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Conep:xaHue yueOHOro Kypca «XuMusi. Yj1y0JeHHbIH ypoBeHb. 11 kiace» u3
pacyera 5 u B Hemesio Bcero 170 u

Koui-Bo
aacon, XapaKTepuCTHKA OCHOBHBIX BU/I0B
OTBOIUMBIX Tema ypoxa OcHOBHOe co/iep:kaHNe 10 TeMaM ACATENLHOCTH yIEHUKA .
Ha 1aHHYI0 (Ha ypoBHe Y4eOHbIX JeiicTBHIl)
TeMy
TEMA 1. HEMETANbI (314)
1 Knaccupurarmms | Knaccuukaius HEOPraHHYECKHX BEMIECTB. Knaccuduuuponars HeopraHH4ecKie BeliecTBa.
MPOCTBIX BEIIECTB. | DJIEMEHTHI METaJUIbI O060011aTh 3HAHUS U AENaTh BEIBOABI O
Bonopon Y HEMETaJUTEI ¥ MX MOJIOKEHNE B 3aKOHOMEPHOCTSAX U3MEHEHHI CBOWCTB HEMETAJIIOB
Tlepnonmueckoii cucreme. B IIepuofax U rpymmnax I[leproanaeckoi cHCTeMEI.
brnaroponnsle (nHEepTHBIE) ra3pl. O0mas XapaxTepu3oBaTh 00IIMe CBOMCTBA O1aropoIHBIX
XapaKTEPUCTHKA JIEMEHTOB TJIABHOM (MHEPTHBIX) I'a30B.
noarpymms! VI rpynmer. OcobeHrOCTH IIporuo3upoBaTh CBOWCTBA BOAOPOA H €I0
XUMHUYECKUX CBOMCTB. IIpumenenue coelMHeHM Ha OCHOBe 3HaHu# o [lepuoauueckom
OmaropoHbIx ra3oB. Bonopon. [lonyuenue, 3aKOHE.
(huznUecKre U XUMUYECKUE CBOUCTBA XapakTepu30BaTh HaX0XKJICHHE
(peakuuu BIIPHUPO/IE, CBOHCTBA, ONOJIOTHYECKYTO POIBU
C METaJUTaMHU U HEMETaJUIaMH, 001acT NPUMEHEHUS BOAOPOIa.
BOCCTAHOBIICHHE OKCHJIOB U CoJel). ['uapumr. HalroaTh 1 onmchIBaTh IEMOHCTPHPYEMBIE OITBITHI
TornuBHBIE 27IEMEHTHL. JleMOHCTpanum.
["openue Bogopoaa
1 Tanorens: T"anorensr. O0masxapakTepucTuKa Xapakrepn3oBath obmIre cBoiicTBa neMeHTos V|
3JIEMEHTOB I1aBHOH noarpynnsl VI rpynmel. | rpymmsl riaaBHO# noarpynmsl. OOBSICHITE
Pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB. 3aBHCHMOCTb CBOMCTB BEILIECTBOTUXCOCTABAU
3aKOHOMEPHOCTH H3MEHEHUS OKUCIHUTEIBHON | cTpoeHust. O000mIaTh 3HAHUS U/IeNIaTh BEIBOIBIO
AKTHBHOCTH TaJIOTCHOB B COOTBETCTBUH C HX 3aKOHOMEPHOCTSXM3MEHEHUH CBOHCTB T'aJIOT€HOB.
MOJIOXKEHHEM BIIEPHO/IH- YeCKO Tabuuie. ITporHo3upoBaTECBONCTBAaHEH3YYEHHBIX YJICMEHTOB
I"anoreHoBo10pOBI — HOTyUYEHUE, 1 UX COeIUHEHUIHA OcHOBe3HaHuio [lepuoauyeckom
KHCJIOTHBIE ¥ BOCCTAHOBUTEIILHBIE CBOMCTBA. 3aKOHe.
["anoreHoBo10PO/IbI, TATOTEHOBOIOPO/IHBIE OOBACHATH B3aMMOCBSI3H MEKIY HAXOXKICHUEM B
KHCJIOTBI U MIX COJIH. MPUPOJIC, CBOUCTBAMHU, OUOJOTHMICCKOU POJTIBIO U
TopsI0K BEITECHEHHS TAIOTEHOB 3 001aCTIMU IPIMEHEHHUS N3yYaeMbIX BEIIECTB
PacTBOPOB TraJIOTeHUIOB
Xinop o o
1 X1op — MoJTy4YeHHe B TPOMBIIIIIEHHOCTH 1 OOBSCHATD 3aBUCHMOCTBH CBOMCTB XJIOpa OT €r0
11abopaTopUH, peaKIiu ctpoerust. OOBACHATH B3aUMOCBSI3H MEXKIY
¢ MeTaJUITaMH M HEMETaJJTaMH. Hax0XXJIEHHEM B IIPUPO/JIE, CBOHCTBAMH,
B3aumopeiicTBre X10pa ¢ BOLOH U OHMOTIOTUYECKOH PONTBIO M 00IACTIMHU IPUMEHEHHS
pactBopamu uienoueit./lennoi mexanuzm XJopa.
peakyuu 83auMo0eiicmeust Xaopa ¢ XapakTepr3oBaTh NPOMBIIUICHHBIE U 1a00paTOpHEIE
6000pooom. Obeszzapadicusanue croco6rl mojyueHus xyopa. VicenenoBatsb
nUMbeoll 600bl X10poM. Xpanenue u cBoiicTBa M3y4JaeMbIX BemecTB. Habmonats
mMpaHcnopmuposKa xaopa. JEMOHCTPUPYEMBIC U CAMOCTOATEIIBHO IPOBOMMBIC
JMemouncrpamun. [omyuenue xnopa (onsrr 8 | OTBITBL
Hp06I/IpKC). Ha6m011aTLXI/IMquCKHepeaKuHH U OITMCHIBATh UX C
JIa6opaTopuslii onbiT 1. [Tonyuenuexnopa | TOMOIIBIO PYCCKOTO A3bIKA M A3BIKA XNMAN.
W M3y IeHHe eroCBOTCTE Co0bmroaTh paBmiia U MPUEMBI 0€30I1acHOHPaOOTHI
CXHMHUYECKH- MH BEI[ECTBAMHIIA00PATOPHBIM
000pyI0BaHHEM
Kucmopoansie Kucnopoausie coeaHeHus Xjaopa. XapakTepu30BaTh CBOWCTBA KHCIOPOIHBIX
COCIMHCHHA XJIOPA | T'yrioXJI0pUTHI, XJIOPAThI M IIEPXIOPATHI KAK coeauHeHNH Xnopa. CONOCTABIATH XUMUYECKUE
1 TUTIMYHBIC OKHCITUTENH. JleMOHCTpauu. CBOWCTBA KUCIOPOIHBIX COCIMHEHHH XJI0pa ¢
OxucnuTeNbHBIE CBOICTBA pacTBOpa oGnactsiMu npuMeHeHwus1. MccnenoBaTs cBolcTBa
TUTIOXJIOPHUTA HATPHSL. u3ydaeMbIX BeliecTB. Habmonats
JlaGopaTopusrii onbiT 2. CBojicTBa JIEMOHCTPUPYEMBIE H CAMOCTOSTENBHO MTPOBOANMBIC
XIOPCOZICPKAIIIX OTGETHBATENCH ombITEl. HaOmoaaTh XUMAYeCKUe Peakiiu U
OTIACHIBATh MX C IOMOIIBIO POTHOTO SI3bIKA U SI3BIKA
XUMHH.
Co0umoiaTh paBUiIa U MpUEeMbl 0€30MacHOHPaOOTH
CXI/IMI/IquKI/IMl/IBeL[IeCTBaMl/Il/IJ'[a60paT0prIM
00opyIoBaHHEM




X10pOoBOAOPOLL.
CossiHast KUCJIOTa

XI10poBOAOPO — MOTyUEHUE, KUCIOTHBIE U
BOCCTaHOBHTENbHBIE CBOMCTBA. ConsiHas
KHCNOTa U ee coil. KauecTBeHHBIE peakuu
Ha TaJIOTeHUI-HOHBI

OOBSACHATH 3aBUCHMOCTh CBOICTB BEIIECTBOTHX
cocTaBaucTpoeHus. IIporuoszuposaTh cBoicTBa
COEIMHEHUI Ha0CHOBE 3HaHuH o [lepuoauueckom
3aKoHe. XapaKTepru30BaTbCBONCTBA
XJIOPOBOJIOPOJIA U COJITHOU KHCIOTBHI.
ComnocTaBisATh XUMUYECKUE CBOUCTBA
XJIOPOBOJIOPOJIA U COJISIHOM KUCIIOTBI C
obnacTAMH TNpUMEHEHHUs. XapakTepu3oBaTh
MPOMBIIUICHHbIE U JTa00paTOpHBIE CHOCOOBI
TIOTYUYECHUSI CONSHOM KUCTOTHI

®drop, Opom, Hox U
UX COCIMHEHUS

DU3NUECKUe CBOWCTBA MPOCTHIX BEIIECTB.
OcoberHocti xumMuH (hropa,opoma 1 noza.
KauectBennaspeakuusnanon. I lpumenenue
TaJIOTEHOB U UX BaXXHEUIINX COECTUHEHUH.
Jemoncrpanuu. OmbITeI ¢ OPOMHOM BOJIOMH.

JlaGopaTopHuslii onbiT 3. CBOlCTBa OpoMa,
HO/1a ¥ UX colel

O06001IaTh 3HAHHS HIETIaTh BBIBOIBIO
3aKOHOMEPHOCTSIXU3MCHEHU I CBOWCTB T'aJIOT€HOB.
IIporHo3upoBaTbCBOIICTBACOEIMHEHUIHAOCHOBE
3HaHuiollepuonnueckom 3akone. OOBIACHATH
3aBUCHMOCTh CBOMCTB BEILIECTBOTUXCOCTABAH
cTpoeHHs. XapaKkTepu3oBaTh CBOMCTBA (Topa,
Opoma, rojia 1 ux coeauHeHni. COMOCTaBIATh
XHUMHUYECKUE CBOMCTBA TOpa, OpoMa, Hoja M UxX
COCIMHEHUICOOIACTIMATIPUMCHEHHISL.
HccnenoBath cBOMCTBA H3Y4aeMBbIX BELIECTB.
Habmronate meMOHCTpHpYEMBIE U CaMOCTOSTEIBHO
MPOBOJMMEIC OIBITHL. HabmromaTbxuMmudaeckne
PEaKIUK U OMHICHIBATH HX C TIOMOIIIBIO POJTHOTO
si3bIKa U s13bIKa XuMuH. CoOITI0IaTh TpaBUiia U
TIpueMBbI 0€30MacHOHPabOTHICXUMIYECKIMHU
BEIIECTBaMHH 1a00OpaTOpHBIM 000pYIOBAaHHEM

IIpakTnueckas
paborta Ne 1.
Pemenue
JKCIIEPHMEHTAT
BHBIX 33724 110
Teme

Pemienne skcnepiMeHTaIBHBIX 3824 TEME
«I"amoreHeny

IIpoBOAUTH XUMHUYECKHUH SIKCIEPUMEHT 110
MOTyYCHUIO XJIOPU/IAa MarHusi, HOAHOH BOJIBI,
UICHTH(QUIHPOBAHHUIO HOHOB BOJOPOJA, HOJA,
TaJOTeHU/I-MOHBI C TIOMOIIBIO KaUeCTBEHHBIX
peakiuii. HabaroaTbHONMCHIBaTHCAMOCTOSTETEHO
NIPOBOJMMBIE OIIBITHI C IOMOIIBIO POJIHOT'O A3bIKA U

«TanoreHs» si3pika XUMHUH. COOMI0IaTh IPaBUIIa U IPUEMBI
6e301acHONPa0OTHICXUMUICCKU- MUBEIIICCTBAMUH
71a00paTOPHBEIM 000PYZOBAaHUEM

XanbKoreHsl

DOnemeHTHI NOATrpY MBI Kucnopoaa. Obmas XapakTepu3oBarh 00IIKE CBOMCTBA XAILKOTCHOB.
XapaKTePHCTUKA JJIEMEHTOB TJIABHOM OOBSCHATH 3aBUCUMOCTD CBOHCTB BEIIECTBOTHX
noarpynmnsl VI rpynmst. Guzuueckue cocrapaucTpoerns. O606ImATh 3HAHNS UAETATh
CBOWCTBA MPOCTHIX BELIECTB BBIBOJIbI03aKOHOMEPHOCTSIX U3MEHEHUI1 CBOWCTB
XaJbKOTeHOB. [IporHo3MpoBaThCBOMCTBA
HEH3YUYCHHBIX JJIEMEHTOB M HX COSJHHEHH I HAOCHOBE
3HaHuio [lepronmueckom 3akone. OOBACHATH
B3aMMOCBSI3M MEXKIy HaXOXKICHUEM B IIPUPOJE,
CBOWCTBaMH, OMOJIOTHUYECKOH POJIBIO M 00TACTIMH
MPUMEHEHHS H3y9aeMbIX BEIIECTB
213;; — O30H KaK aTOTPOITHAs MOAHDHKAIIHA XapakTepr30BaTh 030H KaK aJUIOTPOITHYIO
p kucynopona. [omydenue ozona. O30H Kak MOJIMHKALMIO KHCIIOPO/IA.
MOH(HKALIHUS okucnTens. [T03UTHBHAS ¥ HEeraTHRHAS ConocTaBiATh PoJib 030HA B BEPXHUX M HIKHHX
KUCIIOpOJia POJIb 030HA B OKPYIKAIOIIEH Cpesie. ciosix atMocepbl. OOBICHSITH 3aBHCUMOCTb

CpaBHeHHE CBOWCTB 030HA U KHCIOPOJIa

CBOWCTB 030Ha OT ero crpoeHus. CpaBHHUBATH
CBOMCTBa 030Ha U Kucinopoaa. OOBsICHATH
B3aMMOCBSI3UMEIK/Y HAXO0XKICHHEMBIPHPOIE,
CBOWCTBaMH, OMOJIOTHYECKON POJIbIO HOOIACTIMU
NIPUMEHEHUSI030HA

[lepokcun Bogopoa
HMEronponu3BOHbIE

Boja 1 epoKcHI BOJOPOa Kak
BOJIOPO/THBIECOETUHEHUSKICIIOPOTa—
cpaBHeHnecBoicTB.[lepokcu T BOIOpOIakaK
OKHCITUTEIbHBOCCTAHOBHUTEIh. [IepOKCHIBI
METAaIIOB

XapakTepHu30BaTHBOAYUIIEPOKCH]T BOJOPOIAKAK
BOJIOpOHBIECOeTMHEHHS Kuclopoaa. CpaBHUBATH
CBOICTBa BOJIbI M TIEPOKCHA BOJIOPOAA.
XapakTepu3oBaTh NEPOKCH] BOJOPOAAKAK
OKHCIIUTENb U BOCCTaHOBUTENb. CONOCTABIATh
XMMHUYECKHECBONCTBANIEPOKCUIABOA0POIAC
00TacTIMI IPUMEHEHUSI




Cepa

Cepa. Amorponus cepbl. Puzndeckue u
XMMUYECKHE CBOMCTBAcEphI (B3auMoeiicTBIE
¢ MeTaJUlaMH, KHCIOPOZOM, BOJIOPOJIOM,
pacTBOpaMH IIeJI0UeH, KHCIOTaMu-
OKHCIIUTENISIMA). B3anmozpeticTBre cepsl ¢
CcyIb(UTOMHATPUSICOOPA30BaHUEM
THOCynb(aTa HaTpus. JleMoHCTpanuu.
[InaBnenue cepsl. I'opeHnecepbIBKUCIOPOE.
B3aumopetiicTue xenes3a ¢ cepoit

OOBACHATHIIEKTPOHHOSCTPOCHHUE MOJICKYJT
H3YYCeHHBIX BemecTB. OOBACHATH 3aBUCUMOCTh
CBOICTB CepHI OT €€ CTPOCHHSI.
XapakTepu3oBaTh BaKHEHIINE (pU3NIECKUE U
XUMHYecKHe cBoiicTBacepbl. OOBSICHATE
B3aMMOCBSI3U MEXTyHaX 0>k I€HHEM BIIPHPOJIE,
CBOHCTBaMH, OMOJIOTHYECKOH POJIBIO U
00JIacTsIMU IPUMEHEHHSI CEpBL.
XapakTepu30BaTh NPOMBIIIICHHBIE U 1a00paTOpHEIE
criocoOsI noydeHus cepsl. Habmonaten
OIUCHIBAThIEMOHCTPUPYEMBIE OTIBITHI

CepoBozopox.
Cynbdumsr

CepoBo10poJ] — NOJIy4eHHUE, KHCIOTHBIC U
BOCCTaHOBHTENbHBIE CBOHCTBA. Cylb(umbl.
Jucynvgpan. Iouamue o noaucynvghuoax.

Jemoncrpanun. ['opernecepoBonopoa.
OcaxxaeHnecyab(puIoB

OOBACHATH 3aBUCUMOCTh CBONCTB BEIIECTBOTUX
cocraBauctpoenus. IIporuo3upoBars cBONCTBa
COEIMHEHNI HA0CHOBE 3HaHUH 0 [lepuonnueckom
3akoHe. OOBSACHATD B3aNMOCBSI3U MEXKIY
HaX0XJIEHHEM B IPUPOJIE, CBOICTBAMH,
OHMOJIOTHYECKOH POJIBIO U 00IACTIMU IPUMEHEHUS
H3y4YaeMbIX BEIIECTB.

XapakTepu30BaTh CIIOCOOBI ITOJIyYCHUS 1 CBOUCTBA
n3y4yaeMbIx BemecTB. HabmroqaTsHonuceBaTh
JEMOHCTPUPYEMBIE OTIBITHI

CepHHUCTBII Ta3

CepHUCTBHIN ra3 Kak KUCIOTHBIN OKCHIL.
OKMUCIUTENIbHBIE U BOCCTAHOBUTEIIbHBIC
cBoiicTBa cepHucTOro rasa. [lomydenne
CEpPHHCTOTO ra3aB IPOMBIIIICHHOCTHI
naboparopun. CepHUCTast KUCIIOTA U €€ COJIH.

JemoncTpanuu. CBOHCTBAaCEpHUCTOTO ra3a

OOBACHATH 3aBUCHMOCTh CBOHCTB BEIIECTBOTHX
cocraBaucTpoeHus. [IporHo3upoBars cBOHCTBa
coefMHeHu HaocHOBe 3HaHuiio [lepuoanueckom
3akoHe. OOBSACHATH B3aUMOCBSI3U MEKIY
Hax0XJCHHEM B IIPUPOJIE, CBOHCTBAMH,
OMOJIOTHUECKON POJIBIO M 00JIACTSIMU IPHUMEHEHHS
H3y4YaeMbIX BEIIECTB. XapaKTepH30BaTh CIIOCOOBI
TIOJTyYCSHUS U CBOHCTBA U3yYaeMbIX BEIIECTB.
HaGmroraTbHONMChIBaTh AEMOHCTPHUPY EMBIE OITBITHI

CepHblit aHTHAPHA 1
CepHasi KHCIIOTa

Cepusiitaaruapua. CepHasKUCIoTa.
CBolicTBa KOHLIEHTPUPOBAHHOH U
pa30aBIeHHO CepHOI KUCTOTHI. JlelicTBre
KOHIICHTPUPOBAHHON CEPHON KHCIIOTHI Ha
caxap, MeTaJlIbl, HEeMETaJUIBI, CYIb(QUIBL.
Tepmuueckas ycTOWIUBOCTD CYIb(ATOB.
Kpucmannoeuopamer cynogpamos memannos.
KauecTBeHHas peakiys Ha CepHYIO KUCTIOTY U
€e COJTH.

JemoncTpanuu. JleiictBue
KOHUEHTPUPOBAHHON CEpHON KHCIIOTHI Ha
MeJIb U caxaposy.

JlaGopaTopHslii onbIT 4. 3ydeHne
CBOMCTB CEpHOI KMCIIOTHI U €€ comeit

OOBACHATHINEKTPOHHOECTPOCHHE MOJICKY.I
H3YYEHHBIX BEIIECTB. XapaKTepU30BaTh
Ba)KHEHIINE XUMUYECKUE CBOWCTBA CEPHOTO
aHTHAPHIA U CEPHOH KHCIOTHI. COMOCTaBIATh
XUMUYECKHE CBOMCTBA CEpPHOM KHUCIIOTHI €
obnacTamu npuMeHeHus. VccienoBaTs CBOKWCTBa
n3y4aeMbIx BemecTs. Mnentudunnponats
CEepHYIO KHCIIOTY U €€ COJU C TIOMOIIBIO
Ka4eCTBEHHBIX peakuuil. Habmonars
JIEMOHCTPUPYEMBIE H CAMOCTOSITEIILHO
MIpOBOAUMBIE ONBITEL. Habmonarsxummdaeckue
PEaKIMH U OIUCHIBATH UX C TIOMOIIBIO POTHOTO
SI3BIKA | s3bIKa XUMUH. COOMI0OaTh IpaBmiIa 1
TpueMBbl 0€30MacCHOHPaOOTHICXUMITYECKIMHU
BEIECTBAMHNIIA00PATOPHBIM 000pyI0BaHUEM

[IpaxkTuueckas
pabora Ne 2.
Pemenue sxcme-
PUMEHTaIBHBIX
3a1ad 1o TemMe
«XaJIbKOTCHBI»

PelieHue skcneprMeHTa/IbHBIX
3a/1a4 Mo TeMe «XaJbKOTeHbI»

IIpoBOAUTH XUMHYECKHUH SKCIEPUMEHT 110
HAEeHTU(UKAINY NOHOB BOJIOPOJia U Cyib(ar-
HOHOB, XJIOPU/I-HOHOB, H3yUYECHUIO CBOWCTB
CyIb(UTOB U CyIb(HUI0B MeTaioB. Habmonateu
OITICBHIBATHCAMOCTOSITEIIBHO TPOBOANMBIE OIIBITHI
C TTOMOIIBIO POTHOTOSI3BIKAH3bIKA XUMHH.
CoOroaTh paBmiIa v IPHEMBI 0€30TTacHOM
PpabOTHICXMMIYECKUMUBEIIIECTBAMHN
11ab0paTOpHBIM 000PYAOBaHHEM

Pemenue 3agay u
BBITIOJITHCHHUE
YIPaKHEHUH 110
TeMaM
«["anorens» u
«XaJbKOI'CHbI»

BrinonHeHue ynpaxHeHUH 110 TeMaM
«[amorens U «XaIbKOTCHBD), HA
COCTaBJICHHE YpaBHEHUH peaxiuii,
COOTBETCTBYIOIINX 33aJAHHBIM [ETTOYKAM
MpEeBpaIeHUH.

PelreHrie pacyeTHBIX 3a/1a4 10 XUMAYECKAM
(bopMyIamMiypaBHEHUSIM

CoCTaBIATh YpaBHEHHS PEAKIHH, C TOMOIIBIO
KOTOPBIX MOKHO OCYIIECTBUTH IIETIOUKH
MPEeBpaIlleHNH BEIECTB.

OcCyI1eCTBIATh pacyeThl 10 XUMHYECKUM
YPaBHEHHUSIM.

Hcnons3oBaTh AJITOPUTMBI TPU PEHICHUU 3a4a4




DJIeMEHTHI 101~
IPYIIIBI a30Ta

DneMeHThI MoArpysl a3ota. Obmas
XapaKTepHUCTHKA ITIABHOM MOATpyIsl V
rpynnsl. Pusndeckre CBOMCTBA MPOCTHIX
BEIIIECTB

XapakTepu3oBaTh 00LIHEe CBOWCTBA JIEMEHTOB
noArpymnmneiazora. OOBIACHATH 3aBUCUMOCTh CBOMCTB
BEIIECTBOTHXCOCTaBaHCTpoeHUsI. O000ImaTh 3HaHUS
HJeTaTh BHIBOJBIO3aKOHOMEPHOCTIXU3MECHEHUI
CBOMCTB M3y4aeMbIXBelecTB. [Iporuo3uposars
CBOMCTBAaHEU3YUEHHBIX JIEMEHTOB U UX COEUHEHUN
HaocHoBe3HaHuio [lepnonnyeckoM 3akoHe.
OOBACHATH B3aUMOCBS3H MEXKAY HAXOXKICHUEM B
MPUPOJE, CBOWCTBAMHU, OMOJIOTHYECKOH POJIBIO U
00JIacTsIMU TPUMEHEHHS H3Y9IaeMBIX BEIIECTB

A3zot

A3zoruero coequnenus. CtpoeHue
MOJIEKYJIBI a30Ta. DU3nUecKue U
XUMHYECKHE CBOIICTBAA30Ta.

[TonmydeHue a30Ta B IPOMBIIIIEHHOCTH U
nabopatopun. Hurpumer

OOBSCHATD 3aBICHMOCTh CBOHCTB a30Ta OT €r0
cTpoeHHs. XapaKTepu30BaTh BaKHEHIIE
(M3UYIECKHEeNXUMHIECKAECBOHCTBA a30Ta.
ConocTaBiATh XMMUYECKUE CBOMCTBA a30Ta C

obnacTsiMu TIPUMEHEHUSL. OOBACHATH
B3aUMOCBSI3U MEXIy HaXxOXICHHEM B IIpUPOJIE,
CBOHCTBaMH,  OHOJOTMYECKOM  pONBI0 U

00nacTAMM NPUMEHEHHs a30Ta. XapaKTepu30BaTh
MPOMBIIIIEHHBIE ¥ JTaOOpaTOpHBIE  CIIOCOOBI
MIOJIy4eHHUs a30Ta

AMMHaK 1 coau

AMMHaK — €ro HoJydyeHue, Gu3n4ecKue u

OOBICHATH 3aBHCUMOCTb CBOWCTB aMMHaKa OT €ro

aMMOHHA XHUMHYecKue cBoiicTBa. OCHOBHBIE CBOMCTBA cTpoeHust. XapaKTepu30BaTh aMMHAK KaK
BOJIHBIX PACTBOPOBAaMMHaKa. AMMHAK KaK BOCCTaHOBHTEINb. XapaKTepU30BaTh BaKHEHIIINE
BOCCTAHOBMTEIIb. B3aumodeticmeue ammuaka | (QU3MYECKUE U XUMUYECKUE CBOWCTBA aMMHAKa 1
¢ aKmueHvIMu Memannamu. Amuo nampus, cosieli aMMoHHMs. COTOCTABIIATh XUMUYECKHE
e2o ceoticmea. Cormm ammonws. [losenenue CBOWCTBA aMMHUAaKa M COJIEN aMMOHHS C 00IaCTAMH
COrIeii aMMOHHs! IIPH HArPEBAHHH. IpUMEHEHUs. XapaKTepu30BaTh IPOMBIIUICHHBIC
KauecTBeHHas peaKiyst Ha HOH aMMOHHSL. criocoOBI IoTyueHns aMmmuaka. VicenenoBatsb
Hpumenenne aMMHaKa. CBOIfcTBa M3yyaeMbIX BemecTB. Habmronars
HMemoncrpanuu. PaETBOPeHHe aMMHaKaB JIEMOHCTpPHpPYEMbIE U CAMOCTOSITEIIHO IIPOBOJAUMBIC
Boie. OCHOBHBIE CBOMCTBapacTBOpa onbIThl. HabmonaTbXuMHIeCKUEPEaKIIT 1
amMmuaka. KatannTuieckoe okueeHne OIIHCHIBATH UX C HOMOIIBIO0 POIHOTO A3IKA M A3BIKA
ammuaxa. . xuvun. CoOII0aTh IPaBUIa ¥ IIPHEMBI 6e30macHoi
Jlabopatophbiii ombir 5. Hsyuenue paboThl ¢ XUMHYECKHMHUBEILECTBAMUH
CBOJHCTB BOJIHOI'O PACTBOPA AMMUAKA. 5 HA60DATODHEIM 050DV 1OBAHNEM
JlaGopaTtopublii onbIT 6. CBoiicTBa comneit parop PYX
aMMOHUS
gsgzizqﬁzkgﬂ PellleHHeIKCIIEPHMEHTATbHBIX 3224 110 IIpoBOAUTHXMMUYECKHUIIKCIIEPUMEHT I10 .
IOy ICHIIOAMMHAKA H H3Y9CHHIO €ro TIOJIyYeHHIO aMMHaKa ¥ H3y4EHHUIO €ro CBOICTB.
«[lonyuenne CROMCTR HabJ1r01aTh HOTHCHIBATECAMOCTOSTEIIBHO
aMMHaKa u MIPOBOANMBICOIIBITHI C TOMOIIBIO POTHOTOSI3bIKA 1
H3yYEHHE €0 si3p1ka XUMUH. COOITI0AaTh MPaBUiIa U TIPHEMBI
CBOIICTBY 6e30macHOHPabOTHICXIMIYECKIMHBEIIIECTBAMIN

n1abopaTopHBIM 000PYI0BaHUEM

OkKcuasl a3o0Ta

OKCHIBI a30Ta, UX TOIYIeHHE U CBOMCTBA.
Oxcunasora(l).Oxucnenne okcuna asota (1)
KUcIoponoM. JluMepusariyst OKCHa a3oTa
(V). AsoTucrast KHCTIOTa U €€ COJH.
HHUTPUTBI KaK OKHCITATENH 1
BOCCTAQHOBHTEIIH.

JemoncTpanun. [TonyueHue okcraa a3orta
(1) u ero okucieHne Ha BO3IyXe

OOBACHATD 3aBHCHMOCTb CBOHCTB OKCHJIOB a30Ta OT
HX cocTaBa M cTpoeHust.00001maTh 3HaHUs UIeNlaTh
BBIBOJIbI 03aKOHOMEPHOCTSIXN3MEHEHHUH CBOWCTB
HU3y4aeMbIXBELIECTB. XapaKTepu30BaTbBAXKHEHIIINE
XHAMHYECKHECBOMCTBAOKCHIOBA30Ta, a30TUCTOM
KHCIIOTHI M HUTPUTOB. XapaKTeprU30BaTh HUTPUTHI
KaK OKHCJIMTEIH U BoccTaHOBUTEIH. COMOCTaBIATh
XMMHYECKHE CBOWCTBA OKCHUJIOB a30Ta U HUTPUTOB C
obmactaMu npuMeHeHus. HabaromaTbnonuceBaTh
JIEMOHCTPUPYEMBIE OTTBITHI

A30OTHas KUCI0Ta K
€€ CoIn

A30THast KHCIIoTa — (QUIMIECKHE U
XMMHUYECKHE CBOWCTBA, MOTydeHHE. A30THAsI
KHCJIOTA KaK OKHUCITUTENh (OTHOIIICHHE
a30THOM KUCJIOTHI K METAJUIaM U
HeMmeTaliaM). 3aBUCHMOCTb MTPOJTYKTa
BOCCTAHOBJICHHUS a30THON KHCIIOTHI OT
AKTUBHOCTH METAJlIa U KOHI[CHTPAIUH
KUCIOTHL. [Tonsimue 0 Kamuone HUMpOHUsL.
Ocobennocmo 83aumo0eticmaus MazHust U
mapeanya ¢ pazoasienHol a30muol KUcio-
moti. Hutpatsl, ux ¢pusnueckue u
XMMHUYECKHE CBOMCTBA (OKHUCIUTEIILHbIE
CBOMCTBaUTEPMHUYECKAs YCTOWIUBOCTS),
pUMCHEHHE.

JemoncTpanuu. JlelicTBre a30THOW KHUCIOTHI
Ha MEb

XapakTepu3oBaTh BaxkHeHINe HU3NISCKUE U
XHMHYECKHE CBOMCTBAa30THOMKHUCIOTHIN
HUTPATOB. XapaKTepPH30BaTh OTHOIICHHE a30THOM
KHCJIOTHI K METalJIaM, OOBSICHATE 3aBUCIMOCTh
MIPOJIyKTa BOCCTAHOBJICHHS a30THOU KUCIIOTHI OT
AKTUBHOCTH MeTajlla M KOHUEHTPAIIMH KHCIIOTBI.
ComnocTaBiasaTh XMMUYECKHE CBOMCTBA a30THOIM
KHCJIOTBIMHUTPATOB C 00JIACTIMUIIPIMEHEHUSI.
XapakTepu30BaTh CIOCOOBI MTOTyYSHHUS a30THON
KHCJIOTBI.

Ha6JIIOﬂaTI:I/IOIII/ICI)IBaTI),IIeMOHCTpI/IpyeMLIe
OIIBITHI




Dochop DocthopuerocoesuHEHHUSI. XapakTepu30BaTh AJUIOTPOIHbIE MOAUDUKAIIMI
Aunnorpornus dpocdopa. docdopa.
®usznueckue cBoiictBa Gocdopa. CpaBHHBaTHOCIBIHUKPACHBIH Gochop.
XumMuaeckue cBoicTa ocopa (peakiym ¢ XapakTepu30BaTh Ba)KHEHIINE HU3HICCKHEN
KHCIIOPOJIOM, TJIOTeHaMH, METaJlIaMH, XUMHYECKHe CBOHCcTBa hocdopa.
CIIOXHBIMH BEIECTBAMHU-OKHUCIUTENAMH, ComocTaBiaTh XUMHYECKHE CBOICTBadochopac
menoyamu). Ilonydenre n npumenenue o0JacTsIMUTIIPIMEHEHNS. XapaKTepH30BaTh CIIOCOOBI
docdopa. Dochun. ochumpl. nony4yenus pocdopa. HabnronaTenonuceBaTh
HAemoncrpauun. l'openne pocdopa s JIEMOHCTPUPYEMBIE OTIBITHI
kucnopoze. IIpeBparienne KpacHOTO
¢dochopa B OeIbliA U €r0 CBEYCHHUE B
TEMHOTE
®ochopuslit Dochopubiit anruapua. OprodochopHas u XapakTepu30BaTh Ba)KHEHIINE QH3HISCKHIE H
AHTMIPUA U MeTadocdopHast KUCTOTHI M UX COJIH. XHMHUYECKHE CBOMCTBa pochopHOro aHruApHaa,
docdopasIe KauecTBeHHas peakiyst Ha opTodochatsl. (docdopHbIX kncnoT U pocdaroB. ConocTaBsATh
KHUCJIOTHI Paznosxenue oprohocHopHOit KHCIOTEHI. XUMHIYECKHe CBOHCTBa (pOoCcHOPHBIX KUCIOT M UX
[Tpumenenue GpocdopHOii KHCIOTH U ee cojelt ¢ obmactsamu npuMeneHus. Habmonats
coJeil. bronorngeckas poib pocdaTos. JIEMOHCTPUPYEMbIe XUMHIECKHEPEaKIIUHN
JlemoHcTpanun. B3anmoseiicTeue OITHCHIBATh MX C IIOMOIIBIO POJHOTO SI3BIKA U SI3BIKA
(docthopHOro anTUAPHIA C BOJOMH XUMUH
IIpaxTuyeckas o
pabota Ne 4. Pemrenne sxkcriepuMeHTaNbHBIX 32129 110 IIpoBOAUTH XUMHUYECKHUH SIKCIEPUMEHT 110
S — TeMe «DJICMEHTBI ITOATPYIIIIBI a30Ta) HAEHTU(UKAINT HOHa aMMOHHS, hocdar-noHa,
UCCIIE/IOBAHMIO CBOHCTB a30THOM U (pocdopHOit
PHMCHTAIEHBIX KHCIIOT, cojicii ammonus. Habr01aThHOIUCHIBATh
3ajiat Io TeMe CaMOCTOSITENILHO MPOBOIMMBIE OITBITHI C IIOMOIIBIO
«DIIeMEHTBI

TMOATPYNIIBI a30Ta»

poIHOro A3bIKa U s3b1Ka XuMuH. CoOMoaaTh
TIpaBHJIa ¥ IPHEMBI 0e30I1acCHOHPabOoTHIC
XUMHUYECKUMHBEIICCTBAMUIIIA00PATOPHBIM
o0opynoBaHuEM

yraepox OO1mast XxapaKTepHCTHKA JIEMEHTOB IIIaBHOW OOBSCHATD 3aBUCHMOCTB CBOMCTB yIJIeposia OT €ro
noarpynns! |V rpynmsl. Yraepon. CTPOCHHS.
Amnotponust yriaepoaa. CpaBHeHHE CTPOSHHS | XapaKTepu30BaTh  CPABHUBATH AJIOTPOIHbIE
U CBOUCTB rpadura u anmasa. Oymieper kak | mMoauduKanuu yriepoaa.
HOBasi MOJIEKYJISIpHast (hopMa yriepoaa. .
Yroib: XMMUYECKUe CBOICTBA, IOTy4YEHHE U Xapakrepu3oBaTh _ BOKHCHIINC (usnueckue u
npumenenue yris. Kapouust. Tnaponus XHMHYCCKHE  CBOWCTBA yrieposa, KapOuIoB.
KapOua KalbLus 1 KapOua allOMUHHS. ComnocTaBIsITh XUMUYECKHE CBOIMCTBA yTiiepoa 1
KapOuib! epexoHbIX METALIOB (KeNe3a, KapOUI0BCOOIACTMH IPUMEHEHHSL.
XpoMa 1 JIp.) Kak CBEPXIPOHBIE MATEPHANbI. HaGmro1aTbHonHCHIBATHIEMOHCTPHPYEMBIE
Jemoncrpanun. O6pasiisl rpadura, aimasza MaTepHabI

CoequHeHust .

yriepora OKCHIBI yTIIeposia. DieKmponHoe Cmpoetue XapakTepu30BaTh Ba)KHEHIINE HU3HICCKHEN

MOJIeKYIbl y2apHo2o 2a3d. YTOIb U yTapHBI
ra3 KaKk BoccTaHOBUTeNH. Peakiys yrapHoro
rasac pacrjaBaMu MIeNoYen.

Cunres ¢popmuaToB. OOpa3zoBaHHe yrapHOTO
ra3a npu HEIOJIHOM CTOPaHUH yIJIA.
buonoruueckoe aelcTue yrapHoro rasa.
[Tonmy4yeHue u npyMMeHeHUe yrapHOro rasa.
Yraekucnslii ra3: Nolny4eHue, XUMUYECKUE
CBOMCTBa (B3aMMOICHCTBHE YIIIEKUCIIOTO ra3a
C BOJIOH, MIENIOYaMH, MarHUEM, IepOKCHAAMH
METAIIOB). DNeKMpOHHOE CIMpOoeHue
yenekucnozo 2aza. YTolbHast KHCIIOTa U ee
conu. KapOoHaTeuruapokapOoHaThl: UX
TIOBE/ICHNE NIPUHATPEeBaHUH. Haxooicoenue
KapboHamos MazHus U Kaibyus 6 npupooe:
KOpavl, Jcemuys, U36eCcmHaKu
(useecmrosble 2opbl, kapcmosvle newepul,
CMAnaKmumyl u CManazmumt).
JemoncTpanuu. ['openue yrapHoro rasa.
TymeHMe IJIaMEHHU YTJICKUCIJIBIM I'a30M.
Pa3znoxenue mpamopa. JlabopaTopHblii
onbIT 7. KauecTBeHHAsIpeakIisiHa KapOoHaT-
HOH

XHUMHYECKHECBOWCTBA COSIMHEHUITyTIIepoa.
CpaBHUBaTbCMpOeHUe UCBOWCTBA YTIIEKHCIIOTO H
yrapHOrorasos.

ComnocTaBIsITh XUMHIECKHE CBOWCTBA
COETMHEHUH yriepoaa

¢ obnacTaMu npuMeHeHus. nentndunnposars
KapOOHAT- HOHBICIIOMOI[HIOKaYe€CTBEHHBIX
peaKIuid.

HccnenoBaTbCcBOWCTBaN3y4aeMbIX BEIIECTB.
HaGumoaTh 1eMOHCTpHpyeMBbIe U
CaMOCTOSITEILHO IPOBOAMMBIE OIIBITHL.

Habro1aTbXUMHYECKHEPEaKIMK U OMHCHIBATh HX
C IIOMOIIIBIO POIHOTO SI3bIKA U A3bIKA XHMHH.
Co0iroiaTh IpaBHiIa U IPUEMBI 0€30MacHOM
PpabOoTHICXMMHYECKUMHUBELIECTBAMHUHI
n1abopaTopHBIM 000PYAOBaHHEM




Kpemuuii

Kpemuuii. ®uszndeckue 1 XuMu4ecKue
CBOMCTBa KpeMHMsl. Peakuuu ¢ yriem,
KHCIIOPOJIOM, XJIOPOM, MarHueM, pacTBOpaMu
menoyeit, cepoBogopogoM.Cuman—
BOJIOPOJTHOE COEANHEHHEKPEMHHUSL.
Cunmust. [TonmydeHne 1 npuMeHeHne
kpemHus. emoncTpanuu. O6pasist
KpPEeMHHS

OOBACHATD 3aBUCHMOCTb CBOWCTB KPEMHHUS OT €ro
CTPOEHHS.

XapakTepu30BaTh Ba)KHEHIINE HU3HICCKHEN
XUMHYIECKHECBOWCTBA KPEMHHSI.

ConocTaBniTh CBOMCTBA KPEMHHS € 001aCTAMU
npumeHenus. HabmonaTeronuceBaTs
JIEMOHCTPUPYEMBbIC MaTepUaJIbl

Coennnenns N
Oxcun kpemuust (1V), ero crpoenwe, XapakTepu30BaTh BaKHEHIINE QU3NICCKICH
KpOMHI (bm3uIecKre ¥ XUMUYECKHE CBOMCTBA, XUMHYECKHECBOICTBA COSANHEHUHKPEMHNSL.
3HAUCHUEBIIPUPO/IC U TIPIMEHEHHE. CpaBHHBaTh CTPOCHUE M CBOWCTBA YIIICKHCIOTO
KpemHuneBble KUCIOTHI M MX coid. ['naponus rasa u okcuzaa kpemuus (1V).
cunrkaToB. CUITHKAaTHbIE MUHEPAaJbl — CormocTaBiIsATh XUMHYECKHE CBOHCTBA
OCHOBA 3¢MHOM KOPBI. COEMHEHHU T KpEMHUsI ¢ 00JIaCTSIMHU IPUMEHEHNSI.
JlaGopaTtopHblii onbIT 8. McnbiTanue HccnenoBark cBOMCTBA M3y4aeMbIX BEIIECTB.
pacTBopa CHJIMKATa HATPHsI HHIUKATOPOM. HaburoaThit OMHUCHIBATH CAMOCTOSITEIHEHO
. MPOBOIUMBICONBITEL. HabmoaaTbXxuMudecKkue
JlaGopaTopHslii onbIT 9. O3HAKOMIICHHE C PEaKLMH U OMHACHIBATE HX C IOMOLIBIO POAHOTO
00pa3suami NPHPOJIHBIX CHITHKATOB A3bIKA U A36IKA XuMHH. COOMIOATh TIPaBUIA U
IIprueMbl 0€30MacHOHPaOOTHICXUMHIECKIMH
BEILlECTBAMUIIIA00PATOPHEIM 000PYIOBaHHEM
Ob6o06m1atomee

MTOBTOPEHHUE TI0
Teme «Hemerai-
JIBDY

Pemenue 3a1a4 1 BHIOJTHEHUE YIIPA)KHEHUH,
MO3BOJIFOLINX CHCTEMATH3UPOBATh 1
0000IINTH OTyYCHHBIC 3HAHUS [0 TEME

«Hemeramsny

CocTaBnATbCpaBHUTEIbHbIE HOOOOLIAONINE CXEMBI.
IIpoBoAUTH pacdeThl 0 XUMHUUECKUM
(hopMyTaMIypaBHEHUSIM PEaKIUH.

OcCyIIeCTBIATh O3HABATENbHYIO peiIeKcHio B
OTHOIICHNUH COOCTBEHHBIX NOCTHKEHHIl B Ipolecce
pelIeHrs y4eOHbBIX U T03HABATEIbHBIX 3a/1a4

Kontponphas
pabota Ne 1 mo
teme «Hemeran-
JBD»

KonTposs 3nanmii no teme «Hemeranab

OCyIIeCTBIATh O3HABATENBHYIO peIeKCHIO B
OTHOIIECHNH COOCTBEHHBIX NAOCTHXKCHHIl B Mpolecce
pelIeHUs y4eOHBIX H II03HABATENIbHBIX 3a1a4

TEMA 2. OBLLUE CBOMCTBA META/I/IOB (2)

CgoiicTBa 1
METO/IbI MTOJTyYCHHUS
METAJlIOB

OO6mmii 0630p IEMEHTOB-METAILIOB.
CTpoeHure U CBOMCTBA MPOCTHIX BELIECTB-
METAIUIOB. DIEKTPOXHUMHUUYESCKUI PSIT
HamnpspKeHU Metanios. Merayndeckue
KpHCTaun4eckue pemerku. [lonyaeHne u
MPUMEHECHHE METAJIJIOB.

JemoncTpanuu. Konnexius MmeTauios.
Kosnnekuus MuHepanos u pya

OOBSICHATH 3aBUCUMOCTh CBOHCTB METAJIIIOB OT HX
CTpOEHHs. XapaKTepH30BaTh OOIINE XUMHUIECKIE
CBOMCTBA METAJIOB KaK BOCCTAHOBHTENEH Ha OCHOBE
CTPOEHHSI X aTOMOB H TIOJIO’KEHHS B
3JIEKTPOXUMHUYECKOM PsIy HANpPSHKEHUH METaslIoB.
IIporno3upoBarb CBOWCTBa HEU3YYEHHBIX
3JIEMEHTOB 1 X COSOUHECHHM Ha OCHOBE 3HAHHUH O
[lepronuueckom3aKkoHe. XapakTepu3zoBaTh
CIOCOOBI TOyYEHUSI METAIUIOB U3 Py U
MHUHEPAJIOB. HaGmonats u OIUCHIBATH
JIEMOHCTPUPYEMBbIE KOJIIEKIHH

Crnapbt CrnuaBbl. XapaKkTepHCTUKAHAO0Iee XapaKTepH30BaTh 0COOEHHOCTH CILIABOB.
M3BECTHBIXCIIIIABOB. XapakTepu3oBaTh HaH0OJIEe U3BECTHBIE
Jemouncrpamuu. Komtexius «Kene3o u ero| crassl. HabmonarsnonucsBarh
CILIaBBI» JEMOHCTPUPYEMBIE KOJUIEKIIUH
TEMA 3. META/U/1bl TABHbIX nOoAreynn (11)
Obwas [Llenounsie MeTamisl. Obmas XapakTepu30BaTh 00MLINE CBOACTBA IIETOYHBIX
XapaKTepuCTruKa XapaKTEPUCTHKA 3JIEMEHTOB TJIaBHOU meTtaiuioB. OOBICHATH 3aBUCUMOCTDH CBOMCTB
LIEJOYHBIX noarpymist | rpymmsr. CBolicTBa IIETIOYHBIX METAIOB OT cTpoeHus. O600maTh
METAJLJIOB LIEJIOYHBIX MeTAJUIOB. PacriosHaBanue 3HaHUS UACJIaTh BBIBOIBIO3AKOHOMEPHOCTAX

KaTUOHOB JIMTHUA, HATPUA U KaJIUs.
Jemoncrpanuu. OxpammBaHue miaMeHu
COJISIMM ILEJIOYHBIX METAJLIOB.

Jla6opaTtopuslii onbIT 10. OkpammBanne
IUIAMEHH COCANHCHUSIMH IEJOYHBIX
METaJIOB

W3MEHEHHUI CBOMCTB IEIOYHBIXMETAIIIOB.

IIporno3uposatsb CBOHCTBa HEM3Y4YEeHHBIX
JJIEMEHTOB U MX COCTUHEHHI Ha OCHOBE 3HAHHH O
[Teproauueckom 3aKOHE. OOBSACHATH

B3aUMOCBIA3HU Me)K)ly HaXO0XJACHUEM B l'[pI/IpOlIe,
CBOWCTBaMH, OHOJIOTHYECKOM POJIBI0 HOOIACTSIMU
NPUMEHEHHS U3y4aeMBIX BEIECTB.

W eHTHUIUPOBATE [IETOYHBIE METAJIIBI 110 [[BETY
TUIAMEHH UX cojieid. Haburo1aTs 1eMOHCTPHPYEMBIE 1
CaMOCTOSITENIHHO MTPOBOIMMBIE OMBITHL. Habimonats
XHMquCKHepeaKL[I/II/I " OIIMCHIBATH UX C TIOMOILIBIO
POIHOTO sA3bIKa ¥ s3bika Xumun. Co0uroaaTh
NpaBuiIa ¥ TIPUEMBI 0€30MaCHONPAOOTHIC
XUMHYECKUMHUBEIECTBAMUMIA00PATOPHBEIM OTIBITOM




Hatpuii u kanuii

Hatpuii u xanuit — npencraBuTenu
LIEJI0YHBIX METAILIOB. XapaKTepHbIE peaKLuu
HaTpHUs U KaJus.

[TonydeHue menoyHbx MeTamioB. OKCUIbL

U TIepOKCHU B! HAaTpus U Kamus. Conn

HATpUsl, KaJIUsl, UX 3HAYCHUE B IIPUPO/IE.
JemoncTpanmu. B3aumoneicTBrie HaTpus ¢
BOJIOM.

JlaGopaTopHblii onbiT 11. O3HaKOMIICHHE C
MUHEepalaMU UBaKHEHIIIMU
COCJMHEHUSMU HIETOYHBIX METAILIIOB

OOBACHATD 3aBUCUMOCTb CBOWCTB HAaTpHS U Kanus
OT UX CTPOCHUs. XapaKTepU30BaTh BaXKHEHIIIHE
XMMHYECKHE CBOICTBA HATPHS M KaJIMs.
CpaBHHBATH CBOMCTBA HATPUS U KK,
OOBCHATD B3aUMOCBSI3H MEXKIY HAXO0XKICHUEM
BIIPUPO/IC,CBOHCTBAMH, OHOJIIOTHIECKOHPOIIBIO
1 00IaCTAMHUIIPUMEHEHHUS HATPHS ¥ KaJIHsl.
XapakTepu30BaTh MPOMBILUICHHBIE U Ja00paTOpHbIC
CIIOCOOBI IONYYEHUS HATPHSI.

HabmonaTh 1eMOHCTpUpPYEMBIE U
CaMOCTOSITEFHO IIPOBOAMMBIE OTIBITHL.
HabmonaTbXUMHYECKHEPEaKIul 1

OITHCHIBATh MX C MIOMOIIEIO PYCCKOTO SI3BIKA M
si3pIka XUMUHU. CoOMI0aaTh MpaBuiIa U MPHEMBI
0e30macHONPa0OTHI ¢ XUMUYCCKIMU
BEIECTBAMUIIIA00PATOPHBIM OIIBITOM

CoeauHeHus
HATPHUS U KaJUsI

Coenunenns Hatpud U kanus. Conu
HaTpws, Kavsl, NX 3HAUYCHUE B )KU3HH
yenoBeka. Cojia U eAKUi HaTp—
Ba)KHEHIINECOEAUHEHNS HATPHUSI.

JladopaTopubiii onbIT 12. CBOlicTBa
COEIMHEHHH IEJIOYHBIX METAIIIIOB

XapakTepu30BaTh BaKHENIINE XUMUUECKUE
CBOICTBA COEIMHEHUI HATPHS U KaJIHsl.
XapakTepu30BaTh COY M €IKHH HATPKaK
BakHeHInecoennHeHNs Hatpusi. OOBSACHATH
B3aUMOCBSI3U MEXKIy HAXOXKACHUEM B IIPUPOJE,
CBOHCTBaMH, OMOJIOTHYECKOM POIIBIO COSANHEHUIT
HaTpus ¥ Kaiaus. ComoCTaBIATEXUMIYECKUE
CBOIfCTBacOEIMHEHHI HATPYSI HKAITHSI C
obnactamunpuMenenus. MccnenoBars cBolicTBa
n3y4yaeMbIxX BemiecTB. HaGmonaTe MOnMcHIBaTH
CaMOCTOSITENILHO MPOBOIMMBIE OIIBITHI C
TIOMOIIBIO POJHOTO SI3bIKA U A3bIKA XHMUH.
CoOrogaTh paBuiia ¥ MPHUEMBI 0€30ITacHOM
PabOTBICXUMHIECKIMHUBEIIECTBAMUK
11a00PATOPHBIM OTIBITOM

Oomrasxapakre-
PHCTHKAIIEMEH-
TOB I'JIABHOM
noarpymmsi |1

TPyIIBI

OO1mast XxapaKTepHCTHKA JIEMEHTOB IIIaBHOW
noarpymns! || rpynmet. bepuuii, Mmarauid,
IIEJI0YHO3EMEITbHbIE METaIIbL.
AMOOTEpHOCTh OKCH/IA U THIPOKCHIA
oepuus.

Oxpacka ImjIaMeHH COJISIMU
IIEIOYHO3EMEIIbHBIX METAJLIOB.
JemoncTpamnn. OxpamBaHye iaMeHH
COJISIMU ILEJIOYHO3EMEITbHBIX METAIIOB.

JlaGopaTtopHslii onbIT 13. Okpacka
TTAMEHUCOCAUHCHUAMHU
IIEIOYHO3EMENTBHBIX METAILIOB

XapakTepu30BaTh O0IIHE CBOMCTBA JIEMEHTOB
raBHO#M moarpymnmnsl |l rpynmel. OOBsICHATE
3aBUCHMOCTb CBOMCTB 3JIEMEHTOB INIaBHOM
nmoarpymnsl || rpymmst ot crpoenus. O600marh
3HAHUS UAENATh BBIBOIBI 03aKOHOMEPHOCTAX
HU3MEHEHUI CBONCTB 2JICMEHTOB IN1aBHOM
noarpynns! |lrpynmsr. [Iporao3supoBaTscBoiicTBa
HEeH3y4YEHHBIX JIEMEHTOB 1 HX COSANHEHHI HAOCHOBE
3HaHuio [lepronmueckom 3akone. OOBACHATH
B3aNMOCBSI3UMEXIY HaX0XKJCHHEMBIIPHPOJIE,
CBOIfCTBaMU, OMOJIIOTMYECKOMPOIIBIO M 00JIaCTIMHU
MIPUMEHEHUs U3y4aeMBbIX BEIIECTB.
WneHTndumupoBaTh meT0THO3EMENbHbIE METALIE 110
[BETY IUTAMEHU UX coequHeHnit. HabmonaTs
JIEMOHCTPHPYEMbIE U CaMOCTOSTENBHO TIPOBOIUMBIE
omnbIThl. HabimroqaTbXuMUueCKuepeakiiuy u

OITUCHIBATh MX C MOMOIIBIO POJHOTO S3bIKA U SI3BIKA
xumur. CoOITIo1aTh paBuiia U MpUeMbl 0e30MmacHoit
PpaboTBICXMMUYECKUMHBEIIECTBAMUIIIA00PATOPHBIM
OIIBITOM

OOBSICHATH 3aBUCUMOCTb CBOMCTB MarHus OT €ro
CTpOEHMS. XapaKTepU30BaTh BaXKHEHIIINE
(pU3NIECKHENXUMUYECKHECBONCTBA MarHus U €ro
coequHennii. COmOCTaBIATh XUMHUYECKHE CBONCTBA
MarHus ¥ €ro COeJAMHEHHI ¢ 00IaCTIMU
npuMeHeHus. VceaenoBaTh CBOWCTBA U3yYaeMbIX
BeniecTB. Hab1r01aTbHONMUCHIBATECAMOCTOSTENILHO
MIPOBOIMMBICOTIBITHI C TIOMOIIBIO POJTHOTO SI3BIKA U
s13p1ka XUMHAA. COOJFOIATh IPaBUIIA U TIPHEMBI
0e30macHOPabOTHl ¢ XUMHYECKHMH BEIIECTBAMUH
11a00paTOPHBIM OIBITOM

Marnwuii 1 ero
COCIMHEHMS

Marnwii,eroo0asxapakTepucTHKa Ha OCHOBE
nosioxkeHust B [lepuoauueckoii cucreme
JJIEMEHTOB

. . MeneneeBa 1 CTpOEHUS aTOMOB.
[Monyuenue, puznueckne U XUMHIECKHE
CBOMCTBa,IPUMEHEHHE MarHus 1 ero
COEIIMHEHUH.

Cony MarHusi, UX 3Ha4eHUE B IPUPOJIE U
JKU3HU yesioBeka. JlaGopaTopHslii onbIT 14.
CBoiicTBa MarHus U €ro COeIMHEHNH




Kasnbuuii u ero
COEIUHEHHS

Kanpuuii, ero o0mmas xapakTeprcTiKa Ha
ocHoBe nojioxenust B [lepuoanueckoit
cuctemesnementoB Jl. . Menzaeneesa u
cTpoeHus atoMoB. [lonydenue, husnueckue
Y XUMHYECKHECBOHCTBA, IPHMEHEHNE
KaJIBIIHS U €T0 COSAMHCHIIM.

Counu kanplys, UX 3HaYeHHEe B IPUPOJIE U
JKU3HU uenoBeka. JleMoncrpanuu.
BsanmoeiicTBue KalubLKs ¢ BOJOH.
JladopaTopublii onbIT 15. CBolicTBa
COCIMHCHUIN KaJIbIHS

XapakTepu30BaTh BaKHEUIINE HU3HICCKHEH
XUMHYIECKHECBOWCTBA KAJIBIIUS NETO COSANHEHHI.
OOBACHATD 3aBUCHMOCTb CBOHCTB KalbLUA OT €r0
crpoerust. COIOCTaBIsITh XUMHYECKHE CBOCTBA
KaNbIMs U €TO COEMHEHHUH ¢ 00IacTAMU
npuMeHeHus1. McciaenoBars cCBOWCTBA H3y9aeMbIX
BemecTB. Habmonare 1eMoHCTpUpyemble U
CaMOCTOSITENFHO POBOAUMBIE OTIBITHL.
HaGmonaTbxuMHuIecKHEepeaKkuy U ONUCHIBATh UX C
TIOMOIIBIO POJHOTO SI3BIKA U A3bIKA XUMHUH.
CoOrogaTh npaBuia U NpHEeMbl 6€30MacHOPabOThHI
CXMMHYECKIMHBEIIECTBAMIHMIA00PaTOPHBIM
OITBITOM

JKecTkocTh BOABI U
CII0COOBI €€

JKecTKOCTE BOJABIMCIIOCOOBIEE
yCTpaHEHHSI.

XapaKkTepu30BaTh BUbI XKECTKOCTH BOJBL.
XapaKkTepu30BaTh CNOCOObl YCTPAHEHHS KECTKOCTH

YCTPaHEHHA JlaGopaTopubiii onsit 16. BOIBI. HaGmio1aThHOIMCHIBATHCAMOCTOSITEHHO
KecTtrocTh BOJBI TPOBOAUMBICOIIBITEI. Ha6moz[aTananec1me

peakUuy U OMKCHIBATh UX C TOMOIIBIO POJTHOTO
SI3BIKA U sA3bIKa XUMUH. COOMI0AaTh paBuiIa U
MpHUEMbI 0€30MACHOHPAOOTHICXUMHYECKUMHU
BEIIECTBAMUUIIA00PATOPHBIM OIBITOM

AmoMuHUN — AmoMunuii. PacnipocTpaHeHHOCTb OOBSCHITH 3aBHCUMOCTb CBOWCTB aIOMHHHSI OT €ro0

XUMHUYECKUH B IpHpoOJe, PU3HIECKUE U XUMUIECKHE CTpoeHMsl. XapaKTepru30BaTh Ba)KHEHIIINE

DJIEMEHT U IIPOCTOEC
BEIIECCTBO

CBOMCTBA (OTHOILIEHHE K
KHCIIOPOJTY, TAIOTEHAM, PaCTBOPaM
KHCJIOT U LIeJI0YEH, aTFOMOTEPMHUSI ).
[Ipou3BOACTBO JIIOMUHUSL.
[IpumeHeHNe aTIOMUHUSL.
Jemonctpauuu. Komnekus
«AnroMuHMiT». [1n1aBneHne arOMUHUSL.
B3aumopeiictBue anoMuHus

€O IIEJIOYBI0. ATIOMOTEPMUSL.
Jlaboparopsslii onbIT 17. CBolicTBa
ATIOMHUHHS

(u3HUeCKre U XUMUYECKHE CBONCTBA aTIOMHHHSL.
ComocTaBiIsTh XUMHYIECKHE CBOMCTBA AIFOMUHUS C
00JacTAMY IIPUMEHEHHS. XapaKTepH30BaTh
TPOMBILIICHHBIH CII0CO0 MOTyYEHHUS ATFOMUHHS.
HccenenoBath cBOWCTBA H3y4aeMbIX BEILIECTB.
Habmronath 1eMOHCTPUpYEMbIE H CAMOCTOSITENIEHO
npoBoAUMbIe omnbiThl. Habmromats xumudeckue
PEaKIIMU 1 ONKCHIBATH MX C IIOMOIIBIO POIHOTO SI3bIKa
u s3pika Xumud., CoOIIr0aTh IpaBuia U PUEMBbI
0e30MacHOi paboThl ¢ XUMHUICCKUMH BEIECCTBAMH
11a00paTOPHBIM OTIBITOM

CoenuHeHus
ATIOMHUHHS

AMOOTEpHOCTh OKCHA ¥ THIPOKCHIA
amomMuHust. Coyv allfOMUHUS.

[TonHoe pa3znoxeHue BOJIOH COJeH amOMUHUS
€O CJIa0BIMHU TByXOCHOBHBIMH KUCJIOTAMH.
AJFOMUHATHI B TBEPJIOM BHUJIE H B PaCTBOpE.
KommnekcHbIe coeqMHEHNS aTIOMUHHS.
JlaGopartopHslii omsIT 18.

CBOMCTBa COCTUHEHUH aTIOMUHUS

XapakTepu3oBaTh BaKHEHIINE XUMUUECKUE CBOMCTBA
coeHeHnH amoMuHus. OOBSICHATE B3aHMOCBS3H
MEXKTy HaXOXK/ICHHEeM B IPUPOJIE, CBOICTBAMY,
OMOJIOTUUECKON POJIBIO COSIMHEHUI aJTFOMUHUSL.
CormocTaBsATh XUMHUUECKHE CBOWCTBA
COCIMHEHNH aIFOMUHHS ¢ 001acTIMH
npuMeHenus. MccnenoBars CBOiCTBa H3ydaeMbIX
BemecTB. Habmrogats mommceBaTh
CaMOCTOSITEJILHO MPOBOIUMBIE OTBITHI.
HaGmonaTbxuMIIeCKHepeaknuy U OTHCHIBATH

HX C TIOMOIIBIO POJHOTO SI3bIKA U A3bIKA XUMHH.
CoOroaTh paBwia U MPHEMBI 0€301TacHO
PabOThICXUMHYECKIMHUBEIIECTBAMUH
11a00PATOPHBIM OTIHITOM

Pemenue 3amay u
BBITIOJTHEHUE
yIpaKHEeHUH

o TeMe «MeTalibl
TJIaBHBIX

BrinosHeHue ynpaxHeHU Ha cocTaBleHe
YpaBHEHUH peakifii, COOTBETCTBYIOINX
3aJJaHHBIM LI€[I0YKaM NIPEBPALCHUH, 10 TeMe
«MertauTsl TNIaBHBIX HOATPYII». Perrenne
pacdeTHBIX 3a/1a4 [0 XUMHUIECKUM (HOpMyIaMm

CocTaBnAaTh ypaBHEHHUs! PEAKLHUii, C TOMOIIBIO KOTOPBIX
MOXHO OCYLIECTBUTb LEMOYKM MPEBpPAICHUIl BEIIECTB.
OcyIecTBIsATh PacyeTbl MO XMMUYECKUM YPaBHEHUSM.
Hcnonp30BaTh aaropuTMbl Ipy peLIEHUH 331a4

MOATPYIID) U YPaBHEHUSAIM
[IpakTryeckas Penienne kaueCTBEHHBIX SKCIEPUMEHTANBHBIX | [IpOBOANTH XUMUUECKUIT AKCIEPUMEHT 1O
pabora Ne 5. 3amad 1o TeMe «MeTauTbl [MIaBHBIX MOArPYIID| HASHTH(OHUKAIMK BELIECTB C IIOMOIIBIO KA4eCTBEHHBIX

Pemenue sxcme-
PUMEHTATIBLHBIX
3a7a4 o TEMe
«MeTaisl r1aB-
HBIX TTOJTPYIIIDY

peaxLui, HOTyYEHHIO COJIel METaJII0B TIIaBHBIX
noarpyni. HabimoxaTs 1 onuckBaTh CaMOCTOSITENLHO
MIPOBOJIMMBIE OITBITHI C TOMOIBIO POJJHOTO S3bIKA U
sI3bIKa XUMUH. [lenaTh BHIBOBI 110 pe3ysbTaTaM
MPOBEICHHBIX XUMIYECKHX OmBITOB. COOM0OaTh
TpaBWiIa U MIPUEMBI 6e30MacHON paboThI ¢ XUMHYECKH-
MH BEIIECTBAMH U JJaGOPaTOPHBIM OITBITOM

TEMA 4. METAI/1bl NOBOYHbIX NOAIPYNN (17)




OOu1as xapakre-
PHCTHKA IIEPEeX0a-
HBIX METAJIOB

O0mas XxapakTepUCTUKA NePEXOTHBIX
metamwios |—VIII rpymnm.

OCcOOEHHOCTH CTPOEHHSI AaTOMOB TIEPEXOHBIX
MetaiutoB. O0mue Gpu3ndeckne 1 XUMHIECKHe
cBolicTBa. IIpuMeHeHne MeTauioB

XapaxTtepr3oBath 001I1e CBOHCTBA MEPEXOIHBIX
MeTajoB. OObACHATH 3aBUCUMOCTh CBOMCTB
MEePEeXOAHBIX METAILIOB OT cTpoeHus. O600maTs
3HAHHUS U JIENaTh BBIBOJBI O 3aKOHOMEPHOCTSX
W3MCHEHWH CBOICTB MEPEXOIHBIX METAJIIOB.
[IporHo3upoBaTh CBOICTBA HEU3YUCHHBIX JJIEMECHTOB U
UX cCOeMHEHUN Ha ocHOBe 3HaHUH 0 [lepuoauueckom
3aKOHE

Xpom. Xpom. dusznueckue CBONCTBa Xpoma. OOBACHATH 3aBUCUMOCTb CBOHCTB XpOMa OT €70
XuMHYECKHE CBOMCTBA XpoMa (OTHOLIEHHE K | CTPOEHHs. XapakTepu3oBaTh BakHEHIIMe (usHyecKue
BOJITHOMY I1apy, KUCIIOPO/IY, XJIOPY, PACTBO- | M XMMHYECKHE CBOKWCTBA XpOMa.
pam xucnor). [loy4yeHne u npuMeHeHUe ComocTaBiATh XUMHUYECKHE CBOHCTBA XpOMa C
xpoma. JlemoncTpauuu. Bzaumoneiicteue obmacTsamu ipuMeHeHus. HabmonaTs 1 onuceBaTh
XpOMa C COJISTHOM KUCTIOTOH 6e3 mocTyma JEEMOHCTPHUPYEMBIE OIBITHI
BO3JyXa
Coenunenust Coenunenus xpoMma. Mzmenenue XapakTepu3oBaTh Ba)KHEHIIME XUMUYECKUE CBONCTBA
XpoMa. OKHCIIHTENEHO-BOCCTAHOBHTEIBHBIX 1 COEIMHEHUH XpoMa.
3aBHCHMOCTD KHCIJIOTHO-OCHOBHBIX CBOIMCTB OKCH/IOB U YcraHaBIUBaTh 3aBUCUMOCTh MKy KUCIOTHO-
KHMCIIOTHO- THIPOKCHIOB XpOMa C POCTOM CTEIICHU OCHOBHBIMH CBOMCTBaMH OKCHJOB U TUJIPOKCHIOB
OCHOBHBIX OKHCIIeHUs. AM(OTEpHBIE CBOICTBA OKCHIA | XPOMaW3HAYCHHEM CTCIICHH OKHCIICHUS.
u rugpoxcuga xpoma (111). Oxucnenne coneit | XapakrepuzoBatb  am(oTepHbIE — CBOMCTBa
1 OKUCIMTCIBHO" | xpowma (111) B xpomatsl. B3anmubie iepexosibl | oxcupauruapokcuaa xpoma (111).
BOCCTaHOBH- XpOMaTOB M JJUXPOMATOB. XpOMAThIH OmnuCHIBaTh B3aUMHbIC TIEPEXOJIBI XPOMATOB U
TEJIbHBIX CBOMCTB JMXPOMATHI KaKk OKUcauTenu. Ilonnoe JIUXPOMATOB.
OT CTEIICHU pasnooicenue 6o0oii coneti xpoma (1) co HccnenoBaTh cBOiicTBa H3y4aeMbIX BELIECTB.
OKHUCJICHUS CnadvLIMU 08YXOCHOBHBIMU KUCTIOMAMU. HabnronaTte neMoHCTpHpYyeMBbIE U
MeTalia Komnaexcuvie coeounenus xpoma. CaMOCTOSITEFHO IIPOBOIMMBIE OTIBITHL.
Jemoncrpannn. OcaxeHne THAPOKCHIA HabnronaTbXMMUYECKUEPEAKIIMU M OTUCHIBATD MX C
xpoma (I11) u oxncneHne ero nepokcHIOM MOMOIIBIO POJIHOTO A3BIKA U A3BIKA XUMHH.
Bonopoaa. CoOroaTh MpaBmiia U MPHUEMbI 0€30MaCHONPaOOTHI
Pasnoxenne AMXpOMATa aMMOHITA. CXMMUYECKIMHBEIIECTBAMHHUIA00PaTOPHBIM
JIaﬁopaTogHLm onbIT 20. CBoiicTBa OMEITOM
COeIMHEHNH XpoMa
Mapranen Maprasen — (u3HYECKHe B XUMUYECKHE XapakTepu30BaTh Ba)KHEHIINE HU3HICCKHEN

CBOICTBA (OTHOILLIEHHE K KHCIIOPOY, XJIOPY,
pactBopam kucior). [Tonydenue u
npuMeHenue Mapranna. Okcup maprania (1V)
KaK OKHCJIUTENb U KaTalnu3aTop.
[lepmaHranat kanus Kak OKUCIUTENb.
JemoncTpanuu. Paznoxenue nepokcuna
BOZOPOJA MOJ AEHCTBHEM AMOKCHIA MapraHLa.
JladopaTopHbiii onbIT 21. CBoOlicTBa
MapraHia 1 ero CoelMHeHNH

XUMHUYECKNECBOMCTBAMAPTaHIIAUETO
coenuHeHnil. OOBACHITHE3aBUCHMOCTECBOICTB
Maprasiia ot ero ctpoeHus. ConocTaBisaTh
XUMHUYECKUECBOWCTBAMapraHllauerocoeJUHEHN I
¢ 00NacTIMHUIIPIMEHEHHUS. XapaKTepH30BaTh
okcna Mapranna (IV) kak OKHCIUTENs U KaTaJH-
3aTop, MEPMaHTaHAT KaJIUS KaK OKHCIIUTEb.
HccnenoBats cBoiicTBa U3y4aeMbIX BEILECTB.
Habmtonath 1 ONHMCHIBATH AEMOHCTPAIIMOHHBIC U
CaMOCTOSTETEHO TIPOBOTUMEIE OTIBITHL
Habnronats XUMHAYECKHEe  Peaklud U
OIIMCHIBATh MX C TOMOIIBIO POTHOTO f3BIKA U
s3bika XuMuH. CoOJTIOIaTh MPaBHIIa U TPUEMBI
OesomacHOW ~ pabOTBI € XUMHYCCKUMH
BEIIECTBAMHUIIA00PATOPHBIM OTMBITOM

Keneso kak
XUMHYECKHH
3JIEMEHT

Keneso.  Haxoxnenune B mpupone.
3HadyeHue KeJe3aUIIopraHu3Ma yeaoBeKa.
JladopaTopHbiii onbIT 22. V3yueHue
MUHEPAJIOB XKeje3a

XapakTepu3oBaTh Kejle30 KaKk XUMHUIECKUN
aeMeHT. OOBSACHITH B3aNMOCBSI3H MEKIY
HaxO0XJCHUEM B TIPUPOJIC, CBONCTBAMHU U
OUOJIOTHYECKOH POJIbIO Kene3a. MccaenoBaTh
CBOMCTBa M3y4aeMbIX BemiecTB. Habmonateu
OTHUCHIBATHCAMOCTOSITEIBHO MTPOBOAUMBICOIIBITHI.
CoOroaTh paBmiia U MPHEMbI 0€30MaCHONPAOOTHI
CXUMHYECKHUMHUBEIIECTBAMUUIA00PATOPHBIM
OIIBITOM

Kene3o — npo-
CTOE BEIIECTBO

du3nyeckne CBOMCTBA XKeje3a.
XuMHUYECKHE CBOMCTBA XKeJe3a
(B3aUMOJIEHICTBHE C KHCIOPOIOM, XJIOPOM,
Cepoi, yriaeMm, BOJOH, KHCIOTaMH,
pactBopamu cosielt). CriiaBbl jxesesa ¢
YTIEPOIOM.

[Tonyyenue ¥ IpUMEHEHHUE XKeJle3a.
Kopposus xene3a 1 cioco0bI 3aIUTHI
JKEJIE3HBIX M3JIENUI OT KOPPO3HUH.
JemoncTpaunu. Komnekius

«Kene3o u ero crnasbly. JlaGopaTopHbIii
onbIT 23. CBOlicTBA Keje3a

XapakTepH30BaTh jKeIe30 Kak MPOCTOE BEIIECTBO.
OOBACHATD 3aBUCHMOCTb CBOHCTB JKele3a OT ero
cTpoeHus. XapaKTepu30BaTh BaKHeHIIe
(bU3MIECKHENXNMIIECKHECBONCTBA JKENe3a, CIIOCOObI
eronosyyenns. COmocTapsATh XUMHUESCKHE CBOMCTBA
Kese3aco0IacTIMUIPUMEHEHHSI.

XapakTepH30BaTh MPOLECC KOPPO3HH JKele3a U
CIIOCOOBI 3aUTHI XKeJe3a OT KOPPO3HHL.
HccrenoBaTh CBOMCTBA H3y9aeMBIX BEIIECTB.
HaGmro1aTbHOTIHCHIBAT IEMOHTPAIIOHHBIE 1
CaMOCTOATEIbHO MPOBOAUMBIC ONBITEI. Ha6ﬂ}0ﬂaTb
XUMHUYCCKUEPCAKIIUN U OITUCBIBATh UX C ITIOMOIIBIO
POIHOTO sI3bIKa U s3bIKa XUMHUH. CoOII0AaTh
MpaBmJIa M IPUEMBI 0€30TTaCHONPabOTHIC
XI/IMH‘ICCKHMI/IBBL[IQCTB&MI/II/I.]'la60paTOprIM OITBITOM




CoenuHeHHUst

Coenunenus xeine3a. CpaBHeHUE

XapakTepu30BaTh BAKHENILINE XUMUYECKUE

xKeresa KHCIIOTHO-OCHOBHBIX M OKHCITHTENIBHO- CBOIICTBA COEIMHEHUH JKene3a.
BOCCTAaHOBHUTEIIbHBIX CBOUCTB THIPOKCHIA CpaBHHBATh KHCIIOTHO-OCHOBHBIE H
bkenesa (1) u ruapokcuna xenesa (111). Comm OKHUCIIUTEIHLHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
bkenesa (1) u xexnesa (111). Meronsr mepeBoza ruapokcua xenesa (1) u runpokcuna xenesa (111).
couteii xkenesa (I1) B comu xenesa (1) u ComnocTaBiATh XUMUYECKUE CBOMCTBA COCAUHCHUN
o6patHo. [TonHOE pasnokeHne BOIOH conei kKeJe3a ¢ 001acTIMU IIPUMEHEHNSI.
bkenesa (I11) co cmaOpiMu TBYXOCHOBHBIMH XapakTepu30oBaTh METO/Ibl IIEPEBOJIA COJIEH JKene3a
KuciaoTaMu. OKUCIMTENBHBIE CBONCTBA (1) B comu xenesa (1) u obparHo.
coequnenuii xenesa (I11) B peakuusx ¢ HaGuronaTh 1eMOHCTPHUPYEMBIE OIBITHI.
BOCCTAaHOBHUTEISIMHU (HOIUIOM, HaGmoaTs XMMHUYecKkne peakiuy U OIICHIBATh UX C
CEepOBOZIOPOZIOM U Mebio). LlmannHbie TIOMOIIBIO POJTHOTO SI3BIKA U S3bIKA XUMHUH
KOMIUIEKCHI Jkelie3a. KadecTBeHHBIE peakiuy Ha
monsl sxeresa (11) u (11).
UlemoncTpanuu. OcaxkaeHne THIPOKCcHIa
bkenesa (1) 1 okucneHue ero Ha BO3ayxe
Menpb Mens. Haxoxnenue B mpupone. OOBSCHATH 3aBUCUMOCTh CBOHCTB MU OT €€
buonoruueckas poss. duznueckue u cTpoeHus. XapakTepu30BaTh BakHeHIINe (usndeckue
XUMHYECKHE CBOWCTBA MEIIN 1 XMMHYECKHE CBOMCTBA ME/IN U €€ COSANHEHHH.
(B3amMOEHCTBHE C KHCIIOPOIOM, XJIOPOM, CorocTaBIIsATh XUMUUECKUE CBOWCTBA MEIH U €€
cepoi, KHCTIOTaMH-OKUCIUTEISAMHE, XJIOPHAOM | COCIMHEHHH ¢ 00IaCTIMHU HIPHIMEHEHHS.
xenesa (111)). [onyuenne u npuMeHeHnE XapakTepu30BaTh MPOMBIILICHHbIC CIIOCOObI
memu. Oxeun u ruapokena meau (11). Comnm nosydeHust menu. McenenoBars cBoiicTBa
memu (11). Mennslit kynmopoc. AMMHaKaTsl n3yvyaeMbIX BemecTB. HabmonaTreonuceBaTh
meau (1) u meau (I1). ToyueHne okcuma CaMOCTOSITEILHONIPOBOANMBICOMBITHL.
memu(l) BoccTa- HOBIEHHEM THAPOKCHIA HaGmoaTbXxuMHYecKHepeaKkuy U ONUCHIBATh
meu (1) rimroko3oii. I[Tonyuenue xmopuaa HX C TIOMOIIBIO POIHOTO S3bIKA U S3bIKA XHMHH.
u noxuna meau (). CobmrozaTh paBuiIa ¥ NpHeMsl 6e30macHon
JaGopatopuiii onbrr 24. Croiictsa PabOThICXUMHIECKIMHUBEIIECTBAMUK
o 11a00PaTOPHBIM OIIBITOM
MeJIH, ee CIUIABOB U COSIUHEHUI
[IpaxTuyeckas Pemienne 3ana4 o noay4eHuIo 3aJaHHbIX IIpoBOAUTEXUMHUECKUIDKCIIEPUMEHT 10
pabota Ne 6. BEIIECTB (MEIHOTO KyHopoca U MOJYYCHUIO 3aJaHHBIX BemiecTB. Habmonateu
«Ilomyuenue Jcenesno2o Kynopoca) OITUCBHIBATHCAMOCTOSITEIIBHO TPOBOAUMBIE OIIBITHI
METHOTO C TIOMOIIIBIO POJTHOTO SI3BIKA U SI3BIKA
KyIopo- ca. XuMmuU. Jlenats BBIBOABIIO pe3yIbTaTaM
HonyueHue MIPOBEAECHHBIXXIMIUECKUXOIBITOB.
JKENe3HOTO C06HIO,HaTE TIpaBUJIa ¥ TIPUEMBL
KyTopoca» 6e30macHOHPabOTHICXUMUYECKUMU
BEIECTBAMHMIA00PATOPHBIM OIBITOM
Cepebpo Cepeh _ .
pedpo. DuszndecknenxuMuye- CKue OOBACHATH 3aBICHMOCTb CBOWCTB cepebpa oT ero
CBOICTBa(B3aUMOCHCTBHUE C CTPOEHHS.
CepOBOJIOPOOMBIIPUCY TCTBUH XapakTepu30BaTh BaXHEHIINE QU3HICCKHIE H
KHCIIOPO/a, KUCIIOTaMU-OKHCITUTEISIMH). XUMHYECKHe CBOWCTBA cepedpa U ero COeaNHEeHHIL.
Ocaxnenueokcuaacepedpa rnpu neicTBun CorocTaBisATh XUMHYECKHE CBOKCTBacepeOpanero
LIEJTOYH Ha COJU cepedpa. AMMHaKAaThI COEIMHEeHHUH ¢ 00JIaCTIMUIIPHUMEHEHHSI.
cepebpakak okucnureny. KauecrseHHast HaGmro1aThHONMChIBaThAEMOHCTPHUPY EMBIE OITBITH
peakiusiHanoHsIcepedpa. [lpumenenne
cepebpa. [leMoncTpauun. Beinenenne
cepebpan3ero conelaeicTBHEM MeTH
3omoTo 30510T0. PU3NUECKUE UXUMUYECKHUE OOBACHATb 3aBUCUMOCTb CBOMCTB 30J10Ta OT €r0
cBOMCTBa (B3auMozeiicTBue CTpoeHHs. XapaKTepu30BaTh BaKHEHIIE
30JI0TOXIIOPOBOIOPOTHAS KHCIIOTA. (IB3UIECKHEeNXNMHIECKHECBOHCTBA 3010TA U €T0
T'unpoxcenp 3omota (111). Komrurexcst coenHeHUH. COMOCTaBIATh XUMHUYECKHE CBOMCTBA
3os0Ta. CriocoObI BEICNICHUS 30710TA U3 30J10TacoONacTIMUNPUMEHEHNS. XapaKTepru30BaTh
30JI0TOHOCHOM mopoibl. [IpumeHeHne C1IocoOBI BBIICIICHNS 30J10Ta U3 30JI0TOHOCHOM
30JI0Ta C XJIOPOM, «I[APCKOH BOJKOIN»). HOPOJIBI
0070318

[uak. Ou3ndeckne NXUMUIECKHE CBOMCTBA
(B3amMo/IeiiCTBHE C TallOTCHAMH,
KHCJIOPOJIOM, CEpPOii, BOJOH, pacTBOpaMu
KHCIIOT U mienoveit). [lomydeHne unpumMeHe-
HHUCIUHKA. AM(OTEPHOCTHOKCHIA U
TUJIpOKCHUIAIIMHKA. BaykHeHIITHE con IIUHKA.

JlaGopaTtopHsIii onsIT 25. CBo¥icTBa
IMHKA U €T0 COeITUHEHNI

OOBACHATD 3aBUCHMOCTH CBOMCTB IIHHKA OT €T0
CTpoeHUs. XapaKTepu30BaTh BAKHEUIIIHE
q)I/ISI/IlleCKI/IeI/IXl/IMI/I'-lCCKPIGCBOﬁCTBﬂ IIHHKa 1 €Tr0
COeMHEeHNi. XapaKTepu30BaTh CHOCOOBI MOTyYSHHUS
uHKa. ConocTaBisITh XUMHUECKUE CBOMCTBA IIUHKA
U €r0 COeTMHEHUH ¢ 001aCTsIMU IPUMEHEHHUS.
HccnenoBath cBOMCTBA H3Y9aeMbIX BEIIECTB.
HabnronaTe ¥ ONMICHIBATECAMOCTOSTEEHO
MPOBOIUMBIE OMBITHL. Habmoaate Xxumudeckue
PCaKIU U OMMUCBIBATH UX C MOMOLIBIO POTHOT'O
s13bIKa U s13bIKa XuMuH. CoOMoaaTh paBuia u
npueMbl 6e30MacHONPaOOTHICX UMUIECKUMHU
BEIIECTBAMUUIIA00PATOPHBIM OTIBITOM




Pemenue 3amau
U BBITIOJIHEHHE

Berinonsenue ynpaxHeHui 110 Teme

«Mertauisl TOOOYHBIX noArpynin, Ha

CocTaBNATh YpaBHEHHS PEAKIHH, C TOMOLIBIO
KOTOPBIX MOKHO OCYIIECTBUTh LIETIOUKH

YpaxHCHHH COCTaBJICHUE YPABHEHUN peakuuit MPCBPALICHH BELIICCTS.
1o TeMe «MeTasbt yb PCaKmui, OcymIecTBIATh pacCYeThl O XUMHIECKHM
COOTBETCTBYIONIUX3aJaHHBIM [IETIOYKaM
MOOOYHBIX - i P YPaBHEHUSIM.
peBpaleHni. PeneHne pacyeTHEIX 3a1aq

HOATPYIID 10 XUMUYECKUM (hOpMysaM HypaBHEHUSIM Hcnonb30BaTh aaropuTMBl IPH PEIICHUH 3a1a4
IIpakTnueckas o

p6 Ne 7 Perenue skcriepuMeHTANbHBIX 337124 110 IIpoBOAUTEXUMHUECKUIDIKCIIEPUMEHT 10

o

ga ora e /. TeMe «MeTasuibl IOO0YHBIX TOATPYIID) nony4eruro ruapokcuaa xenesa (1), rugpokcuna

CIICHHE SKCIIC- xenesa (1), xmopuna xenesa (I1), okcuna mean
PUMECHTAIILHBIX (1), murpara memu (1), ruapoxcuma xpoma (111),

3aJa4 110 TeME
«MeTaiasl mo60Y-
HBIX TIOATPYIII»

THIPOKCH/IA [IMHKA, XpoMara Kajusl.
[TpoBOAUTEXNMUYECKHIIKCIIEPUMEHTIIO
OTIpeIeNIeHNIOKaueCTBEHHOT O COCTaBa XJIOpUIa
cynbdara xenesa (1), unenTudukaum HOHOB
METaJUIOB ITIOOOYHBIX MOATPYIII C HOMOIIBIO
KaueCTBEHHBIX PEeaKLUi.

IIpoBOANTE XMMHUYECKHH SKCTIEPUMEHT 110
UCCNEI0BaHUI0 aM(OTEPHOCTH THAPOKCHAA XpOoMa
(1) u ruapokcuma uHKa. [IpOBOIUTH
XUMHUYECKUH 3KCIIEPUMEHTIIONCCIIETO0BAHHIO
B3auMoeicTust xopuaskenesa (1) ¢ iuxpomarom
Kajus B Kucioi cpene. IIpoBogUTEXUMUYECKUI
9KCTIEPUMEHT 10 OYUCTKE JKEJIe3a0TPKAB- IHHBI.
HaGmronaTh HONHUCHIBATH CAMOCTOSITENIBHO
TIPOBOIUMBICOIBITHI

[Ipaktuueckas
pabota Ne 8.
«ITomyuenue conu
Mopa»

Perrenrie 3a1a4 mo moay4eHUIO 3aaHHBIX
BeriecTB (comu Mopa)

IIpoBOAUTEXUMHUECKUIIKCIIEPUMEHT 10
MONYYCHUIO 3aJaHHBIX BelIeCTB (comuMopa).
HaGro1aTbHonuchBaThCaMOCTOSATENIHHO
TIPOBOXMMEICOIIBITHI C TIOMOIIBIO POJHOTO SI3BIKA
1 s13bIKa XMMUH. JlenaTh BEIBOABIIIO pe3yIbTaTaM
NIPOBEACHHBIXXUMIUECKUXONBITOB. COOII0NaTh
TIpaBHJIa ¥ IPHEMBI 0e30I1acCHOHPabOoTHIC
XHMHYECKUMHUBENIECTBAMHIIIa00PATOPHBIM
OITBITOM

O6o0maroiee
TIOBTOpPEHHE TI0
Teme « MeTalb

Pemenue 3a1au 1 BHIIOJHEHUE YTIPA)KHEHUH,
MO3BOJIIOIMX CHCTEMATH3UPOBATh H 0000IINT
MONTyYEeHHBIE 3HAHUS TI0 TeMe «MeTaurbDy

CocTaBniaTh CpaBHUTEIBHBIE U 0000ImIaromue
cxeMbl. IIpoBOUTHPACYETHITOXUMHUYECKUM
(dhopmynamuypaBHeHUSAM peakuil. OcymecTBIATh
M03HABATEIBHYO Pe(IICKCHIO B OTHOLICHUH
COOCTBEHHBIX JOCTIIKEHUH B POIIECCE PEIICHUS
yueOHBIX U TO3HABATEIbHBIX 3a/1a4

KonTponbhas
pabota Ne 2 o
TeMe «MeTauib»y

Konrtpons3nanuitnoreme«MeTanshy

OcCyIIeCTBIATh IO3HABATENEHYIO peIeKCHIo B
OTHOIIIEHNH COOCTBEHHBIX JOCTIKEHUH B Tpolecce
pelIeHns y4eOHbIX U TO3HABATEIbHBIX 3a/1a4

TEMA 5. CTPOEHME BELLIECTBA (8)

SAnpo aroma.

STepHbIe peakiy Crpoenune atoma. Hyxmuapr. M30TomEL O0600mIaTh MOHATHUS «SIAPOY, KIIPOTOH,
Hepexm maccer. Tuipl PaJMOaKTHBHOIO CHEUTPOHY, KU30TOIBD», CHYKIUABD).
pacriazia. TepmosiepHpIi cHHTES. XapaKkTepu30BaTh CTPOEHHE ATOMHOIO SIpa.
OmKpoimue HOGHIX XUMUUECKUX DEMENMOE. PaznuyaTh TEPMHHBI «HYKIHIBD U «M30TOIIBD).
Snepuble peakuun Tunot A0epHbIX peaKyull. XapaKTepu30BaTh THIIB PAIUOAKTUBHOTO
Oenenue u cunmes. lIpuMeHeRHe pauoHy- pacnana, TUNbIAIEPHBIX peakimii. ONUCHIBaTH
K/TMJ0B BMEMIHHEE. MeTo I MeYCHBIX ATOMOB HOTyYeHHE HOBBIX 3JIEMEHTOB ITOCPEACTBOM

SIIEPHBIX peakiuit

DNeKTpOHHBIE
KBaHTOBbIE uKCiIa. ATOMHas OpOUTAID. XapaKkTepu30BaTh COCTOSIHUE DJIEKTPOHA B aTOME.

zgitlalggypaul/lﬂ Pacrnipenenenue 3J1eKTpOHOB 110 O000611aTh MOHATHS «IIEKTPOHHAS KOHPHUTYpaLus»,

9HEPTETHYECKUM YPOBHSIM B COOTBETCTBHH C
MPUHIMIIOM HaUMEHbUICHIHEPTHH, TPABUIIOM
Xynna n npuanunoMIlaym. OcobeHHocTH
CTPOCHUsSI AHEPreTHYECKUXYPOBHEHaTOMOB d-
9JIEMEHTOB. DJICKTPOHHAsI KOHPHUTypanust
aToMa. DJIeKTPOHHBIC KOHPHUTYPauu
HOJIOXKHUTEIBHBIX M OTPHLIATEIIBHBIX HOHOB.
BaJieHTHbIE JIEKTPOHBI

«3HEPreTHYECKUH ypOBEHBY, «aTOMHAsi OpOUTAIIBY.
XapakTepu30BaTh KBAHTOBEIE YHCIIA.
®opmynpoBats 6a30BbIE TPUHITAITBI
pacnpeneneHus 31eKTPOHOB 110 OPOUTAIISIM.
CpaBHMBaTh aTOMHBIC OPOUTAITH, HAXOJISIIIHECS Ha
Pa3HBIX YPOBHSX, IO (hOPME U SHEPTHH.
XapakTepu30BaTh BAJICHTHBIE BO3MOXKHOCTH
aTOMOB XUMHYECKHX HJIEMEHTOB




KoBasieHTHas CBA3b
U CTpOCHHE
MOJIEKYT

DJeKTpOHHAS IPUPOJIA XUMUIECKOH CBS3H.
Bupel xumnueckoii csa3u. KoBaneHTHas
CBSI3b U €€ XapaKTePUCTHUKH (SHEPTHS CBSI3H,
JUTHHA CBSI3H, BaJEHTHBIH yroJl, KpaTHOCTh
CBSI3H, TTOJSIPHOCTb, TIOJISIPU3YEMOCTB).
KoBanenTtHast HenoussipHas ¥ HOJspHas
cBs13b. OOMEHHBII U TOHOPHO-aKIENTOPHBIH
MeXaHU3MbI 00pa30BaHUs KOBAJIEHTHOI
MOJIIPHOM CBSI3U. I 'eoMeTpus MOJIEKYJIBL.
Junonshvliti MOMeHm C853U, OUNOIbHBLIL
MoMmeHm MmonieKynvl. JleMOHCTpalu.
Mogaenu monexkyn

KoHKpeTH3upoBaTh HOHSTHS

«XMMHYECKasl CBS3bY, «BAJICHTHOCTHY». O000IIaTh
TTOHSATHSI «KOBAJICHTHASI HETIOJISIPHASICBA3bY,
«KOBQJICHTHAsI MOJISIpHAst CBA3EY». OOBICHATH
MEXaHU3MBI 00pa30BaHKS KOBAJECHTHOU CBS3ML
OmnuChIBaTh XapaKTEPUCTHKH KOBAJICHTHOH CBS3M.
[IpenckaspiBath HopMy MPOCTHIX MOJIEKYII.
Hab:mr01aTbHONIMCHIBATBAEMOHCTPHPYEMbIE
MaTepHabl

Honnas cBsi3b.
CtpoeHHe HOHHBIX

Xumudeckas cBsi3b. IOHHas CBsI3b.
Omauyue mexcoy UOHHOUL U KOBANEHMHOU

O06001IaTh MOHATHS «HOHHAS CBS3bY,
CKPHUCTAUINYECKAsl PEIIeTKa», «3JIeMEeHTapHast

KpucCTaJuloB c6a3b10. CTpoeHHE TBEPABIX TeIl. THIIEI sueiikay.
KPUCTAUIHYECKHUX PEIICTOK HOHHBIX OOBACHATH MEXaHU3MBI 00Pa30BaHNs HOHHON CBSI3U.
coenunenuii. [lonsitre 06 3neMeHTapHOi XapakTepu30BaTh TUIIBI KPUCTATUTMYECKUX PEUIETOK
saqerike. JleMoHcTpauuu. HMOHHBIX coenquHeHnd. HabmonaTbuon1uceBaTh
Kpucrannmueckue pemerku JIEMOHCTPUPYEMBIC MaTepUAITBI

Meramnuueckas

cBs13b. Kpucrain-
JIMYECKHUE PEIICTKH
METaJUIOB

XuMuueckas cBsi3b. MeTaminuecKkasi CBs3b.
Crpoenue TBepAbIx Tell. Kpucrannmueckue u
amopdHsIe Tena. THITBI KpUCTAIUTNYECKUX
perierok MeTajuioB. JleMoHcTpanum.
Kpucrannuueckue pemerku

O0600611aTh NOHITHE «METAJUTNYECKAsT CBSI3bY.
OOBSCHATH MEXaHU3MbI 00pPa30BaHUs METAILTHIECKOH
CBsI3H. XapaKTepU30BaTh TUIIBI KPUCTAIUTMYECKUX
petrerok MeTauioB. HabmonaTbHONUCHIBATS
JIEMOHCTPUPYEMBbIC MaTepuaJIbl

Mexmonexysp-
HBIC B3aUMOJICH-
CTBUS

MexMoeKysIpHbIe B3aUMOCHCTBUSI.
BopmoponHas cBs3b U ee BIUSHIE Ha
CBOICTBa BelecTBa. [lonamue o
CYNPAMONEKYIAPHOU XUMUU

XapakTepu30BaTh THITBI MEKMOJICKYJISIPHOTO
B3auMoeiicTBus. O000IIaTh OHATHE
«BOZOpOIHAsA CBA3bY. OOBACHATH MEXaHM3MBI
00pa3oBaHUs BOJAOPOIHOMN CBA3U

O6o0m1aroriee
MTOBTOPEHHE 110
teme «CTpoeHne
BEIIIECTBa»

Pemenue 3a1au 1 BHIIOJHEHUE YTIPA)KHEHUH,
MO3BOJIIOIIMX CHCTEMATH3UPOBATh  0000IINT
MOJYYCHHBIC 3HaHUS 10 TeMe «CTpoeHue
BEIIECTBA»

CocCTaBIAThCPaBHUTEILHBICHOOOOIIAOIINE CXEMBL.
ITpOBOANTHPACUCTHIIIO XUMHUYECKUM (opMyIaMu
ypaBHEHUSM peakuuid. OCyIecTBISTh
MI03HABATEIBHYIO PE(IICKCHIO B OTHOIICHUN
COOCTBEHHBIX JOCTIDKCHHUH B IPOIECCE PEIICHUS
y4eOHBIX U ITO3HABATEIbHBIX 3a1a4

T

EMA 6. TEOPETUYECKOE ONMUCAHUE XUMUYECKUX PEAKLIUIA (17)

Temnoeie 3¢ dexTs!
XMMHYECKUX
peaxiuit

TerutoBoii 3¢ pekTXnMUIECKOi

peaxkuuu. OHI0TepMUUYECKUEN
9K30TEPMHUUYECKHE PEAKIIHIH.

Tepmoxumudeckue ypaBaeHus. [lonsatre 06
SHTaNbIMK. TermnoTa 00pa3oBaHMs BeIIECTBA.
Dneprus cBsizu. JJeMoncTpanmuu.
DK30TepMHUYECKUE U SJHAOTCPMHUECCKIE
XUMUYECKUE peakUy. TemoBble sBICHUS IPU
pacTBOPEHHUH CEPHOM KUCIOTHI U aMMHAYHON
CEIUTPHI

XapakTepu30BaTh TEIIOBBIC AP EKTHI XUMHUUCCKUX
peakiuii. O600IIaTh MOHATHS «IK30TEPMHICCKAs
PEaKIsD), «IHIOTEPMHUUYECKAs PEAKIIUS».
OmnuUCHIBATh TEPMOXUMUYUECCKHIE PEAKITUH.
PaccunThbiBath TemnoBbie 3PHEKTH XUMHIECKUX
peakiwii. OnpenessiTh MOHATHE «IHTAIBIIHN.
OrnpenenaThTeIUIOTHIO0Pa30BaHUs BEIIECTB.
Hab1101aTh O CHIBATHAEMOHCTPUPY EMBIE OITBITHI

3akon 'ecca

3akoH ['eccamcnencTBUs U3 HETO. DHEPTHS
CBSI3U

PopmynrpoBath 3aKoH ['ecca u cieacTBue u3
Hero. PacCuuThIBaTh TEIUIOTHI PEAKIHH Yepe3
TEIIOTHI 00pa30BaHUS BEIIECTB.
PaccunTthiBaTh TEIUIOTHI peakUy Yepe3
SHEpPTUM CBA3EeH

OHntpomus. Bropoit
3aKOH
TEPMO/IMHAMUKH

[Tonstue 06 sHTpOonMu. Bropoii 3akoH
TEPMOINHAMUKH

DopMyIHpoBaTh BTOPOM 3aKOH
TepMoaAnHaMHKN. OTIepHpoBaTh MOHATHEM
«3HTPOHUS»

Oneprus ['n66ca n
KPUTEPUH CaMO-
MIPOU3BOJIBHOCTH
XUMHYECKHX
peakumii

Oneprus ['n66ca u kpurepnn
CaMOTIPOH3BONBHOCTH XUMHYECKOI peakiuu

XapakTepu3oBaTh dHepruro I'nbbca kax
TEPMOJTUHAMHUYECKYIO QyHKIHIO. [[porHO3UpOBaThH
BO3MOXKHOCTB MPOTEKAHUS XUMHUYECKIX PEaKIUil Ha
OCHOBE UMEIOIIMXCSA 3HAHUN [0 XUMHUYECKOM
TEpMOJTUHAMUKE. XapaKTepPH30BaTh KPUTEPUH
CaMOTPOU3BOIBHOCTH XUMHUYECKHUX PEaKIHit

Peienue 3amau
10 TEME
«XuMu4ecKas
TEPMOTUHAMHUKAY

Pemenne pacyeTHBIX 33124 IO
XUMHIECKUM(OPMYIIaMIy paBHEHUSIM T10
TeMe «XUMHUYecKas TePMOANHAMUKAY

OcCymIeCTBIATh PacueThl TEIJIOBBIX P PEKTOB
XMMHYECKUX PEaKLHil Ha OCHOBE JIAHHBIX O
TETIOBOM 3 PeKTe 00pa30BaHUs BEIIECTB.
[Tporuo3upoBaTh BOZMOKHOCTD MPOTEKAHUS
XMUMHUYECKUX PEaKIMil Ha OCHOBE HMEIOIIUXCSI




3HAHUU 110 XUMHUYECKON TepMOIMHAMUKE.
OCy1LIECTBIISITh pacU€Thl [0 XUMHUUECKUM
(dhopmynam. Mcronb30BaTh allrOPUTMEL TIPH
peuieHnu 3a1a4

CxopocTb
XUMHYECKON
peaxuum.

3akoH
JEUCTBYIOIIUX Macc

CKOpOCTh XUMHYECKUX PEaKIHid, ee
3aBHCHMOCTB OT Pa3lIU4HBIX (PaKTOPOB:
MIPUPOBIPEATHPYIOINX BEIIECTB,
KOHIICHTpalUUPEarupyonux BeIecTB,
TEeMIEepaTypbl, HUTMYHUS KaTaIu3aTopa,
IUTOIIA/IU TIOBEPXHOCTH PEarnpyIomuxX
BellecTB. Peakuiuy roMoreHHeIe

U TeTepOTeHHBIC. DNieMeHmapHvle peaxkyuu.
Mexanuszm peaxyuu. AKmueupoganuwiii
rxomnaexc (nepexoonoe cocmositue).
3aKoH AEHCTBYIOIIUX Macc.
JemoncTpanuu. 3aBUCUMOCTh CKOPOCTH
PeaKIyu OT MPUPOJIBI BEIIECTB Ha IpUMepe
B3aUMOJCHUCTBHS PACTBOPOB PA3IMIHBIX
KHCJIOTOIMHAKOBOWKOHIICHTPAILIUH C
OJIMHAKOBBIMHKY COUKaMH(TPaHyJIaMH)
LMHKA ¥ OJUHAKOBBIX KYCOYKOB Pa3HBIX
METAaJJIOB (MarHusi, IWHKa, jKee3a) ¢
PacTBOPOM COJISTHOW KHCIIOTHI.
B3aumopeiicTBue pacTBOpOB CEpHOM
KHCJIOTHI C paCTBOPAMHUTHOCYIb(aTaHATPUS
Pa3IHYHON KOHIICHTPALN

XapakTepu3oBaTh CKOPOCTb XUMHYECKOH pEaKIUu.
OOBSCHATD 3aBHCHMOCTh CKOPOCTH XUMHYECKOH
PEaKkUuK OT Pa3IM4HbIX (HaKTOPOB.
DopMyIHpOBaTh 3aKOH ACHCTBYIOIIUX MacC.

HaGuronaTbHonuCcHIBaThAEMOHCTPHPYEMBIE
OIIBITHI

3aBHCUMOCTH
CKOPOCTH PEaKIIHH
OT TeMIepaTypsbl

[IpaBuno Bant-I'odpda. [TorsTHE 00
9HEPTUH AKTUBALMU U 00 SIHEPTreTHIECKOM
npoduie peakiuu. JleMoHCTPaLMH.
B3aumoneiicTBre pacTBOPOB cepHOM
KHUCJIOTBI C PACTBOPAMH THOCYIb(aTa
HaTpUs Pa3IMIHON TEMIIepaTyphl

OmnpenensTs HOHATHS «TEMIEPATyPHBII

KO3 PHUIHEHT CKOPOCTHY, «IHEPTHUL
aktuBaum». ®opmynuposats npasuio Bant-
T'odda. OOBACHATH MPUUUHY YBETHYCHHS
CKOPOCTH PEaKLUH IIPH HarpeBaHUM.
HaGmroaTh 1 ONIMCHIBATH IEMOHCTPUPYEMBIE
OITBITHI

Karamus. Karamu-
3aTOPBI

Katanmu3zarops! u kaTanu3. AKTUBHOCTb U
CEeNeKTUBHOCTH KaTalnu3aTopa.
I'oMoreHHBI U reTepOreHHbli KaTaius.
Pouip kaTanu3aTopoB B pUpoje U
MIPOMBIIIIJIEHHOM IIPOU3BO/ICTBE.
DepMeHTHI Kak OMOJIOTHYecKHe
karaiauzaropsl. JleMoHcTpanuu.
Paznoxenne nepokcuia BoAopoaa ¢
MIOMOIL[bI0 HEOPTaHUYECKUX
KaTaJIN3aTOPOB M IMIPUPOJHEIX OOBEKTOB,
colepKaluX KaTtanaszy. JlaGopaTopHslid
onbIT 26. KaTamutudeckoe pa3inoxxeHne
MepOKCUIa BOJOPOAA

OmnpenensiTs MOHATHS «KaTaJN3, «KaTaIu3aTopy,
«(pepMeHT», «aKTUBHOCTB), «CCICKTHBHOCTHY,
«TOMOTEHHBIN KaTalli3)», «reTepOreHHBIH
katanu3y. OOBACHATh MEXaHH3M JICHCTBUS
katanu3aropa. OnuCHIBaTbMEXaHU3MBI
TOMOT'€HHOT'0,I €TePOreHHOTON()epPMEHTATHBHOTO
Katanu3oB. HabmroaaTb 1eMOHCTPUPYEMBIC U
CaMOCTOSITENBHO MPOBOAMMEIE OMbITEl. Habmonars
XUMHYECKHEPEaKIMH U OMHCHIBATh HX C
MOMOIIBIO POJTHOTO SI3bIKA H SI3bIKA XUMHHU.
ColutoaTh IpaBuiIa U MpUeMbl 0e30NMacHo
PpabOTBICXMMHYECKUMHUBEILIECTBAMUH
11a00paTOPHBIM 000PYAOBaHHEM

Xumiraeckoe OG6paTuMble peakii. XUMHYECKOe XapakTepu30BaTh XUMHUIECKOE PABHOBECHE.

PaBHOBECHE. paBHOBecue. KoHCTaHTa paBHOBECHS CpaBHUBaTh OOpaTHMBIC H HEOOPATUMBIE PEAKITIH.

Koncranra XapakTepu30BaTh KOHCTAHTY PaBHOBECHs KaK KOJIU-

paBHOBecCHs YECTBEHHYIO XapaKTePHCTHKY ITOJI0KEHHS
XUMHUYECKOI0 PAaBHOBECHS

Hpuruun Jle ITpunnun Jle Illatense. PaBHOBeCHBIE dopmynuposats npuHiui Jle latense.

[aremse COCTOSIHUSL: YCTOHUUBOE, HEYCTOMYHBOE, XapaKkTepu30BaTh TUIBI PABHOBECHBIX CHCTEM.
Oe3paznmaHoe. CMeIIeHne XUMUIEeCKOT0 OOBACHATH 3aBUCUMOCTH MOJIOKEHHUS XUMHIECKOTO
paBHOBecHS O] IEHCTBHEM PA3IHIHBIX PaBHOBECHS OT PA3INYHBIX (PAKTOPOB.

(haKTOPOB: KOHIIEHTPALNN PEATeHTOB HIIN I[Ipencka3bBaTh HalpaBiIeHUE CMEILECHHSA

IPOAYKTOB PEAKIINH, NABJICHUA, TEMIIEPATYPHI. | XUMHUYECKOI'0O pPaBHOBECHUS NP U3MEHECHUU yCHOBHﬁ

Posb cMeleHusspaBHOBECUABTEXHOIIO- MPOBEICHUS 00paTUMOI XMMUYECKOH peaKIuu.

THYECKHX IPOoIIeccax. Ha6 Hab

JeMOHCTDAIMH. 3aBHCHMOCTS IONIOXEHHs abmroaTh 1EMOHCTpHUpYeMble onbIThl. Habmonate
XUMHUYECCKUE PCAKIHUU U ONNUCBIBATh UX C TIOMOILbIO

paBaoBecusiscrcteme 2NO = N O ot POZHOTO SI3bIKA M A3bIKA XHMHAH

TEMIIEPATYPBI

[IpaxTiyeckas Pemenne sxcriepuMeHTaNBHBIX 3329 HA [IpOBOAUTEXUMUYECKMADKCTIEPUMEHTIIO

pabota Ne 9. omnpezieneHne (GakTopoB, BIUAIOMIX Ha OIIpe/ieNIeHNIO(aKTOPOB, BIMSIONINX Ha CKOPOCTh

«CxopocTb CKOPOCTh XMMHUUYECKON PEaKINN 1 XMMHYECKOH PEaKINN U MOJIOKEHHE

XUMHUUYECKHX MOJI0)KEHHE XUMHYECKOTO PABHOBECHS XMMHYECKOTO PaBHOBECHSI.

peaKuii. VcenenoBath yciioBus, BAHAIONINE HA CKOPOCTH

XUMHIECKOE XUMH4YecKoHpeaknun. McciaenoBars ycioBus,

BIIMAIONIHUEC Ha IMOJIOKCHUEC XUMHUYCCKOI'O




paBHOBECUE» paBHOBecHSI.
HabumronaTbHON1CHIBATECAMOCTOATEIBHO
MIPOBOIUMBICOMBITHI C TOMOIILBIO P OJHOTOSI3BIKA 1
SI3bIKAa XUMUH. J[enaTh BBIBOJBI IO pE3yNbTaTaM
IIPOBEJIEHHBIX XUMHIECKHX ombIToB. CoOM0IaTh
MIpaBHJIa ¥ IPHEMBI Oe30T1acHON paboTHI ¢
XMMHYECKIMH BEIIECTBAMH U JTa0OPaTOPHEIM
00opyIOBaHIEM
Honnoe Honnoe npoussenenue BOJbL. XapaKkTepu30BaTh HOHHOE IIPOU3BEACHUE BOJBL,
[POU3BEIEHHE Bomopoausiii nokasareis (pPH) pacteopa. BOZIOPOJIHBIN MOKA3ATENb.
BOJIBL. Pacuer pH pacTBOpOB CIJIBHBIX KHCIOT H [IpoBoxuts pacuer pH pacTBOpOB CHIIBHEIX
Bogopomsiit menoyeit JIEKTPOJIUTOB. DKCIEPHMEHTAIBHO OIPEIeISITh
HOKa3aTellhb KHCIJIOTHOCTB CPEZBI Pa3JINYHbIX PACTBOPOB, B TOM
qycne uBOBITY. JleMOHCTPUPOBATh 3HAHUE MPABHIT
OKa3aHUsI IEpBOH MOMOIIY MPHU MOMATAHUU HA KOXKY
PacTBOPOB C BBICOKMM M HU3KUM pH
Xumuteckoe PaBHOBecueBpacTBopax.KoHCTaHTHI XapakTepu30BaTh XMMHUYECKOE PaBHOBECHE B
PaBHOBECHE B JIMCCOIMALINH CIIa0BIX AIEKTPOIUTOB. pactBopax. OnpenesnsTs MOHITHS «KOHCTaHTa
pacTBOpax C6513b KOHCMAHMbL U CMeneHu JIUCCOITHALINNY, «CHEeNeHb OUCCOYUAYUUY,
ouccoyuayuu. 3axon pazgedeHus «npousgeoeHie pacmeopuUMoCmuy.
Ocmeanvoa. Pagnosecue mesncoy Hcnonp30BaTh KOHCTAHTHI AMCCOLMAIMH I pacyeTa
HACLIUWEHHBIM PACTHEOPOM U OCAOKOM. PaBHOBECHOTO cOCTaBa pacTBopoB. [IpoBoauTs
Ilpoussedenue pacmsopumocmu pacUeTHIOXMMUYECKUM (POPMYTaMHypPaBHEHUSIM
Xumunyeckue lNanpBanMueckuil seMeHT (Ha IpuMepe OOBSCHATD IPUHIHI ASHCTBUS TaTbBAaHUYECKOTO
WCTOYHUKH TOKa. aneMenTa JlaHn311s1). XUMHYIECKHE HCTOYHUKH | 3JI€MEHTa, aKKyMyJIATopa.
DnexTponus TOKa: TaJbBaHMYECKHE 3JICMEHTEI, XapakTepu30BaTh XUMHUECKHE HCTOUYHUKH TOKA.
AKKYMYJISITOPBI ¥ TOTUIUBHEIE 3JIEMEHTEL. OmpenensaTs NOHATHS «aHOI) U «KaTOI».
Dopma 3anucu XumMuiecko20 UCMoYHUKd OmpenensiTs MOHATHS «CTaHAAPTHBIN
moka. Cmanoapmmubiii 6000pOOHbIL 371eKkmpo0.| NEKTPOAHBII NOTEHIINAD)
Cmaroapmmubvlii 31eKmpoOHbLI NOMEHYUATL H «3JICKTPOJABIKYIIAs CHJIA PCAKIIIMY.
cucmemul. [lonssmue o 31eKkmpoosuxcyyent XapakTepu30BaTh IEKTPOIU3 KaK OKUCIHTEIbHO-
cune peaxyuy. INEKTPOXUMHIECKHUH PSI BOCCTAHOBHTEIIbHBIA IPOLECC.
HAMNpsSKEHUH (AKTHBHOCTH) METAILIOB. OOBACHATH  HPOLECCH, MPOTEKAIOUWIHUE IIPU
Hanpagﬂem,{e OKUCIUMESIbHOBOC- DJIEKTPOJIN3E pacCIluIaBOB U paCTBOPOB.
CIMAHOBUMEIbHBIX pea}q,’uu“. 3)‘[6[{’1‘1)0_]]1/13 PaCKpI)IBaTBHpaKTPIquKOC3Ha‘IeHI/Ie 3JICKTPOJIn3a.
BOJHBIX PACTBOPOB IEKTPOIUTOB. 3aKOHBI Dopmynuposams  3aKorbiICKMPOIU3A
EKTPOIIH3a
Ob6o06matore Pemenue 3a1a4 u BeImosHeHNE ynpaxkHeHnH, | CoOCTaBIATECpaBHUTENBHBICH 0000IIArOIINE
¢ MOBTOpEHHUE MO3BOJISIONIMX CHCTEMATH3UPOBAaTh U 0000mHMTh | cxeMbl. IIpoBOAUTE pacueThIIOXUMHIECKIM
O TeMe MOJTyYeHHBIE 3HAHUS 110 TeMe (dopMyIamMIypaBHEHUSIM PEaKIHH.
«Teopernueckue OcCyILIeCTBIATh IO3HABATENBHYIO pEe(ICKCHIO B

OCHOBBI XUMHN»

((TCOpCTI/I‘ICCKI/IC OCHOBBI XUMHUN»

OTHOIICHNH COOCTBEHHBIX JTOCTHKEHHH B MpoIecce
peleHns y4eOHbBIX U TT03HABATEBFHBIX 32149

KonTponen

as paborta

Ne 3

noreme
«Teoperuueckue
OCHOBEI XUMUI

Kontponb3nanuitnoreme
«TeopeTrnueckne OCHOBBIXUMHI»

OCyIIECTBISTh IO3HABATENBHYIO Pe(ICKCHIO B
OTHOIICHNH COOCTBEHHBIX IOCTWKEHHH B Mpolecce
peteHnst y4eOHbBIX 1 TO3HABATENBHBIX 3139

TEMA 7. XMMUYECKAA TEXHONOIUA (7)

Hayunpie OCHOBHBIE IPUHIUTTEI XUMHYECKOH CucreMaTH3UpOBATh OOIIME IPUHIUIBI HAYYHON
TPUHIHAIIBI TexHonoruu. OOIUe MPEACTABICHUS O OpraHM3aluy XUMUYECKOTO MPOU3BOICTBA
OpraHu3alun MPOMBIIIJICHHBIX CITOCO0AX MOTYICHHS

XUMHUYECKOTO XUMHUYECKUX BEIIECTB

TIPOU3BOJICTBA

IIpousBoacTBo

CEpHOM KUCIIOTHI

IIpou3BOACTBO CEPHOM KUCIOTHI
KOHTAaKTHBIM CITOCOO0M. XHMHU3M IIpoLecca.
CrIpbe 171 IPOU3BO/ICTBA CEPHON KHUCIIOTEL.
TexHonornyeckascxemarnporiecca,
IPOLIECCHI U alapaThl.

Jemoncrpanun. CeIpbe IS TPOH3-
BOJICTBA CEPHOM KHCIOThL. MoJienb
KHUISIIETO CIIOS

XapakTepu30BaTh MPOIECC MPOU3BOJCTBA CEPHOM
KHCIOTHL. OTMHACHIBATEKAXKTYIOCTAIUIO
MPOM3BOJICTRA.

OOBACHATH YCIIOBUS MPOBEACHNUS XUMAIECKUX
PEaKIHii, JIeKAIIX B OCHOBE MOIyYESHUsI CEPHON
KUCITOTHL. OMHCHIBATH XMMUYCCKHIE PEAKITHH,
JIe)KalIre B OCHOBE MOJTyYEeHHs CEPHON KHCIIOTHI,
C HCIIOJIb30BAHMEM POIHOTO S3bIKA U SI3BIKA
XuMHHA. OOBSICHITEH CIIOCOOBI 3aAIUTEI
OKpPYIKaIOIIEHCPEIBIMIETIOBEKA0T
MIPOMBIIIICHHBIX 3arps3HeHnii. Habmromats u
OITUCHIBATh IEMOHCTPUPYEMbIC MaTepUaIbl




I[IpousBozcTBo

[IpousBoacTBo amMmmuaka. XuMHU3M

XapaKTepI/BOBaTL nponecc Nnpou3BoACTBa aMMHUaKa.

aMMMaKa npouecca. OpeeeH e ONTHMAIbHBIX OOBSCHATH ONTHMAITBHBIC YCIIOBHSI TIPOBE/ICHUS
YCIIOBHii POBeIeHNs peakid. [IpuHumn XUMHUYECKUX PEaKLHH, JIEKAIUX B OCHOBE
LPKYJLALUK U €70 pean3alis B noTyueHust aMmMuaka. OuChIBaTh XUMHUUECKUE
TeXHOJOTHYECKOH CXeMe peaxuuy, JiexKallue B OCHOBE OIy4eHHUs aMMUaKa, ¢
KCIIOJIb30BAHUEM POJHOTO S3bIKA U A3bIKA XMMUU.
OOBSICHATD CIIOCOOBI 3AIUTHI OKPYKAIOLIEH CpEabl
HMYEJI0BEKA OT IIPOMBIIIICHHBIX 3arPSI3HEHUI
IpoussozcTso Mertannyprus.  YepHas — MeTawIyprus. XapaKkTepu30BaTh IPOLECC IPOU3BOJICTBA UyT'yHA.
yyryHa IIpousBoacTBO UyryHa. OnuceiBaTh XMMUYECKUE PEAKIUH, JICXKAIINE B
JlomenHbIi mporecc (chIpbeE, OCHOBE IIOJIyY€HHs UyTyHa, C UCIIONb30BaHUEM
YCTPOMCTBOAOMEHHOMIIEUH, XUMU3M POIHOTO s13bIKA U s13bIKa XUMHU. OOBACHATH
mporecca). JemoHcTpanuu. CIOCOOBI 3aIIUTHI OKPY>KaroLIeHCPeIbINIETIOBEKAOT
XKenesnas pyna MIPOMBIIUICHHBIX 3arpsa3Henuid. Habmonats n
OIUCBHIBATH IEMOHCTPHPYEMBIE MaTEPHAIIbI
IpowussoactBo TIpou3BOACTBO CTAIN B KMCIOPOIHOM XapakTepu30BaTh MPOLECC POM3BOJCTBA CTAJIH.
CTal KOHBEPTEPEHBANCKTPOIICUaX. OnuceBaTh XUMHYECKUE PEAKINY, JIEXKAIHE B
I[eMOHCTpa].ll/ll/l. O6pa3ubl CILJIaBOB OCHOBC€ IOJIYUYCHHUS CTAJIU, C UCITOJIb30BAHUEM
xKemesa POIHOTO 3bIKa U s13bIKa XUMHH. OOBICHATH
CIIOCOOBI 3aIUTHI OKPY KaIOIEHCpeIbITIeTOBEKa
OT IPOMBIIIUICHHBIX 3arpsi3HeHnii. Habmronateu
OIUCHIBATHAEMOHCTPUPYEMBbIE MaTEPHAIIbL
TTpoMBIIIITCHHBII [IpomblieHHas opraHuyecKas XUMHUs. CpaBHHBAaTh OCHOBHOH U TOHKHI OpraHUYECKUi
OpraHUYeCcKUH OCHOBHOI U TOHKUH OpraHMYecKUit CUHTE3.
CHHTE3 cuHTe3. Hanbonee KpymHOTOHHa)KHBIE Onucwieams cunmesbl Ha OCHO6E CUHIME3-2A34.
IPOHM3BOJACTBA OPIraHUYECKUX COCAMHEHUH. XapakTepu3oBaTh IpoLecc MPOU3BOJACTBA METAaHOA.
IIpoussoacreo Meranona. Ilomyuenue OnuceBaTh XUMUYECKHUE PEaKIUHU, JISKaIle B OCHOBE
YKCYCHOH KUCTIOTHI U (hopmanvoezuoa u3 MIOJY4YEHHUS] METAHOJIA, C HCIIOJIBb30BAHUEM POJHOTO
memanona. IlomydeHne anerarta SI3pIKA W SA3bIKA XUMHH.
1esuT0s036l. ChIpbe Ui OpraHuYecKon OOBACHATH CLIOCOOBI 3aLUTHI
MIPOMBIIIIEHHOCTH. [Ipo6nemMa oTxom0B 1 .
T0GOUHBIX MPOYKTOB. Cunmesvl Ha ;);(py)icafomev:ncpenLIquHOBeKaOT TIPOMBIIITICHHBIX
OCHOBE CUHMe3-2a3a [PASHCHNN
Xumuueckoe o
sarps3HeHHe XUMHYECKOE 3arpsI3HEHUE OKPY KaIOILEei XapakTepu30BaTh OCHOBHEIE (DaKTOPHI 3
o Cpelbl U €ro NOCHIEACTBHA. XUMHUYECKOTO 3arPA3HEHUS OKPYKAIOLIEH Cpelbl.
OKpYy’KaroImei

cpenbl. «3eneHas
XUMUSI

Okouorus U mpobiaema oXpaHbl
OKpYIKaloleH cpefipl. «3eIeHas» XUMUS

OmnpenenaTb UCTOUHUKI XMMUYECKOTO
3arpsA3HEHUs] OKPYXKAIOLIEH cpelibl U
apryMEHTHPOBAHHO NPEIJIaraTh CIiocoObl NX
oxpassl. OTIpenensaTh MOHATHE «3ENICHAsD XUMHUS.
XapakTepr30BaTh 0OIIHE PHHIUITBI «3EEHOM
XUMHH

TEMA 8. XMMWA B MNOBCEAHEBHOWM }XWU3HMU (4)

XUMUS TALLA

Xumus mamd. Kupel, OeTKH, YriIeBOabl,
BUTaMUHBI, hepMeHThI. PanmonansHoe
nuTanue. [Tumessie 06aBku. [Tumiessie
J00aBKH, UX Kiaccu(UKaIs. 3anpenieHHbIe
W pa3peuieHHbIe MUIIEeBble J00aBKH. OCHOBEI
MHUIIEBOA XUMHUH.

JlemoncTpauuu. [Tumessie kpacurenu

XapakTepu30BaTh OCHOBHbIE KOMITOHEHTBI MHIIN
— OCJIKH, J)KUPBI, YTIICBO/IbI, BUTAMHHBI.
OmnuChIBaTh XUMUYECKUE PEAKIHH, JIKALINE B
OCHOBE TOJIy4EHHs H3y4aeMbIX BEIIECTB.
KnaccuguimpoBath 1 XapakTepU30BaTh MTHIIEBLIC
no6asku. [IpomaranaupoBars 310pOBbIH 00pa3
JKM3HU. Vcronp30BaTh MoMy4YeHHbIE 3HAHUS TIPU
MPUMEHEHUHN PA3JINYHBIX BEIIECTB B OBITY.
HabJ1101aTEHONTUCHIBATHIEMOHCTPUPYEMBIE
MaTepHabl

JlexapcTBeHHbBIE
cpencrsa

Xumus B megunuse. [Tousarue o
(hapMareBTHIECKOH XUMHUH U

(apmaxosnoruu. PazpaboTka

JekapcTB. JlekapcTBEHHbIE CPEICTBA, UX
knaccuukanus. [IpoTHBOMHKPOOHBIE CpeaCcTBa
(cynbdanu- naMHUIHBIC TPEnapaThl U aHTUOUO-
TUKHN). AHaNbIeTUKY (aCTIUPUH, aHAJIbTUH,
TIapaneTamol1, HApKOTHIECKHE aHAITCTUKH).
Bsokymne cpenctsa. [Ipo0iembl, CBI3aHHBIE C
IIPUMEHEHHEM JIEKapCTBEHHBIX IIPENaparToB.
Bpenubie npuBbIYKN HAKTOPHI,
pa3pyaone310poBse (M30BITOUHOE
noTpebJIeHNE KUPHOUTIHIIHN, KypeHHE,
YHOTpeOIeHNE aIKOTOJIsT, HApKOMAHHS)

XapakTepu30BaTh POJIb XUMHU B

COBPEMEHHON MeIUIMHE.
XapakTepH30BaTh3a1auM,CTOSIINE MEPE]
(hapmareBTHIECKOUXUMHEH U (hapMaKOIOTHEH.
Knaccupuunposarh j1ekapcTBEHHBIE CPEACTBA.
OcBanBaTh HOPMBI HKOJIOTUIECKOTO U 6€301acHOro
oOparieHus ¢ JIeKapCTBeHHBIMH ITpenapaTaMu.
Hcnonb30BaTh MOTy4eHHbIE 3HAHUS IPU
MIPUMEHEHHUH JICKapCTB.

[IpomaranaupoBaTh 310POBBIH 00pa3 KUIHU

Kocmetnueckue u
nappromMepHbIe
cpencTBa

Kocmernueckue u mapproMepHbie CpeicTBa

XapakTepu30BaTh KOCMETHUECKHE
napgroMepHble cpenctsa. [IpomarananpoBarh
3/10pPOBBIN 00pa3 KU3HU




BerToBas xummus

beitoBasg xumus. Ilonsitue

0 TIOBEPXHOCTHO-aKTUBHEIX BEIIECTBAX.
Moro1mye 1 YUCTSIIIE CPEACTBA.
OT6enuBaronye CpecTBa.

[IpaBuna 6e3omacHoi paboTh
CEIIKMMU,TOPIOYNMHUTOKCHIHBIMI
BEILIECTBAMH, CPEICTBAMHU OBITOBOM XUMHUH.
Jemoncrpanuu. OTOenBanue

TKaHel. JlabopaTopHblii onbIT 27.
3HaKOMCTBO C MOIOIIINMH CPEACTBAMH

[Tporno3nupoBarh NOCIEACTBUS HAPYIIEHUH TPaBUIT
Oe3omacHOi pabOTHI C €AKUMH, TOPIOYHMU

U TOKCHYHBIMH BELIECTBAMHU, CPEICTBAMHU OBITOBOI
xumuu. Vcronp30BaTh MOMyYeHHbIE 3HAHUS TIPH
MPUMEHEHHUHU Pa3IHYHBIX BELIECTB B OBITY.
Halmro1aThHOIIMCHIBATHIEMOHCTPHPYEMBIE U
CaMOCTOSITENBHO IPOBOJAUMBIE OIIBITHI C
MIOMOUIBIO POJTHOTO SI3bIKA U 3bIKA XUMUH.
[IpomarannupoBaTh 310POBBI 00pa3 )KU3HU.
Co0uroiaTh IpaBmIIa ¥ IpHEeMbI 0€301acHOM
PpabOTHICXMMIYECKIMHUBEIIIECTBAMAHN
11a00paTOPHEIM 000PYIOBaHHEM

TEMA 9. XUMUA HA CNYKBE OBLLECTBA (3)

XuMus B CTpouU-
TENbCTBE

Xumus B crpoutenberse. ['unc. M3BecTs.
Lement, 6eron. Kien. ITogbop
ONITHMAIIBHBIX CTPOHUTEIBHBIX MaTEPHaJIOB B
MIPAKTHYECKOH AeSTEIbHOCTH YeIOBeKa.
JlagopaTopublii onbIT 28. Kien

XapakTepru30BaTh BaXKHEHUIINE XUMUYECKHE
BEIL[ECTBA B CTPOUTENLCTBE (THUIIC, U3BECTD,
IeMeHT, 6eToH u 1p.). Vicronb3oBaTh
MOJTy4YeHHBIE 3HAHUS TIPH IPHUMEHEHUT
Pa3IHYHBIX BELIECTB B OBITY.
Halro1aTbHOIIMCHIBATHCAMOCTOS TETIEHO
MPOBOJIMMBICOIBITHI C IIOMOIIBIO POAHOTO S3bIKA U
si3p1ka XUMUU. CoOMI0aaTh MpaBuia U MPUEMBI
0e30macHOWPa0OTHIC XUMHYECKIMHUBEIIIECTBAMHN
71a00paTOPHBIM 000pYAOBaHHEM

XuMHs B CETbCKOM

MuHepa/ibHbIE U OpTaHUYECKH e
yno6penusa. CpefcTBa 3alUThI

KinaccuounypoBaTb MUHEpaAJIbHbIE
yA0OpEeHUsAN0pa3HbIMOCHOBAHHUSAM.

XO3IHCTBE pacTenuii. [lecTUIMABI: UHCEKTH- Pa3au4aTh OCHOBHbIE MUHEpaJbHbIE
LUJbI, TepOULUAbl U QYHTULIA/BI. (a3oTHBbIe, kKanuiiHbIE, POCHOPHBIE)
PenensneHThl. JleMoHcTpanuu. yA06peHUsi, pacKpblBaTb UX POJib B
Kosnexkuus cpeZicTB 3alUThI MOBbILLIEHUU NPOU3BOJUTETBHOCTH
pacteHuii. JlabopaTopHbIii ONBIT CeJIbCKOTO X035 CTBA. XapaKTepu3oBaThb
29. 3HaKOMCTBO CMHUHepalbHbIMU U KJIacCUGUIIMPOBATh CPE/CTBA 3aLIUThI
yAO0OpPEHUSMU U U3yYeHHEe UX pacTteHui. Ucnonb30BaTh NoJy4YeHHbIe
CBOMCTB 3HaHUA NIPU NPUMEHEHUU Pa3JIMUHbIX
BelllecTB B ObITY. HabuitonaTe u
OMUCBIBATb CAMOCTOATEJIbHO
NIPOBOJMMBIE OMNBITHI C TOMOLbIO
POZHOIO A3bIKa U AA3bIKa XMMHH.
CobJitolaTh NpaBuJa U NpUeEMbI
6e30MacHONPabOThl CXUMHUYECKUMHU
BelllecTBaMHU UJ1abopaTOPHBIM
060pyJ0BaHUEM
Heoprasiieckue Crexo, ero Busl. CUTHKATHAS XapakTepu3oBaTh Pa3INUHbIE BUIBI CTEKIIA.
MaTepuanst | MPOMBIIIIIEHHOCTh. Kepamuka. XapakTepu30BaTh TPaULUOHHBIE 1 COBPEMEHHbIE
TpaMIHOHHBIC H COBPEMEHHBIE KepaMHYECKue MaTepHabl. XapaKTepH30BaTh
KepaMHYeCKHUe MaTepHaIbI. KEPMEThI I MATEPHAIIBICBBICOKOATBEPAOCTHIO.
CaepxnpoBojsiias kepamuka. [IoHsTHE O OnuUCHIBATBXUMUYCCKHEPEAKIIHH, JICKAIIHE B
KepMeTax M MaTepHaliax ¢ BBICOKOM OCHOBE TOJyYEHHS N3Y4aeMBbIX BEIIECTB.
TBEPIOCTHIO. JleMOHCTpaum. Hcronb30BaTh MOTyUYECHHBIC 3HAHUS TIPH
Kepamudeckue Matepuainsl. L[BeTHbIe TPUMEHEHHUH Pa3INIHBIX BEIIECTB B OBITY.
CTeKIIa Ha6:r01aThHOIHCHIBATE AEMOHCTPHPY EMBIC
MarepuaIbl
TEMA 10. XMMWA B COBPEMEHHOW HAYKE (2)
Hcrounuku .
XUMHYECKON HCTquHKH§ mvirteckoinmpopuarm. Ioxcx [Tosb30BaThCst ICTOYHUKAMU XUMUYECKOM
XI/IMI/ILICCKOI/II/IHCbOpMaL[I/II/I I10 Ha3BaHUAM,
HHpOpPMALIIH WJICHTH(HKATOPAM, CTPYKTYPHBIM(OPMYJTaM. uHpopmanuu. HabaronaTsuonuceBaTh
Pa6ora ¢ 6a3amu nanHbIX. JemoncTpanuu,  (ACMOHCTPUPYEMBIC MATEPHATIBI
[IpuMmeps! paboThI ¢ XUMUUECKUMU Oa3aMu
JIAHHBIX
KoHTposbH Kontposs 3uanuii 3a kype 11 kracca Ocy1ecTBIAT MO3HABATEIBHYIO pedIeKCHIO B
as paboTa OTHOIICHWH COOCTBEHHBIX JIOCTHKEHHUI B
Ne 4. TpoLecce pelieH s yIeOHBIX U MTO3HaBaTEIbHBIX
«Htorosas 3a1a4
KOHTpOJIbHAS

pabotay




NTOI'O

102 gaca

Conep:xanue yueOHOro kypca «Xumust. Yriayo0/eHHblil ypoBenb. 11 kiaace» u3
pacyera 5 uB Henesto Bcero 170 u

No ypoka Tema Kon.
4acoB
TEMA 1. HEMETAJUJIBI (50 4.)
1-2 Knaccudukarms mpocTeix BemecTB. Bogopos 2
3-4 ["anoreHsl 2
5-6 Xop 2
7-8 KucnopoaHbie COeIMHEHUS XJI0pa 2
9 Xnoposogopoa. CosnsiHasi KUCIIOTa 1
10-11 dTOp, OpOM, MO U UX COCAMHCHUS 2
12 IIpakTuyeckas padora Ne 1.Pemenne 3KCnepuMeHTAIbHBIX 32/1a4 110 1
TeMe «I'ajioreHsn
13 Penienue 3a1a4 U BBINOJIHEHNE YIPAXXHEHUN 110 TeMe «l anoreHsn» 1
14 XaJIbKOT€HBI 1
15-16 O30H — ayuIoTpoNnHast MOAUUKALUS KHCIOpOaa 2
17-18 [lepokcua BOIOpOAa U €r0 MPOU3BOIHBIE 2
19 Cepa 1
20-21 CepoBogopon. Cyibduabt 2
22 CepHUCTBIN Ta3 1
23-24 CepHblil aHTHJIPUI U CEPHAsT KUCIIOTA 2
25 IMpakTuyeckasi padora Ne 2. PemieHne dKcriepuMeHTATbHBIX 337124 10 1
Teme «XaJIbKOreHbD»
26 Perienune 3a1a4 ¥ BHINIOJIHEHUE yIIpaKHEHUH 10 TemaM «['ajmoreHsm» u 1
«XaJIbKOT€HbD)
27 DJIEMEHTHI OATPYIIBI a30Ta 1
28 A30T 1
29-30 AMMHAK ¥ COJIM aMMOHUS 2
31 IMpakTuyeckas padora Ne 3. «IlojyueHHe aMMHAaKa U U3YYEHHE €T0 1
CBOWCTB»
32 Oxcusl a3ota 1
33-34 A30THasl KHCJIOTa U €€ COJIH 2
35-36 Dochop 2
37-38 dochopubrit anruapUI U HOChHOPHBIC KUCTOTHI 2
39 Perenne 3a1a4 ¥ BBIMOJIHEHUE YIPAKHEHAN 1O TeMe « DIIEMEHTHI MO/~ 1
[PYIITBI a30Ta»
40 [IpakTuyeckas padora Ne 4. Pemmienue 3KcnepuMeHTAJIbHBIX 32/1a4 M0 1
TeMe «JIeMEHThI MOATPYNIbI A30Ta»
41 Yraepon 1
42-43 CoenuHeHus yriaepoja 2
44 Kpemuuit 1
45 CoenmHEeHNsT KPEMHHS 1
46 Penienne 3a1a4 ¥ BBIOJIHEHUE YIPAXKHEHUIN IO TeME «JIEMEHTBI O~ 1




IPYMIIBl YIIIEPOaa
A7 bop 1
48 O6o6maromee moBTOpeHHe 1Mo TeMe «HemeTamisn 1
49 KonTposbnas padora Ne 1 mo teme «HemeTraiibn» 1
50 AHanu3 omMOOK M KOPPeKIHs 3HaHui o teme «HemeTansn 1
TEMA 2. OBIIUE CBOUCTBA METAJJIOB (4 1.)
51-52 CBOMCTBA U METOJIbI IOJTYUYECHHSI METAJIIIOB 2
53-54 CraBsl 2
TEMA 3. METAJLJIBI TJIABHBIX IOATPYIII (17 u.)
55 OO01mas XxapaKTepUCTHKA MIETOUYHBIX METAJIOB 1
56 Hatpuii n kamuit 1
57 CoeMHEHUsT HaTPHsI U KaJus 1
58-59 OO01mas XxapakTepUCTHKA IEMEHTOB TJIaBHOW moArpymisl || rpymms 2
60 Marauii ¥ ero coe JMHEHNU 1
61 Kanpiuii ¥ ero coefuHEHUS 1
62 DKecTKoCTh BOJBI M CIIOCOOBI €€ YCTpaHeHHUs 1
63-64 AJTIOMUHUN — XUMHYECKUHN JIEMEHT U MPOCTOE BEIIECTBO 2
65-66 CoenMHEeHUsT aTFOMUHHUS 2
67-68 OJI0BO U CBUHEI 2
69-70 Perienue 3a1a4 M BHITIOJTHEHUE YIIPAKHEHUH 1O TeMe «MeTaulbl TI1aBHBIX 2
MOTPYII»
71 IIpakTyeckasi padora Ne 5. PemeHne 3kcnepuMeHTAJIbHBIX 32124 110 1
Teme «MeTasljIbl TJIaBHBIX MOATPYIID)
TEMA 4. METAJLJIbBI HOBOYHbIX MOATPYIIII (26 4. )
72 OO011ast XapakTepUCTUKa NEPEeXOAHBIX METAJUIOB 1
73-74 XpoMm 2
75-76 CoennHeHUs: XpoMa. 3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX M OKHCIIUTEILHO- 2
BOCCTAHOBUTEIILHBIX CBOMCTB OT CTEIICHH OKHUCJICHUS METaslia
77-78 Mapranery 2
79-80 DKene30 kak XUMUYECKHIA 3JIEMEHT U KaK MPOCTOE BEIIECTBO 2
81-81 CoeanHeHus xenes3a 2
82-83 Menp 2
84-85 IMpaxkTnyeckasi padora Ne 6. «Ilosyyenue meanoro kynopoca. Ioxyue- 2
HHeE KeJIE3HOT0 KyIopocay
86 Cepebpo 1
87 30510TO 2
88-89 [yHk 2
90 PryTh 1
91-92 Pemenue 3a/1a4 ¥ BBIMOJIHEHUE YIPAXKHEHUH 110 TeMe «MeTaiuisl mo6od- 2
HBIX TIOATPYIIID)
93 IMpaxkTyeckasi padora Ne 7. Pemenne 3KcriepuMeHTAIbHBIX 32124 10 1
Teme «MeTaabl MOOOYHBIX MOATPYIIID)
94-95 O06o0matoriee MOBTOPeHHE 10 TeMe «MeTasib» 2
96 Kontpossnas padora Ne 2 mo teme «MeTanibi» 1
97 AHanu3 OIIMOOK M KOPPEKIHs 3HaHuil 1o TeMe «MeTallibh» 1
TEMA 5. CTPOEHUE BEHIECTBA (14 u.)
98-99 ‘}Iz[po atoma. SnepHbie peakiuu ‘ 2




100 DJIeMEHTApHBIC MOHATHS KBAHTOBOW MEXaHUKU 1
101-102  [DnexkTpoHHBIC KOHPUTYpPAIUU aTOMOB 2
103-104  |KoBajeHTHas CBSI3b U CTPOCHUE MOJICKYJI 2
105-106  |Monnas cBsa3b. CTpOCHHE HOHHBIX KPUCTAIIIOB 2
107-108  |Metannuueckas cBsi3b. Kpucrammnueckue peneTku MeTalioB 2
109-110  |MexMOJeKyJISIpHBIE B3aUMOICHCTBUS 2
111 O6o0bmatoriee moBTopeHue o TeMe «CTpOeHUE BEIeCTBaY 1
TEMA 6. TEOPETUYECKOE OITMCAHUE XUMHWUYECKHUX PEAKITUM (27 u.)
112 TeruioBbie 3 PEKTH XUMHUUECKUX PEaKIuil 1
113-114  [3akon I'ecca 2
115 OHTpomus. BTopoii 3aKoH TepMOIuHAMUKH 1
116-117  [Dueprus ['u60ca u KpuTeprH CaMONPOU3BOILHOCTH XUMUYECKUX PEAKIIHIA 2
118 Perenue 3a1a4 o TeMe «XUMHUYECKasi TEPMOJUHAMUKA 1
119-120  |CkopoCTh XUMUYECKOU peakIuu. 3aKOH JEHCTBYIOIUX Macc 2
121-122  [3aBUCHMOCTBH CKOPOCTH PEAKIIMH OT TEMIIEPATyPhI 2
123-124  [Karamu3. KaranuzaTopsl 2
125 Xumudeckoe paBHoBecue. KoHcTanTa paBHOBECHs 1
126-127  [[Ipuanun Jle HlaTense 2
128-129  [[IpakTHueckasi padora Ne 9. «CKOpPOCTh XUMUYECKUX peaknuid. Xumu- 2
yecKoe paBHOBeCHE»
130 lonHoe npousBeneHne Boibl. BogopoaHslii nokasareib 1
131-132  [Xumuueckoe paBHOBECHE B pacTBOpax 2
133-134 [ Xumuueckue 2
MCTOUYHUKHU TOKA. DJIEKTPOIU3
135-136  |O6o06maromiee noBTopeHue no reme «TeopeTnueckre OCHOBBI XUMHUM» 2
137 Kontpossnasi padora Ne 3 mo teme «TeopeTnyeckue 0CHOBbI XUMHI 1
138 AHasn3 OIMOOK M KOPPEKLUs 3HAHUM 110 TeMe «MeTabh 1
TEMA 7. XUMHWYECKAS TEXHOJIOT'US (9 4.)
139 HayuHble IpUHIUIBI OPraHU3alul XUMUYECKOT0 IPOU3BOICTBA 1
140 [Ipon3BOACTBO CEPHOUN KUCIOTHI 1
142 [Ipon3BOACTBO aMMHaKa 1
143 [Ipon3BoaCTBO UyryHa 1
144 [IpousBoACTBO CTANIN 1
145-146  |[IpoMBIIICHHBIH OpraHMYECKH CUHTE3 2
147 XHMMUYECKOE 3arpsi3HEHUE OKPYXKarollel cpenibl. «3elIeHasd XUMHUS 1
148 KondepeHnuus 1o 3amuTe NPOeKTHBIX padboT 1
TEMA 8. XMMHUS B IOBCEJHEBHOM )KU3HU (8 u.)
149 XHUMUS TUIIA 1
150-151  JlekapcTBEHHBIE CpEICTBa 2
152 KocmeTtnueckne u maphroMepHble CpencTBa 1
153 briTOBast XuMus 1
154 [IMrMeHThI U KpacKu 1
155 [IpakTuyeckas padora Ne 10. «Kpamenune TkaHei» 1
156 KonpepeHnuus no 3amure NpoeKTHBIX paboT
TEMA 9. XUMMUSI HA CJYKBE OBIIECTBA (4 u4.)
157 X1MUSI B CTPOUTEIBCTBE 1
158-159  [Xumus B cembCKOM XO3SHCTBE 2




160 \HeopraHquCKHe MaTepHatbl ‘ 1
TEMA 10. XMMHUS B COBPEMEHHOM HAYKE (9 u.)
161 Oco0eHHOCTH COBPEMEHHOW HAYKH 1
161-162  [MeTomOIOTHSI HAYYHOTO UCCIICIOBAHUS 2
163 VcTOYHUKN XUMHYECKOH WH(POpMaITUu 1
164-165  |OGo6miaromiee moBTopeHue 3a Kype 11 kimacca 2
166 KonTtpoJsbnasi padora Ne 4. «AToroBasi KOHTpoJIbHasi padoTa» 1
167 AHanu3 omMOOK M KOppeKIHs 3HaHMi 3a Kype 11 kimacca 1
168-170  [Pe3epBHOE Bpems 3
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