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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma paccuuTana Ha 2 daca B Heemro (Bcero 68 ).
KoHTpOoJIBHEIX paboT —3, MPakTUIECKUX padboT — 3.

HJ’IS pcaimnzanuu y‘Ie6HI)IX 3aaa4 1o npeaMeTy, B TOM 4UCJIC JJI1 OpraHu3alui TCKYIICTO KOHTPOJIA, MOTYT
IIPUMEHATHECA TUCTAHINOHHBIC TCXHOJIOTHU!

e UHTEpHeT-pecypchl (MHGOPMAIIIOHHOTO XapaKTepa, CUCTEMbI OpTaHU3aIH TECTUPOBAHNSA),
®  DJIEKTPOHHAs T0YTA,
e oOpazoBarenbHbIe MOpTaikl («penry OI' Dy, «perry BITP»),

[Tpu mepexone Ha 0OydeHne ¢ MPUMEHEHNEM TUCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOIOTHI 00ydeHHe
perynupyercs pazpabarsiBaeMbiMu B Jlutiee [lomosxkennem 06 opranm3arnmm 00pa3oBaTeIbHON AEITETHHOCTH C
MPUMEHEHUEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TeXHOIOTUN U [lonokeHreM 00 OpraHu3aluy TeKyIIero
KOHTPOJIA U IPOMEKYTOYHOH aTTeCTalny 00y4arouXcsl ¢ MPIMEHEHHUEM TMCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTUI Ha TaHHBIA MEPUO/I.

O0mas xapakTepHCcTHKA y4eOHOro Kypca

OnHol U3 BaKHEHIIINX 3a/1a4 O0YUYCHHUS B CPEIHEH IIIKOJIE SBJISCTCS MOrO0TOBKA 00YYAKOIIUXCS K
OCO3HAaHHOMY W OTBETCTBEHHOMY BBHIOODPY )KH3HEHHOTO U MPOo(ecCHoHaIbHOTO My TH. O0yJarommecs J0DKHBI
HAy4YUTHCSI CAMOCTOSATEIILHO CTABUTh IICJU M OTIPEACIATH yTH WX JIOCTHKCHHS, UCTIOIB30BATh MTPHUOOPETCHHBIM
B IIIKOJIE OIBIT JACSITCILHOCTH B PealIbHOM KHU3HH, 32 pAMKaMH y4eOHOTO MpoIiecca.

CornacHo 00pa30BaTeIbHOMY CTaHAPTY TJIABHBIC IeJIH CPeHEro 001Iero 0opa3oBaHMsi:

1) (bopMHpOBaHHE [IETIOCTHOTO MPEICTABICHUS O MUPE, OCHOBAHHOTO HAa IPUOOPETEHHBIX 3HAHUSIX,
YMEHHMSIX U CIIOCO0aX JACSITEIbHOCTH;

2) nproOpeTeHNE ONBITa PAa3HOOOPA3HOW IEATEILHOCTH, ONBITA TO3HAHUS U CAMOIIO3HAHUSI;

3) HO/IFOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOpA MHIMBHUIYaIbHON 00pa30BaTeIbHON M
npodecCHOHANBHON TPACKTOPUH.

BoJibioii BKIIa/| B TOCTH)KEHUE ITHX LeJIel cpeiHero oomuero oopa3oBaHus BHOCUT H3y4CHHE XMMHIH, KOTOPOES
MPU3BaHO 00ECTICYHTS:

M (I)OpMI/IPOBaHPIe CHCTEMBI XUMHUYSCKHX 3HAHMH KaK KOMIIOHCHTA eCT€CTB€HHOHaquOﬁ KapTUHBI MUPA,

. pasBUTHE JTMYHOCTH 00YUaIOIINXCsl, X HHTEJUIEKTYalbHOE U HPAaBCTBEHHOE COBEPILICHCTBOBAHUE,
(hopMHpOBaHUE Y HIX TYMAaHUCTUYECKUX OTHOLICHHUH M 3KOJIOTHYECKH eIeCO00Pa3HOTO MOBEACHNUS, B OBITY U
TPYZIOBOH IESTEIBHOCTH;

. BBIPA0OTKY Y 00YYarOIIMXCsl IOHUMaHKs OOLIECTBEHHOM MOTPEOHOCTH B PA3BUTHH XUMUH, a TAKIKE
(hopMUpOBaHUE Y HUX OTHOIIEHUS K XUMHUH KaK BO3MOXHOU 00acTu OyayIel NpakTUIecKon AeITeIbHOCTH;

. (dhopMuUpOBaHUE YMEHHI O€30IIaCHOr0 OOpaIlleHuUs ¢ BELICCTBAMH, UCIIOIb3YEMbIMU B TIOBCEIHEBHOM
YKU3HHU.

]_Ie.]'IHMI/I HU3y4Y€HUsA XUMHUHU B cpezu{ei/'l HIKO0JIC ABJAIOTCH:



1) dbopmupoBaHKe y 00yUarOIUXCsl YMEHHUS BUJIETh U TIOHUMATh IIEHHOCTh 00pa30BaHusl, 3HAYMMOCTh

XMMHYECKOTO 3HAHUSI JIsl KOKJIOTO YelOBEeKa, HE3aBHCUMO OT €To POodeCcCHOHATLHON e TeIbHOCTH; YMEHHUH
pa3nuuath (aKThl U OLCHKH, CPABHUBATH OI[CHOYHBIC BEIBOJIBI, BUJICTh HX CBSI3b C KPUTEPUSIMHU OLICHOK U CBSI3b
KpUTEpPHEB C OMPEIEIEHHON CUCTEMOH IEHHOCTeH, POpPMYIHpPOBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;

2) ¢dopmupoBaHme y 00y4arOIUXCsl LEJIOCTHOTO MPEACTABICHUS O MUPE U POJIH XUMHUH B CO3JaHUN
COBPEMEHHOH €CTECTBEHHOHAYYHON KapTHUHBI MUPA; YMEHUS OOBSICHATH OOBEKTHI U IIPOLIECCHI OKPY KarOIIeH
NEeHCTBUTEIBHOCTH — MPUPOTHON, COLMAIBHOM, KyJIbTYpPHOU, TEXHUYECKON Cpefibl, — HUCIIOB3YS s 3TOr0
XMMUYECKUE 3HAHUS,;

3) nproOpeTeHre 00yJatOIUMUCS OTIBITa PA3HOOOPA3HOM JIEATEIILHOCTH, OIbITA TIO3HAHUS U
CaMOIIO3HAHWSI; KITFOUEBHIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), IMEIOIINX YHHBEPCAIbHOE 3HAUEHUE IS
Pa3IUYHBIX BUJIOB JCATEIBHOCTH — HABBIKOB PEIICHUS MPOOJIEM, IPUHSATHUS PEIICHUH, IOMCKA, aHAIH3a U
00paboTKH HH-(POopMaIK, KOMMYHUKATUBHBIX HABBIKOB, HABHIKOB N3MEPEHUH, HABBIKOB COTPYIHUYECTBA,
HaBBIKOB 0€30TIaCHOTO OOPAIIeHNS C BEIIECTBAMH B ITOBCEIHEBHOW KH3HMU.

Oco0eHHOCTH coiep kaHusl 00yUeHHsI XUMHH B CpelHel (ITOTHOM) IKOJIe 00YCIIOBICHBI CIIEITU(PUKON XUMHUH
KaK HayKH ¥ IOCTABJIEHHBIMU HessiMi. OCHOBHBIMH TPOOJIeMaMy XUMUH SBJISIOTCS U3Y4YEHHE COCTaBa U
CTpOCHUA BEUICCTB, 3aBUCUMOCTH UX CBOMCTB OT CTpPOCHU, MMOJTYYCHUC BEIICCTB C 3aIaHHbIMU CBOﬁCTBaMH,
UCCIIeJOBaHNE 3aKOHOMEPHOCTEH XMMHUYECKUX PEAKIMI M IyTeH YIpaBIeHUs MU B LIEJISX HOTyYSHUS
BEIIECTB, MATEPHAaJIOB, SHepruu. [loaToMy B pabodeil mporpamme MO XUMHUH HAIIUTH OTPAKCHUE OCHOBHBIE
coziepKaTesbHbIe JINHHN:

* «BCIIICCTBO» — 3HAHUA O COCTAaBE€ U CTpOCHI/II/I BCIICCTB, UX Ba)KHCI‘/'IHH/IX (1)H31/I‘-ICCKI/IX U XUMHYCCKHUX
CBOICTBaX, OMOJIOTMYECKOM JIE€HCTBUU.

. «XUMHYECKas peaKius» — 3HaHUS 00 YCIOBUAX, B KOTOPBIX MPOSBIISIOTCS] XUMUYECKHE CBOMCTBA
BEIIECTB, CIIOCO0aX YIPaBICHUS XUMUYECKHMU IIPOLIECCAMHU.

* «HpI/IMCHCHI/IC BEUICCTB)»» — 3HAHUA U OIIbIT HpaKTH‘ICCKOﬁ ACATCIIBHOCTH C BEIICCTBAMU, KOTOPEBIC
HanOoJIee 9acTo YIOTPEOIISIOTCS B TOBCETHEBHON JKU3HH, IMPOKO MCIOIB3YIOTCS B IPOMBIIIIIEHHOCTH,
CEJIbCKOM XO3SIHCTBE, HA TPAHCIIOPTE.

. «SI3BIK XMMHUI» — CUCTEMA BOKHEHIIINX TOHATHI XUMHU M TEPMUHOB, B KOTOPBIX OHU OIHMCHIBAOTCS,
HOMCHKJIaATypa HCOPraHNM4YCCKUX BCUICCTB, T. €. UX Ha3BaHUA (B TOM YHUCJIE U TpI/IBI/IaJ'IBHBIe), XUMHUYCCKHUEC
(bopMyJIbI M YpaBHEHUsI, a TAK)Ke MPaBHIIa EPEBOIa HHPOPMAIIUHU C €CTECTBEHHOTO A3bIKA Ha S3bIK XUMUHU U
oOparHo.

Wnes o Begyuieil posid TEOPETUYECKUX 3HAHUHN B IIPOLIECCE MTO3HAHUS MUPA BEIIECTB U PEaKLUi cTana
OCHOBHOWM U JIJIs1 KOHCTPYUPOBaHUS Kypca o0mieii xumun. Ha 0oCHOBE eIMHBIX MMOHATHH, 3aKOHOB U TEOpUi
XMMHH y CTapIIEKIACCHUKOB (OPMHUPYETCS IEIOCTHOE MPEACTABICHNE 0 XUMHUYECKOW HAyKe, 0 XUMHUIECKOI
KapTUHE MUpPA, KaK COCTABHOW YacCTH €/IMHOW €CTECTBEHHOHAYYHOU KapTUHBI MUpa.

B kypce o0mieit xumun BHaYae yrIIyOJstOTCS M PaCIIUPSIFOTCS 3HAHUSA, TIOJTyYCHHEIE
00yJarOIIMMUCS U3 Kypca OCHOBHOM IITKOJIBI, O CTPOCHHUH aTOMa | BellecTBa Ha ocHoBe [leprnoamaeckoro
3akoHa u [lepuomuueckoii cucremsrl JI. M. Menzeneera, 00OLMX CBOMCTBAX KJIACCOB OPraHUMUYECKUX U
HEOPraHWYECKUX COCTUHEHNH (KUCIIOT, OCHOBaHUA, aM(OTEPHBIX COCTUHCHHI) B CBETE TEOPHH
ANEKTPOJIMTHYECKOM quccormalyn. Jlanee paccmarpuBaeTcs KiaccupuKaiys XAMHYECKUX PEaKIUi B
OpFaHquCKOﬁ u HCOpFaHquCKOﬁ XUMHH. 3aBepmaeT KypC 3HAKOMCTBO CTapUICKIIACCHUKOB C MEPCIICKTUBaAMU
Pa3BUTHUSI XUMUYECKON HAYKA U XUMHUYECKOTO TIPOM3BOJICTBA, C MTPOOJIeMaMH OXpaHbl OKPYKAIOIIEH Cpelibl OT
XUMHUYECKOT0 3arpSA3HEHUS U MMy TAMU UX PELICHUS.

Peasmm3zanus BOCIUTATEIHHOI0 NOTEHIHAJIA IPOTPAMMBI:
OO6m1ast eNb BOCIUTAHUS— THYHOCTHOE PA3BUTHE IMIKOJILHUKOB, MPOSIBIISIONICECS :



1) B ycBOGHHMH UMH 3HAHUI OCHOBHBIX HOPM, KOTOpBIE OOIIECTBO BHIPAOOTAIO HA OCHOBE ITUX
IIEHHOCTEH (TO €CTh, B YCBOCHUU UMU COIIMAIIBHO 3HAUYNMBIX 3HAHUN);

2) B pa3BUTHHM UX TO3UTHBHBIX OTHOIICHWNA K 3TUM OOIIECTBEHHBIM IIEHHOCTSM (TO €CTh B
Pa3BUTHU UX COIMATLHO 3HAYUMBIX OTHOIIICHUN);

3) B mpHOOpPETEeHWH WMH COOTBETCTBYIOMICTO ITHM IIEHHOCTSM OIbITa MOBEJCHUS, HABBIKA
MpUMEHEHUsI C(OOPMHUPOBAHHBIX 3HAHWUW M OTHOIICHWM Ha MPAKTHKE (TO €CTh B MPUOOPETEHUU MMM
OTBITA OCYIIECTBICHHUS COIMATIBLHO 3HAUMMBIX JIEJ).

JlaHHasi 1e7b OPUEHTHUPYET HE Ha OOECIeYeHUE COOTBETCTBHS JIMYHOCTH PEOCHKA EIUHOMY
YPOBHIO BOCITUTaHMS, a Ha 00eCIeYeHNEe MTO3UTUBHOW TUHAMHUKHU PAa3BUTHS €0 JIMYHOCTU. B CBs3M ¢
9TUM Ba)XKHO COYECTAHHWE YCWIIMHU TeIarora 1mo pa3BUTHIO JUYHOCTH peOCHKAa M yCHIIMKA caMoro peOeHkKa
[0 CBOEMY caMoOpa3BuUTHIO. WX COTpyIHHUYECTBO, MAPTHEPCKUE OTHOIICHUS SIBISIOTCS BaXKHBIM
(hakTOpOM ycIiexa B JOCTH)KCHHH IIEIIH.

B BocnuTaHum neTeil MmoApOCTKOBOTO Bo3pacta (YpOBEHb OCHOBHOTO OOIIETr0 0Opa3oBaHWs)
TaKUM TIPUOPUTETOM SIBIIACTCS CO3JaHWE OJIArOMPUATHBIX YCJIOBHH JUISl Pa3BUTHS COIMAIBHO
3HAQYMMbBIX OTHOUIEHUM IIKOJIBHUKOB, U, MPEXKE BCEro, IEHHOCTHBIX OTHOIIECHUN:

e K TPyly KaK OCHOBHOMY CITOCOOY JOCTHIKEHUS KU3HEHHOTO OJIaroroIy4yus 4eIOBeKa, 3ajory
€ro yCIIeNIHOTO MPOo(hEeCCHOHAIIEHOTO CaMOOTIPE/ICIICHNS W OIIYIIECHUS YBEPEHHOCTH B 3aBTPALITHEM
JIHE;

e K TMpUPOJIE KAK MCTOYHUKY KHU3HM Ha 3emiie, OCHOBE CaMOro €€ CyIIECTBOBaHUS,
HY>K/IAIOIIeHCs B 3a1UTE U TOCTOSIHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA;

e K MUPY Kak TJIABHOMY IPHUHIIUITY YEJIOBEYECKOr0 OOIICKUTHS, YCIOBHUIO KPETKON APYKOBI,
HATOKWBAaHUS OTHOIIEGHUH C KOJJIEeTaMH MO pabore B OyaymieM M CO3JaHHUs OJaronpusTHOTO
MUKPOKJIUMATA B CBOEH COOCTBEHHOMN CEMBE;

e K 3HAHUSM KaK HMHTEJUIEKTYaJIbHOMY pecypcy, obecreunBaromieMy Oyayilee uderaoBeka, Kak
pe3yabTaTy KpOIOTIMBOTO, HO YBJIEKATEILHOTO yUeOHOTO TPY/Ia;

e K KyJIbType KaK JyXOBHOMY OOraTCTBY OOIIIECTBAa M BaXKHOMY YCJIOBHIO OIIYIIEHUS YEIOBEKOM
MOJTHOTHI TIPOKMBAEMOM KU3HHU, KOTOPOE JAIOT €My YT€HHE, MY3blKa, HICKYCCTBO, T€aTp, TBOPUECKOE
CaMOBBIPAYKEHHUE;

e K 3JI0POBBIO KaK 3aJIOTy JOJITOM M aKTUBHOM >KU3HHU YEJIOBEKA, €ro XOPOIIEro HaCTPOSHUs U
ONTUMHUCTUYHOTO B3IJIsiIa HA MUP;

e K OKPYXAIOIIUM JIIOJSIM Kak Oe3yCIOBHOW M aOCOJIOTHOW IIEHHOCTH, KaK PaBHOIPABHBIM
COLIMAJIbHBIM TMapTHEpaM, C KOTOPBIMH HEOOXOJMMO BBICTpaWBaTh JOOpOXKENaTelnbHbIE U
B3aUMOTIOIJICP)KUBAIOIIE OTHOIICHMS, JAIOIINE YETOBEKY paJoCTh OOIIEHUS M TO3BOJISIONINE
n30eratb 4yBCTBa OJIMHOYECTBA;

JIaHHBIA IIEHHOCTHBIA AaCMEKT YEJTOBEYECKOM MKWU3HU YPE3BBIYANHO BAXEH I JIMYHOCTHOTO
pa3BUTHS IIKOJBbHUKA, TAK KAK MMEHHO LIEHHOCTH BO MHOTOM OIPEAEISAIOT €ro )KU3HEHHbIE 1IeJIH, €T0
MOCTYIIKH, €T0 TTOBCEIHEBHYIO KU3Hb. BBIJIENeHHEe TaHHOTO MPUOPUTETA B BOCTUTAHUH IIIKOJIbHUKOB,
oOyJaroluxcsi Ha CTYNEHH OCHOBHOTO 0OIIero o0pa3oBaHHs, CBS3aHO C OCOOCHHOCTSMHU JAeTel
MOAPOCTKOBOTI'O BO3PACTa: C UX CTPEMJICHUEM YTBEPAUTH CeOsl KaK JIMYHOCTh B CUCTEME OTHOIICHUH,
CBOMCTBEHHBIX B3pOCIOMY MHpY. B 3TOM Bo3pacTte 0coOyl0 3HAYMMOCTH IJsl JIeTeil mpuoOperaeT
CTAHOBJICHME HX COOCTBEHHOW JKM3HEHHON TMO3UIIMHM, COOCTBEHHBIX IIEHHOCTHBIX OpPHUEHTAIIH.
[TonpocTkoBBIiT BO3pacT — HauOoliee yAayHBIA BO3PACT JUIS Pa3BUTH COLMAIBHO 3HAYHUMBIX
OTHOIIICHUH IIKOJILHUKOB.

Opraanzanus 00y4eHus
OcHoBHOI (popMoii opraHr3anyy yaeOHOTo mpoliecca SBIseTCsl KIIacCHO-ypoUuHas cucreMa. B
Ka4ecTBE JIOMOTHUTEIbHBIX ()OPM OpraHU3annyu 00pa30BaTEIbHOTO MPOIECCa UCIIONb3YETCs CHCTEMa
KOHCYJIBTAIIMOHHOM MOJJIEPKKH, CAMOCTOSITEIbHASL pa0d0Ta yYaluXCsl C UCTIOJIb30BAHUEM COBPEMEHHBIX
WHPOPMALMOHHBIX TEXHOJIOTUH. OCHOBHBIMH (hOpMaMU KOHTPOJIS SIBJISIOTCS:
¢ (poHTaNBHBII ompoc;

e WHAWBHUAyaJIbHAS paboTa y JOCKWU;



e WHJWBUAyalbHas paboTa Mo KapTouKaM;
e CaMOCTOSTENIbHAs paboTa;

e TIpOBepoYHas paboTa;

e XUMHYECKUH TUKTAHT,

e TECTOBBIH KOHTPOJIb;

e MPaKTUYCCKHE PAOOTHI,

e KOHTPOJBHBIC PAOOTHI.

Kpurepumn oneHuBaHus

1. Ouenka ycTHOro OTBeTA.

O1meTKa «5»:
- OTBET IOJIHBIM U MPABUJIbHBIA Ha OCHOBAHUU H3yYEHHBIX TEOPUL;
MaTepual U3JI0KEH B OIPeJIEIICHHON JJOTHYECKO MOCIeI0BaTEeNbHOCTH, JIUTEPATYPHBIM S3BIKOM;
OTBET CaMOCTOSTEIIbHBIMN.

OTBeT «4»;

- OTBET IIOJIHBINM U NTPAaBUJIbHBIM Ha CHOBAHUU U3YyYECHHBIX TEOPHIL;
- MaTepuai U3J0XKEH B ONpelesieHHON JIOTHYecKO MociaenoBaTeNbHOCTH, IpPH 3TOM JOMYIIEHB JIBE-TPU
HECYIIECTBEHHBIE OIIMOKH, UCTIPABJICHHbIEC IO TPEOOBAHUIO YUUTEIS.

OtMmeTtka «3»:
- OTBET IOJHBIHN, HO TIPY 3TOM JOMYIICHA CYIIECTBEHHAs OINOKa MU OTBET HETIOMHBIN, HECBSIZHBIH.

OtMmeTKa «2»!
- Ipu OTBETe OOHAPY)KEHO HEMOHMMAaHHE Y4YallUMCs OCHOBHOTO COZAEp)KaHWsS ydyeOHOro maTepuaia WiH
JOMYIICHBI CYIIECTBEHHBIC OMMOKH, KOTOPBIC YYalIMKCS HE MOXET WCIPABUTh MPU HABOISIIMX BOMPOCAX
yUuTeNsd, OTCYTCTBHE OTBETA.
- OTCYTCTBHE OTBETa
2. OueHKa IKCIIePUMEHTAIbHBIX YMEHMIA.

OreHKa CTaBUTCSI HA OCHOBAaHWHW HAOJIOJICHNUS 32 YYalIMMUCS U MIUCbMEHHOTO OTYeTa 3a PadoTy.
OrMmeTKka «5»:
- paboTa BBINOJIHEHA OJIHOCTHIO U IPABUIIBHO, CIICJIAHBI IPaBUIIbHbIE HAOIIOAEHHS U BBIBOJIBI;
- OSKCIIEPUMEHT OCYIIECTBJICH TI0 IJIaHy C YYeTOM TEXHHUKH 0€30MacHOCTH W MPaBHJI PabOTHI C BEHIECTBAMHU H
000pyIOBaHHEM;
- NPOSIBJICHBI OPTaHU3ALMOHHO - TPYJOBbIE YMEHHsI, OJACPKUBAIOTCS YUCTOTa paboyero MecTa U MopsaokK (Ha
CTOJIe, 5KOHOMHO MCIOJIB3YIOTCS PEaKTHBHI).

OT1meTKa «4»:
- paboTa BBINOJHEHA NMPABUJIBHO, CHENaHbl IPABUJIbHBIE HAOIOACHUS U BBIBOJBL, HO IIPH 3TOM 3KCIIEPUMEHT
NpOBEeIEH HE MOJHOCThIO MM JONYLIEHBl HECYLIECTBEHHbIE OMIMOKM B pPabdoTe C BeUIECTBAMH H
000pyI0BaHUEM.

OtMmeTtka «3»:
- paboTa BBHINONHEHA NMPaBUJIbHO HE MEHEEe YeM HAaIlOJIOBUHY WM JONMYIIEHA CYIIECTBEHHAs OIIMOKa B XOJe
SKCTIEPUMEHTa B OOBSICHEHHH, B OGOpMIICHHH pabOThl, B COOJIIOJCHUM TPaBHI TEXHUKH OE30TaCHOCTH Ha
paboTe ¢ BeriecTBaMy U 000pyAOBaHUEM, KOTOpPAast UCIPABISAETCS MO0 TPEOOBAHUIO YUUTEINS.

OT1MmeTKa «2»:
- pomyiieHsl B¢ (M Oosiee) CyIIeCTBEHHbIC OIIMOKH B XOJE: IKCIIEPUMEHTA, B O0BsICHEHHU, B 0OPMIICHUU
paboThl, B COOJIOACHWHM TPaBHJ TEXHUKH OE30MacCHOCTU TpH padoTe C BemlecTBaMH U 00OPYIOBaHHEM,
KOTOPBIE yUaluiica He MOKET UCTIPABUTh JAaXe M0 TPEOOBAHUIO YUHUTEIIS;
- paboTa He BBIIOIHEHA, Y YYallerocsi OTCYTCTBYET 3KCIIEPUMEHTAIbHbBIC YMEHHS.
3. Ouenka ymMmeHMil pemiaTh pacueTHble 3aJayvu.

Ot1meTka «5»:
- B JIOTHYECKOM PacCy>KICHUH U PEIICHUH HET OIMOO0K, 3ajada pelieHa paloHaIbHBIM CIIOCO00M;

OT1meTKa «4»:



- B JIOTHYECKOM PACCYKICHHUU W PEIICHUS HET CYIIECTBEHHBIX OITMOOK, HO 33j[adya pelieHa HepauroHATbHBIM
CIoco0OM, WJIHM OMYIIEHO He 0oJiee ABYX HECYIISCTBEHHBIX OIMIHOOK.
Ot1meTka «3»:
- B JIOTHYECKOM paCCYXICHHU HET CYIICCTBCHHBIX OIIMOOK, HO JIOMYIICHA CYIIECTBEHHAs OIIMOKa B
MaTEeMaTHYECKUX pacyeTax.
OT1MmeTKa «2»:
- IMEETCS CYIIECTBEHHBIC OUTHOKY B JIOTHUECKOM PACCYKIICHUH U B PEIICHUM.
OTCYTCTBHE OTBETa Ha 3a/IaHUE.
4. OueHka NUCbMEHHBIX KOHTPOJIbLHBIX PadoT.
Ot1meTka «5»:
OTBET IOJIHBIN U MPABUJIBHBIN, BO3MOXKHA HECYIIIECTBECHHAS OIINOKA.
OT1meTKa «4»:
OTBET HETOJIHBIN WU JOMYIICHO HEe 0oJiee IBYX HECYIIECTBEHHBIX OIMIMOOK.
Ot1meTka «3»:
paboTa BBIITOJIHEHA HE MEHEE YeM HAIlOJIOBHHY, JAOMYIeHa OJJHa CYIIeCTBEHHAs OIHNOKa U TIPY 3TOM JBE-TPH
HECYIIECTBEHHEIE.
OTMeTKAa «2»:
- paboTa BBHITIOTHEHA MEHBIIIE YeM HAIOJIOBUHY WIIHA COJIEPKUT HECKOIBKO CYIECTBEHHBIX OITHOOK.
- paboTa He BBIIOIHEHA.
[Ipu oreHKe BBHINONIHEHUS] TMCHMEHHOW KOHTPOJIBHON pabOThl HEOOXOAMMO YUYHTBHIBATH TPEOOBAHHS €IUHOTO
opdorpaduueckoro pexxuma.
5.0uenka TecToBbIX padoT.

88-100% - mnpaBUIBHBIX OTBETOB OIICHKAa  «5»
62-87% - npaBUIBHBIX OTBETOB OIeHKa «4»
37-61% - npaBHUIBHBIX OTBETOB omeHka «3»
0-36% - mnpaBUIBHBIX OTBETOB OIIEHKa «2»

6. Ouenxa pedepara. Pedepar oneHUBaeTCS MO CICAYIONUM KPUTEPHSIM: COOMIOJCHUE TPeOOBaHMIA K €ro
odopmiiennto; HEOOXOAUMOCTh M AOCTATOYHOCTH JUISl PACKPBITHA TEMBI NPHBEICHHOW B TeKCcTe pedepata
nHpOpMaIui; yMeHHe OOydJaromierocs CBOOOJHO W3lIaraThb OCHOBHEIE HIEH, OTpaXCeHHBIE B pedepare;
CIOCOOHOCTH 00YYarOIIEerocs MOHITH CYTh 3a/IaBAEMbIX BOIIPOCOB M c(h)OPMYIIHPOBATh TOYHBIE OTBETHI HA HUX.

Pe3y.]'leaTI>I OCBOCHHUSA KypcCa

HeHTCHLHOCTB YUUTCIIA B O6y‘leHI/II/I XUMHH JOJIKHA OBITH HallpaBJICHA HA JOCTHKCHHUC 06y‘laIOIIII/IMI/IC$I
CICAYIOIIUX JIUUHOCHHbBIX Pe3)1bmamaoe:

— B [IEHHOCTHO-OPHEHTAIMOHHOM c(pepe — OCO3HaHWE POCCUNCKON rpayKAaHCKON UIIEHTHIHOCTH,
MaTpUOTHU3MA, YyBCTBA TOPJAOCTH 32 POCCUMCKYIO XUMUYECKYIO HAYKY;

— B TPYZI0BOi1 chepe — rOTOBHOCTH K OCO3HAHHOMY BBIOODY JalbHelIel 00pa3oBaTesIbHOM TpaeKTOpHU
WM TPYAOBOM JIeATENbHOCTH;

— B MI03HABATEIbHON (KOTHUTHBHOM, MHTEIICKTYaIbHON) chepe — yMEeHHE yNpaBiIsiTh CBOCH
MMO3HABATENHHOU JIeSITETFHOCTHIO, TOTOBHOCTD U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHHUIO,
Ha TPOTSDKEHUH BCEH KU3HH; CO3HATENIFHOE OTHOIICHHE K HEPEPHIBHOMY 00pa30BaHHUIO KaK yCIOBHIO
yCHEIHOM MPO(hEeCCHOHAIBHOMN U 00IIIECTBEHHOM NeSTeILHOCTH;

— B cepe cOepekeHrs 3I0POBhsl — MPHUHSITHE U pean3anns HEHHOCTEH 310pOBOTo U 6€30MacHOTro
00pa3a )KM3HH, HEMPUSITHE BPEJIHBIX MPUBBIYEK (KYPEHUS, yIIOTPeOICHUS ajIKOTr oI, HAPKOTHKOB) HA OCHOBE
3HAaHUH O CBOMCTBAaX HAPKOJOTMYECKUX M HAPKOTUYECKUX BEIIECTB.

Memanpedmemmnvie pe3ynbTaTh:

— HCIIOJIB30BAaHHUC YMeHI/Iﬁ " HAaBBIKOB pPa3JIMYHbIX BHJI0B IMO3HABATEIILHOM ACATCIIBHOCTH, IPUMCHCHUEC
OCHOBHBIX ME€TOJ0OB ITIO3HAHUA (CI/ICTCMHO-I/IH(i)OpMa]_[I/IOHHblf/’I aHaJu3, Ha6J'IIO}_I€HI/Ie, HU3MCPCHUC, TPOBCACHUC
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JKCIIEPUMEHTA, MOJICTTMPOBAHIE, UCCIIEA0BATENbCKAS AESTENFHOCTD) ISl U3YUSHUS PA3INIHBIX CTOPOH
OKpYy>Karollen JelCTBUTEILHOCTH;

— BJIaICHHUC OCHOBHBIMU UHTCIUICKTYAJIbHBIMU OIICpalluAMM: (I)OpMYJ'II/IPOBKa THUIIOTE3bI, aHAJIN3 U CUHTC3,
CpaBHCHHUC U CUCTEMATU3allus, O606HI€HI/IC 1 KOHKPETHU3alKsl, BbIABJICHUC NPUYNHHO-CJICACTBCHHBIX CBsI3CH U
IIOMCK aHAaJIOI'OB;

— MO3HaHUE 0OBEKTOB OKPYXKAIOIIECTO MUpPA OT OOIIIETO Yepe3 0COOCHHOE K SIMHUYHOMY
— yMEHHE TeHepUPOBATh HIEH U OTIPEAETIATH CPEICTBA, HEOOXOIUMBIE ISl MX Peaji3allii;

— YMEHHE OTPEAEISATh e U 3aJa91 JAeSITeILHOCTH, BEIONPATh CPE/ICTBA PeaTH3alliH IIeNTd ¥ PUMEHSTh
WX Ha MPaKTHKE;

— HCIIOJIb30BAHUE PA3JIMYHBIX UCTOYHHUKOB JJI MTOJTYUCHUA XAMHYECKOU I/IH(l)OpMaI_II/II/I, IIOHUMAaHHC
3aBUCUMOCTHU COACPIKAHUA U (bOpMI)I MpeaACTaBJICHUA I/IHq)OpMaLII/II/I OT LieeH KOMMYHUKAIIUA U aJipecaTta,

— YMEHHUE MIPOAYKTHUBHO 0OLIATHCS M B3aUMOICHCTBOBATH B IIPOIIECCE COBMECTHOM AESITEIbHOCTH,
YUUTBHIBATh HO3UINH APYTHX YYACTHUKOB JCATENLHOCTH, 3Q()EeKTUBHO pazpemarb KOH(IUKTEI,

— TOTOBHOCTB M CHOCOOHOCTD K CAMOCTOSITEIbHOM HHPOPMALIIOHHO-TI03HABATEIILHON AEATEILHOCTH,
BKITIOYAasi yMEHHE OPHUEHTHUPOBATHCS B PA3TUUHBIX UCTOYHUKAX WHPOPMAIIH, KPUTHYECKH OLIEHUBATh U
HMHTEPIPETUPOBATh HHPOPMALHIO, OIYIaEMYIO U3 Pa3IMYHbIX HICTOUHHKOB;

— YMEHHUE UCTO0Ib30BaTh CPeCTBa MH(POPMAIIMOHHBIX 1 KOMMYHHKALIMOHHBIX TEXHOJIOTHH (anee —
HKT) B perieHnr KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPTraHU3alMOHHBIX 3a]1a4 ¢ COOJIOIeHneM TpeOOBaHHI
SPrOHOMHUKH, TEXHUKH O€30MIACHOCTH, TUTUEHEI, PecypcocOepeKeHus, TPABOBBIX U 3THUECKUX HOPM, HOPM
WH(OPMAITMOHHON 0€30MMaCHOCTH;

— BJIa/ICHUE SI3bIKOBBIMH CPEICTBAMH, B TOM YHCIIE U SI3BIKOM XUMUU — YMEHHE ACHO, JJOTMYHO U TOYHO
n3JaraTh CBOIO TOUKY 3PEHUS], HCIIONb30BaTh 41CKBATHBIE SI3BIKOBBIC CPENICTBA, B TOM YHCJIE U CUMBOJIbHbIC
(xumuyeckue 3HaKu, GOPMYJIBI U YpaBHEHHS).

IIpenMeTHbI€ pe3yJbTATHI:
1) B TIO3HABATENHHOMU cdepe:
— 3HaHKe (TOHMMaHKe) H3Y4YCHHbBIX MOHSTHIA, 3aKOHOB U TEOpHH;

— YMEHHUE ONMCHIBATH IEMOHCTPALIMOHHBIE 1 CAMOCTOSITEIBHO MMPOBEACHHBIE SKCIIEPUMEHTHI, HCIIOIIb3YS
JUTS 3TOTO €CTECTBEHHBIN (PYCCKHUI, POAHON) A3BIK U SI3BIK XUMUH;

— YMCHHE KJ'IaCCI/I(i)I/IHI/IPOBaTB XUMUYCCKUEC IJICMCHTBI, IIPOCTHIC U CJIOKHBIC BEIIECCTBA, B TOM YHCJIC U
OPraHnvdcCKUC COCAUHCHU A, XUMUYCCKUEC PCAKIIUH I10 pa3HbIM OCHOBAaHUAM;

— YMEHHUE XAPAKTEPU30BATh U3YYEHHBIE KJIACCHI HEOPTAHUUYECKUX U OPraHUYECKUX COCIMHEHUH,
XUMUYECKUE PEAKLIUU;

— TOTOBHOCTh MIPOBOJINTh XMMHUYECKUH IKCIIEPUMEHT, HAOJI0/IaTh 3a €ro MPOoTeKaHueM, (PUKCHPOBATh
pe3ynbTaThl CAMOCTOATEIBLHOTO U IEMOHCTPUPYEMOTO SKCIIEPUMEHTA U JENIaTh BEIBOJBL;

— yMeHHe (HOpMYJIMPOBaTh XUMHUYECKHE 3aKOHOMEPHOCTH, POrHO3MPOBATh CBOMCTBA HEM3YUCHHBIX
BEILIECTB 10 aHAJIOTHH CO CBOMCTBAMU H3yUYCHHBIX;



— MOVCK UCTOYHMKOB XUMHUECKOW MH(OpMAIIHK, TOTydyeHne HeoOXoauMon nH(opMaInu, ee aHau3,
W3TOTOBJICHHE XUMUYECKOTO HH(POPMAIIIOHHOTO TTPOAYKTA U €r0 MIPEe3eHTAIHS;

— BJIaJICHNE 00s3aTEbHPIMH CIIPABOYHBIMH MaTepuaiamu: [leproamaeckoil CHCTEMOH XUMUIECKIX
anemenToB [|. 1. MeHneneeBa, Tabnuiieli paCTBOPUMOCTH, SJICKTPOXUMUYCCKUM PSJIOM HANPSHKCHUN METAJUIOB,
PAIOM IEKTPOOTPHUIIATEIIEHOCTH — JJIS1 XapaKTEPUCTUKU CTPOCHHUSI, COCTaBa U CBOMCTB aTOMOB JIEMEHTOB
XUMHYeCKuX 3neMeHToB [—IV mepronoB 1 06pa3oBaHHBIX HMU IPOCTHIX U CIIOKHBIX BEIIECTB;

— MOJCIIMPOBAHUEC MOJIEKYJT BaKHEHIITNX HEOPraHn4CCKUX BECUICCTB,

— MOHUMaHNE XUMHYECKON KapTHHBI MUPa KaK HEOTHEMJIEMOM YaCTH [ETOCTHON HAyYHON KapTHHEI
MUpa;

2) B [ICHHOCTHO-OPUCHTAIIMOHHOM chpepe — aHaIM3 U OIICHKA MOCIEACTBUN ISl OKPYKAIOIICH CpeIIbI
OBITOBOI M MPOM3BOACTBEHHON IEATEIHLHOCTH YSIIOBEKA, CBSI3aHHOM C MMPOM3BOACTBOM U ITEPepadOTKOM
BOKHEUIIUX XUMUYECKUX MPOTYKTOB;

3) B TPYIOBOM c(hepe — MpOBEACHNE XUMUYECKOTO SKCIIEPUMEHTA; Pa3BUTHE HABBHIKOB YIEOHOM,
HpOCKTHO'I/ICCHCIIOBaTeHLCKOﬁ, TBOp‘-IeCKOﬁ ACATCIIBHOCTH ITPU BBINIOJIHCHHUU UHAUBUAYAJIBHOT'O IIPOCKTA I10
XAMHY;

4) B chepe 310poBoro odpasa KU3HU — COOJIIOJICHHUE MTPaBHJI 0€30MaCHOT0 OOPAIICHHS C BEIIECTBAMH,
MarepuaiaMi i XHMHUYIECKHMH MPOIIECCaMH; OKa3aHHe TIEPBOM MOMOIIHU MIPHU OTPABICHHUSX, 03KOTaX U IPYTHX
TpaBMaXx, CBSI3aHHBIX C BEIIECTBAMH ¥ J1a00PaTOPHBIM 000PYI0BAHHEM.

COJAEPKXAHME KYPCA
TEMA 1. CTPOEHHUE BEILIECTBA 28 4

Crpoenne atoma. ATOM — cJ0KHas gacTura. OTKPEITHE 3JIEMEHTAPHBIX YACTHUIl M CTPOSHUS aToMa. S po
aToMa: IPOTOHBI U HEUTPOHBL. M30TOMBI. M30TOIBI BOIOPOAa. DIEKTPOHBIL. DJIEKTPOHHAS 000I04Ka.
DHepreTuUecKuii ypoBetb. Opoutanu: s- u p-. d-OpOuranu. Pacnpeenenne 3J€KTPOHOB M0 SHEPTETHYECKUM
YPOBHSM M OpOUTAIISAM. DJIEKTPOHHBIC KOHPUTYPALIMK aTOMOB XUMHUECKUX JIEMEHTOB. BaneHTHbIC
BO3MOKHOCTH aTOMOB XMMHYECKHUX AJIIEMEHTOB.

Otxkpeitue 1. U. Menneneesbim [lepuoauueckoro 3akona. [1epBbie MONBITKY KiIacCU(DUKAIUNA XUMUIECKIX
31eMEeHTOB. BaxkHellline NOHITHSI XUMUU: aTOM, OTHOCUTEJIbHAS aTOMHAsi U MOJIEKYJIsipHas Macchl. OTKpbITHE
. U. MenneneesbiM [leproanueckoro 3akona. [lepuoaudeckuii 3akoH B popmynuposke Jl. 1. Mennesneesa.

[lepuonmueckas cucrema /. M. Menneneesa. [lepnonndeckas cucrema [I. 1. MenneneeBa kak rpaduyeckoe
orobpaxenue [lepuonnueckoro 3akona. Paznuunsie Bapuantsl [lepuomueckoit cucteMsl. [leproab!l v TpyIbL.
3nauenue [lepuonnueckoro 3akona u [lepuoanueckoi CUCTEMBI.

[lepuoanueckuii 3aKoH U cTpoeHne atoMa. COBpeMEHHOE IMOHATHE XMMHUYECKOTo 31eMeHnTa. CoBpeMeHHas
¢dopmynuposka Ileproandeckoro 3akoHa. [IpuurHa neproIuIHOCTH B MU3MEHEHUH CBOMCTB XUMHUYECKHX
aneMeHTOB. OCOOCHHOCTH 3aITOTHEHUS SHEPTETUIECKUX YPOBHEH B DJIEKTPOHHBIX 000JIOUKaX ATOMOB
MEPEXOJTHBIX AIIEMEHTOB. DJICKTPOHHbBIE CEMECTBA 3JIEMEHTOB: X- U P-3JeMeHThI; d- U f-37IeMEeHTHI.

HNonnas xumuueckas cBsi3b. KaTuoHb! 1 aHMOHBIL. MIOHHAs CBA3b U €€ cBoWcTBa. IOHHAs CBSA3b KaK KpalHMI
Cilydail KOBaJIEHTHOW MOJSIPHOH cBsi3u. PopMyibHas equHUIA BenlecTBa. OTHOCUTENBHOCTD AETIEHUS
XUMHUYECKUX CBS3€M Ha THIIBI.



KoBaneHTHas xumMudeckas CBs3b. [loHATHE 0 KOBaNEHTHOH cBs3u. OOImas ayekTpoHHas napa. KpatHocTs
KOBaJICHTHOH CBS3H. DIEKTPOOTPHUIATEIHHOCTH. [lepekpbIBaHIe AIEKTPOHHBIX OpOUTAIEH. CHTMa- U TTH-CBSI3H.
KoBasieHTHas oNsipHAs U KOBAJICHTHAS HEMOJSPHAS XUMUYECKHe CBsi3u. OOMEHHBIN U JOHOP-HO-aKI[EHTOPHBII
MEXaHM3MBbI 00pa30BaHMs KOBAJIEHTHON CBSI3W. BemiecTBa MOJIEKYIIPHOTO M HEMOJIEKYISIPHOTO CTPOCHHS.
3aKOH MOCTOSHCTBA COCTaBAa JJIsl BELIECTB MOJIEKYJISIPHOT'O CTPOCHUS.

Merammueckas XuMudeckas cBsa3b. O0mme Gu3nIeckre CBOWCTBA META/UIOB. 3aBUCUMOCTD
AJIEKTPONPOBOTHOCTH METAILIOB OT TeMiieparyphl. CriiaBbl. UepHBIC U I[BETHBIC CILIABBIL.

ArperatHble cOCTOSHUS BemmecTBa. ['a3bl. 3akoH ABorampo st ra3oB. MOIISIpHBIA 00beM ra3000pa3HBIX
BemiecTB (Ipy H. y.). XKuakocTu.

Bonoponnas xumudeckas cBsi3b. BomopoaHas CBs3b Kak 0COOBIH CITy4ai MEKMOJICKYJSIPHOTO B3aMMOICHCTBUSI.
MexaHu3m ee 00pa30BaHus U BIUSHUE HAa CBOMCTBA BEIIECTB (Ha MpuMepe Bojbl). Mcnons30BaHUE BOJIBI B
OBITY ¥ Ha MTPOM3BOACTBE. BHYTpHUMOIEKyIIsIpHAs BOIOPOIHAS CBS3h U €€ OMOJIOTHYECKast POIIb.

Tunsl kpucTanmnueckux pemeTok. Kpucramnnueckas pewmerka. MloHHbIE, MeTalIMuecKie, aTOMHbIE U
MOJICKYJISIPHBIE KPUCTAUIMUECKUE PELIETKU. AJUToTponus. AMOp(HBIE BEIECTBA, UX OTIMYUTEIbHbBIE CBOUCTBA.

Yuctele BemecTBa u cMecd. CMeCH M XUMHUYECKUE COSMHEHMS. | OMOTEHHBIC U reTepOreHHBIE CMECH.
MaccoBast 1 00beMHas J0JIM KOMIIOHEHTOB B cMecH. MaccoBasi J1oJisl mpuMeceid. PemieHne 3a1a4 Ha MacCoBYIO
noio npuMeceit. Kimaccudukarus BeIIecTB Mo CTENEHH UX YUCTOTHI.

JucnepcHele cucteMbl. [loHaTHE qucniepcHoi cucteMsl. JucnepcHas (a3a u IUCIIEPCUOHHAS Cpea.
Knaccudukamnms nucnepcHsix cucreM. KomtonmHeie qUCIiepcHbIe CHCTEMBL. 301 U Telld. 3HAYeHHe
JTHUCTIEPCHBIX CHCTEM B IIPUPOJIE U JKU3HU YETIOBEKA.

JdemMoncTpanuu. Paznmaasie OpMBI TEPHOAMYECKON CUCTEMBI XUMUYECKHX 31eMeHToB /. 1. Menneneesa.
Mogenbs KpUCTAUNTMYECKON pelieTky xinopuaa Hatpus. OOpa3ibl MUHEPaIOB C HOHHOW KPUCTAITMYECKON
PELIETKOMN: KalbIUTAa, rauTa. MoJIeNn KpUCTaJUIMIECKUX PEHIETOK «CyXOoro JbJa» (WM HOJa), aMasa,
rpadura (umu kBapua). Moaens monekynsl JJHK. Komnexmus meramnos. Komnekius crmaBoB. Monenb
MOJISIpHOTO 00beMa ra3oB. TpH arperaTHbIX COCTOSTHHS BoIbl. OOpasiibl HAKUITH B YaifHUKE U TpyOax
LEHTPaIBbHOro oToIuIeHHus. JKecTKOCTh BOAbI M cIOCO0bI ee ycTpaneHus. [Ipubops! Ha xuakux kpuctamiax. O6-
pasibl Pa3IMYHbIX JUCIEPCHBIX CUCTEM: SMYJIbCUM, CYCIIEH3UM, a’po3oneit, renei u 3oneil. Koarynauus.
Cunepesuc. Oddext Tunaans.

JlaGopaTopHbie onbIThI. 1. OnpeneneHre THIIA KPUCTAJUIMYECKON PEIIETKH BEIECTBAa U OMIMCAHUE €T
CBOHCTB. 2. O3HaKOMIJICHHUE C KOJUIEKIel monuMepoB. 3.VcibITanne BO/IbI HA )KECTKOCT. Y CTpaHeHHE
XKECTKOCTHU BoAbl. 4.O3HaKOMJICHHE C MUHEPAJIbHBIMU BogaMHt. 5. O3HaKOMIICHHE C JUCIIEPCHBIMU CUCTEMaMH.

IpakTnyeckas padora Ne 1 Ilomyuyenue, coOupanue U pacrio3HaBaHUE ra3oB

TEMA 2. XUMHNYECKHUE PEAKIIUU 17 4

Knaccudukanms xumudeckux peaknuil. Peaknuu, nnymue 0e3 n3MeHeHus cocTaBa BemecTB. Kiaccudukarus
110 YUCJIY U COCTaBY PEArupyronInux BEUIECTB U MPOAYKTOB peakiuu. Peakiuu pa3noKeHus, COeIMHEeHMUS,
3aMenieHust 1 00OMeHa B HEOPTaHMYECKOW XUMHU. Peakinu mprcoeInHEHUs], OTIIEIUICHNUS, 3aMEIIEHUS 1
M30MEpHU3aLMK B OPraHUuYecKor XuMun. Peakiiuu noaumepu3anuy Kak YacTHBIN ciiyyail peakuuit
MPUCOETUHEHUSL.

TennoBoii 3pPEeKT XUMUUIECKUX peakiinii. IK30- U SHAOTEPMHUUECKHE Peakui. TepMOXUMUUECKUE YPaBHEHUSI.
Pacuer xonuuecTBa TEIUIOTHI 10 TEPMOXUMUYECKUM YPABHEHUSM.



CKOpOCTh XUMHUYECKHX peakinii. [IoHsATHEe 0 CKOPOCTH XUMHYECKHAX PEaKINi, aHATUTHIECKOE BRIPAKEHUE.
3aBUCUMOCTH CKOPOCTH PEAKITUH OT KOHIIEHTPAIINH, TABJICHUS, TEMIIEPATYPhI, IPHUPOJIBI pearupyronx
BEILIECTB, TUIOMIAJN UX COMIPUKOCHOBEHUS. 3aKOH JECHCTBYIOMIMNX Macc. Perienue 3a1au Ha XUMHYECKYIO
KHHETHKY.

Karanuz. Katanuzatopsl. Katanus. ['oMoreHHsIit 1 reTeporeHHbIN KaTtanus. [IpumMepsl KaTaauTHYeCKuX
MIPOIIECCOB B MTPOMBIIIUIEHHOCTH, TEXHUKE, OBITY. DEPMEHTHI U MX OTIHYHUS OT HEOPTaHNIECKHUX KaTallu3aTOPOB.
[IpumeHeHue KaTamu3aTopoB U (PEPMEHTOB.

Xummaeckoe paBHoBecre. OOpaTUMBIC U HEOOpaTUMBIC PEAKIINN. XUMHUIECKOE PAaBHOBECHE U CIIOCOOBI €T0
CMEIIICHUS Ha MMPUMEpE MoTyueHus: ammuaka. CHHTE3 aMMHaKa B MPOMEBIIIICHHOCTH. [ToHsTHE 00
ONITUMAJIHHBIX YCIOBHSIX MPOBEACHUS TEXHOIOTHYECKOTO TIpoIecca.

Poub Bosibl B XuMu4eckol peakiuu. VIcTHHHBIE pacTBOPBL. PACTBOPUMOCTD M KIIACCH(UKAIIHSI BEIIECTB 110
3TOMY NPHU3HAKY: PACTBOPUMBIE, MaJIOPACTBOPHMEIE I HEPACTBOPHUMBIE BEIIECTRA.

DJIEKTPOJIUTHI ¥ HEAJEKTPOIUTEL. DIEKTPOIUTHICCKAs Aucconmransi. KMCIIOThI, OCHOBAHMSI M COJTH C TOYKH
3pEHUS TEOPUH IIEKTPOIUTUIECKON AUCCOIHAIINH.

XuMHAYecKre CBOHCTBA BOBI: B3aUMOICHCTBIE C METAJUTAMH, OCHOBHBIMHU M KHCIIOTHBIMUA OKCHIAMH,
pasioxeHue U 00pa3oBaHUE KPUCTAIIOTHAPATOB. Peakiuy rupaTaiuy B OpraHu4eCKord XUMUH.

l'unponms opraHudecKknx u HeOpraHWIeCcKuX coeqnHeHnit. HeoObpaTumerit ruaponus. OOpaTUMBIi THAPOITU3
colei.

FI/II[pOJ'II/IS OpraHu4eCKux COG,Z[I/IHGHI/Iﬁ 1 €ro MpakKTUHICCKOE 3HAUYCHUEC IJI MTOIYYCHUA THAPOJIU3HOIO ClIMpPTa U
mbl1a. bronorndeckas POJIb TUAPOJIM3a B INIACTUYCCKOM U DOHEPTECTUICCKOM obmene BCIICCTB U DHCPIUM B
KIICTKC.

OKHCIUTEIFHO-BOCCTAHOBUTENBHBIE TPOIECChl. OKUCIUTEIHFHO-BOCCTAHOBUTENBHEIE peakiiui. OKUCIUTENh U
BoccTaHoBUTeNb. OKHUCIIeHNe 1 BOoccTaHOBIeHHE. COCTaBIeHNE YPaBHEHHN OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX
peakiuii MeTOIOM 3JICKTPOHHOTO OajiaHca.

OnexTtponuz. O01IMe CrIoco0bl MOMYYSHHUS METAIJIOB U HEMETAJIOB. DIIEKTPOJIN3 PACTBOPOB U PACILIABOB
AJIEKTPOJIUTOB HA MPUMEPE XJIOPHUAA HATPHUS. DJICKTPOIUTHICCKOE MTOTydeHHe amoMuaus. [IpakTrueckoe
3HAYEHHE AIEKTPOIIN3a.

JemoncTpanuu. [Ipespainenue kpacHoro pocdopa B 6einbiit. O30HaTop. Moenn Mojekys K-OyTaHa u
n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKITUH OT MPHUPOJIBI BEIIECTB HA TPUMEPE B3aMOCHCTBUS PACTBOPOB
Pa3IIMYHBIX KUCJIOT OZIPIHaKOBOﬁ KOHOCHTpAalIuU ¢ OJMHAKOBBIMH I'PaHyJIaMU [TUHKA U BSaHMOHeﬁCTBHH
OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAIIOB (MarHus, IIMHKA, J)KeJe3a) C COJISTHON KUCIO0TOH. B3anMonelicTBue
PacTBOPOB CEPHOM KUCIIOTHI C PACTBOPAMH THOCYIb(haTa HATPHsI pa3IMIHON KOHIICHTPAIIUY U TEMITEPaTyPHI.
Mojienb KUISIIIEro ciiost. PaznokeHue nmepokcua BoAOpoia ¢ MOMOIIBIO KaTaau3aTopa (OKCHIa MapraHiia
(IV)) u kaTtanassl ChIpOro Msica u ceiporo kaprodens. [IpuMepsr HeoOpaTUMBIX peakiuii, HIYIINX C
o0Opa3oBaHUEM OCajiKa, ra3a Wid Bojbl. B3auMojelicTBue TuTHs U HAaTpUs ¢ Bojou. [lonyueHue okcuia
docthopa (V) u pacTBOpeHre €ro B BOJIE; MCITBITAHKE TIOIyYEHHOTO pacTBopa JakmMycom. OOpasifs!
KpUCTAIUIOTHIPATOB. VICIIbITaHNE pacTBOPOB IEKTPOIUTOB U HEIJEKTPOIIMTOB HA MPEIMET TUCCOLIUAITIH.
3aBHUCHMOCTh CTEIICHH JJIEKTPOJIMTHUECKOHN TUCCOLMAIMH YKCYCHOM KMCIOTHI OT pa30aBiIeHUs PacTBOPA.
T'uaponus kapouaa kanbius. ['uaposn3 kapOOHATOB MIETIOYHBIX METAIIOB M HUTPATOB IHKA wiu ceuHma (I1).
ITonyuenue mpuia. IIpocreiiiiive OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMHI: B3aUMOJIEHCTBHUE IIUHKA C
COJISTHOM KHCIIOTOH 1 jkene3a ¢ pactBopoM cyibhara mean (I1). Mogens smextponusepa. Moens 31eKT-
POJIM3HOM BaHHBI JUIS MTOTyYSHUS aTFOMUHUSL.
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JladopaTopHbIe onbIThI. 6. [ToryueHue Bogopoia B3auMOICHCTBIEM KHCIOT ¢ UHKOM. 7. [lonydenue
KHCIIOPO/Ia Pa3IoKEHUEM TIEPOKCHIA BOJOPO/Ia ¢ MOMOIIIbi0 okcuia Mapraniia (V) u katanassl CbIporo
kaprodens. 8. Paznuunbie ciydau ruaponmsa coyeil. 9. McnbiTanue pacTBOPOB KUCIIOT, OCHOBAHUM U COJICH
naaukatopamu. 10. TUaposn3 XJIOpHIOB U alleTaToB MIETOYHBIX MeTaJuioB. 11. Peakius 3amenieHus: Meau
YKEJIE30M B pacTBOpPE METHOTO KyIopoca.

TEMA 3. BemecrBa 1 ux cBoiictBa 18 4

OO01re cBOICTBA METAIIOB. XMHAYECKHE CBOMCTBA METAJUIOB KaK BOCCTAaHOBUTENEH. B3anMonencTaue
METaJJIOB C HEMETaJllaMH, BOJIOM, KUCJIOTaMHU U pacTBOpaMH coJieid. MeTanoTepmusi.

Koppo3us metamioB kak OKHCIUTENFHO-BOCCTAHOBUTENBHBIN TIporiecc. CITOCOOb! 3aIUTH METAIIIOB OT
KOppO3UH.

OO0111e cBOICTBA HEMETAILUIOB. XMMHUYECKUE CBOMCTBA HEMETAJIJIOB KaK OKHUCINTENEH. B3anuMomencTBre ¢
MeTaJUlaMH, BOJOPOJIOM U APYyruMU HeMeTauiamu. CBOMCTBA HEMETAIIIOB KaK BOCCTAHOBUTEIICH.
B3anMopeiicTBIE C MPOCTHIMU U CIIOKHBIMH BEIIECTBAMH-OKHCTUTEISIMEU. OO0Ias XapaKTepHUCTHKA TaIOT€HOB.

Kucnote! B cBeTe TEOpHHU dNEKTPONHTHYECKON Arcconranyi. OOIre CBOMCTBa HEOPTaHUIECKHUX U
OPraHNYECKUX KUCIIOT. Y CIOBUS TEUEHUS PEaKUUA MEXKTY JIEKTPOIUTAMH A0 KOHIIA. Cneumbnqecxﬂe
CBOMCTBA a30THOM, KOHLEHTPUPOBAHHOI CEPHON U MypPaBbUHOI KUCIOT.

OcHOBaHUSSHEOpPTraHHMUYECKUEHUOPp-TaHUUeECKH e OCHOBaHUS, UX KITaCCUPHUKALIUS.
XHUMHYECKHE CBOMCTBA OCHOBAHMI: B3aNMOJICHCTBHE ¢ KHCIIOTAMH, KHCIOTHBIMHA OKCHIAMH U COISIMHU.
Pasnoxenue HepacTBOPUMBIX OCHOBAaHUM.

C o n n. Knnaccuduxanmst coneit: cpeane, KUCIIble 1 OCHOBHBIE. XMMUYECKHE CBOMCTBA COJICH: B3aUMO-
JIEHCTBUE C KACIOTaMH, LIEJI0YaMH, METAJUIAMU U cosisiMU. [IpeacraBurenu cosei u ux 3Ha4eHHE. XII0pUL
HaTpus, KapOoHAT KaJbIwst, (hocdat KambIus (CpeTHIE COMN); THAPOKAPOOHATHI HATPUS M aMMOHHUS (KHCIIBIE
coJin); ruapokcokapoonar meau (1) — manaxut (OCHOBHAs COJIb).

KauecTBeHHbIe p€aKnnu Ha XJI0puna-, CyJ'II)(baT-, n Kap6OHaT-aHI/IOHBI, KaTHOH aMMOHUHs, KaTHOHBI XKEJIC3a (H) n

(.

I'eneTnueckas CBs3b MEXY KJIaCCAMU HEOPTaHUYECKUX U OPTaHMUYECKUX coeluHeHui. [lonstue o
FEHETUYECKOM CBA3M U T€HETUYECKUX psAfax. | eHeTuUecKuid psaa Metaiia. [ eHeTUHuecKuid psaJl HeMeTalla.
OCOOEHHOCTH TEHETHYECKOTO Psijia B OPraHNIECKOW XUMUH.

Jdemoncrpanuu. B3anmojielicTBue HaTpUsa U CYpbMBI C XJIOPOM, JKeJie3a ¢ cepoid. ['opeHre Maruusi u aJtoMUHUA
B KHUCJIOpoJe. B3aumoaeicTBrE 1eT0UH03eMENbHBIX METAIIOB ¢ BOIOM. B3anMoaeicTBUE HATPHSI C 3TAHOJIOM,
[IMHKA C YKCYCHOM KUCIIOTOW. ATIOMHUHOTEpMIES. B3anMoseiicTBrue Meau ¢ KOHIIEHTPUPOBAHHOM a30THOU
KHCIIOTOM. Pe3ynbTaTel KOppO3uH METAIIOB B 3aBHCUMOCTH OT YCIIOBHH ee poTekanus. Koimekius o0pasinoB
HeMeTalyIoB. B3aumoeicTBre XJI0pHO BOJIBI C pacTBOpOM OpoMua (noauaa) kanus. KoJuiekius mpupoaHbIX
OpraHn4yecKux KucioT. PazbaBneHne KOHIEHTPUPOBAHHON CEpPHON KHCIOTHL. B3anMoaenicTBre
KOHIIEHTPUPOBAHHOM CEpPHOM KHCIIOTHI C CaXapoM, HEJUTI0NI030M 1 Meapto. O0pa3isl IPUPOITHBIX MUHEPAJIOB,
COJICpIKAIIUX XJIOPH] HATPHs, KapOoHAT Kaibiius, GocdaT Kaiblusa U ruapokcokapoonar meau (11). O6pasiis
MUILEBBIX IPOAYKTOB, COAEPKAIIUX THAPOKAPOOHATHI HATPHS M aMMOHHUS, UX CIIOCOOHOCTD K Pa3I0KEHHUIO IIPH
HarpeBaHuu. ["amenue conpl ykcycom. KauecTBeHHbIE peakliii Ha KATHOHBI U aHUOHBI.

JlaGopaTopHble onbIThbl. 12. O3HakomiieHHE ¢ KoJulekuuei MetayuioB. 13. O3HaKOMIJIEHHE ¢ KOJUIEKLUEH
HemeTaiioB. 14. O3HakoMIIeHHE ¢ KOJUIeKIHel KucioT. 15. O3HakomiieHne ¢ KoJuteKnueil ocHoBanui. 16.

11



[Tomydyenue u cBOMCTBA HEPACTBOPUMBIX OCHOBAaHWH. 17. O3HAKOMIICHUE C KOJUICKITHEH MUHEPATIOB U

OHMOJIOTHMUYECKUX MAaTEPUAIOB, COACPIKAIIUX HEKOTOPHIE COJIH.

IIpakTHyeckas padora Ne 2. XuMHIECKHE CBOWCTBA KHCIIOT.

IIpakTyeckast padora Ne 3. PacniosHaBaHM€e BEIIECTB.

IHOBTOPEHHUE 54

[ToBTOpEHIE OCHOBHBIX BOIIPOCOB Kypca OOIIei XUMUH.

YueOHO-TeMaTHUYECKHIi IJIaH

Ne i/ [Monyronue PA3JIEJT BCEI'O | KOHTPOJIBHBIE | [TIPAKTUYECKHUE
YACOB PABOTBI
PABOTBI
1 1 monyrogue | TEMA 1. 28 1 1
CTPOEHHUE
BEIIECTBA
2 TEMA 2. 3 | e | e
XUMHNYECKUE
PEAKIIMU
Bcero 3a moayroame: 31 1 1
3 2 monyrogue | TEMA 2. 14 1
XUMHNYECKUE
PEAKIINU
4 TEMA 3. 18 2 2
BEHIECTBA U UX
CBOMCTBA
5 [TOBTOPEHUE 5 | e | e
Bcero 3a noayroame: 37 3 2
Hroro: 68 4 3
YMK «Xumns. ba3oBblii ypoenb. 11knace»
1. Xumust. bazoslit yposens. 11 kiacc.: yuebnuk/ O.C. ['abpuenss. — 3-e uzn., crepeorun. — M.: Ipoda,
2016. — 223, [1]c.: um.
2. Xumus. 11 kiacc. Meroaudeckoe nmocobue k yueonuky O. C. 'abpuensna «Xumus. 11 kinacc. ba3oBbrit

yposenb» / O. C. I'abpuensn, C. A. CnagkoB. — 3-e u3sf., crepeorurr. — M. : [Ipoda, 2018. — 152, [8] ¢c. —
(Poccuiickuit yueOHHUK).

3. Xumust. 11 knace. KonTposbHbie n nmpoBepounsie padboThl kK yueonuky O. C. ['abpuensiHa «Xumusl.

BazoBriii ypoens. 11 knace»: yuednoe nocodue/ O. C. I'abpuensy, I[1.H. bepeskun, A.A. Ymakosa u 1p. — M.:
Hpoda, 2015. — 220, [4] c.:u.

12




4, Xwumus. bazoserit ypoers. 10—11 kmaccer: padouas mporpamma k imann Y MK O. C. I'abpuernsiaa:
yuebHo-MeToauueckoe nmocodue / O. C. adbpuensu. — M. : [Ipoda, 2017. — 76, [4] c.

5. Xumus. bazossiii yposenb. 11 ximace. Dnekrponnas hopma yaeOHUKA.
HNHpopManuoHHbIE CPeICTBA

1. http://www.alhimik.ru IIpencraBnens! cienyromme pyOpUKA: COBETH A0UTYPUECHTY, YUUTEIO XUMUH,
CIpaBOYHUK (O4YEHB OO0JBbIIAs MOAOOPKa TAOJHII U CIIPaBOYHBIX MaTEPHAaJIOB), Becelasi XMMUsl, HOBOCTH,
OJIMMITHA/IBI, KyHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKHIX CBEICHHH).

2. http://www.hij.ru/ XKypran «Xumus 1 )KM3HB» TOHATHO U 3aHUMATENFHO paccKa3biBaeT 000 BCEM
WHTEPECHOM, YTO MPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI )KHBEM.

3. http://chemistry—chemists.com/index.html DnekTpoHHbBI# )KypHaT « XUMHKH U XUMHSD», B KOTOPBIX
MPEJICTaBIEHO MHOYXECTBO OIBITOB [0 XUMHH, 3aHUMATEIbHON HH(POPMAIIUH, TIO3BOJISIONIEH YBICUb YYCHUKOB
OKCIIEPUMEHTATBHON YaCThIO MPEJMETA.

4. http://c-books.narod.ru BceBo3morkHas mutepaTypa Mo XUMHUH.

5. http://www.drofa-ventana.ru Mi3BecTHOe H31aTeNbCTBO yueOHO# uTeparypbl. HOBHHKH Hay4IHO-
TMOIIYJIAPHBIX U 3aHUMATCJIbHBIX KHUT' 10 XUMHWHU.

6. http://schoolbase.ru/articles/items/ximiya BcepoccuiicKuii IKOIBHBIH MOPTAJI CO CChIJIKAMH Ha
00pa30BaTeIbHBIC CAUTHI 10 XUMHH.

7. www.periodictable.ru COOpHUK cTaTeii 0 XHMHYECKHUX AJIEMEHTaX, WUTIOCTPUPOBAHHBIN
IKCIIEPHUMEHTOM.

NJIAHUPYEMBIE PE3YJbTATBI U3YUEHUSA YUYUEBHOI'O IIPEIMETA «XUMMAS»
BrimyckHuk Ha 0a30BOM YpOBHE HAY4UTCSL:
— MOHUMATh XUMHUECKYIO KapTUHY MUPa KaK COCTABHYIO YacThb LEJIOCTHON HAYYHOU KapTHHBI MHPA;

— PacKpbIBaTh POJIb XMMUU U XUMHUECKOTO MPOU3BO/ICTBA KaK MPOU3BOIUTEILHOM CHIIBI COBPEMEHHOTO
oO111ecTBa;

— Q)OpMyHHpOBaTL 3HAYCHUEC XUMHHU U €€ ,I[OCTI/DKGHI/Iﬁ JJIA HOBCQZ[HGBHOﬁ KHM3HHU YCIOBCKA,
— YCTaHaBJIMBATh B3aUMOCBA3bL MCKAY XUMHCH U APYIruMU €CTCCTBCHHBIMH HAYKaMU,

— dhopmynuposath [lepuonndaecknii 3akon /. 1. MenneneeBa n 3aKOHOMEPHOCTH H3MEHEHUH B CTPOSHUHT
W CBOMCTBaX XMMHUYECKUX DJIEMEHTOB U 00pa30BaHHBIX UMH BEIIECTB HA OCHOBE [leproIniecKkoii CHCTEMBI Kak
rpaguueckoro oroopaxenus [lepnoauueckoro 3aKoHa;

— XapaKTepU30BaTh JIEMEHTHI 110 UX nonoxeHuro B [lepuonnueckoit cucreme . . Menneneesa;

— KJIACCU(UIIMPOBATH BUbI XUMHUYECKON CBSA3H U THITbI KPUCTAIIMUECKUX PEIICTOK, OOBICHATh
MEXaHHU3MBI X 00Pa30BaHUs U IOKA3bIBATh SAMHYIO IPUPOY XUMUYECKUX CBs3eH (KOBAJIEHTHON, HOHHOH,
METAJITNYECKOH, BOAOPOIHON);

— apryMeHTHUPOBATh YHUBEPCAIbHBIN XapakTep XUMUYECKUX TIOHATH, 3aKOHOB ¥ TEOPUH JUIs
OpraHN4eCKON U HEOPTraHUYECKON XUMHUU;
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— O0O0BACHATH MPUIUHBI MHOTOOOPAa3Hs BEIIECTB, UCTIONB3YA SBICHIS H30MEPHH, TOMOJIOTHH,
AJJIOTPOIINH;

— KIJIACCH(HUIMPOBATH XMMUYECKUE PEAKITUN B HEOPTAHUIECKOW N OPTAaHWIECKON XUMUH 110 Pa3TUIHBIM
OCHOBAHUSM M YCTaHABJIHMBATH CIEIU(UKY THIIOB PEAKIIHIA OT OOIIEro Yepe3 0COOCHHOE K CIMHUYHOMY;

— XapaKTepU30BaTh TUAPOIN3 KaK crienn(UIHbIH OOMEHHBIH NPOLecC U PAaCKPBIBAaTh €r0 POJib B XKHUBOH U
HEXUBOU IIPUPOJE;

— XapaKTepPU30BaTh IEKTPOIIN3 KaK CHEIHM(PHUIHBIA OKUCIUTEIEHO-BOCCTAHOBUTENFHBIN TIPOIIECC U €TO
MPaKTUYECKOE 3HAYCHUE;

— XapaKTePH30BaTh KOPPO3HIO METAJLIOB KaK OKMCIMTEIEHO-BOCCTAHOBUTENBHBIN IIPOIIECC U IIPeIIaraTh
CITOCOOBI 3aIIUTEI OT HEE;

— KHaCCI/I(I)I/IHI/IPOBaTI) HEOPraHn4CCKUC U OPraHuvuCCKUC BCIICCTBA,

— WCIIOJIb30BaTh 3HAKOBYIO CHCTEMY XMMHUYECKOTO A3bIKa JUISI OTOOPaKEHHUs COCTaBa (XMMUYECKUE
(hOpMyIIBI) U CBOMCTB (XMMUYECKUE YPaBHEHHSI) BELICCTB;

— WCIIOJIB30BaTh NPaBUJIa U HOPMBI MEXAYHapOAHON HOMEHKIATYPHI U HA3BaHNUH BEIECTB 10
(dbopmynam 1, Ha000POT, I COCTABICHHUS MOJIEKYJISAPHBIX M CTPYKTYPHBIX (POpMYJ COeTUHEHUH 10 NX
Ha3BaHUSM;

— 3HAaThb TPUBHUAJIbHLIC HAa3BaAHUA BaKHEHIIINX B OBITOBOM OTHOIIICHHUH OpPraHnvycCKuXx BCUICCTB,

— XapaKTepHU30BaTh OOIIME XUMUYCCKUE CBONCTBA BAKHEHININX KIIACCOB HEOPTAHUYECKUX U
OpPraHUYEeCKUX COCTUHEHHH B TUIaHE OT OOIIEro Yepe3 0COOEHHOE K EAMHIYHOMY

— XapaKTECpHU30BaTh XUMHNYCCKOC PAaBHOBECUC U €T0 CMCIICHUEC B 3aBUCUMOCTHU OT Pa3JIMYHBIX (baKTOpOB;

—  XapakTepH30BaTh CKOPOCTh XUMHUYECKON PEaKIMU U €€ 3aBUCUMOCTh OT PAa3JINYHBIX (DaKTOPOB;

— yCTaHABIUBATh 3aBUCIMOCTh 3KOHOMHKH CTPAHBI OT JT0OBIYH, TPAHCIIOPTHUPOBKH U MepepadOTKU
YIII€BOAOPOIHOTO ChIPbs (HE()TH U MPUPOJHOTO ra3a);

— 3KCIIEPUMEHTAIBHO MOATBEPIKIaTh COCTaB M CBOIMCTBA BaXXKEHIINX MpeICTaBUTENE N3YyUEHHBIX KJIaCCOB
OPTaHMYECKHUX BELIECTB C COOMIOICHUEM NPaBUJI TEXHUKU 0€30IIaCHOCTH ISl paOOThI ¢ XUMHUYECKUMHU
BEILIECTBAMHU U JJA0OPaTOPHBIM 000PYyI0BAaHUEM;

— MPOU3BOJMUTE PACUETHI 10 XUMHUYECKUM (POPMYJIaM M yPaBHEHHUSIM HAa OCHOBE KOJIMYECTBEHHBIX
OTHOUIEHUI MEX]ly YHACTHUKAMU XUMHUYECKUX PEaKLIUi;

— CO6J'IIO,Z[aTL npaBujia JKOJIOrMYECKON O€30IMaCHOCTH BO B3aMMOOTHOIIEHHSIX C 0pr>1<a}0mel71 cpe):[oﬁ
npu o6pa1ueH1/m C XUMHWYECKHNMHU BECUICCTBAMH, MaTC€praiaMU 1 IIPOILECCaMU.

BBIHYCKHI/IK Ha 6a30BOM YPOBHE NTOJYYHUT BO3MOXKXHOCTb HAYUUTHCA:

— WCIIOJIb30BaTh METOJIbI HAYYHOTO MTO3HAHMS ITPY BBITIOJHEHUN IPOEKTOB U y4EOHO-UCCIIEI0BATEIBCKUAX
3aJ1a4 XUMHUYECKOM TeMaTHKH;
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— IIPOrHO3UPOBAThL CTPOCHUE U CBOMCTBA HE3HAKOMBIX HCOPraHU4YCCKUX U OPraHnv4CCKUX BCUICCTB Ha
OCHOBC aHAJIOTUH;

— IIPOrHO3UPOBATh TCYCHUEC XUMUYCCKUX IIPOLECCOB B 3aBUCUMOCTH OT YCJ'IOBI/Iﬁ UX IPOTCKaHUA U
npeajiaratb CIIOCOOBI YIIPaBJICHUA STUMHU IIPOLUECCaAMU,

— YCTaHaBIMBAaTh B3aUMOCBSI3U XUMHH C NIPeIMETaMU T'YMaHUTAPHOTO LIUKJIA (S3bIKOM, JIUTEPATYPOH,
MHUPOBOH Xy10’)KECTBEHHON KYJIbTYpOi);

— PacKpeIBaTh POJIb XUMUYECKIX 3HAHUH B Oy TyIieil MpakTHIeCKON IeITeIbHOCTH;

— PacKpeIBaTh POJIb XUMUYECKIX 3HAHUH B (POPMHUPOBAHNY MHINBUIYAIHHON 00pa30BaTENbHOIM
TPaeKTOPHH;

— IIPOrHO3UPOBAThH CIIOCOOHOCTh HCOPraHUYCCKUX U OPraHM4YCCKUX BEHICCTB IIPOABIIATE OKUCIUTCIBHBIC
H/WIIM BOCCTAaHOBUTEILHBIE CBOMCTBA C yueTOM CTCIICHEH OKHCIICHUS 3JICMCHTOB, 06pasy}01unx ux;

— apryMEHTUPOBATh €ANHCTBO MHUPA BEIIECTB YCTAHOBICHUEM I'€HETHUECKON CBSI3H MEXIY
HEOpPraHWMYECKUMH U OPraHNYEeCKUMHU BEIECTBAMU;

— BJIaJACTh XUMHWYCCKHUM SA3BIKOM JIA 0601"3.H.I€HI/I$I CJIOBApHOI'O 3ariaca 1 pa3sBUTHA PEUU,

— XapaKTepU30BaTh CTAHOBJICHUE HAYYHOH TEOPUU HAa IPUMEPE OTKPHITUS TEOPHHU XUMHUYECKOTO
CTPOEHHS OPTaHUYECKUX BEIIECTB;

— KPUTUYECKH OTHOCHUTHCS K IICEBAOHAYYHOW XUMHUECKON MH(OPMALINH, TOTyIaeMON U3 Pa3HbIX
HMCTOYHUKOB,;

— MMOHUMATh TTI00AbHBIE Hp06HeMBI, CTOAIIMNE MEPET YEIOBEYECTBOM (SKOHOFH‘IGCKI/Ie, OHEPTETUYCCKUC,
cmpbeBme), U npejiaratb NyTH UX pCuiCHUsA, B TOM YUCJIC U C TIOMOIIbIO XUMUH.
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TEMATUYECKOE NJTAHUPOBAHMUE 11 A knacc

Ne
ypoKa

Tema ypoka

OcCHOBHOe coaepyKaHue ypoKa

MMhaHupyemble pe3ynbrathbl

MeTanpeameTHble
MpeametHble JINYHOCTHbIE

obosioyek aTomos

060/104€eK aTOMOB 3/1eMeHTOB 4-ro 1 5-
ro nepnoaos

1 CtpoeHue aToma BBOAHbIN MHCTPYKTaXK no OT u Tb. MNoencraBnATb CNOXKHOE PerynatusHble
ATOM — cnoXHasa vyactuua. Nctoonua g;g?g:ﬂiragag:ﬂpa " 1_|-(oppe|.(TmpOBaTb LEeATeNbHOCTb:
OTKDbITUA 3N1€MEHTaDHbIX YacTULL U
- BHOCUTb M3MEHEHMA B NpoLecc C
CTDOEHMA aToma. IDO aTOMa: NDOTOHbI | 2/IEKTDOHHO 060/104KM. poLy 9
U HeliTDOHbL. M30Tonbl. M30ToMb HaxoauTb B3anmoceasn YYETOM BO3HUKLUNX TPYAHOCTEN U
BOAODOAA. DNEKTDOHbI. mexnav "'Ifl’“o”‘e"'”e"" ne- | ownboK.
. y meHTa B Mebnoamyeckon
KOPMYCKYIAPHO-BOJIHOBOW Ayann3m. .
cucteme 1. U. 2. CocTaBnATb N/1aH OTBET3;
MeHneneesa 1 cTpoeHvem | PaboTatb ¢ TekcTom naparpada u ero
ero atoma. KOMMOHEHTaMMU;
2 ggrc’)‘}’]‘;:'g‘:( ;gg:\(/\TC?;HHbIX CTpoeHue 31eKTPOHHOMN 060104KN. CocTaBnATb 3NEKTPOHHbIE U | 3. dopMyMPOBaTh yuebHyI0 3a4auy
D/IeKTPOHHbIN ypoBeHb. Opbutanu: s- U | aneKTPoHHO-rpadunyeckmne Ha OCHOBE COOTHECEHWA TOFO, YTO
p-. dopmybl aTOMOB s-, p- 1 YKe M3BECTHO YYaLLMMCA, U TOTO, YTO
3 CTNOAHUA ANAKTNOHHBIX | JneKTPOHHAA KOHOUIypaLWs aTOMOB d-anemeHTtos elle He N3BEeCTHO.
060/104€eK aTOMOB
XUMUYECKUX 3/1EMEHTOB. Mo3HaBaTesibHble
4 CTNoeHue AaNeKTNOHHLIX | OcoBEHHOCTU CTPOEHMA 3EKTPOHHbIX 1. YmeTb caMoCTOATE/IbHO

NAIAHUPOBATL MNYTU AOCTUNKEHUA
uenem, B TOM ymcne
anbTepHaTMBHbIE, OBNajeHUe
YMeHMEeM CONoCTaBNATb
3KCNepUMeHTasbHblEe U1
TeopeTUYecKne 3HaHUA C
O0OBEKTUBHBIMW PEANTUAMM KU3HMU.

2. Ucnonb3oBaTb Nprembl paboTsl C
nHbopmaumei (nonck u otbop
MCTOUYHUKOB HEOBX0ANMMO
nHopMaLnn, cMcTemaTn3aLms
NHbopMauun).

KommyHMKaTUBHbIE

1. Bhagetb MOHO0OTMYECKOM U
Ananornyeckoi popmamu peun B
COOTBETCTBMW C HOPMaMM POAHOIO
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A3bIKa; BblpaXKaTb CBOW MbICN C
[A0CTaTOYHOM NONHOTOM U
TOYHOCTbIO;

2. PopmmpoBaHne ymeHus paboTtatb
B Mapax, oTBe4YaTb Ha BOMPOChI
yuutens, ymeHue ucrnoab3oBatb
XMMUYECKUI A3bIK, yMmeHne paboTtaTb
C XMMWYECKOoM nocyaon.

3. dopmuMpoBaHUE YMEHMUA CAYLWIATb
yumnTens, BeCTu AMasnor C yumtenem u
APYTVIMM yYaWwmMmcs.

JINYHOCTHbIE

1. MpoaBnsATb OTBETCTBEHHOE
OTHOLIEHME K 0bYyYeHMUIo,
yBaXKMTEeNbHOE OTHOLIEHME K
CTapWUM U MNAALWKNM TOBapULLAM;
0CO3HaBaTb LLEeHHOCTb 340P0OBOIO U
6e3onacHOro o6pasa *KM3HU.

Mepbuoanyecknit 3aKoH
n MNepmnoanyeckas
cuctema A.U.
MeHneneeBa B cBeTe
Teopun aTomos

OTkpbiTve . U. MeHaeneesbim
MNeprnoayyeckoro 3akoHa.
MNepuogunyeckas cuctema 4. U.
MeHaeneesa — rpaduyeckoe
oTobparkeHue MNepmnogmyeckoro
3aKOHa. PM3nYeCcKnin cmbicn
nopAAKOBOrO HOMEPA 3/IEMEHTA,
HOMepa nepuoaa 1 Homepa rpynnel.
BaneHTHble 3/1eKTPOoHbI. [pUYKHbI
WU3MEHEHMA CBOMCTB 3/IEMEHTOB B
nepuogax v rpynnax (rnasHbix
noarpynnax).

MNepbuoanyecknit 3aKoH
u Mepuoanyeckas
cuctema A.U.
MeHaeneesa B cBeTe
Teopum aToMoB

MonoxeHue Booopona B
MNepunoanyeckoi cucteme . U.
MeHaeneeBa. 3HayeHue
Mepmnoanyeckoro 3akoHa u
Mepuoaunyeckon cuctemol 1. U.
MeHaeneeBa 415 DA3BUTUA HAVKU U
NOHUMAHUA XMMNYECKON KapTUHDbI
OKDV¥KatoLLero mmoa

NemoHcTpauuu. PasnnyHble boombl
MeproanyecKom cMcTeMbl XMMNYECKNX

XapakTepn3oBaTb
3/1€MEeHTbl MasbIX
nepmoaos no ux
nonoxeHwuto B e-
puoanyecko cucteme .
N. MeHneneesa.

[laBaTb onbeneneHus
Ba)KHEMLWMUX XUMUYECKUX
NOHATUIN: BELLECTBO.
XUMUYECKUN INEMEHT,
aTOM. OTHOCUTE/IbHaA
aTOMHaA macca. U30Tonbl
[aBaTb onpeneneHue
BWAOB Knaccudukaumm:
ecTecTBeHHOM U Uc-
KVCCTBEHHOW. BbinonHeHue
NOAMOro AeaVKTUBHOIo
nokKasaTtenbctea. Co3naHue
Mmoaenemn c BblaeneHmem
CVLLECTBEHHbIX
XaDaKTePUCTUK 0b6beKTa U
WX NpeacTaBieHNeM B NPo-

PerynartusHble:
1. CtaBuTb y4ebHble 3a4a4mM Ha

OCHOBE COOTHECEHUA TOTO, YTO YKe
N3BECTHO M YCBOEHO y4YaLLMMCA, 1
TOrO, YTO €eLLEé HEM3BECTHO.

2. CamocToATenbHO obHapyKmnBaTb 1
bopmynnpoBaTb y4ebHyto
npobnemy, onpeaenatb Lenb
y4ebHol gesTenbHOCTU.

No3HaBaTenbHble:

1. CamocToATeNbHO BbIAENATb U
dbopmMynnpoBaTb NO3HABATENbHYHO
uenb.

2. AHannsnpoBaTb, CPaBHUBATb,
KnaccuoumumposaTtb M 0606LWaTh
$aKTbl U ABAEHUA.
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anemeHToB [. N. MeHaeneesa

CTDAHCTBEHHO-
roaduyeckom nam saHakoBo-
cumBonyeckon doome.
MporHo3npoBaTb CBOMCTBA
XUMMUYECKUX 3/1eMEHTOB U
MX coeaAMHEeHUN Ha OCHoBe
Mepuoanyeckom cucTtemol
. N. MenneneeBa.
KoHcTpbvmnpbosaHue
neouoanyeckom TabnuLbl
XUMMUYECKUX 3/1eMEHTOB C
NCNO/1Ib30BaHMEM KapTo4eK

KommyHUKaTUBHbIE:

1. CamocToATENbHO OPraHM30BbIBATb
y4yebHoe B3anmoaelncTene B rpynne
(onpenenatb obuiue uenw,
pacnpegenatb poau,
[0roBapuBaTbca APYr C APYrom n
T.4.).

JInyHOCTHbIE:

1. dopmupoBaTb OTBETCTBEHHOE
OTHOLLEHME K YYEHMUIO.

2. dopmumpoBaHue yyebHo-
Nno3HaBaTe/IbHOro MHTepeca K
HoBOMY yYebHOMY MmaTepuany u
cnocobam pelueHns HOBOM YaCTHOM
3a4aum.

7 NoHHaA NoHhkI 1 nx knaccudukauma: no apagy XapakTepuzoraTb MOHHYIO
XUMU4yeckan (aHMOHBI 1 KaTUOHbI). NO cocTaBy CBAiI3b KaK CBA3b.

CBA3b (nbocTble u cnoXHbie). Cxema BO3HUKAKLLVKO NMVTEM
obpnazoBaHUA MOHHOW CBA3N. oTAauYn unu nouema
NemoHctbauuu. O6pasLibl MUHEDAN0B aneKkTboHoB. Knaccu-
n BellectB C MOHHbIM TUNOM CBA3U: duumpoBaTh MOHBI NO
OKCMAA KanbLMA. DA3NINYHKIX CONEen. pa3HbIM OCHOBaHUAM.
TBEPAbIX LeIoYel, rainTa, KaabumTa YcTaHaBAMBATb 3aBUCU-

8 MNoHHana MNOoHHbIe Knuctannuyeckue neLleTKu. MOCTb MEXIV TUNOM
KDUCTaNnnnM4yecKaa CROINCTRA BeLlLlecTB € 3TUM TUNOM XUMUNYECKOWM CBA3N. TUTNIOM
peweTKa KDUCTAaNMNYECKNX belleToK KDUcTannmyeckom peLeTKn

DEMOHCTDaLlMI/I.vMO[lenb U dusnyeckumm
KODUCTAN/INYECKOU peLLETKU XN10pnaa cBOMCTBaMMU BeLl,ecTs
HaTpuA.

9 KoraneHTHag KoraneHTHaa crA3b. XanaktenninraTth
XuUMmyeckasa OBMEHHKIN U NOHODHO-AKIIeATONHAKINU KORANEHTHVIN CRA3Kk KAK
CBA3b MexXaHU3MbI 06pa3OBaHMF| KOBa/JIEHTHOM | CRA3h. RORHUKAKIIIVIO 33

CBA3MN. cuetT nbnaznraHUA 0bIUX
ANEKTNOHHKIX Nap NyTem

10 KoraneHTHAg AnekTnhooThuliatenkHocTh. MonanHaa m neneknkiRAHUA
XUMMyeckasa HenonNanHaa KORANEHTHAKIE CRA3U. 3ANeKTNOHHKIX onbuTtanei.
CBA3b Nunonnk. MonabHOCTKh CRA3U U Knaccuduniimnorath KoRra-

NMNONAPHOCTb MOJIEKY/1bI. NeHTHhIe CRA3U NO PAa3HbIM

11 ATomHaa un MonekvnanHkie U aTOMHhbIe OCHORAHUAM.

MONEKYNApHas

Kpuctannmyeckue pewetku. CBoincTea

YcTaHaBAMBaTbL

PervnatusHbie:

1. CamocToATeIbHO aHa/IN3UpPOBaTb
vVcnoBuA

NOCTUXKEeHUA LLlesIn Ha OCHOBe VYéTa
BblAE/IEHHbIX VYUTEIEM ODUEHTUPOB
nencTBuA B HOBOM y4ebHOM
maTtepuane.

Mo3HaBaTenbHbIe:

1. Coznasatb 1 npeobna3osbIBaTb
MmoAenn u cxembl ANA pelleHmna
3anaud.

2. 0O6o6LaTbh NOHATUA —
OCVLLEeCTBNATh NOMMUYECKVIO
ornepaluio nepexona oT BUAOBbIX
NPU3HAKOB K POAOBOMY MOHATUIO.

KoMMVHUKaTUBHbIE:

1. AnekBaTHO UCNO/b30BaTh
beyeBble ChenCTBa ANA belleHus
Da3TMYHbIX KOMMVHUKATUBHbIX
3a/ay: BnaneTb VCTHOM U
NMCbMEHHOM Deyblo: CTDOUTb
MOHONOIMYEeCKoe KOHTEeKCTHOoe
BbICKa3blBaHUe,

JINMHOCTHbIE:
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Kouctannnyeckue
pelweTkun

RelllecTR € 3TUMU TUNAMU
KDUCTANNUUECKUX DellleTOK
NemoHcToauuu. Monenun
KDUCTANNUULCKUX DEIIETOK «CVXOTO
nkna»(unn noaa), anmasa, rpadura
(nnn kBapua)

33RUCUMOCTh MEXNV
TUNOM XUMUUECKOU CRSRN,
TUNOM KDUCTANAUUYECKON
peleTku u dulnueckumm
CBOMCTBaMM BeLLECTB

1. boomunboBaTb 3KOOrMYEcKoe
MblILUNEHNEe: VMeHne oLLeHUBaTb
CBOIO 1€ATeNbHOCTb U MOCTVIKU
nnvrumux ﬂFOﬂeﬁ C TOUKU 3neHund
COXpPaHEHUs OKPYIKaloLLEN cpeabl.

12 3aKOH NOCTOAHCTBA RemecTra Mamexvimanaora u XanakTeny30BaTh
COCTaBa Bel,ecTBa. HeMOTeKVITINHOTO CThOAHUS RAaKNH RATITACTRA P .
PacueTbl, cBA3aHHbIE C TTOCTOSHCTRA COCTARA TTTA BEIIECTB MOTEKVITSNHOTO T LETYIATHBHBIC:
NOHATMEM «MACCOBas MOJIEKVITINHOTO CTNOEHUS. HeMOTEKVIIIPHOTO
[0NA 3N1eMeHTa B MoHAaTHe «maccoBas nona anemeHTa B cTnoeHUud 1. [TnaaupoBanue vaeOHOTO
Bewecree» BeulecTre». PacyeTbl, CBA3aHHbIE C 3TUM MonMyTUINORATE RAKOH COTPYIHHUYECTBA C VUUTEIEM U
NOHATUEM . TTOCTOIHCTRA COCTAaBa CBEDCTHUKAMHU — OIIDEIEIICHUE LICTIH,
TS RETITECTR (GVHKIMH VYaCTHUKOB, CIIOCOOOB
MOTEKVITINHOTO BSaI/IMO[[eI\;ICTBI/Iﬂ.
crnoedug [InourranuTp
NnaAacaeThl CRIRAHHRKIEA
TTOHITUAM («MACCOBas
TOTg ATeMeHTa B
BCHICCTBEC. Ilo3HaBaTebHbIE:
13 MeTannuyeckas cBA3b. MeTannuueckas XMMUUYEcKan cBa3b. XapaKTepuzosaTtb
MeTannunyeckasn OcobeHHOCTM CTPOEHMA aTOMOB METANIMYECKVIO CBAZD KAK | | (o BAME XHMUUCCKOI
KpuCTanan4yeckas MeTannos. CBA3b MEX/V aTOM-UOHa- : .
peleTKa. MeTannunyeckaa xmummnyeckasn cBa3b u MU B MeTannax u cnaasax IDAMOTHOCTH: CMIOCOOHOCTHIO
aHaJIM3UDPOBAaTh U 00BEKTHBHO
MeTannmMuyeckas Kouctannmueckas nocoencTsom OLICHHBATH KH3HEHHbIE CHTYALIMH
peweTka. CBOICTBA BeLIeCcTB C 3TUM 06061L1ecTBNeHHbIX CBSI3AHHbIE C XMMHUEH. HABBIKAMH
TUMNOM KPUCTA/IZINYECKOM peLleTKu. BaNEHTHbIX 3/IEKTPOHOB. 6€30MaCHOT0 0GPAIIEHHS C BEIIECTBAMH,
Cnnasbl YepHble 1 uBeTHble. CTanb, YcTtaHaBnuBaTb HCTIONb3YEMbIMH B TIOBCEAHEBHOI
YvrvH. /laTvHb. BDOH3a. MeNbXMoD. 3aBMCMMOCTb MeXAav .,
NemoHcTpaumuun. Konnekuys MeTansioB. | TUNOM XMMUYECKOW CBA3M,
Konnekuus cnnasos. TUMOM KDUCTaNINYECKOM .
Nab6opaTtopHbie onbiTbl. OnucaHune peweTku n dusnueckumy | KOMMYHHKATHBHbIE:
CBOWCTB HEKOTOPbIX BELLECTB HA OCHOBE | CBOMCTBAaMM BELLLECTB
TMUMA KPUCTANSIMYECKON pELLETKM. 1. Y4acTBOBaThH B KOJUIIEKTUBHOM
14 BosopopaHas ceA3b. BosopoaHaa xumnyeckas csAsb. YcTaHaBamBaTh O6CVIKIEHHH MDOGIEM.
HUHTCIDUDOBATHCA B I'DVIIITY CBEPCTHUKOB
MexmonerynapHaa u MeXnpeameTHble CBA3M C 1 CTDOMTH TIDOMYKTUBHOE
BHYTPMMOIEKYNAPHaA BOLOPOAHAA 61onorneit Ha OCHOBE pac- | B3aWMOIEHCTBHE H COTDVIHHYIECTBO CO
cBA3N. 3HaYeHMe BOAOPOAHO CBA3M CMOTPEHMA NPUPOAbl CBEPCTHUKAMHU 1 B3pOCIBIMH.
ONA opraHun3aumm CTPYKTyp BOZOPOAHOM CBA3M U ee
JINYHOCTHBIE:
6uononnmepos. JlTabopaTopHble pO/IN B OpraHm3auun .
onbiTbl. O3HaKOMJICHUE C KOJUICKIIHEH KMBOM MaTepum Ly
. YUHUTHIBATh DA3HBIC MHCHUS U
MOJIMMEPOB: IJIACTMACC U BOJIOKOH U PUTENecET U 0BNCHARLIRATL
U3JIENUH U3 HUX. COOCTBEHHYIO MO3UIIHIO
15 EnnHas nounona EAnHaA Nnpupoaa XMMUYECKUX CBA3EN OAhACHATh NUHVIO

XMMUYECKUX CBA3EN

NOUNOMY XMMUYECKUX
cBA3en.
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16 FazoobnazHoe Faz006nazHOe cocTogHUe RelllecTBa. XanaktennulnraTth
COCTOAHWE BellecTBa. Tou arneratHhIX COCTOAHUSA ROADI. 0cobeHHOCTU arneraTHOro
OcobeHHOCTU CTDOEHUSA FAR0R. COCTOAHUA RelllecTh HA
MonsnHkIn 06bem ra3oobpasHbIX OCHORE MONEKyNAPHO-
RelllecTR. KUHeTunuyeckKmnx
ﬂEMOHCTDHuMM. MOAenb MOJ‘IﬂpHOI’O FIhPI'ICTHRHPHIAI;I,
obbema rasos VCTAHARNURATH
17 MbunonHkie Moumennl rarnnhnazHkIX nnmnnn‘Hux MmexXnnenmeTHhklIe CRARU C
razannbnazHbie cmecu: CMEecen: RORNVX. MNUNONHAKIN FA3. humko Ha aTOM OCHOBe.
RO34YX U I'IpMpO,D,HbIVI 3arnazHeHue atmochennl (KUCNOTHRIE XanakTenu0RaTh
ras NOKNY, NapPHUKOBbIN 3PPeKT) n bopbba | razonhnazHkie cmecu.
C HUM NaraTh XanNaAKTEPUCTUKY
18 MpeactaBuTENN ra3os, MNpeacraBuTenu razoobpasHbIX Be- QTNeNnkHhIM
M3y4YeHME UX CBOMCTB LeCTB: BOAOPOL, KUCNOPOA, YINIeKNUC- nHencTaruTenam
JibI ras. Vix nonyyeHune, cobnpaHme u ra3oobpasHbix BeLLeCTs.
pacnosHaBaHue
19 Mpeacrasutenm rasos, MpeactaBuTenn ra3oobpasHbIX Be-
M3yYeHMe UX CBONCTB LLEeCTB: aMMMaK, 3TuAeH. Nx nonyyeHue,
cobupaHuMe 1 pacnosHaBaHue
20 MoakTnuyeckas nabota Moarunna OT u Th. MNonvueHue. MooroAUTk. HABNKONATK U
Ne 1 MonvueHune. cobupaHuMe 1 pacnosHaBaHWe rasos OMUCKIRATh XUMUYECKUIA
cobupbaHue u Dacnos- 3AKCNepumMmeHT No
HaBaHue rasos MONVUYEHUD. COBUDAHUIO U
pPacno3HaBaHMIO ra3oB
21 Kunakoe coctoaHue Kunakoe coctoaHue Bewectsa. Boaa.
BelLecTBa. Boaa. MoTpebneHne Bogbl B ObITY M Ha NpPoO-
Kunakue Kpuctannsl. n3BoacTBe. *KecTKocTb BOAb! U CNOcobbl
ee ycTpaHeHua.
MwuHepanbHble BOAbI, Vlé( MCNonb30Ba-
HMe B CTONOBbIX U 1Ie4ebHbIX Lenax.
unkue Kouctannbl U UX NPUMEHEHUE XapaKTepusogatb 0bnactu
DemoHcTpauumn. O6pasubl HAKUNKU B NPMEHEHIA BO/bI U €€
L 3Ha4yeHue. Habnogatb u
YyaliHuKe 1 Tpybax LeHTpanbHOro o
oTonneHwA. MMPUBOPbI Ha HHAKWX onuCoIBaT 1260paTOPHlA
KpUcTannax. P
NabopartopHble onbiTbl. KecTKocTb
BOAbl. YCTPAHEHME KECTKOCTU BOAbI.
O3HaKomIeHMe C MUHEepPaAbHbIMM BO-
Oamm
22 MaccoBas gonn MNMoHATME «maccoBasn A0NA PACTBOPEH- PelwwaTtb 3a4auun, cBA3aHHbIE
pPacTBOPEHHOro HOrO BeLLLEeCcTBa» U CBA3aHHbIE C HUM C NOHATMEM «MaccoBas
BelecTsa pacueTbl 00NA PacTBOPEHHOTO
BELLeCcTBa»
23 Teepaoe cocTonHWe TBepaoe cocToaHMe BelwecTsa. XapakTepusosaTb

Bewecrsa. AMopdHble
BellecTBa.

AmopdHble BELLECTBA B NPUPOAE U
¥KU3HM YeNoBeKa, UX 3HAYeHue U
npumeHeHue.

OTANYUTENIbHbIE CBOCTBA
amopdHbIX BELWECTB

PervnaTturHblie:

1.BHOCUTKh HEOBXONUMKIE
KONDEKTURKI R TEUCTRUE NOCAe ero
2ARENIIEHNSA HA OCHORE ero 0leHKU
M VUPTA XapaKTepa cae/laHHbIX
oMb oK.

2. OcvIeCTRAATh KOHCTATUNVIONHITUN
N NNeNROCXUIIAKIIMA KOHTHONK MO
Ne’VNKTATV U N0 cnocnbv NencTrRUs;
AKTVANKHKIA KOHTPO/Ib HA YPOBHE
MNOUIRONKHOIO.

3. BhINRUTaTh Rencuu neliieHud
nnoBnemhnl. 0COHARATh KOHEYHbIN
Ne3VNKLTAT. RhIAUNATH U
MNeNNOMKEeHHKIX U UCKATHh
CaMOCTOATENLHO CDEACTBA
AOCTUXeHuA uenun.

MNMozHaraTenkHhbIe:

1.d0onMUDORATH VETOUUURKIN
vUehAHO-NO3HARATENKHOMO UHTENeC K
HORKIM 06OLWMM cnocobam pelueHus
2anau.

7. donmumnnoRaTh vmeHuUa
VCTAHARNURATHh CRARU MEXKAY
neannHO HAB N AEMKIMU
XUMUUECKUMU ARNCHUAMU U
nooueccamiu. NDOUCXOAALLUMU B
MUKDOMUDE. OBHACHATh NPUYNHBI
MHOroobnazuma RellecTR.
2aRUCUMOCTh UX CROUCTR OT COCTARA
MU CTDOEHUA. A TAK¥Ke 3ARUCUMOCTb
nonmeHeHUA BelwecTB OT UX
CBOWCTB.

KommvHUKaTUBRHbIE:

1. ADrvMeHTUNORATHh CROKO MNO3ULMUIO
N KOODAUHUDORATHh ee ¢
no3ulIMAMIM NADTHENOR R
COTOVAHUYECTRE NDU RhiNaboTKe
oBlero nellieHUA B COBMECTHOM
neatTenhHOCTU.

7. AnekraTHO UCNONK3INRATh
neyerhkle ChencTrRa N4 nellleHus
NANUUHKIX KOMMVHUKATUBHbIX
2aNAa4: RNANETh VCTHOU U
MUChMEHHOU DeURKD: CTNOUTHh
MOHONOrMdeckoe KOHTeKCTHoOe
RhICKA3KIRAHUE

JINYHOCTHbIE:
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Koucrtannnuyeckoe cTpoeHue BellecTsa.
OemoHctpaummn. O6pasibl aMoOpPPHbIX
Beulects. ObpasLbl KPUCTANANUYECKUX
BellecTs

1. YMeTh 0lleHURATh NDARUNKHOCTb
RhIMNONHEHUA VUehHOM 3ana4n.
coBCTRAHHbIE BO3MOXHOCTU eé
nelleHus.

2 _AHANUIMDORATK AMOIIMOHAJ/IbHbIE
COCTOSHUA. NONVUPHHKIE OT
veneinHon (HeveneliHon)
NeaTeNhHOCTU. O1IeHURATh UX
BINAHNE HA HACTPOEHNE YE/T0OBEKA.

24 CocTaB BeL,ecTBa 1 CocTaB BewecTsa U cmecelt OTanumne HaxoauTb oTnnumsa cmecei
cmecei CMecei 0T XMMUYECKUX COeMHEHWN. OT XMMMNYECKMX
FOMOreHHble U reTePOreHHble CMECH. coeamHeHuit. OTpaxkaTtb
MaccoBas 1 o6bemHan 40Au COCTaB CMecel C NOMOLLbIO
KOMMOHEHTa B cmeck. Mpumecw. MOHATMA «40NA» MaccoBan
BavAHMe Nnpumeceit Ha cBOVCTBa n 06beMHas.
BewecTs. MaccoBas n 06beMHan Aonn | YcTaHaBAMBaTb
npumeceit. Knaccudpuraums 3aBUCMMOCTb MeXay
XMMWUYECKNX BELLECTB MO CTEMEHMU Pa3NUYMAMM B GUUYECKUX
YMCTOTbI. CBOMCTBAX KOMMNOHEHTOB
cmecei 1 cnocobamm mx
pasfaeneHus
25 PeweHune 3aga4 PelleHune 3a0a4 Ha HaxoXKAeHMe macchl | PelwaTtb 3a4aym Ha

(06bema) KOMNOHEHTa B CMeCcK, Macchl
4ynCTOro BellecTBa B obpasLe,
MaccoBOW J0M NpUMecen

HaxoyaeHne Maccbl
(o6bema) KomnoHeHTa B
CMEeCU. MacCbl YUCTOrO
BellecTBa B obpasue.
MacCcoBOW 40N NpUMecen

PerynartusHblie:

1. MnaHupoBaTb CBOW JeNcTBuA B
COOTBETCTBMM  C  MOCTaB/JEHHOW
3agavel " YCNOBUAMM ee
peanusaumu.

lMo3HaBaTenbHbIE:

1. OcywecTtBnsATb BblibOp Hambonee
3 PEKTMBHBIX CNOCoboB pelleHus
3ajay B 33aBMCUMOCTH ot
KOHKPETHbIX YC/IOBUNA.

2. CrtpouTb pOoOKasaTenbCcTBa B
OTHOWEHNUN BbIABUHYTbLIX TMNOTE3 U
dopmynnpoBaHme BbIBOAOB.

KoMmmyHUMKaTUBHbIE:

1. CoBeplueHcTBOBATbL YMeEHUe

AorosapumBatbCA W NpuUXoaunTb
o6m,emy peweHnto B COBMECTHO
AeATENbHOCTU.

K
n

JIn4HOCTHbIE:

1. DopmmnpoBaTb BblpaXKEHHYIO
ycToiumnsyto y4yebHo-
No3HaBaTe/bHY0 MOTUBALMIO
yyeHums.
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26 AuncnepcHble [MoHATME O ANCNEeDCHbIX CUCTEMAX. XapakTepn3oBaTb
cucTembl OucneocHas dasa n ancnencnoHHas pas3NYHbIE TUMbI

coena. Knaccmbukauma amcnepcHbIx ANCMEeDCHbIX CUCTEM Ha OC-
CUCTEM B 3aBUCMMOCTM OT arberaTHoro HOBe arperaTHoro
coCToAHUA aAncnepcHom dasbl U COCTOAHUA ANUCMEDCHOMN
AncrnepcuoHHom coenbl. FTomoreHHble | dasbl U AUCNEDCUOHHOMN
reteporeHHble ANCrnepcHble CUCTEMBI. coenbl. PackobiBaTb poO/ib
Fov6o— ancnencHble CUCTeMbI. DA3/TIMYHbLIX TUNOB
3MVIbCUN. CVCNEH3NU. a3D030U; UX ANCMeDpCHbIX CUCTEM B
noencTtaBuTeNIN N 3HaYeHue. M3HM NoMpoabl U
ToHKOAUCMEDnCHbIe CUCTEMBI: TeNn U obuecTsa
30/11: UX MDENCTaBUTENN U 3HAYEHMe.
DNemoHcTpauuu. O6pasLibl DA3NNYHbIX
ANCNEeDnCcHbIX CUCTEM: SMVJIbCUMN.
CVCNeH3nn. asno30au, resin U 301u.
S3ddeKT TuHoana.
Na6obaTobHble onbiTbl. O3HaKoOMAEHUEe
C AMCNepCcHbIMM CUCTEMAMMU

27 0606ueHne n BbiNosHEHME 3a4aHUIA U YNIPaXKHEHWI 0606LaTb NOHATUA « S-

cucTemaTtusaums
3HaHWI No Teme
«CTpoeHue BeLecTBa»

no teme ((CTpOEHMe Beuwlecrea»

opbutanby, « p-
opbuTtanby, «d-opbutans»,
«KOBAJ/IEHTHAA HenoasApHas
CBA3bY», KKOBa/JIEHTHaA
NoNIAPHasn CBA3b», KMOHHas
CBA3bY, «BOAOPOAHAA
CBA3bY, «MEeTaNInYecKas
CBA3bY», KMOHHAHA
KpUCTanan4yeckas peLier-
Ka», «kaTOMHas
KpUcTananyeckas pe-
LeTKa», «MONeKyAspHan
KpucTananyeckas
peleTKa,
«MeTannuyecKas
KpUCTananyeckas
peuwleTka». OrpaHN4YMBaTh
MOHATUA «KXMMUYECKan
CBA3bY, KKPUCTaNANYECKan
peweTka». ONucbIBaTb K
XapaKTepu3oBaTb

PervnaTtusHble:

1.BHOCUTb Heobxoaumble
KODDEKTUBbI B A€NCTBUE NOCAe ero
3aBepLIeHMA Ha OCHOBE ero OLEeHKHU
W v4eTa XapaKTepa caenaHHbIX
ownboK.

2. OcvLLecTBAATb KOHCTAaTUDVIOLLLUIA
n I'IDEL[BOCXI/ILL[B[OU.[VIVI KOHTDOAAb NO
pe3vAbTaTV U N0 cnocobv NencTBus;
aKTVasibHbI KOHTPOb HA YPOBHE
NDOU3BO/ILHOTO.

3. BblaBUraTb BEDCUU DeLleHus
noobaembl. 0cO3HaBaTb KOHEYHbIN
pe3vabTaT. BblIbUbaTb U3
noennoXXeHHbIX U UCKaTb
CaMoCToATeIbHO CDe/CcTBa
JOCTUXKEHUs Lenu.

Mo3HaBaTenbHble:

1.®opbmubpOBaTL VCTONUMBBIN
vyebHO-Mo3HaBaTe/IbHOTO MHTEDeC K
HOBbIM 06LWMM cnocobam pelueHun
3a4au.

2. ®opbmunpoBaTb VMEHUA
VCTaHaB/AMBATb CBA3N MeXAyY
peasibHO HabnooaembiMmn
XUMUYECKUMU ABEHUAMMU U
nooLieccamm. NDoOUCXoaALLMMU B
MUKDOMMUDE. 0OBACHATD NPUYUHDI
MHoroobpasua BeLLecTs.
3aBMCMMOCTb UX CBOMCTB OT COCTaBa
M CTDOEHUA. a TaKKe 3aBUCUMOCTb
NOUMEHEHWS BELLECTB OT UX
CBOWCTB.

KoMMVHUKaTUBHbIE:

1. AbrvmeHTMDOBATb CBOO MNO3ULMUIO
M KOODAMHMDOBATbL ee ¢
No3nUMAMM NADTHEDOB B
COTDVAHMYECTBe Nou BbiIDaboTKe
obllero pelweHmnsa B COBMECTHOM
nNeATeNbHOCTH.

2. AnekBaTHO MCNONb30BaTb
peyeBble CPeACTBa A8 beleHns
Da3/INYHbIX KOMMVHUKATUBHbIX
33/a4; BNageTb YCTHOM U
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CTPYKTYpY Tabamupl
«[lepnoamyeckan cuctema
XUMUYECKUX aiemeHToB [.
nU. MeHaeneesa»
(kopoTkas ¢popma)

NMUCbMEHHOM DeYblo: CTDOUTb
MOHOJ/IOTMYECKOEe KOHTEKCTHOe
BblCKa3blBaHUe

JINYHOCTHbIE:

1. YmeTb oueHmnBaTb NDaBUIbHOCTb
BbINOAHEHMA vyebHOo 3a0auu.
cobcTBeHHbIe BO3MOMKHOCTU eé

28 TOHTpOﬂb"fCﬂ pabota No | BuiagneHue 3HaHUM, yMeHWIT yualmxca, | NMpoBoanTb pedaekcuio beLLeHN.
BenLI(..:eTCeT,\I::» TpoeHune cteneHn ycsoeHna nMn matepunana no CcobCTBEHHbIX LI,OCTVI)-KeHVIﬁ 2.AHann3InpboBaTb SMOLMOHA/bHbIE
Teme «CTpoeHue BelecTBa» B MO3HAaHWUW CTPOEHMUA €OCTOAHUA. NONVHEHHbIE OT
aTOMa 1 CTPOEHM vcnelwHon (HevenewHomn)
NeATeIbHOCTU. OLLeHNBaTb MX

BeLLecTBa. AHaIN3NPOBATL | ghpgHmMe Ha HACTPOEHME YeNOBEKa.
pe3y/ibTaTbl KOHTPO/IbHOM
paboTbl U BbICTPanUBaThb
NYyTU LOCTUNKEHUA
YKeNaemoro ypoBHa
yCnewHoctu

29 MoHATUE O XMMUYECKOM XapaKTepusoBaTb

peakuuu. Peakuum, Peakuuu, naywme 6e3 nsmeHeHus a/INoTPOMHbIE PerynatusHble:

naywme 6e3 UsMeHeHUa | .o rapa BewlecTs. ANIOTPONMA 1 MmoanduKaumm yrnepoaa,

COCTaBa BeLLeCcTB anNoTPONHbIe BUAON3MeHeHMA. Mpu- cepebl, dpocdopa, 0n0Ba, 1. PaBoTas Mo MAaHY. CREDATS CROM
4WMHbI 3AN0TPONMM Ha Npumepe moau- | KMC710PoAa. OBbACHATL P v, CBED
bukaumi KVIEHODOLI.a vrpneoopa " A B3anMOCBA3L B & Aenieto W, TRY

4 : A MHOroobpasusa BeLecTs ¢ HeobXoANMOCTH, UCNIPaBAATL
dn>oc¢opa.AeMOHCTpauMM. annoTponueii u OWMBKM CAMOCTOATENbHO.
PEBPaLUEHNE KpacHoro docdopa 8 n3omepueii 2.KoppeKTnpoBaTb AeATENbHOCTb:
6enbiii. BHOCUTb MU3MEHEHMA B NpoOLLecC C
YYETOM BO3HMKLUNX TPYAHOCTEN U
30 MoHATUE 0 XMmKuYeckol | O30H, ero 6Buonornyeckas ponb. OLWMBOK; HameyaTb cnocobbl Ux
peakumun. Peakuuu, PeaKumun nsomepusaumm yCTpaHeHus.
naylwme 6e3 usmeHeHuA
COCTaBa BelecTs DemoHcTpaumn. O30HaTop. Mo3HaBaTeNbHbIE:
Mogaenu H-6yTaHa 1 306yTaHa
31 Knaccudmkaumn PeaKuuu, nayuime c UsSmeHeHUeM Knaccubuimnorath

XUMUYHECKNX peaKLl,Mﬁ,
npoTeKakoWwmnx c name-
HeHneMm COoCTaBa
BellecTts

COCTaBa BellecCTB. PeaKLI,l/IVI coeaunHe-
HWA, Ppa3noXeHnA, 3aMelleHna n 06-
MeHva B HeOpI'aHM‘-IECKOﬁ n opraHmye-
CKOW XUMUI.

NemoHcTpauun. PaznoxeHue

runnokcuna menu (). nou HarpesaHUu.

Peakiina HemThanuzalimnu.
Rzaumonemnctrue nona c ATIOMUNHNEM
(R RhITSXHOM 111IKAdV nnmn
neMmoHcThalivg rRuneodnarmeHTa).
B3anmoaencreme LMHKa C CONAHOMN

XMUyeckme neakumm no
NDAINUUYHBIM OCHORAHUAM,
Habnwonath 1 onuckiBaTb
NeMOHCTNALIMOHHKIN
XMMUYECKUI IKCNEPUMEHT

1. PopmmpoBaTb ymeHUA
yCTaHaBAMBaTb CBA3N MeXay
peanbHo HabaogaembimMm
XMMWYECKUMU ABNEHMAMM U
npoueccamu, NPOUCXOAALMMM B
MUKpOMUpPE, 06 BACHATL MPUUMNHBI
MHOroo6pasus BeLecTs.

2. dopMmnpoBaTb ymeHuUs
6e3onacHoro n appeKTMBHOro
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KUCNOTOMN.

MCNOb30BaHKUA abopaTopHOro
obopynoBaHus.

32 Knaccndukauma Peakuun 3K30- U 3HAOTEDMUYECKUE. XabakTebuszosaTh
XUMUYECKUX PEAKLUN, PeakiiMu robeHus Kak UacTHhkI cnvuaii Tennorol ahdert
NpoTeKaloLWmx ¢ n3me- 3K0TEeNMUUECKUX Deaklui. Tennoso XUMUUYECKUX beakinii u Ha | KOMMYHUKaTUBHbIe:
HeHnem COCTaBa addekT XI/IMM‘-IQCKOI\/'i peakLimn n ero ocHoRre na’znunyaTth
BelecTs TepMOXMMm4yeckme ypaBHeHuUA AK30- N 3HNOTEeDMUYeckKue 1. MnaHnpoBaTb yuebHoe
beakuuu. OTbaxatb Te- COTPYAHMUYECTBO C YUYUTENEM M
nnoBou abdekr . CBEpPCTHUKaMW; BNageTb
m"g‘:ﬂ:g%"g;;gﬁfﬁg” Ha MOHOJ/IOTMYECKOM U ANanornyecKom
TEDMOXMMAUECKUY bopmamm peumn B COOTBETCTBUM C
VOaRHeHuUiA. MDOROAUTH HOPMaMK POAHOrO A3bIKa.
DACYeThl HA OCHORE
TenMOXUMUYECKNX JINYHOCTHbIE:
ypaBHEHUN. 2. Pa3BuMBaTb cNocobHOCTb K
CaMOOLLEHKE Ha OCHOBE KpuTepua
YCNewHocTN y4ebHOoM AeATeIbHOCTH.
33 CKOPOCTb XMMUYECKOM CKOPOCTb XMMUYECKOW peaKkuuu. 3a-

peakumu n GakTopbl,
BAMNAIOLLME HA CKOPOCTb
XMMWUYECKOW peakunm

BMCMMOCTb CKOPOCTM XMMMYECKON pe-
aKLMM OT NpMpOapbl pearvpyoLLmx se-
LLLeCTB, KOHLEHTpaLumMm, TemnepaTtypbl,
naowaam NoBepPXHOCTU COMPUKOC-
HOBEHMA N KaTanun3aTopa.

Peakunn romo- 1 reteporeHHsble.
AemoHcTpauuun. Bsaumopgelictene
PacTBOPOB Pa3/INYHbIX KUCAOT O4M-
HaKOBOW KOHLEHTPALUM C
OANHAKOBbLIMW FPaHyIaMM LIMHKA.
B3anmopencteme o4MHaKOBbIX FpaHyn
LMHKA C CEPHOM U YKCYCHOM KUCNOTaMMU
OANHAKOBOW KOHUEHTpauum.
B3aumopencremne pactsopa cepHoOM
KMUCNOTbI C OKCMZOM Meaum
(I1).B3aumopeiictBMe CONAHOM KUCNOTbI
C rpaHy/laMun, KPYMNHbIMU ONUAKAMU U
NMODOLIKOM LLMHKA.

NabopartopHble onbiITbl. [lonyyeHne
BOA0POAA B3aMMOAENCTBMEM KMCAOT C
LMHKOM.

XanaKkTenmznRraTh CKODOCTb
XUMUULCKON DeaKI TN,
FOMOFEeHHhKIe NeAKIIUN.
reTenoreHHhle Neaklinu.
XanakTenuz0RaTh haKTopPbI
2ARUCUMOCTU CKODOCTU
XUMUYECKOU DeaKklium oT
NOUDONKI DEATUPYHOLLLNX
RelIeCTR. UX
KOHLIeHTDALIUK. Temne-
DATVDOhI. NAOLANU
CONDUKOCHOREHUA
RellectR. Habnwonath u
ONUChIRATh XUMUYECKUI
AKCAENUMEHT € MOMOIIThIO
NDONHOTO A3blKa U A3blKa
XMMUU

PerynatunsHble:

1.KonnekTnnaorath nahoTv No xonv
RhINONHEHUA 3aNaHUA NPU YKa3aHUU
eMy Ha oWKnbKn nssHe.

2. UnenTuduiimnoraTth COﬁCTRP,HHhIe
nnobnemnl U oNpeaensiTb rNaBHYHO
npobnemy.

Mo3HaBaTenbHblE:

1. Onnenenath NOHATUA. CO343BaATb
obhoblIeHUA. VETAHARNURATH
AHANOMUU. KNAccudUIiMnoRraTh,
CAMOCTOATENhHO RhIOBUNATH
OCHOBRAHUA N KbUTenum nna
Knaccudukalimm. vetaHaRNMRATH
NPUYNHHO-CNeaACTBEHHbIE CBA3W.
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34 Karanus. Katanuzatopsl. 'oMmoreHHbI
Karamms. U IreTepOreHHbIN Katanus. [Ipumepsl XanakTenuz0raTh
KATANURRATONDKI U KATANUR
KaTaIUTHYECKUX TTPOIECCOB B KaK CNOCOBR VIDARNEHUS
MIPOMBINIUIEHHOCTH, TEXHUKE, OBITY. CKDMCTHK?_'YMMM“PCKOﬁ
neakLnn. a OCHORe
@epMeHTBI U UX OTIINYHA OT MeXnnenMmeTHhbIX CRH?FI\/JI (ol
HEOPTraHMYECKHUX KaTalIn3aTOPOB. 520110“/!9!7! \éCTaHHRnMBaTb
oolllee. ocobeHHoe n
ITpuMeHeHne KaTanu3aTopoB U enuAMIHOe 1A dep-
(hepMeHTOB. MEHTOR KaK
AHuonornyeckux Katanu-
Na6opaTopHble onbITbl. [MonyyeHne 2ATONOR. PACKDKIRATL KX
KMCNOPOAa pas/ioKeHnem nepoKkcuia DOMKk R ODFAHW3ANIUN
BOA0POAA C MOMOLLBIO OKCMAaA HUHU HA 3emAe. A TaKKe B
mapraHua (IV) n kaTanasbl Cbiporo MUINEeROU U MENUITUHCKON
KapTodens NDOMBITIAEHHOCTUA.
MboRONUTK. Haﬁl’lml‘laTh n
ONMUNCKIRATH XIAMMLIPCKI/II‘Z
AKcAenUMeHT ¢ NOMOIITIBLKD
DOMHOTO A3blKa U A3bIKA
XUMUU
35 O6paTUMOCTb XU- O6paTMMOCTb XMMMYECKMX peakuuin. | XAnakTenu208aTh

MMUYECKMX peaKLnit.
Xumunyeckoe
paBHOBECKE 1 YCN0BUA,
BAMAIOLLMNE Ha €ro
cmelleHue

HeobpaTumble M 0bBpaTUMble XMMMUYe-

CKMe peaKkLumu.
CocTosiHME XMMMYECKOro paBHoBecKUs
419 06PATUMBbIX XMMUYECKUX PeaKLnii.
Cnocobbl cmeLLLeHMA XMMUYECKOTO
paBHOBECUA Ha NpUMepe CUHTEe3a
amMmMMaKa. Bsanmocsssb Teopun u
NPAKTUKN Ha NPUMEpPE 3TOro CUHTE3a

AemoHcTpauun. lopeHune pocdopa.
Peakuuu, naywme mexay pactsopamu

3/1EKTPOINTOB C O6pa3OBaHMEM 0OCajKa,

rasa nau soabl.

nhhaTUMKIE U
HeNHANATUMBIE NPAKIIUU.
COCTOAHUS XUMNYECKOro
NARHORPCUSNA.
XanakTenmznRraTh cnOcobbl
CMEIlPHUS NARHNORACUS.
MpenckazkiRATH HaMpas-
neHue CMellieHns
XUMUUPCKOIO NARHORPCUS
nDU MRMEHPHUU VCAORUN
nnoreneHUs nAnaTUMON
XUMUUYPCKOU NPAKIIUU.
ADFVMEHTUNORATH RRIAOP
ONTUMANKHKIX YC0BUIA
nNORENPHUSA
TexXHO/I0r’mM4ecKoro npouec-
Ca.

Ha6l'|+0ﬂ.aTb N onNnUCbIBATb
AEeMOHCTPALNOHHbIN
XUMUYECKNIN IKCNEPUMEHT

7. YMeeT RhINONHATh NOrUUecKkmue
nencTrRUA ABCTNATMNORAHUSA.
CNARHEHUA. HAXOKNeHUA 0b1LmnX
RRKOHOMepHOCTEﬁ, aHa/n3a,
CUHTE3a.

3. BHOCUTRh HROAXO AUMKIE
AONONHAHUA U KODNEKTURb| B MAaH U
cnocob nencTrRUA R cAvyae
DACXO¥KNEHUA 3TANOHA € NPANBbHbIM
OEeNCTBUEM U ero NPOAYKTOM.

KommyHMKaTUBHbIE:

1. MoMHUMATR NO3UTIUKD
cobecenHUKa. NOHUMAS NOUTTUIO
NDVIOrO. NARNAUYATh R €70 PeYm:
MHeHue (Toukv 3neHus).
NOKa3aTenhkcTro (anrvmeHThi).
d)aKTbI; rmnoTe3bl, akKCMOMbI, TEOPUN.

7. NNororanvRATKCA O NNDARUNAX U
ROMNOCAX NNA OBCVKAEHUSA R
COOTRETCTRUU € NOCTARNEHHOMN
nepeg rpynnon 3agadyen.

JINYHOCTHbIE:

1. NeMmOHCTOUNORATH
UHTENNEeKTVANKkHAIE U TRONUECKNE
CNOCOBHOCTU. OTRETCTREHHOE
OTHOIIEHUE K 0BVUPHUH.
no3HaraTenkHble MHTenechl n
MOTURKL. HANDARNEHHKIE HA
M3IVUEHUEe NhenmMeTa: 0COIHAKT
IIeHHOCTh 3N10NOBOro M BesonacHoro
06pasza KU3HMW.

2. DonbmMUNORATH ANPKRATHVH
cAMOOIIeHKVY. OCORHAHHOCThL VUeHUdA
n Vl-lF'ﬁHOﬁ MOTURAIIMN. ANeKBATHOe
pearnposaHue Ha TPYAHOCTU.
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3. donmunoraTh Knnutundeckoe
OTHOIIeHUe K uHhOohMAalIuU n
NBNNATENRHOCTh PE ROCANUATUSA.
VRANEHUe K uHhonbmalimm o l-|aCTHOl71
¥UIHU U UHDODMALIMOHHBIM
pesyabTaTam ApYrux Ntoaen.

36 Ponb BoAbl B Ponib BOAbl B XUMUYECKOW peakLuum. OnpepenaTtb NOHATUA
XMMUYECKUX peaKLmax NcTuHHbIE pacTBOpbl. PaCTBOPMMOCTb U | «PacTBOpPbI» U
KnaccupuKauma BeLw,ecTs No sTomy «PacTBOPMMOCTbY.
NPU3HaKy: pacTBopumble, KnaccnbumunposaTtb
MasopacTBoOpPMUMbIE U HEPACTBOPUMbIE BeL,ecTBa NO NPU3HaKyY
BellecTsa. ACTBOPMMOCTU.
DNEeKTPONAUTbI U HEINEKTPOAUTDI. npeaenatb NOHATUA
INEeKTPoAnTUYECKaa auccounaums. «3NEeKTPONUTbI»,
KncnoTbl, OCHOBaHUA U CONN C TOUKU «HE3NEeKTPONIUTLIR,
3PEeHNA TEOPUK ANAKTNNANIATIAUACKOU «INNEKTPONINTUYECKAA
ﬁwccou,mau,mm. JemoHcTpauuu. anccoumnaumar». dopmy-
CNblTaHWE PacTBOPOB 3/IEKTPOJINTOB U | IMPOBATb OCHOBHbIE
HE3NeKTPO/IUTOB Ha MoJIOXKEeHNA Teopum
3NEeKTPONpPOBOAHOCTb. 3NEeKTPOIUTUYECKOWN ANUCCO-
3aBMCYMMOCTb CTENEHN SNEKTPOJINTK- unaummn. Habnaopatb 1
YyeCcKou AnccoLmaLMm YKCYCHOM KUC- onucbiBaTb JEMOH- .
NoTbl OT pa3basneHMA pacTeopa CTPALMOHHbIM XMMUYECKNI
9KCNepuUmMeHT
37 Ponb BoAabl B XrMunyeckye CBOMCTBa BOAbI: XapaKTepunsoBaTtb

XUMUYHECKUX peaKLMNAX

B3aMMOZeNcTeme C MeTaislamu,
OCHOBHbIMM U

KMCJIOTHbIMW OKCUAAMM, PA3NIONKEHNE
1 obpasoBaHuMe KPUCTaNNOrMAPATOB.
PeaKLuACI riAannNnaTaliiiia R OpraHMl‘IeCKOM
XUMUM [leMOHCTpaLUK.
B3anmogencrane auTua 1 HaTpuA ¢

23\(/) ol. MNonyyeHune okcnga docdopa
W PaCcTBOPEHWE ero B BOAE; UCMbITaHNE
NoJly4eHHOro PacTBopa SIaKMyCoM.
O6pasubl KPUCTANNOTUAPATOB.

XMMUYECKMe CBOMCTBA
BoAbl. HabaogaTb
OMuUCbIBaTb AEMOH- .
CTPaLMOHHbBIN XMMUYECKM I
3KCNEepUMEHT.

PerynatusHble:

1. MnaHnpoBaTb CBOM AEWUCTBUA B
COOTBETCTBUM C NOCTaBNEHHOM
3aja4yen 1 ycaoBMamMM ee
peanunsaumm.

lMo3HaBaTenbHbIE:

1. OcyuwecTBNATb CPaBHEHME,
KnaccmdUKaLmMIo, CaMOCTOATENIbHO
BblIOMpPAs OCHOBAHUA U KPUTEPUK
AN YKa3aHHbIX NTOMMYeCcKuUxX
onepauui.

2. CTpouTb noruyeckoe
paccyaeHue, BKatovatoLee
yCTaHOB/IeHWE NPUYNHHO-
CNeACTBEHHbIX CBA3EN.

KommyHMKaTHUBHbIE:

1. Pa3BuBaTb YyMeHME NPOAYKTUBHO
paspeLlaTb KOHPAMKTbI HA QCHOBE
y4yeTa MHTepecoB M NO3ULUIK BCeX
€ro y4aCTHMKOB.

JINYHOCTHbIE:
1. PopMnpPOBaTb BblpPaXKEHHYIO
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YCTOMUMBYIO y4ebHO-
No3HaBaTENbHYH MOTUBALMIO
yyeHus.

38 fmaponus XanakTenuz0RAaTh PervnaTturHsie:
rMNNONU3 Kak 0BMeHHoe 1.YuuTthiRATh NNDARUNO R
(MApPOAN3 OPraHNYeCcKnX 1 . RIAUMONPUCTRUE RAILECTB | NNAHUNORAHUN U KOHTPOAE cnocoba
HeopraHn4yecknx coeanHeHnu. ¢ RONOU. 3ANUCKIRATH nelieHusa.
Heobpatumbliit ruaponms. O6patnmbliii VDARHEHUA NeaKIiunii 7. Brihon Haubonee achheKTUBHBIX
rmaponuns conei. f’maponms FUNDONUIA DARNUYHDBIX cnocofoRr nellieHUd 3a4au.
OpraHUYeCKMX COeMHEHWIA U ero coneln. Pazrnuuath MozHarRaTenkHhie:
NpaKTU4YeCcKOe 3HaueHWe Ang TMANOMNR NO KATUOHV U 1,I/Icnnnh=xnnr:1"rh nouck
aHuoHv. Nobencka3biRaTh Heobxonumoit HbobMmaunu nng
NoayHeHns TMAPOAIMIHOTO cnVbTa U DEAKIIUK CneNhl ROAHbIX RhINONHEHUA VUeBHhIX 3aNaHUN.
Mblna. HEMOHCTDau"”-VPaEMW"Hb'e DACTRONOR CONPIA. 7. OcvilecTRAATh AHANUI 0OHHEKTOB C
cay4vyaum rmaponnsa Conen n AeMOHCTPa- | nHnax0RAHHKIX CUNKHKIM RhiNeNneHUEeM CVIHIeCTReHHKIX U
LMA cpenbl PacTBOPOB C NOMOLLbIO OCHORaHUEeM 1 cnaboi HEeCVIIIeCTREHHAIX MDUIHAKOR/
UHAMKATOPOB Ha Npumepe KaD6OHaTOB Kucnotol. cnabmrim AHANMNIUDORATh. CNARHURATh.
LLeSIOYHbIX METAN/IOB, X/10DMAA OCHORAHUEM U CUNhHOW knaccuduiivnorate M 0606WaTH
aMMOHMA, aLeTaTa aMMOHMA. Kucnoton. PAacknkiRaTh daKTbl U ABNEHUA.
RHAUPHUE TMINONN3A.
NaBobaToDHbIe ONbIThI. MooroONUTKH. HABNKONATK U KommvHUKATURHBIE:
Mmh'm"""f' DACTRODOR KMCNOT. OMUCKIRATh XUMUUECKUA 1.YuuThiRATh DARHKIE MHEHUS U
SCHORHHM“ v CONEU UHNUKATONAMM. AKCMeDUMEHT € MOMOIIThIO CTNAMATCA K KOONDNUHALUK
r,j;l:,:l;;?i,:gx:i%;Mp'pon”w conewn. DONHOTO A3bIKa U A3blKa NARNUUHKIX NOMUNI B
XUMNN COTOVAHUYECTRE.
M aleTaToB We/I04YHbIX MeTaNN10B. 2 ANEKRATHO. OCO3IHAHHO U
NDOUIROMKHO CTDOUTh DEYeBble
RhICKA3bIRAHUSA R VCTHOM U
39 fmaponns Buonoruyeckan ponb ruaponmsa B PackpbiBaTb ponb MUCbMEHHOM peun,
NNAaCTUHECKOM N SHEPreTU4ECKOM 06paTMMOFO rmaponnsa
. | JInuHOCTHBIE:
obmeHe BelecTB U SHEPTUN B K/1ETKE OPraHNYECKUX COEAUHEHUUN | 1 VmeTh COOTHOCUTR CROU nevicTeuna
KaK OCHOBbl 06MeHa C NNAHUDVEMbIMU DEIVNKTATAMMU,
BELLECTB B KMBbIX OCVIIECTRAATh KOHTNONh CBOEN
NeAaTenkHOCTU R NNOlIecce
OpraHn3max 1 06paTMMoro | nocrykenns pesysbraTa.
rmaponmnsa ATO Kak
OCHOBbI 2HEpPreTn4yeckoro
obMeHa B KMBbIX
OopraHunsmax.
40 OKMC“MTeanO- CTeneHb OKUCNEeHUA. Onpep'eneHme XHnF\KTPnM?nRaTb PervnaTurHnie:® .
OKUCNUTeNnkHO- 1. OcvillecTRAATh KOHCTATUNVINTTTUA

BOCCTAaHOBUTEJIbHbIE
peakymnn

CTeneHu oKkMcaeHus no popmyne
coeguHeHus. MoHaTne 06 oKuc-
JINTENbHO-BOCCTAHOBUTE/IbHbBIX
peakumax. OKMcneHne 1 BOCCTaHOB-
JIeHne, OKUCAUTE/Ib U BOCCTAHOBUTE/Tb.
MeTopg, 3N1eKTpoHHOro b6anaHca.
DemoHcTpauuun. Bsammogeiicteue Zn ¢

ROCCTAHORUTANKHKIA
NPAKIIUU KAK NNOIIECChI
NNU KOTONDKIX URMPHSAKOTCA
CTAMAHU OKUCNPHUSA
atomnr. CocTarNgTb
vharHeHUa ORP ¢

NOMOLbKO MeTOAa

M ANPNROCXUITIAITIMA KOHTNO MK N0
NPIVAKTATV U N0 cNNcofv NencTrRUS;
AKTVANRKHRKIN KOHTPO/Ib HA YPOBHE
NNOUIRONKHOIO.

Mo3HARATANKHAKIP:

1. Co2narAaTh U NTNeNANANRKIRATH
Mmoaesin U cXembl ANA peweHna
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HC1.

NabopartopHble onbITbI.
PeaKuus 3amelleHmsa megm

¥enesom B pacTBope cy/bdaTa
meam (11).

3N1eKTDOoHHOro banaHca.
Habntonatb 1 onucbiBaTb
XUMMUYECKUMN IKCMEeDUMEHT
C MOMOLLbIO DOAHOTO
A3blKa M A3bIKa XUMUU.

EEVETD
KoMMVHUKATURHKIE!

1. ®onmvnunnraTh cOBCTBEHHOE
MHEHUe U NOMTTUK,
ANTVMAHTUNORATh U
KOONNMMHUNORATh 8 € NOIITTUSMU
NANTHANOR R COTNVIHUUPCTRA MPU
RhINAANTKe nhlllero nellieHUs B
CORMACTHOU NeaTenhHOCTU
NMUuUHOCTHRKIA: 1.

41 OKucnnTenbHo- CocTtaBneHue ypaBHeHW MooBoauTb. Habnwnatb U donmunaoRraTk aKONArUUecKoe
BOCCTaHOBUTE/bHbIE OKUCNUTEIbHO-BOCCTAaHOBUTE/IbHbIX OnNUCbIBaTb XMMUYECKUI MKIIINEHUA VMEHUA OIIEHURATH
peakumu peakuunii MeToL0M 3/IEKTPOHHOTO 3KCNEePUMEHT C NOMOLLLLIO CROIN NPATeNRHACTh U NOCTVKY

6anaHca. DOAHOrO A3bIKa U A3blKa NOVIUX NINeu € TOUKU 2neHna
XUMUMN. COXpaHeHWA OKpyXKaloLLen cpeabl.
42 3!'IEKTpOI'IVI3 INeKTnoNn3. INEeKTDONNI KaK OKUC- XanaKkTennioBaTb PervnatueHble:
NUTEeNbHO-BOCCTAHOBUTE/bHbIN NMDO- 3NEeKTDONMU3 KaK 1.MborHo3nboBaTh be3vaLTaT B
LLecc. I1eKTnonmM3 nacTBODOB U bacnna- OKUCNUTEeNbHO- OCHOBHOM VUebHbIx (no obbaszuv)
BOB 3/1EKTDOJ/IUTOB Ha NPUMEPE XN10- BOCCTAaHOBUTE/NbHbIN 3a/1aHNIA. N1aHNDOBATb AroOpnTM
pUAa HAaTDUA. noouecc. NoenckasbiBaTtb €ro BbINOMHEHUA.
NemoHcTpauunn. Mogenb sneKkTpo- KaToAHble U aHOAHbIe 2. COOTHOCUTb MDOMEXKVTOUHbIE U
nnsepa. npoLleccbl U OTDAXaTb UX KOHeuHble ne3vabTaThl CBOEM
Ha NMCbMme ANnda BOAHbIX neATenbHOCTU C LLeNnbo UNn C
DACTBODOB 3/1KTDONUTOB U | 06DA3LOM, NPESNOKEHHDIM
anAa pacnnasos. Packpbl- yyurtenem.
43 SNeKTpoamn3 MpakTuyeckoe NpMeHeHNe 3N1eKTpo- BaTb NbakTU4eckoe

Nn3a. dNeKTboONUTUUYECKOoe NoivyeHue
antomuHua lemoHcrpauuun. Moaenb
3NEeKTDOMIN3HOM BaHHbI A5 NOSyYeHUA
aNNtOMUHUA

3Ha4YeHune 3/1eKTpoIn3a.

MNo3HaBaTenbHble:

1.NMoumeHATL meToabl
MHdODMaLMOHHOTO NoncKa.
nobbiBaeT HOBble 3HAHUA. B TOM
yncne ¢ MOMOLLbIO KOMMbIOTEPHbIX
CDencTs.

2. BbibupaeT Hanbonee
adbdeKkTMBHbIE cnocobbl peleHns
3a.1ay4 B 3aBUCUMOCTU OT
KOHKPETHbIX YC/0BUIA.

KomMVHUKaTUBHbIe:

1. OpraHM30BbIBaATb M MNJIAHUPOBATL
vyebHOe COTDVAHMUYECTBO C
vyuTenem n CBeDCTHUKaAMMU.
onpenenstb LUenu u dyHKUnm
VUYACTHUKOB. cnocobsl
B3aMMOLENCTBUA: NaHNDOBATb
obumne cnocobbl naboTsbl.

2. YunTbiBaTbh Da3Hble MHEeHUA U
CTDEMUTCA K KOODAUHALMN
pa3MYHbIX NO3ULMIA B
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coTpyaHuyecTse.

JINYHOCTHbIE:

1.0obmuboBaTh camovBaXKeHue mn
SMOLIMOHANBHO-MONOXUTENbHOE
OoTHOLeHue K cebe. BUAHbI
rOTOBHOCTb OTKDbITO BbIDAXaTb U
OTCTamMBaTb CBOIO MNO3ULIUIO.
KDUTUYHOCTb K CBOMM MOCTVIKaM U
VMeHUe aneKkBaTHO UX OLLeHUBaTb.
2. dDobmunpoBaTb FOTOBHOCTb K
nepexonv K camoobnaszoBaHMIO Ha
OCHOBe vyebHO- No3HaBaTenbHOM
MOTUBALIUN. B TOM YNCNE TOTOBHOCTHU
K BbiBODV HanbaBneHua
npodunbHoro obpasosaHus.

44

0606uieHne n cuc-
TemaTu3lauma 3HaHUM No
Teme «XMMUYecKkue
peakumm»

BbINoHEHME Pa3NYHBIX 3a4aHUI U
ynpaxHeHU no Temam « XMMMU4eckune
peakumnm»

0606L1aTb 3HaHUA O
KnaccuduKkauum un
3aKOHOMEPHOCTAX
NPOTEKaHUA XMMUYECKNX
peakuMin B OpraHnMYecKkom u
HeopraHMYECcKon XMMnu.
YcTaHaBAnBaTb
BHYTpMNpeaMETHbIe CBA3U
MeKay OpraHU4YecKkom u
HeopraHM4YecKkom XMumnen B
cBeTe obLero, ocobeHHoro
N e UHUYHOTO

45

KoHTponbHasa pabota N2
2 no Teme «XMMn4Yeckune
peakummn»

BbiaBAIEHME 3HAHUIA, YMEHWUI yYalumxcs,

CTeneHn ycBoeHNA UMM matepunana no
Teme «Xmmumyeckme pearkumnn»

MNpoBoauTb pedeKkcuto
COBCTBEHHbIX AOCTUMNKEHNI
B MO3HaHWUM
Knaccudumkaumm u
3aKOHOMepHOCTeM
NPOTEKAHUA XMMUYECKMX
peakLMin B OpraHMYecKomn u
HeopraHM4YecKkom XMMnu.
AHanunsnposaTtb
pe3ynbTaTbl KOHTPObHOM
paboTbl M BbICTPaMBaTb

PerynatusHbie
1.KoppeKTnpoBaTtb AeATENbHOCTb:

BHOCUTb MU3MEHEHMA B NPOLLECC C
Y4ETOM BO3HUKLINX TPYAHOCTEN U
owmnboK.

2. CoctaBnATb NJiaH OTBETA;
paboTaTb C TEKCTOM naparpada u ero
KOMMNOHEHTaMU;

3. dopmynmpoBaTb yuebHyto 3agavy
Ha OCHOBE COOTHECEHMA TOrO, YTO
Y¥Ke U3BECTHO YYaLLUMCA, U TOT0, YTO
eule He U3BEeCTHO.

Mo3HaBaTenbHble

1. YmeTb camocToATeNIbHO
NAaHUPOBATb MYTU AOCTUKEHUA
uenen, B TOM yncne
a/bTePHATMBHbIE, OB/IAZEHNE
YMEHWEM COMOCTaBAATb
9KCNepUMEHTa/IbHbIE U
TeopeTnyeckune 3HaHUsA C
06bEKTUBHBIMWN PEATUAMM XKUSHW.
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MYyTN OCTUNKEHUA
¥Kenaemoro ypoBHn
ycnewHoctu

2. Ucnonb3osaTb npuembl paboThbl ¢
nHbopmaumei (Nonck u otbop
NCTOYHUKOB HeobxoaMmomn
nHpopmauum, cuctemaTnsaumns
MHpopMauun).

KommyHUKaTUBHbIE

1. BhageTb MOHOMOMMYECKOM U
Aunanornyeckon popmamu peun B
COOTBETCTBMW C HOPMaMM POAHOIO
A3blKa; Bblpa*kaTb CBOW MbIC/IN C
[0CTaTOYHOM NONHOTOM U
TOYHOCTbIO;

2. dopmupoBaHME YMEHMA CAYLWATb
y4nTens, Bectu ANanor ¢ yuyntenem m
APYTMMM yYaLmmMmmca.

JIN4YHOCTHbIE

1. MpoaBnATbL OTBETCTBEHHOE
OTHOLIEeHME K 0b6y4YeHMuto,
YBaXKUTe/IbHOE OTHOLUEHME K
CTapWmm 1 MIaAWNM TOBapULLAM;
0CO3HaBaTb LLEeHHOCTb 340POBOro U
6e3onacHOro o6pasa *KM3sHU.

46 MeTannel MeTannbl. B3anumogencrene metannoB | XapaktepusosaTb obLimne
C HemeTannamu (xnopo:v\,ucepoﬁ n XMMUYECKME CBONCTBA PerynatusHble:
Kucaopoaom). Bsaumogeictame Lie- METaNNoB Kak
JIOYHBIX M LWEeN0YHO3EeMESbHbIX Me- BOCCTAaHOBUTENEN HA
TannoB c BogoN. EcTecTBeHHble rpynnbl | OCHOBE CTPOEHMUA UX 1. Pa3BnBaTh vmeHMe
METAN/IOB Ha NPUMeEpE LWEeNoYHbIX atomos. Habntogatb 1 CaMOCTOATE/IbHO aleKBATHO
MeTannoB. [eMOoHCTpauun. ONMUCbIBATb XMMUYECKUI OLEHMBATL NDABU/IbHOCTL
Bsanmogaencteme HaTPUA U Cypbmbl C 9KCMEepPUMEHT C NOMOLLLbIO BbINOJIHEHUA AENCTBMA N BHOCUTD
XJIOPOM, Kenesa c cepoil. FlopeHue POAHOrO fA3blKa M A3blKa
MarH1a n aaAltoMnHMA B KUCI0poae. XUMUNN. Heobxoammble KODDEKTUBDI B
B3aMMOAel7‘ICTBMe eso04Ho3emeIbHbIX UCMOJIHEeHUe KaK No Xo4yV ero
METa/I/I0B C BOAOW. peann3aumnu, Tak U B KOHLeE
47 MeTannol DNEeKTPOXUMUYECKUIA PAL, HaNpPAXKEHNUN aencrsmna.

METaNnnNos. B3aMMO,ﬂ,eﬁCTBME METaNNoB
C pactBOpamu KUCIOT U conem.

XapaKktepu13oBaTb U
OnUCbIBaTb KOPPO3UIO
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AntomnHoTepmuma. Kopposuma meTannios.
MoHATUE O XMMUYECKOW U
3NEeKTPOXMMUYECKOI KOPPO3nKn
meTannos. Cnocobbl 3aLLnTbl MeTaNI0B
OT KODDO3UM.

Na6opaTtopHbie onbiTbl. O3HaKOM/IEHME
C KOJIIeKUMen MeTannos.

MEeTa/I/1I0B KaK OKUCUTEb-
HO-BOCCTAHOBUTE/bHbIN
npoLecc u cnocobbl
3aLLNTbl METANNO0B OT
KOppOo3um.
XapaktepusosaTtb 0bwme
XUMUYECKMe CBOMCTBA
METAa/1I1I0B KaK
BOCCTaHOBUTENEN Ha
OCHOBE NONOXKeHUA
MeTannos B
9NEKTPOXMMUYECKOM pALY
HanpAaXxeHuA.

lMo3HaBaTenbHbIE:

1. Co3naBaTb. MODUMEHATb U
noeobna3oBbIBaTb 3HAKU U

CMMBOJ1bl, MOAeNIN U CXeEMbI ANA

peLleHusa v4ebHbIX U
nosHaBaTe/ibHbIX 3a4au.

KommyHUMKaTUBHbIE:

1.Bnanetb Ananornyeckom peybto,

48 HemeTannsl HemeTannbl. CpaBHUTENbHAA XapaK- XapaKTepunsoBatb obuine BbINOJIHAA DASNNHbIE DON B
TEPUCTMKA rasioreHoB Kak Hanbonee XMMUYECKME CBOMNCTBA Ez\tlaznnee&\:ingfne;ecs;ezvﬁ::;?)T&zmb|
TUMWYHbBIX NPEeACTaBUTEIEN HEMETA- HeMeTan 0B Kak (3anaun).
nos. oKucauTenen n
NabonartopHble onbiTbl. O3HaKOMAEHWE | BOCCTaHOBUTENEN Ha
C KoNneKkumen HemeTanlos. OCHOBE CTDOEHMUSA UX JInyHOCTHbIE:
49 HemeTannsl OKUCcAUTEIbHbIE CBOMCTBA HEMETA/IZIOB | aTOMOB U NOJI0XKEHUA
(B3anmmogpeiicTBue ¢ meTannamm u HeMeTasI/I0B B DALV 1. MOUMEHATb NONIVYEHHBIE 3HAHWA B
BOAOPOAOM). BoccTaHOBUTENbHbBIE 3/1eKTDOOTONLATENILHOCTU. | nogcenHEBHOM KM3HM.
CBOIACTBa HEMETA/OB (B3aMMo- XapakTepunsosaTtb
aencrtsue c 6bonee rasioreHbl. Kak
3N1eKTPOoOTPMLLATENbHBIMM noeacrasmTenei
HEMETaNNAMMU U C/IOKHbIMU HemeTannos. Habnaonatb 1
BELLECTBAMU-OKUCIUTENAMMN). OMUCbIBAaTb XMMUYECKUI
EcTecTBeHHble rpynnbl HEMETaN/I0B Ha 3KCMEDMMEHT C MOMOLLBHO
npumepe rasioreHoB 1 6aaropogHbIX DOLHOrO A3bIKa U A3bIKa
rasos XUMUU
DemoHcTpauun. Bsaumogeiictene
X/IOPHOW BOAbI C pacTBOpamn bpommaa
(vnn noauaa) Kanuns
50 Kucnotbl Heopra- KncnoTtbl HeopraHMYecKne 1 opraHu-

HU4YeCKne n opra-
HU4yeckune

yeckue. Knaccnpmkauma KMcnoT. Xu-
MUYECKMe CBOMCTBA KMCIOT: B3aMMO-
OEeNCTBUE C METallaMM, C OKCUAAMMU
METaNNoB, IMAPOKCUAAMU METANNOB,
CoONAMM, CNUPTaMK (pearkums aTepm-
dukaumn).

AemoHcTpaumun. Konnekuma
NPUPOLHbLIX OPraHNUYECKUX KUCNOT.

XapaKTepun3oBaTb KUCNOTbI
B CBETE TEOPUMU
3N1eKTPONUTUYECKON ANCCO-
umaumm. Ymetb
KnaccmduumposaTb
KMC/IOTbI MO Pa3/IMYHbIM
npu3HaKam.
XapaKTepun3oBaTb
XMMUYECKME CBONCTBA
KMCNOT.

PerynartusHblie:

1. CamocToATeIbHO 0CO3HaBaTb

NPUYNHBbI CBOEro ycnexa naun

Heycnexa n HaxoauTb cnocobbl
BbIXO4da U3 CUTYaUNN HeyCneXa.

2. Y4nTbCA CAMOCTOATE/IbHO CTaBUTb
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HoBble y4yebHble Lenn 1 3agaum,
CTPOUTb KM3HEHHbIE NAAHbI BO
BpeMeHHOI nepcnekTmee.

lMo3HaBaTenbHbIE:

1. CTpouTb normyeckoe
paccy»xaeHue, BKatovatoLllee
YCTaHOBAEHME NPUUMHHO-
C/leACTBEHHbIX CBA3EN.

2. OcywecTB/IATb PaCLUMPEHHbIN

51 Kucnotbl Heopra- OcobeHHble CBOMCTBA a30THOM U
HUYecKue 1 opra- KOHLEHTPUPOBAHHOM CEPHOMN KMUCNOT. MOWUCK MHGOPMALMK C
HUYecKne Pasnnyatb obuee, ocobeH- | ncnonb3osaHMEM pecypcos
6 HOe U egUHUYHOE B 6ubanoTtek n MHTepHeTa
Na OpaTopHbIe ONbiTbI. OsHakomnieHWe | cgoiicTBax a30THOIA, 1
C KOJIIEKUMEN KNCNOT. >
KOHLIEHTPMPOBAHHOM KommyHuKaTuBHbIE:
. CEepHOM KMCNOT.
AemoHcTpauunu. PasbasneHne cepHOnt | HaBnioaaTh M ONMCHIBATH
Kncnotbl. B3anmogencreune [eMOHCTPaLMOHHbIN 1. dopmynuposatb cobcTBEHHOE
KOHUEHTPUPOBAHHOM CEPHOU KNCNOTbI C | ypymmyecKkui SKCMEePUMEHT. MHeHune n nosnuyuio,
CaXapom u uennao3on, meabio. AprymeHTMpoBaTb U
KOOPAVHUPOBATb €€ C NO3nLUAMN
52 OcHOBaAHUA HEOPraHUYEeCKUeE 1 opra- XapaKTepun3oBaTb NapTHEPOB B COTPYAHMYECTBE NpU
OcHOBaHUA Huyeckume. Knaccndukauma oCHOBaHMIA. | OCHOBaHMA B CBETE TEOPUM | BbipaboTKe OBLLErO peLleHus B
HeobraHnueckme u Xummnyeckue cBOMUCTBA OCHOBAHMUN: 3N1EeKTPOJINTUYECKOWN ANCCO- | COBMECTHOM 0eATeNIbHOCTU.
o r;queCKme B3aMMOLENCTBUE C KUCNOTaMM. uMaumn. Ymetb
P AemoHcTpayun. O3HakomneHue ¢ KnaccmduumposaTb JIMYHOCTHBIE:
KOMIeKLMEN OCHOBaHUA. OCHOBAHWA MO Pa3iNyHbIM | ——
OcHoBaHuA NPU3HaKam. 1B 6
o o . BoicTpausatb cobcTBEHHOE
53 HeopraHndeckme un XvMMYEecKne CBOMCTBa OCHOBaHMIA: Xapaktepusosarb P _
opraHuyecKkue o XMMUNYECKMe CBOUCTBA LENOCTHOE MMPOBO33PEHNE!
B3aMMOLAENCTBUE C KUCNOTHBIMM <
OCHOBaHUMN. HaﬁnmAaTb n OCO3HaBaTb I'IOTpeﬁHOCTb 7]
oKcnaamum u conamu. PasnoxkeHme o
o OnNuUCbIBaTb naﬁopaToprM FOTOBHOCTb K caM006pasosaHmo, B
HepPacTBODMMbIX OCHOBAHWIA Nown 2
HarpeBaHuW. JlabopaTopHbie OnbiTbl XAMUHECKNM SKCNEPUMEHT. | TOMHNCNE 1 B patirax
P : paropHble : CaMOCTOATE/IbHOWN AeATeNbHOCTH
O3HaKoM/IeHME C KoNNeKLmen
o o BHE LUKOJIbI.
OCHOBaHWN. MonvyeHne 1 cBOMCTBA
HepacTBOPMMbIX OCHOBAHWN
54 Conu HeopraHmnyeckux n | Conun. Knaccudukauma coneit: cpea- XabakTenn3oBaTb CONM B PervnaTtueHbie:

OpraHn4eckmnx KUCnotT

HUE, KNC/Ible U OCHOBHbIE. XMMUYECKue
CBOWCTBA CONel: B3aMmoaencTeme ¢
KUCNOTaMM, LLLEeI0HaMU, MEeTanNaMm u
conamu.

DemoHcTpaumn. O6pasupl NULEBDLIX
NPOAYKTOB, COAEpKaLLUNX TMAPO-
KapboHaTbl HaTPUA M aMMOHMA, UX cMo-

CReTe Teobumn
3NEeKTDONUTUYECKOM
Jauccoumaumm.

Pasnnyatb obuuee,
ocobeHHOe N eAHUYHOE B
CBOWCTBAX CpeaHMuX u

1. BhlABRUraTh Bencum pelleHunsa
noobnembl. 0CO3HARATh KOHEYHbIN
De3vnkTaT. BhibBubaTh U3
NDennoXeHHbIX U UCKaTb
CaMOCTOATEeNLHO CDEACTBA
NOCTUNEHUA Lenu.

2. Mpyn NNaHMPOBAHUM AOCTUMKEHUA
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COBHOCTb K pa3fioXKeHUIo NPU Harpesa-
HUW. laWweHmne coabl YKCycoM.
Nab6opartopHbie onbiTbl. O3HaKOM/IEHME
C KONI/IEKUMEN MWHEepanos, coaep-
KaLMX HEKOTOPbIE CONN.

KMCIbIX CONen.
XapaKtepusosaTtb
3HayeHne oTAeNbHbIX
npeacTaBmMTeIn conen.

LLenem camocToaTenbHO. NOMHO U
aneKBaTHO VUUTLIBATh VCOBUA U
CDeNcTRA UX NOCTUKEHUA. BblAENATb
anhTenHaTURHKIe cnocobnl
NOCTUEeHUs LLenn n Bhibunath
Haubonee acdhdekTUBHbLIN cNocob.

55 Conun HeopraHuyeckmx u | MpeactaBuTenn conen n nx sHadeHue. Habntonatb, NpOBOANTL U | qoanaBaTenbHEIE:
OpraHM4ecKknx KncaoT é’;?:g)gfr'- :;;E”:;q Tgpgo:% *é?)’;';:')'-f"ﬂ' OMMCbIBATb XMMUYECKMIA 1. DODMUDORATh VMEHUS
MIDOKE 60|-I|J|aTb| HF;T'”'MH " aMMOIHVIFI 3KCMEPUMEHT C MOMOLLbIO BOCNDUHMMATb. NepenabaThiBaTb
APOKap P noenbARNAThL UHDODMALNIO B

(Kucnble conu); rMapoKkcokapboHaT POAHOrO A3blKa U A3blKa CNORECHOM. 06033HOM

mean (Il) — manaxut (OCHOBHaA conb). | xpumumu. CUMBONMYECKON hoDMAX.

KauecTBeHHble peakuun Ha xnopua-, aHaNM3UDORATH U NenenabaTbiBaTh

cynbdaT- U KapbOHAT-aHMOHbI, KaTUOH NOAVUEHHVIO UHbODMALIUIO R

aMMOHMs, KaThoHbl xenesa (I1) u (Ill) COOTRETCTRUM C NOCTABAEHHBIMU

DemoHcTpauun. O6pasubl NPUPOAHbIX 23134AMU

MUHepanos, CcoAepralux  xnopuj 9 CTOOUTh NOFUYECKOe

HaTpuA, KapboHaT Kanbums, ¢ocdar DACCVIKNEeHUe. RKAYalolee

KanbumMa WM rma- pokcokapboHaT menm VCTAHORNEHUE NDUUUHHO-

(). CNencTBeHHbIX CRA3EN.

KayecTtBeHHble peakunnm Ha KaTUOHbI U KOMMVHUKATUBHLIE®

AHNOHBI. 1. CTDOUTL NOHATHLIE NN1A NADTHeDa
BhICKA3hIRAHUA. VUUTHIRAOLLIUE. UTO
napTHen 3HaeT U BUAUT. a UTO HeT.
2. AnekRaTHO UCNONL30ORATh
DeYeBble CDENCTBA A/1A DeeHus
DA3NUYHbBIX KOMMVHUKATUBHbIX
3anay. CTDOUTh CNOXKHbIE
MOHON0MMYECKME BbICKA3bIBAHUA.
JInyHOCTHbIE:
1. booMUDORAThL OTBETCTREHHOE
OTHOLLIEHUE K VUEHUHD. TOTOBHOCTb U
€cnocobBHOCTh K CAMODA3BUTUIO U
camoobnazonRaHUIO HA OCHOBE
MOTURALIUU K OBYYEHUIO U
NO3HaHMUIo.

56 leHeTuyecKan cBA3b XabaKTepunsoBaTb PervnaTtusHblie

MeXay Knaccammu
coeANHEHUN.

feHeTMYecKasas CBA3b MeXAy K/accamu
HEOPraHMYEeCKMX W OPraHUYecKux Co-
eAnHeHnn. ToHATME O reHeTU4YecKom
CBA3MU n reHeTUYeCKMX pAagax.
lfeHeTuyeckui pag metanna. leHeTu-
yecknn pag Hemetanna. OcobeHHoOCTU
reHeTUYeCcKoro psaga B OpPraHMYEecKom
XUMUU.

reHeTUYEeCKVIO CBA3b
MeXav Knaccamu
ODraHUYecKknx un
HeopraHMyecKmx
COedMHEeHWIN 1 oTPaXaTb
ee Ha MUCbMe C MOMOLIbIO
ob606LLIeHHoM 3anucn
«LLenoYKM Nepexonos».
KoHKpeTnsnposatb Takue
LLenoYKM VDAaBHEHUAMM
XUMUYECKUX peaKkLmii

1.KopbpeKTMpoBaTb AeATE/IbHOCTb:
BHOCUTb U3MEHEHMUA B NpoLLecc ¢
VYETOM BO3HMKLUMX TPYAHOCTEN U
OLLINBOK.

2. CocTtaBnATb N/1aH OTBETA:
paboTaTb C TEKCTOM naparpada u ero
KOMMOHEHTaAMMU:

3. dopmvaMpOBaTb V4ebHVIO 3aaavy
Ha OCHOBE COOTHECEHMUSA TOro. YTo
VXK€ M3BECTHO VYalMMCeA, U TOro, YTo
eule He M3BECTHO.
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57 ObobujeHne n cuc- BbINONHEHME Pa3/IMUHbIX 3a4aHNi U 0606LaTh 3HaHWA O
TEMaTM3aLMA 3HaHWM No ynpa>KHeHu no Temam «BewecTtBa n Knaccudumkauum mn MosnasatenbHble
Teme «BewecTtBa n nx . o 1. YmeTb camocToATeIbHO
CBOWCTBa» UX CBOMCTBA» CBOMCTBax BellecTs NAAHUDOBATL NVTU LOCTUKEHUA
YcTaHaBAMBaTh uenen, B TOM yncne
BHYTpUNpeaMeETHblE CBA3N a/ibTePHaTUBHbIE, OB/ladeHUe
MeXy OpraHMYecKoi 1 VMEHMEM COoMnocTaBATb
N < 3KCNepPUMEHTasIbHblE U
HEOPraHNYeCKOM XUMUEN B | 1a0haTueckme 3HAHMS C
cBeTe 06Llero, 0CO6EHHOTO | 06bEKTUBHBIMM PEaNUAMM KUHN.
n eANHUYHOTIO
58 KoHTponbHas pabota N2 | ByisagneHue 3HaHMiA, YMeHUI yyawmxca, | MNposoantb pedaekcuto 2. VlCI'IOJ1b3OB§Tb npuembl DaboTbi ¢
3 no Teme «BeulecTBa n 6 . | nHbopmauwmeit (nouck u otbop
X CBONCTBA» CTeNeHn yCBOEHUA MMM MaTepuana no COBCTBEHHbIX AOCTUNEHUN | | 104HMKOB HEOBXO0ANMMOI
Teme «BewecTtBa 1 Ux cBOMUCTBa» B NO3HAaHUN nHdoopmaumn. cucrtemaTmsauma
KnaccuduKaLmm u ceolicts | MHGopmauumm).
Bew,ecTs. AHanM3npoBaTb
N KommvHUKaTUBHbIE
PE3yNbTaTbl KOHTPOILHOW 1. Braoetb MOHO/0OMMYECKOM U
paboTbl 1 BbICTPanBaTh avanormyeckomn dobmamm peun B
nyTU AOCTUXKEHUA COOTBETCTBUM C HODMAMW POAHOIO
KENaeMOro yPOBHSA A3bIKa: BbIDAXATb CBOM MbIC/IN C
AOCTaTOYHOM NOJTHOTOM U
ycnewHocTm TOYHOCTbIO:
2. DopMUDOBAHME VMEHMA CAVILATb
vyuTeNA. BECTU ANANOT C YYNTENEM U
OPYrMMM yyawmmmcs,
JINYUHOCTHbIE
1. NpoABNATbL OTBETCTBEHHOE
OTHOLLUEHME K 0bvyeHuio.
VBaXMTE/IbHOE OTHOLIEHME K
CTaPLWKUM U MNAALWNMM TOBAaDULLAM:
0CO3HaBaTb LLEHHOCTb 31000BOTO U
6e3onacHoOro ob6pasa *KM3HU.
59 MpaKTuyeckas paboTa Mpasuna OT n Tb. Xumunueckune MNpoBoauTb, HabAoAaTb U PerynatusHbie
Ne 2. Xumunyeckue CBOWCTBA KUCNOT ONMUCbIBATb XMMUYECKUI 1.MpeppocxuwatoT pesynbrat n
CBOWICTBA KMCNOT 3KCNEepUMEHT ypOBeHb ycBoeHws (kakoi byaet
60 MoakTuueckaa pabota | Mpasuna OT wu Tb. PacnosHasaHue pesynbTat?).

Ne 3 Pacno3HaBaHue
BelecTs

Beulecrts

2.0CcO3HaoT KavyecTBO U YPOBEHb
YCBOEHUA 3HAHUI

lMo3HaBaTenbHbIe
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1.Bbibupatot BuA rpadpuyeckon
MOZENN, afleKBATHOM BblAENEHHbIM
CMbIC/IOBbIM eAUHMLLAM.

2.Co3[at0T CTPYKTYPY B3aMMOCBA3EN
CMbIC/IOBbIX eAMHUL, TEKCTA
KommyHUKaTHBHbIE

1. leMOoHCTpUpPYHOT CNOCOBHOCTL K
3MnaTuu, ctpemsieHme
yCTaHaB/AMBaATb A0BEPUTENbHbIE
OTHOLLEHMA, B3aMMOMNOHMMaHNe
JInyHOCTHbIE

1. NpoABNATL OTBETCTBEHHOE
OTHOLIEHME K 0bYyYeHMUIo,
YBaXXUTE/IbHOE OTHOLUEHME K
CTapWwmm U MIaALWNM TOBapULLAM;
0CO3HaBaTb LLEeHHOCTb 340P0BOr0 U
6e3onacHOro o6pasa *KM3sHU.

61 UTorosada KOHTpPO/bHaA
Ne 4
62 Ypok-koHbeneHLmA 3aluTa roynnosbIX U MHAMBUAYaNbHBIX | OnbenenaTh NCTOUHUKU JINYHOCTHbIE
«Ponb xMmum B MoOel | NPOEKTOB. UHMODMALIUK. NONTYYaTb U
YKU3HU» AHANU3INDORATHh YvRCTRO ronnocTu 3a noccmﬁcuyro
63 YnoK-KoHbeneH1ns 3a1nuTa rDyNnoBbIX M MHAMBUAYaA/bHbLIX | MHDODMALIMIO, TOTOBUTL 1 XUMUUYECKVIO HAVKV. TYMaHU3M,
«Ponk XxMmMmum B Moell | NPOEKTOB. nnencTarnath OTHOIllIeHUe K ThVAV.
YKU3HU» MHd)ODMaL]'MOHHblﬁ LenevctnemneHHOCTh: TOTORHOCTh K
ADOAVKT. 0CO3HAHHOMY RhIBODV nanhHF!IZLLIef;I
CoRenllieHCTRORATH nbnazoraTenkHOM TDAaeKTopUn,
KOMMVHUKATURHVH) VMeHUe VIINARNATHh CROPI

KOMMOTEHTHOCTh. RhICTVNAY
nenen onHOKNACCHUKAMUA.
OTCTAURAA N ﬂﬁDCHOBbIBaH
COACTREHHVI) TOUKV
RNPHUA: VRAXKATbD MHEeHune
onnoHeHTa Nnu
nBcvKNeHMU RONNOCOR
CeMMHapa 1 coobLEeHN.

nosHaBaTe/ibHOW AeATe/IbHOCTbIO.
lMo3HaBaTenbHbIE

YmetoT BbI6VIpaTb CMbICNOBble
eanHNLUDbI TEKCTA U YCTAHAaB/IMBATb

OTHOLLEHMA MEXAY HUMWN.
BbiaenaoT 0606LeHHbIA CMbICA U

bopmanbHyto CTPYKTYPY 3a4aun.

PerynatusHble
CtaBsT y4yebHyto 3a4auy Ha OCHoBe
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COOTHECEHMA TOrO, UTO YyrKe
N3BECTHO M YCBOEHO, U TOTO, YTO elle
He N3BECTHO.

KommyHUKaTUBHbIE

BcTynatoT B AManor, y4acTsytoT B
KONNEKTUBHOM 06CYKAEHUM
npobsem, yyaTca BlageTb

MOHOJIOTMYECKOM U AManornyeckom
dopmamm peun B COOTBETCTBUM C
rpPaMmmaTUYECKUMU U
CMHTAKCUYECKMMM HOPMaMU
pPOAHOrOo A3blKa.

64 NMosTopeHue n Bbino/sIHEHWE M aHANM3 TECTOB Ha
06006L1eHMEe 3HAHUIM NO | 3HAHWE TEOPETUYECKOro MaTepunana,
Kypcy xmmum 3a 11 M3YYEeHHOro Ha NpeablayLWwnx 3aHATNAX.
Knacc.

65 MNosTOpeHue u BbinosHeHWe U aHaNn3 TecToB Ha
0606LeHne 3HaHMIA N0 | 3HAHWE TeOPETUYECKOrO MaTepuana,
Kypcy xumum 3a 11 M3Yy4YEeHHOro Ha NpeaplayLnX 3aHATUAX.
Knacc.

66 MNosTOpeHue u BbinosHeHWe n aHan3 TeCTOB Ha
0606LeHne 3HaHMIA N0 | 3HAHWE TEOPETUYECKOrO MaTepuana,
Kypcy xumum 3a 11 M3Yy4YEeHHOro Ha NpeaplayLnX 3aHATUAX.
Knacc.

67 MNosTopeHue u BbinosiHeHWe 1 aHan3 TeCToB Ha
0606lLLeHNE 3HAHMIA NO | 3HAHME TEOPETMYECKOTO MaTepurana,
Kypcy xummm 3a 11 M3y4YeHHOrO Ha NpeablayLLMX 3aHATUAX.
Knacc.

68 MosTOpEHME 1 BbinosHeHMe U aHaNn3 TeCTOB Ha

0606L1eHne 3HaHUIM No
Kypcy xmmuu 3a 11
Knacc.

3HaHWe TeopeTn4YeCKoro matepmnana,

MU3YYEHHOrIo Ha npeAablaywnx 3aHATUAX.

AfeKBaTHO OUEeHMBaTb
CBOM YCNexm B OCBOEHUN
Kypca Xumuu.

PerynartusHblie

BblaBuraTb BepCuU pelleHns
npob6Jiembl, 0CO3HaBaTb KOHEYHbIN
pesynbTar.

lMo3HaBaTenbHbIE

CTpouTb paccy*KaeHune Ha OCHoBe
CpaBHEHMA NPeaMETOB U ABNEHU,
BblAENAA NPU 3TOM 06LLme
NPU3HaKMU.

KomMyHUKaTUBHbIE

KpWUTUYECKM OTHOCUTBLCA K CBOEMY
MHEHWI0, C AOCTOMHCTBOM
npM3HaBaTb OWMBOYHOCTbL CBOErO
MHeHMUA (ecnm OHO TakoBO) U
KOPPEeKTMpoBaTb ero.

JINYHOCTHbIE
MpoABNATb UHTEPECHI, UHNLMATUBDI
N Nt0603HATENbHOCTb, YYUTCS C
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YeTKOM opraHu3aumein ceoei
neatenbHoctu. LleneyctpemneHHo u
HaCTONYMBO UATU K AOCTUHKEHUIO
uenen, NPoABAATb FOTOBHOCTb K
npeoaoNeHNto TPYAHOCTEN.
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