyOnuke Bypsarus» (ot 06.05.2014
Ne 508-V);

. ®denepalibHbIN rOCYIapCTBEHHBIN CTaHAApT O0IIET0 00pa30BaHuUs BTOPOTO TOKOJICHHS;

J [Tpuka3 MunuctepcTBa obpazoBanust 1 Hayku P® ot 31.12.2015 Ne 1577 «O BHeceHue

U3MEHEHUH B (QelepalibHbIil TOCYJapCTBEHHBIN 00pa3oBaTeNbHBIM CTaHJAPT OCHOBHOIO 0OIIEro
o0Opa3oBaHUs, YTBEPKICHHOTO MpHKa3oM MuHucTepcTBa oOpa3zoBanuss U Hayku PD ot 10.10.2010 Ne
1897»;

J @DenepalibHbI NIepedeHb Y4eOHUKOB, PEKOMEHIYEMbIX K UCIIOJIB30BAHUIO MTPH peaTu3aliu
UMEIOIIMX TOCYAAPCTBEHHYIO aKKpPEAUTAIMIO O0pa30BaTeNbHBIX MNPOTpaMM HAa4daJlbHOTO OOIIEro,
OCHOBHOT0 00111ero, cpeaHero oomero oopazoanus (ITpukaz Munodpuayku Poccun ot 31 mapta 2014r.
Ne 253 ¢ uzmenenusimu ot 05.07.2017 Ne 629);

. [Tucemo Munuctepcra oOpasoBanus u Hayku PO «Pexomenganuu o

J [Tpuxa3 MuHnucrepctBa oOpa3zoBanuss W Hayku P® or 23.08.2017 Ne 816 «O6
yrBepxkaeHun l[lopsiaika NpuUMEHEHUs OpraHM3alusaMH, OCYLIECTBISIIOIIMMHU  00pa30BaTEIbHYIO
NEeSTENIbHOCTh, JJIEKTPOHHOTO OOYYeHHMs, JAUCTAHIMOHHBIX OOpPa30BATEIbHBIX TEXHOJOTHI MpH
pean3anuu 00pazoBaTEIbHBIX IPOrPAMM);

. VYcras I'CYBOVY «PecnybnukaHckas crenuaibHas o0011eo0opa3oBaTesibHas MIKOIa
3aKpBITOTO TUIIA.

° YueOnsrii mnan 'CYBOY «PecnybnukaHckas cenuanbHas o01eo0pa3oBareabHas mKoja
3aKpbITOrO TUIIA.

. [Tomoxkxenne o paboueir mnporpamme ['CYBOY «Pecnybnumkanckas —crienuaibHas
o0mreo0pa3oBareabHas MIKOJIa 3aKPHITOTO THIIA.

. [TpumepHoii nporpammsel o xumuu (8 - 9 kimacc, ®I'OC O0O0). M.: IIpocsemenue, 2022

. Asropckoii porpammel O.C. T"aOpuensn «[Iporpamma kypca xumuu juist 8-11 kinaccos
00m1e00pa3oBaTeIbHBIX YapexaeHuii».- M.: JIpoda, 2022

N3ydenue kypca «»XuMus 8 KJ1acc» HallpaBJIeHO Ha TOCTUKEHUE CIEAYIONIUX LeTei:

* OCBOGHHE BAKHEHUIMX 3HAHUN OO0 OCHOBHBIX MOHATHSX M 3aKOHAX XUMHH, XHUMHUYECKON
CHUMBOJIMKE;

* OBJIQJIcHHE YMEHUSIMH HAOII0aTh XUMUYECKHE SBICHUS, TPOBOIUTH XUMUYECKUHN IKCIIEPUMEHT,
IIPOU3BOJIUTH PACUEThl HA OCHOBE XMMHUYECKUX (POPMYJI BEIIECTB U yPaBHEHUN XUMUYECKUX PEaKIHil;

* pa3BUTHE T[IO3HABATEIbHBIX HHTEPECOB M MHTEIUIEKTYyallbHBIX CIOCOOHOCTEH B TMpoliecce
MMPOBEACHUA XUMHUYCCKOI'0 3KCIICPUMCHTA, CAMOCTOATCIBHOI'O HpI/IO6p€TCHI/I$I 3HAHUH B COOTBETCTBHUHU C
BO3HUKAIOIIUMHU KU3HEHHBIMU TOTPEOHOCTSIMU;

® BOCIOUTAaHMUC OTHOHWICHWA K XHMHHW KaK K OJHOMY U3 q)YHHaMeHTaJ'II)HI)IX KOMIIOHCHTOB
€CTECTBO3HAHHUS U DJIIEMEHTY 00II[e4eTI0OBEeUeCKON KYIbTYpHI;

®* MNPUMCHCHHUC IMOJTYYCHHBIX 3HAaHUHA | yMeHI/II\/’I JJIA 0€e30IMacHOTr0 HCIIOJIbL30BaHUS BEUICCTB U
MaTepuaioB B OBITY, CEIbCKOM XO3SIIICTBE M Ha MPOU3BOJICTBE, PEHICHHs MPAKTUYECKUX 3aJad B
MOBCETHEBHOW JKM3HM, MPEAYNPEKICHHUS SABJICHUM, HAHOCSIIIMX BpEld 3J0pPOBbI0 YEIOBEKa U
OKpY>Karolleu cpere.

N3ydenne mpenMera «XUMHS» CIIOCOOCTBYET PEIICHUIO CIEIYIOIINUX 3a/1a4

OCDOI)MI/IpOBaHI/IC Yy ydaluxcd 3HAaHUII OCHOB HAayKHu — BaKHEHIIINX (baKTOB, HOHﬂTHﬁ, 3aKOHOB U
Teopnﬁ, XUMHUYCCKOr'o A3bIKA, MOCTYIIHBIX O606HICHHI>1 A TIOHATHH O OpUHOUIIaX XHUMHUYCCKOI'O
IMPOU3BOACTBA,



ePazButue ymeHMH paboTaTh C BELIECTBAMH, BBINOJIHATH HECIOXKHBIE XUMHUYECKHE OIBITHI,
CO6JHOI[aTI: npaBrJia TCXHUKU 6630HaCHOCTI/I, rpaMOTHO MPUMCHATH XUMHWYCCKUC 3HAHUSA B OGH.[GHI/II/I C
MIPUPOJION;

e PackpbITHE POJIM XMMHUU B PELLICHUH ITTOOAIBHBIX MPOOJIEM YEI0BEUECTBA;

e Pazputue nuuHocTH oOOydaromuxcs, (GOpPMUPOBAHME Y HUX T'yMaHHUCTHYECKMX OTHOIUIEHUH U
HKOJIOTHYECKH 1IeTIECO00Pa3HOTO MOBEICHUS B OBITY U B TPYAOBOM NESTEIHLHOCTH.
Pabouas nporpamma 715 8 kilacca paccuutasa Ha 68 yacos (2 yaca B HEZIENIO).

Conep:xkanue nporpaMmmbl
(2 gaca B Henento; Bcero 68 u)

Beenenue (12 u)

XUMHsL — HayKa O BEIEeCTBAX, X CBOMCTBAX U NPEBPALLECHUAX.

[ToHsATHE O XMMMUYECKOM 3JIEMEHTE U (OPMax €ro CyIleCTBOBAHUSA: CBOOOJHBIX aTOMax, IPOCTHIX U
CJIOKHBIX BEILECTBAX.

[TpeBpamenus BemectB. OTaMUME XUMHUECKUX PeaKLUi OT Gpu3nuecKux siBjaeHui. Ponb xumuu B
YKU3HU YEJIOBEKa.

KpaTkue cBeneHus: U3 UCTOpUN BO3HUKHOBEHMS U pa3BUTUs XuMuu. Ilepuon anxumuu. Ilonsarue o
¢mrocopckom kamue. Xumuss B XVI B. Pazpurne xumun Ha Pycu. Poib oTeuecTBEHHBIX y4YEHBIX B
CTaHOBJIEHUHU XUMHUYecKol Hayku — pabotel M. B. JlomonocoBa, A. M. bytneposa, /I. 1. Menneneesa.

XUMHYECKasi CUMBOJIMKA. 3HAKM XUMHMUYECKHX DJJIEMEHTOB M IPOMCXOXKICHUE HMX Ha3BaHMI.
Xummnueckue ¢popmyibl. MHaekcsl 1 ko3¢ ¢uipenTsl. OTHOCUTEIbHBIE aTOMHAS U MOJIEKYJIIPHAs. MACCHI.
Pacuer MaccoBo 10J11 XUMHUYECKOTO 3JIEMEHTa 0 (popMyJie BelecTna.

[Tepuognueckas cucrema xumuueckux vieMeHToB JI. M. MenpaeneeBa, ee CTpyKTypa: Majble U
0oJbIIME MEpUOIbl, TpylnIbl M HOArpynmnsl (raaBHas u nob6ounas). [lepuoguueckas cucrema Kak
CIPaBOYHOE IIOCOOUE IS MTOJIYyYEHHUS CBEACHUM O XUMUYECKUX JIEMEHTaX.

PacyerHble 3a1aun:

1. HaxoxkieHre OTHOCUTENIBHOW MOJIEKYJIIPHON MAacChl BEIIECTBA MO €r0 XUMUUYECKOU (hopmyie.

2. Beruucnenue MaccoBoil 10U XUMHUYECKOTO 3JIEMEHTA B BEILIECTBE IO €ro popmyIie.

Tema 1. AToMbI XUMHYECKHX 3JieMeHTOB (13 )

AToOMBI Kak (hopMa CyIIECTBOBAaHHMS XHMHYECKHUX 3JeMEeHTOB. OCHOBHBIE CBEAECHUS O CTPOECHUU
aToMoB. JlOKa3aTenbCcTBa CIIOKHOCTH CTpoeHus atomoB. OmbiTl Pesepdopna. [lnanerapnas mozens
CTPOEHHS aToMa.

CocTtaB aTOMHBIX fifiep: MPOTOHBI M HEUTpoHbl. OTHOCUTENbHAs aTOMHas Macca. B3aumocBs3b
MOHATUH TIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsI Macca.

M3MeHeHune yncia NpoTOHOB B si/Ipe aToMa — 00pa30BaHKUE HOBBIX XUMUYECKUX JIEMEHTOB.

W3MmeHeHne uunciaa HEUTpPOHOB B sApe aroma — oOpa3oBaHue u30TONOB. CoBpeMEHHOE
ONpEACICHUE TIOHATUSA «XUMHUYECKUH »dieMeHT». M30Tonbl Kak pa3HOBUAHOCTH AaTOMOB OJHOTO
XUMHYECKOIO 2JIEMEHTA.

OnexTpoHbl. CTpoeHHE »JJIEKTPOHHBIX O000JI0YeK AaTOMOB XUMHUYECKHX dyeMeHToB Ne 1—20
nepuoanueckor cucremsl Jl. . Menneneesa. IloHaTre 0 3aBEpIIEHHOM M HE3aBEPILIEHHOM 3JIEKTPOHHOM
cioe (PHEPreTHYECKOM YPOBHE).

Ilepuonnueckass cucrema xumMuueckux syemeHToB JI. M. MeHneneeBa W CTpOEHHUE aTOMOB:
buznyecKuil CMBICH MOPSIIKOBOIO HOMEpaA 3JIEMEHTa, HOMepa I'pYIIIbI, HOMeEpa Mepuoa.

W3MeHeHne Yuciia 3JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOIO 3JI€MEHTa
— 00pa3oBaHue MOJIOKUTEIbHBIX M OTPULIATENFHBIX HOHOB. MOHBI, 00pa30BaHHBIE aTOMaMH METAJJIOB U
HeMeTa/u10B. [IpuunHbEl H3MEHEHHSI METAJNINYECKUX U HEMETAJUIMUECKHUX CBOMCTB B IEPUOAAX U IPYIIIIAX.



OOpa3oBanue OuHapHBIX coeauHeHui. [loHsaTHe 00 MOHHOU cBs3u. Cxembl 00pa3oBaHUsT HOHHOM

CBSI3U.

B3anmMopeiicTBie aTOMOB XMMHYECKHX 3JIEMEHTOB-HEMETAJZIOB MEXIy Co00i — oOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJI IPOCTHIX BelecTB. KoBajgeHTHas HEMOJsIpHAs XUMUYECKas CBSI3b. DJIEKTPOHHBIC
U CTPYKTYpHBbIE (DOPMYIIBI.

B3aumopeiicTBiie aTOMOB XUMHYECKHX 3JEMEHTOB-HEMETAIIOB MEXIy co0oil — oOpa3zoBaHHe

OMHApPHBIX COEIUHEHHI HEMETAJJIOB. DJIEKTPOOTPULIATEIbHOCTh. [IOHSATHE O KOBAJIEHTHOH MOJSAPHOM
CBSI3U.

B3aumopeiicTBiie aTOMOB XHMMHUYECKHX JJIEMEHTOB-METAJUIOB MeEXay coboii — oOpa3zoBaHue
METaJUIMYECKUX KpUcTaJioB. [loHATHE O METAaNIMYECKON CBSI3U.

JemoncTpaunu. Mojenu aToOMOB XMMUYECKUX 3JIEMEHTOB. [leproanueckast cuicteMa XUMHAYECKUX
sanemenToB /I. 1. Menneneena.

Tema 2. IIpocThie BenrecTBa (7 u)

[TonoxeHne MeTamioB U HEMETAJUIOB B MEPUOJAMYECKON CHCTEME XMMHUYECKHX annemeHToB /[l U.
MenneneeBa. BaxHeliline npocThle BEIIECTBA — METAJUIbL: KEJI€30, AIIOMUHUMN, KalbLUW, MarHuu,
HaTpui, Kanuil. O6mmue ¢pu3nyeckre CBOMCTBa METaIIOB.

Baxxneiimye npocThie BellecTBa — HEMETAIIbl, 00pa30BaHHBIE aTOMaMH KHUCJIOPOAa, BOAOPOA,
azota, cepsl, (Gocdopa, yriepoma. CrocoOHOCTH aTOMOB XHMHUYECKHX 3JIEMEHTOB K OOpa30BaHHUIO
HECKOJIBKMX TPOCTBIX BEIIECTB — aJUIOTPOIHUSA. AJIIOTPOIHBIE Moau(UKAuu Kuciopoaa, docdopa,
ceppl, Yyriepoja M 0JioBa. MeTaNIMYEeCKUe W HEMETAJUIMYECKHE CBOMCTBA MPOCTHIX BEIECTB.
OTHOCUTENBHOCTD JIEJICHUS TPOCTHIX BEIIECTB HA METAJIIIBI U HEMETAJUIHI.

[Tocrosisnnast ABoragpo. KomuyectBo BemiectBa. Monb. MonsipHas macca. MonsipHblil 00beM
ra3oo0pa3HbIX BelIeCTB. PacueTsl C MCIONB30BAHHEM MOHITHH «KOJUYECTBO BEIIECTBA», «MOJSPHAS
Maccay, «MOJIIPHBI 00bEeM T'a30B», «IIOCTOSTHHAST ABOTAIpO».

Pacuernble 3agauu. 1. Beiuncienue MOJISpHON Macchl BEHIECTB M0 XUMHUYECKUM (opmymnam. 2.
Pacuetsl ¢ uCONB30BaHUEM TOHITHI «KOJUYECTBO BEIIECTBA», «MOJIAPHAS Macca», «MOJSPHBIM 00beM
ra3oB », « IOCTOSIHHast ABOTaJIpo ».

demoncrpanuu. Ilomydenue o3ona. OOpasipl 0enoro u ceporo oioBa, OEIoro u KpacHOTO
docdopa. Hekoropsie MeTayuibl U HEMETAJUIBI KOJMYECTBOM BemecTBa 1 moiib. Mojenb MOJSIPHOTO
00beMa ra3000pa3HbIX BEILECTB.

Tema 3. CoequnHeHHs1 XHMHYECKHX 3JIieMeHTOB (14 1)

Crenenp oxucinenus. OmnpeneneHue CTENEHU OKHCIEHHUS DIIEMEHTOB MO XUMHYECKOoW (opmyre
coenuHeHus. CoctaBnenue Gopmyn OMHAPHBIX COCIUHEHHM, 00U crocod MX Ha3bIBaHUS. buHapHbIE
COEUHEHUS: OKCUIBI, XJIopuasl, cynbdunsl u ap. CocraBinenue ux dopmyin. IIpeacraBurenu oKCHAOB:
BOJIa, YTJIGKUCJIBIA Ta3 W HeramieHass W3BeCTh. lIpencTraBUTeNnu JETY4UMX BOJOPOIHBIX COCIUHECHHIA:
XJIOPOBOJIOPOJT M aMMHUAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHUsS. PacTBOpMMOCTb OCHOBaHUM B Boje. TabOmuia pacTBOpUMOCTH
TUAPOKCHIOB M coiel B Boze. [IpeacraBurenu mienoyeit: TUAPOKCUIBI HATPUsl, KA W KaJbIIHS.
[lonaTtue o kadecTBeHHBIX peakuusax. Muaukatopbl. M3MeHeHHE OKpacKh HHAMKATOPOB B HIEIOYHOM
cpene.

Kucnotel, ux cocraB u HazBanus. Kiaccudukanus kucnor. [IpeacraBurenu KHCIOT: cepHas,
coJIsiHas ¥ a30THas1. MI3MeHeHne OKkpacku MHAMKATOPOB B KUCJIOTHOM cpefie.

Conn Kak MPOU3BOJHBIE KUCIOT U OcHOBaHWM. VX cocTtaB m Ha3zBaHusa. PacTBopuMOCTH coneil B
Bozie. [IpencraBurenu coneit: Xyopu HaTpus, kKapOoHaT U GocdaT KalbLus.

MexMONIeKyIIpHbIe B3aUMOACHCTBUA. THMBI KPUCTAUIMUECKHX PEIIETOK: HWOHHAs, aTOMHas,
MOJIEKYJIIpHAs ¥ METaJUTMYeCcKasi. 3aBUCUMOCTH CBOIMCTB BEIIECTB OT THIOB KPUCTAIUTUYECKHUX PEIICTOK.
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BemectBa MONIEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI.

Yuctele BemecTBa W cMmecu. [IpuMepsl >KUIKUX, TBEPABIX M Tra3o00paszHbix cmeceil. CBoiicTBa
YUCTBIX BEIIECTB U cMecei. VX cocrtaB. MaccoBass 1 00ObeMHasl O KOMIIOHEHTAa CMECH. Pacuersl,
CBSI3aHHBIE C UCTIOJIB30BAaHUEM TTOHSITHS <«IOJISI.

Pacuerubie 3amaum. 1. Pacuer MaccoBoil 1 00beMHOM H0JI€ll KOMIIOHEHTOB CMECU BEILECTB. 2.
Bbluncienre MaccoBOW JIOJIM BEIIECTBA B PacTBOPE IO HM3BECTHOM Macce pAacTBOPEHHOI'O BELIECTBA U
Macce pacTBopuTelns. 3. BoluncieHue Macchl pacTBOPSIEMOI0 BEIIECTBA U PACTBOPUTENS,, HEOOXOAUMBIX
JUIsl TIPUTOTOBJIEHUSI OIPENEIEHHONM MacChl pacTBOpAa C M3BECTHOM MAacCOBOM [0JIEW pPacTBOPEHHOIO
BEILECTBA.

HMemouncrpamuu. OOpa3isl OKCHUIOB, KUCIOT, OCHOBaHHM WM coyieidl. MoJenn KpHCTaNIMYeCKUX
peuieToK XJiopuaa Hatpusi, anmasza, okcuaa yriepoaa (IV). B3pbiB cMmecu Bomopojia ¢ BO3IyXOM.
CriocoOsI pa3aenenus cMeceid. JIuCTUILTSIIHS BOIBI.

JlabopaTopHblie onbIThl. 1. 3HaKOMCTBO ¢ 0Opa3lamMM BEIIECTB pa3HbIX KiaccoB. 2. Pa3nenenue
CMeceH.

IIpakTnyeckas padora:

1. JTabopaTtopHoe 00opya0oBaHUE U TPUEMBI PAOOTHI C HUM

2. IlpuroToBieHue pacTBOpa caxapa U oIlpeJieIeHue MacCOBOMH JI0JIU €ro B pPacTBOpE.
Tema 4. U3meHeHus1, mpoucxoasimue ¢ Bemecrsamvu (12 1)

[TonsATHe sBICHHMH KaK W3MEHEHMH, NPOMCXOIAIIMX C BEIIECTBAMH. SIBIEHUS, CBS3aHHBIE C
U3MEHEHHEM KPUCTAJUIMYECKOIO CTPOSHMs BEIIEeCTBA IPU MOCTOSHHOM €ro cocraBe, — (HU3NYECKUe
sneHns. Pu3nveckre sSBICHUS B XUMHUU: JUCTHIUISAIMS, KPUCTAIIM3AIMs, BBITAPUBAHUE W BO3TOHKA
BEIIECTB, LEHTPU(YTUPOBAHHE.

SIBneHus, CBSI3aHHBIE C M3MEHEHHMEM COCTaBa BEIIECTBAa, — XHMMHUYECKHE peakuuu. llpuszHaku u
YCIIOBHS MPOTEKAHUS XUMUYECKUX peakuuid. [loHsaTre 00 K30- U SHIOTEPMHUYECKUX peakusx. Peakum
TOPEHHUs KaK YaCTHBIN ClTydail 5K30TepMUUECKUX PEAKIINNA, TPOTEKAOLINX C BbIIEJIEHUEM CBETA.

3aKOH COXpaHEHMs MacChl BeIIeCTB. XHMMHUYECKHE YypaBHEHHMs. 3Hau€HHEe MWHJIEKCOB U
k03 PunnentoB. CocraBieHue ypaBHEHHH XUMUYECKUX pEaKLUil.

PacueTsl Mo XMMHYECKMM ypaBHEHHsIM. PerieHue 3ajad Ha HaxXo0kKJIE€HHE KOJHMYECTBA BEIECTBa,
Macchl WM o0beMa NPOAYKTa pPEaKIUU MO KOJMYECTBY BEIIECTBA, Macce MM OOBEMY HCXOIHOTO
BelIecTBa. PacyeTbl C HCMONBb30BAaHHEM MOHATHUS «IOJs», KOTJa HMCXOJHOE BEIIECTBO TaHO B BHIE
pacTBopa ¢ 3aJaHHON MacCOBOW J0JIe paCTBOPEHHOTO BEIIECTBA WM COJCPKHUT OMPEACTCHHYIO OO
IIpUMeceH.

Tunbl xumMudeckux peakuuil. Peakunu pasnosxkenus. Peakuun coenunenus. Peakiyu 3amenieHus.
DNEKTPOXUMHUECKUI psAJl HaNpsHKEHUH METauloB, €ro MCIOJb30BaHHE JUIsl MPOTHO3MPOBAHUS
BO3MOXXHOCTH TNPOTEKAHUs peakiil MeXay MeTalslaMd U pacTBOpPaMU KUCIOT. Peakluu BBITECHEHUS
OJTHUX METAJIOB U3 PACTBOPOB UX COJIEH IPYTHMHU MeTalIaMH.

Peakuuu obmena. Peakiuu HelTpanu3anuu. YcClIOBUS MPOTEKAHUS peakluii oOMeHa B pacTBOpax
JI0 KOHIIA (MPU3HAKYA XUMUYECKUX PEAKITU).

THmbl XUMUYECKUX peakiuidi (M0 MPHU3HAKY «UUCIO M COCTaB MCXOIHBIX BEIIECTB M TPOIYKTOB
peaKImn») Ha TIpUMepe CBOMCTB BOJBI. Peakius pa3iioskeHus: — 3JIeKTPOJIu3 BOJbL. Peakinn coennHeHus
— B3aUMOJICHCTBHE BOJBI C OKCHJaMU METAJUIOB W HeMeTauioB. [loHATHE «TrUApOKCHIBI». Peakimm
3aMeIIeHUs — B3aUMOJICHCTBHE BOJBI C IIEIOYHBIMU M IIETOYHO3EMENIbHBIMU MeTallaMH. Peakiun
oOMeHa (Ha mpUMepe THAPOoIIN3a CyIb(pHIa ATIOMUHHS U KapOuia KalbLus).

Pacuernble 3agaumn. 1. BpluncieHne Mo XUMHMYECKHMM YpPaBHEHHUSIM MAacChl WM KOJIMYECTBA
BEIIIECTBA MO0 M3BECTHOM Macce WM KOJUYECTBY BEIIECTBA OJJHOTO M3 BCTYMAIOIIMX B PEAKIHIO BEIIECTB

WIM TPOAYKTOB peakuuu. 2. Beruucienrne macchbl (KOJMYecTBa BEIIECTBA, 00beMa) MPOIYKTa PEaKIlH,
5



€CJIM M3BECTHA Macca HCXOJHOIO BEIIECTBA, COACPIKALLETO ONPEIAEICHHYI [OJI0 HpumMeced. 3.
Brruncnenue Macchbl (KOJTMYeCTBa BEUIECTBA, 00beMa) MPOAYKTa PEaKIuu, €CITU U3BECTHA Macca pacTBopa
U MaccoBas J10J1s1 paCTBOPEHHOI'O BEIIECTBA.

HMemouncrpanuun. [Ipumeps! Gpusndeckux sBiieHUN: a) TuiaBieHue napaduna; 6) BO3ronka ioa win
OCH30MHOM KUCIIOTHI; B) PACTBOPEHUE NIEpMaHraHaTa Kainus; ') quddy3us AyIMHUCTHIX BELUIECTB C ropsiei
JAMIIOYKH HakaiauBaHus. [IpuMepsl XUMUYECKMX SBJICHUH: a) TopeHue MarHus, ¢ocdopa; 0)
B3aMMOJICCTBUE COJITHOM KHCJIOTHI ¢ MpaMOPOM HWJIM MeJioM; B) monydeHue ruapokcuaa meau (11); r)
pacTBOpeHHE MOJIYYEHHOIO THMAPOKCUAA B KUCIOTax; 1) B3aumopeiicteue okcuga menu () ¢ cepnoit
KHUCJIOTOM MpU HAarpeBaHHUH; €) Pa3jIoKeHHE NMEepMaHraHata Kajus; ) B3aUMOJeiCTBHE pa30aBiICHHBIX
KHUCJIOT C METAJUIAMU; 3) Pa3JIOkKEHHUE NIEPOKCHIa BOJIOPOAA; 1) JIEKTPOJIU3 BOABI.

JlabopaTopHsbie onbIThI. 3. OKUCIIEHNE MEIU B IUIAMEHU CIIUPTOBKH.

4. IlomyTHEHHE U3BECTKOBOI BOJIbI OT BBIJBIXaEMOIO YIJIEKUCIIOTO Ta3a.

5. Ilosy4yeHue yriieKucsioro ra3a B3auMoJECHCTBUEM COJIbI U KUCIIOTBHI.

6. 3amemnenue meau B pactpope xyopuaa meau (1) xemnesom.

IIpakTuyeckas padora: 3. OuncTKa MOBAPEHHOMN COJIH.

Tema 5. PactBopenue. PacTBopbl. CBolicTBa pacTBOPOB 31eKTPoauToB (10 gacos)

PactBopenue kak ¢usuko-xumuueckuii mpouecc. [loHsTHe o ruapatax U KpUCTALIOTHUApPATaX.
PactBopumocTs. KpuBble pacTBOpuMOCTH Kak MOENIb 3aBUCMMOCTU PAaCTBOPUMOCTU TBEPABIX BEIIECTB
OT TemMIrieparypbl. HachlllieHHbIE, HEHACHIIIIEHHBIE U NIEPECHIILIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB IS
IIPUPOJIBI U CEIBCKOTO X031 CTBa.

[TonsiTHE 00 AIIEKTPOIUTHUYECKON TUCCOIMALMU. DJIEKTPOIUTHl M HEDIEKTPOJIUTHL. MexaHu3M
JUCCOLMALMU DIIEKTPOIUTOB C Pa3IMYHBIM THUIIOM XHUMHYECKON cCBsi3H. CTEeNeHb 3JIEKTPOIUTHYECKOU
muccouuanuu. CHUIIbHBIE U ca0ble 3JIeKTPOIHUTHI.

OCHOBHBIE TOJIOKEHUS TEOPUU BJIEKTPOJIUTUYECKON auccouuanvu. VIOHHbIE ypaBHEHUsl peaKiuil.
VYcnoBus TMpoTEeKaHHUS peakuuud OOMeHa MEXKAYy OJJIGKTPOJIIMTaMU JO KOHI[Aa B CBET€ HOHHBIX
IIPEACTABICHUMN.

Krnaccudukanmst HOHOB U UX CBOMCTBA.

Kucnorel, ux wimaccudukanus. Jucconumanus KHUCIOT U HX CBOMCTBA B CBETE TEOPUH
JJIEKTPOJINTUYECKON  AucconManui. MONEeKyJIsipHble ¥ HWOHHBIE YPAaBHEHMS pEaKUUH KHCIOT.
B3aumopeiicTBue KHCIOT C MeTaulaMU. OJEKTPOXMMHUYECKHH psAl  HanpsHDKEeHU  METalJIoB.
B3anmopeiicTBre KUCIOT ¢ OKCHIAMH METAJIOB. B3auMoeicTBUE KUCIOT C OCHOBAHUSIMU — PEAKIIUS
HelTpanu3anuu. B3anMopelicTBue KHCIOT ¢ conssMu. Vcmonb3oBaHue TaOMUIBI PaCTBOPUMOCTH IS
XapaKTEPUCTUKA XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanusi, ux kinaccudukanus. Jlucconuaiuss OCHOBAaHMH M WX CBOWCTBA B CBETE€ TEOpUU
3JIEKTPOJUTUYECKON aucconranuu. B3anmMoneicTBue OCHOBAaHUM C KHCJIOTAMH, KHCIOTHBIMH OKCHJIAMH
u coisimu. HMcronb3oBaHue TaOMUIBI PACTBOPUMOCTU JJII XAPAaKTEPUCTUKM XUMHYECKHX CBOMCTB
OCHOBaHUH. Pa3noxeHne HepacTBOPUMBIX OCHOBAaHUI IIPU HATPEBAHUH.

Conu, ux knaccuduKaus W JUCCOIHAIUS PA3IMYHBIX TUIOB cojiei. CBOMCTBa cojieil B CBETE
TEOPHUH SJEKTPOJIUTUUECKOU quccolranui. B3anmoaeicTBue coneil ¢ MeTasuiaMu, YCJIOBUS MPOTEKAHUS
ITUX peakuuil. BzaumopeiicTBue coseli ¢ KHCIOTaMH, OCHOBAaHUSMHU U COJIIMU. Vcronb30BaHue TaOIUIIBI
PacTBOPUMOCTH /ISl XapAKTEPUCTUKN XUMHUECKUX CBOMCTB COJIEH.

O06o061mIeHne cBefeHnit 00 OKCcHaax, NX KIacCU(pUKAIUK U XUMUYECKUX CBOMCTBAX.

['eHeTnyeckue psaapl METAUIOB W HEMeTalIoB. ['eHeTHueckas CBsI3b MeEXAy Kiaccamu
HEOPraHUYECKUX BEILECTB.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENh W BOCCTAHOBUTENb, OKHUCICHHE H
BOCCTaHOBJICHHE.



Peaknuu

HOHHOIO OOME€Ha M OKHCIHUTEIbHO-BOCCTAHOBHUTEIIbHBIC pCakunu.

YpaBHEHHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA METOIOM 3JIEKTPOHHOTO OasiaHca.

CaoiicTBa MMPOCTBIX BEHICCTB — MCTAJJIOB U HCMCTAJIJIOB, KUCJIOT U colieii B CBETE HpeI[CTaBJIeHI/Iﬁ

00 OKHMCIUTEIIbHO-BOCCTAHOBUTEIILHEIX nmpouneccax.

JemMoHcTpanuu. VchbiTaHue BEIIECTB M HMX PAcTBOPOB Ha AIIEKTPONPOBOAHOCTH. [[BHkeHHE
OKpAILIEHHBIX HOHOB B AJIEKTPUYECKOM I10JIe. 3aBUCUMOCTh 3JIEKTPONPOBOJIHOCTH YKCYCHON KHCIIOTHI OT
KOHIIEHTpalnuu. B3anMopeiicTBue NIHUHKA ¢ Cepoil, COMIHON KucinoTol, xmopumom meau (). Topenue
Maruus. BzaumoielicTBue XJI0pHOU U CEPOBOJIOPOTHOM BOJIBI.

JlaGopaTopHble ONBITHI

7. Peakuiuu, XapakTepHbIE JUJIs1 pACTBOPOB KUCIIOT (COJISIHON MIJIM CEPHOM ).

8. Peakuuu, XxapakTepHble JUIsl paCTBOPOB 1IEJI04Y€EH (TMAPOKCUAO0B HATPUS WM KaJlus).
9. [lonydeHue 1 CBOWCTBA HEPACTBOPUMOIO OCHOBaHHMs, Hanpumep ruapokcuaa meau (11)

10. Peakiuu, xapakTepHble JUisl paCTBOPOB coliel (Hanpumep, A xiaopuaa meau (I1). 11. Peakuuu,
XapaKTepHBIE JIJIsl OCHOBHBIX OKCUIOB (Hampumep, s okcuaa Kaibius). 12. Peakuuu, xapaktepHbie 1ist

KHCJIIOTHBIX OKCHI0OB (HaHpI/IMep, AJIsL YIJICKHUCJIOTO raaa).

IIpakTnyeckas padora: CBoiicTBa KMCJIOT, OCHOBAHUM, OKCUJIOB U COJICH.

YueOHO- TeMaTHYECKHH IJIaH

Ne HasBanue pasnena Konungectso JlaGopartopHsie, KoHTposbHBI
4acoB MIPAKTUICCKHEC € paboThI
paboTsl
Baenenue. 12 1
1 ATOMBI XUMHYECKHX 13 1
3JICMEHTOB
2 [IpocThie BemiecTBa 7
3 CoeHEHNS XUMHUYECKUX 14 2/2 1
3JICMEHTOB
4 | 3MeHeHus1, TPOUCXOISIINE 11 4/1 1
C BEIllECTBAMH
5 PactBopenue. PacTBopbi. 9 4/1 1
CaoiicTBa pacTBOpOB
AIIEKTPOJIUTOB
O06001menue u 2 1
cUcTeMaTH3aInsI 3HaHUH 110
Kypcy
Bcero 68 10/4 6

Inanupyembie pe3yibTaThl
mporpamMma 00ecrieunBacT JOCTHKEHHE CIEAYIOIMX PE3yIbTaTOB U3YUYEeHUs XUMHUHU B 8 Ki1acce Ha
0a30BOM ypOBHE:

CocraBienne
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JIMYHOCTHBIE:

. B [[EHHOCTHO - OPUEHTAIMOHHON Chepe —UyBCTBO TOPAOCTH 32 POCCHICKYI0O XUMUYIECKYIO
HayKy, T'YMaHU3M, OTHOILIEHHE K TPY1y, LIEJIEYCTPEMIICHHOCTb;

* opMupoBaHUE LIEHHOCTH 3I0POBOTO M Oe3omacHoro obpa3a >KHU3HH;, YCBOCHUE TPaBHII

WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO O€30M1aCHOTO TOBEACHHS B YPE3BBIYAMHBIX CUTYaLUAX,
YTPOXKAIOLINX

YKU3HU U 3710POBBIO JIIOJIEH;

* B TPYJIOBOH c(hepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY HaibHEHIIeld o0pa3zoBaTeIbHOMN

TPaeKTOPUU;

* B MO3HABATEIbHON (KOTHUTHBHOW, MHTEUIEKTYalIbHOH) cepe —yMEHHEe YIpPaBIAThH CBOCH

[M03HABATEIbHON JI€ATEIBbHOCTBIO.

* (GOpMHUPOBAaHHE OCHOB O3KOJOTHYECKOW KYyIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO HKOJIOTMYECKOTO MBIIUIEHUS, Pa3BUTHE OMbITA KOJOTUYECKH OPUEHTUPOBAHHOMN pedIeKCUBHO-
OIICHOYHOM M MPAKTUYECKON JIeATETbHOCTH B )KU3HEHHBIX CUTYAIUSX;

MeTanpeIMeTHbIe:

* YMEHHE CaMOCTOSITEIILHO OMPECINATh e CBOETr0 OOydYeHUs, CTaBUTh U (OPMYIIUPOBATH IS
ceOst HOBbIE 3amaud B y4€Oe W TIO3HABATEIbHOW JAESITETbHOCTH, Pa3BUBaTh MOTHBBI M HHTEPECHI
CBOEH 1M03HABATEIbHON JESITENbHOCTH;

* YMEHUE CaMOCTOSITENIBHO IJIAHUPOBATh MYTU JOCTHXKEHUS 1I€JIEH, B TOM YHCIIE€ aJIbTEPHATUBHBIE,

OCO3HAaHHO BEIOMpaTh HambOosee 3PPEKTUBHBIC CIIOCOOBI PEIICHUs YICOHBIX M MO3HABATCILHBIX
3a/1a4;

* YMEHHE COOTHOCHUTH CBOMU JICUCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISAThH
KOHTPOJIb CBOEH JESATENLHOCTU B TpOIIecCce IOCTUKEHHsS pe3ylibTara, ONpeAessaTh CHOCOObI AeWCTBUN
B paMKax IMPEAJIOKCHHBIX YCIOBHI M TPeOOBaHUH, KOPPEKTHPOBATh CBOM JCHCTBHUS B COOTBETCTBUU C
WU3MEHSIOLIENCS CUTYalluEeH;

* YMEHHUE OICHUBATh MPABWILHOCTH BBIMIOJTHCHHUS YICOHOH 3a1aun, COOCTBCHHBIC BO3MOXKHOCTHU
e€ peuieHus;

* BJIAJICHUE OCHOBAaMHU CAaMOKOHTPOJSl, CAMOOLEHKH, MPUHATUSA PEIICHUH U OCYUIECTBICHUS

OCO3HAHHOTO BbIOOpA B yUueOHOU M MO3HABATEIHLHOU JIEATETbHOCTH;

* YMEHHE OMpEeNeNaTh MOHATHUS, CO3/1aBaTh OOOOIIEHMs, yCTaHABIMBATh AHAJIOTHUH,

KJIacCU(PUIIUPOBaTh,  CaAMOCTOSATENIBLHO  BBHIOMpPATh  OCHOBAaHUS U KPUTEPUH IS
KIacCU(UKALMK, YCTAHABIMWBATH  TMPUYMHHO - CJEJICTBEHHBIE  CBSI3M, CTPOUTH  JIOTUYECKOE
paccyxJieHne, yMO3akJtoueHne (MHIYKTUBHOE, JICTYKTUBHOE U 110 aHAJIOTHH) U JIeJIaTh BBIBOJIBI;

* YMEHHE CO3/1aBaTh, MPUMEHATh U TPeoOpPa30OBBIBATH 3HAKHM W CHUMBOJBI, MOJETH U CXEMBI
JUTSL pellieHrs y9eOHBIX U MO3HABATEIbHBIX 33/1a4;

* YMEHHE OPraHU30BbIBaTh YI€OHOE COTPYAHUYECTBO U COBMECTHYIO ACATEILHOCTD C yUUTENEM U

CBEpPCTHUKAMH; paboTaTh MHAUBUAYATHHO U B TPYIINE: HAXOAUTH OOIee pPEeIIeHre U pa3periarh
KOH(JIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIMN M yuéTa HHTEpPECOB; (pOpMyIHpOBaThH, apryMEHTHPOBAThH
U OTCTauBaTh CBOE MHEHUC;

* YMEHHE OCO3HAHHO HUCIOJIb30BATh PEUYEBHIE CPEICTBA B COOTBETCTBUU C 33/1au€ii KOMMYHUKAIIUU
JUISL BBIPQXKEHUST CBOUX YYBCTB, MBICIEH M TOTpPEOHOCTEH; TUTAHUPOBAHUS W PETYJALHUH CBOEH
JeSATEIbHOCTH;

. BIIaJICHUE YCTHOM U MMCbMEHHOMN PEeUbl0, MOHOJIOTUYECKON KOHTEKCTHOU PEUbIO;

* opMUpOBaHHE H PA3BUTHE KOMIIETEHTHOCTH B OO0JACTH HCIOIB30BaHUS HH(OPMAIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTHIA;

* (QopMupoBaHWE U pa3BUTHUE OHKOJOTUYECKOTO MBINUIICHUS, YMEHHE TIPUMEHSITh €ro B
MO3HABATEIbHON, KOMMYHUKATUBHOM, COIIMALHON MPAKTUKE U MPOPECCHOHATHHON OpUEHTAIINH.

npeaMeTHbIE:

1.B mo3naBarenbHOI chepe:

* JaBaTh OMPEICICHUS W3YUYCHHBIX TMOHATUN: «XUMUUYECKUN DIEMEHT», «aToM», «HOHY,
«MOJIEKYNIa», «IpPOCTBIE U  CIIOXKHBIE  BEIIECTBAa»,  «BEIIECTBO», «XuUMHUYeckas  Qopmymnay,
«OTHOCUTEJNbHAs aTOMHAas Macca», <«OTHOCUTENbHas MOJEKYyJspHash Macca», «BaJCHTHOCTbY,
«CTETEHb OKUCIEHUS», KKPUCTAIUIMYECKAsE PEHIETKA», «OKCHIBD), «KUCIOTBI», «OCHOBAHUS», «COJIH»,
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«aM(pOTEPHOCTbY, «HHIUKATOP», «IEPUOTUYECKUN 3aKOH», «IIePHOAMYECKas TaOJaHIa», «U30TOIBDY,
«XUMHUYECKas CBSI3bY, «IJIEKTPOOTPHULATEIbHOCTEY, «XUMUYECKAsI PEAKIHLY), «XUMUUYECKOE YPaBHEHUEY,
«TCHETUYECKas CBSA3b», «OKHCICHHE», «BOCCTAHOBICHHE», «IJICKTPOJUTHYECKAs JAUCCOLUALIM,
«CKOPOCTb XMMHYECKON peaKInm»;

* OMHCHIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSTEIIFHO IPOBEICHHBIC XUMHUECKUE SKCIIEPUMEHTHI;

* ONUCHIBATh U pa3MYaTh H3YUYCHHBIE KJIACChl HEOPraHMYECKHX COCIUMHEHHM, MpPOCThie U
CJIO’KHBIE BEIIECTBA, XUMUUYECKHE PEAKIINU;

* KJ1accU(UUIUPOBATh U3YUCHHbBIE OOBEKTHI U SIBJICHUS,

e JenaTh BBIBOABI M  YMO3AKJIIOUEHUS U3 HAOMIOACHMNA, M3YyYEHHBIX XUMHYECKUX
3aKOHOMEPHOCTEW, MPOTHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB IO AHAJOTHH CO CBOWCTBAMHU
U3YYEHHBIX;

* CTPYKTYPHPOBATh U3YYEHHBII MaTepruall U XUMHUECKYIO0 HH(POPMAIIHIO, TOTYICHHYIO U3 JPYTUX

HUCTOYHUKOB;

* MOJICIMPOBATH CTPOEHHE ATOMOB JIEMEHTOB 1-3 1Meproi0B, CTPOSHHE MPOCTHIX MOJIEKYIT;

2.B 11eHHOCTHO —OpHEHTAIIMOHHOH cdepe:

* QAHWIM3MPOBATH M OICHWBATh IIOCIEACTBUS IS OKpYXKaromed cpeasl OBITOBOM U
MIPOU3BOJICTBEHHOMN JESITENIFHOCTU YEIIOBEKa, CBA3aHHOI ¢ MepepadoTKOMN BEIIECTB;

3. B TpynoBotii cdepe:

* IPOBOJUTH XUMUYECKHI SKCTIEPUMEHT;

4. B chepe Oe30macHOCTH KUZHEACSITCITLHOCTH:

* OKa3bpIBaTh MEPBYIO TOMOIIb IPHU OTPABICHUAX, O0XKOrax W JPYrUX TpaBMaX, CBSI3aHHBIX C
BElIECTBaMHU U J1a00paTOPHBIM 000PYOBAHUEM.

Y4YeHUK HAy4YuTCH:

L4 XapaKTEpHU30BaTb OCHOBHBIC MCTObI IIO3HAHUS: Ha6J'IIOI[CHI/Ie, HU3MCPCHHUC, DKCIICPUMCHT,

L4 OIMCHIBATh CBOMCTBA TBCPAbIX, JKUIAKUX, Fa3006p33HI>IX BC€IICCTB, BBIACIAA HX
CYLICCTBCHHBIC ITPHU3HAKU;

L4 PaCKpbIBATh CMbICJI OCHOBHBIX XMMHYCCKHUX MOHSITHH «aToM», «MOJICKYJIa», «XUMHUYECKUHN

3JICMCHT», <«IIPOCTOC BCUICCTBO», «CJIIOKHOC BCHICCTBO», «BAJICHTHOCTL», <«XUMHUYCCKaAA PCAKIHUI»,
HCIIOJIb3Ys 3HAKOBYHO CUCTEMY XUMUH,

. pacKpbIBaTh CMBICII 3aKOHOB COXPaHEHUsS MAacChl BELIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOM TEOPUH;

. pa3nu4aTh XMMHYECKHUE U (PU3NYECKUE SIBICHUS,

. Ha3bIBATh XUMHUYECKHUE DJIEMEHTHI;

. OIIpEeNIeNIATh COCTAaB BELIECTB MO UX (hopMyiam;

o ONPEENATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COCIMHEHUSX;

o OIIPEIEIATh TUIl XUMUYECKUX PEAKIUN;

. Ha3bIBATh IIPU3HAKU U YCJIIOBHS MPOTEKAHUSA XUMUUECKUX PEaKLIUil;

. BBIABIIATH IIPU3HAKU, CBHUJETEIBCTBYIOIIUME O MPOTEKAHWM XHMHYECKOW pEeaklUuu IpU

BBITTOJIHEHUH XHMUYECKOTO OTBITA;
COCTaBJIATH (POPMYJITBI OMHAPHBIX COCTMHEHUIA;
COCTABIIATh YPABHEHUSI XUMUYECKUX PEAKITHIA;
coOnroaaTh npasuiia 6e30macHoi paboThI PU MPOBEACHUU OIBITOB;
M0JIb30BAThCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYI0M;
BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
BBIYUCIISITH MACCOBYIO JIOJII0O XMMHUYECKOTO 3JIEMEHTA 110 (JOpMYJIe COeAMHEHUS;
BBIYUCIIATh KOJMYECTBO, OOBEM WJIM Maccy BeIecTBa MO KOJUYECTBY, 00beMy, macce
pEareHTOB WU MPOTYKTOB PEaKIIH;
o XapaKTepru30BaTh (PU3NUECKHUE M XMUMHUYECKHAE CBOWCTBA MPOCTHIX BEUIECTB: KHCIOPOIA M
BOJIOPO/JIA;
® [10JIy4aTh, COOMPATH KUCIOPOJ U BOJOPOI;
® Ppacro3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIe BEIMECTBA: KUCIOPO/I, BOJIOPO/T;
® PpacKpbhIBaTh CMBICH 3aKOHA ABOTaJIpO;



® DPACKpBIBaTh CMBICI MOHATHI «TeTI0BOM 3(h(PEKT peaknuny», «MOISIPHBIN 00beM»;

® XapakTepHu30BaTh (PU3NUECKHE U XMMHUYECKHE CBOMCTBA BObI;

® DPACKPBIBaTh CMBICI MTOHSATHUS «PacTBOPY;

® BBHIUUCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PacTBOPE;

® TIPUTOTOBJISATH PACTBOPHI C ONPEACICHHON MAacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA;

® Ha3bIBaTh COCAMHEHUS N3YUYCHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

e XapakTepu3oBaTh (PU3MUECKUE M XMMHUYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX
BEIIECTB: OKCUIOB, KICIIOT, OCHOBAaHUH, COJIEH;

e OMpeAensTh NPUHAUICKHOCTh BEUIECTB K OINPEIeICHHOMY KJIACCy COSAMHEHUN;

® COCTaBJIATH GOPMYIIBI HEOPraHMUYECKUX COCTUHEHUM H3YYeHHBIX KJIACCOB;

® [POBOAMUTH OIBITHI, MOJATBEPKIAIOUINE XHMHUYECKHE CBONCTBA H3YYEHHBIX KJIACCOB
HEOPTraHUYECKHUX BEILECTB;

® pacno3HaBaTh ONBITHBIM IYTEM PACTBOPHI KHUCIOT M IIEJIOYEH 10 H3MEHEHHUI0 OKPacCKU
UHAUKATOPA;

® XapaKTepH30BaTh B3aUMOCBSI3b MEX]y KJIacCAaMU HEOPTaHUYECKUX COCAMHEHUN;

e packpsiBaTh cMbIci [lepuonnueckoro 3akona /.M. Menneneena;

® OO0BACHATh (PU3MUECKUI CMBICT aTOMHOTO (TIOPSIIKOBOTO) HOMEpPAa XHMHYECKOTO 3JIEMEHTA,
HOMEPOB I'PYIIIIBI U Ieproa B nepuogudeckoir cucreme .M. Menneneesa;

® OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHs CTPOEHHUS aTOMOB, CBOWCTB 3JIEMEHTOB B Ipelenax
MaJIbIX IEPUOJIOB U TJIABHBIX MOJTPYIIIL;

® XapaKTEpPU30BaATh XUMUUYECKHUE DJIEMEHTHI (OT BOJOPOA A0 KAJIbIIHM) HA OCHOBE MX IMOJOKEHUS
B niepuoanueckoit cucreme /.M. MenneneeBa 1 0coOEHHOCTEN CTPOSHUS UX aTOMOB;

® COCTaBJISTh CXEMBI CTPOEHHUS aTOMOB IepBbIX 20 31eMEeHTOB mepuoanyeckoit cucremsl J[.U.
Menneneena;

® PaCKpbIBaTh CMBICII MMOHATUM: «XUMUYECKasl CBSI3bY, «3JEKTPOOTPUIIATEILHOCTD;

® XapaKTepH30BaTh 3aBHUCHUMOCTh (PU3UYECKMX CBOMCTB BEIIECTB OT THUIA KPUCTAILTUYECKOU
peleTKy;

® ONpENeNsATh BUI XUMHUYECKOMN CBSA3U B HEOPTaHUYECKUX COCTUHECHHUSIX;

e u3o0pakaTh CXEMBbl CTPOCHHMS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX pa3HBIMU BHJIAMH
XUMUYECKUX CBS3EH;

® pacKpbIBaTh CMBICI MOHATUN «MOH», «KATUOH», «AHUOHY, «IJIEKTPOIUTHIY, «HEITEKTPOIUTHI,
«OIEKTPOJIUTHYECKAST JUCCOLUAIIHS, «OKHCIIUTEIbY, «CTEMEHb OKUCIICHUS» «BOCCTAHOBUTEIDY,
«OKHCIIEHHEY, «BOCCTAHOBIICHUEY;

® ONpENEeNsATh CTENEHb OKUCIEHUS aTOMa AJIEMEHTa B COCIMHEHHH;

® pacKpbIBaTh CMBICII TEOPHUH HJIEKTPOIUTHUECKOU JTUCCOIUALINY;

® COCTaBJIATh YPAaBHEHUS AJIEKTPOJIUTUUECKON JUCCOUMALIMU KUCIIOT, IIEI0YEH, COEH;

® OOBSICHATH CYIIHOCTh TIpOIeCcCa DJICKTPOJUTUUECKONW TUCCOIMAIIMU M PEaKIUid HOHHOTO
oOMeHa;
COCTaBIISITh TIOJTHBIEC U COKPAIICHHBIE HOHHBIE YPABHEHUS PEaKIIui OOMEHa;
OTIPEeAeNATh BOZMOXKHOCTh MPOTEKAHMsI peakliii HOHHOTO OOMEHa;
MPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KAaU€CTBEHHBIN COCTAB Pa3IMYHBIX BELIECTB;
ONpeIEeNsATh OKUCIUTENh U BOCCTAHOBUTEIID;
COCTaBJISITh YPABHEHUS OKHUCIUTEIIPHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;
Ha3bIBaTh (PAKTOPHI, BAUSIONINE HA CKOPOCTh XUMHUECKOU PEAKIIHH;
KJIaCCU(PUITUPOBATh XUMUYECKHUE PEAKITNH TI0 PA3TUIHBIM IMPU3HAKAM.

Y4eHHuK MOJYyYUT BO3MOKHOCTh HAYYHTHCH:

® BBIJBUraTh U MPOBEPATH SKCIEPUMEHTAIBHO TMIOTE3bl 0 XMMHUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE WX COCTaBa M CTPOCHHUS, MX CIHOCOOHOCTH BCTyNaTh B XMMHYECKHUE PEAKIUH, O XapaKTepe M
MPOJIYKTaX Pa3IMUYHbIX XUMUYECKUX PEaKIUii;

® XapaKTEepU30BaTh BEIIECTBA IO COCTaBYy, CTPOEHUIO U CBOMCTBAM, YCTAHABJIMBATh MPUUMHHO-
CJICICTBEHHBIC CBSI3M MEXK/Ty IaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;
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® COCTaBJSTh MOJIEKYJSpPHbIE M TOJHbIE HOHHBIE YpPAaBHEHUS II0 COKpAIICHHBIM HOHHBIM
YpaBHEHUAM,

¢ [IPOrHO3UPOBATH CIIOCOOHOCTE BCIICCTBA MPOABJIATH OKUCIUTCIBbHBIC UJIM BOCCTAHOBUTCIILHBIC
CBOICTBaA C yUE€TOM CTENEHEI OKHCIECHUS JIEMEHTOB, BXOAIIUX B €0 COCTaB;

® COCTaBJSTh YypaBHEHUS pPEaKlUi, COOTBETCTBYIOLIUX IIOCIEIOBATEIBHOCTH MPEBpaIlCHUN
HCOPTaHNYCCKUX BCUICCTB Pa3JIMYHBIX KJIACCOB;

¢ BbLIABUI'ATb U HNPOBCPATH SKCIICPUMCHTAJIBHO T'MIIOTE3bI O PE3YJIbTaTax BOBHCﬁCTBHH Pa3InYHbIX
(dakTOpoOB HAa U3IMEHEHHE CKOPOCTU XUMHUYECKOMN peaKkiuu;

® UCIOJb30BaTh NPUOOpPETEHHBbIC 3HAHUS JMJI1 HKOJOTMYECKH TIPaMOTHOTO TIOBEICHUS B
OKpYKarolleH Cpele;

® HCIIOJIB30BaTh HpI/I06peT€HHbIe KIIFOYCBBIC KOMIICTCHIHWU IIPpU BbIIIOJHCHHU IPOCKTOB U
y4eOHO-UCCIIEIOBATENIbCKUX 3a/ad 10 HM3Y4YCHUIO CBOWCTB, CHOCOOOB IOJIy4E€HUS U PACIO3HABAHUS
BEIIIECTB;

¢ 00BEKTUBHO OLIEHUBATh HHPOPMAIMIO O BEHIECTBaX U XUMUYECKUX MPOLIEccax;

® KPUTHYECKH OTHOCUTHCS K IICEBIIOHAYYHOW HWH(MOpMAaLUU, HEAOOPOCOBECTHOH pekiame B
CpeACTBax MaccoBOM MH(OpMAIHH;

® (OCO3HaBaTb 3HAUYCHUC TCOPCTUUCCKHUX 3HAHUHU I10 XUMHUH JIIA HpaKTH‘IGCKOﬁ JACATCIIbHOCTHU
YeloBeKa

KPUTEPUU U HOPMbI OHEHUBAHUSA IIPEJIMETHBIX PE3YJIbTATOB
O0menuaakTnyecKne:
OneHka «5» cTaBUTCS B Cllyyae:

1. 3HaHus, NMOHUMAaHUS, TIIYOMHBI YCBOEHHS OOYyYaroIIMMHCA BCEro 00bEMA IMPOrpaMMHOIO
MmarepHaa.

2. YMeHUs BBIACNATDH IJIaBHBIE MOJO0KEHUS B U3yUEHHOM MaTepualie, Ha OCHOBaHUM ()aKTOB U MPUMEPOB
000011aTh, JeaaTh BBIBOJbBI, YCTAHABIMBATh MEXKIIPEIMETHbIE U BHYTPUIIPEIMETHBIE CBS3U, TBOPUYECKU
IPUMEHSTD [TOJIyY€HHbIE 3HAHUSI B HE3HAKOMOM CUTYallUH.

3. OTcyTcTBUS OIIMOOK U HEIOUETOB MIPU BOCIIPOU3BEICHUH U3YYEHHOTO MaTepualla, Ipu YCTHBIX
OTBETAaX YCTPAHEHHUS OTAEIbHBIX HETOYHOCTEH C TMOMOINBIO JOIMOJIHUTENbHBIX BOMNPOCOB YUYHUTENs,
COOJIIO/IEHHSI KYJIbTYphl TUCBbMEHHOW U YCTHOH peun, npaBuil oOpMIIEHUs! TUCbMEHHBIX paloT.

OneHka «4» cTaBUTCS B Cllyyae:

1. 3HaHMs BCero M3y4eHHOI0 IPOrpaMMHOI0 MaTepuaIa.

2. YMeHus BbIIENATH IVIaBHBIE MOJOXKEHUS B M3YYEHHOM MaTepuaje, Ha OCHOBAaHUU (PAKTOB U
OpUMepoB 0000IaTh, [JejlaTh BBIBOJBI, YCTAHABIMBAaTh BHYTPUIIPEIMETHbIE CBSA3HM, MPUMEHSTbH
MOJTy4YE€HHBIE 3HAHUS Ha MPAKTHKE.

3. JlomymieHuss He3HAYUTENbHBIX (HErpyObIX) OLIMOOK, HEIO0YETOB IPU BOCIPOU3BEIIECHUU
M3YYEHHOTO MaTepuaia; COOJII0IeHNs OCHOBHBIX MPABUJ KyJIbTYpbl MUCbMEHHON U YCTHOM peuu, MpaBuil
o opMIIeHHS MMCEMEHHBIX PadoT.

OneHka «3» CTaBUTCS B ClIydae:

1. 3HaHMSA W YCBOEHHUs MaTepuaja Ha YpPOBHE MHUHHMAJIbHBIX TpPeOOBaHUI MNporpamMMmsl,
3aTpyJHEHUS  NpPU  CAMOCTOATEIBLHOM  BOCIPOWU3BEACHHMH,  BO3HHUKHOBEHHS  HEOOXOJMMOCTH
HE3HAYUTEJIbHOM TOMOIIY IPENO1aBaTENs.

2. VYmenus paboTaTb Ha YpPOBHE BOCIpPOU3BEIEHHUS, 3aTPyJHEHUS TpU OTBETaX Ha
BHUJIOU3MEHEHHBIE BOIIPOCHI.

3. Hanuuus rpy0oil omnOKy, HECKONBKUX I'PyObIX OHMIMOOK MpPU BOCIHPOU3BENAECHUU U3YyYEHHOIO
MaTepHala; He3HAYUTEIbHOI0 HECOOIIOCHNSI OCHOBHBIX MPaBHJI KyJIbTYpbl TUCBMEHHOW U YCTHOU peyH,
paBuJ1 OPOPMIICHUS MUCBMEHHBIX pPadoT.

OneHka «2» CTaBUTCS B CIIy4ae:

1. 3HaHUsA W yCBOEHHUs MarepHajla Ha YpOBHE HM)X€ MUHUMAJIbHBIX TPeOOBAaHUH MPOrpaMMBL;
HAJIMYMS OTJENIbHBIX MPeJICTaBIeHUH 00 U3yYeHHOM MaTepuae.

2. OtcyTcTBUS yMEHHUs paboOTaTh Ha yYpOBHE BOCIPOM3BEACHMSI, 3aTPYIHEHUS MPH OTBETaX Ha
CTaH/IapTHBIE BOIIPOCHI.
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3. Hanmuuusa HECKONbKUX TpyObIX OLIMOOK, OOJBIIOTO YMClIa HErpyObIX MpPH BOCHPOHM3BEACHUHU
M3YYEHHOTO MaTepuaja, 3HAaYUTEIbHOTO HECOONIOIEHHS OCHOBHBIX MPAaBHJ KYJIbTYphl MMCbMEHHON WU
YCTHOM peuH, MpaBui 0(OpMIICHUS MICbMEHHBIX padoT.

Kpurtepuu u HOpMBI OLICHKH 3HAHUH ¥ YMEHU 00YYAIOIIMXCH 32 YCTHBIA OTBeT.

Onenka "S" cTaBUTCS, €CJIU YUCHHUK:

1.IToka3pIBaeT TiIyOOKOE M TOJHOE 3HAHWE WU TIOHHMAaHUE BCEro0 IPOrPaMMHOT0 MaTrepHana;
IIOJIHOE TIOHMMAHME CYIIHOCTHM PacCMaTpPUBAEMbIX IIOHATUMN, SBICHUN U 3aKOHOMEPHOCTEW, TEOpHH,
B3aUMOCBS3€El.

2.YMeeT COCTaBUTh MOJIHBIM U MPAaBUIIbHBIA OTBET HA OCHOBE M3YYEHHOIO MaTepHalia; BBIIEIATH
TJIABHBIE TOJIOKEHHS, CAaMOCTOSTENILHO TIOATBEPXKAATh OTBET KOHKPETHBIMH NpUMepamHu, (akramu;
CaMOCTOSITEIbHO W apryMEHTUPOBAHO JleNaTh aHaliu3, OOOOIIEHHs, BBIBOJbBI; YCTAHABIIMBATH
MEXIIPEIMETHbIE CBSI3M (Ha OCHOBE paHee NPUOOPETEHHBIX 3HAHHWI) M BHYTPHIIPEIMETHBIE CBSI3H,
TBOPYECKHU MPUMEHSTH ITOJTYyYEHHbIE 3HAaHUS B HE3HAKOMOM CHUTYyalluu; MOCIEA0BATENIbHO, YETKO, CBA3HO,
000CHOBaHHO M 0e30mHMO0YHO M3NaraTh y4eOHBIH Marepuan. YMeEeT COCTAaBIISATh OTBET B JIOTHYECKOM
MOCIIEI0BATEILHOCTH C KCIIOIb30BAHUEM MPUHATOW TEPMHUHOJOTHH;, JIe1aThb COOCTBEHHBIC BBIBO/IBI;
dbopMyITUpOBaTh TOYHOE OMPEEICHUE W UCTOJIKOBAHME OCHOBHBIX MOHSTHH, 3aKOHOB, TeOpuil. MoxeT
IpU OTBETE HE MOBTOPSTH JOCIOBHO TEKCT Y4eOHMKa; M3JlaraTb, MaTepuai JUTEPATypHBIM SI3BIKOM;
NPaBWIBHO M OOCTOSATENFHO OTBEYATh HA JOMOJHHUTEIbHBIC BOMPOCH YUHTENS; CAMOCTOSATEIBHO M
palroHaIbHO MCIOIb30BaTh HATIIAIHBIE TOCOOUS, CIIPABOYHbBIE MAaTEpUalbl, Y4EOHUK, JOMOJIHUTEIbHYIO
JUTEpaTypy, MEPBOUCTOYHHUKH; MPUMEHSATh CHUCTEMY YCIOBHBIX OOO3HAYCHHWU TPU BEICHHH 3aIHCEH,
COTPOBOXKAAIOIIMX OTBET; MCIOJIB30BATh AJIs JOKAa3aTeIbCTBA BHIBOJIOB M3 HAOIIOICHUH U OIIBITOB.

3. CaMOCTOATENbHO, YBEPEHHO W 0€30IMO0YHO MPHMEHSET IMOJyYeHHbIE 3HAHUS B PEUICHUU
npo0JieM Ha TBOPUECKOM ypPOBHE; J0MycKaeT He 0ojiee OHOTO HeA04YETa, KOTOPHIH JIETKO UCTIPABISET MO
TpeOOBAaHUIO YUUTENs; UMEET HEOOXOTUMBIE HAaBBIKM pabOTHl ¢ MpuOOpaMu, YepTekaMH, CXEMaMH,
rpadukamu, KapTaMu, COMYTCTBYIOIIMMHU OTBETY; 3allMCH, COMPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBaHUM.

Ouenka "4" craBuTCsS, €CJIM YYCHHUK:

1. Iloka3blBaeT 3HaHUS BCEro M3YYEHHOIO IporpaMMHOro wmarepuana. Jlaér mnoyHbll u
NpaBUIbHBIM OTBET Ha OCHOBE M3YYEHHBIX TEOPHi; JOMYCKAaeT HE3HAUUTEIbHbIE OIIUOKH M HEJOYETHI
IIpU BOCIIPOU3BEICHNUN M3YYEHHOI0 MaTepuaia, HeOOJbIINe HETOYHOCTH MPU HCIOJIb30BAHUN HAYUYHBIX
TEPMUHOB WJIM B BbIBOJAX, 000OLIeHMAX M3 HaOmOAEeHUH. Marepuan wu3naraeT B ONpeenEéHHON
JIOTUYECKON TOCIEeI0BaTEIbHOCTH, IPU 3TOM JIONMYCKAaeT OJHY HerpyOyro ommOKy wiu He Ooiyiee IBYX
HE/I0UETOB, KOTOPBIE MOKET HCIPaBUTh CAMOCTOSTEIBHO MPHU TPeOOBaHUM WM HEOOJBIION MOMOULIM
npenojaBarens; MOATBEP)KAAeT OTBET KOHKPETHBIMU IPUMEpaMHU; MPaBUJIBHO OTBEYaeT Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI YUUTEIIS.

2.YMeeT caMOCTOSITENIbHO BBIACNATh TIJIaBHBIE IIOJIOKEHUST B M3YYEHHOM Marepuane; Ha
OCHOBaHMHU (DaKTOB U MPUMEPOB 0000IIATh, A€TIaTh BHIBO/bI. Y CTAHABIMBATh BHYTPUIIPEIMETHBIE CBSI3H.
MoskeT NpUMEHSTh NOJIY4YEHHbIE 3HAHWS Ha MPAKTUKE B BUIOW3MEHEHHON CHUTyallud, COOIIOIaTh
OCHOBHBIE IIpaBUJIa KYJIbTYPBI YCTHOM pE4M; HUCIIOJIb30BATh IIPU OTBETE HAYYHbBIE TEPMUHBI.

3. He obGmagaer A0CTaTOYHBIM HAaBBIKOM pabOTHl CO CIPaBOYHOM JIUTEpaTypoH, y4eOHHKOM,
HNEPBOMCTOUYHUKOM (IIPAaBUIILHO OPUEHTUPYETCsI, HO pabOTaeT MEAJICHHO).

Onenka "3" craBuTCS, €CJIM YYCHHUK:

1. VYcBauBaeT OCHOBHOE CcOfep:KaHHME Y4eOHOro Marepuaga, HO HMeEeT TMpoOesbl, He
MPENSTCTBYIONINE JAaIbHEUIIIEMY YCBOCHHUIO MPOTPAMMHOT0 MaTepHuaia.

2. W3naraer marepuajg HECUCTEMaTH3UPOBAHHO, (hparMEHTAapHO, HE BCEr/a IOCIE0BaTENBHO;
MOKAa3bIBAET HEJIOCTATOUHYIO C(HOPMUPOBAHHOCTH OTIENbHBIX 3HAHUM U YMEHHI; clabo apryMeHTHpYeT
BBIBOABI M O0OOIEHMs, JOMyCKaeT OIIMOKM Npu UX (HOPMYITUPOBKE; HE HCIOJIB3YeT B KauecTBe
JTIOKa3aTelIbCTBA BBIBOABI M OOOOIICHHS W3 HAOJIOACHHM, OMBITOB WM JOMYCKAaeT OIIMOKH TMPU HX
W3JI0)KEHUU; JAET HEUETKUE ONPEAEIICHUS IIOHITUH.

3. HcnbIThiBaeT 3aTpyAHEHHUs B TNPUMEHEHUM 3HAHUN, HEOOXONMMBIX ISl pelIeHus 3ajad
Pa3JIMYHBIX TUIOB, MPAKTUYECKHUX 33aJaHU; IPU 0OBICHEHUN KOHKPETHBIX SIBJICHUN HAa OCHOBE TEOpUH U
3aKOHOB; OTBEYAET HEMOJIHO Ha BOMPOCH! YUUTEIIS UM BOCIIPOU3BOIUT COJIEpKaHUE TEKCTa y4eOHUKa, HO
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HEJOCTATOYHO TOHUMAET OT/ENbHbIE MOJ0KEHUS, UMEIOLIUE BAXKHOE 3HAUCHUE B 3TOM TEKCTE, JOITyCKas
OJIHY-/IBE€ TPyOBIC OIHMOKH.

Onenka "2" ctaBUTCS, €CJIM YYCHHUK:

1. He ycBamBaeT u He pacKphIBa€T OCHOBHOE COJEPIKaHKME MaTepHalia; He 3HACT WJIM HE TOHUMAET
3HAQUMUTENIbHYI0 YacTh NPOrpPaMMHOrO MaTepuaja B Mpejesiax MOCTABICHHBIX BOMPOCOB; HE JIENAET
BBIBOZIOB 1 00OOIIECHUIA.

2. Nmeet citabo chopmupoBaHHBIC W HETIOJTHBIC 3HAHUS, HE YMEET MPUMEHSTh UX MPHU PEIICHUH
KOHKPETHBIX BOIPOCOB, 3aja4, 3aIaHUK 110 00pasIry.

3. Ilpu oTBeTre Ha OAMH BONPOC JOMYyCKaeT Oojiee ABYX IpyObIX OMIMOOK, KOTOpPhIE HE MOXKET
UCIIPaBUTD JIAXKE MPU MOMOIIH YUUTEIIA.

Kputepun M _HOPMbI _OLIEHKH 3HAHHMiIi M _YMeHHH 00VYAIOIIMXCSH 32 pellleHHe PacdeTHbIX
3aa4.

Onenka "5" cTaBUTCS, €CIIH :

B JIOTHYECKOM PACCYXICHUU U PEIICHWHM HET OIMOOK, 3aJayda pelieHa paldoHAIbHBIM
CII0co00M;

Onenka "4" cTaBUTCS, €CIIU :

B JIOTMYECKOM pAacCYXJCHUU M PEIIEHUS HEeT CYIIEeCTBEHHBIX OMIMOOK, HO 3a/Jaya pelieHa
HEPAIMOHAIBHBIM CIIOCOOOM, WIIH JIOMYIICHO HE 0oJiee IBYX HECYIIECTBEHHBIX OIMUOOK.

OneHka «3» CTaBUTCS, €CIIH.

B JIOTUYECKOM PACCYKJIEHUM HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHA CYIIECTBEHHAs OIMnOKa
B MaTeMaTHYECKUX pacyeTax.

O11eHKa «2)» CTaBUTCS, ECIHU.

1. uMmeeTcs CylIeCTBEHHBIE OMMOKU B JJOTHUYECKOM PACCY>KICHUH U B PEIICHUU.

2. OTCYTCTBHE OTBETA Ha 3a/IaHUE.

Kputepun M HOpPMBI _OLEHKH 3HAHWI M VMEHHMIl 00VYAIOLIMXCH 32 NHUCbMEHHbIE
KOHTPOJbHBIE PA0OTHI.

O1eHka «5» CTaBUTCS, €CIIH:

OTBET MOJIHBIN U MPaBUIbHBIN, BO3MOXKHA HECYIIIECTBEHHAs OIIMOKA.

OrneHKa «4» CTaBUTCS, SCIIH.

OTBET HEMOJIHBII UK TOMYIIeHO He 0oJiee ABYX HECYIIECTBEHHBIX OIITHMOOK.

OrneHka «3» CTaBUTCS, SCIIH.

paboTa BBINOJIHEHA HE MEHEE YeM HaIlOJIOBUMHY, MOMYIIEHA OJHA CYIIECTBEHHAas OLIMOKa U TMpu
9TOM JIBE-TPH HECYIICCTBCHHEBIE.

O1eHKa «2)» CTaBUTCS, €CIIH.

1. paboTa BBITOJIHEHA MEHBIIE YEM HAIOJIOBUHY WM COJICPKUT HECKOJBKO CYIICCTBCHHBIX
OIIMOOK.

2. paboTa He BBINIOJHEHA.

[Ipn olileHKe BBIMOJHEHUS MHUCHMEHHOM KOHTPOJIBHOM paboThl HEOOXOAUMO YUHUTHIBATh
TpeboBaHus eAMHOTO OpdorpaduuecKoro pexuma.

Kpurepun 1 HopMbI OIIEHKH 3HAHMI 1 YMEHHHA 00YYAIOINXCS 32 TECTOBbIE PA00TLI.
TecTpl, cocTosiIMe W3 MATH BOMPOCOB MOXKHO HMCIOJIb30BaTh IMOCJE M3YYEHHUS KaXKJIOro Marepuana
(ypoka). Tect m3 10—15 BOmpPOCOB MCHONB3YeTCS IS TEpUOaHYecKoro KoHTpois. Tect m3z 20—30
BOIPOCOB HEOOXOIMMO HCIIOJIB30BATh ISl UTOTOBOTO KOHTPOJISI.

[Ipu orleHMBaHWU WUCTIONB3YETCS CIEMYIONIAs IIIKaja: sl TECTa U3 TISTH BOIIPOCOB

* HET OIUOOK — OIIEHKA «5»;

* 0JTHA OIIMOKA - OTICHKA «4»;

* JIBE OIIMOKN — OLIEHKA «3»;

* TPU OLIMOKH — OIIEHKA «2».

Jnst recta u3 30 BOpoCoB:

* 25—730 npaBUIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBUNbHBIX OTBETOB — OLIEHKA «4»;
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* 13—18 npaBUIBHBIX OTBETOB — OIICHKA «3»;
* MEHbIIIE 12 MpaBUJIbHBIX OTBETOB — OIIEHKA «2).

Kpurepyun ¥ HOpPMBI OLEHKH 3HAHWH M VMEHHH O0YYalOIMXCH 32 NPAKTHYECKHE U
J1abopaTopHblie padoThl.

OneHka «5» CTaBHUTCSl, €CJIU:

1. IIpaBUIBHO, CAMOCTOATENBHO ONPEACISAET LEeNb JaHHBIX Pa0OT; BBHINOJHSAET paboTy B MOJIHOM
00BEMeE ¢ coOII0IeHNEM HEOOXOAUMOM TOCIIEIOBATEILHOCTH TPOBEICHUS OIBITOB, U3MEPEHHI.

2. CaMOCTOSITENbHO, PAIMOHATIBHO BHIOMpAET M TOTOBUT ISl BHIIOJHEHHS paboT HeoOxoaumoe
00opyioBaHue; MIPOBOJMT JaHHBIC pa0OTHI B YCIOBUSIX, 00SCIICUNBAIONIUX TOTyYeHHEe Han00JIee TOYHBIX
pe3yJbTaTOB.

3. I'paMOTHO, JOTMYHO OMHCHIBAET XOJ MPAKTUYECKHX (J1aOOpaTOpHBIX) paboT, MPaBHIBHO
dbopMynupyeT BbIBOJIbI, TOYHO U aKKypaTHO BBINIOJHSET BCE 3allMCH, TAOJIMIIbI, PUCYHKH, YEPTEKH,
rpaduKu, BEIYUCICHUS.

4. TlposiBisieT OpraHuW3alMOHHO-TPYAOBbIE YMEHHUA: MOAJAEPKUBAET YUCTOTY paboyero Mecra,
HOPSJIOK Ha CTOJIe, SKOHOMHO PAacXoAyeT MaTepHalibl; COONIONACT MpaBHiia TEXHUKH O€30MaCHOCTH IMPH
BBIMIOJTHEHUH PaboT.

OrreHka «4» CTaBUTCS, €CJIA YYCHHK:

1. BbmonHsieT mnpakTUYeCKylO (J1a0OpaTopHyr0) padOTy MOJHOCTBIO B COOTBETCTBHUHM C
TpeOOBaHUSAMU IIPU OLICHUBAHUM PE3yJIbTaTOB Ha "5", HO IOIYCKAET B BHIYMCIICHUSAX, U3MEPEHUSX JIBA —
TpH HEeIOUETa UK OJTHY HErpyOyro OIMOKY U OJIUH HEAOYET.

2. Ilpu odopmueHnn padOT AONMYCKAaeT HETOYHOCTH B OINMCAHWM XOJa MICWCTBUH; Jenaer
HETOJIHBIE BBIBOJIBI MPU OOOOIIICHUH.

Onenka «3» CTaBUTCS, €CJIU YUYCHUK:

1.1 TIpaBuibHO BHITOMHSET paboTy He MeHee, yeM Ha 50%, oaHako 00BEM BBIMOJIHEHHON YacTU
TAaKOB, 4YTO TIIO3BOJIIET TOJYYUTb BEPHBIE pE3yNbTaThl M CHENaTh BbHIBOJAbI 110 OCHOBHBIM,
MPUHIIUIIAATIBHBIM BaXKHBIM 3371a4aM paboThI.

2. Ilonbupaer obopyaoBaHWE, MaTepual, HAYMHAET PabOTy C TMOMOIIBIO YUYHTENS; WIH B XOJE
NPOBEIEHUST HM3MEpPEHMH, BBIYMCICHMN, HaONIONEHUH JoMycKaeT OIIMOKH, HETOYHO (QOopMyIupyer
BBIBOJIbI, 0000IIIEHNS.

3. IlpoBoauTt paboTy B HEpallMOHAIBHBIX YCIOBHSX, YTO HPUBOJIUT K MOJIYYEHHUIO PE3YJIBTATOB C
OOJIBIITMMHU TOTPEIIHOCTSIMU; WM B OTYETE JOMYCKAEeT B OOIIEH CIIOKHOCTH HEe Oojee ABYX OMIMOOK (B
3aMUCsAX YHUCEN, Pe3yIbTaTOB U3MEPEHU, BEIYMCICHUH, COCTaBIEHUH IpauKOB, TAOIUI], CXEM U T.1.), HE
UMEIOUINX JJIs JTaHHOW paboThl MNPUHIMIMAIBLHOTO 3HAYEHHs, HO TOBIMSBIIMX Ha pe3yJbTar
BBITIOJTHEHMS.

4. Jlomyckaet TpyOyr0 OMMOKY B XOJ€ BBITIOJHEHHS paOOTHI: B OOBSICHEHUH, B OPOPMIICHUH, B
COOJIIOJICHUH MIPABUJ TEXHUKU O€30MaCHOCTH, KOTOPYIO YUEHUK UCTIPABIISAET 110 TPEOOBAaHUIOYUUTEIS.

Onenka "2" cTaBUTCS, €CJIU YUCHHUK!

1. He onpenensier caMOCTOATENBHO LeNb paboThl, HE MOXKET 0€3 MOMOIIM YUUTeNs MOATOTOBUTD
COOTBETCTBYIOIIEE 000PYI0OBAHHE; BBIIIOJIHAET pabOTy HE MOJIHOCTHIO, 1 0OBEM BBIIOJIHEHHON YacTH He
MO3BOJIET CAENATh PABUIIbHBIE BBIBOJIBI.

2. HomyckaeT nBe u Oosiee rpyOble OomMOKH B X0Jie paboT, KOTOpbIe HE MOXET HUCIPaBUTh I10
TpeOOBaHUIO Ne1arora; Win MPOU3BOJUT U3MEPEHUS, BBIYUCIICHNUS, HAOIIOICHHUS HEBEPHO.

Oo0mas kjaaccuukanus oMMGOK

[Ipu onenke 3HaHUM, yMEHUI, HABBIKOB CIIElyeT YYUTHIBATh BCe OLIMOKHU (rpyOble U HErpyobIe),
HEZ0YETHI B COOTBETCTBUH C BO3PACTOM yUaIIUXCS.

I pybvivu cuumaromes owubKy:

- HE3HAHUE OIPEAEICHUS OCHOBHBIX IOHATH, 3aKOHOB, ITPaBUJI, OCHOBHBIX IOJIOXKEHUH , TEOPUH,
He3HaHue (opMyls, OOILENPHUHATHIX CHMBOJOB OOO3HAUEHUU BENWYHMH, €IUHUI] UX H3MEPEHUs,
HalMEHOBAHUHU 3TUX EIUHUILL;

- HEyMEHHE BbIJCIUTH B OTBETE TJIaBHOE; 00OOIIUTH PE3yabTaThl U3YUEHNUS;

- HEyMeHHUe MPUMEHUTh 3HAHUS JJIS peIIeHUs 3a/1a4, OObSICHEHUS SIBICHUS;
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- HEYMEHHE YUTaTh U CTPOUTH TPaPUKHU, IPUHIIUTTHAIBHBIE CXEMBI,

- HEyMEHHE TOJATOTOBHUTH YCTAaHOBKY WM JabopaTopHOE 0OO0OpYyJOBaHHE, MPOBECTH OIBIT, ,,
HaOII0/IeHUE, CIIENaTh HEOOXOUMbIC PACUETHI WIIH UCIIOJIb30BATh MOyUYEeHHBIC JaHHBIS 1JIsi BEIBOJIOB;

- HEYMEHHE I10JIb30BaThCsI IEPBOUCTOYHUKAMH, YICOHUKOM, CIIPABOYHUKOM;

- HapyIlIeHHWE TEXHHUKH O€30MacHOCTH, HEOPEKHOE OTHOIIEHHE K 000pyAOBaHHIO, MPUOOpaM,
MaTepuaiam.

K neepybvim omuocames ouuobku:

- HETOYHOCTH (DOPMYJUPOBOK, ONPE/ICICHUHN, TOHITHH, 3aKOHOB, TEOPHA, BBI3BAaHHAS HETIOJHOTOM
OXBaTa OCHOBHBIX NPHU3HAKOB OIPEACISIEMOro MOHATHUA WM 3aMeHOM | — 3 U3 3TUX NPU3HAKOB
BTOPOCTEIEHHBIMU;

- OIIMOKHU TNPHU CHATUHU MOKa3aHUN C U3MEPUTEIBHBIX MPUOOPOB, HE CBSA3AHHBIE C ONPEACICHHEM
LICHBI ACICHHMS IIKAJIbL;

- OmMOKHU, BbI3BAHHBIC HECOOJIIOJICHUEM YCIIOBHM TMPOBEJCHUS OIbITA, HAOIIOJCHHS, YCIOBHMA
paboTel Ipubdopa, 000pyIOBaAHUS;

- OITMOKHU B YCJIOBHBIX 0003HAUEHHUSAX HA CXeMaX, HETOYHOCTh Ipaduka;

- HEpalUOHAIbHBIM METOJA PEIICHHUsS 3a/Jaud, BBIINOJHEHHUS 4YacTH MPAKTHYECKOW paboThI,
HEJOCTAaTOYHO MPOJYMAaHHBIM IJJaH YCTHOIO OTBeTa (HApyIIeHHWE JIOTMKU H3JI0KEeHHs, MOJIMEeHa
OT/IENIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETICHHBIMH );

- HepalroHaIbHbIE METObI PA0OTHI CO CIIPABOYHON JTUTEPATYPO;

- HEYMEHHE peliaTh 3aJ1a4M, BHIMOIHATh 3a/IaHus B OOIIEM BUJIE.

Heoouémamu senaromes:

- HEepalHOHAJIbHbIE TPUEMBI BBIUMCICHUW U TMpPeoOpa3oBaHUM, BBHIMOJHEHUS  OIIBITOB,
HAOJFOZICHUH, PAKTUYECKUX 3aJaHU;

- apuMETHICCKHE OIUOKH B BEIYUCIICHHSIX;

- HeOpeXKHOE BBIITOJTHEHUE 3aIUCEH, YEPTEKEH, cXeM, rpadKoB, Ta0Iu

KanenaapHo-reMaTuyeckoe njiaHupPOBaHUE

JlaTa npoBeeHus Tema ypoka
IJ1aH ¢akt
1 2 3 4
Brenenue (12 gacos)
1 2-6 ceHT0ps XUMUS — 4acCTh €CTECTBO3HAHUS
2 2-6 ceHTsopst [Tpenmer xumuu. Bemectsa
3 CBoiicTBa BEIIECTB
9-13 cenTsa6ps B
4 9-13 cenTsa0ps ITpeBpamenus BemecTB. Pojib XUMHM B )KU3HU YEJIOBEKA
5 16-20 KpaTkuii ouepk UCTOpUH Pa3BUTHUS XUMUU
CeHTSIOps
6 16-20 3HaKH XUMUYECKHUX JIEMEHTOB
CeHTS0ps
7 23-27 [lepuoanueckas cucreMa XumMudeckux snementon J[.U.
CEHTAOPS Meunneneesa
8 23-27 Xumuyeckue GopMyIibl
CeHTs0ps
9 30-4 okTs0pst OTHOCHUTEIbHAS ATOMHAs ¥ MOJICKYJISIpHAs] MAaCChI
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10

30-4 okTs10ps

Pemienne 3amay:  BBIYHUCJIEHHME  MAacCOBOHW  JOJIH
XUMHUYECKHUX AJIEMEHTOB B ()OpMYJIax BEIIECTBY

11

7-11 okTsa0ps

O0001eHHE U CUCTEMATU3ALMS 3HAHUN T10 TEME

12

7-11 okTs0ps

Kontposbnas pabora Nel mo Teme «llepBoHavyasibHbBIC
XUMUYECKUE MTOHSATHS

ATOMBI XUMHYECKHUX 3J1eMeHTOB (13 yacoB)

13 15-18 okta0ps OcCHOBHBIE CBE/ICHHSI O CTPOCHUHU aTOMa

14 15-18 okTsa6ps SAnepubie peakiuu. M30Toms

15 22-25 oxTsa0ps [lepponnuecknii 3akKOH W TEPUOAMYECKAS CHCTEMa
xumuueckux sneMeHtoB J[.M. MennaeneeBa B CBeTE
CTPOCHUS aTOMa

16 22-25 oxTs0ps [lepuoaunueckas cuctema XUMHUYECKUX ieMeHToB J[.1.
MeH/iesieeBa B CBETE CTPOSHUS aTOMa

17 06-08 Hos1Ops CTpoeHune AIEKTPOHHBIX 000JI0YEK aTOMOB

18 | 06-08 HOs1Opst DJEeKTPOHHBIE KOH(PHUTYpAIH ATOMOB

19 11-15 Hos10ps M3meHeHne  4uciaa  DJIEKTPOHOB  HA  BHEIIHEM
DHEPTeTUYECKOM  YPOBHE  aTOMOB  XHMHYECKHUX
DJIEMEHTOB

20 11-15 HOs10pst WNonnas cBs3b

21 18-22 Hos0ps KoBasneHTHas HenoJisipHast CBsI3b

22 18-22 Hos10ps KoBanieHTHas mossipHas CBs3b

23 25-28 HOsOps Meramueckas CBs3b

24 25-28 Hos10pst O06o0meHne M cucTeMaTu3alus 3HAaHUU 10 TeMe
"ATOMBI XUMHUYECKUX 3JIEMEHTOB"

25 02-06 nexabps Kontponbaas pabora Ne2 mo Teme: «ATOMBI

XHUMHWYCCKHUX JJICMCHTOB»

ITpoctrie BenecTBa (7 yacoB)

26 02-06 nexaOpst ITpocTele BenecTBa — METAILIBI

27 09-13 nexabps [TpocTeie BemecTBa — HEMETAITBL. AJITIOTPOITHS.

28 09-13 nexaOps KonnuecTBo BelecTsa.

29 16-20 nexabps MousipHasi Macca BelecTBa

30 16-20 nexabpst Monsipablii  00be€M  Ta3000pa3HBIX BEMIECTB. 3aKOH
ABoraapo

31 23-27 nexabps Pemenne 3amau ¢ HCIOJIB30BAaHWEM  TIOHSTHU:
KOJIMYECTBO BEIIECTBA, MOJISIPHAsl Macca

32 23-27 nexabps O06o01IeHNe W CHCTEMAaTH3aIUs TEMBI

COC,Z[I/IHCHI/ISI XHUMHUYCCKUX 3JICMCHTOB

(14 gacoB)

33 13-17 suBaps CTereHb OKUCIICHUS U BAJICHTHOCTH

34 13-17 suBaps Baxneiimme kiraccbl OMHAPHBIX COCTMHEHU- OKCHTBI
35 20-24 sHBaps JleTyune BogOpOAHbIE COEIMHEHUS

36 20-24 saBaps OcHoBaHus

37 27-31 sHBaps Kucnotet

38 27-31 sHBaps Comnu

39 | 3-7 deBpans Kpucrammnieckne pemerku
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40

3-7 dbeBpans

YucThele BENIECTBAa U CMECH

41 10-14 deBpans MaccoBas 1 00beMHast 1071 KOMITIOHEHTOB CMECH.

42 10-14 ¢espans Pemenue pacdyeTHBIX 3a7ad Ha HAXOXJIEHUE OOBEMHOM
1 MacCOBOH JOJIEH CMeECH

43 17-21 despans lMpakmuyeckasn paboma Nel "JlabopamopHoe
06opydosaHue u npuémel obpaweHun ¢ HUm"

44 17-21 deBpans [TpakTnueckas padora Ne2 "IIpuroroBieHue pactBopa ¢
3aJIaHHOM MacCOBOM J10J1€il paCTBOPEHHOTO BemecTra"

45 24-28 despans O0oOmenne W cuUcTeMaTu3alus 3HAHWK 10 TeMe:
«CoemHeHUs] XUMHYECKUX DJICMEHTOB)

46 24-28 derpans Kontponbnast pabora Ne3 mo Teme «CoenuHeHUs

XUMHNYCCKHUX 3JICMCHTOB»

W3menenus, npoucxoasmue ¢ Bemecrsamu (11 yacon)

47 02-06 mapra duznueckue sIBICHUs

48 | 02-06 mapta [Ipaktuyeckas pabora Ne3"OumncTka 3arpsi3HEHHOM
MOBapeHHOM coyn"

49 | 9-13 mapra XUMHUYECKUE PEaKUH . XUMHUECKUE YPAaBHEHHS

50 | 9-13 mapra PacueTsl 10 XMMUYECKHM YPaBHEHHUSIM

51 16-20 mapTta Peakiuu paznoxxeHus

52 16-20 mapTta Peakiuu coenuaeHus

53 30-3 anpens Peakiuu 3amenienus

54 30-3 anpens Peakiun oOmeHa

55 | 6-10 anpens Tunpl XUMHUYECKUX peakLuil Ha IpuMepe CBONCTB BObBI

56 6-10 ampens OO6oOuene W cucTeMaTh3alus 3HaHUH 10 TeMe:
«V3MeHeHHs, TPOUCXOISIINE C BEMIECTBAMI

57 13-17 anpens Konrponsnas pabGora Ne 4 mo Teme: «l3MeHeHus,
IPOMCXOJISIIINE C BEIIECTBAMMY

PactBopenue. PactBopsl. CBoicTBa pacTBOPOB 3JIEKTPOIUTOB (9 4acoB)

58 13-17 anpens PactBopenue. PactBopumocTs. THITBI pacTBOPOB.

59 20-24 anpens DNEKTPOIUTHYECKAS JMCCOLIAALINS. OcHoBHbIE
noJyioxeHus. VloHHbIe ypaBHEHUS

60 20-24 anpens Kucnots! B cBete TOJ]

61 27-30 anpens OcHoeaHuAa 6 ceeme T34

62 27-30 anpens Oxcupapl. Conu B cBete TOJ]

63 | 4-8 mas [Mpaktnyeckas pabora Ned  CpoiicTBa  KHCIOT,
OCHOBAaHMMU, OKCUIOB U COJIEH.

64 | 4-8 mas ['eneTmueckas CBs3b MEXIY KiaccaMH HEOPTaHUYECKUX
COEIMHEHUN.

65 11-15 mas OKHMCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

66 11-15 mas KontponsHas pabora Ne 5 mo Teme «PacTBOpeHue.
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PactBopbl. CBOMCTBA pacTBOPOB 3JIEKTPOIUTOBY.
67 18- 23 mas O0001IeHre U cCHCTeMaTH3aIs 3HAHUH 10 KypCy
68 18-23 mas HToroBasi KOHTpOJIbHAs paboTa

MaTtepuajabHO- TEXHHYECKOe ofecrevyeHne
na yuumens:
I'a6puensu O.C., OctpoymoB N.I'. Xumus. 8 kiacc: HacronpHast kaura yuurens. - M.: Jlpoda,
2008.
I'opxoenko M.IO. [Toypounsie pa3padotku no xumuu: 8 kiacc. — M.: BAKO, 2007. — 368c.
I'a6puensu O. C., BockoboiinukoBa H.II. HacronpHas kHura yumrens. Xumus 8 kiacc.- M.:
Hpoda, 2010 .
labpuensu O. C. Xumusa B TecTax, 3agadax, yrnpaxHeHUsX. 8-9 kiacc.:. yued. mocobwe s
obmeo6pazosar. yupexaenuit/ 'abpuensia O. C., Bockoboitankosa H.IT. - M.: JIpoda, 2005. — 350c. r.
na yuawguxca:
Xumus. 8 kiacc: yuyeOHUMK Juisi oOrieoOpazoBarenbHbIX yupexacauit/ O.C. [abpuensH. - M.:
Hpoda, 2007. —267c.
Xumust B popmynax. 8-11 kir.: CnpaBounoe nocodue/ B.B. Epemun. — M.: JIpoga, 2007. -64c.
INabpuensu O.C., SmykoBa A.B. Xumus. 8 knacc: pabouas Terpanp k yueOHuky ['abpuensna O.C.
— M.: dpoda, 2009. — 176¢.

Cnucox 0P
. Wwww.chemport.ru
. http://chemister.da.ru/Books/allbooks.htm
. http://www.chembook.narod.ru/
. http://alfate.narod.ru/
. http://www.chemlib.net/molbiol/
. http://lib.homelinux.org/.
. http://www.nsportal.ru/shkola/khimiya
. JlemoHCTpanmonHoe noypouHoe mianupoBanue «Heopranmdeckas xumusi»n- C/- auck OO0
«PMI" Kommanum.

9. JleMoHCTpanMOHHOE TMOYpo4HOe IianupoBanue «Opranmdeckas xumus»- CJH- muck OO0
«PMI" Kommanumy.

Otkpertas xumus- CII- nuck kommanus OO0 «DPuzukon», 2009.
11. DnexkTpoHHble ypokH U TecThl 10 xumMuu- CJI- nuck 3A0 «lIpocBemenne-MEJINA», 2011.
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