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8 KJIACC
HaumeHnoBanue
Ne KomumuaectBo OcCHOBHBIE BUIBI ICITEIbHOCTH
pa3lesioB U TEM Conepxanue o0ydeHus
n/m 4acoB oOy4armmxcs

y4eOHOro mpeamera

Paznen 1. IlepBoHayaibHble XUMUYECKHE OHSATHS

1.1 | Xumus — BaxHas 5
0011acTh
€CTECTBO3HAHHUS U
MPAKTUYECKON
JEITEIILHOCTH

YCJIOBCKA

[Ipenmer xumuu. Posib XuMun B dKU3HU
YyeJIoBeKa. XUMUsS B CUCTEME HayK.

Tena u BemecTBa. du3nyeckue CBOMCTBA
BEILIECTB. ATPETaTHOE COCTOSTHUE
BentecTB. [loHsATHE 0 METOaX TTO3HAHUS
B XUMHUH. YNCTEIE BenecTBa 1 CMECH.
CriocoObI pa3iesieHus: CMECEH.
Xumuueckuu IKCnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO C XUMHUYECKOM MOCYIO0M,

C IIpaBUJIaMU paOOTHI B TAOOPATOPUHU H
npueMaMu oOpaIieHus ¢ JabopaTOPHBIM
000pyI0BaHHUEM.

dusnyeckrue CBOMCTBA 00pasIoB
HEOPraHWYECKHX BEIIECTB — METAJIJIOB

1 HEMETAJJIOB.

CriocoOnI pa3zenieHust cmecei
(¢punbTpoBaHUE, BhIApUBAHKE,
JUCTUIUISALNSL, XpoMaTorpadus).

PackpriBaTh CMBICT H3ydaeMbIX TTOHATHH.
PackpriBaTh poib XUMUU B TIPUPO/IE
’KU3HU YETIOBeKa, e€ CBI3b C IPYTUMHU
HayKaMHU.

Paznmnuate 94uCThIC BENIECTBA U CMECH;
OJTHOPOHBIC U HEOTHOPOIHBIC CMECH.
Paznmuate pusmveckne 1 XUMUIECKUE
SIBIICHUS.

CrnenoBarh alropuTMaM MCIIOIb30BAHUS
AKCIIEPUMEHTAJILHBIX METO/IOB —
HAOJTFOICHUS ¥ IKCIIEPUMEHTA.
HaOmronates 1 onmmceiBaTh O0OBEKTHI

IpY TIPOBEACHUH IEMOHCTPAIINNA 1
71a00paTOPHBIX OIBITOB M0 H3YYECHUIO
(U3HYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3zeseHus CMECE BEIECTB.
[TpoBOIUTE XUMUYECKUN IKCIIEPUMEHT
MIpU pa3jielieHnu cMecel (Ha mpumepe
OYHCTKH MOBAPEHHOM COJIM) B XOJI€
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Jlabopamopuvie onvimol:

N3ydyenue u onucanue GU3NIECKUX
CBOMCTB 00pa3110B HEOPraHUYECKUX
BEIIECTB.

M3yuenne crioco00B pa3aeneHus: cMecei
(C MOMOIIIBIO MAarHUTA).

llpakmuueckue pabomol:

No 1. TlpaBuna paGoThsl B 1abopaTopuu U
npuéMbl 0OpaIeHus ¢ 1a00paTOPHBIM
000pyIOBaHHUEM.

No 2. Paznenenue cmeceil (Ha mpumepe
OUYHCTKH MMOBAPEHHOMN COJIN)

MpaKTU4YeCcKoil paboTsl Ne 2.

CrnienoBaTh MpaBuiIaM MOJIb30BaHUS
XUMHUYECKOUN MOCYI0H U JTab0paTOPHBIM
000OpyI0BaHKHEM, a TAKXKE IPaBHIIAM
oOpaleHus ¢ XMMUYECKUMU BEIlIeCTBAMU
B COOTBETCTBHUU C UHCTPYKIIUEH

[IPU BBINIOJIHEHUH TTPAKTUYECKOM

pabotsl No 1.

BricTpauBath pa3BEpHYThIE MUCHbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(OPMAIHIO U3 yIeOHUKA U
CIIPaBOYHBIX MaTepUAJIOB, FPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN IMOHSITUWHBIN
amnmnapar Kypca XUMUU

1.2.

BemectBa u
XUMHUYECKHE
peaKkIu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
sneMeHThl. CUMBOJIBI XUMUYECKUX
31eMEHTOB. [IpoCThIe U CIIOXKHBIE
BELIECTBA. ATOMHO-MOJIEKYJIIPHOE
YUEHHE.

Xumunueckas popmyna. BaneHTHOCTh
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MMOCTOSTHCTBA COCTaBa BEIIECTB.
OTHOCUTENBHASA ATOMHAS Macca.
OTHOCHUTENBHASA MOJIEKYJIIPHAS Macca.
MaccoBas 10715 XMMHAYECKOTO JJIEMEHTA
B COCIMHEHHUH.

Omnpenensats MpU3HAKKA XUMHUECKUX
pEaKIuil, yCIOBUS UX MIPOTEKAHUSI.
OOBACHATH CYUTHOCTh GUBNYECKUX U
XUMHUYECKUX SIBJICHUN C TOUKU 3PCHHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHUS.
KnaccuduuupoBaTb XuMudeckue
peaKiuu (110 YUCIy U COCTaBy
pearupyromux u 00pa3yromuxcs
BEIIIECTB).

CocTaBnsiats (GopMyibl OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTHU U ONPENEIIAThH
BaJICHTHOCTH 1O (JOpMYyJiaM BEIIECTB.
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KonunuectBo BemecrBa. Monb. MossipHas
Macca. B3aumMocBs3b KOJTMYECTBA, MACCHI
Y YUCJia CTPYKTYPHBIX €IMHUI BEILIECTBA.
Pacuétel no dhopMynamMm XuMHUECKUX
COCIUHEHUM.

Du3NYECKUe U XUMHUUECKUE SIBIICHUSI.
XUMHUYECKAs peakuus U €€ MPU3HaKHU.
3aKOH COXpaHEHUSI MACCHI BEILIECTB.
XWMUYECKUE YPAaBHEHUS.
Knaccudukarms XuMUIeCKUX peaKiuit
(coemuHeHUs1, pa3IoKeHUs, 3aMEIICHU,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusndecKkre CBOMCTBA 00pa3IoB
HEOPraHUYECKUX BEUIECTB — METAIUIOB U
HEMETAJLJIOB.

OO6pa3siibl BEIIECTB KOJIMUYECTBOM 1 MOJIb.
®duznueckue siBieHus (IJIaBJIeHUE BOCKA,
TassHUE JibJla, PACTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIMS
BOJIbI).

Xumuyeckue siBJieHusl (TOpeHUE CBEYH,
MPOKAJTMBAHUE MEHOM TTPOBOJIOKH,
B3aMMOJIEHCTBUE COJIBI UJIU MeTa

C COJISIHOM KUCJIOTOH).

Habmronenne npru3HaKoB MPOTEKAHUS

PaccraBnsaTe ko3 PUIIMEHTHI

B YPaBHCHHAX XUMHUYCCKUX PEAKIIHI.
HabmronaTe 1 onmuchIBaThH OOBEKTHI

NPy MPOBEICHUU IEMOHCTpALIUI 1
71a60paTOPHBIX OMBITOB.

[TpoBoaAUTE BEIYKCIIEHUS 110 (DOpMYyIIam
XUMUYECKUX COCTUHEHUN U YpaBHEHUSIM
XUMUYECKUX PEAKITUMN.

[IpuMeHsTh €CTECTBEHHO- HAYYHbIE
METO/IbI ITO3HAHUS (B TOM YHCIIE
HaOJIOICHNE, MOJICTTMPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTEpaLIUU
MBICITUTEIIbHOMN JIeSITeIbHOCTH
(cpaBHEHuUe, KiaccuuKarims)
BricTpanBath pa3BEpHYTHIC MUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPO

Ha HH(pOpPMAIIUIO U3 y4eOHUKA U
CIIPaBOYHBIX MaTepUAJIOB, FPAMOTHO
YCIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN
amnrmapar Kypca XUMUHU
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XUMUYECKUX PEaKIUi (pa3ioKeHne
caxapa, B3aUMO/IEUCTBHE CEPHOM
KHCJIOTHI € XJIOPUAOM Oapusi, OIy4eHHe
U paznoxenue ruapokcuaa meau (1)
IIpU HarpeBaHUH, B3aUMOJICHCTBHE
xkere3a ¢ pactBopom cou meau (11).
OnbITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPAHEHHMS MaCCBhl.

Jlabopamopnvie onvimul:

Coznanue Mozeneit MoJIeKyJl
(ILapocTep>KHEBBIX).

Onucanne GU3NIECKUX CBONCTB
00pa310B HEOPraHUYECKUX BEIIECTB —
METaJIJIOB U HEMETAJLJIOB.
Habmonenne ¢pusnueckux (TuiaBieHue
BOCKa, TasHUE JIbJ1a) 1 XUMUYECKUX
(ropeHue cBeuu, MPOKAIMBAHUE MEIHON
MIPOBOJIOKH) SIBJICHUH.

HaGmronenue u onucanue Npu3HaKkoB
MPOTEKAHUS XUMHUYECKUX PEaKIIUi
pa3HBIX TUIIOB.

Buviuucnenusa:

OTHOCHUTEJILHON MOJIEKYJIIPHOM MaCChI
BELIECTB, MOJIIPHOM Macchl, MacChl

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCCOBOM JIOJIM XUMHUYECKOI'O AJIEMCHTA
1o hopMyJsie COeTMHEHNS,
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10 YPAaBHEHUSAM XUMUYECKUX PEAKIUM:
KOJIMYECTBA, MACCHI BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
peareHTOB WM IIPOJYKTOB PEAKLIUU

Hroro no pazneny

20

Pa3znes 2. BaxkHeiilue npeacTaABUTEIN HEOPTAaHMYECKUX BellleCTB

2.1

Bo3nyx. Kucnopon.

IHougatne
00 okcHumax

6

Boznyx — cmeck razos. CoctaB Bo3ayxa.
Kucnopoa — anemeHT 1 nmpoctoe
BelecTBo. Haxoxaenue kuciaopoaa

B TIpUpoie, PU3NIecKue U XUMUYECKHE
cBOiCTBa (peakiuu ropeHust). OKCUIBI.
[Tpumenenue kucnopoaa. Criocoon
MOJIYYEHHUSI KUCIIOpO/ia B JabopaTopuu u
MPOMBIIIIEHHOCTH. KpyroBopoT
Kucaopoja B mpupoje. O30H —
AITOTPOITHAS. MOIU(DHUKAIINS KUCIOPOIa.
TennoBoit 3¢ heKT XUMUYECKON peakilny,
TEPMOXUMHUYECKHUE YPABHEHUS, DK30-

U DHAOTEPMUYECKUE peakuu. ToramBo:
yrojb U METaH. 3arpsi3HEHUE BO3yXa,
yCUJICHHE MapHUKOBOro 3¢ dekra,
pa3pylieHue 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OmpesiesieHe cofaepKaHus
KHCJIOPOJIa B BO3JIyX€

[Tonyuenue, cobupanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL cCOCTaBJeHUs! (GOpMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKUX
pEeaKuii C y4acTHEM KHUCIOPOAa.
XapakTepu3oBaTh (OMUCHIBATH) COCTAB
BO3/yXa, (pU3nuecKkue u XMMHYECKHE
CBOWCTBA KHCIIOPOJIa, CIIOCOOBI €r0
IIOJIYYEHHsI, IPUMEHEHHE U 3HAaUCHHE

B [IPUPOJIE U KU3HU YEJIOBEKA.
CpaBHUBATh peakIuu TOPEHUS U
MEJIJICHHOT'O OKHUCIICHUS.

OOBICHATH CYLIHOCTh KOJIOTMUYECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBath mpaBmiaM 0€30MaCHOM
paboThI B 1a00OpaTOpUH MPU
MCITIOJIb30BaHUU XUMHUYECKOU MOCY bl U
000pyI0BaHMsl, a TAKXKE MpaBUiIaM
0OpalIeHNs C TOPIOYMMH BEILIECTBAMHU.
[InaHupoBaTh U OCYILIECTBISATH HA
MPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI,
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Y U3y4E€HUE CBOMCTB KUCIOPOAA.
Habnronenne B3anMoACHCTBHUS BEIIECTB
C KHCIIOPOJIOM U YCJIOBHS
BO3HMKHOBCHUS U MPEKPAIICHUS TOPEHUS
(mokapa).

Jlabopamopmbwiii onvim:

O3HakomJjieHHEe ¢ 00pa3laMu OKCUIOB U
OIIMCAaHUE UX CBOMCTB.

Ilpaxmuuecxas paboma:.

Ne 3. Tlonydyenue u cobupanue
KHCIIOPO/a, U3y4eHUE €r0 CBOMCTB.
Buviyucnenus:

MOJICKYJISIPHOM MacChl KUCIIOpOa U
030Ha Ha OCHOBAaHWM aTOMHOM MaccChl
XHMHUYECKOT'0 3JIEMCHTA;

KOJINYECTBA, MacChl BEIlECTBA

10 YPaBHEHUSAM XUMHUYECKHUX PEaKITUi

MIPOBOJIUTH HAOJIIOACHUS, JIETIaTh BHIBOIBI
10 pe3yJibTaTaM SKCIIEPUMEHTA

MIpU MPOBEACHUH JIA0OPATOPHBIX OIBITOB
U TIPAKTUYECKOM paboTHI.

BorauciaTh KOMMYECTBO BEIIECTBA,
00BEM Ta3za no Gopmynam.

VYuyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE.

BricTpanBath pa3BEpHYThIE MUCHbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(OPMAIHIO U3 yIeOHUKA U
CIIPaBOYHBIX MaTepUAJIOB, FPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN IMOHSITUWHBIN
amnmnapar Kypca XUMUU

2.2

Bonopon. Ilonsitue
O KHUCJIOTaX U COJISIX

Bonopon — anemeHT u mpocroe
BelectBo. HaxoxneHnue Bogopoaa

B IIpUpoOjie, PU3NYECKHE U XUMUYECKHE
CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHusa. Kucnotsl u conu.
Momnsipubliii 006EM ra3oB. Pacuérsl

0 XUMUYECKUM YPABHCHUSIM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpbIBaTh CMBICII H3y4aeMbIX MOHITUN
Y IPUMEHSTh 3TU MOHATHSA NIPHU ONUCAHUU
CBOWCTB BEIIECTB U UX ITPEBPAIICHUH.
XapakTepu3oBaTh (OMKUCHIBATH)
(bu3nYecKre 1 XUMHUYECKUE CBOMCTBA
BOJIOPOJIa, CIOCOOBI €r0 MONTY4YEHUs,
MIPUMEHCHHUE.

Cobupate npudOp AJIs MOITYIECHHS
BOJIOPOJIA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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pacrmo3HaBaHU€ BOJIOPO/IA.
BzaumonencTBre BOgoOpoaa ¢ OKCUIOM
menu (II).

Jlabopamopmuwiii onvim:
B3aumMoeicTBue KUCIOT ¢ METalJlaMU.
Ilpaxmuuecxas paboma.

No 4. Tlonydyenue u cobupanue Boaopoa,
H3y4eHUE €0 CBOMCTB.

Buiyucnenus:

00BEMa, KOIMIECTBA BEIeCTBA rasa

10 €r0 U3BECTHOMY KOJUYECTBY
BELIECTBA WIH 00BEMY;

00BEMOB T'a30B MO YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHUHN
ra3oB

JUTs1 COCTaBJICHUST (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHU XUMHUYECKUX
PEAKLMHI C Y4aCTHEM BOJOPOJIA.
BbIMUCIATh MOJIIPHYIO MAacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00BEM Taza,
Maccy BeIleCTBa;

[IpoBOAUTH pacy€Thl MO YpaBHEHUSIM
XUMHUYECKUX PEAKIIMi: KOIUYeCTBa,
00BEMA, MaCChI BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, MACCE PEareHTOB
WJIU TIPOJTYKTOB PEAKIIUH.

CrnenoBaTh npaBuiiam 0€30MacHOM
paboThI B TabopaTopuu Mpu
HCIIOIb30BAaHUU XUMUYECKON MOCYbI U
0o0opyI0BaHMS, a TAKXKE IMPaBHIIaM
oOpaileHust ¢ TOPIOYMMH BEIIeCTBAMHU

B OBITY.

[TInaHupoBaTh U OCYILECTBIATH Ha
PAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
IPOBOJAUTH HAOJIOIEHNUS, JIENAaTh BHIBOBI
0 pe3yJibTaTaM SKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE

2.3

Bopna. PactBopesl.
Iloagatue
00 OCHOBaHUAX

dusnyeckue cBoMCTBa BOALI. Boa kak
pacTBOpUTENL. XUMHUYECKUE CBOWCTBA
BOJIBI.

OcHoBaHus.

PackpbIBaTh CMBICIT H3y4ae€MbIX MOHITUN
Y IPUMEHSTH 3TU NOHATHS IIPU OMUCAHUUN
CBOMCTB BELIECTB U UX MPEBPAICHUN.
XapakTepu30oBaTh GU3HICCKUE U
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PactBopsl. Posib pacTBopoB B pupoe u
B JKW3HU 4esoBeka. KpyroBopot BojibI
B [IpUpOJIe. 3arpsiI3HEHUE NPUPOTHBIX
BoA. OXpaHa v OYUCTKA IPUPOAHBIX BO/I.
HacpllieHHbIe 1 HEHACHIIIIEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BEIIECTB

B BoJie. MaccoBasi 10151 BEIlIeCTBa

B pacTBOpE.

Xumuueckuui IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHune BELIECTB € pa3InyHON
pPacTBOPUMOCTBIO.

B3anmopernicTBue BOJBI ¢ METAJUIaMU
(HaTpueM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
LIEJI0YEN C TOMOLIBI0 MHIUKATOPOB.
Jlabopamophvie onvimoi
HccraenoBanue ocoOeHHOCTEH
pacTBOPEHUSA BEUIECTB C PA3IMUHOMN
pPacTBOPUMOCTBIO.

[IpuroroBieHne pacTBOPOB

C ONpeAeIEHHON MaCCOBOU JI0JIEN
PacTBOPEHHOIO BEIIECTBA.
Ilpaxmuuecxasn paboma

Ne 5. IIpuroroBiieHu€e pacTBOpPOB

C ONPENICIIEHHON MAaCCOBOU J10JIEH
pacTBOPEHHOIO BEIIECTBA.

XUMHYECKUE CBOKMCTBA BOJIBI, €€ POJIb KaK
pPacTBOPUTENS B PUPOIHBIX IMPOILIECCAX.
CocTaBsTh ypaBHEHHS] XUMHUECKUX
PEAKIMN C YHAaCTUEM BOBI.

OOBACHSTH CYITHOCTh SKOJIOTMYECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
IPUPOJHBIX BOJI, CIOCOOBI OUUCTKU BOIbI
OT MpUMeceH, MepbI IO OXpaHe BOJ

OT 3arps3HEHUS.

[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI, TPOBOUTH HAOIIOICHMUS,
JIeNIaTh BBIBOJIBI IO pe3yJIbTaTaM
AKCIEPUMEHTA MPHU MPOBEACHUN
71ab0paTOPHBIX OMBITOB U MPAKTUYECKOMN
paboTHI.

CrnenoBaTh npaBuiiaM 6€30MacHON
paboThI B 1abopaToOpuu NMpu
UCIOJIb30BAaHUM XUMHYECKOU MOCY/IbI U
0o0opyI0BaHMUs.

[TpoBOAUTE BEIYUCIIECHUS C IPUMEHEHUEM
MIOHSTHS «MaccoBasi J0JIsl BEIIECTBA

B pPacTBOpE».

BricTpanBath pa3BEpHYThIC MUCHbMEHHbBIC
1 YCTHBIE OTBETHI C OIIOPOU

Ha uH}OpMAIINIO U3 YUeOHHKA U
CIPaBOYHBIX MAaTE€PHAJIOB, TPAMOTHO
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Buiuucnenus:
C UCITOJIb30BAHUEM ITOHATHA «MacCoOBas
JIOJIsl BEIIIECTBA B PACTBOPE»

WCIIOb30BaTh U3yYEHHBIN MOHATUINHBIN
amnrapar Kypca XUMuu

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX
COeIUHEHUH

11

Knaccudukarus HeopraHM4ecKux
coenuaeHuit. Oxcuabl. Knaccudukamms
OKCHJIOB: cojieo0pa3ytoiue (OCHOBHBIE,
KHUCJIOTHBIE, aM(pOTEpHbIE) U
HecoJieoOpasyromue. HomenknaTypa
OKCUJ0B. PUBHUECKHE B XUMHUYCCKHE
cBOMCTBa OKCHIOB. [loydeHne OKCHIOB.

OcHoBanus. Knaccudukaruss o0CHOBaHMIM:

IEJIOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBannii. dusznueckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHMUIA.
[TonydyeHue OCHOBaHUI.

Kucnotsl. Knaccuduxarus Kucior.
Homenknarypa kucnor. @usndeckue
1 XUMHUYECKHE CBOMCTBA KUCIIOT. Psin
aktuBHOCTU MetaiuioB H.H. bekerosa.
[Tomyyenue Kucior.

Comu. HomeHkiarypa coJeil.
Pu3NYECKUE U XUMUUECKUE CBOMCTBA
couieid. [lomydenue conen.
['eHeTnyeckas CBsI3b MEXKIY KJIACCaMH
HEOPraHWYECKUX COCITMHEHUM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Knaccudunmposats nzydaemsoie
BEILIECTBA 110 COCTABY U CBOMCTBAM.
CoctaBasaTh (HOpMYJITBI OKCUIOB, KUCTIOT,
OCHOBaHUM, COJICH 1 Ha3bIBaTh UX

0 MEXIYHAPOAHON HOMEHKJIIATYPE.
[Iporao3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIMX XUMHUYECKUX CBOMCTB
M3YYCHHBIX KJIACCOB/TPYMI BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBasiTh MOJIEKYJISIPHBIE YPaBHEHUS
pEaKMi, UUTFOCTPUPYIOIINX
XUMHUYECKUE CBOICTBA U CIIOCOOBI
IIOJIYYEHHSI BEIIECTB U3YYEHHBIX
KJIACCOB/TPYII, a TaK¥Ke
MOATBEPKAAFOIINX TEHETUYECKYIO
B3aMMOCBSI3b MEXKI1Y HUMH.
[Ipon3BOANTH BBIYKMCIICHHS

[0 YPAaBHEHUSIM XUMHUYECKUX PEAKIIHI.
[InaHupoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMHUYECKUE
AKCIIEPUMEHTBHI, POBOJIUTH HAOIIOAEHUS,
JIeN1aTh BBIBO/IBI IO pe3yJibTaTaM
AKCIIEPUMEHTA TP MPOBEACHUU
71a060paTOPHBIX OMBITOB U MPAKTUYECKUX
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OO6pa3ibl HEOPraHUUECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnBITHI, WILTIOCTPUPYIOIINE XUMUYECKHE
CBOMCTBA KJIaCCOB HEOPTaHMYECKUX
BELIECTB.

Jlabopamopnvie onvimol

OmnpeneneHne pacTBOPOB KUCIOT U
HIEeJIOYEH C MOMOILbI0 UHANKATOPOB.
N3yuenue B3anMOAEHCTBUS KUCIIOT

C METaJUIaMH, PEAKLINA HEUTPAIN3ALUU.
B3anmoneiictBue pactBopa CepHOU
KHCIIOTHI ¢ okcuaoM menu (11).
[TosryaeHne HepacTBOPUMBIX OCHOBAHHM.
BrITecHeHrEe 0THOrO MeTauia Jpyrum
U3 pacTBOpa COJIN.

Ipaxmuueckas paboma

Ne 6. Pemenue skcniepuMeHTAITbHBIX
3a7a4 1o reMe «BakHelI1me Ki1acchl
HEOPraHUYECKUX COCIUHEHUN.
Buruucnenus:

110 YPABHEHUSIM XUMHUYECKON PEAKIUU:
KOJINYECTBA BEIIECTBA, 00bEMA, MaCCHhI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WU
IIPOAYKTOB PEAKIUU

pabor.

CnenoBarb npaBuiaM 0e30MacHON
paboThI B TabopaTopuu

IIPU MCTOJIb30BAaHUH XUMUYECKON
MOCY/Ibl U 000PYTI0BAHUSI.

BricTtpauBats pa3BEpHyThIE IMCHMEHHbIE
U YCTHBIE OTBETHI C OIOPOU

Ha HHQpOpMaIHIO U3 y4eOHUKA U
CIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
WCIIOIb30BaTh U3YYEHHBIN MOHATUMHBIN
anmnapar Kypca XUMHH

Hroro no pazneny:
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Paznen 3. [lepuonuueckuii 3axkoH u Ilepunonuueckast cucrema xumudeckux 3jaemMeHToB /I. U. MengeaeeBa. Ctpoenue

aToMOB. XUMH4YecKas CBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PE€aAKIIHH

3.1 | [lepuoanueckuii
3aKOH U
Ilepuonuueckas
cucreMa
XUMHUYECKUX
DJIEMEHTOB

Crpoenue aroma

. . Menpeneena.

7

[lepBbie MONBITKU KiIacCU(UKAIIUU
XUMHUYECKHUX 3J1eMeHTOB. [loHsTHE

O IpyNIax CXOAHBIX 3JIEMEHTOB
(LIETIOYHBIE U IIET0YHO3EMETBHBIC
MeTalIbl, TaJOreHbl, UHEPTHBIE Ta3bl).
DJeMeHTbI, KOTOpbIe 00pa3yroT
am(pOoTepHbIE OKCUIBI U TUAPOKCHUIBI.
[lepnonnueckuii 3akoH. [leprnognueckas
CUCTEMA XMMHYECKUX AJIIEMEHTOB

J.N. Menneneesa. KoporkoneprnoaHas u
JUTMHHOTIEPHOIHASL (POPMBI
[lepuonnyueckoit CuCTEMbl XUMUUYECKUX
anemeHnToB JI.1. Menneneesa. Ilepuozasr
u rpynnbl. DU3NUECKUd CMBICIT
MOPSIKOBOI'O HOMEPA, HOMEPOB IEpUoAa
U TPYIIIBI 2JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX
anep. M3oronel. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000I0YEK aTOMOB TIEPBBIX
20 XUMHYECKUX AJIEMEHTOB
Ileproarueckon CUCTEMBI

J.N. Menneneepa. XapakTepucTuka
XUMHYECKOT0 3JIEMEHTA

1o ero nojoxeHuro B Ilepuognueckoit
cucreme JI.1. Menaeneena.
3aKOHOMEpPHOCTH U3MEHEHHUS pagnyca

PackpbIBaTh CMBICI IEPUOANYECKOTO
3aKOHaA.

OnuceiBaTh CTPOCHKE TaOIUIIBI
«lIlepnoanueckas cucreMa XMUMAYECKHUX
aneMeHToB J[.11. MenaeneeBay.
MopenupoBars CTpOCHHE aTOMa,
SHEPreTUUECKUX YPOBHEN U MOAYPOBHEU
[IPY TIOMOILH PUCYHKOB, 3JICKTPOHHBIX
KOH(UTypaui U AIEKTPOHHO-
rpadguyeckux Gpopmy.

[TosicHATh PU3UYECKUN CMBICIT
ITOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOAA
Y TPYIIIBI 3JIEMEHTA.

XapakTepu3oBaTb XUMUYECKUE IIIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KaJUW, KaJIbLIUN
Y UX COCTUHEHUS IO TTOJIOKEHUIO

B [Iepnognueckou cucreme

.. Mennaeneena.

OOBACHATH 0011IE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOICTB XUMHUUYECKUX
AJIEMEHTOB (M3MEHEHHUE PauyCOB
aTOMOB, JIEKTPOOTPULIATEILHOCTH,
BAJICHTHOCTH) U UX COEAUHEHUI

B MPEIeNIaX MaJbIX MEPUOJOB U TJIABHBIX
MOATPYIIL C YYETOM CTPOCHUS UX
aTOMOB,;
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aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAITUYECKUX
CBOICTB IO TPYIIIaM U TIEPUOJIaM.
3nauenue [lepuonnueckoro 3akoHa u
[lepuoandeckoit CuCTEeMbl XUMUYECKUX
AJIEMEHTOB JIsl PA3BUTHSI HAYKU U
npaktuku. /.. MeneneeB — yu€Hblii U
TPaKIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmopericTBue THAPOKCHIA [IMHKA

C paCTBOpaMH KHUCJIOT U IIEI0UYECH.
MopennpoBaHue CTPOCHUS MOJIEKYI
IIPU TTOMOILM PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIIL.
Tabmuna «Ilepuoguueckas cucrema
XUMHUUYECKUX IJIEMEHTOB

JI.. MenpaeneeBay.

Jlabopamopuvie onvimul

O3HakoMJieHHE ¢ 00pa3liaMi METAILIIOB U
HEMETAILJIOB

VYuyacTBOBaTh B COBMECTHOU paboTe

B [1ape WU IpymIe.

BricTpanBaTh pa3BEpHYThIE TUCEMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uH}OpMAIINIO U3 YUeOHUKA U APYTUX
VMCTOYHHKOB, B TOM yucie MHTepHeTa

3.2

XHUMHUYECKas CBA3b.
OxuCcIUTEIbHO-
BOCCTAHOBUTEIILHBIC
peakiuu

Xumuueckas cBsa3b. KoBajienTHas
(moJsipHast U HEMOJIApHAs ) CBS3b.
DJIEKTPOOTPUIIATETILHOCTh XUMHUYECKUX
snieMeHToB. MonHas cBs3b. CTerneHb
okuciaeHus. OKUCINTENILHO-
BOCCTaHOBUTEJIbHBIC peakiuu. IIporecchl

PackpbIBaTh CMBICIT H3y4aeMbIX MOHSITHU.
Onpenenars BUJ XUMAYECKON CBSI3U

B COCIUHCHUU.

MoenupoBaTh CTPOEHUE MOJIEKYJT

IIPU ITIOMOIIM PUCYHKOB, MOJIEIIEH,
AJICKTPOHHBIX U CTPYKTYPHBIX (DOPMYII.
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OKHUCJICHUS U BOCCTAHOBJICHUS.
OKuCIHUTENN U BOCCTAHOBUTEH.
XHUMUYECKUH IKCIIEPUMEHT: N3yYEHNE
00pa3IloB BEIIECTB METAJJIOB U
HEMETAaJJI0B, B3aUMOICHCTBHUE
TUJPOKCHUA IIMHKA C PACTBOPAMU KHUCIIOT
Y ILIEJI0YEH, IPOBEAEHUE OIIBITOB,
WJUTFOCTPUPYIOIINX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiuu
Pa3JI0KEHUsI, COSAMHEHUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMNBIThI, HILTIOCTPUPYIOLINE PUMEPHI
OKHCJIUTEIHbHO-BOCCTAHOBUTEIHBHBIX
peakiuit (ropeHue, peakiu
pa3noXKeHUs, COEUHEHHS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUS (POPMYJT BEIIECTB,
AJIEKTPOHHOTO OajaHca peakiuil.
OrnpenensiTh CTENEHb OKUCICHUS aTOMOB
XUMHUYECKUX JIEMEHTOB 110 (popmynaM u
COCTaBIIATH (POPMYIIbI OMHAPHBIX
COECIUHEHUH MO CTEIICHU OKUCIICHUS
aTOMOB XMMHYECKHX DJIEMEHTOB.
OnpenensiTe OKUCIUTEIb U
BOCCTAHOBHUTEIIL. PaccTaBisaTh
KOA(DPUITUEHTHI B CXeMaX MPOCTHIX
OKHCJINTEIIbHO-BOCCTAHOBUTEILHBIX
pEeaKnil METOJIOM SJIEKTPOHHOTO
OajaHca.

HabromaTe XMMHYECKHE ONBITHI

10 TUTaHY, aHAJIM3UPOBATh U JieaTh
BBIBOJIBI.

HUcnionszoBate UKT misa co3manus
MOJIEJIEH, TTIOJATOTOBKU MPE3EHTALIUM,
JIOKJIAJIOB I10 TEME.

BricTpanBath pa3BEpHYThIE MUCHbMEHHbBIE
Y YCTHBIE OTBETHI C OMOPO Ha
uHpopManuio U3 yaeOHUKa U APYTHX
HMCTOYHUKOB, B TOM unciie IHTepHera

Htoro no pazneny 15
Pe3epBHOE Bpems 3
OBUIEE UMCJIO YACOB 68

[10 ITIPOTPAMME
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9 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3nesoB U TEM Conepxxkanue o0ydeHust
n/m 4acoB oOy4arommxcs

y4eOHOI0 ImpeIMeTa

Pa3znen 1. BemecTBo M XUMHUYeCKHE PeaKIuM

1.1

[ToBTOpEHUE N
yriyOJieHue 3HaHUuN
OCHOBHBIX pa3JleNioB
Kypca 8 Kiacca

5

[Tepuonnueckuit 3akoH. [lepuonnueckas
CHCTEMa XMMHUYECKHX 3JIEMEHTOB

J.1. MenpneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KalIusl, KaJbLH U UX
COCJTMHEHNH B COOTBETCTBUH

C MOJIO)KEHUEM DJIEMEHTOB

B [leprognueckoi cucreme u CTPOCHUEM
X aTOMOB.

CtpoeHue BellecTBa: BUIbl XUMUYECKOM
CBsI3U. THUIBI KPUCTALIMYECKHAX
PEETOK, 3aBUCUMOCTD CBOVCTB
BEILIECTBA OT TUMA KPUCTATIIMYECKOU
PELIETKU U BU1A XUMUYECKOHN CBA3U.
Kinaccudukarus u HoMeHKIIaTypa
HEOPraHWYECKHX BEIIECTB. XUMUYECKUE
CBOICTBA BEIIECTB, OTHOCSIIIUXCS

K Pa3JIMYHbIM KJIACCAM HEOPTaHUYECKHUX
COCIMHEHUH, T€HEeTUYECKas CBI3b
HEOPraHWYECKUX BEIIECTB.

XapakTepu30BaTh XUMUYECKUE FJIEMEHTBI
MIEPBBIX TPEX MEPUOJIOB, KU U KAIbIUA
10 UX MOJIOKEHUIO B [lepruoanueckou
cucreme /1. 1. Menneneena.
KrnaccuduuupoBaTs 1 Ha3bIBaTh
HEOPraHWYECKHE BEUIECTBA N3YYEHHBIX
KJIACCOB.

OnuchIiBaTh OOLIME XUMUUECKUE
CBOMCTBA BEUIECTB PA3JIMUYHBIX KJIACCOB,
MTOATBEPKIATh CBOMCTBA IPUMEPAMU
MOJICKYJISIPHBIX YPABHEHU XUMHYECKUX
pEaKIu.

OrnpenensiTh BUJI XUMHUECKOM CBA3U U
TUIl KPUCTAUIMYECKON PEIIETKU
BEILIECTBA.

[Iporao3upoBaTh CBOMCTBA BEUIECTB

B 3aBUCHMOCTH OT UX CTPOCHHSI.
BricTpauBarh pa3BEpHYThIE MMCHMEHHbBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha MHQPOpPMAIIHIO U3 YyYeOHUKA U
CIIPABOYHBIX MaTEPUAIIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C MOJICJISIMU
KPUCTALIMYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB
Y HeMeTaJuioB (TpaduTa u aamasa),
CJIOKHBIX BEUIECTB (XJIOpUIa HATPHUSI)

VCIIOJIb30BATh U3YUEHHBIN MTOHATHIHBIN
amnmapar Kypca XUMUu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHYECKUX
peaKIun

Knaccudukanus XuMUYeCKUX peakiui
[0 Pa3IMYHbIM MPU3HAKaM (110 YUCITY U
COCTaBY y4aCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY A (PeKTy,

M0 U3MEHEHUIO CTENEHEH OKUCTICHHUS
XUMHYECKUX JIEMEHTOB,

10 00OPaTUMOCTH, IO Y4aCTHIO
KaTaJiM3aTopa). JK30- U
SHAOTEPMUYECKUE PEAKIINH,
TEPMOXUMUYECKHUE YPABHEHUS.
[ToHsITHE O CKOPOCTH XUMUYECKON
peaknuu. [lorstue 06 0OGpaTUMBIX

U HEOOPaTHUMBIX XUMHYECKUX PEAKIIHSIX.
[ToHsiTHE O TOMOT'E€HHBIX U T€TEPOTrE€HHBIX
peakuusx. [Tonstue o karanuse.
[ToHsiTHE O XUMUYECKOM PAaBHOBECHUHU.
@DaKTOpBI, BIMUSIOIINE HA CKOPOCTh
XUMHYECKOHN peakliy U TIOJIOKEHHE
XUMHYECKOTO PaBHOBECHS.
OKHCTUTETHHO-BOCCTAaHOBUTEIHHBIC

PackpbIBaTh CMBICIT H3y4a€MbIX MOHATUN
Y PUMEHSTH 3TU MOHSATHS TIPU OMUCAHUU
CBOMCTB BEIIECTB U UX MPEBPAILICHUMN.
KnaccuduiupoBarb XUuMHUYECKUE
PEaKIUU 10 PA3TUYHBIM TPU3HAKAM.
VYcranaBiauBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUUYECKOUN PEeaKIUU OT Pa3IudHbIX
(dhakTOpOB.

[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEeBpaIllCHUN
B Pa3JINYHbBIX YCIOBUSIX.

Onpenensars OKUCIUTEND U
BoccTanoButesib B OBP.

CocCTaBJIATh JIEKTPOHHBIN OajaHC
peaKkum.

[Tpou3BOUTH BHIUUCICHUS

0 XUMUYECKUM YPABHCHUSIM.
VYuyacTBOBaTh B COBMECTHOM paboTe

B [1ape WJM TpymIe.

BricTpauBath pa3BEpHYThIE MUCbMEHHbBIC
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peakinu, HICKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBiieHHE ypaBHEHUN
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIuil ¢ UCTIOIH30BAHUEM METO/1a
AJICKTPOHHOTO OajtaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

NccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEAKIIMU OT BO3JICHCTBUS
pa3IUYHBIX (PAKTOPOB.

OnbITHI, WLTIOCTPUPYIOIINE TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakuuu
pa3IoKEHUs, COSTMHEHUS).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00hEMA U MACChI
peareHTOB WJIM IIPOJYKTOB 10
YPaBHEHUSIM XUMHUYECKUX PEaKIui

Y YCTHBIE OTBETHI C OMOPOU

Ha nHGOpPMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MaTEPUATIOB, TPAMOTHO
VICIIOJIb30BATh U3YUYECHHBIN OHSATUWHBIN
amnmnapar Kypca XUMUU

1.3

DJIEKTPOIUTHYECKAS
JIMCCOITMAITHS.
XHUMHUYECKHE
peakuun

B pacTBoOpax

Teopust 3IEKTPOITUTUIECKON
TUCCOLMALNN. DIEKTPOJIHUTHI U
HEAJIEKTPOIUTHL. KaTHOHBI, aHMOHBI.
Mexanusm quccoumranyy BEIeCTB

C pa3IM4YHBIMU BUAAMH XUMUYECKON
cBs3u. Crenenp aucconuanuu. CUIIbHBIC
U ciadbie AJIEKTPOIIUTHI.

Peakiiuu nonHoro oomena. Y cioBus

PackppIBaTh CMBICT N3y4aE€MbIX TOHITHH,
a TaK)K€ CMBICII TEOpUHU
JIEKTPOJIUTHYECKON AUCCOLMALINH.
OOBSICHATH TPUYHHBI
3JEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB
BEIIECTB, PAa3/INyaTh CJIa0ble U CUIIbHBIE
AJIEKTPOJIUTHIL.

CocTaBisaTh ypaBHEHMS AMCCOLUALAN
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MPOTEKAHMS PEaKI[Mii HOHHOTO0 0OMEHa,
MOJTHBIE ¥ COKPAIEHHBIC HOHHBIC
ypaBHEeHUs peakuuid. CBONCTBA KUCIIOT,
OCHOBAHHUM U COJICH B CBETE
MPEACTaBICHUN 00 AIEKTPOIUTUYECKOM
nuccoranuu. KauecTBeHHbIE peakIuu
Ha UOHBI. [IoHsATHE O TUAPOIM3E COJIEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 37€KTpONPOBOAHOCTH
pPacTBOPOB BEIIECTB, MpoIecca
JTHACCOITHAIIAH KUCIIOT, IIEIIOYCH

U coJiel (BO3MOXKHO MCTIOJIb30BAHUE
BUJICOMATEPHUAJIOB).

OnbITHI, WITIOCTPUPYIOLTHE TPU3HAKU
IPOTEKaHUS peaKIuii HOHHOTO 0OMeHa
(oOpa3oBaHue ocajiKa, BbIJICJICHUE Ta3a,
oOpa3oBaHuUE BOJIbI).

PacniozHaBaHne HeOpraHUYECKUX
BEIIECTB C IMMOMOIIbI0 Ka4€CTBEHHBIX
peaKunii Ha UOHBL.

Jlabopamopmuwiii onvim:

N3ydyenne npu3HakoB MPOTEKAHUS
peakIu HOHHOTO OOMEHa B pacTBOpax
AJICKTPOJIUTOB (C 00pa30BaHUEM OCAJIKA,

BBIJICIICHHEM Ta3a, 00pa30BaHUEM BOJIbI).

Ilpakxmuueckas paboma:

KHCJIOT, IIEJIOUCH U COJIeH, ITOJIHBIC U
COKpalI€¢HHbIE HOHHBIE YPABHEHUS
XUMUYECKUX PeaKIMil HOHHOTO OOMEHa,
KpaTKUE MOHHBIE YPABHEHUS MPOCTHIX
pEaKLMK TUAPOJIN3A COJIEH.
XapakTepu3oBaTh O0ITHNE XUMUUECKUE
CBOMCTBA BEUIECTB PA3JIMYHbBIX KJIACCOB
Ha OCHOBE TEOPHUH DJIEKTPOJIUTUYECKOM
JMCCOLMALINY; TTIOATBEPXKIATh CBOMCTBA
puMepaMu MOJIEKYJISPHBIX K MOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUN.
Pemiats sxcniepuMeHTaIbHBIC 3a]a41

10 TEME.

[InaHupoBaTh U OCYLIECTBJIATH

Ha MPAKTHUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHUS,
JienaTh BBIBOBI 110 pe3yJIbTaTaM
AKCIEPUMEHTA NP MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
pabor.

CrnenoBath npaBuiiaM 0€30mMacHOM
paboThI B TabopaToOpuu Mpu
MCIIO0JIb30BAHUU XUMUYECKOU MOCYbI U
000opy0BaHuUs.

[IpoBOANTH BEIYUCIEHUS 110 XUMUYECKUM
YPaBHEHHUSIM.

VY4acTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenue skcnepuMeHTaIbHBIX
3aJ1a4 110 TEME.

Buviuucnenusa:

10 YPAaBHEHUSAM XUMHUYECKUX PEAKLUN

B TIape WK TPYTIIIE.

BricTpanBaTh pa3BEépHyTHIEC TMCHEMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha WH(OPMAIIHNIO U3 YUeOHUKA U IPYTUX
HUCTOYHHUKOB HH(GOPMAIINH, B TOM YHUCIIC
HNurepuera

Uroro no pazneny

17

Pa3zgen 2. HemeTa/lIBLI M UX COeTUHEHUA

2.1 | O6mas 4
XapaKTEepPUCTHKA
XUMUYECKUX
3JIEMEHTOB
VIIA-rpynsl.
["anorensl

OO0mr1ast XapaKTEPUCTHKA TAJIOT €HOB.
OCoOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepPHbIE CTENEHU OKUCIICHUS.
Crpoenue u pusznyeckue CBOMCTBA
MIPOCTHIX BEILIECTB — I'AJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
XJIopa (B3auMOJICUCTBHE C METAJIJIAMH,
HEeMeTaJlJIaMU, IeJI0YaMHu ).
XnopoBogopo. CossiHast KUCIIOTA,
XUMUYECKUE CBOMCTBA, MOJYYEHHUE,
IpuMeHeHue. Jlericteue xiaopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M YEJIOBEKa.
Baxxnenmue xJ0puabl 1 X HAX0XKICHUE
B IIPUPOJIE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITh, OTpakaronue Gu3nIecKue u
XUMUYECKUE CBOMCTBA raJIOT€HOB U UX
COeIMHEHU (BO3MOKHO MCITOJIb30BAHNE

OOBsACHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAIIOB U X
COEIMHEHUH B IIPENIEIIax MaJbIX
NIEPUOJIOB U IJIaBHBIX MOATPYIIT
[leproau4yeckoil CUCTEMBI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB.

XapakTepu3oBarh GU3MIECKUE U
XUMUYECKHUE CBOMCTBA MPOCTHIX BEILIECTB
raJIOreHoB (Ha MpUMEpPE XJIopa) U
CJIO’KHBIX BELIECTB (XJIOPOBOIOPOAA,
XJIOpPHJIa HATPHS), CIIOCOOBI UX
NOJIY4YEHHUSI, IPUMEHEHHE U 3HAaUCHUE

B IIPUPOJIE U KU3HU YEJIOBEKA.
OnpenenaTs XJIOPUA-UOHBI B paCTBOPE.
[TnanupoBatTh U OCYILIECTBIATH

Ha MPAaKTUKE XUMUYECKHE
HKCIEPUMEHTBI, POBOAUTH HAOJIIOICHUS,
JieNiaTh BBIBOABI IO PE3yJIbTaTaM
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BUJICOMATEPUAJIOB).

O3zHakomiieHHE ¢ 00pasiiaMu XJIOPHUIOB
(rajmoreHu0B).

Jlabopamopuwiti onvim:

N3ydenne CBOMCTB COIAHON KUCIIOTHI.
[IpoBeneHne Ka4eCTBEHHBIX PEaKITUi
Ha XJIOPUJ-UOHBI.

IIpakmuueckas paboma

Ne 2: TlonydyeHue coNsTHON KUCIIOTHI,
W3y4EeHUE €€ CBOMCTB.

Buviuucnenusa:

10 YPaBHEHUSAM XUMHUYECKUX PEAKITUH,
€CJIM OJINH U3 PEareHTOB JaH B U30BITKE

AKCIIEPUMEHTA ITPU NPOBEACHUN
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CnenoBatb npaBuiiaM 0€30MacHOM
paboThl B 1abopaTopun

IIPU UCTIOIb30BAHUN XUMUYECKON
HOCYZIbl U 000PYAOBAHUS.

BricTpauBaTh pa3BEpHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha WH(OPMAIHIO U3 yUeOHUKA U
CIIPABOYHBIX MATEPUAIOB, TPAMOTHO
WCIIONIb30BATh U3YYEHHBIN MOHATUNHBIN
anmapar Kypca XuMuu

2.2

O6mas
XapakTEePUCTUKA
XUMHYECKUX
3JIEMEHTOB
VIA-rpynmnsi. Cepa
U €€ coeqUHEHUA

OO6m1as xapakTepuCTHUKa HJIEMEHTOB
VIA-rpynnsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTCIICHU
OKHCJICHUS.

Crpoenue u pusznyeckue CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOIa U CEPHI.
AnoTpornHbie MOAUGUKAIIUA KUCTIOpOa
U cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBoaopos, CTpoeHue, Gu3ndecKue u
XHMHUYECKUE CBOMCTRBA.

OxcubI cephl KakK MPeACTaBUTEIH
KHCJIOTHBIX OKCHJIOB.

Cepnas kucnora, pusnvyeckue u
XUMHUYECKHEe CBOMCTBA (00IIHE KaK

OOBICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VIA-rpynmnsl U X COEAMHEHUN C YUETOM
CTPOEHHUSI UX aTOMOB.
XapakTepusoBarb (PU3NYECKUE U
XUMHUUYECKHE CBOMCTBA NPOCTOI0
BEIIECTBA CEPbI U €€ COCAUHEHUMN
(cepoBoIOpOa, OKCHIOB CE€PBI, CEPHOU
KHCJIOTHI, CYJIb()aTOB), CIIOCOOBI X
MOJIYYEHU S, MPUMEHEHNE U 3HAUCHUE

B [IPUPO/IC U KU3HU YEITIOBEKA.
OnpenensaTe HANMYKUE CYNIb(PaT-HOHOB
B pacTBOpE.

OOBSICHATH CYITHOCTh 9KOJIOTHUECKUX
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MpeACTaBUTEIIS Kacca KUCIIOT U
cnenupuyeckne). XMuMHUYECKUE PEaKIui,
JeKale B OCHOBE MPOMBIIIEHHOTO
crocoba Mmoy4yeHus CEpHOM KUCITOTHI.
[TIpumenenue. Conu cepHOU KUCIIOTHI,
KaueCTBEHHAs peakilus Ha Cyab(aT-uoH.
Haxoxnenune cepbl 1 €€ COeTMHEHUI

B IIpUpoJie. XUMUYECKOE 3arpsi3HEHUE
OKPYKAaroIIEH Cpelbl COCTUHEHUSIMA
cepbl (KUCIOTHBIE JOXKIH, 3aTPSI3HEHHE
BO3/1yXa U BOAOEMOB), CLIOCOOBI €ro
MpeAOTBpAILCHUSI.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomIleHHE ¢ 00pa3liaMu Cephl U €€
COeIMHEHUAMU (BO3MOYXKHO
UCIIOJIb30BaHHUE BUIEOMATEPHAIIOB).
Hab6monenue nporecca 00yriauBaHus
caxapa noj AeiCTBUEM
KOHLICHTPUPOBAHHOW CEPHON KUCIIOTHI.
Jlabopamopuvie onvimol:

N3yyeHne XUMUYECKUX CBOMCTB
pa30aBJICHHOM CEPHON KUCIIOTHI.
[IpoBeneHre KaYeCTBEHHON peaKkIuu Ha
cynb(har-uoH v HaOJ0/IeHNE TTPU3HAKa
€€ MPOTEeKAHUS

po0JieM, CBSI3aHHBIX C IEPepabOTKOM
COCIMHEHUN CEPBI.

[InaHupoBaTh U OCYIIECTBISATh

Ha MPAKTHKE XUMHUYECKHUE
AKCIEPUMEHTHI, TPOBOJUTH HAOIIOACHUS,
JienaTh BBIBOBI 110 pe3yJIbTaTaM
DKCHEPUMEHTA.

CnenoBatb npaBuiiaMm 0€30MacHOM
paboTHI B 1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKOM
MOCYZBI 1 000PYIOBaHUS.

[Tpou3BOUTH BHIUMCICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonbs30BaTh IPpU BBITIOJHEHUU
y4eOHBIX 3aJIaHUM TEKCThI yUeOHUKa,
CIIpaBOYHBIE MaTEepHaIbl
(ITeprioguecKyro CUCTEMY XUMHYECKUX
anemenToB J. . Menneneesa, Tabauiy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHHUI U
COJIEM B BOJIE, DJIEKTPOXUMUYECKUH PAJL
HaNpsLDKEHUI METaILJIOB).

Hcnons30BaTh TP BBIOJIHEHUU
y4€OHBIX 3a/IaHUI U B MPOIIECCE
UCCIIE0BATEIBCKON IESITEIIbHOCTH
HaY4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUUYECKOTO COJIEPHKAHUS, CIPABOYHBIC
Marepualsl, pecypcol IHTEepHETa
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2.3

Oobmas
XapaKTepUCTUKa
XUMHUYECKUX
JJIEMEHTOB
VA-rpynmnsi.

A3ot, dhocdop u ux
COCIMHEHHUSI

OO0mrast XapaKTEPUCTHKA IIEMEHTOB
VA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETICHU
OKHUCJICHHUSI.

A30T, pacCIpOoCTpaHEHUE B PUPO/IE,
(du3nUecKre 1 XUMHIECKHE CBOWCTBA.
Kpyrosopot a3zora B mpupoze.
AMMHMaK, ero pu3n4ecKkue 1 XuMHYECKHe
CBOWCTBA, MOJy4EHUE U TIPUMEHEHUE.
Conu aMmMOHMS, UX PUBNIECKUE U
XUMUYECKHE CBOMCTBA, TIPUMCHCHHE.
KadecTBeHHas peakmus Ha HOHBI
aMMOHHUSI.

A3OTHas KHCIIOTA, €€ MOoTy4YeHue,
duznuecKkre 1 XMMUYECKHE CBOWCTBA
(obrmIue Kak mpecTaBUTENs Kiacca
KHUCJIOT U CrIeU(PUIECKUE).
Hcnonb30BaHUE HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
yno0peHuil. XUMU4YECKoe 3arpsi3sHeHNe
OKPYKalOIIEN CPeSbl COEAUHEHUSIMA
a30Ta (KUCJIOTHBIC TOKIH, 3arPsI3SHCHHE
BO3/TyXa, TTIOYBHI U BOJTOEMOB).
®docdop, amIoTponHbie MOAUGUKAITAN
docdopa, puznueckrne U XUMHIECKHE
coiictBa. Okcun dhocdopa (V) u
docdopHas kucnora, puzndecKkue u

OOBsICHATH 00IIME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 UX COEAUHEHUN C YU4ETOM
CTPOEHUS X aTOMOB.

XapakTepu3oBarh GU3MIECKUE U
XUMHUYECKHUE CBONCTBA ITPOCTHIX BEIIIECCTB
azota u ocopa 1 UX coeTMHEHU N
(amMuaka, coyieii aMMOHUS, a30THOU
KHUCIIOTHI, HUTPATOB, okcuaa Gocdopa (V)
u hochopHOIt KUCTOTHI, pocdaToB),
CIOCOOBI UX TIOTYYCHHUSI, MPUMECHECHHE U
3HAYEHWE B MIPUPOJIC W KU3HU YECIOBEKA.
OmnpenensTe HOHBI aMMOHUSA U (pocdat-
MOHBI B PaCTBOpE.

OOBSICHATH CYITHOCTh 9KOJIOTHUECKUX
po0JIeM, CBSI3aHHBIX C HAXO0XKJIEHUEM
coeMHeHui a3ora u dpocdopa

B OKPYXKarOLIEHN cpele.

[lnanupoBaTh U OCYIIECTBIATH

Ha NPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IIPOBOIUTH HAOIIOICHNS,
JIenaTh BHIBOBI IO pe3yJIbTaTaM
IKCIIEPUMEHTA TIPH TIPOBEACHUHN
71a00pPaTOPHBIX OMBITOB U TMTPAKTUIECKOM
paboTHI.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopun
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XUMHUYECKUE CBOKCTBA, MOJTYUYCHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPATbHBIX yI00pEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHue ¢ (PU3UUYECKUMU
cBoiicTBamu azora, pocdopa

U UX COEIMHEHUH (BO3MOKHO
WCIIOIb30BaHUE BUJIEOMATEPUATIOB).
O3zHakomIIeHHE ¢ 00pa3liaMy a30THBIX U
dochopHbIX yrnoOpeHuit.

[lonydenue, cobnpanue, pacrio3HaBaHUE
Y U3Y4EHHE CBOWCTB aMMHaKa.
BzaumonericTBre KOHIIEHTPUPOBAHHOM
a30THOW KHUCJIOTHI C MEJIbIO (BO3MOKHO
MCIOJIb30BaHUE BUICOMATEPUATIOB).
Jlabopamopuvie onvimol:

[IpoBeneHne KaueCTBEHHBIX PEaKITUi
Ha MOH aMMOHHUS U ¢ocdaT-uoH, U
U3Yy4YEeHHE MPU3HAKOB UX MPOTEKAHUS.
IIpakmuueckas paboma

Ne 3: [lomyueHne aMMuaka, N3y4eHHE
€ro CBOKCTB.

Buviuucnenusa:

M0 YPaBHEHUSAM XUMHUUYECKUX PEaKIui

[P MCTOJIb30BAHUH XUMUYECKON
HOCYZIbl 1 000PYAOBAHUS.
[Tpon3BOANUTH BBIYUCICHUS

10 XUMHYECKUM YPaBHEHUSIM.
Hcnonb30BaTh NpU BBHITTOJTHEHUH
y4eOHBIX 3a/IaHUI TEKCThl yueOHHUKa,
CIIPABOYHBIE MaTEPUAIbI
(eprUOaUYECKYIO0 CUCTEMY XUMHUECKHUX
anementoB /1. 1. MenneneeBa, Tabiauiry
PaCTBOPUMOCTH KUCIIOT, OCHOBAHUU U
COJIEH B BOJE, DJIEKTPOXUMHUYECKUAN ST
HaNPsLDKEHU METAIIJIOB)
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2.4

Ob6mas
XapaKkTEPUCTUKA
XUMHUYECKUX
JJIEMEHTOB
[VA-rpynmsr.
Yrnepon u
KPEMHUU, U UX
COCIMHEHUS

OO6mras xapakTEepUCTHUKA HJIEMEHTOB
IVA-rpynmnbsl. OcOO€HHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIC CTETICHU
OKHUCIICHUS.

VYraepon, aloTpoInHbie MO (PUKAIINH,
pacnpocTpaHeHue B MPUPOJIE,
dusznyueckre 1 XMMHUYECKHE CBOMCTBA.
Ancopouus. KpyroBopot yriepojaa

B IIPUPOJIE.

Oxcunpl yrieponaa, ux Gu3NIecKue u
XUMHYECKHUE CBOMCTBA, JICHCTBUE

Ha YKMBBIC OPraHU3MBbl, TTOJIYYEHUE U
IPUMEHEHHUE. JKOJIOTHYECKUE
po0OJIeMBbl, CBSI3aHHBIEC C OKCHIOM
yriepoaa (1V), runoresa riodambHOTO
MOTETJICHUS KIIMMAaTa, TapHUKOBBIHA
adexr.

YTroapHas KUCIIOTa U €€ COJIM, UX
dusnyueckre 1 XMMUYECKIE CBOWCTBA,
NOJIy4E€HUE U TPUMEHEHUE.
KauecTBennast peakmus Ha KapOoOHAT-
noHkbl. Mcnonb3oBanne KapOOHATOB

B 6BITy, MCIHUIUHE, IIPOMBIIIJIICHHOCTH U

CEJIbCKOM XO3SIMCTBE.
[lepBoHauaabHBIC TTOHSATHS

00 OpraHMYecKHX BEIIeCTBaX KakK

0 COCIMHEHUSX yriiepoja (MeTaH, 3TaH,

OOBsICHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpyniibl 1 UX COETMHEHUM C yUETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh GU3MIECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
YIJIEpOa U KPEMHHUS U UX COCIMHEHUIN
(OKCHIOB yriaepo/ia, yrojlbHON KUCTIOTHI,
KapOOHATOB, OKCH/Ia KPEMHUS,
KPEMHHUEBOM KHCIIOTHI, CUIIMKATOB),
crocoObl X MOJTYYEHUS, MPUMEHEHUE U
3HAYEHUE B MIPUPOJIE U KU3HU YEIIOBEKA.
OOBACHATH NPUUUHHO-CIIEICTBEHHYIO
CBSI3b: CTPOEHHUE BELIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha TpUMeEpax
COCAMHEHUN YIJIEPOJIa U KPEMHUS.
OnpenensTh KapOOHAT- U CUITUKAT-UOHBI
B pacTBOpeE.

OOBSICHATH CYLUTHOCTh 3KOJIOTHUECKUX
po0JieM, CBSI3aHHBIX C HAXOXKIECHUEM
YIJIEKUCIIOr0 ra3a B OKpYXarole cpee.
[TonTBepxaTh OCOOEHHOCTH COCTaBa
OpPraHNYECKUX BEILECTB PUMEpaMu
IPOCTBHIX COETMHEHHUI (METaH, 3TaH,
ATUJIEH, AllETUJIEH, STAHOJ, TJIULEPHH,
YKCyCHasi KUCJI0Ta), B3aUMOCBSI3b
HEOPraHUYECKUX COCIUHEHUN yIIIepoia U
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ATUJIEH, alleTUJIEH, 3TAHOJ, TJIULIEPUH,
YKCYCHAsl KUCJIOTA).

[IpupoaHbIe NCTOUHUKH YTIEBOIOPOIOB
(yromb, IpUpOIHBIH Ta3, HEPTH),
OPOAYKTHI UX MepepaboTKu (OEH3HH),
UX POJIb B OBITY M TIPOMBIIIJICHHOCTH.
[ToHsiTHe 0 OMOIOTUYECKH BaXKHBIX
BEIIECTBAX: JKUpaX, OelKax, yriieBoJgax —
Y WX POJIM B KU3HH YEJIOBEKA.
MarepuanbHOE €JUHCTBO OPraHUYECKUX
Y HEOPraHUYECKUX COCTMHEHUN.
Kpemuuii, ero pusnyeckue u
XUMUYECKHE CBOICTBA, MOJTyYEHUE U
npuMmeHeHne. CoeTMHEHHS] KPEMHUS

B ripupojie. O0I1re npeacTaBICHHUs

00 okcupe kpemuus (V) u kpemHueBoit
KHCIIOTE.

CuiiKaTel, X UCIIOJIb30BaHUE B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH.
Baxnenmme cTpouTenbHbIE MATEPU AJIBL:
KepaMHKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [IpobieMsr 6e30macHOro
WCIIOIb30BaHUs CTPOUTEIBHBIX
MaTepuagoB B MOBCEIHEBHOMN KU3HHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Monenu KpuCTaLTHYECKUX PEIIETOK

OpPraHUYECKUX BEIIECTB.
OmnuceIBaTh poJib OEIKOB, KUPOB U
YII€BOAOB B () YHKIIMOHUPOBAHUH SKUBBIX
OpPraHu3MOB, COCTaB IPUPOIHBIX
UCTOYHUKOB YTJIEBOJOPOAOB, UX POJIb

B OBITY ¥ TIPOMBIIINIEHHOCTH.

[TpoBOIUTE BBIYKCIIEHUS 110 YPABHEHUSIM
XUMUYECKUX PEaAKIIH.

[TnanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, POBOAUTH HAOIIOACHHUS,
JIeNaTh BBIBOABI IO PE3yJIbTaTaM
HKCIEPUMEHTA IPU POBEACHUU
71a00paTOPHBIX OMBITOB U MIPAKTUYECKUX
pabor.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopun

IIPU UCTIOJb30BAHUU XUMUYECKOM
nocyzbl U 000pyA0BaHUSI.

Hcnonb30BaTh NpU BBHITTOJTHEHUH
y4eOHBIX 3a/IaHUN TEKCThI Y4eOHUKa,
CIPaBOYHbBIC MaTEPHAIIBI
(ITeppoguveckyro cUCTEMY XUMUYECKUX
sanemenToB [{. . Menneneena, Tabauiy
pacTBOPUMOCTH KUCIIOT, OCHOBaHUM U
coJiei B BOJIE, DJIEKTPOXUMHUUECKUM psifl
HaIpsYKEHU METaJIoB)
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anmMasa, rpadurta, QysuiepeHa.
O3HaKOMIJIEHHE C TIPOIIECCOM aACcopOIn
PACTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM
MIPOTUBOTa3a.

O3HakoMJIEHUE C TPOYKIUEH
CUJIMKATHOW MPOMBIIUIEHHOCTH
(Buneomarepuarnbl: CUTUKATHAS
IIPOMBIIIEHHOCT ).

Mogenu MoJIeKyJl OpPraHuYEeCKUX
BEILIECTB.

Jlabopamopmuwiii onvim:

[Tonydenue, cobrpanue, pacrio3HaBaHUE
Y W3y4YEHUE CBOMCTB YIJIEKUCIIOrO rasa.
[IpoBeneHne Ka4YEeCTBEHHBIX PEAKIINi

Ha KapOOHAT U CUJIMKAT-UOHBI U
M3y4eHUE MPU3HAKOB UX MPOTEKAHUSI.
IIpakmuueckue pabomol:

No 4. TTonydeHue yriieKucioro rasa,
U3Y4YEHUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a1a4 1o TeMe «BaxHeimme HemeTamibl
U UX COCTUHEHUS

Buviyucnenus:

110 YPAaBHEHUAM XUMUYECKUX pEaKIUid

Hroro no paszneny

25
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Pa3znea 3. Meraajabl M UX COeIMHEHUSA

3.1

OO01ue cBOMCTBA
METAJLIOB

4

OO6m1as xapakTepUCTUKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBaHUHU UX
nonoxxenus B [leppuonnueckoi cucreme
XUMUYECKUX IJIEMEHTOB

J.1. MenneneeBa u CTpOEHUSI aTOMOB.
Crpoenue MetaiioB. MeTtannnueckast
CBSI3b M METAJTUYECKast
KpUCTAIITUYECKasl perI€TKa.
DNEKTPOXUMHUUECKUH Psiji HAPSHKEHUN
MeTaioB. DU3NYecKre U XUMHUYECKUE
cBoicTBa MeTaiioB. O0IIHE CIIOCOOBI
noiaydeHus metamwion. [lonsTue

0 KOPPO3UU METAJJIOB, OCHOBHBIE
CHOCOOBI 3AIUTHI KX OT KOPPO3UHU.
CnunaBsl (cTasnb, YyryH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U
MIPOMBIILIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO0pa3iibl METaIOB U CIUIABOB.
N3ydenue pe3yabTaToB KOppO3UU
METAJJIOB (BO3MOKHO UCIIOIb30BAHUE
BUJICOMATEPUAJIOB).

Jlabopamopuvie onvimol:
O3HakoMmJieHHE ¢ 00pa3laMy METANIOB U
CIUTaBOB, UX (PM3MUECKUMU CBONCTBAMHU.

PackpbIBaTh CMBICIT H3y4a€MbIX MOHSATHN
Y TIPUMEHSTB 3TH TIOHSITHSI TIPY OTTUCAaHUHU
CBOKWCTB BELIECTB U UX IIPEBPAILLICHUN.
OOBsICHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJUIOB ¥ UX COSAMHEHUN C YIETOM
CTPOEHUS UX aTOMOB.

XapakTepu30oBaTh CTPOCHHUE METAJUIOB,
oOuue pu3ndecKkue 1 XUMHUIEeCKue
CBOICTBa METAJLIOB.

XapakTepu30BaTh 00IIHUE CIIOCOOBI
MOJTYYICHUSI METAIIIOB.

OnuceIBaTh CIOCOOBI 3AIUTH METAIIOB
OT KOPPO3HH.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu Mpu
WCIIOJIb30BAaHUHM XUMHYECKOU MOCY/IbI U
00opy0BaHuUs.

[Tpou3BOAUTH BBIYUCICHUS

110 YPaBHEHUSM XUMHUUYECKUX PEaKIUi,
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MIPUMECH.

VYuyacTBOBaTh B COBMECTHOM paboTe

B TIape WK TPYTIIIE.

Hcnionb30BaTh MpH BBITIOJTHCHUH
y4eOHBIX 3aJIaHUM TEKCThI YUeOHUKa,
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Buviyucnenus:

110 YPAaBHEHUAM XUMHYECKUX PEAKIIHH,
€CJIM OJIMH U3 PEareHTOB COJICPIKUT
MpUMECH

CIPaBOYHBIEC MaTEPHAIIBI
(ITeppoguueckyro cUCTEMY XUMUYECKUX
anemenToB J1. . Menneneesa, Tabiuiy
pPacTBOPUMOCTH KUCIIOT, OCHOBaHUM U
COJIEN B BOJIE, JIEKTPOXUMUYECKUN Pl
HaNPsLDKEHU METaIIJIOB)

3.2

Baxueiine
METAJUIBI U UX
COETMHEHUSA

16

[IlenouyHbIE METAIIIBL: OJIOKEHHUE

B [leproanueckomn cucTeMe XuMUYECKUX
anemeHToB J[.1. MenneneeBa, cTpoeHue
MX aTOMOB, HAXO0XJICHUE B MPUPO/IE.
duznyeckre 1 XUMHYSCKHE CBOIMCTBA
(Ha nmpuMepe HaTpus U Kanus ). OKCUAbI
Y TUJPOKCHUIBI HATPUS U KAJIHSL.
[IpumeHeHne MEeT0UYHbIX METAJUIOB U UX
COETMHEHNH.

[llerouHO3EMENBHBIEC METAIIbBI MArHUM U
KaJbIUW: TT0J0KeHue B [leproanueckon
CUCTEME XMMHUUYECKUX DJICMEHTOB

.. MenneneeBa, CTpOCHHUE UX aTOMOB,
HaxoXXJeHue B mpupoje. Gru3nyeckue u
XUMHYECKHE CBOMCTBA MarHusi
Kainpus. Baxkaeume coe TMHEHUS
KaJIbIUs (OKCUT, TUIPOKCHUJ, COJIN).
JKécTkocTh BOJIBI M CIOCOOBI €€
YCTpaHECHUSL.

ATIOMUHUI: TTIOJ0KCHUEC

B [leproandeckoin cucTeMe XUMUYECKUX

OOBsACHATH 00IIME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB-
METaJJIOB U UX COEAMHEHUH B Tpymmax

C Y4ETOM CTPOCHHS UX aTOMOB.
XapakTepusoBarb PU3NYECKUE U
XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJUIOB M UX COCIMHEHUH (OKCHUIOB,
TUJPOKCHUIOB, COJIEH), CITOCOOBI UX
MOJIYYEHU s, MPUMEHEHNE U 3HAUCHUE

B TIPUPOJIC U KU3HU YETIOBEKA.
VYcranaBnuBaTh NPUIMHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHUE
BEIIECTBA — CBOMCTBAa — NMPUMEHEHUE —
Ha IPUMEPAX U3y4yaeMbIX BEIIECTB.
Pacnio3HaBath ¢ MOMOIIIbIO Ka4€CTBEHHBIX
peakuuii HOHbI METAJJIOB: MarHus,
KaJIbIIMs, aTIOMHHMS, [IMHKA, sxkene3a (11)
u xxenesa (1), mexm (11).

JlokazbiBaTh aM(OTEPHBIN XapaKTep
OKCHUJIOB Y TUJIPOKCHUJIOB aTIOMUHUS U
IIUHKA.
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sanemeHToB JI.1I. MenneneeBa, ctpoeHue
aToMa, HaXOXJICHUE B MPUPOJIE.
dusznyecKkrue 1 XUMHUYECKHE CBOMCTBA
amroMuHUSA. AMGOTEpHBIC CBOKCTBA
OKCH/JIa U TUJPOKCHUJIA ATFOMUHUS.
Kenezo: nonoxenue B [lepuoguueckon
CUCTEME XUMMHYECKUX IJIEMEHTOB

.. MenneneeBa, CTpOEHUE aTOMA,
HaxoXJieHue B pupoje. dusnueckue u
XUMHYECKHE CBOMCTBA Kele3a. OKCHUIbI,
ruapokcuasl u conu xxenesa (1) u sxxenesza
(1), mx cocTaB, CBOMCTBA U TIOJIYICHHE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OcoOeHHOCTH B3aNMOACHCTBHUS OKCHIA
KaJIbIIMS ¥ HATPHUS C BOJOM (BO3MOXKHO
UCIIOJIb30BaHHUE BUIEOMATEPHAIIOB).
OkpaivBaHue TJIaMeHU HOHAMU HaTpHs,
KaJIAs ¥ KaJIbIUsl (BO3MOXKHO
UCITOJIb30BaHHUE BUJIEOMATEPUATIOB)
HccnenoBannue CBOMCTB KECTKOM BOJIBL.
[Tporiecc ropenus xene3a B KUCIOPOE
(BO3MOYKHO HCIIOJIb30BAHHUE
BUJICOMATEPHUAJIOB).

Jlabopamopmvie onvimoi:

IIpoBeneHre KaueCTBEHHBIX PEAKIIUM

Ha UOHBI (MarHus, Kajablus, aTFOMUHHUS,

[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTHKE XUMHUYECKHUE
HKCIIEPUMEHTHI, IIPOBOIUTH HAOIIOACHUS,
JenaTh BBIBOABI 110 PE3yJIbTaTaM
AKCIEPUMEHTA NP MPOBEACHUU
71a00PaTOPHBIX OMBITOB M TPAKTUUECKUX
pabor.

CnenoBatb npaBuiiaMm 0€30MacHOM
paboThI B 1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKOM
MOCYZBI 1 000PYIOBaHUS.

[Tpou3BOUTH BHIUMCICHUS

10 XUMUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WM TpymIe.

BricTpauBath pa3BEpHYThIE MUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha HHQPOpPMAIIHIO U3 Y4eOHUKA U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
VCIIOJIb30BaTh U3YyYECHHBIN ITOHATUNHBIN
anmnapar Kypca XUMUu
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uHKa, xxenesa (1) u xxenesa (1), meau
(1), onrcanue MPU3HAKOB UX
MIPOTEKAHHUSI.

Hccnenosanue aMpoTepHBIX CBOMCTB
TUIAPOKCHUIA ATFOMUHUS U THIPOKCHUIA
[UHKA.

IIpakmuueckue pabomol:

Ne 6. JKécTkoCcTh BOABI 1 METOIEI €€
YCTPaHEHUSI.

Ne 7. Pemenue skcnepuMeHTaIbHBIX
3a1a4 1o TeMe «BaxxHeunmue MeTauuibl U
UX COCTUHEHUS.

Boruucnenus:

110 YPAaBHEHUSM XUMUYECKUX PEAKIIUH,
€CJIM OJINH M3 PEareHTOB JaH B U30BITKE
WJIU COZIEPKUT MPUMECH;

MAacCCOBOM JI0JIM BbIXOJIa TTPOTYKTA
peakiuu

Hroro no pazneny 20

Pa3znes 4. XuMus u OKpykamwmas cpeia

4.1 | Xumus u 3
OKpY’Karomas cpejia

BemectBa u Marepuassl B IOBCEHEBHON
KW3HU 4enoBeka. besonacHoe
WCMOJIb30BAHUE BEMIECTB U XUMHYECKUX
peaxuuii B ObITy. [lepBas momorrs npu
XUMHUYECKUX 0KOrax U OTPABIICHUSX.
XUMHUECKOE 3arpsI3HEHUE OKPYIKAOILEH
cpenbl (IpenesibHast AOMyCTUMAas

XapakTepu3oBaTh POJib XUMHUHU

B PA3JIMYHBIX cepax ACITEIbHOCTH
JIF0JICH, OCHOBHBIC BEIIISCTBA U
MaTepHuabl, MPUMEHSIEMbIC B )KU3HU
COBPEMEHHOI'0 YeJIOBEKa.

OOBSACHATH yCII0BUS 0€30MacHOTO
HCIIOJIb30BAHUS BEIIECTB U XUMHUUECKUX
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KOHIICHTpAIMs BellecTB. Posib Xumuu

B PEIICHUH YKOJIOTUUECKUX TIPOOJIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yuenne oOpa3iioB MmaTepraioB
(cTekJ10, CIIaBbl METAJIOB, MOJIMMEPHBIE
Marepuaibl)

peakuuii B ObITY.

AHQJIA3UPOBATh U KPUTUUYECKH
OIICHUBATh WH(OPMAIIMIO O BIUSHUU
MPOMBIIIJIEHHOCTH, CEITLCKOTO X035I1CTBRA,
TpaHCIOPTa U JIp. HA COCTOSTHUE
OKPYKAIOILIEN CPEIbI.

YMeTb OKa3bIBaTh MEPBYIO MTOMOIIb

IPU XUMUYECKHX 03KOTr'aX U OTPABICHUSIX.
[Ipunumate yuacte B 00CYXI€HUU
po0JIeM XUMHUYECKON U DKOJIOTHIECKOU
HaIPaBJIICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MPOoOIeME U
MpeJIaraTb BO3MOKHBIE TYTH €€
peLIeHHUs

Hroro no pazueny: 3
PesepBHOE Bpems 3
OBILIEEE YMNCJIO YACOB 68
ITO ITPOTPAMME
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