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IMosicuuTeILHAS 3aIMCKA
K padoyeii mporpaMme 1o XuMHuu
I o0y4yaromuxes 9 kiaacca

Hacrosmas paGouas mporpaMMa HamucaHa Ha OCHOBAaHUU CIEIYIOIIUX HOPMATHBHBIX
JIOKYMEHTOB ¥ METOJIMYECKUX MATCPHAIIOB:
1. ®EJIEPAJIBHBIA TOCYJAPCTBEHHBI OBPA3OBATEJIbHBIM CTAHJIAPT
OCHOBHOI'O OBHLIEI'O OBPA3OBAHUA. VYrBepxneHn npukasoM MuHHcTepcTBa
obpazoBanusi W Hayku Poccmiickoit ®eneparun ot «l17» nmekadbps 2010 1. Nel897 —
http://standart.edu.ru/
2.  IlpumepHnas mporpaMma OCHOBHOT'O 0011ero 00pa3oBaHus 10 XUMHH (0a30BBIH YPOBEHB)
3. IIporpamma kypca xumuu O.C. 'abpuensaa, 8-9 xnaccel. M: [IpocBemienue 2022r.
4.0cHoBHass o0pa3oBaTenpHasi MporpaMma OCHOBHOrO obOmero oOpasoBanus MOY
Enranaesckoii CII.
5.YueOusiit mnan MOY Enranaesckoit CLL na 2023-2024 yuebHblii ro.

MecTo yyeGHOro0 npesgMeTa B y4eOHOM IJIaHe
KonuyecTBo uacoB no miany: 684

Bcero: 68 4.

B menemto: 2 u.

OCOOCHHOCTH COJIEpIKaHMsI Kypca «XUMUS» SBISIOTCS TJIABHOW NMPUYMHOW TOTO, YTO B
06a3zucHoM ydeOHOM (0Opa3oBaTeIbHOM) IUIAHE JTOT MPEIMET MOSBIAETCS MOCICAHUM B PSIY
€CTeCTBEHHOHAYYHBIX AUCIUILINH, TOCKOJIBKY JJIS €T0 OCBOCHHUS IIKOJIBHHUKH JOKHBI 00J1a1aTh
HE TOJBKO OTPECIICHHBIM 3alacoM IPEIBAPUTEIIBHBIX €CTECTBEHHOHAYYHBIX 3HAHUWM, HO U
JIOCTaTOYHO XOPOIIIO Pa3BUTHIM aOCTPAKTHBIM MBIIIJICHHEM.

Ilnanupyemble pe3yjbTaThbl OCBOCHHS] XUMHH

JIu4HOCTHBIE:

e B IICHHOCTHO-OPUEHTALIMOHHOM c(hepe — YyBCTBO FOPAOCTH 32 POCCUHUCKYIO
XUMHUUYECKYIO HAyKy, TYMaHU3M, OTHOIIEHUE K TPYAY, LIeJeyCTPEMIIEHHOCTD;

e (hopMupoBaHHE IEHHOCTH 3/J0POBOT0O U O€301aCHOTr0 00pa3a >KU3HU; YCBOCHHUE TPABUI
VHAUBUAYaAJILHOTO M KOJUIEKTUBHOTO 0€30I1aCHOTO MOBE/IEHHUS B UYpE3BbIYAHBIX
CUTYalUsX, YTPOKAIOIIUX KU3HU U 3JOPOBBIO JIFOJIEH;

e B TPYIOBOU chepe — rOTOBHOCTH K OCO3HAHHOMY BBHIOOPY JaJIbHEHUIIICH
00pa3oBaTeNbHON TPAEKTOPHH;

e B IIO3HaBaTEJIbHOU (KOTHUTUBHOMN, HUHTENIEKTYyalIbHON) chepe — yMeHue ynpaBiiiTh
CBOEH IM03HABATEIBHON AESATEIbHOCTBIO.

e (QopmMHupOBaHUE OCHOB 3KOJOTUYECKON KYJIbTYpPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 9KOJIOTHUECKOTO MBILIUIEHUS, Pa3BUTHE OIBITA YKOJIOTUYECKH OPUEHTHUPOBAHHOMN
pedIIeKCUBHO-OIIEHOYHON U MPAKTUYECKON JesTeNbHOCTH B dKU3HEHHBIX CUTYaIUsX;

MeranpeamerHbie:

e yMEHHE CaMOCTOSITEIbHO OIpeAeNsTh LeId CBOero OoO0y4yeHus, CTaBUTh U
dopmynupoBath s ceOs HOBBIE 3a/aud B yu€Oe M IMO3HABATENBHOM JEATENbHOCTH,
pa3BUBAaTh MOTHBBI U UHTEPECHI CBOEH MMO3HABATEIHHON AESITEIbHOCTH;

e YMEHHME CaMOCTOSTEIBHO IUIAHUPOBATh IyTH JOCTHXKEHUS LelNed, B TOM 4HCIE
aJbTEPHATHBHBIC, OCO3HAHHO BHIOMpaTh Hambosee A(HPEKTUBHBIE CIOCOOBI PEHICHUS
y4eOHBIX U MM03HABAaTEIbHBIX 33/1ay;

e yYMEHHE COOTHOCHTH CBOHM JIEHCTBUS C IJIAHHUPYEMBIMU pE3yJIbTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH JEATEIbHOCTH B IIPOLECCE JOCTHIKEHUS pe3yibTaTa, ONPENEIATh


http://standart.edu.ru/

CHOcoOBI ACUCTBUI B paMKax MPEAJIOKEHHBIX YCIOBUI U TpeOOBaHMM, KOPPEKTUPOBAThH
CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOIIECHCSA CUTyallueH;

YMEHHUE OLEHHUBATh MPAaBWIBHOCTh BBINOJIHEHUS Y4eOHOW 3amadd, COOCTBEHHBIE
BO3MO>KHOCTH €€ PEILCHUS;

BIIQJICHUE  OCHOBAMU  CAMOKOHTPOJS, CaMOOLCHKM, [PHUHATHSA  pEUICHUH U
OCYILIECTBJICHHS] OCO3HAaHHOIO BbIOOpa B yueOHOI U I03HABATEILHOM JESTEIbHOCTH;
YMEHHUE OIpEeNeNATh MOHATHUS, CO37aBaTb OOOOLICHMS, YCTaHABIMBATH AaHAJOTHH,
KJaccu(uuupoBaTh, CaMOCTOSATENIBHO BBIOMpaTb OCHOBAaHUS M KpUTEpUU IS
KJaccu(UKaluy, YCTAHABIMBATh MPUYNHHO-CIICICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE
paccyxaeHue, yMo3aK/IoueH!e (MHAYKTUBHOE, A€AYKTUBHOE U II0 aHAJIOTUU) M JIeNaTh
BBIBO/IBI;

YMEHHUE CO3/1aBaTh, IPUMEHATh U IIPE0OPa30BbIBATh 3HAKU M CUMBOJIBI, MOJIETH U CXEMBbI
JUISL pelIeHus: y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

YMEHHUE OpPraHHU30BBIBATH Y4eOHOE COTPYJHMYECTBO U COBMECTHYIO JESTEIbHOCTb C
YYUTENIEM M CBEPCTHHKAMH; pabOTaTh MHIUBUAYAJBHO W B TPYIIIE: HAXOAUTH OOIIee
peleHre W pas3peliaTtbh KOH(IMKTHL Ha OCHOBE COIVIACOBAHUS MO3MLMH M yudéra
MHTEPECOB; (OPMYITHPOBATEH, APTYMEHTUPOBATh U OTCTAUBATH CBOE MHEHHUE;

YMEHHE OCO3HAHHO UCIIOJIb30BaTh PEYEBBIEC CPEACTBA B COOTBETCTBUH C 3a1a4ei
KOMMYHHUKAIIUH JIJIs1 BBIPAXKEHUSI CBOMX YYBCTB, MBICIIEH U TOTpeOHOCTEN;
IUTAHUPOBAHMS U PETYJISILIUU CBOEH NEATENBHOCTH; BIIaJJICHUE YCTHON U MMCbMEHHON
PEeYbI0, MOHOJIOTMYECKON KOHTEKCTHON PEUbIO;

dopmHupoBaHHE W pa3BUTHE  KOMIIETEHTHOCTH B  00JacTH  HCHOJIb30BAHUSA
MH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHH;

(GbopMHpOBaHHE U PAa3BUTUE HKOJOIMUECKOTO MBIIUICHUS, YMEHHE NPUMEHATh €ro B
MO3HABATEJIbHON, KOMMYHMKATHUBHOM, COLIMAJIbHOW NPAaKTHKE M NPOo(ecCHOHATBLHOU
OpHUEHTALINH.

IIpeamerHsle:
1.B no3naBarenbHoIi cdepe:

JIaBaTh ONPENEICHUS N3YYECHHBIX MOHATHM: «XMMHUYECKUU JJIEMEHT», «aTOM», «HOHY,
«MOJIEKYJIa», «IIPOCThIE U CIOXKHBIE BEILIECTBA», «BEIIECTBO», «XUMHUYECKas (hopmyiay,
«OTHOCHTENBbHAsE  aTOMHas  Macca», «OTHOCHTEIbHAs  MOJEKYJsIpHas  Maccay,
«BAJICHTHOCTB», «CTENEHb OKUCICHUN», «KPUCTALUIMYECKAs PEIIETKa», «OKCUABDY,
«KHCIIOTBI», «OCHOBaHU», «COJIN», «aM(pOTEPHOCTbY, «MHAUKATOPY», «IEPHUOIUUYECKHUM
3aKOH»,  «IEPUOJUYECKas TabIUIa»,  «U30TONBI»,  «XUMHUYECKass  CBS3bY,
«QIIEKTPOOTPULIATEIILHOCTEY», «XUMHUYECKas PpEaKUus», «XUMUYECKOE YpaBHEHUEY,
«TEHETUYECKasi CBA3b», «OKHUCIEHHE», «BOCCTAHOBIICHHUE», («DJIEKTPOIUTUYECKAS
JUCCOLUALUA», CKOPOCTh XUMUYECKON PEAKIINNY;

OIUCaThb  JEMOHCTPAlMOHHBIE U  CAMOCTOATEIBHO  IPOBEIEHHBIE  XHMHUYECKHUE
SKCHEPHUMEHTBHI;

OIKUCBHIBATh U Pa3jInyaTh U3YyYEHHBIE KJIACCHI HEOPraHUYECKUX COCAUHEHUN, IPOCTBIE U
CJIO’KHBIE BEIIECTBA, XMMUYECKUE PEAKIINH;

KJIacCcU(UIUPOBATh U3yUYEHHbIE OOBEKTHI U SBICHUS;

JIeNaTh BBIBOABI W YMO3AKJIIOYEHHMs U3 HaONIOJEHUN, HW3YYEHHBIX XHUMHYECKHX
3aKOHOMEPHOCTEH, IIPOTHO3UPOBATh CBOMCTBA HEU3YYCHHBIX BELIECTB II0 AHAJIIOTHMU CO
CBOMCTBAMH U3yYEHHBIX;

CTPYKTYPHUPOBATh U3YUYEHHBIH MaTepual U XUMHUYECKYI0O HH(POPMALIUIO, TTOJIyYEHHYIO U3
JIPYTrUX UCTOYHUKOB;

MOJIEJIUPOBaTh CTPOEHUE AaTOMOB JJIEMEHTOB 1-3 MEepHOIOB, CTPOEHHME IPOCTHIX
MOJIEKYJI;

2.BIICHHOCTHO — OpMEeHTAIIHOHHOM cdepe:

aHAJIM3UpOBaTh U OLICHUBATh IOCIEICTBUS [UI1 OKpYXarolled cpelabl OBITOBOM u
IIPOM3BOJICTBEHHOH JIEATEIHLHOCTH YeNIOBEKa, CBI3aHHOMU C repepaboTKO BEIIECTB;



3. B TpynoBoii chepe:
e TPOBOJUTH XUMHUYECKHI IKCIICPUMEHT;
4. B cepe 0e30nmacHOCTH KU3HEAEATEIbHOCTH:
e OKa3bIBaTh MEPBYIO TIOMOIIb TIPU OTPABICHHSIX, 0XKOTaX M IPYTUX TpaBMax, CBI3aHHBIX C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYOBAHUEM.

BuinycKHUK noayuum 603mM0M4CHOCHb HAYUUMBCA:

IPOAYKTHBHO pa3peliaTh KOH(PIUKTHI HA OCHOBE y4&Ta MHTEPECOB U MO3UIMKA BCEX YUACTHHKOB,
IIOUCKAa M OLIEHKHM aJIbTEPHATHBHBIX CIIOCOOOB pa3pelieHus] KOH(IMKTOB; JOrOBapuUBaThCci U
OPUXOJUTh K OOIIEeMy pEUICHHI0O B COBMECTHOW [ESATEIbHOCTH, B TOM YHCIE B CHUTYallUd
CTOJIKHOBEHUS] UHTEPECOB;

OpaTh Ha ce0s1 HHULIMATUBY B OPraHU3allMi COBMECTHOTO JICHCTBHSA (1€70BOE JTHIEPCTBO);
BJAJCTh MOHOJIOTMYECKOM M  JUaloTMYecKo ¢opMamMu pedun B COOTBETCTBUM  C
rpaMMaTHYeCKIMH U CHHTAaKCUYECKUMHU HOPMaMH POJTHOTO SI3bIKA;

CJIeZIOBaTh MOPAJIbHO-ITUYECKUM U IICUXOJOTMYECKUM MPUHIUIIAM OOLIEHHS U COTPYIHUYECTBA
Ha OCHOBE YB@KUTEIBHOI'O OTHOIIEHHS K TMapTHEPaM, BHUMAHHA K JUYHOCTH JAPYroro,
a/IEKBaTHOTO MEKIMYHOCTHOI'O BOCHPHUATHS, TOTOBHOCTH a/J€KBATHO PEAarupoBaTh Ha HYKIbI
JIpyruX, B YAaCTHOCTH OKAa3bIBaTh IOMOIIb W SMOIMOHAIBHYIO TOIJCPKKY MapTHEpPaM B
npoliecce J0CTUXKEeHUs 00IIel 11T COBMECTHOM JesITeIbHOCTH;

Ymenus:

— pa3nauyaTh OCHOBHBIE XUMUYECKUE POLIECCHI;

- OTIPENIENATh OCHOBHBIE KJIACCH HEOPTAaHUYECKHUX BEILECTB;

- IOHUMATb CMBICT XUMHYECKHX TEPMHUHOB.

-OBJIaJICHHE OCHOBAMHU METO/IOB TIO3HAHUS, XapaKTEPHBIX JIJISl €CTECTBEHHBIX HAYK:

- XapakTepu30BaThb METO/bl XMMHUYECKOW Hayku (HaOJIOJeHUE, CPaBHEHME, SKCIEPHUMEHT,
U3MEPEHHUE) U UX POJIb B IO3HAHUU IPUPOIBI;

- IPOBOJUTH XUMUYECKHE ONBITHI U SKCIIEPUMEHTHI U OOBACHSTH UX PE3YJIbTATHI.

-yMEHHE OLICHMBATh IIOBEJCHUE 4YeJIOBeKa C TOUYKM 3PEHUs XUMHUYECKOW Oe30macHOCTH I0
OTHOILICHHUIO K YEJIOBEKY U IIPUPOJE:

- HCII0JIb30BaTh 3HAHMSI XUMUH NPU COOTIOACHUN MTPaBUJI UCIIOJIb30BAHUS OBITOBBIX XUMUYECKUX
IpernapaTos;
— pa3nuuaTh OMACHbIE U 0€30MACHBIE BEIECTBA.

- OMPECACIIATDh POJIb PA3JIMYHBIX BEIICCTB B MIPHUPOAC U TEXHUKE,
- OOBSACHSTH POJIb BEIIECTB B UX KPYTI'OBOPOTC.
- paCCMOTPEHUC XUMHNYCCKUX ITPOIECCOB:

- IPUBOJUTH IPUMEPBI XUMUYECKUX MPOLECCOB B IPUPOJIE;

- HaXOJUTh YepThl, CBUAETEIbCTBYIONME 00 OOIMX MPU3HAKAX XMMUYECKHUX IMPOIECCOB U HMX
pazInuusIx.

- UCTIOJIb30BAHNE XUMHUECKUX 3HAHU B OBITY:

— OOBSCHATDH 3HAUCHUE BCIICCTB B XXMN3HU U XO35ICTBE YeIOBEKA.
-00BSICHATD MHP C TOYKHU 3PCHUSA XUMHUU



Tabuuna pacnpeaejieHUs KOJUYECTBA YacoB

No KonnyecTBo yacos [Tprunnbl
n/_n Pa3znensl, TemMbl I'ocynapcrBenn |Pabouas U3MCHEHUS K. 4.
’ as mporpamMma |mporpamma

I[TOBTOPEHUE OCHOBHBLIX| 10 10

BOITPOCOB KVYPCA 8 KIIACCA U
1 BBEJIEHUE B KYPC 9 KITACCA

TEMA Ne 1. METAJUJIBL.
2 15 15

MPAKTAKYM Ne 1 2 3

(CBOUCTBA METAJUJIOB 1 UX

COEJAMHEHMN)
3 TEMA Ne 3. HEMETAJIJIbI o5 25

3

[IPAKTUKYM Ne 2 (CBOMCTBA 3

HEMETAJIJIOB " nx

COEJAMHEHMN)

TEMA Ne 6. OBOBIIEHUE
4 SHAHUU 11O XMMHHN 3A KVYPC|1g 10

OCHOBHOU [IKOJIBI,

ITOAI'OTOBKA K OI'D
5 Peseps 2 3

YuyeOHO-TeMATHYECKH I IVIaH
Ne Ha3sBanmue riaBbl Koumnuect IIpakTH4.padoTHI KonTtpoibH
I BO 4aCOB ble padoThI
aB
bl
1. | IOBTOPEHUE OCHOBHbIX 10 Nel.
BOITPOCOB KVPCA 8 KJIACCA U
BBEJIEHUE B KYPC 9 KJTACCA

2. | METAJIJIBL. 15 Nel-3 Ne2.
4. | HEMETAJIJIbI 25 4-6 Ne3.




6. 10 N4,
. OBOBIIEHUE
3HAHUN 110 XUMHUU 3A KYPC
OCHOBHOM IIKOJIBI,
ITOJAI'OTOBKA K OI'D
Peseps 1
Uroro. 61 6 4

Conep:xanue yueOHOT0 npeamera
1.IIOBTOPEHUE OCHOBHBIX BOIIPOCOB KYPCA 8 KJIACCA U BBEJIEHHUE B
KYPC 9 KJIACCA (109)
Xapakrepucuka syieMeHTa 1no ero nojoxkenuto B [IC JI.M. MenneneeBa. CBolcTBa OKCHJIOB,
KHUCJIOT, cojieil 1 ocHOBaHUH B cBeTe TO/I.
['enernueckue psapl MeTamwia W HeMetaia. [loHsiTHE O TEPEXOJHBIX DJIEMEHTaXx.
AmpoTtepHOCTb. ['eHeTHUECKHI PsiT IEPEXOAHOTO SJIEMEHTA.
Ilepnonnueckuit 3akon u [IC JI.MI. MenneneeBa B cBeTe yuyeHHs O CTpOEHMHM aroma. HMx
3HAUYCHHE.

IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI

Yyamuiics 101KeH ymemp:

MCIIOJIb30BATh NP XapPaKTCPUCTUKE MPEBPANICHUI BEIICCTB MOHATHS: «XUMUYECKAs PEaKIIHs,
«pEeaKlUU COCTMHEHUS», «PEAKIUU PA3TOKECHHS», «PEAKIIUU OOMEHay, «PEaKIuu 3aMeIICHHS,
«peaKIuu HEUTpaTIU3aIny, <«IK30TEPMHUUYECKHUE PEAKIUNY», «IHIOTEPMUUYECKUE PEaKIIUN»,
«0OpaTUMBIE pEaKIUu», «HEeoOpaTHUMbIe pEaKIUH», «OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKIu», «rOMOTE€HHBIE PEAKIIUNY», «TETEPOTCHHBIC PEAKINH», «KATATUTHYECKUE PEaAKIIUN»,
«HEKATAIUTUYECKHE PpEeaKIMu», «TeIUIOBOM J(PQPEeKT XUMUYECKOW pEeaKIuu», «CKOPOCTh
XUMHUUYECKON peaKIMmn», «KaTalau3aTop;

XapaKTepu30BaTh XUMHUYECKHE DOJEMEHTHl |—3-ro TMepuojoB MO UX TMOJOXKEHHIO B
[Tepuoanueckoit cucreme xumuueckux snemeHToB J[. M. MenaeneeBa: XMMHUYECKUN 3HAK,
MOPSIKOBBIM HOMEp, MEPHOJ], TPYIIa, MOArPYINa, OTHOCUTENIbHAs aTOMHas macca, CTPOSHUE
aToMa (3aps] sjapa, YHUCIO IMPOTOHOB M HEUTPOHOB B f1pe, OOIIEEe YUCIO 3JIEKTPOHOB,
pacrmpezieieHue AJIEKTPOHOB 10 ANEKTPOHHBIM CJIO0SM, ITPOCTOE BEIIECTBO, GopMyiia, Ha3BaHUE U
THII BBICIIIETO OKCH/IA ¥ THUJIPOKCHIA, JIETYYETO BOJIOPOTHOTO COSTMHEHHUS (711 HEMETAIJIOB));
XapaKTepu30BaTh OO0IIHMEe XMMHYECKHE CBOWCTBa aM(pOTEPHBIX OKCHIOB M THAPOKCHJIOB;
MIPUBOJIUTH TIPUMEPHI PEAKITHH, TTOATBEPKIAIONINX XUMUICCKUE CBOMCTBA aM()OTEPHBIX OKCHJIOB
U TUJIPOKCHUIOB;

JlaBaTh XapaKTEPUCTUKY XUMHUYECKHX PEaKIMi IO YHCIy M COCTaBY HCXOJHBIX BEIIECTB U
MPOJYKTOB pEaKIUu; TEIIoBOMYy 3(PQeKTy; HampaBIeHUIO MPOTEKAHUS PEAKIUU;, U3MEHEHHIO
CTEMeHel OKHUCJICHHUS DJEMEHTOB; arperaTHOMYy COCTOSIHHIO WCXOIHBIX BEIIECTB; YYacCTHIO
KaTajan3aTopa;

OOBSACHATh W TPHBOJIUTH NMPUMEPHI BIUSHUS HEKOTOPHIX (DaKTOpPOB (TpHpoJa pearupyrommx
BEIIECTB, KOHIIEHTpAIlMsl BEIIECTB, JaBIEHUE, TEeMIeparypa, KaTalu3aTtop, IOBEPXHOCTh
COTIPUKOCHOBEHUS PEarupyroIInX BEMIECTB) HA CKOPOCTh XUMHUYECKUX PEAKITU;

HAOIIO/IaTh W OTHCHIBATh YPAaBHEHHS PEaKIUi MEXIY BEIIECTBAMH C TTOMOIIBIO €CTECTBEHHOTO
(pPyCCKOTO WM POJTHOTO) SI3bIKA U S3bIKA XUMHUH;

MPOBOAMTH OIBITHI, MOATBEPKIAIONINE XHUMHUYECKHE CBOHCTBAa aM(pOTEPHBIX OKCHUIOB U
TUIPOKCHIOB; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PeakIiu OT pa3iuyHbIX (HakTopoB (MpHpoaa
pearupyrommx BeUIeCTB, KOHIEHTpPALlMs BEIIECTB, JaBIEHUE, TEMIeparypa, KaTaluzarop,
MOBEPXHOCTh CONPUKOCHOBEHHUS PEarupyrouux BEeIECTB).




MeTtanpeameTHblie pe3yabTaTbl 00y4eHHU sl

VYyamuiics 10J1KeH ymenn:

OTPEACATh 1ENh YYeOHOW NEATETHHOCTH C MOMOIIBI0 YYHUTEIS M CaMOCTOSATEIHHO, UCKATh
CpeIcTBa €€ OCYIIECTBJICHHUsA, paboTas IO IUJIaHy, CBEPATh CBOM JICUCTBUS C IEIBIO U TPHU
HEOOXOIUMOCTH UCTIPABIISTH OLMTUOKH C MIOMOIIBIO YUUTENS U CAMOCTOSTENILHO;

COCTaBJIATH AaHHOTALIMIO TEKCTA;

CO3/1aBaTh MOJIEIU C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA W MPEJCTaBICHUEM
WX B IPOCTPAHCTBEHHO-TpadUUeCKON UM 3HAKOBO-CUMBOJIMYECKON (hopMme;

OTIPECIIATh BUJBI KIIACCU(UKAIINHU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYIIECTBIISATH MPSAMOE JICTYKTUBHOE JI0KA3aTEIbCTBO.

2. METAJUJIBI. (15 yacoB)

[Tonoxenue meramios B 1IC JI.M. MenneneeBa. Meranuueckas CBsi3b, MET. KPUCTAJUIMYECKAs
pemerka. OOmme ¢usndeckne cBoicTBa MetauioB. CIUiaBbl, WX CBOWCTBA W 3HAYCHHE.
XUMHUYECKUE CBOMCTBA METAUIOB. OJIEKTPOXUMHUYECKUM psAJ HANpPsSHKEHUH METauIoB, €ro
WCIIOJIb30BaHUE MpU H3ydyeHUH XUMHUHM. CrocoObl TOJYYEeHHs] METAUIOB: MHPO-, THAPO- U
anekTpomeTautyprus. Kopposust metamioB u crnocoObl 00oprObl ¢ Hel.lllenouHbie MeTaIbl.
Mertamnsl B npupone. Ctpoenue artomon. lllenounsie Meramisl - mpocTeie BemiecTBa. Mx
buznyecKkue 1 XUMHUYECKHEe

CBOMCTBA. BaxHelIne COENMHEHUS IIETOYHBIX METAJUIOB - OKCHABL, TMAPKCUABL, conu. Mx
CBOMCTBAa M NPUMEHEHUE B HAPOJHOM XO3SICTBE. DJIEMEHThI INIABHOW MOArPYHIbl 2 TPYIIIHL.
CtpoeHne aTOMOB, (U3HYECKUE M XUMUYECKUE CBOMCTBA METAJIOB, HX TOJyueHUe. BaxkHel e
coenunenus II3M - okcunbl, ruapoKcuabl U cod. VX CBOMCTBA M MPUMEHEHHE B HAPOJIHOM
xo3siicTBe. Amomuauid.  CtpoeHue  aroma, (uU3MYECKME U XHMHYECKHE  CBOMCTBA
npocrtoroBemecTBa. CoeAuHEHHUs] alIOMHHUS W HUX aMm@orepHblii xapaktep. I[lomyueHue
TIOMUHMS, 3HAUCHUE eTajlyla B HapoJaHOM xo3siicTe. JKenezo. Ctpoenue atoma, GU3HUYECKUE
MXUMHUYECKHUE CBOICTBA MPOCTOrO BELIECTBA. [ 'eHeTnueckue psiabl xkenesa 2 u 3. KauecTBeHHbIE
peakIMu Ha KaTUOHBI *kene3a. Bajdneitmme conu xene3a. 3HaUeHHE METallla U €r0 CIUIAaBOB B
HapOJHOM XO351CTBE.

JIABOPATOPHBIE OIIBITHI: 2. O3nakomnenue ¢ obpasiiamu MeTamuioB. 3. B3zaumopeiictBue
METaJIOB C PACTBOPAMHM KUCJIOT U COJIEH.

4. O3HakomIieHHE ¢ 00pa3liaMy MIPUPOIHBIX COETMHEHUI: a) HaTpUs 0) KaJIbLiKs B) aJIFOMUHHUS T)
xkenesa. 5. [lonyueHnue ruipokcuia amtOMUHNS U €70 B3aUMOJIEHCTBUE C PACTBOPAMH KUCIIOT U
ocHOBaHuH. 6. KauecTBeHHbIE peaklluy Ha KaTHOHBI Jkenes3a 2 u 3.

IIpeaMeTHbIe pe3yJabTaThl 00yUeHUsI

VYyamuiicst 10J15KeH ymemp:

HCIIOJIb30BaTh MPU XAPAKTEPUCTHKE METAIUIOB M UX COCAMHEHUMN TMOHATHS: «METAJUIbL», «PSJ
aKTUBHOCTH  METAJNIOB»,  «IICJIIOYHBIC  METAJUIBI»,  «IIISJTOYHO3EMENILHBIC  METaJlIIBD,
HCIIOJIb30BaTh HX IIPU XAPAKTEPUCTUKE METAJUIOB; [JaBaTh XapaKTEPUCTHUKY XUMUYECKUX
AJIEMEHTOB-METAIJIOB (IIEIOYHBIX METAJIOB, MAarHWs, KajbIlWs, AJIOMHHUS, JKele3a) MO HX
nonoxkeHuro B Ilepuogmueckoil cucreme xumuuyeckux anemeHToB J[. M. Menneneesa
(XUMHYECKUI 3HAK, TOPSIKOBBIM HOMED, TIEPHO/I, TPYIINA, MOATPYIINA, OTHOCUTEIbHAS aTOMHAs
Macca, CTpoeHHe aToma (3apsia sapa, YUCIO MPOTOHOB M HEHUTPOHOB B sjpe, OOIee YUCIO
AJIEKTPOHOB, pacCHpeelieHHe OJJIEKTPOHOB IO DJEKTPOHHBIM CIIOSIM), TMPOCTOE BEIIECTBO,
dbopMyna, Ha3BaHUE M TUII BBICIIIETO OKCUAA U THAPOKCH/IA);

Ha3bIBaTh COCIMHEHUS METAJJIOB M COCTABIIATh UX (DOPMYJIBI 110 HA3BaHUIO,

XapaKTepU30BaTh CTPOCHHE, o0IIMe (PU3NYEeCKHe U XMMHUYECKHE CBOWCTBA MPOCTBHIX BEIIECTB-
METaJIJIOB;



OOBSICHATH 3aBHCHMOCTh CBOMCTB (WJIM TPEICKa3bIBaTh CBOWCTBA) XUMHUYECKUX 3JIEMEHTOB-
METAJUIOB (pajinyc, METAJUIMYECKUE CBOMCTBA 3JEMEHTOB, OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC
CBOWCTBA AJIEMEHTOB) M 00pa3yeMbIX UMU COCTUHEHUH (KUCIIOTHO-OCHOBHBIE CBOICTBA BBICIIIUX
OKCHJIOB U THMJIPOKCHIOB, OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT IIOJIOKEHUS B
Ilepuonnueckoi cucreme xuMuueckux anemenTos /. M. Menzeneesa;

OIKCBIBATH OOLIME XUMHUECKUE CBOMCTBA METAJUIOB C MOMOILBIO €CTECTBEHHOI'O (PYCCKOT0 MU
POJIHOTO) sI3bIKA U SI3bIKA XUMUU;

COCTaBIIAITh MOJICKYJISIDHBIE YPABHEHMSI PEaKLUi, XapaKTepU3YIOIIMX XHMUYECKUE CBOMCTBA
METAIJIOB U HUX COEIMHEHUH, a TaKXKE D3JIEKTPOHHBIE YpPaBHEHUS IIPOLECCOB OKHUCIIECHHUS-
BOCCTaHOBJICHUSI,

YPaBHEHHUS DJIEKTPOJUTUYECKON JHUCCOLMALMK; MOJIEKYJIpHBIE, TOJHBIE M COKpPALECHHBIE
VOHHBIC YPABHEHMSI PEAKLIUN C Y4aCTUEM JIEKTPOJIUTOB;

YCTaHABJIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXAY CTPOEHUEM aTOMa, XMMUUYECKOH CBSI3bIO,
TUIIOM KPUCTAJUIMYECKON PELIETKH METa/NIOB M UX COCIMHEHMH, UX OOIUMH (U3NYECKUMU U
XUMHUYECKMMH CBOMCTBaMU;

ONMCHIBATh XUMHYECKHE CBOWCTBA IIEIOYHBIX M IIEIOYHO3EMEIBHBIX METAJIOB, a TaKkKe
AIIOMUHUS U JKeJIe3a U UX COEIMHEHUI C MOMOILBI0 €CTECTBEHHOI'O (PYCCKOrO WM POAHOIO)
A3bIKA U SA3bIKA XMMUH;

BBIIOJHATh, HAOJMIOJaTh M ONUCHIBATH XMMHUYECKUN OSKCIEPUMEHT IO paclo3HABaHUIO
BaXHEHIINX KATUOHOB METAJUIOB, THIPOKCH]I-MOHOB;

HKCIEPUMEHTAJIbHO MCCIENI0BAaTh CBOMCTBA METANIOB U MX COEAMHEHMH, peliarhb
JKCIIEPUMEHTAIIBHBIE 3a/1a41 110 TeMe «MeTasuibly;

ONMCHIBaTh XUMHUYECKUH 3KCIEPHUMEHT C IOMOIIBI0 €CTECTBEHHOIO (PYCCKOrO WJIM POAHOIO)
A3bIKA U SA3bIKA XMMUH;

IPOBOAMTH pacueThl MO0 XMMHMYECKUM (OpMysiaM M YpaBHEHUSM peaklui, MPOTEKAaoIIUX C
y4acTHUEM METAIUIOB U UX COEIMHEHUN.

MertanpeameTHble pe3yJibTaTbl 00y4eHHs

Yyamuiics 10J1KeH ymemp:

paboTaTh MO COCTABJIIEHHOMY IUJIaHy, MCHOJB3YS Hapsly C OCHOBHBIMU U JONOJHUTEIbHBIE
cpezcTBa (COPaBOUHYIO JIMTEPATYPY, ClIOKHBIE TproOopsl, cpenctBa MKT); ¢ momouisio yuutens
oTOMpaTth Ui peleHusl yueOHbIX 3a7a4 HEOOXOAUMBIE CIOBAapH, SHIUKIIONEINH, CIPABOYHUKH,
AIIEKTPOHHBIE AUCKH;

COIOCTaBJISATh U OTOMPATh MH(GOPMALMIO, TOJYYEHHYIO U3 Pa3IMYHbIX UCTOYHHUKOB (CIOBapH,
SHIMKJIIONEUH, CIIPABOYHHKH, JJIEKTPOHHBIE TUCKH, CeTh MIHTepHEeT);

NpeJICTaBIsATh MH(GOPMALMI0O B BHUAE TaOJMI], CXEM, OMOPHOTO KOHCIEKTa, B TOM YHCJIE C
npuMmeHenneM cpeacts UKT;

0(QOpPMIISITH CBOU MBICIIM B YCTHOW U MUCbMEHHOM peur ¢ y4eTOM CBOMX YUE€OHBIX U HKU3HEHHBIX
pEUYEBBIX CUTYaLlU, B TOM 4Kcie ¢ npumeHeHneM cpeacts UKT;

COCTaBJISITh PELIEH3HIO Ha TEKCT;

OCYIIIECTBIIATh AOKA3aTENbCTBO OT IPOTUBHOTO.

.TIPAKTUKYM Ne 1. CBOMCTBA METAJIJIOB U UX COEJII/IHEHI/H7L (3 gaca).

1. OcyuiecTBieHne LEMOYKA XMMUUYECKUX MpeBpaiieHuil MetaioB. 2. [lonyuenue u cBoiicTBa
COECTMHEHUN METAJIIOB.

3. PelreHue skciepUMEHTANIbHBIX 337a4 Ha PaCllO3HABAHKE U MOJYUYE€HUE BEILIECTB.

IIpeaMeTHbIe pe3yabTaThl 00y4YeHHs

VYyamuiicst 10J15KeH ymemp:

oOpamiarbes ¢ 1a00paTOPHBIM 000PYIOBaHUEM M HarpeBaTeIbHBIMU IPHOOPAMH B COOTBETCTBUU
C MpaBWJIaMH TEXHUKH O€30I1aCHOCTH;

HaOJII01aTh 32 CBOMCTBAMU METAJIOB U UX COCMHEHUH U SBJICHUAMH, IPOUCXOISIIIUMH C HUIMU;



OTHCHIBATh XUMHYECKHIA KCIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO)
A3bIKa U S3bIKa XUMHUH;

ACJIaTh BBIBOALI 11O PE3yJIbTaTaM IIPOBCACHHOI'O SKCIICPUMCHTA.

MeTanpeamMeTHble pe3yJabTaTbl 00y4eHUs

VYuamuiicst J0J15KeH ymemp:

OTpeeNaTh, UCXOMs U3 yueOHOW 3a7aud, HEOOXOJMMOCTh HCIOJIb30BaHUS HAONIOACHUSA WU
HKCIIEPUMEHTA.

HEMETAJLJIBL. ( 25 yaca)

[Tonoxxenne nemeramuioB B [IC J.M. MenaeneeBa, OCOOEHHOCTH CTPOCHHSI aTOMOB,
3JIEKTPOOTPULATENBHOCTh KaK Mepa HEMETAJUIMYHOCTU. Psj  3IeKTpoOTpULATEIbHOCTH,
Kpucrannmueckoe cTpoeHE HEMETAILIOB.

Bonopon. Ilonoxenue B IIC, crpoenue aroma, Qu3myeckue W XHUMHUYECKHE CBOMCTBA.
[Tony4yenue n npumeneHune Bojopoaa. OOmas xapakrepucTuka rajaoreHoB. CTpoeHHe aTOMOB.
[TpocTsie BemecTBa, UX PU3NYECKUE U XUMUYECKHE CBOMCTBA. OCHOBHOBIE

COEIMHEHUS T'aJIOTEHOB: T'aJIOT€HOBOJIOPO/IbI, rajoreHuibl. KauecTBeHHas peakuus Ha XJIOPHJ-
noH. Kparkue cBegenus o xjope, Opome , Home u ¢rope. IlpuMeHeHue rajioreHoB U HX
coequHeHU B HapogHoM xo3sictBe. Cepa. CTpoeHHMs aroMa, aJIOTPOINHMs, CBONCTBA U
pUMEHeHHe poMOnueckoit cepbl. OKcHIbI cepbl 4 U 6, UX MONTy4YeHHe, CBOMCTBA U

npuMmeHenrue. CepoBOOpOAHAs U CEpHHUCTble KHUCHOThl. CepHas KHCIOTa M €€ COJIM, HX
npuMmeHnenue. KauecTBeHHas peakius Ha cynb(arsl.

A3zor. CrpoeHue aromMa M MOJIEKYNbl, CBOMCTBa IPOCTOrO BeElleCTBA. AMMHAK, CTPOCHHUE
MOJIEKYJIbI, CBOMCTBA, IUIy4Y€HUE U IPUMEHEHHE.

Conu amMMoOHUs, UX CBOWcCTBa M mpuMmeHeHue. Oxcuanpl azota 2 U 4. A30THas KHUCJIOTa, €e
CBOICTBa, ITOJIy4eHUE U npuMeHenue. Hurpartsl u

HuUTpuThl. [lpobnema wux coaepkaHHs B CEIbCKOXO3SHCTBEHHOW NPOAYKIMU. A30THBIE
MUHepasibHble ynoOpenusi. ®ocdop. CrpoeHue aroma, ajUIOTPONHMs, CBOMcTBa Oe€lI0ro u
kpacHoro ¢ocdopa, ux npumenenue. Oxcup Gocdopa (5), oprodocdhopnas kucnora, pocdarsi.
®docdopHble yaoOopeHus.

VYrnepoa. CrpoeHue aroma, ajsIOTPONUsI, CBOMCTBA alNITPONHBIX MOAU(UKALUN, IPUMEHEHHE.
Oxcuapl yrinepoaa (2) u (4). ux cBoiicTBa,noigy4eHrue U npuMeHeHre. KauecTBeHHas peakuus Ha
yraekucibii ra3. KapOoHaTsl: KaJlbLUT, cOJa, OTAIll, UX 3HaYEHHE B IPUPOJE U AJIs

yenoBeka. KauecTBeHHass peakuus Ha  kapOoHar-uoH.Kpemumit. CrpoeHue aroma,
KPUCTAJUTMYECKUN KPEMHHUM, €ro CBOICTBA, MpuMeHeHue. Okcu kpemuus (4), ero mpupoaHbie
Pa3HOBUAHOCTH.

Cunukarbl. 3HAYEHUE COEOUHEHUN KPEMHHUS B JKMBOM W HEXUBOW mnpupoje. CuiaumkaTHas
IIPOMBIIIIIEHHOCTb, CIPbE, IPOAYKIIHS.

JIABOPATOPHBIE OIIBIThI: 7. KauecTBeHas peakmusi Ha XJOPUI-WOH. 8. KauyeCTBEHHAs
peakuus Ha cyibdar-uoH. 9. PacnoznaBanue coneit ammonus. 10. [ToxydeHue yriekucioro rasza
U ero pacno3HaBanue. 11. KauectBeHHast

peaknus Ha kapOoHaT-uoH. 12. O3HaKOMIIEHHE C IPUPOIHBIMU cHiiMKaTamu. 13. O3HakomileHHe
PO 1y K MHEN CUCIIMKATHOM MPOM BIIIJIEH HOCTH.

IIpeaMeTHbIe pe3ybTaThbl 00y4YeHUSs

Yvuamuiics 10J1KeH ymemp:

WCIIOJIB30BaTh IPU XapAKTEPUCTHUKE METAUIOB M HMX COCIWHEHHUW IOHATHS: «HEMETAJIbDY,
«TaJIOTeHbl», «AJJIOTPOIHBIE BHUJIOU3MEHEHUS», (OKECTKOCTb BOBD), «BPEMEHHAs >KECTKOCTb
BOJIbI», «IIOCTOSIHHAsl KECTKOCTh BOJBI», «0OIIasi JKECTKOCTh BOABI»;IaBaTh XapaKTEPUCTHUKY
XUMHUYECKHX AJIEMEHTOB-HEMETAIUIOB (BOJOPOAA, FaJIOTeHOB, KUCIOPO/Ia, CEePHl, a30Ta, Gocdopa,
yriepoja, KpeMHUs) 0 UX MojoxkeHuto B Ilepuoauueckoil cucremMe XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa (XMMHUYECKMIM 3HAK, MHOPSAAKOBBIM HOMEp, NEPHUOA, TpyMNma, MOATPYIIA,



OTHOCUTEJIbHAs aTOMHAasi Macca, CTpOEHUEe aToma (3apsij spa, Yuciao MPOTOHOB U HEUTPOHOB B
a1pe, o01ee Ynucio AMEKTPOHOB, paclpeesieHue JIEKTPOHOB O 3JIEKTPOHHBIM CJI0SM), IPOCTOE
BEIIECTBO, (OpMyJia, Ha3BaHUE M THUI BBICIICTO OKCHIA W THAPOKCHIA, opMyla U XapakTep
JIETY4Yero BOJIOPOJHOTO COEIWHEHUS);Ha3bIBaTh COCAMHEHHUS HEMETANIOB M COCTAaBISATh HX
dbopMyIlbI TI0O HA3BAaHUIO;XapPAaKTEPU30BaTh CTPOCHHUE, OOIHMe (U3MUECKUE W XUMHUYECKHE
CBOICTBA MPOCTHIX BEIIECTB-HEMETAIUIOB;00bSICHITh 3aBUCUMOCTb CBOMCTB (MJIU IIPECKa3bIBATh
CBOMCTBA) XHMMHYECKUX DJEMEHTOB-HEMETAUIOB (paJudyCc, HEMETAJIMYeCKue CBOMCTBA
3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA 2JIEMEHTOB) M 00pa3yeMblX HMHU
COCIMHEHUHN (KUCITOTHO-OCHOBHBIE CBOMCTBA BBICHIUX OKCHUJOB W THAPOKCHIOB, JIETYyUUX
BOJIOPOJHBIX COEIUHEHHH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA) OT IOJOXEHUS B
[lepuonuueckoii cucreme xumuueckux siemeHtoB JI. M. MeHneneeBa.onuceiBaTh 001IKE
XUMHYECKHE CBOWMCTBAa HEMETANIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOIrO MM POJIHOTO) SI3bIKA
U s13bIKa XUMHUU;

COCTaBIISITh MOJICKYJISIDHBbIC YpPaBHEHHs PEaKIUi, XapaKTePU3YIOIIMX XHWMHUYECKUE CBONCTBA
HEMETAJUIOB M HMX COCJAMHEHHH, a Tak)Ke DJIEKTPOHHBIC YpaBHEHHUsS IPOLIECCOB OKHUCIICHUS-
BOCCTAHOBJICHHSI;yPABHEHUS DJICKTPOIUTUYECKON AMCCOIUAIINK;, MOJICKYJISIpHbIE, TOJHBIE H
COKpAIllCHHbIE HWOHHBIC YpPAaBHEHHUS pEaKIMi C y4acTUEM DJIEKTPOJUTOB;yCTAHABIMBATH
MPUYMHHO-CJIEICTBEHHBIE CBS3M MEXKAY CTPOGHHEM aroMa, XHMHUYECKOH CBSI3bI0, THIIOM
KPUCTALIMYCCKON PEIIETKH HEMETAJUIOB W WX COCAMHCHHM, UX OOmMUMHU (U3HYECKUMHU U
XUMHYECKHMMH  CBOMCTBAMM;ONUCHIBATh XMMHUYECKHE CBOWCTBA BOAOPOJA, TIaJlOTEHOB,
KHCJIOpO/a, cepsl, a30Ta, ¢pocdopa, rpadura, anMasa, KpEMHUS U UX COCTUHEHUN C TIOMOIIBIO
€CTECTBEHHOT'O (PYCCKOTO MU POJHOTO) SI3bIKA U A3bIKa XUMUHU;

OMUCHIBaTh CHOCOOBI YCTPAaHEHUS! JKECTKOCTH BOJBI U BBINOJHATh COOTBETCTBYIOLIUN UM
XUMHUYECKHM IKCIIEPUMEHT;BBITIONHATh, HAOMIOIaTh U OMUCHIBATH XUMUYECKUH IKCIIEPUMEHT 110
pacrio3HaBaHUI0O MOHOB BOJOpOAa W aMMOHUs, cyib(ar-, KapOboHar-, cuiaukar-, ¢docdar-,
XJOpUI-, OPOMUA-, MOIUA-UOHOB;IKCIIEPUMEHTAILHO HCCIEeI0OBaTh CBOWCTBA METAJUIOB U HX
COCIMHEHUH, peniaTh HKCIIEPUMEHTANIbHBIE 3a71a4u 110 TeMe «HemeTamby,

OTHCHIBATh XUMHYECKHH JKCIEPUMEHT C MOMOIIBI0 €CTeCTBEHHOTO (PYCCKOTO WM POJHOTO)
SI3bIKA U S3BIKA XUMUU;IIPOBOJIUTH PACUYETHI M0 XUMUYECKUM (POPMYJIaM M YPABHEHHSIM PEaKIIU,
MPOTEKAIOLIUX C YYACTUEM HEMETANIOB U UX COECIMHEHUM.

MeTtanpeameTHblie pe3yabTaTbl 00y4eHHusl

Yyamuiics 10J1KeH ymemp:

OpraHU30BBIBATh y4E€OHOE B3aUMOJICHCTBHUE B TpyMIe (pacrpeacsisTh PO, JOTOBapUBATHCS
JIPYT C APYTOM H T. J1.);[IPEeIBUIETH (MPOTHO3UPOBATH) MOCIEICTBUS KOJIEKTUBHBIX PEIICHUH;
MOHUMATh MIPUYMHBI CBOETO HEYCIeXa U HaXOAUTh CIIOCOOBI BBIXO/1a U3 3TON CUTYAIIHUH;

B JMAaJoOre C YYHUTENEM YYHUTbCS BbIpa0AaThIBATh KPUTEPHUH OICHKHM U OIpENessaTh CTENeHb
YCHENIHOCTA BBITTOJHEHUS CBOCH pabOTHI M pabOThI BCEX, UCXOS U3 UMEIOIIUXCS KPUTEPUEB,
COBEPILIEHCTBOBATh KPUTEPHUH OLIEHKHU M MOJIb30BaThCsl UMHU B X0J1€ OLIEHKH U CAMOOIICHKH;
OTCTaMBaTh CBOIO TOYKY 3PEHUS, apTYMEHTUPYS €€;IT0ITBEPKAaTh apTyMEHTHI (DaKTaMu;
KPUTUYHO OTHOCHUTBCSI K CBOEMY MHEHUIO;CIyIIaTh JIPYTUX, MbITAThCS MNPUHUMATh JIPYryIO
TOYKY 3pEHHS, OBITh TOTOBBIM H3MEHHTH CBOIO TOYKY 3PEHHUS;COCTaBIATH pedepaT 1o
ompeeneHHon GopMe;0CyIeCTBIAThH KOCBEHHOE pa3IeIUTeNbHOE T0KA3aTeNbCTBO.

[TIPAKTUKYM Ne2. CBOMCTBA HEMETAJIJIOB Y UX COEJMHEHMUIA. (3 uaca)

4. PemieHue »KCHEpUMEHTANBHBIX 3amad no Teme «lloarpynma kucimopoma». 5. Pemenue
AKCIIEPUMEHTAIIbHBIX 33/1a4 O

teme «lloarpymma a3ora u yriaeponay. 6. [lonydenue, coOnpanue u pacro3HaBaHUE Ta30B.
IIpenmeTHble pe3yJbTaThl 00y4eHHs

VYyaimuiics 10J1KeH ymems:

oOpamiarbes ¢ 1a00paTOPHBIM 000PYIOBaHUEM M HarpeBaTeIbHBIMU IPHOOPAMH B COOTBETCTBUU
C MpaBUIaMH TEXHUKU O€3011aCHOCTH;



HAOIO/IaTh 332 CBOMCTBAMHM HEMETAVIOB M MX COCIWHEHUN W SIBICHUSIMU, TMPOUCXOISIIUMU C
HUMU;OMKUCHIBATh XMUMHYECKUN SKCIEPUMEHT C IOMOIIBI0 €CTECTBEHHOr0 (PyCCKOro WU
POJIHOTO) SI3bIKA U SI3bIKa XUMUU;I€aTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.
MeTanpeamMeTrHble pe3yJbTaTbl 00y4eHUus

Yyamuiics 10JIKeH ymems:

OTpeeNATh, UCXOs U3 y4yeOHOU 3ahayu, HEOOXOTUMOCTh HCIOJIb30BaHUS HAONIOIECHUS WU
HKCIIEPUMEHTA.

Tema 5. O00011eHNe 3HAHUT 10 XMMHUM 32 KYPC OCHOBHOM mKoJbl. [loaroroska

K rocyapcrseHHoi nroropoii arrecranuu (T'HA) (10 v)

Ilepuonnueckuii 3akoH u lleprognueckas cuctema xumuueckux anemeHToB 1. M. Menneneesa.
®u3NUecKuil CMBICT TMOPSAJKOBOIO HOMEpa »JJEMEHTa, HOMEpPOB TNEpHOJa U  TPYIIIIHL.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 3JIEMEHTOB M UX COCJUHEHHH B MepHoJax M IpyIlax B
CBETE MPEJCTaBICHUIN O CTPOEHUU aTOMOB 3JIEMEHTOB.3HaUEHUE MMEPUONUECKOro 3aKoHa. Buabl
XUMHYECKHX CBSI3€M M THUIBI KPUCTAUTMYECKUX PEIIeTOK. B3anMOCBSI3b CTpOEHUS U CBOMCTB
BemiecTB. Knaccudukarus XUMUYECKUX PEaKIMid 10 Pa3IMYHBIM TpPU3HAKAM (YHCIIO M COCTaB
pearupyromux 1 00pa3yroIuxcsl BEUIecTB; HaTUYMe TPaHUIIbl pasnena (as; TermnoBoi 3pheKT;
W3MEHEHUE CTENEHEW OKHUCJICHUS aTOMOB; MWCIIOJIb30BAHHE KaTajlu3aTtopa; HalpaBlieHUE
npotekanus). CKOpOCTh XMMHUYECKUX peakuuid u (akTopsl, Biusgoomue Ha Hee. OOpaTUMOCTh
XUMHUYECKHX PEAKIHA U CIOCOObI CMENICHUS XUMHUYECKOro paBHOBecHs.IIpocThie M CIOXKHBIC
BelecTBa. MeTauibl U HeMeTauibl. | eHeThyeckue psapl MeTajuia, HeMeTaula M MepexoaHOTo
MeTaya. OKCUIBI U TUAPOKCUIBI (OCHOBAHMS, KUCIOTHI, aM(pOTEpHbIE THIPOKCHUIBI), coiu. Mx
cocTaB, Kiaccudukaiys U o0lMe XUMHUYECKHE CBOMCTBAa B CBETE TEOPUU DIEKTPOJIUTUUECKON
JIUCCOIUAIIUH.

JInuyHoCTHBIE pe3yJIbTAThI 00yYeHH s

VYyamuiics 10JIKeH:

3HAMb U NOHUMAMb. OCHOBHBIE HCTOPUYECKUE COOBITHS, CBSI3aHHBIE C Pa3BUTHEM XUMUU U
00111ecTBa; JOCTHXKEHUS B OOJACTH XMUMHUHU W KYJIbTYpHBIE TpaJulMH (B YaCTHOCTH, HAay4HbIE
TpaAUIIUN) CBOCH CTpaHbl; OOIIEMUPOBLIE JOCTHKEHUS B 001aCTH XUMHUH; OCHOBHBIEC TIPUHITUIIBI
Y TpaBWJIa OTHOIIEHUS K TIPUPOE; OCHOBBI 3I0POBOI0 00pasa *KU3HH U 370POBbeCOEpETaroInx
TEXHOJIOTHil;[TpaBuia MOBEACHUS B YPE3BbIYAMHBIX CHUTYyalUsIX, CBSI3aHHBIX C BO3JEHCTBUEM
pa3IMYHBIX BEIIECTB; OCHOBHBIE TIPaBa U OOS3aHHOCTH TpakJIaHWHA (B TOM YHCIIEC Y4aIlerocs),
CBSI3aHHBIE c JUYHOCTHBIM, npodeccnoHaIbHBIM u KU3HEHHBIM
CaMOOTIPE/ICIICHUEM; COITMATTbHYIO 3HAYMMOCTh U COJIep KaHue Mpodeccuii, CBSI3aHHBIX C XUMUEH;
UCNBIMBIEAMb . UYBCTBO TOPAOCTU 32 POCCUICKYI0O XUMUYECKYIO HayKy U YBaO)KEHHE K UCTOPUHU
€€ pa3BUTHS; YBaXEHUE W TPUHATHE JOCTHKEHUW XUMHUU B MHUPE; JIO00BH K TPHUPOJIE;
YBaXXEHHE K OKPYXKAIOUUM (y4JalluMCs, YYUTETSIM, POJUTENSAM M Ap.) — YyMEeTh CIyllaTh U
CIBIIIATH MMApTHEPa, MPU3HABATH MPABO KAXJAOT0 HAa COOCTBEHHOE MHEHUE, TPUHUMATh PEIICHUS
C YYETOM IMO3MIIMI BCEX YYACTHUKOB; UYBCTBO MPEKPACHOTO U ICTETHUYECKUX YYBCTB Ha OCHOBE
3HAKOMCTBA C MHPOM BEHIECTB M HX NPEBPAIICHUHA,; CaMOyBaXEHHE M SMOIMOHAIHHO-
MOJIOKUTEIHHOE OTHOIICHUE K cebe;

npu3HaABams: NICHHOCTH 37I0POBBS (CBOETO U JIPYTUX JIFOJEH ); HEOOXOAMMOCTh CAaMOBBIPAKECHHUSI,
caMmopean3aluu, COLUAIBbHOIO PU3HAHMS;

0CO3Haeamsp: TOTOBHOCTh (WJIM HETOTOBHOCTH) K CAMOCTOSITEIbHBIM TTOCTYIKAM U JICUCTBHUSIM,
OTBETCTBEHHOCTh 32 MX PE3YyJbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTh) OTKPBITO BbIpaXaTh U
OTCTaWBaTh CBOIO MO3HIINIO U KPUTUIHO OTHOCUTHCS K CBOUM ITOCTYIIKAM;

RPOAGIAMB: YKOIOTUYECKOE CO3HAHHE; MO0OPOKENaTeIbHOCTh, OBEpUE M BHUMATEIHHOCTH K
JIOJIIM, TOTOBHOCTh K COTPYJHHUYECTBY W JpYXOe, OKa3aHWIO TMOMOIIM TeM, KTO B HeH
HYyX/aeTcs; O0OOOIICHHBIH, YCTOHYMBBIMA W M30UpaTeNbHbIM IO3HABATENBHBIA HHTEPEC,
MHUIMATUBY U JI0003HATEIFHOCTh B M3yUYEHUU MUPA BELIECTB U PEAKIIHIL; 11eJIeyCTPEMIIEHHOCTD
M HAaCTOMYMBOCTb B JOCTHXKEHHHM II€JIe, TOTOBHOCTb K IMPEOJIOJICHUIO TPYIHOCTEH;
yOeXAEHHOCTh B  BO3MOXKHOCTH  TO3HAHMSI  MPHUPOABI, HEOOXOAWMOCTH  Pa3yMHOIO
WCTIONIb30BaHUs JOCTHKCHUI HAYKU M TEXHOJIOTHH JIJIsl pa3BUTHS OOIIECTBA;



ymemp: yCTaHABJIMBATHL CBA3b MCXKAY MOCIbBKO H3YUYCHUA XUMHU W TCM, A UYCro OHa
OCYILECTBIIsACTCS (MOTHBAMHU); BBINOIHATE KOPPUTHUPYIOIIYI0 CAMOOLICHKY, 3aKJIIOYAIOILYIOCs B
KOHTpPOJIC 3a MpouecCoM HU3Y4YCHHUA XUMHU W BHCCCHUH HCO6XOIII/IMBIX KOPPCKTUBOB,
COOTBETCTBYIOLIMX 3TanaM U croco0aM HM3y4eHUs Kypca XMMHHM; BBIITOJIHATh PETPOCIEKTUBHYIO
CaMOOILICHKY, 3aKJIIOYAIONIYIOCS B OIEHKE Mpolecca M pe3yibTaTa H3yueHHs Kypca XHMHUHU
OCHOBHOM ILIKOJIBI, IOJBEIEHUU UTOTOB HA OCHOBE COOTHECEHMSI LieNIel U pe3ysIbTaToB;

CTPOUTL JKHU3HCHHBIC U HpO(beCCI/IOHaHBHBIe IUIaHbl C Y4YCTOM KOHKPCETHBIX COLHUAJIBbHO-
UCTOPUYECKHX, OJUTUYECKUX U HIKOHOMHUYECKUX YCIOBHUH; OCO3HAaBaTh COOCTBEHHbIE LIEHHOCTH
U COOTBCTCTBUC HUX IMPHUHUMACMBIM B JKHU3HU PCIICHHUAM; BCCTU JHAJIOI Ha OCHOBC
PABHOIPAaBHBIX OTHOIIEHUMM M B3aUMHOIO YBA)XKCHUS; BBLACIATh HPABCTBEHHBIM aclekT
NOBEJICHUS WU COOTHOCHTH IIOCTYNKH (CBOM W APYTUX JIOAEH) M COOBITUA C HPUHATHIMU
THUYECKUMH HOpMaMHM; B IpefesiaX CBOUX BO3MOYKHOCTEH NMPOTHBOJCHCTBOBAaTh AECHCTBUSAM U
BIIMSTHUSIM, TIPEJICTABIISIOLINM YTPO3Y KU3HH, 37I0POBBIO U O€30MACHOCTH JIMYHOCTH U O0IIECTBA.
IInanupyemsle pe3yJibTaThbl 00yYeHH:

BbInyCKHUK HAYYUTCS:

* ONIUCBHIBATh CBOMCTBA TBEPIBIX, MKHUJIKHUX, TIa3000pa3HbIX BEIIECTB, BBLACSAS HX
CYIIIECTBEHHBIE PU3HAKHY;

* XapaKTepu30BaTh BELIECTBA IO COCTaBY, CTPOEHUIO M CBOMCTBaM, YCTaHaBIMBATh
MNPUIUHHO-CJIICACTBCHHBIC CBA3U MCKIY JaHHBIMH XapaKTCPHUCTUKaMH BCUICCTBA,

* PaCKpBIBATh CMBICII OCHOBHBIX XMMUYECKUX MOHATHH «aToM», «MOJIEKYJIa», «XUMHUECKUN
DIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBOY», «BAJICHTHOCTHY», UCIOIB3Ys 3HAKOBYIO
CUCTEMY XUMMUU;

* 1300pakaTh COCTAaB MPOCTEHIINX BEIIECTB C MOMOUIBI0 XUMUYECKUX (POPMYIT U CYIIHOCTh
XMMHUYECKHX PEeaKLUil ¢ OMOILBIO XUMUYECKUX YPaBHEHUI;

® BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYIISIDHYIO W MOJIIPHYIO MACChbl BEIICCTB, da TaKXKE
MacCOBYIO JIOJIF0O XHUMHUYECKOTO 3JIEMEHTa B COEAMHEHUSAX JUISI OLEHKH HUX MPaKTHUYECKOM
3HAYNMOCTH;

* CPaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHUS, KUCIOTHI, COJIU;

® KJ'IaCCI/I(i)I/IIII/IpOBaTB OKCHJBbI 1 OCHOBAHUJ 110 CBOfICTBaM, KHCJIOTBI U COJIM 11O COCTABY,

* [10JIb30BaThCA J1a0OPATOPHBIM 000PYIOBAHUEM U XMMUYECKOH MOCYIO0H;

® IPOBOAWUTE HECIIOKHBIC XUMHUYCCKUC OINBITHI U Ha6J'II-O)1€HI/I5[ 32 M3MEHEHHUSIMH CBOMCTB
BEIIECTB B Ipollecce MX MpEeBpalleHui; coOII0AaTh MpaBWiia TEXHUKM O€30MacHOCTH NpHU
MIPOBEICHUH HAOJIOICHUI U OTIBITOB;

* pa3nuyaTh OSKCIEPUMEHTAJIBHO KHUCIOTHI M IIENOYM, TOJb3YACh HHIMKATOPaMHU;
OCO3HaBaTh HEOOXOIUMOCTH COOJIIO/IEHUSI Mep 0€30IacHOCTH MpH OOpallleHuu ¢ KUCIOTaMHu U
11eJI0YaMHU.

* pacKpbIBaTh CMBICI Neproandeckoro 3akona J[. . Menzaeneena;

* OMMCHIBATh U XapaKTEPU30BaTh TAOINYHYIO (POPMY MEPUOJUUECKON CUCTEMBl XMMUYECKHX
DIIEMEHTOB;

* XapaKTepu30BaTh COCTaB AaTOMHBIX SJA€p U paclpeleNieHHe YHuclia 3JIEKTPOHOB IO
SJICKTPOHHBIM CJIOSIM 4aTOMOB XHMHUYCCKHX OJCMCHTOB MaJbIX IICPHUOJ0B HGpHOHH‘IeCKOfI
CHCTEMBI, a TAaKXKe KaJlus ¥ KaJIbIIHs;

* pa3InyaTh BHUJBI XMMHYECKOW CBS3M: MOHHYIO, KOBAJICHTHYIO MOJSPHYI, KOBAJIEHTHYIO
HEMOJISIPHYIO U METAJTTNYECKYIO;

* 300paXkaTh DJEKTPOHHO-UOHHBIE (DOPMYJIBI BEMIECTB, OOPa30BAHHBIX XUMHUYECKUMH
CBSI3SIMU Pa3HOTO BH/JIA;

* BRIABIISITH 3aBHCUMOCTEL CBOMCTB BCIHICCTB OT CTPOCHUA HUX KPHUCTANIHMYCCKHUX peHJéTOKI
HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJUIMYCCKUX

* XapaKTepU30BaTh XUMHYECKHE HJIEMEHTbl M HMX COCIMHEHHS Ha OCHOBE IOJIOXKCHMS
HJIEMEHTOB B NMEPHOAMYECKON CHCTEME U 0COOEHHOCTEH CTPOCHUS UX aTOMOB;



* XapaKTepU30BaTh HAy4YHOE W MHPOBO33PEHUECKOE 3HAYEHUE MEPUOAMYECKOr0 3aKOHa U
MEePUOIUYECKON CHCTeMbl xuMuuyeckux »diemeHToB JI. 1. MenneneeBa; © OOBSCHATH CYTh
XUMHUYECKHUX TPOIECCOB U UX MPUHIMITUATBEHOE OTINYHE OT (PHU3UICCKUX;

* Ha3bIBaTh MPU3HAKU U YCIOBHS MPOTEKAHUS XUMUUECKUX PEAKIIUH;

* YCTAHABJIMBATh MPUHAUICKHOCTh XUMHUYECKOW PEAKUUU K OINPEACTIEHHOMY THITY 10
OJIHOMY M3 KJIaCCH(UKAIMOHHBIX IMPU3HAKOB: 1) IO YMCIYy M COCTaBY HMCXOIHBIX BEIIECTB U
IPOAYKTOB peakuuu (peakuuu COEAMHEHHUs, pa3JIOKEHMs, 3aMelleHus U oOMeHa); 2) no
BBIZICJICHUIO WJIM TIOTJIONMIEHUIO TEIIOTHl (PEaKIMH SK30TEPMUUYECKHE W DHIOTEPMHYECCKHUE);
3) 10 M3MCHEHHUIO CTENEHEeH OKHCICHHMS XMMUYECKUX 3JEMEHTOB (PEaKIMH OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIC); 4) IO 0OPAaTUMOCTH TIpoliecca (peakuu 0OpaTuMbie 1 HEOOpaTUMEIE);

* COCTABJISATh YPABHEHUS DSJIEKTPOJMTHUYECKOW AUCCOLUMALMU KHUCIOT, IIEJIO0YEH, COJEH;
MOJIHBIC M COKpAIIEHHBIE WOHHBIC YpPaBHEHHS pEaklUid OOMEHAa;, YpaBHEHHS OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIU;

* IPOTHO3UPOBATH MPOJYKTHl XMMHUECKUX pPEaKIHil 1Mo (opmMmyliaM/Ha3BaHUSM HCXOIHBIX
BEIIECTB; ONPEICISITh HCXOIHBIC BENIECTBA 110 (hOpMYyJIaM/Ha3BaHUSM IPOJTYKTOB PEaKIINU;

* COCTaBIIATh YPaBHEHHS PEAKIIMil, COOTBETCTBYIOIIUX MOCIEIOBATEIBHOCTH («IIETOYKE))
MIPEBPAIICHUI HEOPTaHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB;

* BBISIBJISITh B MPOLECCE SKCIIEPUMEHTa NPU3HAKH, CBHUJIETEIBCTBYIOLIME O MPOTEKAHUU
XUMHYECKON PEAKIIUU;

* IPUTOTOBJISITH PACTBOPHI C ONPECIEHHON MAaCCOBOM J0JIe pacTBOPEHHOTO BEIIIECTBA;

* ONIPEACNIATh XapaKTep Cpeabl BOJHBIX PACTBOPOB KHUCIOT W IIEIOYEH IO HU3MEHEHUIO
OKpAaCKH WHJIUKATOPOB;

* MPOBOANTH KAYECTBEHHBIC PEAKIMH, MOATBEPXKIAIOIINE HaJUYHEe B BOJHBIX PacTBOpPax
BEILIECTB OTACIbHBIX HOHOB

* ONIPEACNATh TPUHAMICKHOCTh HEOPraHWYECKHX BEIIECTB K OJIHOMY U3 HU3YYCHHBIX
KJIACCOB/TPYIIT: METAIJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBIISATH (POPMYIIBI BEHIECTB MO UX Ha3BAHUSM;

* OIPEACINIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS 3JIEMEHTOB B BELIECTBAX;

* COCTaBIISATh (HOPMYJIBI HEOPTaHUYECKUX COCTUHEHUU MO0 BAJICHTHOCTSM W CTENEHSIM
OKHCJICHUS DJIEMEHTOB, a TaKXKe 3apsiiaM HOHOB, YKa3aHHBIM B TaOIHUIIE PACTBOPUMOCTH KHUCIIOT,
OCHOBAHHI U COJICH;

* 00BSCHATH 3aKOHOMEPHOCTH U3MEHEHUs (PU3MUECKUX U XHUMHUYECKUX CBOMCTB MPOCTHIX
BEIECTB (METAIJIOB M HEMETAIJIOB) M WX BBICHIUX OKCHJOB, OOpPAa30BAHHBIX 3JIEMEHTaAMU
BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOINME XMMHUUYECKHE CBOMCTBA, XapaKTEPHBIC JIJIST TPYII OKCHUJIOB: KUCIOTHBIX,
OCHOBHEIX;

* Ha3bIBaTh OOIME XHMHYECKHE CBOMCTBA, XapaKTEpHBIE I KaXKIOTO M3 KIACCOB
HEOPraHWYECKUX BEILECTB: KUCIOT, OCHOBaHMH, COJIEH;

* MPUBOJIUTH  MPUMEPHI  PEAKIUN,  TMOATBEPKIAONINX  XHUMHYECKHE  CBOWCTBA
HEOPTraHWYECKHUX BEILECTB: OKCHIOB, KHUCIIOT, OCHOBAaHUM U COJIEH;

* ONIPEACNATh BEIIECTBO-OKUCIHUTEIb W BEIIECTBO-BOCCTAHOBUTEIh B OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKLIUSX;

* COCTaBJIATh OKUCJIUTEIHbHO-BOCCTAHOBUTEIbHBIA OaslaHC (11 M3YYEHHBIX peakiuil) 1o
MPEAJIOKEHHBIM CXEMaM PEaKIIMii;

* MPOBOANTH JIA0OPATOPHBIC OMBITHI, MOATBEPKIAIOIINE XUMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTraHWYECKHUX BEILECTB;

Buinycknuk noayuum 603mMoMucHOCIb HAYUUMBCA:

* 2PAMOMHO 0OPAWAMBCS C BEUECMBAMU 8 NOBCEOHEBHOU IHCUSHU,

* 0CO3HABAMb HEOOX00UMOCb COONOCHUS NPABUIL IKOLOSUHECKU Oe30NACHO20 NOBEOeHUsl 8
OKpYIcaroueli nPUpooHoll cpeoe;

* NOHUMAMb CMBICA U HE0OXO0OUMOCMb COOMI0O0EHUS NPEONUCAHUL, NPedadeaemMblX 8 UHCIMPYKYUIX
NO UCNONBb30BAHUIO IEKAPCMS, CPeOCME ObIMOBOU XUMULU U Op.;



* UCNOAB3068AMb npuobpeménmvie KIloyegole KOMRemenmHocmu npu 6bINOJIHEHUU
UCCNEA08AMENLCKUX NPOEKMO8 NO UZYUEHUIO CEOUCME, CNOC0O08 NOTYHUeHUsI U PACNO3HABAHUSL BEUWECE;

* PA38UBAMb KOMMYHUKAMUBHYIO KOMNEMEHMHOCHb, UCHOb3YS CPEOCMBA YCMHOU U NUCbMEHHOU
KOMMYHUKayuu npu pabome ¢ mexcmamu y4eOHuKa u OONOJHUMEIbHOU JUmMepamypou, CnpasoyHblMu
Mabnuyamu, NPoSEISAMb 20MOGHOCHb K YEANCEHUIO UHOU MOYKU 3PEHUsT NPU 0OCYICOeHUU Pe3yTbmamos
6bINOJIHEHHOU PAbOMbL,

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUJECBAX U XUMUYECKUX NPOYeccax, Kpumudecku
OMHOCUMBCS K NCeBOOHAYUHOU UHGDOpMayUU, He00OPOCOBECMHOLL peKiame, KAcarouelics: UCHOIb308aHUS.
PABTUHHBIX BEUECTE.

* 0CO3HABAMb 3HAUCHUE MEOPEMUYECKUX 3HAHUL OJIsi NPAKMUYECKOU 0esimeNbHOCTU Yel08eKd,

* ONUCHIBAMb U3YUEHHbIe 00BEKMbl KAK CUCEMbL, NPUMEHSISL I02UKY CUCTEMHO20 AHAU3A,

* NPUMEHSAMb 3HAHUSL O 3AKOHOMEPHOCTISAX NePUOOUUECKOU CUCEMbl XUMUYECKUX DTIeMEHIMO08 OJisl
00bsCHEeHUS U NPe0BUOCHUsL CBOUCME KOHKPEMHBIX 8eUeCms;

* pazeusams UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmEOM YenyOieHus 3HaHull 00 ucmopuu
CMAHOBNICHUST XUMUYECKOU HAYKU, €€ OCHOGHbIX NOHAMUL, HePUOOUHeCcK020 3aKOHA KAK 00HO20 U3
BAIICHETUIUX 3AKOHOB NPUPOObL, A MAKICE O COBPEMEHHBIX OOCMUNCEHUSX HAYKU U MEXHUKU.

* COCMABIAMb MOACKYISPHBIE U NOTHBLE UOHHBLE YPABHEHUSL O COKDAWEHHIM UOHHBIM YPAGHEHUAM,

* IPUBOOUMb  NPUMEPbL  Peakyuil, HOOMBEPHCOAIOWUX CYWECMBOBAHUE  B3AUMOCEAZU  MENCOY
OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX BEUECE;

* NPOCHO3UPOBAMNb  PE3VIbMAMbL 8030CUCMBUSL PASTUYHBIX (DAKMOPO8 HA UMEHEHUEe CKOPOCHU
XUMUUECKOU pearyul;

* IPOCHO3UPOBAMb PE3YILMAMbL 6030€UCMEUS PA3IUYHBIX (PAKMOPOS HA CMEWEHUEe XUMUYECKO20
pasHosecus.

* NPOCHO3UPOBANb XUMUYECKUE CBOUCMEA eUJeCE HA OCHOBE UX COCMABA U CIPOEHUS,

* IPOCHO3UPOBAMb CNOCOOHOCHb Beujecmea NPOosGsMG OKUCTUMENbHbIE UTU BOCCTNAHOBUMETbHbIE
CBOLCMBA ¢ YUEMoM cmenenell OKUCIEHUsL JIeMEHMO8, 8X00SUUX 8 €20 COCMAG;

* GLISGIAMb CYUECMBOBAHUE 2CHEMUYECKOU 83AUMOCEIA3U MENCOY Seuecmeamu 8 psidy: RpoCcmoe
8eujecmeo — OKCUuo — 2UOPOKCUO — COJlb,

* OpPeaHU308bIBAMb, NPOBOOUMb YYEHUHECKUe NPOeKmbl N0 UCCAEO08AHUI0 CEOUCME 8eujecms,
UMEIOWUX BAICHOE NPAKMUUECKOE 3HAYCHUE.

TemaTuueckoe IJIAHUPOBAHUE 10 XUMHUH

KoanuecTrBo

Ne Tema Tema ypoka
4acoB

1 Iloemopenue
Vpoxk 1: XapakTepHCcTHKA DJIEMEHTA HA OCHOBAHUH €T0
nonoxenus B [1C (1 )

OCHOGHBIX BORPOCOG
Kypca 8 knacca
10

Ypok 2: AmporepHble OKCHABI U Tuapokeuasl (1 4)

VYpok 3: KucinoTHO-0CHOBHAs XapakrepucTtuka sieMenta (1

q)

Ypok 4: 3aKOHOMEPHOCTH U3MECHECHHMSI CBOMCTB BEIEeCTB B [ .

I0. (1 9)

Vpoxk 5: I13 u I1C snementoB Menneneesa (1 1)
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Pazgen 2: MeTaisr -
194

VYpok 6: Knaccuduxarus XMMUIECKHX PEaKIIUii:

COCMHEHMSI ¥ pa3noskeHus (1 1)

Ypok 7: Knaccubukanus XUMAYECKAX PEAKITHNA: 3aMETICHUS
u obmena (1

Ypok 8: OKCUCIUTEIbHO-BOCCTAHOBUTEIbHbIC packuu (1 1)

VYpok 9: CKOpOCTh XUMHYECKHX peakuid (1 1)

VYpok 10: KourpoibsHas padora 1.XapakrepucTuka
a1eMeHTa 110 ero mojoxenuto B I1C (1 u)

Vpok 1: TTonoxenre MetamioB B I1C.Du3nyeckue CBOMCTBA

MeTauioB (1 g

VYpok 2: XuMHYeCKHe CBOMCTBA MeTaLIOB (1 )

Vpok 3: Kopposust MmetamioB.Criassl (1 1)

Vpok 4: Meramuisl B npupoae.Crioco0bl MoayYeHus

MeTauioB (1 g

VYpok 5: Obmuias xapakrepucTuka saeMenTa 1A rpymmsr (1

q)

Vpok 6: CoenrHeHNs METOYHELIX MeTaiIoB (1 u)

Vpoxk 7: I1.p.1.OcyIecTBIEHHE IIEMOYKH XUMHUYECKUX
peBpaiieHnii Metamios (1 4)

VYpok 8: Obmias xapakrepuctuka daemMerTa 2Arpynmnsl (1 1)

Vpok 9: Coeaunenus 113M (1 g)

VYpoxk 10: I1.p.2.ITony4uenne u cBoiicrBa coegunennii 1113M

MeTaiuioB (1 9)

VYpoxk 11: Ousnyeckue 1 XUMAYECKHAE CBOMCTBA ATFOMUHHMS

(Lo

VYpoxk 12: Coequnenns amoMuans (1 1)

VYpoxk 13: I1.p.3.ITony4ueHne ¥ CBOWCTBA COETUHEHHUS

amoMunus (1 1)

Vpoxk 14: XKeneso.Pusndyeckne U XUMHYECKHE cBoricTBa (1

q)
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VYpok 15: Coenunenus xenesa (2) (1 1)

Vpok 16: Coequnenus xenesa (3) (1 1)

VYpok 17: [1.p.4.ITonydeHne U CBONWCTBA COCIMHEHUMN XKeae3a

()

Vpoxk 18: I'enernueckue psaabl MeTawios (1 4)

VYpoxk 19: Konrponsaas padora 2.Merasms! (1 1)

Vpok 1: Obmias xapakrepucTuka HemeTawmioB (1 1)

Vpok 2: Kucnopoz, 0308, Bo3ayx (1 1)

Vpok 3: Bogopoa, Boja (1 9)

VYpok 4: I1.p.5.Ilonydyenne, coOMpanye U paco3HaBaHUE

razos (1 1)

Vpok 5: Obuias xapakTepucTuka rajoresos (1 1)

Vpok 6: Coennnenus ranoreHos (1 )

Vpok 7: Cepa, hpusuyeckue u xuMudeckue csoiicraa (1 4)

Vpox 8: Oxcuppl cepsl (4) u (6) (1 1)

Paznen 3: Hemerauisr -
28 4

VYpok 9: Cepnas kuciaora u ee couu (1 u)

Ypok 10: KoHuieHTpupoBaHHas cepHast kuciora (1 1)

Vpoxk 11: Asor u ero csoiictsa (1 u)

Vpoxk 12: AMmuak u ero coiictsa (1 9)

Vpoxk 13: Conmn ammonns (1 9)

Vpoxk 14: I1.p.5 TlonyyeHnne ammuaka u ero csoricraa (1

q)

Vpoxk 15: AsorHas kucaora (1 1)

VYpoxk 16: Comu a3oTuctoit 1 a30THOH Kuciot (1 1)
VYpoxk 17: ®ocdop (1 1)

Vpok 18: Coequnenus dhochopa (1 4)

Ypok 19: Yraepox (1 u)

Vpoxk 20: Oxcuusl yraepoaa (1 9)

Vpoxk 21: Kap6onars! (1 1)

Vpoxk 22: Kpemunii (1 1)
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Pasnen 4: O6o0meHne
3HaHUM 3a Kypc - 119

VYpok 23: CuimMkaTHasi IPOMBIIIICHHOCTD (1 1)

Vpok 24: I1.p.7 IlonydeHne yriack.raza u U3y4eHHE €ro

cBOMCTB (1 g

Ypok 25: O6o06mienue no reme :Hemeramnst (1 4)

Vpok 26: reHeTHUECKHE PAIbI MeTaiia M HeMeTama (1 9)

VYpok 27: KoandecTBEeHHbBIE PACUEThI 110 YPABHEHHUSIM

peakiwmii (1 9)

VYpok 28: KourpousHas padora 3. Hemeramis! (1 u)

Vpoxk 1: T13 u [1c xumudeckux 31eMeHToB Menaeneena (1

7).

Vpok 2: DIEKTPOOTPHULIATENLHOCTE M CTENEHE OKucaeHus (1

1)

Ypok 3: Tunsl xuMudeckux peakimid. CTpoenue Bemectsa (1
q)

Vpoxk 4: Knaccuuxarys XMMIIECKHX PeaKnii M0 pa3HbIM
npusHaka (1 v)

Ypok 5: CkopocTh XxuMudeckoit peakunu (1 1)
Ypok 6: MoHHbIe YpaBHeHHs peakimii (1 9)

Ypok 7: OKHCIUTETbHO-BOCCTaHOBUTEIbHbIE peakiuu (1
q4)

Vpoxk 8: Heoprannueckue Beniectna (1 9)

VYpoxk 9: Utorosast koHTposbHAS paboTa 4.3a Kypc xumuH (1
)

Vpoxk 10: Xumus u sxonorus (1 u)

VYpok 11: Xumus u sxonorus. (1 9)
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Tabnuna npakTHUeCcKoi 4acTu

Tema Tema KonnuecTBo
4acoB

[Mpaktukym Nel-2(6 | OcymiecTBieHHE [EMOYKH XHMHUYECKUX | 1
4acoB MPEBPALLCHUI METAJIJIOB

[Tonydyenue u cBOMCTBa COETMHEHUI 1

METaJUIOB

Pacno3naBanue BakHEWIINX KaTUOHOB U | 1

AHUOHOB

Pemenue sxcriepuMeHTaIbHBIX 3a4a4 1o | 1
teme «lloarpynna kuciopona»
Pemenue sxcriepuMeHTaIbHBIX 3a4a4 1o | 1
teme «lloarpynma azora»
[Tomyuyenue, cobupanue u 1
pacro3HaBaHUe ra30B

IlepeyeHb TeM 1JIs1 NPOEKTHBHIX U Y4eOHO-UCCIEI0BATEIbCKUX PadoT

1. Bo3HUKHOBEHUE U pa3BUTHE HayKu XUMUU 2. HeoObIuHbIE CBOIICTBA OOBIYHON BOABI

3. AncopOeHThl 1 HOHHbIE OOMEHHHMKH B MPOIECCAX OYUCTKU MPUPOTHBIX U CTOUHBIX BOJ

4. Heoprannueckne aHnOOOMEHHUKH, CHHTE3UPOBaHHbIE HA OCHOBE TUAPOKCUIOB METAIJIOB

5. Koppo3ust u MeTo/bl 3alIMThl METAJUIOB U CIJIaBOB 6. XMMU3M TOKCUYHOCTH METAJJIOB

7. Menuble CIIaBbl U UX MPUMEHEHHE 8. PanoakTHBHBIE 2JIEMEHTHI B OKPY>KAIOIIEH cpesie

9. PagnoaxktuBHbiil Hyking 10. OCHOBBI KpUCTAINIOXUMUYECKOTO JU3aliHa

11. MunepansHblii coctaB opranusma 12. KoopaMHaLMOHHBIE COEIUHEHUS B COBPEMEHHOMN
aHanmuTHueckoi npaktuke 13. Heopranmueckue 6unomarepuans 14. Hanomarepuanbsl Ha OCHOBE
yraepoaa 15. Xumus B MHTepecax yCTOMYMBOIO Pa3BUTHS, WU «3EJICHAS» XUMUS

16. MoHHBIE )KUIKOCTH — HOBBIN KJIACC YKOJIOTUYECKU YUCTBIX PACTBOPUTENEH

17. dynnepeHsl: METOAbI MOyUeHUsl, OUUCTKA, chephl IpuMeHeHus 1

8. YriepogHeie HAHOTPYOKH: moJydeHHEe M cBoWcTBa 19. B03MOXHOCTM W TMEPCHEKTHBBI
komnbroTepHoit xumun 20. HoOeneBckue naypeaTsl U BaKHEHIINE OTKPHITHS B 00JACTH XUMUHU
3a mociennue gecatwietus 21. T'uOpuaxele Marepuanbl M KOMIIO3UTHL HAa OCHOBE
Heopranmueckux coenuHeHuid 22. CoeaMHEHUs BHEAPEHUS B TpaduT: MOIydeHHe, CBOICTBA,
npumeHenue 23. I'padriekc — marepuad Ha OCHOBE JUCIIEPCHOTO TpaduTa: TEXHOJIOTHS,
CBOICTBa, NpuMeHeHMe 24. MeTauibl U CIIJIaBbl B XUMUU U TEXHUKE. 25. MeTos! nccnenoBaHus
HEOPraHWYECKUX COCIMHEHUI



10

11

12

Vpok 1: XapakTepHcTHKA dJICMEHTa Ha
ocHoBauuu ero nojoxkenus B I1C (1 9)

VYpok 2: AMdoTepHBIC OKCHJIBL 1
rupokcubl (1 9)

VYpok 3: KHciioTHO-0CHOBHAS
XapakTepUCTHKA dIeMeHTa (1 )

VYpok 4: 3aKOHOMEPHOCTH U3MEHEHHUS
cpoiicTs BemecTs B . I1. (1 1)

Vpoxk 5: 113 u I1C s1eMeHTOB

Mengeneena (1 )

Ypok 6: Knaccubukanus XUMAIECKUX
peaknuit: coerHeHus U pasnokenus (1
q)

Ypok 7: Knaccuburanus XUMAYECKAX

peakIuii: 3amerieHus u oomena (1 )

Vpok 8: OKCUCITUTEIBHO-

BOCCTaHOBHUTEJIbHBIC PEAKIINH ( 1 q)

Ypok 9: CKOpPOCTh XUMHUYECKUX PEAKHIA

()

VYpok 10: KourpoisHas padora
1.XapakTepucTrKa 3IeMEHTa 110 ero
nonoxkenuro B I1C (1 9)

Ypoxk 1: TlonoxeHre METalIOB B
T1C.®Pusnueckue cBoiicTBa MeTamwios (1

1)

VYpok 2: XMMUYECKUE CBOMCTBA

meTtamioB (1 1)

Koanu yacos

Koppexnus

I1.1x-xa
KaJus,

thocdopa.
I1.2.

I1.2 x-xa

Xpoma

I1.2.Bomp

I1.3.Bomp.
c.23

I1.581-5

I15 c.31-

32

I1.5 B 6-8

I1.6 3ax.

I1.7-8

II.113anq.



javascript:setCurrElement(623045,3191902,%2030142285,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142285,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142287,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142287,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142288,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142288,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142291,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142291,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142292,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142292,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142294,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142294,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142294,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142298,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142298,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142299,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142299,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142300,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142300,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142302,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142302,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191902,%2030142302,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191903,%2030142304,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191903,%2030142304,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191903,%2030142304,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191903,%2030142305,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(623045,3191903,%2030142305,%20'ls',%20this.text);return%20false;

22

23

24

25

26

27

28

13

14

15

16

17

18

19

20

21

Vpoxk 3: Kopposus MmeraioB.Craassl (1

q)

Vpok 4: Merauisl B ipupoae.Crioco0sl
IOJyYEeHUS MeTaJIoB (1 1)

VYpok 5: O0mias xapakTepucTuKa
snemenTa 1A rpymmsl (1 )

Vpok 6: CoeTMHEHHS MICITOYHBIX

MeTayuioB (1 9)

VYpoxk 7: I1.p.1.0OcyiiecTBIEHHE [IENIOYKHA

XUMHUYECKHUX IIpEBpaIeHnii MeTauios (1

1)

VYpok 8: O011as xapakTepucTUKa
ssemeHnTa 2Arpymmnsl (1 9)

Vpok 9: Coenunenus 1L3M (1 g)

VYpoxk 10: I1.p.2.ITonyyeHne 1 cBOICTBA
coequuenuii 1113M metamios (1 4)

VYpok 11: ®uznyeckre 1 XMMUYSCKUE
cBo¥cTBa amomMunus (1 4)

Ypox 12: Coenunenns amomMuHus (1 9)

VYpok 13: [1.p.3.ITony4yeHue u cBOicTBa
coeanHeHus amomunus (1 1)

VYpoxk 14: XKeneszo.Pusnueckue u
xumMuueckue csoiicraa (1 4)

VYpok 15: Coennnenus xenesa (2) (1 9)

VYpok 16: Coennnenus xenesa (3) (1 1)

VYpok 17: I1.p.4.ITonyueHne u cBOMCTBA
coeanHenui xenesa (1 g)

VYpok 18: I"'eneTnueckue psjibl METAJNIOB

(d9)

I1.133an7.

I1.123anx.

I1.143apx.

I1.14 3.

I1.14.

IL.15

IL.15

IT.15.

I1.16s..

I1.16.3

C.125

I1.17.3

I1.17.3

I1.17.3

C.127

C.127
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VYpok 19: KonrpoibsHas padora

2.Metasl (1 4)

Vpok 1: Obmias xapakTepucTuka

HemeTasioB (1 4)

Vpok 2: Kucnopoz, 0308, Bo3ayx (1 1)

VYpok 3: Bogopon, Boaa (1 u)

VYpoxk 4: I1.p.5.ITony4denue, cobupanre u
pacrio3HaBanue ra3os (1 4)

VYpok 5: O01ias xapakTepucTUKa

ragoreHos (1 1)

Vpok 6: Coenunenns rajnoresos (1 1)

VYpok 7: Cepa, huszndeckue u
xumMuueckue csoiicraa (1 4)

Ypok 8: Oxcujbl cepsl (4) u (6) (1 9)

VYpok 9: Cepnas xucnora u ee coiu (1 9)

Ypok 10: KOHIIEHTpUpOBAaHHAS cepHAs

kuciora (1 9)

VYpoxk 11: Asor u ero csoiictsa (1 4)

Vpok 12: AMMuak u ero csoricrsa (1 4)

VYpoxk 13: Conu ammonus (1 4)

Ypok 14: I1.p.5 TlonydyeHue aMMuaka u

ero cporictsa (1 4

VYpoxk 15: AsorHas kucaora (1 4)

VYpoxk 16: Conn a30THCTON U a30THOM

I1.183.

I1.18.3.

m.19-21

C.262

11.223.

I1.23.3.

I1.26.3.

I1.27.3.

C.196

C.200-
203

I1.283.

11.29.3.

11.30.3

11.30.3

I1.3153.

I1.31.3.
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kucior (1 )

Vpok 17: ®ochop (1 4)

VYpok 18: Coenunenus dhocdopa (1 4)

Vpox 19: Yruepos (1 4)

VYpoxk 20: Oxcubl yraepoaa (1 9)

VYpoxk 21: Kap6onarts! (1 9)

Vpok 22: Kpemuunii (1 1)

VYpoxk 23: CuiukaTHasi IPOMBIIUIEHHOCTh

(d9)

Vpoxk 24: I1.p.7 IlonyyeHue yriek.raza u
HM3YYEHHE ero cBOMCTB (1 u)

Ypok 25: O600111eHHE 10 TEME

:Hemeramns! (1 1)

VYpok 26: TeHETHYECKHUE PSIIbI METAIIIIA U

HemeTasa (1 1)

VYpok 27: KoJnuecTBEHHBIE PACYETHI 110
ypaBHeHHUIM peakuui (1 9)

VYpoxk 28: KonrpoJspHas padora 3.

Hewmeramisr (1 1)

Vpok 1: I13 u [Ic XUMHYECKHX
asieMeHTOB Menjeneesa (1 4)

Ypok 2: DIeKTPOOTPULIATEIbHOCTD U
crernenp okucienus (1 4)

VYpoxk 3: Tunbsl XUMHYECKUX

peakimit. Ctpoenue Bemectna (1 1)

VYpok 4: Kitaccuduranus XUMAYECKUX

I1.32.3.

I1.32.3.

I1.33.3.

I1.34.3.

11.343.

I1.35.3.

I1.353.

C.262.

Wun.3ana
HHUA

Saganus

11.363
TECTBI

I1.37
TECTBI

I1.37.3.

I1.38TecT
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peakiuii 1o pasHbIM npusHaka (1 9)

Vpok 5: CKOpOoCTh XUMHYECKOU PEaKIuu

(A9

VYpok 6: MonHble ypaBHeHus peakiumii (1

9

Vpok 7: OKHCIIHTEIbHO-

BOCCTAHOBMTECJIbHBIC PCAKIINM ( 1 9)

VYpoxk 8: Heoprannyeckue Bemectna (1

q)

Vpok 9: Utorosast KoHTposbHas paboTa
4.3a xypc xumud (1 4)

VYpoxk 10: Xumusg u sxosiorus (1 1)

Vpoxk 11: Xumus u sxonorusd. (1 1)

bI

TecTrl

I1.39
TECTHI

I1.40.TecT
Bl

I1.41.

IIpoekt
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