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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XuMuM Ha ypOBHE OCHOBHOTO 00IIIero 00pa30BaHUs COCTaBJICHA Ha
OCHOBE TpeOOBaHMM K pe3ybTaTaM OCBOEHHS OCHOBHON 00pa30BaTEIbHOM MPOTPaMMBI
OCHOBHOTO o00miero o6Opa3oBanus, mnpeacraBieHHbIx B DI'OC OOO, a Takxke Ha
ocHOBe (enepanbHO pabodeil MporpaMmbl BOCIHTAHUS M C YYE€TOM KOHIICHIUU
penojaBaHusl ydyeOHOro mpeaMeTa «XuUMHs» B 00pa30oBaTeNIbHBIX OpPTraHU3alMsIX
Poccutickon ®@eneparumn.

[Iporpamma mo Xxumuu pazpaboTaHa C IETBI0 OKA3aHUS METOIUYECKON ITOMOIIH
YUHUTENIO B CO3/IaHUHU paboueli MporpaMMsl 10 Y4eOHOMY MPEIMETY.

[Iporpamma 1o XuMHUH JaeT NPEJICTaBICHUE O LIEIIAX, OOIIeH cTpaTeruu 00y4YeHus,
BOCIIMTaHUS W  Pa3BUTHSA  OOYYaIOIIMXCS  CpPEACTBAMH  y4eOHOro  IIpeaMeTa,
yCTaHABJIMBAET  00s3aTelIbHOE  MPEIMETHOE  COJAEp)KaHUEe,  IpeayCMaTpUBacT
pacnpeaesieHre ero 1o KjiaccaMm U CTpYKTypUPOBAHUE MO pasjeiaM U TeMaM IIporpamMMBbl
0 XUMHH, OMNPEACISET KOJIUYECTBEHHbIE U KA4ECTBEHHbBIC XapPaKTEPUCTUKU
COJICp)KAaHMS, PEKOMEHIYEMYIO IMOCIEAO0BATEIbHOCTh H3YUYEHUSI XUMHUH C YYETOM
MEXKIIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3€H, JOTMKHM yd4eOHOro Impoiiecca,
BO3PACTHBIX OCOOEHHOCTEH OO0Yy4YaroIMXCs, OMPENeIsieT BO3MOXKHOCTU TpeIMeTa s
peanuzanuu  TpeOOBaHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeIbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakXke TpeOOBaHMM K
pe3yabTaraM 00yUeHHS XUMHH Ha YPOBHE 1IeJIeH N3yUeHHUs MPeIMeTa U OCHOBHBIX BUIOB
y4eOHO-TI03HABATEILHON JIESITEILHOCTH OOYYaloIIerocs IO OCBOCHHUIO Y4EOHOTO
COJICpKaHUSI.

3HaHWE XUMHUHU CIYKUT OCHOBOM JJIi  (OPMHPOBAHUS  MHUPOBO33PEHUS
00yyJaroIerocs, ero NpeacTaBieHUl 0O MaTepPUAIBHOM €MHCTBE MHUpPA, BAXKHYIO POJIb
urpatrot (GopMuUpyeMble XUMHUEH TPEJACTABICHUS O B3aMMOIIPEBPAILCHUSIX SHEPTUU U
00 DSBOJIOUMU BEIIECTB B MPHUPOJAE, O NYTIX pEHIeHUs TJI00ATbHBIX MpodIeM
YCTOWUYMBOI'O PAa3BUTUS YEJIOBEUECTBA — CBHIPbEBOW, DJHEPreTUYECKOM, IHUIIEBOU U
AKOJIOTUYECKOM 0€30MacHOCTH, TPOOIEM 3APABOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET pean3aIiii BO3MOXXHOCTEH NIJIi caMOpa3BUTHUS W (POPMUPOBAHUS
KYJBTYPBhI INYHOCTH, €€ 0011Ie U PYHKIIMOHAIBHOW IPaMOTHOCTH;



BHOCUT BKJIaJl B (OPMHUpPOBAHME MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEN
oOyyarommxcsi,  HAaBBIKOB ~ UX  CaAMOCTOSITENIbHOW  y4eOHOM  JeATEeNbHOCTH,
AKCIEPUMEHTANIBHBIX M HCCIENOBATEIbCKUX  yYMEHUW, HEOOXOJMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATBLHOMN eI TeIbHOCTH;

3HAKOMUT CO CIIEIU(DUKON HAyIHOTO MBIITUICHHS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3[UISIJa HA €IMHCTBO IIPUPOABI U YEJIOBEKA, SBISIETCA OTBETCTBEHHBIM 3TAallOM B
(hOpMHUPOBaHNH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUJaOIINXCS;

croco0CcTBYET (hOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYUYHbBIM
3HAHUAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUYECKOE 00pa3oBaHUE
oOyyJaronuxcsi.

JlanHbple HampaBlieHHs B OOYYEHMM XWUMHUU OOCECIEUYMBAIOTCA CIEIU(PUKON
coJiepKaHusi y4eOHOTO MIPeIMETa, KOTOPBIN SBIISIETCS MEJaroruuecky aganTUPOBAHHBIM
OTpaKEHHEM 0a30BOM HAYKU XMMHUU HA OMPEACICHHOM dTale €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOIMMHCS CHUCTEMbI TEPBOHAYAIBHBIX TMOHATUM XUMHUHU, OCHOB
HEOPraHUYECKOW XMMHHU U HEKOTOPBIX OTHAEJIbHBIX 3HAYUMBIX ITOHATHH OPraHUYECKOU
XUMHH.

CtpykTypa cojepkaHHsl MpOrpaMMbl MO XUMHUU C(OpMHUpOBaHA HAa OCHOBE
CHUCTEMHOI0 No1xo/a K ee uzyuenuto. CoaepxaHue CKIAIbIBAETCS U3 CUCTEMBI MIOHSATHI
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITHI 0 XUMUYecKou peakiuu. O6e
3TU CUCTEMBI CTPYKTYPHO OPraHU30BAHBI IO MPUHIUITY IIOCJIEI0BATEIBHOIO Pa3BUTUSA
3HAHWM HAa OCHOBE TEOPETUUYECKHUX MPEICTABICHUN PA3HOTO YPOBHSL:

ATOMHO-MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnoanyeckoro 3axkona J[.M1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

MPEJCTaBICHUMN 00 AIEKTPOTUTHYECKOM JUCCOIMALIMY BEIIECTB B paCTBOpax.

TeopeTnueckne 3HaHUSI PACCMATPUBAKOTCS HA OCHOBE AMIIMPUYECKHU MOJTYUYECHHBIX U
OCMBICTIEHHBIX (DaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJHOTO YPOBHS K APYTOMY,
BBITIOJIHSIST  (PYHKIIMU OOBSCHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEHN MPAKTUUECKOTO MPUMEHEHHUS U TIOJTYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHnure mporpaMMbl 0 XUMHUH CITIOCOOCTBYET (HOPMUPOBAHUIO MPECTABICHUS O
XMMHUYECKOUN COCTABIIAIOIIECH HAYYHON KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IPUPOIBI,
LIEHHOCTHOI'0 OTHOILLICHUS K HAYYHOMY 3HAHUIO M METOJIaM MO3HaHus B Hayke. M3yueHue
XUMUU MPOUCXOAUT C MPUBIICYCHUEM 3HAHUHN U3 paHEe U3yUEHHBIX yUeOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 kinacce» u «Pusmnka. 7 Kjaacey.

[Ipu m3ydeHUU XUMUU MPOUCXOAUT (GOPMHUPOBAHWE 3HAHUN OCHOB XMMHYECKOU
HayKd Kak OOJIACTU COBPEMEHHOI'0 E€CTECTBO3HAHHUS, NMPAKTUYECKON EATEeTbHOCTH
YyelloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajadya y4eOHOro
MpeaMeTa COCTOUT B (DOPMUPOBAHUU CHUCTEMBl XUMHUYECKUX 3HAHMA — BaKHEHIIMX
(akToOB, MOHSTHI, 3aKOHOB M TEOPETUYECKUX IOJOKEHUM, TOCTYIHBIX O0O0OIIEeHUI
MHUPOBO33PEHYECKOTO XapaKTepa, si3blka HayKH, B MPHOOIIEHNN K HAYyYHBIM METOJaM
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MO3HAHUS TPU HU3YYECHUU BEHIECTB U XMMHYECKUX peakuuid, B (OPMHPOBAHHUU U PA3BUTUU MO3HABATEIBHBIX YMEHHH U HX
NpPUMEHEHUN B y4eOHO-TIO3HABATEIHHON M y4eOHO-UCCIIEI0BATENBCKON NeATEILHOCTH, OCBOCHUH MIPABUII 0€3011aCHOT0 00paIieHus
C BEUIECTBAMU B ITOBCETHEBHOM KU3HU.

[Ipu n3y4eHnn XMMHUK Ha yPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus Ba)KHOE 3HAYEHHUE MPUOOPETHN TaAKUE LENH, KaK:

dopmupoBanue MHTEJUIEKTYAJIbHO pa3BUTOM JUYHOCTH, TrOTOBOM K caM0O00pa30BaHUI0, COTPYJHUYECTBY,
CaMOCTOATENIbHOMY MPUHATHIO PEIIEHUH, CHOCOOHOM aJaliTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM JKU3HU;

HANpPaBJIEHHOCTh OOyYeHHS Ha CHCTEMaTHYEeCKOe MPHOOIIeHHEe OOydYaloluXcs K CaMOCTOSITENbHON MO3HAaBAaTEIbHOU
JEeSATEIbHOCTH, HAYYHBIM METOAAM MO3HAHUS, (POPMUPYIOIIMM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecrnieyeHre yCclioBUM, CIOCOOCTBYIOUIUX MPUOOPETEHHUIO 00YUYaIOUTUMHUCS OTbITa pa3HOOOPa3HOU JAesATENbHOCTH, TO3HAHUS U
CaMOIMNO3HAHUs, KIIOUYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIIMI), MMEIOIMIMX YHHBEPCAIBHOE 3HAUEHHUE JJISl PA3JIMYHBIX BHJIOB
JESTENIBHOCTH;

dbopmupoBanue ob1iel (PyHKIIMOHATHLHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM YHUCJIE YMEHUM OOBSICHATH U OLICHUBATH
SIBJICHHSI OKPYKAIOIIIETO MUPA, UCTIOJIb3Ys 3HAHUS U OIIBIT, OJyYSHHbIE PU U3YyUYEHUN XUMUU, IPUMEHSATh UX TIPU PEIICHUH MPoOIIeM
B [TOBCEJTHEBHOM KU3HU U TPYAOBOU €ATEIbHOCTH;

(dopmupoBaHre y 00y4aronIMXcsi TyMaHUCTUYECKUX OTHOILLIEHUM, MOHUMAHMS LIEHHOCTH XUMHUYECKUX 3HAHUW ISl BBIPaOOTKU
HKOJIOTMYECKU 11€JIECO00pPa3HOT0 MOBEACHUS B OBITY M TPYIAOBOW JAEATEIBHOCTH B ILEJSIX COXPAHEHHsS CBOEro 3I0pOBbsl U
OKpYXarouerl NPUPOTHON CPEbI;

pa3BUTHE MOTHMBAUMM K  OOYYEHHIO, CIOCOOHOCTEM K  CAaMOKOHTPOJIO U CAMOBOCIIMTAHHMIO Ha OCHOBE YCBOCHUS
00111e4YeI0BEYECKUX LIEHHOCTEM, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MPOQUIISl M HAPABIEHHOCTH JajbHENHIIEro 00y4eHusl.

OO6miee yuciIO YacoB, PEKOMEHJOBAHHBIX JUIsl M3ydeHuss xumuu, — 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEZEINIO), B
9 knacce — 68 yacoB (2 yaca B HEZICIIO).



TEMATHYECKOE INTAHUPOBAHUE
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8 KJIACC
HaumenoBanue
Ne KomnuectBoO OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3/esioB U TEM Conepxanre oOydeHHs
n/m 4acoB 00yJarommxcst

y4eOHOT O MpeaMeTa

OHAYaJIbHbIEe XHMHYECKHE NOHATHS
XuMUs — BayKHas 5
00J1acThb
€CTECTBO3HAHUSA

Y MIPAKTHYECKOU
JeSITEIIbHOCTH
4esloBeKa

ITpenqmeT xumuu. Posib XMMHU B )KU3HA
YeJI0BeKa. XUMUS B CUCTEME HayK.

Tena u BemecTa. u3nyeckue cCBOMCTBA
BEIIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. [loHaTHE 0 METOTAX TTO3HAHUSA
B XMMUH. UHCTBIE BEIISCTBA U CMECH.
CnocoOsbI pa3esieHus CMeceil.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

3HaKOMCTBO C XUMHYECKOU MOCYI0MH,

C paBujiaMu pabOTHI B 1aboparopuu

U TIpUeMaMH 00paIleHus ¢
1ab0paTopHBIM 000PYIOBAHUEM.
dusnveckue CBOKMCTBa 00Pa3IOB
HEOPraHUYECKHUX BEIIECTB — METAJIJIOB

1 HEMETAJIJIOB.

Cnioco0nI pa3zienieHus cMece
(bunpTpOBaHKE, BEIIAPUBAHKE,
JTUCTHILISALINS, XpoMaTorpadus).

PackpbIBaTh CMBICT U3y4aeMbIX TTOHATHH.
PackpeIBaTh posib XUMHH B IPUPOJIC

Y J)KM3HU YEJIOBEKA, €€ CBS3h C IPYTHMH
HayKamH.

Pa3znnyath 4nCcTHIE BEIECTBA U CMECH;
OJTHOPOJIHBIC ¥ HEOTHOPOIHBIC CMECH.
Paznuuate pu3mdeckue 1 XUMUIECKHUE
SIBJICHMUSL.

CrnenoBaTh anrOpUTMaM HCIIOIH30BAHUS
AKCIIEPUMEHTATLHBIX METOIOB —
HAOJII0JICHHUS U DKCIIEPUMEHTA.
Habaronath ¥ OMMCHIBATh OOBEKTHI

IIPH MPOBEICHUH JIEMOHCTpAITUit

Y JTaOOPATOPHBIX OIBITOB IO U3YYCHHUIO
(U3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3JIeJICHUs] CMECEH BEIIIECTB.
[IpoBOAUTE XUMHUUECKUH SKCIIEPUMEHT
TP pa3ACeICHUN CMecer (Ha mpuMepe
OYHMCTKH ITOBAPEHHOMN COJIH) B XOJI&
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Jlabopamophvie onvimol.:

N3yuenue u onucanue Gpu3nuecKux
CBOMCTB 00pa3I[0B HEOPraHUYECKUX
BELIECTB.

N3yuenue cnocoO0B pa3iesieHus cMmecei
(C TOMOIIIBIO MarHUTA).

Ipaxmuueckue pabomuwi:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
Y IIPUEMBI 00palleHus ¢ J1ab0paTOpHbIM
000pYyIOBaHUEM.

Ne 2. Paznenenne cmeceit (Ha mpuMepe
OYHUCTKHU TIOBAPEHHOW COJIN)

IpaKTHUeCKOi paboTsl No 2.

CrnenoBath mpaBuiiaM OJIB30BaHUS
XUMHUYECKOH MOCY10H U 1TaOOpaTOPHBIM
o0opyIoBaHUEM, a TAKXKE TIPABHIIAM
oOpallleHusl ¢ XMMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLIHEH

IIPU BBITIOJIHEHU U IPAKTUYECKON

pabotel Ne 1.

BricTpanBath pa3zBepHyThIe TUCHMEHHBIC
U YCTHBIE OTBETHI C OMOPOil

Ha UHPOPMALIMIO U3 yYeOHUKA

U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmapar Kypca XUMHU

1.2.

BemiectBa
U XUMUYECKHUE
peaKuu

15

ATOMBI U MOJIEKYJIBI. XUMHUUYECKHUE
aneMeHTbl. CUMBOJIBI XUMHYECKUX
31neMeHTOB. [IpocThie U CIIOKHbBIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHHUE.

Xumnueckas popmyna. BareHTHOCTB
aTOMOB XMMUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENBbHAS aTOMHAs Macca.
OTHOocHTeNbHAS MOJIEKYJISIPHAsI Macca.
MaccoBasi 107151 XMMHUYECKOT'0 JJIEMEHTA
B COCIMHEHHH.

OnpenensiTb NpU3HAKU XUMHUECKUX
peaKIMii, yCIOBUS UX TPOTEKAHUSI.
OOBACHATH CYITHOCTh (PU3HUECKUX

Y XUMUYECKHX SIBIICHUI C TOUKHU 3PEHUS
ATOMHO-MOJIEKYJIIPHOTO YYEHHS.
KnaccuduumpoBats XuMuueckue
peakuu (10 YUCIIy U COCTaBy
pearupyromux u 00pa3yromxcs
BEIIECTB).

Cocrapnsatb GOpMyIIbl OMHAPHBIX
BEILECTB 10 BAJICHTHOCTHU U ONPEIENATh
BaJICHTHOCTH 10 (hopMyJiaM BEIIECTB.
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KomnuectBo BemectBa. Mouns. Mossipaas
Macca. BzauMocCBsI3b KOJIMUECTBA, MACChI
Y YKClia CTPYKTYPHBIX €AUHUIL BEILIECTBA.
Pacuetsl o ¢hopmynamMm XUMHUECKUX
COEIUHCHUMU.

Du3NYEeCKUe U XUMUYECKUE SIBJIICHUS.
XuMuueckasi peakiys U ee MpU3HaKu.
3aKOH COXpPAHEHHUSI MaCChl BELIECTB.
XHUMUYECKUE YPABHEHHUS.
Knaccudukanuys XuMU4eCKUx peakiui
(coenuHeHUs, pa3I0KEHUs, 3aMEIECHUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

dusnyeckue cBOMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB

Y HEMETaJlJIOB.

OO6pa3ipl BemecTB KOJTUISCTBOM 1 MOJIb.
dusndeckue saBiaeHus (TIaBIeHUEe BOCKa,
TastHUE JibJla, pACTUPAHHE caxapa

B CTYINKE, KUTIEHUE U KOHAEHCALIUS
BOJIbI).

XuUMUYECKHe BICHUS (TOPEHUE CBEYH,
MIPOKaJIMBaHUE METHOM TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI MU METia

C COJISIHOW KHUCIJIOTOM).

Hab6nronenue npu3HakoB MPOTEKAHUS

PaccraBisaTs k03 puiireHTs!

B YPAaBHEHUSIX XUMUYECKHUX PEAKIIUA.
HabnronaTte 1 onucbiBaTh 0ObEKTHI

P MPOBEJICHUU JIEMOHCTpAIUi

U 1Ta0OpATOPHBIX OMBITOB.

[IpoBoauTh BeIYUCIEHUS O (POpMyTIaM
XUMHUYECKHUX COCTMHEHUH U ypaBHEHUSIM
XUMHYECKUX PEaKIHM.

[IpuMeHsTh eCTECTBEHHO- HAY4YHbIE
METO/IbI TO3HAHUS (B TOM YHCIIE
Ha0JII0IEeHUE, MOIETTUPOBAHUE,
AKCIIEPUMEHT M OCHOBHBIE OTIEpaIluU
MBICTUTENIEHON JIEATEIbHOCTH
(cpaBHEHHME, KiIacCUPUKAIK)
BricTpanBath pa3BepHyThIE TUCEMEHHBIC
Y YCTHBIE OTBETHI C OIOPOH

Ha MHGOPMAIIHIO U3 yYeOHUKA

U CIPABOYHBIX MaTEpUajIOB, IPaMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
anmapar Kypca XUMHU
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XUMHUYECKUX PEAKIUH (pa3iioKeHUe
caxapa, B3auMOJICIICTBHE CEPHOU
KHUCIIOTHI C XJIOPUIOM Oapus, MoTydeHue
U pasnoxkenue ruapokcuaa meau (1)
IIPU HarpeBaHUU, B3aUMOJICCTBHE
xeiesa ¢ pactBopom cos meau (I1).
OnbITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MACCHI.

Jlabopamophvie onvimol.:

Co3nanue Mojienen MOJIEKyJ
(ILIapocTepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3Il0B HEOPraHUYECKUX BEILIECTB —
METAJIJIOB U HEMETAIJIOB.

Hab6nronenue ¢pusznueckux (miaBieHUe
BOCKa, TasTHHUE JIb/1a) 1 XUMUIECKIX
(ropeHue cBeuM, NpoKaIMBaHUE METHON
MIPOBOJIOKH) SIBJICHUH.

Habmroienue u onricanyue npu3HakoB
MPOTEKAHUSI XUMHUECKUX PeaKIni
pa3HBIX THIIOB.

Bvruucnenusa:

OTHOCHUTEJIBHOU MOJIEKYJISIPHOU MacChl
BEIIECTB, MOJIIPHOM MacChl, MacChl
BEIIECTB, MACChI M KOJTMYECTBA BEIIIECTRA;
MacCCOBOM JTOJIM XUMHUYECKOTO SJIEMEHTa
1o opmyse coeAMHEHNUS;
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I10 YPaBHCHUAM XUMHWYCCKUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MAaCCC
PCaArcHTOB WIH IIPOAYKTOB PCAKIINHN

Hroro no pazaeny

20

Baxueime npeacraBuTe/ M HEOPraHMYECKUX BelIeCTB

2.1

Bosznyx. Kucnopo.
Ilonstue
00 okcHuaax

6

Bosnyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopon — a3neMeHT u nmpocroe
BelecTBO. HaxoxieHue kucinopoaa

B IIpUpojie, PU3ndecKkrue u XUMUIECKHE
cBoiicTBa (peakuuu roperust). OKCUIBI.
[Ipumenenue kucnopoaa. CriocoObl
MOJIyYeHHS KUCTIOpO/Ia B JJaOopaTopuu
U nipoMblinuieHHOCTH. Kpyrosopot
Kucaopoaa B mpupogae. O30H —
aJUIOTpOTHAs MOIU(UKALIMS KUCIOPOa.
TennoBoi 3QheKT XUMHUUECKOU peaKInH,
TEPMOXUMHUYECKUE YPABHEHHUSI, IK30-

Y SHJIOTEPMUYECKHUE peakinuu. TOMInBo:
YTOJIb U METaH. 3arpsi3HEHNE BO3yXa,
YCWJIEHHE MapHUKOBOTO 3P deKTa,
pa3pylieHrne 030HOBOIO CJIOS.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

KauecTBeHHOE OlpeiesieHre CoIepKaHus
KHUCJIOpOJa B BO3IyXe

[Tomy4yenue, cobupanue, pacrio3HaBaHHE

Hcnonp30BaTh XUMHUECKYIO CHMBOJIUKY
JUTsl COCTaBIIeHUs (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKHUX
PEAKLHMI C yYaCTUEM KHUCIOPOA.
XapakTepu3oBaTh (OMUCHIBAThH) COCTAB
BO31TyXa, (DU3NICCKUEC U XUMHUICCKUE
CBOICTBa KHCIIOPO/A, CIOCOOBI €T0
MOJIyYeHUS], MIPUMEHEHHE U 3HAUCHHE
B TIPUPOJIE M )KU3HU YeTIOBEKA.
CpaBHHBATh PEaKIIUU TOPCHHUSI

U MEJJICHHOTO OKUCIICHUSI.
OOBIACHATD CYIIHOCTH IKOJIOTHIECKUX
po0sieM, CBSI3aHHBIX C 3arpsI3HCHUEM
BO3/yXa.

CrnenoBarth mpaBusiam 6€30MacHOM
paboThI B Tabopatopuu

IIPY MCTIOIB30BAHUH XUMUYECKON
TOCY/IbI K 000PYTIOBaHHUS, & TAKKE
npaBuiaM 0OpalleHusl ¢ TOPIOYUMU
BEIIICCTBAMH.

[TnaHupoBaTh U OCYIIECTBIISATH
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
HaOnronenune B3auMoieiiCTBHS BELIECTB
C KUCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS U MTPEKPALLICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3zHakomiieHHe ¢ 00pa3iiaMu OKCUIOB

Y OIHCAHUE X CBOMCTB.
llpakmuueckas paboma:

Ne 3. [Tonyyenue u coOupanue
KHUCJIOPO/1a, U3YYECHUE €T0 CBOMCTB.
Buviuucnenus:

MOJIEKYJISIPHOM MaccChl KHUCIOPOAA U
030Ha HA OCHOBAHUY aTOMHOW MAaCCBI
XUMHYECKOTO AJIEMEHTA;

KOJINYE€CTBA, MACChI BEIIECTBA

110 YPaBHEHUSIM XUMHUUECKUX PEaKIuit

Ha MPAaKTUKE XUMHYECKHE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOCHUS,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM
AKCIIEpUMEHTA MIPU MPOBECHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHI.

BrIyucasTe KOJIU4ECTBO BELIECTBA,
o0BeM rasa o gpopmysam.

YyacTBOBaTh B COBMECTHOM paboTe

B TpyTIIIE.

BricTpanBath pa3BepHyThIE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha MHGOPMAIIUIO U3 yUeOHUKA

U CIPAaBOYHBIX MaTEPUajIOB, IPaAMOTHO
VCIIOJIb30BaTh N3yUYECHHBIM OHATUWHBIN
anmnapar Kypca XuMuu

2.2

Bonopon. [lonsarue
0 KHCJIOTax U COMSIX

Bopopon — anemMeHT u mpocTtoe
BeniecTBo. Haxoxienue Bogopoaa

B Mpupojie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
nonyyeHus. KucimoTsl u comnu.
Mounsipublii 00beM ra3oB. PacueTsl

10 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

[Tomryuenue, coOupanue

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHATH 3TU NOHATHUSA MIPU ONUCAHUU
CBOWCTB BEILIECTB U UX MPEBPALCHUM.
XapakTepu3oBaTh (ONUCHIBATH)
bu3nUecKre U XUMUIECKHUE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOJy4YeHHUS,
IPUMEHEHHE.

Cob6upatb pubOp AJIs MOTYUEHUS
BOZOPO/A.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY

10



depepanbHasa paboyan nporpamma | Xumua. 8—9 Knacchbl (6a3osbiit

Y pacro3HaBaHUE BOJIOPO/IA.
B3aumoeiicTBrEe BOIOPOAa C OKCHIOM
menu (II).

JlabopamopHhuwiti onvim:
B3auMopeiicTBuE KUCIOT ¢ METAJIJIaMHU.
Ilpakmuueckas paboma.

Ne 4. Tlonyuenue u coOupanue BOAOPOa,
V3y4YE€HUE €T0 CBOMCTB.

Buiuucnenus:

o0beMa, KOJIMYeCTBa BEIlleCTBA raza

10 €r0 U3BECTHOMY KOJINUECTBY
BEII[ECTBA U O0BEMY;

00bEMOB T'a30B 0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHa OOBEMHBIX OTHOILICHUM
ra3oB

JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHIX
peaKuuil ¢ y4aCTUEM BOJIOPOAA.
Briuucaste MOJISIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIleCTBa, 00bEM rasa,
Maccy BEIIEeCTBa.

[IpoBOAUTH pacyeTsl O YpaBHEHUAM
XUMUYECKUX PEAKITUi: KOJTMIeCTBa,
00beMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJTH TIPOAYKTOB PEaKITHH.

CrnenoBaTh npaBmiiaM 0€30MacHON
paboThI B 1a00OpaTOpUn

UCIOJIb30BAaHUU XUMHYECKOU MOCY bl

¥ 000pYZIOBaHUS, a TAKKE MPABUIIAM
00pallleHHs ¢ TOPIOYUMU BellleCTBaMU

B OBITY.

[InanupoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JIeNaTh BBIBOJIBI TI0 PE3yJIbTaTaM
AKCIICPUMEHTA.

YyacTBOBaTh B COBMECTHOM padoTe

B TpyIITIe

2.3

Bopa. PacTBopbl.
IHousarue
00 OCHOBaHUSIX

dusnueckue cBoiicTa Boabl. Boa kak
PacCTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIBI.

PackpbIBaTh CMBICH U3y4aeMbIX HOHATHN
Y TIPUMEHSITh 3TH NOHATHUS IPU ONTUCAHUU
CBOMCTB BEIIECTB U UX MPEBPALICHUM.

11
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OcHoBaHUsL.

PactBops1. Postk pacTBOpOB B ipupojie
U B KU3HHU 4esioBeka. KpyroBopoT Bo bl
B IIpUpPOJIC. 3arpsi3HEHUE IPUPOTHBIX

BOJ. OxpaHa N OYUCTKA IPUPOJHBIX BOI.

HacpimenHbie 1 HEHACHIIICHHBIE
pacTBOpBI. PacTBOPMMOCTH BEILIECTB
B BoJie. MaccoBas 10J1s BEIeCTBa

B pacTBope.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOopeHME BEIIECTB ¢ pa3IMYHOM
PacTBOPHUMOCTBHIO.

B3auMmoelicTBUE BOJIBI C METAIIJIAMHU
(HaTpUeM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIOT

Y IIEJI0YEH C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimoi
HccnenoBanne ocoOeHHOCTEH
PacTBOPEHUSI BEIIECTB C PA3IMUHON
PacTBOPHUMOCTBHIO.

[TpuroroBnenre pacTBOPOB

C OIPEAEIICHHON MacCCOBOW JOJIEU
PacTBOPEHHOI'O BEIIIECTBA.
Ilpakmuueckas paboma

Ne 5. IIpuroroBnenue pacTBOpOB

C ONPEAECITCHHON MacCOBOM JOJIEH

XapakTepnu3oBath GU3NIECKUE

U XMMUYECKHE CBOMCTBA BOJIbI, €€ POJIb
KaK pacTBOPHUTEINS B IPUPOJIHBIX
nporeccax.

CocTaBnsiTh ypaBHEHUSI XUMUYECKHUX
peaKuui ¢ y4aCTUEM BOJIBI.

OOBACHATH CYIIHOCTH YKOJTOTUUECKUX
npo6JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OYMCTKH BOJbBI
OT MIPUMECEH, MEPHI IO OXPAHE BOJ

OT 3arps3HEHUSI.

[InanupoBaTh M OCYIIECTBIISATH

Ha NPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOCHUS,
JIeN1aTh BBIBOJIBI 110 pe3ybTaTaM
AKCIIEPUMEHTA MIPH MTPOBEICHUHT
71a00paTOPHBIX OMBITOB U MPAKTUIECKON
paboTHI.

CrnenoBaTh mpaBmiiaM 0€301acHOMN
paboThI B 1a0OpATOPUH NpU
UCIOJIb30BAHUU XUMUYECKOM MOCY/IbI

1 000pyI0BaHUA.

[TpoBOIUTE BBIUKCIICHUS C TIPUMECHCHUEM
MOHSTHUS «MAacCOBasi JI0JIsl BEIIECTBA

B PacTBOpE».

BricTpauBath pa3BepHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

12
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PaCTBOPEHHOT'O BEILIECTBA.
Buviyucnenus:

C MCIIOJIb30BaHUEM ITOHITHS «MaccoBast
JIOJIS1 BEIIECTBA B PACTBOPE»

Ha UH(OpMAaIHIO U3 YIeOHUKA

Y CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
arnmnapar Kypca XUMHuHU

2.4

OCHOBHBIE KJIACCHhI
HEOPTaHHMYCCKUX
COEeTUHECHUN

11

Knaccudukanus HeopraHuyeckux
coequHennit. Oxcuapl. Knaccudukanus
OKCHJIOB: coJieoOpa3zytoliie (OCHOBHbIE,
KHUCIIOTHBIE, aM(OTEpHBIEC)

U Hecoseo0pasyrolue.

Homenknatypa okcnioB. duznueckue
Y XUMUYECKUE CBOWCTBA OKCHUIOB.
[Tomy4yeHne OKCHIIOB.

OcnoBanus. Kitaccudukanns ocCHOBaHHMIA:

LIEJI0YU U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknartypa ocHoBanui. @usnyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[Tomy4yeHne oCHOBaHMIA.

Kucnotsl. Knaccudukaius Kuciaor.
Howmenknarypa kucnor. @uznueckne

1 XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTasuioB H.H. bekerosa.
Ilomy4yeHue KHUCIIOT.

Conu. HomeHkiarypa coneil.
DU3NIECKUE U XUMUYECKUE CBOMCTBA
cousiert. [lonmyyenue conen.
I'eHeTnueckas CBs3b MEXKy KJIaCcCaMHU
HEOPTraHUYECKUX COCTMHEHUM.

Krnaccudunuposats nuzydaeMole
BEII[ECTBA 10 COCTAaBY U CBOMCTBAM.
CocTaBisaTb GOpMYITBl OKCHIOB, KUCIIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX

10 MEXK1YHapOAHOW HOMEHKIIATYPE.
[IporHo3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XMMUYECKUX CBOMCTB
U3YYEHHBIX KJIACCOB/TPYIII BEUIECTB,

K KOTOPBIM OHU OTHOCSITCA.

CocTaBisiTh MOJIEKYJIIPHBIC YPAaBHEHUS
peaKUMi, UIUTIOCTPUPYIOLINAX
XUMUYECKUE CBOMCTBA U CITOCOObI
MOJIYYCHUS BEIIECTB N3YUCHHBIX
KJIACCOB/TPYIIIL, a TAKXKe
MOATBEPKJAIOIINX T€HETUYECKYIO
B3aMMOCBSI3b MEXKy HUMHU.
[Tpon3BOANTH BEIYUCTICHUS

10 YPaBHEHUSM XUMUYECKUX PEAKIIUH.
[TnanupoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHHUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA TPU TTPOBEICHUU

13
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

OO0pasipl HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMNBITHI, WIUTIOCTPUPYIOIIUE XUMUUECKHE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BELIECTB.

JlabopamopHvie onvimol

Onpenenenue pacTBOPOB KACIOT

Y IEJI0YEHN C MTOMOIIBIO UHIUKATOPOB.
N3yuenne B3anMOIEHUCTBUS KUCIIOT

C METAJJIaMHU, PEAKIUA HEUTpATU3ALINH.
B3anmoneiicTBre pacTBOpa CEpHON
KUCIOTHI ¢ okcusioM Meau (II).
[TonyueHne HepacTBOPUMBIX OCHOBaHUH.
BrITecHEeHUE 0JJTHOTO METaJIa APYTUM
13 pacTBOpA COJIH.

IIpakmuueckas paboma

Ne 6. Pemenue skcriepuMeHTaTBHBIX
3a7a4 1o teMe «Baxxuenmme Kkinaccol
HEOPTaHUYECKUX COCAUHEHUI.
Buiuucnenus:

[0 YPaBHEHUSM XUMUYECKOW PEaKIUU:
KOJIMYECTBA BEIIECTBA, 00heMa, MACCHI
110 M3BECTHOMY KOJIMUECTBY BEIIECTBA,
00beMy, Macce peareHToOB

WJTU TIPOJTYKTOB PEAKIINN

71a00pPaTOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CanenoBats paBuiiaM 0€301aCcHON
paboThI B 1a00OpATOPUHU

IIPU UCTIOJIb30BAaHUH XUMUYECKON
MOCY/IbI U 000PYTOBaHUS.

BricTpanBath pa3BepHyThIE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha MHPOPMALIMIO U3 yYeOHUKA

Y CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmnapar Kypca XUMHUU

Hroro o pazgeny:

30

14
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Iepuoanueckmnii 3akon u llepuoanueckas cucrema xummnueckux 3jieMmeHToB /. . MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsi3b. OKNCIUTEILHO-BOCCTAHOBUTEIbHbIE PeaKIIU

3.1

[Tepunognueckuii
3aKOH

u [lepuoauueckas
cucTeMa
XUMHYSCKHUX
3JICMEHTOB

J. . Menneneena.

Crpoenune atoma

7

[lepBble MOMBITKU KJaccUDUKAITUN
XUMUYECKUX 37eMeHTOB. [loHaTne

O rpynmnax CXOJHbIX 3JIEMEHTOB
(LLIETTOYHBIE U IIETOYHO3EMEIIbHBIE
METaJlIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpbIe 00pa3yroT
am(pOoTepHbIE OKCUIBI U TUAPOKCHUJIBI.
[lepnonnueckuii 3axoH. [lepnognueckas
CUCTEMA XMMHUYECKUX JIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JJIMHHONIEPUOIHAsL (POPMBI
[lepnonueckoi CUCTEMBI XUMUYECKHUX
anemeHToB J[.11. Menneneesa. Ilepnonsl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSIIKOBOTO HOMEpPa, HOMEPOB NEPHOIa
Y TPYIIBI 3JIEMEHTA.

Crpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHne
AJIEKTPOHHBIX 000JI0UEK aTOMOB IIEPBHIX
20 XMMHYECKHUX AJIIEMEHTOB
ITepuoauueckoi CUCTEMBI

J.N. MenneneeBa. XapakTepuCTHUKA
XUMHUYECKOTO 3JIEMEHTa

I10 €T0 NOJIOKEHUIO B [lepronnyeckoit
cucreme JI.1. Menpaeneena.
3aKOHOMEPHOCTH U3MEHEHUS pajyca

PackpeIBaTh CMBICI IEPUOTUUECKOTO
3aKOHa.

OnuceIBaTh CTPOSHUE TAOIUIIBI
«llepuonueckas cuicTeMa XUMHYECKHUX
anieMeHTOB J[.1. MeHnnaeneeBay.
MonennpoBaTh CTPOEHHUE aTOMA,
JSHEPreTUYECKUX YPOBHEU U IMOyPOBHEN
IIPY MOMOIIM PUCYHKOB, JJIEKTPOHHBIX
KOH(DUTypalnuii U 3JIEKTPOHHO-
rpaduueckux Gopmy.

[TosicHATh hU3NYECKUN CMBICIT
IOPSIKOBOI'O HOMEPA, HOMEPOB IIEpUOIa
Y TPYNIIbI 2JIEMEHTA.

XapakTepu30BaTh XUMUYECKHE JJIEMEHTBI
MIEPBBIX TPEX MEPUOJIOB, KAJIUM, KAJIbIIUH
Y UX COCIMHEHUS 10 MOJIOKEHUIO

B [Ilepnoanueckon cucreme

JI.1. Mennaeneena.

OOBACHATH 0011IHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB XUMUYECKUX
2JIEMEHTOB (U3MEHEHHE PAInYCOB
aTOMOB, JIEKTPOOTPULATEIBHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUM

B ITpeJIeIax MaJIbIX IEPUOJIOB U IIIaBHBIX
MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB,;

15
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAITTNYECKUX
CBOMCTB IO IpyNIaM U Mepruogam.
3nauenue [lepronnueckoro 3akoHa

u [leproanueckoil cHCTEMbI XUMUYECKHUX
AJIEMEHTOB JIJIs1 Pa3BUTHUS HAYKU U
npaktuku. [{.11. MenneneeB — yueHslit
Y TPAKIAHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

B3aumopaericTBre TMAPOKCH 1A ITMHKA

C PacTBOPAMU KHUCJIOT U LIETIOYEH.
MoaenupoBaHue CTPOCHUSI MOJIEKYJT
IIPY IIOMOILU PUCYHKOB, MOJIEIIEN,
AIIEKTPOHHBIX U CTPYKTYPHBIX (GOPMYIIL.
Ta6nuna «llepuonnueckas cucrema
XAMHUYECKUX DJIEMEHTOB

JI.1. MeHnpeneeBay.

JlabopamopHvie onvimoi
O3zHakomiieHHE ¢ 00pa3liaMyu METAJIOB
Y HEMETAJIJIOB

YyacTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIM TPYyIIIE.

BricTpanBath pa3BepHyThIE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIOPOU

Ha HH(OPMALIMIO U3 YYEOHUKA U IPYTUX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XUMHUYECKas CBA3b.
OxucIMTENLHO-
BOCCTAaHOBHUTEIbHBIC
peaxkuuu

XumMmudeckast cBa3b. KoBaneHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DIIEKTPOOTPHUIIATEIHLHOCTh XUMUUYECKUX
anmeMeHTOB. MoHHas cBsa3b. CTEIeHD
okuciaeHust. OKUCINTEIBHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl

PackpbIBaTh CMBICII N3y4aeMbIX MOHATUH.
OnpenensTe BUI XUMAYECKOW CBSI3U

B COCTMHCHHUU.

MonenupoBaTh CTPOCHUE MOJIEKYJT

IIPY IIOMOILM PUCYHKOB, MOJEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.

16
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OKHUCJICHHS] M1 BOCCTAHOBJICHHS.
OKuCIUTENU U BOCCTAHOBUTEIIH. ,
XUMHUYECKHUH IKCIIEPUMEHT: U3yUEHUE |
00pa3IoB BEIIECTB METAIIJIOB |
Y HEMETAJIJIOB, B3aUMO/ICHCTBUE
TUAPOKCHJIA IIMHKA C pACTBOPAMU KUCIIOT
Y LIEJI0YEH, ITPOBEICHUE OIBITOB, |
WJUTIOCTPUPYIOITUX MPUMEPHI ;
OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIX |
peakuuii (ropeHue, peakiuu
Pa3IIOXKEHUS, COSTUHEHUS ).
Xumuueckuii IKCnepumenm: 1
Jlemoncmpayuu: }
OMnBITH, WJUTIOCTPUPYIOLTUE TPUMEPHI |
OKHUCJIUTEIHHO-BOCCTAHOBUTEIHHBIX |
peakiuii (ropeHue, peakiuu
pa3JIOXKEHUsI, COCTMHECHUS)

Hroro no pazaeny 15
Pe3epBHOE Bpemst 3
OBIIEE UHNCJIO YACOB 68

[10 I[TPOI PAMME
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