TemaTnyeckoe NIaHNpPOBaHue MO0 XUMHuM. 8 kiacc (0a30BbIil KypC).

Ne Tema, 6uo/ KOJII- OcHOBHOE cOJiepKaHNE TEMBbI, TEPMHUHBI U XapaKkTepuCcTHKa OCHOBHBIX Hemoncrpauuu ([), IIpumeuanue
/| mun ypoxa BO TTOHSTHS BUJIOB AEATEIIEHOCTH nabopaTopHbie onbITH (JI) (MHKITIO3UBHBIE KIIACCHI;
4acoB (mpenMeTHBII pe3yabpTaT) MOBBIICHHBII YPOBEHB)
@Pa3za 3anycka (COBMeCTHOE MPOEKTHPOBAHKE M IVIAHUPOBAaHUE Y4eOHOI0 roja)
BBEJIEHUE — 6 u.

1 BBonubrit 1 XUMHUS KaK 9acTh €CTECTBO3HAHMSL. Buowl dessmenvrocmu J1. pa3Hble Tena U3 OJJHOTO
HHCTPYKTaXK IO OnpenesneHus MOHATHI «aToOM», yuawuxcs: yuebuas, BEIIIECTBA; OJIMHAKOBEIC TEJIa U3
OXpaHe TpyAa B «MOJIEKYJIa», «XUM.JJIEMEHTY. NO3HABAMENLHA, Pa3HbBIX BEIIECTB
KabuHeTe «BELIECTBOY, IIPOCTOE M CIIOKHOE UHOPMAYUOHHO-

XUMUH. BELIECTBO», «CBOMCTBA BELLIECTB). KOMMYHURAYUOHNAA Obpaszosamenvhuiil OUCK « Ypoku
Ipeamer Hab6mronenwe, onmcanue, H3MepPEHNE, 3HAIOT ONPECNCHAC xumuu Kupunna u Meghoousy,
XHUMUH. sKcnepuMeHT. OmnucaHue U CpaBHEHHE TIpeaMeTa XUMHUH, Hnmepnem-pecypcol
Bemiecrsa BerecTB. Kiaccupukanus BeecTs. BOIICCTBA, OCHOBHRIX http://www.alhimik.net
(6600HbLi1) Omnucanre GopM CyIIeCTBOBAHUS TOHATHH. «aToN .
N HMIYCCKIX ICMCHTOB. «MOIIEKY1a» « XUMUYECKHH

3JIEMEHT) ,«XUMUYECKUN

3HaK, WJIA CUMBOID,

«BELIECTBOY, IPOCTOE U

CJIO’KHOE BEILIECTBO»

«CBOICTBA BEILIECTBY.

Paznuuarot nmousTHS

«BEIIECTBO» U «TEJION.

2 IIpeBparienus 1 Xumunueckas peakuusd. [Ipusnaku 3HAIOT MOHATHE J. B3aumojieficTBre Mpamopa ¢
BelecTB. Poib XUMUYECKUX sIBICHUN. Ponb xumuu B «XMMHYECKAs PEaKLus». COJISIHOM KUCTIOTOM;

XUMUH B KU3HU JKHM3HU YeIOBeKa. XeMODUITHs 1 OTnM4ar0T XUMHYECKUE o0Opa3oBaHKe 0Ca/IKa B
YeNoBeKa xeMmodoOus. McTopusi BOSHUKHOBEHHUS U | PEaKLHUU OT (PU3HYECKUX pacTBope; MOJIyYCHUE aMMHUaKa
(usyuenue pa3BUTHUS XUMHHU SIBJICHUU. IIpY CMELIUBAHUM TBEPAOU CONH
HO8020 aMMOHHUS C OKCHJIOM KaJIbIUS;
Mamepuana) ropeHHe CuupTa

3 Ilpakmuueckan | 1 [IpaBuna paboOTHI B IIKOIEHON Tlosnasamenvrasi; IIpesenrarus o Th
padoma Nol naboparopun. JlabopaTopHas nmocyaa u uccnedosamenseas, [lTarus, ciupToBKa, MPOOUpKA,
IIpuembr obopynoBanue. HarpeBarenbHbIe perexcusnas KoJI0a, BOJIa, MEPHEII CTaKaH,
oOparieHus ¢ ycTpoicTBa (dhapdopoBas gaiedka, CTyIKa,
mabopaTOPHBIM TIeCTHK.

obopynoBaHueM




[IpaBuna Th

(uccneoosanue

u peghrexcus)

IIpakmuueckasn Ou3nYeCcKUe U XUMUYECKUE SBICHHUS. Yuebnas, uccredosamenvcras, | IHCTPYKIUS K TPAKTUYECKOM
padoma No 2. [Ipu3HaKM XUMUYECKUX PEaKIUit nO3HABAMENbHAA, pabore. CtakaH, CTEKJITHHAS
IpusHaku peprexcusnas, najo4ka, mpoOUpKH, BOJA,
XUMUYECKUX caxap, CoJIiHasi KUCIIOTa, Medl,
PEaKIIHid. cynbdat meau-11, runpoxcun
(uccneoosanue HaTpUs

u peghrexcus)

[Tepuoanueckast XUMUYECKUM 2JTIEMEHT. S3bIK XUMUHU. OnpeaenstoT MoJI0KEHNE Tabmuma «Ileprogmaeckast
cucreMa 3HaKU XUMHYECKHUX HJIEMEHTOB. XUMHUYECKOTO 2JIEMEHTa B CHUCTEMa XUMHUYECKUX
XUMHYECKUX Ilepuonuueckas cucTeMa XUMHYECKUX IIC. Yaarcs na3zpBath XuM. | 3meMenToB J[.M.MennemneeBa»
3JIEMEHTOB. 3J7€MEHTOB. [ pymIiel U HepUObI. 3JIeMEHTHI. 3HAIOT 3HAKU [Ipesentanus: 3Haku X.3.
(kombunuposan [Ipoucxoxnenne Ha3BaHUH XUMUYECKUX | MEPBBHIX 20 3JIEMEHTOB.

Hlll) 3JICMCHTOB

XuMuueckue Xumudeckre GopMyIibl. 3aKOH Hatot onpenenenue Tabnuna «Ilepuoguueckas Pacuetsl o anroputmy
(bopMyIIBL. ITOCTOSTHCTBA cocTaBa. KadecTBeHHBIN 11 | XUMHUECKO# (popMyIbL, CHCTEMa XUMHUYECKIX
OtHOCUTENbHAS KOJIMYECTBEHHBIN COCTAB BEIIECTBA. pa3IuyaroT UHACKC U anemeHToB [I.M1.MenneneeBa»
aTOMHasl 1 Wunexc n ko dumment. AToMmHas K03 PHUITMECHT, TOHNMAIOT

MOJIEKYJISIpHAs eIuHUIIa Macchl. Berancnenue U 3alMCHIBAIOT XUMUYECKUE

Macca (ycgoeHue OTHOCHTEIHHON MOJEKYJISPHON Macchl, | (pOPMYIbI BEIIECTB, JAIOT

HABLIKOG U MacCOBOH JIOJIM 3JIEMEHTa 10 (hopmyIie XapaKTEPUCTUKY BEIECCTBA

yMeHul) 0 XUMHUYIECKOH hopMyIie.

Ilpakmuueckan Crpoenue miamenn. Ou3nyecKue u YMeHne npoBOIUTh MHCTpyKIus K IPaKTUYECKON CocraBneHune cxembl

paboma__Ne 3.
HaOmronenus 3a

XUMHUYCCKHE SABJICHUA.

9KCHEPUMEHT 1O
MOJIpOOHON MHCTPYKIIUHT

pabote

OT4YECTa B KJIaCCE

ropsie YYUTEIS, ONMCHIBATH
CBEYOM HaO0JIr0JacMbIe SBJICHUS,
(Oomawnuil JIENAaTh BBHIBOJIBI
IKCnepuMenm).

@da3a NOCTAHOBKM U pellleHsi CHCTeMbl Y4eOHbIX 3a1a4

ATOMbBbI XUMHWYECKUX 9JIEMEHTOB — 10 yacoB
OcHOBHBIE Crtpoenue arom. CocTas siipa aToMa OOBSCHAIOT PU3NYECKHH Tabnuna «Ileprnoandeckas
CBEICHHUS O CMBICJI aTOMHOTO HOMEpa CHCTEMa XUMHUYECKIX
CTPOCHUU anemeHToB [[.M.Menneneesa»
aTOMOB.
(uzyuenue OO0pazoBaTenbHBIN JUCK
HOB020 «Ypoxu xumuu Kupwina u
mamepuana) Medoaus»




H3oTonsl kak

N3otonsl. SnepHbie mpouecchl

3HaIOT onpeaesicHue

Tabnuma «Ilepuoguaeckas

Pa3HOBHUIHOCTH MOHATHUS XUMUYECKUN CUCTEMa XUMUYECKHUX

aTOMOB 3JIEMEHT anemenToB J[.11.MenneneeBay»

XUMHUYECKOTO http://www.alhimik.ru

3JIEMEHTA.

(yesoenue

HABLIKOG U

yMeHuti)

ONEeKTPOHBI. Crpoenue atroMoB 31eMeHTOB Ne 1-20. OOBACHAIOT PU3HMUECKHI [ICX5 Canyarot cBOH crmocod
CrtpocHue OcoOeHHOCTH OOBIUX TIEPHOIOB. CMBICIT TIOPSITKOBOTO JEHCTBUH C 3TaIOHOM
3JIEKTPOHHBIX HOMEPA, HOMEPA NEPUO/JIA,

000s09eK rpymirsl. COCTaBIISIOT

aTOMOB CXEMBI CTPOEHHSI aTOMOB

XUMUYECKUX

3JIEMEHTOB.

(rombunuposan

HbI1L)

Ilepuonnueckas ITepuoanueckuii 3axoH u [ICXD. OO0BACHIIOT OO0pazoBaTeNbHBIN JUCK

cucrema I'pynnel u nepuoasl. IIpocTeie BemecTBa | 3aKOHOMEPHOCTH «Ypoxu xumuu Kupwina u

XUMHUYECKUX METaJIIbl M HEMETaIIbI. U3MEHEHHS CBOMCTB Medoams»

3JIEMEHTOB U 3JIEMEHTOB B IIpeJienax

CTpOEHHE MaJIbIX MEPHUO/IOB U

aTOMOB. TJIaBHBIX TOATPYTII

(uccneoosanue

u pegpnexcus)

Monnas Nonbl. MonHas xuMuueckas cBs3b 3HaroT onpeaeneHNus HoHbI, | IIpe3eHTanus K ypoky [eiicTBus 110 aNroputMy
XUMUYECKast HOHHAsl XMMHUYECKas CBSI3b,

CBSI3b (ypox- OTIPEIETISIIOT TUII

NPAKMUKYM) XUMUYECKOU CBSI3U

KoBanenTtnas KoBanenTHas HenossipHas CBA3b, Onpenensior TUl IIpe3enranus K ypoxky JeicTBus 1o anroputMy
HemnoJsipHas KpPaTHOCTbH CBSA3H, JUINHA CBSI3H. XUMHUYECKOH CBA3M B

CBSI3b (U3yueHue
H08020
mMamepuana)

DNEeKTPOHHBIC U CTPYKTYPHBIC
(dhopmyiiel. BaeHTHOCTS.

COCINMHCHUAX

KoBanenTtnas
HOJIApHAst CBSA3b
(npooyxkmuenviii

DNEeKTPOOTPHUIIATEIILHOCTb.
Koganenrtnas nonspHas cBsi3b. CxeMbl
00pa3oBaHUS CBS3U

Onpenenstor TUl
XUMHYECKOU CBSI3U B
COEIMHEHUX

[pesenTanus K ypoky
JI. 3roroBnenue Mozenen
MOJIEKYJI OMHAPHBIX

[elcTBus 10 aNropuTMy

Ypok) COCIMHEHUN

Merammyeckas IToHsATHE METAIIINYECKON CBSI3U. Onpenensior THIL IIpe3enranus K ypoky JeiicTBus 110 aNropuT™My
CBSI3b O060011eCTBICHHBIE 2JIEKTPOHBI. XUMHUYECKOU CBA3H B

(kombunuposan COEIMHEHUSX

HbIIL)




O0001meHne U

O0001eHE U cCUCTEMATH3AINA 3SHAHUHA

IIpumensitor

[Ipe3enTanus kK ypoxy

NunuBunyansHas

CUCTEMAaTHU3aIUs 1o TeMe « ATOMBI XUMHUECKUX TEOPETUYECKUN MaTepHal MTOATOTOBKA K
3HAHUM 110 TeMe 37eMeHTOBY. CXeMbI 00pa30BaHHS Ha MpaKTHKe KOHTPOJILHOH paboTe
«ATOMEI XUMHYECKOU CBA3U
XUMHUYECKUX
3JIEMEHTOBY.
Opox-
NPAKmMuKym)
10 | KourpoJbHas [IpoBepka 3HaHMIA, YMEHUI M HABBIKOB JIeMOHCTpUPYIOT YMEHUS
padota Ne 1 10 TEME « ATOMBI XUMHUYECKUX ONPENENTh TUII
«ATOMBI 3JIEMEHTOBY XUMUYECKOU CBSI3U.
XUMHYECKUX YBepeHHO MONIB3YIOTCS
AJIIEMEHTOBY» XUMHUYECKOM
(konmpoaw, TEPMHHOJIOTHEH H
oyenKa u CUMBOJIUKOM
KOppeKyus
3HAHUIL)
MNPOCTBIE BEHIECTBA — 7 yacoB
1 IIpocTrie IIpocTrrie BemecTBa MeTaibl. O01ICe XapakTepu3yroT 1. oOpa31ter MeTamuioB
BEIIIECTBA CTPOCHHUE U CBOMCTBA METAJIJIIOB. XUMHYECKHUe 31eMeHThl Ha | JI. O3HakomiteHue ¢
MeTaJlTbI OCHOBE WX TIOJIOKEHHS B KOJUIEKIIMEN METaJIOB
(usyuenue [ICXD; 00BACHSIOT CBA3b
H0B8020 MEX]Ty COCTaBOM,
mamepuana) CTPOCHHEM M CBOHCTBaMH
BEIIIECTB
2 IIpocTsie IIpocTrlie BemecTBa HEMETAIUTHI. XapakTepusyioT . Iomyuenue o30Ha. OOpasIlsl
BeIllecTBa Amnotponus XUMHYECKUE SJICMEHTHI HA | OEIIOT0 U CEpOTO 0JIOBA.
HEMETaJLTBI OCHOBE HX TIOJIOKCHUS B OO6pa3s1rel KpacHOTO U 6€TI0ro
(vceoenue [ICXD; 00BSICHSIOT CBA3b ¢dochopa
HABbIKOB U MEX]Ty COCTaBOM, JI. O3nakoMIeHue ¢
YMeHuUll) CTPOCHHUEM U CBOMCTBAMU KOJUIEKIMEH HEMETAIJIOB
BEIIIECTB
3 KonuuectBo KonuuectBo BeniectBa. Modb. 3HAIOT oNpeesieHue J1. BemmecrBa xomuyecTtBoM 1 Brruncnenus mo odpasiry
BELIECTBA. MounsipHas Macca. MIOHATUN «MOJIBY, MOTIh
Monspuas «MOJISIpHAs Maccay. Y MEIoT
Macca. BBIYHCIISITH MOJISIPHYIO Mac-
(kombuHUposaH cy o opmyiie
HbLU YPOK). COEMHEHNs, Maccy

BEIIECTBA U YUCIIO YACTHIL
10 U3BECTHOMY
KOJIMYECTBY BeIlleCTBa (U
oOparHble 3a/1a4H).




4 Mossipabrii MounsipHBIil 00bEM Ta30B. 3HAIOT OMpe/eCHHe . Momnspasrit 00beM Brrancnenus no obpasity
00BeM rasos. MWUTHMOJISPHBINA U KAJIOMOJISPHBIN MOJIPHOTO 00BEMA FA30B. | 1a3606pa3HBIX BEIIECTB
3akoH YMeT BEIYUCIATE 00beM
Asorapo. obbem. [locTostnas ABoraapo rasa 1o ero KoJM4ecTBY,

(kombuHuposan Maccy OIpeIeNeHHOTO

HblL YPOK). o0BpeMa WiIH gucia
MOJIEKYJI Ta3a (1 0OpaTHbIE
3a7a4M).

5,6 | Pemenne 3amau KomuuectBo BemectBa. MomnsipHast 3HAIOT U3yYCHHBIC Tabnuiie! ¢ hopmyamu Brruncnenus no
o tdhopmye Macca. MoJsipHbI 00beM TTOHSITHS, YMEIOT ATOPUTMY
(uccneoosanue MIPOU3BONTH PACYCTHI
u peghrexcus)

7 O06o0menne O06o0menne u cucreMatn3anys 3HaHui | [Ipumenstor Tabmutret ¢ hopmymaMu Pabota B mapax cMEHHOTO
cHCTeMaTU3alHs o Teme «IIpocTeie BemecTBay TEOPETUUECKUI MaTepHra Kaprouku-3aganus cocTaBa
3HAaHUU IO TeMe Ha MpaKTHKe
«IIpocteie
BEIIIECTBA»

Opox-
NPAKMUKym)
COEJUHEHUA XUMUYECKUX DJIEMEHTOB - 14 yacos

1 CrerneHb [loHsTHE O BaJICHTHOCTH W CTETIEHU YMeIoT omnpenensirTs [CX"D JleficTBHS 110 arOpUTMY,
OKHUCIICHUS U okuciennst. Cocrasienne popmyn BaJICHTHOCTh U CTCIICHb WHIMBHMIyaTbHAS pAGOTA C
BaJICHTHOCTb. COC/IMHEHUH 110 CTETICHU OKHCIICHMSL. OKHCJICHUS DJIEMEHTOB B
(Vpox OWHAPHBIX COCTMHEHMSX, KaX/IbIM yCHHKOM
00vsCHeHUs HO- COCTABIISATh (POPMyIIbI
8020 COEMHEHUH 110 CTEeTIEHU
mamepuana.) OKHCJICHUS, Ha3bIBATh

OMHApHBIE COSMHEHUSI.

2 Oxkcumpl 1 OCHOBHBIE KIIACCHI HEOPTaHUYECKHX YMeIoT ornpenensirTsh JI. O3HAKOMJICHHUE C
nerydve COCIUHCHUN - OKCUJIBI U JICTY4HE NMPHUHA/ICKHOCT BEIIECTBA | o row et OKCHIOB
BOJIOPOJIHEIE BOJIOPOJTHBIE COSTUHEHMUSL. K KJIACCY OKCHJIOB, L. O3HAKOMICHHE CO
cocau Ha3bIBATh €ro, COCTABJIATh :

HeHI/I;I.(pj)O()yK (OPMYIIBI OKCHIIOB. CBOMCTBAaMH aMMHaKa
musnbly, JI. KauecTBeHHas peakuus Ha
YTJIEKUCIIBIN a3
3 OcHoBaHUA OcnHoBanus. Monsl. Katnons! 1 annonsl. | Ha3sIBaroT ocHOBaHMA, J. O6pa3ubr ocHOBaHW
(xombunup.) OrmpenencHue xapakrepa Cpebl. OTIPEJICIISIIOT COCTAaB . MaaukaTophl, UI3MEHEHHUE UX
WunukaTops BelecTsa 1o hopmyuire, OKpPAacKH B MIETIOYHOHN cpefie
Pacro3HalOT OMBITHBIM
IyTEM PacTBOPHI IeJ0ueh

4 Kucnotst Kucnorsl. Onpenenenue xapakrepa 3HaT (HOPMYIIBI KHCTIOT, J1.0O0pa31p! KHCIoT

(npooykmueH.) cpenbl. MHAMKATOPEI HA3BIBAIOT KUCJIOTHI, . MaaukaTophl, UI3MEHEHHUE UX

OIPELENSAIOT CTEIEHb
OKHCJICHMSI DJIEMEHTA B
COCIIMHEHUH, PACIIO3HAIOT
OIIBITHBIM IIYTEM PACTBOPBI

OKpacKU B KUCJIOTHOU cpelie
Homawnuii sxcnepumenm: ¢
[IOMOILBIO YHUBEPCAIBHOTO
HMHAMKATOPa ONPEAEIUTh




KHCJIOT

XapaxkTep Cpeabl COKa, Mbljia U
Ap.

Comm kak Comnu. Cocrasnenue HopmMyI1 1o HazsiBaroT comm, . O6pasie! comneit WNunuBuyansHbIe
MIPOU3BOIHBIE cTerneHu okucieHus. Homenknarypa COCTaBJISIIOT POPMYJIBI JI. O3HakoMIeHHE C KOHCYJIbTALIUHU IO
KHUCJIOT U coJiei coJie KOJUIEKLIUEN coeit COCTaBIICHUIO (OPMYIT
OCHOBaHMI coJieit
(xombunup.)
OcHOBHBIE OCHOBHBIE KJIaCChl HEOPTaHUUECKUX Hccenenyror cBolicTBa . Tabmuna pacTBOPUMOCTH WNupuBrayansHble
KJIACChI BELIECTB U3y4aeMbIX BEIIECTB, KOHCYJIbTALIUHU IO
HEOPraHUYECKUX OTIPECIISIOT 10 (PopMyJIe cocTaBJICHUIO0 HopMyIt
BCHICCTB (YPOK- NPUHAUIE)KHOCTD BEIIECTBA BEIIIECTB, HOMEHKIIATYpe
0bobwenue) oTpesieTIEeHHOMY KJlaccy, BEIIECTB

COCTaBIITIOT OPMYITBI U

Ha3bIBalOT BEIIECTBA
Kpucrannuueck BemectBa B TBEpIOM, KUIKOM U VYMeIoT XapakTepu3oBath U | J[. Mojeny KpUCTaLITHIeCKUX

H€ PEIIETKH.
(Vpox usyuenus
H06020

razoobpasHom cocrosuun. Kpu-
CTAJUTMYECKHE M aMOP(HBIC BELIECTBA.
Tunvl KpucmanIuieckux peuemox

OOBICHATH CBOMCTBA
BCIICCTB HA OCHOBAHHUH
BHaa XHUMHYCCKOU CBSI3U U

pemeTox

Mamepuana) (amomuas, MONeKyIAPHASL, UOHHAS U THIIA KPUCTAITMYECKOM
MeManu4eckas). peuterku. Mcnons3yror
3HAHMS JIs1 KpUTUYECKOU
OTICHKH MH(MOPMAITHH O
BEIIIECTBAX, NCIOIb3yEMbIX
B OBITY
Hucrere Hucrble BEIECTBA M CMECH. [Ipupoonsle | TIpuMeHAIOT 3HAHMS s . IlpuMepsl YUCTHIX BELWIECTB U
BEIIECTBA U cmecu: 8030X, NPUPOOHDILL 243, HEPMb, | (oo om0 1 OHKH cMecei
CMECH. npupooHvle 8600bl. XUMUUSCKUN aHATIH3, P 1

(uzyuenue no-
6020
mamepuana).

pa3zielieHre CMECEN.

nH()OPMAITIH O BEIIECTBAX,
UCTIONTb3YEMBIX B OBITY

JI. O3HakoMIIeHHE ¢ 00pa3maMu
TOPHBIX ITOPOJ

Ipaxkmuueckas
paboma__Ne 4

Ouncrka
3arpsI3HEHHON
MMOBApEHHOU
coJu
(Oomawnuii
9KCnepuMerm)

Pasnenenune cmeceii. O4nCTKA BEIIECTB.
OUIBTPOBAHUE, KPUCTATITH3AIUS

[IpoBOIAT SKCIIEPUMEHT,
OMHCHIBAIOT HAOIIOACHHUS,
COCTaBJISIFOT OTYET

Pa6ora o mompo6HOit
WHCTPYKITUHM YUHUTEIISL.
CocraBieHue anropuTMa
paboThI

MaccoBas u
oOBbeMHas J0IH
KOMIIOHCHTOB
cMecu
(pactBOpa).
Kombunuposan
HbIU YPOK.

MaccoBast 1 00beMHAsT OJIU
KOMITOHEHTOB cMecH (pacTBopa).
Pacuersl, cBSI3aHHBIE C UCIIOIb30BaHUEM
TMOHATHS «JOJIS.

YMeEIT BBIYUCIATH
MacCOBYIO JIOJIO BEIIECTBA
B pacTBope.

Cauyaror ¢Boii crocoo
JIEWCTBUM C DTAJIOHOM




10 Pemenne PacueTsl, cBA3aHHBIEC C MCIIOIL30BAHUEM | YMEIOT MIPOU3BOIUTH HO,Z[pOGHBIﬁ aHaJIu3
I;:HCEST;;IX HOHATHA «IOJIA . pacueTsl, CBsI3aHHBIE C 3amaun. Pacuersl mo
HAXOKJICHHE MIOHSTHEM «JIOJISD» AITOPUTMY
00BEMHOH U
MacCOBOHI
JOJIEH CMECH.

(Vpox-
YApasicHeHue ¢
NeMeHmamu
COPeBHOBAHS).

11 | IIpakmuueckas IIpuroroBnenue pacTBopa ¢ 3aJJaHHOH YMeTb rOTOBUTH PacTBOPHI
paboma Ne 5 MaccoOBOM J10Jiel pacCTBOPEHHOTO 3aJlaHHOM KOHIIEHTPAIIUH.
[Tpurorosnenue BEILIECTBA.
pacTBopa ¢
3aJaHHOH Mac-

COBOM J10J1€H
PacTBOPEHHOTO
BEIIECTBA.

12 | OGoOmeHne 110 O06o0meHre W cucTeMaTnu3anus 3HaAaHUK | YBEPEHHO MOIB3YIOTCS
TeMe ydqammxcss 1o TemMe «CoequHEHHs | XUMHYECKOH
«Coenunenus XUMHYECKUX IIEMEHTOBY» TEPMHHOJIOTHEN U
XUMHUYECKUX CHUMBOJIMKOM, 3HAIOT
3JIEMEHTOBY OCHOBHBIE KJIaCCHI
(ypox- HEOPraHWYECKHX BEILECTB.

NPAKMUKYM) O1eHNBAIOT JJOCTUTHYTHIE
pE3yIBTATHI

13 | KourpoJabHas IIpoBepka 3HaHMIA, YMEHUI U HABBIKOB JeMOHCTpUpPYIOT yMEHHUE
padora Ne 2 yuarmmxcs no Teme «CoequHeHus I10JIB30BAThCSI XUMUYECKOMI
«Coenunenus XUMHUYECKUX IIEMEHTOBY» TEPMHHOJIOTHEN H
XUMHUYECKUX CHUMBOJIMKOM, 3HAaHUS
JJIEMEHTOBY» BEIIECTB OCHOBHBIX
(konmpoaw, KJIaCCOB HEOPTraHMUECKHUX
oyenKa u BemecTs. OLEHUBAIOT
KOppeKyus JIOCTUTHYTHIE PE3yJIbTAThI
3HAHUIL)

14 | Aramms Koppekuus 3Hannii, ymeHuil 1 HaBbIKOB | OLICHHBAIOT AJOCTUTHYTHIE
KOHTPOJIBHOM yuyamuxcs no Teme «CoeTuHeHns Pe3yNbTaThl, peIaoT
paloTEI XUMHUYECKUX IIEMEHTOB» pacueTHbIE 3a1a41

N3MEHEHUA, IPOUCXOJAIME C BEHIECTBAMM — 11 yacos
1 duznyeckue u XuMuueckas peakuus. Y CI0BUS U 3HaI0T MOHATHUSA . lpumeps! GpU3NUECKUX U

XUMHYECKHE
SIBJICHHSI.
(uzyuenue
H06020

MPU3HAKH XUMHIECKHUX PEaKIInil.
Knaccuduxkanms XuMHYECKUX PeaKIuii
I10 ITOTJIOIIEHHUIO WX BBIIEICHUIO
SHEPTUH

XUMHYECKas peakius,
AK30TEPMUYECCKAST PEAKITHUS,
SHAOTEPMUIECKAs PEAKITHS,
peaKIus rOpeHus

XUMHYECKHUX SBICHUN




mamepuana)

3akoH
COXpaHCHUS

MacCChI BEUICCTB.

3aK0H COXpPaHEHUS MACChI BEIIIECTB.
YpaBHEHUS U cXeMa XUMUYECKOU
peakuuu. KoadduuueHTsl.

3HaI0T 3aKOH COXpaHEHUS
Macchl BEIIECTB,
COCTaBIISIIOT YPaBHEHUS

IIpe3enranus K ypoky

WnauBunyanbHas paboTa ¢
Ka)XIIBIM y4armmcst

XuMudeckue XUMHYECKUX PEeaKIni
ypaBHEHUS
(ycBoenwme
HaBBIKOB U
YMEHHUH)
CocraBneHue YpaBHEHUS U CXeMa XUMUUYECKOI CoOCTaBIAIOT ypaBHCHUS Kaprouku-3ananus WunnBuayansHas padoTta ¢
ypaBHEHHI peaxiun. KoaddumeHTs XUMUYECKUX PeaKlui KaXK]IBIM y4aIlIuMCs
XUMHYCCKHX
peaxkuunii
(xombunup.)
Pacuersl o Brruncnenne no XuMHIECKUM VMEIT BEIUHCIIATH 10 3aJauHUKN
XUMHYSCKUM ypaBHEHUSIM MacChl, 00beMa WK XUMUYECKUM YPaBHECHUSIM
YpaBHEHHUSIM. KOJIMYECTBA OJTHOTO U3 MPOIYKTOB Maccy, 00beM |
(uccneoosanue pEeaKIMU [0 Macce UCXOMHOTO BEIIECTBA | KOJUYECTBO OJHOTO U3
u peghrexcus) 1 BEIIECTBA, MPOTYKTOB PEAKITUH TIO
Macce HCXOHOTO
BeIlleCTBa
Peaknu Kiaccuduxarms XuMHIeCKIX PeaKITuit Ymems oTnnyares peakuuu . IonyueHnue rugpokcuia
Pa3NOKEHUS. 10 YHUCITY U COCTaBY UCXOAHBIX U gﬁ%%”;%};ﬁ; Iggl Apyrux menu-11; paznoxenue
(npodyxmust.) MIOJIy4YMBIINXCSl BEIIECTB - PEAKIIUU COCTABIISTE ypa’BHeHI/IH IIEpMAaHraHara Kajusi;
pasnoxenus. [lonamue ckopocmu peaKuui JaHHOTO TUIa. pas3inoXxXeHue nepoKcuaa
xumuyeckou peaxyuu. Kamanuzamopot. BOJIOpO/JIa
Depmenmol
Peaknun Knaccudukanust XUMHYECKUX PEaKITHiA Ymemo orimuars peakuuu | J[, OkuclIieHUe MU B IUIAMEHH
c(:oemgHeHmI. 10 YHCIIY ¥ COCTaBY UCXOJHBIX U ggiﬁgﬁf;ﬁl; I?IE’IIPYFI/IX CITUPTOBKH §
H]Z?Lj?wy ;tgt}g]-yoeaﬂ ggquHBmHXCﬁ BeIeCTB (peakuuu COCTABIIATH YpABHEHNA I. BiiaI/IMOI[eI/ICTBI/IC JKeles3a ¢
nuHeHus). Kamanumuueckue u peakuuii JaHHOrO THIIA. cepou
HekamanumuyecKkue peakyuu,
obpamumvle U HeoOpamumvle peaKyull.
Peaknun Knaccuduxanms XUAMHYECKUX PeaKIuii Ymems ornnuate peakuuu | 1. BsaumopeiictBue
3aMelIeHUs. 10 YHUCITY U COCTABY UCXOAHBIX U 3aMEIICHUA OT APYTUX pa30aBIIEHHBIX KUCIIOT C
(uccnedosanue IIOJIyYUBIIHUXCS BEUIECTB - PEAKLIUU THIIOB PEAKLHI, 3HATh MeTajljlaMU
u pepaexcus) 3aMelIeHns. XMMHYSCKHE CBOMCTBA

METAJIVIOB - B3aUMOJEICTBHE C
pacTBOpaMu KUCIOT U conell. Psin
HaIpsDKEHUH METaJuIoB

YCIIOBHS TEUCHHS U YMETh
COCTaBIIATh YPABHEHUS
peakuuii B3auMOIeHCTBUSA
METaJJIOB C PacTBOpaMH
KHCJIOT | COJIEH, NCIIONb3Ys
Pl aKTUBHOCTH METAJLJIOB.

JI. 3amenienue Mequ JKeJIe30M B
pacTBoOpe COIM MEIU




Peaknuu 1 Knaccuduranms XuMHIECKUX peaKui Ymems otmuuars peakuun | . PactBopenue ruapokcuaa
oOMeHa. 10 YHCITY U COCTaBY UCXOJHBIX U o0OMeHa OT IPYTUX THIIOB menu-11 B kxucnorax;
[IpaBumo MTOJTyYHBIINXCS BEIIECTB (PEaKIiuu PEaKIyii, COCTaBIIAThH B3aNIMOCHCTBHE OKCHIA METH-
bepromnne oOMeHa). YpaBHEHHUSI pEaKIIHiA Il ¢ cepHoii kucnoToi
(usyuenue JaHHOTO THIIA, OIIPELEIATh
/HWZ‘;%ZWM ) BO3MOKHOCTE POTCKAHH

peakmmii oOMeHa B

pacTBopax J0 KOHIA.
Turnsr 1 XUMHYECKHE CBOMCTBA BOJALI. TUIIBI Ymems cocTaBnsaTn
XUMHYECKUX pe- XUMHYECKUX PEAKIIHHA 10 YUCITy U ypaBHEHUS peaxiuii,
aKIMii Ha COCTaBY MCXOJIHBIX U TOJyYEHHBIX XapaKTEPU3YIOIIUX XU-
npuMepe BeniecTB. Bosia u ee cBoiicTRa. MHUYECKHE CBOMCTBA BO/IbI,
CBOMCTB BOJBL. T'upponus OTIPEETATh TUTIBI
(vesoenue XUMHYECKUX PEaKIIH.
HABbIKOB U
yMeHuti)
O0600meHue 1 1 IIpocThie U CIIOKHBIC BEIIECTRA. Ornpenenstor Kaprouku-3amanms
CUCTEMaTH3alus OCHOBHBIE KJIACCHI HEOPTaHUYECKUX MPUHAJICKHOCTD BEILIECTB
3HaAHUM BEIIECTB. XUMUYECKUE peakliui. TUNbl | K ONpeIeIEHHOMY KJIaccy,
«Kaccer XUMUYECKUX PEaKIUi. Y paBHEHUS COCTaBJISIFOT (POPMYJIBI
HEOPraHUYECKUX XUMUYECKUX peaknuid. Pacdersl mo BEIIECTB, YPaBHCHUS
BELIECTB. THIIBI YPaBHEHUSIM PEaKIIUiA. XUMHYECKUX PEaAKIIHH,
XUMHUECKUX OTIPEIEISIFOT UX THII,
peaxkiuin MIPOU3BOAT PacyeTsl IO
(xomnaexcnoe YPaBHEHMSM PEaKIIHii.
npuMeHeHue
SHAHUU, YMeHUll,
HABLIKOB)
Koutpoabnas |1 IIpoBepka 3HaHMIA, YMEHUI M HABBIKOB OrneHka coOCTBEHHBIX
padora Ne 3 o Teme «/3MeHeHus, TPOUCXOAIINE C | KOMIIETCHIIUN O
«/3meHeHus, BEIIECTBAMID) A3YYEHHOMY MaTepHary
MIPOUCXOISIINE
C BEIECTBAMID»
(xonmpono,
oyeHKa u
KOppeKyus
SHAHUIL)

PACTBOPEHHME. PACTBOPbBI. PEAKIIU NOHHOT'O OBMEHA U OKUCJIMTEJIbBHO-BOCCTAHOBUTEJIbHBIE PEAKIIUMU — 16 yacoB
PactBopenue. 1 PactBopsl. [Iponecc pacTBopenus. 3uams onpeneneHue [ICXD, Tabnuua
PactBopumMocTh dmuyueckas 1 XUMUIeCKas TEOPUH MIOHSTHUS «PACTBOPBI», PacTBOPUMOCTH
BEIIIECTB B BOJIC. pactBopoB. ['uapatsr u YCIIOBUS PACTBOPEHUS
(usyuenue KpUCTAJUIOTHAPATHL. PacTBOpuMOCTH BEIIEeCTB B BOJIe. Y uemo




H0B020 BEIIECTB B BOJIE. XOPOIIIO PACTBOPUMEIE, | TIOIH30BATHCS TaOIHIIeH
Mamepuana) MajopacTBOPUMEBIE U MPAKTHIECKHU pacTBOPUMOCTH.
HEpacTBOPUMBbIE BEIIIECTRA.
HackieHHble, HEHACHIIICHHEIE,
TEePECHIEHHbBIE PACTBOPHI
DJIeKTPOJIUTUYE DNEKTPOJIUTHI U HEIIEKTPOTUTHL. 3namp onpeneeHue J1. ICTIpITaHKUE BEIIECTB U X
cKas DNEKTPOIUTUIECKAS JUCCOLIUATIHS. TMOHITHH «IJICKTPOIUTY, pacTBOpOB HA
JIMCCOITHAITHS. CusbHBIE U CITa0bIe DIIEKTPOIUTHI. «HEDJIEKTPOJIUTY, 3JIEKTPONPOBOIHOCTh
Kombunuposan CreleHb AUCCOIUALINHT «AIIEKTPOIUTHYECKAS Ypoku Kupuna u Medoaus
HblU YPOK. JIMCCOITHAITIS, «CHJIBHBIN
3JIEKTPOIIUTY, «CIAOBIN
3JIEKTPOJIUT, IOHUMATh
CYILHOCTh Mpolecca
SIEKTPOJTUTHUECKON
JIMCCOIHALINH.
OcCHOBHEBIE Honrl. Katnons! 1 aHnoHBI. 1OHBI 3Hamb OCHOBHEIC J. 3aBUCUMOCTD
MTOJIOJKCHHUS MPOCTHIE U CIIOXKHBIE, THJIPATUPOBAHHBIE | MOJIOKEHUS TEOPUHU 3JIEKTPOIPOBOJHOCTH YKCYCHOM
TEOpUU U HEeTHJIpaTUpOBaHHEIE. Jucconuaus SJIEKTPOIUTHUECKON JHC- KHUCIIOTHI OT KOHIICHTPAIUU.
3JIEKTPOIUTH- KHUCIIOT, IIEJI0YCH, COJIeH B BOJIHBIX COITHAINH. JBm>xeHre oKpaleHHbIX HOHOB
YEeCKOH pacTBopax Konkpetusupyrot moHATHE | B AIEKTPUUYECKOM MOJIE
JIMCCOIHALINY. HOH
Kombunuposan
HbLU YPOK.
HNounrie Peaxinm nonnoro oomena. Peaxima Ymems cocraBnare M. Peakuuu, uaymue c
ypaBHEHUS HEUTpaIu3auu YpaBHEHUSI peaKIIUid o0Opa3oBaHHEM 0CaJiKa,

.(npooyxmusnwiti)

HOHHOTO 00OMeHa, TTOHH-
MaTh UX CYIIHOCTb.
OrnpenensiTh BO3MOXHOCTD
MIPOTEKaHUS peaKIuit
HOHHOTO 00MeEHa.

BEIZICTICHUEM T'a3a, PeaKITus
HeUTpanIu3auu

YnpaxxHenus B

Peakuy noHHOTO OOMEHA.

Ymems cocTaBnsaTe

JI. Peakuuu, uaymmue c

COCTaBJICHUU YpaBHEHUS peakiuit o0Opa3oBaHHEM 0CaJiKa,
HOHHBIX HOHHOTI'O 06MeHa, ITIOHH- BBIACJICHUEM I'a3a, pCaKI s
ypaBHEHUH MaTh HX CYIIHOCTb. HeUTpanm3aruu

peaxkuui. OrnpeaensTe BO3MOXHOCTb

Ypox- MPOTEKAHUS PEeaKIIUHA

YnpasicHeHue ¢ MOHHOTO OOMEHa.

neMeHmamu

COpEesHOBAHUSL.

Kucnotsl B Kunaccudukariyst KUCIOT, UX XH- 3name knaccUPUKAIMIO U JI. TlonyueHue HEpacCTBOPUMOTO
CBETE TEOPUU MUYECKHE CBOWCTBA B CBETE TEOPUHU XMMHYECKUE CBOMCTBA THUIPOKCHIA ¥ B3aNMOJCHCTBIE
DIEKTPOIUTHYE- AIEKTPOTUTHUECKON JUCCOIMAIINH. KHUCIIOT. YMemsb COCTABIISITh | €ro ¢ KUCIOTAMHU




CKOH
JTUCCOITHAIIHH.
Kombunuposan
HbIU YPOK.

YpaBHEHUS peaKkini,
XapaKTEepU3YIOLIUX XUMU-
YecKHe CBOMCTBA KUCIIOT B
MOJIGKYJISIpHOM U HOHHOM
BHUJIE.

JI. B3auMoeiicTBUE KUCIOT C
OCHOBAHUSIMH, OKCHUJIAMU
METAJI0B, METAIUIAMH, COJIIMU

7 OcHoBaHUs B Kiaccudukarus ocHOBaHHH, UX 3namo KIaccupUKaIMIO U J1. BanmopeiicTBue menodeit ¢
CBETE TCOpUU XUMUYECKUE CBOMCTBA B CBETE TCOPUH XUMUYECKUE CBOMCTBA OKCHJIaMHU HEMETAIIJIOB, COJISIMHU.
AIEKTPOIUTH- 3JIEKTPOJIUTHUECKON JTUCCOLIUALINH. OCHOBaHUU. Ymemsb [TonxyyeHue HepacTBOPUMBIX
YeCKOi COCTAaBIIATh YPABHEHUS OCHOBaHUI
JIACCOLIALINH. peakuuy,
usyuenue XapaKTEPU3YIOMINX XUMHU-

H08020 YEeCKHE CBOMCTBA

Mamepuana OCHOBaHHI B MO-
JIEKYJISIPHOM U HOHHOM
BHJIC.

8 OKcHObI B CBETE Kiraccuukarus okcumaoB, ux 3namo x1accupUKaIIo U JI. B3auMoieiicTBrEe OCHOBHBIX
TEOpUU XUMUYECKUE CBOMCTBA B CBETE TCOPUHU XUMUYECKUE CBOMCTBA OKCHJIOB C KHCJIOTaMH, BOJIOM
3JICKTPOIUTHYC- 3JIEKTPOJUTHUECKON JTUCCOLUALIMH. OKCUJOB. Yumembv J1. B3aumoaeiicTBUE KMCIOTHBIX
CKOHU TaBISATh YPABHEHUS .
HOCONMALIH, IC)(;;KHHﬁ, ypasHE OKCHJIOB CO II[EI0YaMH, BOJOI
I{ozl46uyup06ay XapaKTEPU3YIOIIUX
HblU YPOK. XUMHUYECKUE CBOMCTBA

OKCUJIOB B MOJIEKYJIIPHOM
Y MOHHOM BHJIE.

9 Comu B cBeTe Kiaccudukarust cosieli, ux XuMu4eckue | 3namsb KiacCU(pUKAIMIO 1 JI. BzauMoneiictBue coJjieii ¢
Teopuu CBOICTBA B CBETE TEOPUU XUMUYECKUE CBOMCTBA KHCIIOTaMH, IEJIOYaMH,
SJICKTPOITUTHYCC SJIEKTPOIUTHUECKOU TUCCOIHALIIH. cpenHux cojieil. Yuemo COJISIMH, METaJLTAMH
Kou COCTAaBJIATh YPABHEHUS
JIUCCOILTHUAIIHU. peaKHHﬁ,

Kombunuposan XapaKTEPHU3YIOMINX XHUMH-

HbIUL YPOK. YECKHE CBOMCTBA CPETHUX
coJieif B MOJICKYJISIPDHOM U
HOHHOM BHJIE.

10 | I'eneruueckas OCHOBHBIE KJIACCHI HEOPTaHUYECKUX HassiBaroT coenqunenus Tabnuiia pacTBOPUMOCTH

CBSI3b MEXIY BEILIECTB HA3YYEHHBIX KIIACCOB,
Kilaccamu COCTaBIAIOT YpPaBHEHUS
HEOpraHu- XUMHUYECKUX peaKIni
YECKUX

COEMHEHUN.
Kombunuposan
HbllL YPOK.

11 | IIpakmuueckas BrlinosnHeHNe ONbITOB, Obparenue ¢ ComnsiHas ¥ cepHast KMCIIOTHI,
paboma Ne 6 JACMOHCTPUPYIOIIHNX I'CHETUYCCKYIO 71a00paTOPHBIM TUPOKCUJ HAaTpus, JIJAKMYC,
Nounsre CBSA3b MEXJ1y OCHOBHBIMU KJIacCaMH 000py/TIOBaHNEM, cynbdaT Meu, KapOooHaT




peaxkuuu.
VYcaoBus
TCUCHUS
HOHHBIX
peakuuii B
pacTBope 110
KOHIIA.

HEOPTaHNYECCKUX BECUICCTB

BEIIESCTBAMH B
COOTBETCTBHH C TIPaBUIAMHU
Tb. HabmroneHne cBOIMCTB
BEIIECTB U MPOUCXOJIAIINX
C HUMH SBJICHUN

KajlblIusA, U3BCCTKOBas BOJa

12 | IIpakmuueckas BrlmosTHeHME OTIBITOB, Ymems oOpamarscs ¢ ComnstHast 1 cepHast KHCIIOTHI,
paboma Ne 7 JIEMOHCTPUPYIOIINX TEHETHUECKYIO XUMHYECKOU MOCYA0H U TUIPOKCH]T HATPUS, TAKMYC,
Pemenne CBSI3b MEXTy OCHOBHBIMU KJIaCCaMH 71a00paTOPHBIM OKCHJ MEJIM, JKEJIE3HBIN I'BO3/b,
OKCHCPUMCH HEOPraHUYECKHX BEIIECTB 000pyI0BaHHEM. cyb(ar Me/u, CIUPTOBKa,
TaJIbHBIX 321121 Wcnonp3oBaTh XJ0pua Oapus, IIMHK, MEITb.

prOOpETCHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKOU
JESTeITLHOCTH ISt
6e3omacHoOro obparieHus ¢
BEIECTBAMH.

13 | OkucanuTensHO- Knaccudukanms XUAMHYECKUX PeaKIuii 3namp onpeeNeHNs J1. B3aumoielicTBUE IIMHKA C
BOCCTaHOBUTEIIb 110 U3MECHEHHIO CTEIICHEH OKHCIICHUS MIOHATHH «OKHCIIUTETIBY, Cepoi, CONITHOM KUCIOTOH,
HBIE PEaKLIHH. XHUMHYECKUX JIEMEHTOB. «BOCCTaHOBUTEIbY, xnopunoM meau-11,

Ypox OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE «OKHUCJIICHUEY, B3aNMO/IEIICTBHE XJIOPHOM 1
00bsICHENUs HO- peakuuu. OKUCIUTENb U (;fOCCTaHOBHeHHe»' CEPOBOJOPOAHON BOJBI.
6020 BOCCTAHOBHTENb. OKUCIIEHHUE U Memb ONPCICIIATE
Mamepuanda. BOCCTaHOBIICHHE. OKHCIINTCIIH 1

BOCCT@HOBHTEJIH, OTINYATh

OKHCITUTEIFHO-

BOCCTaHOBHTEJIbHBIC

peaKIuu OT IPYTUX THIIOB

PEaKIii, pacCTaBIATh

K03 PUITEHTH B

OKHUCITUTEIILHO-

BOCCTaHOBUTEILHBIX

PEAKIISIX METOIOM

3JICKTPOHHOTO Oajanca.

14 | YopaxHeHus B OKHUCIUTENHHO-BOCCTAHOBUTEIIbHBIE Ymemp paccraBisiTh Kaprouku-3ananus
COCTaBJIEHUU peaxiuy. OKUCAUTENb U k03 pueHTs B
OKHCITUTENHHO- BoccTaHOBUTENb. OKUCIIEHUE U OKHCITUTEIFHO-

BOCCTaHOBHTEIb BOCCTaHOBJICHHE. BOCCTaHOBUTEIBHBIX
HBIX PEaKIni. peaxIusaX MEeTOIOM
Ypox- 3JIEKTPOHHOTO OanaHca.
NPAKMUKYM

15, | CsoiicTBa XVWMHUYECKHE CBOMCTBA OCHOBHBIX Ymems coctaBnare

16 | Bemects KJIACCOB HEOPT'AaHUYECKHUX COCAMHCHUN. | XUMHUYECKUE YPABHCHUS,
W3YYEHHBIX XapaKTepPHU3YIOIIHe




KJIaCCOB XUMHYECKHE CBOHCTBA
COEJMHEHUN B OCHOBHBIX KJIACCOB
CBeTe HEOPTaHWYECKHUX COE/IH-
OKUCIIUTEIILHO- HCHUIA B MOJICKYJIIPHOM U
BOCCTaHOBHTEIh MOHHOM BUJIE,
HBIX PEaKIuil. paccMaTpHBaTh UX C MO3HU-
Kombunuposan U ydeHus 06
HbIU YPOK. OKUCJIHUTENHLHO-
BOCCTaHOBUTEIBHBIX
peaKIusIX.
PedanexcuBnas paza
HUTOTOBOE INIOBTOPEHME, JIEMOHCTPAIIUS IMYHBIX JJOCTUKEHUMN YUAIIUXCS — 4 yaca
1 O6o6menne wu |1 Briuucnenus no ypaBHEHUAM Brruucnsror maccy, 00beM | 3ajauHUKHU, KQPTOYKH C
CUCTEMaTH3aIHs XUMHYECKUX PEeaKITii 1 KOJIMYECTBO BEIIECTBA 110 | 3aJaHUSIMHU
3HaHUH o YpaBHEHUSAM peaKiuit
Kypcy 8 kiacca,
perieHue
pacueTHbBIX
3a/aq (ypox-
NPAKMUKYM)
2 O000mieae u |1 O6o06menne u cucreMaru3anys 3Hanuil | [IpeacrasisroT 3amuTa MUHATIPOCKTOB
CUCTEeMaTH3alus 0 KypcCy 8 Kilacca, pellieHne pacyeTHhIX | HH()OPMAIUIO TI0 TEME
3HAHWUH o 3a1a4 «OKHCTUTEITEHO-
Kypcy 8 kiacca, BOCCTaHOBUTEJIbHBIE
perieHue peakum» B BUJE TaOIHII,
pacueTHbBIX CXEM, OTIOPHOTO
3amaq KOHCITEKTa, B TOM YHCJIE C
(komnnexcroe IIPUMEHEHUEM CPEJICTB
npumeHeHue HUKT
3VH)
3 Hrorosas 1 IIpoBepka 3HaHW, yMEHUI, HaBBIKOB 10 | OLIEHUBAIOT CBOU 3HAHMUS,
KOHTPOJILHAsI BCEMY KypCy XMMHH § KJlacca YMEHHS, HABBIKH
padora Ne 4
4 Ananus 1 Koppexkuus 3nanuit WNunuBuayansHele 3a1aHus HA
KOHTPOJILHOM MOBTOPEHUE MaTepuaa
paboTs
PE3EPB 2
UTOoro 70




TemaTnueckoe mJIaHMpPOBaHUE MO0 XUMHHU. 9 Ki1acc (0a30BbIH KYpC).

Ne | Tewma, 6uo/ koi- | OcHOBHOE cofep)KaHUE TeMBbl, TEPMHUHBI U XapaKkTepuCTHKa OCHOBHBIX Hemoncrpanuu ([1), [Ipumeuanue
/| mun ypoka BO TOHATUSA BHUJIOB AEATEIbHOCTU naboparopHsie onbITHI (J1) (MHKJIFO3WBHBIE KJIACCHI;
4acoB (IpenMeTHBIN pe3ynbTar) MOBBIIIEHHBIH YPOBEHB)
da3a 3anycka (COBMeCTHOE IPOEKTHPOBAHKE M IJIAHMPOBAaHHME Y4e0HOI0 rojia)
O0mas xapakTepuCcTHKA XHMHYECKHX 3JICMEHTOB H XHMH4YeCKuX peakuuii — 10 yacos
1 | XapakTepucTuka 1 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3HAIOT MOHATHUS . momemn atomoB; IICXD
XUMHHCCKOTO XUMUYECKUX JIEMEHTOB, MPOCTHIX XUMUYECKUH IJIEMEHT,
3JIEMEHTa TI0 €T0 .
HOJIOKEHMIO B IIe- BEIIECTB U COSIMHEHUI AJIeMEHTa B aToOM, TIPOCTOE U CII0KHOE
PHOIUUECKOI npeaenax rIaBHBIX TOATPYII U BEIIECTBO, OTHOCHUTEIHHAS
CHUCTEMC nepuosoB [ICXD aTOMHAsI U MOJIEKYJIApHas
XUMHIHCCKUX Macchl. OOBSICHSIOT
anemenToB JI.1. >
MeHeneena (hm3uyecKuii CMBICT
(8600nb111) MOPSIIKOBOT'O HOMEDPA,
HOMepa MepHoJia U TPYIIIEI
2 | XapakTepuctuka | 1 [Inan xapakTEepUCTHUKHU DIIEMEHTA. OOBscHAIOT Ypoxku Kupumna u Medoams,
XAMIICCKOTO XapakTepucTHKa METalla, HeMeTalla. 3aKOHOMEPHOCTH MPE3CHTAIUA K YPOKY
3JIEMEHTA T10 eT0 .
HOJIOXKEHHUIO B IIe- M3MEHEHUs CBOWCTB
PUOIUIECKOM SJIEMEHTOB B Mpezeiax
CHCTEMC MaJibIX IIEPUOJOB U
XUMHUYECKUX
TJIAaBHBIX TIOIPYIII
anemenToB JI.M. APy,
Menzeneena XapaKTepPU3yIOT
(kombuHuposan XUMUYECKUHN DIIEMEHT
HblL)
3 | Caoiicra 1 KucnotHbsli Wi OCHOBHBIN XapakTep 3HAIOT XUMHYECKHE JI. Peakuuu, XxapakTepHble a4
ggﬁgggg;lﬁ TUIPOKCHIA DIIEMEHTA KaK CBOVICTB BEIIECTB KHCJIOT, OCHOBaHUH, OCHOBHBIX
9 v
KHCJIOT, CoJici B OTJIMYUTENBHBIN €ro MpU3HaK. OCHOBHBIX KJIaCCOB U KUCIOTHBIX OKCHUJIOB
cBere Teopuu D] 3aBUCUMOCTb XapaKTepa OKCUaa 1 HEOPTaHUIECKUX
u OPB THUAPOKCHIIA JIEMEHTOB TTOOOTHBIX COCTMHEHUU, BOBMOXHOCTh
(K‘){‘mu””p oéan MTOATPYII OT CTENCHH OKUCIIEHUS MIPOTEKAHHS PEAKITHIA
Hoitl) JJIEMEHTA. MOHHOTO OOMeHa.
3anuChIBAOT YPaBHEHUS
peakuuii B MOJIEKYJIIPHOM
Y IOHHOM BUJIE,
COCTABJISAIOT 3JIEKTPOHHBIN
Oamanc ans OBP
4 | I'enernueckue 1 I'eHeTndeckue psasl METAIIA U 3HAIOT MOJI0KECHUE . Pazmuanbie hopMbI TaOIHITHI

psAAabl MCTAJLJIOB 1




HCMCTAJITIOB HeMeTau1a. XUMHUYECKUE CBOMCTBA METaJJIOB U HEMETAJIJIOB B Ilepuonnueckoit cucremsl
g’;L%M6“H”p 06dHH BEIIIECTB OCHOBHBIX KJIaCCOB 5 HC?’(S; 3HAIOT XUMHUYECKHUE
HEOPraHUYEeCKUX COCAMHEHUI CBOMCTB BELIECTB
OCHOBHBIX KJIaCCOB
HEOPraHUYEeCKUX
COCJIMHEHUH, BO3MOKHOCTH
MIPOTEKAHMSl peaKIui
WOHHOTO OOMEHa.
3anuChIBAIOT YpaBHEHUS
peakiuii B MOJIEKYJIIPHOM
1 MIOHHOM BHJIE,
COCTABIIAIOT 3JIEKTPOHHBIN
bamanc s OBP
AMdoTepHOCTD. ITousTre aMmbOTEpHOCTH Ha IPUMEPE 3HArOT CBOMCTBA JI. Ilomy4uenune THAPOKCHIA
(uzyuenue nosoco OKCHJa U TUAPOKCUJIA ATFOMUHUS 1 amM(pOTEePHBIX OKCUJIOB U LIMHKA U UCCIICI0BAHUE €ro
Mamepuana) nuHKa. ['eHeTnueckue pspl MeTauia u TUAPOKCHJIOB, 3aIIUCHIBAIOT | CBOICTB
HEMeTasla, IEPEXOAHOT0 AJEMEHTa YpaBHEHUS] XUMHYECKHUX
peakmmii. COCTaBISIOT
TEHETHUYECKHUE PSIbI
METAJIOB, HEMETAJIJIOB,
MEPEXOAHBIX JIEMEHTOB
Knaccuduxkarst Knaccudukanus XUMHYECKUX PeaKIHid YuMerot knaccuduiposars | IIpe3eHTarus Kk ypoky
XUMHUYIECKUX M0 Pa3IMIHBIM OCHOBAHMSIM: COCTABY M | XUMHUYECKUE PEAKIIUH 110
peakuuit YUCITy Pearupyronux 1 00pa3yroIIuxcsl | pa3IHdHBIM OCHOBAHWUSIM.
(uzyuenue HOB020 BEIIIECTB; TEIIOBOMY 3P PEKTy; 3HAKOMSTCS C TIOHATUSAMHU
mMamepuana) HaIpaBJICHUIO; U3MEHEHHUIO CTEIICHU 9K30- U HHAOTEPMUYECKAs
OKHCIICHUSI 3JICMEHTOB; (pa3oBOMy peakiusi, ToMO- U
COCTAaBY; HAJIMUMIO KaTalu3aTopa reTepOoreHHas peaKiys,
KaTaJuTHIecKas u
HEKaTaJIuTU4ecKas
peakuust. COCTaBIAIOT
YpaBHEHUS] XUMHYECKHUX
peakuui
ITonsiTue o IToHsATHE O CKOPOCTH XUMUYECKOU 3HaKOMSTCS C TOHATHEM . Peaknuu,
CKOPOCTH peakunu. @akTopkl, BIUSIOIINE HA CKOPOCTh XUMHUYECKOM JEMOHCTPUPYIOILINE
XUMUYECKOU CKOPOCTb PEaKIUu. peakiun. OOBICHSIOT C 3aBUCUMOCTh CKOPOCTH PEaKIIUU
peakuuu MIPUBEIAECHUEM IPUMEPOB OT pa3MUYIHBIX (PAKTOPOB

(npooyxmuenoiii)

BIIMSTHUE HEKOTOPBIX
(hakTOpPOB Ha CKOPOCTH
XUMUYECKUX PEaKLUn

JI. BzanMoaencTBrue KUCIOThI C
IIUHKOM H KEJIC30M

JI. B3anMoaencTBrue KUCIOThI
pa3HOl KOHIIEHTPALINH C
ITHHKOM




JI. Peakmyst KMCIOTEI C
JKEJIE3HBIM IMOPOIIKOM U
JKEJIC3HBIM TBO3JIEM

JI. B3auMoeiicTBre oKcuma
MEJIH C KUCTIOTOU MpH
HarpeBaHUU

8 | Karanuzartopsl Karanuzatops! u karanu3. HrMOUTOPEL. | 3HAKOMSTCS C TIOHSATHEM M. T'omoreHHsIil 1
(usyuenue nosoco AHTHOKCUIAHTHL. DEPMEHTHI karanuzarop. [IpoBoasr FeTepOreHHbIN KaTalus.
Mamepuana) OTIBITHI, MOATBepkAatone | depMeHTaTUBHBIN KaTalus.

BIUSTHUE KaTanm3aropa Ha | HrubupoBanme

CKOPOCTb XUMUYECKOU JI. PaznoxxeHue nepokcuia

peakuuu BOJOpPOJA C MOMOIIBIO OKCHJA
Mapranna-1V u karana3ssr
OO0HapyXeHHE KaTalla3bl B
HEKOTOPBIX MHUIIEBBIX
npoaykrax. MarnbupoBanme
B3aUMOJICUCTBUSI KUCIOT C
MeTaJUIaMU YPOTPOIIMHOM

9 | O606meHne u O06o00mienue u cucreMaTu3anus 3Hannil | [IpoBoasT peduiekcuro Kaprouku-3aganus
CHUCTEMaTH3aIHs o Teme «O01mast XapakTeprCTHKa COOCTBEHHBIX AOCTHKEHHH.
3HAHUU XUMHYECKUX JJIEMEHTOB U XuMu4eckux | O00OmaroT 3HaHUS IO
(vpox- peaxuin MIPECTaBIEHHON
NPAKMUKYM) uHopMaImu B BUJIC

TaOIUII, CXeM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCJIE C
npumeHenuem UKT

10 | Pemenue 3anau 3HAKOMCTBO € OHATUSMH MaccoBasl U IIpoBogsT pacueTs! o [IpesenTanus K ypoky
Ha BBIXOJ 0o0BeMHAsA J0JIs BBIXOa MPOTyKTa YpaBHEHHUSIM XUMHYECKHUX
MPOIyKTa peakuuu. Pemenue pacyeTHbIX 3a1a4. peakuuii Ha BBIXOJ
peaxium. MPOAYKTa peakluu
[IpoBepounas
pabora

da3a NOCTAHOBKHU M pellleHHusl y4eOHbIX 3a1a4
MeTtaJuibl — 17 yacoB
1 TTonoxenue XapakTepuCTHKA MOJIOKCHISI METAJIJIOB | 3HAIOT ITOJIOKEHHIE . Konmnexuust Metanibl

METAILIIOB B B [ICXD, cTpoeHne aTOMOB METAILIIOB, metannos B [ICXD, IIpe3enranus K ypoky
I[ICXD. Obumwme MeTaJUTh4YecKasi CBsI3b, PU3NUEcKue XapaKkTepHU3yIOT
dusnueckue CBOICTBa MPOCTHIX BELIECTB METAIIJIOB. (u3nueckue cBOKCTBa
CBOMCTBA Jlerkue u TspKenble MeTalbl. UepHbie, METAJJIOB Ha OCHOBE
METAJJIOB LIBETHBIE U JIParoleHHbIE METaLIbI. CTPOECHHS UX aTOMOB.
(usyuenue Hogo20 KpuTtnueckas ouenka
mMamepuana) WH(POPMAIINH O BEIECTBAX,




HCIIOJIb3YEMBbIX B OBITY

CrnaBbl Cmnabl ¥ ux kinaccudukaius. UyryH, 3HarT KIaccu(uKaimo . O6pasusl criaBoB
(vceoenue CTaJib, TaTyHb, OPOH3a, MENBXHOD, CIUIaBOB Ha OCHOBE YEPHBIX
HABLIKOS U JTIOPATIOMUHUHN. 3HaYCHUE BAXKHEHIIINX U LIBETHBLIX METAJLIOB.
VYMeHuUtl) CINIaBOB OnuCHIBAIOT CBOWCTBA U

001acTH IPUMECHEHHS

pa3IMYHBIX CIUTABOB
XuMHYECKHE BoccranoBuTenbHbIE CBOMCTBA 3narot oOmme xumudeckue | J. BzaumoneiictBre MeTainioB ¢
CBONCTBA METaJJIOB CBONCTBa METAJLJIOB, HEMeTaJlJIaMu
METAJIJIOB COCTaBIISIFOT YpaBHEHUS JI. B3aumoielicTBre pacTBOpOB
(usyuenue Hogo20 XUMHUYECKUX PEAKINH, KHCJIOT ¥ COJIEH C MeTalIaMu
Mamepuana) CTPYKTYPHUPYIOT 3HAHHSA
XuMHuIecKue XapakTepuCTHKa OOITIX XUMHUICCKUX OOBACHSIOT 3aBUCUMOCTD Pabota B rpymmax
CBOMCTBa CBOICTB METAJUIOB HA OCHOBE UX XUMHYECKUX CBOMCTB
MeTaJuIoB.  Psn TTOJIO’KEHUS B PAAY HaNpsHKeHUN METAIIJIOB OT UX
AKTUBHOCTHU METAaJJIOB B CBETE MPEICTABICHUS 00 nostoxxenus B [ICXO u
METAJIJIOB OBP psiny HampsKEHUM
(xombunup.) METAJIJIOB
Crioco6sr Mertanns! B npupoze. CaMopoiHbIe 3HaI0T HaX0XKJICHHUE JI. O3HakoMIIeHuE C pyJaMu
MOy YESHHS METaJlJIbl, MUHEPAJTBI, PYIBIL. METAJIJIOB B MIPHPOJIE B Keesa
METaJlIOB MerTanmtyprus 1 ee BUABIL. 3aBUCHMOCTH OT UX OxpairBaHue MIaMeH! COJSIMU
(usyuenue Hogo2o AKTUBHOCTH. 3HAIOT HIEJTOYHBIX METAJNIOB
Mamepuana) OCHOBHBIE CTIOCOOBI

MIOJTyYeHHSI METAIIIOB B

NPOMBIIIUIEHHOCTH
Kopposus OO0u1re NOHIATHS KOPPO3UH METAIIIOB, 3HAIOT MPUYMHBI U BUBI [Ipe3enTanus K ypoxy
METaJUIOB CHOCOOBI 3aIUTH METAJUIOB OT KOPPO3UH METAIIJIOB.
(usyuenue Hogoco KOppo3uu OOBACHAIOT CIIOCOOBI
Mmamepuana) 3aIUTH METAJUIOB OT

KOPpO3HH B OBITY
Ienounsie CtpoeHue aTOMOB IIETOYHBIX METAJIOB. | XapaKTEpU3yIOT J. O6pasipl MEeI0YHbIX
MeTaJITbI OO6mue pusnuecKkne CBOWCTBA XUMHYECKUE DJIEMEHTHI METAJIJIOB
(vceoenue LIEJIOYHBIX METAJJIOB MPOCTHIX BEIIECTB. | HATPUN U KaJIni 1O B3aumoeiicTBre MIETOYHBIX
HABLIKOG U Xumuueckue corictsa. Haxoxaenue noyoxkennto ux B [1C. METAJJIOB C BOJOM, KHCIOPOIOM
VMeHuUll) [IEIOYHBIX METAJIOB B MIPUPOJIE, CoCTaBIAIOT YypaBHEHHS

CIOCOOBI MOJTyYeHUSI. XUMHUYECKUX PeaKIuii

(OBP)
Coeaunenus O0630p BakHEHIINX COEANHEHUI XapakTtepu3syrot cBoiictBa | [I. O0pa3ipl coeTuHEHUH
MIETIOYHBIX IeJTIOYHBIX MeTauIoB. [Ipupoansie BAXHEWIINX COCAMHEHNN [IeJTIOYHBIX METAJNIOB
METaJUIOB COEIMHEHUS MIEIOYHBIX METAJJIOB IETIOYHBIX METAIIJIOB,
(kombuHUposanm 3HAIOT IPUMEHEHHUE

blil)

JaHHBIX COEIUHEHUH, X




TCXHHUYCCKHUEC Ha3BaHUA

9 OO0mmas xapakTre- XUM. 37€MEHTHI TJIABHBIX MOATPYIIIL 3HAIOT MOJIOKEHHE . O6pa3ip! meno4Ho-
PUCTHKA 3JIEMEH- MEPUOINYECKON CUCTEMBI 3JIEMEHTOB: METaJIOB B 3€MEJIbHBIX METAJIJIOB,
TOB I'JIABHOM MO/~ Marau, kanbiud. CTpoeHue aTOMOB. TEPUOUIECKON CUCTEME, B3aUMO/JICUCTBUE UX C BOJOM,
rpymsl [1 duznyeckrue CBONCTBA. XUMUYECKUE UX CTPOEHME U CBOMCTBA. KHUCJIOPOJOM, HEMETAJIIIAMU.
TPYIIITEL. CBOICTBA YMET XapakTepu30BaTh O0pas1bl OKCHUAOB U THAPO-
(yceoeHue XUMUYIECKUE DJIEMEHTHI KCHJIOB dTHX METAJUIOB, X
HasbIKo8 U KLU U «MarHuii» Mo | pacTBOPUMOCTH B BOJIE.
ymeHut) MIOJI0KEHHIO B TTe- BsaumoieiicTBHE KaabIUs C
PHOANYECKON CUCTEME BOJIOU
3JIEMEHTOB U CTPOEHUIO
aTOMOB, COCTaBJISITh
YpaBHEHUS] XUMHUYECKHUX
peaxiuii (B TOM 4ucie
OKHUCJIHUTENBHO-
BOCCTaHOBHTEJIHHBIX).
10 | Coenunenus CoenuHeHNS MEI0THO3EMENTbHBIX 3HaroT BaKHEHIIIHIE . O6pasip! TpUpOIHBIX
HICJIOYHO3CMCIIbH MeTauioB. HerameHast U3BecTb, peaCcTaBUTEIN COCIMHEHM I KaIbIIUS.
BIX METAJUIOB. ramieHasi U3BeCTh, M3BECTKOBOE MOJIOKO, | COCOUHCHUI IIECIIOUHO3E- CBolicTBa HeTalleHOM U3BECTH.
(usyuenue nosozo HM3BECTKOBas Boja. Baxkuetine MEJILHBIX METAJIJIOB. JI. Ilonyuenue rugpokcuaa
Mamepuana) MIPUPOJHBIE COJIUA KabLus. Ponb YMEIT Ha OCHOBaHUU KaJIbIUA U UCCIEAOBAHUE €T0
XUMUYECKUX 3JIEMEHTOB KaJIbIIUS U 3HAHUM UX XUMHYECKHUX CBOMCTB
MAarHusl B )KU3HEACATEIbHOCTU CBOMCTB OCYIIECTBIIATD
OpraHu3MOB LENOYKH MPEBPAIICHUH.
11 | Amomunuit CrtpoeHue aroma amfOMHUHHS. XapakTepusyroT JI. XuMuueckue cBoicTBa
(usyuenue Hogoco du3nuecKne CBOWCTBA, XUMUIECKHE XUMUYICCKUI DJIEMEHT ATFOMUHUS
mMamepuana) CBOMCTBA aMIOMUHUS. AIIOMUHOTEPMUS. | aJTIOMUHUHU IO MOJIOKEHUIO
IIpupoiHbIE COEAMHEHNS] AIFOMUHUSL. B [ICXD u cTpoennio
Ob6mactu mpuMeHeHHs aToma. 3HaIOT ero
XHMMHYECKUE CBOKCTBA
12 | Coenunenus AM(pOTEpHOCT OKCH/IA M THIPOKCHIA XapakrtepusytoT cBoiictBa | JI. [Tomydenue rugpokcuia
ATIOMUHUS anoMuHus. Baxueime comau OKCHJA U TUAPOKCUJA ATIOMUHUS U UCCIIEOBAHUE €Tr0
(kombuHUposanm amoMuHus. [IpuMeHeHre alTfOMUHUS U ATIOMUHUS. 3HAIOT CBOMCTB
blil) €ro CBOWCTB MPUPOIHBIE COCTUHEHUS
ATFOMUHUS
13 | Kenezo u ero CtpoeHue aToMOB 3J1eMEHTOB MOOOUYHBIX | COCTaBIAIOT CXEMY JI. [lonyuenue rUAPOKCHUIIOB

COEIMHEHNS.
I'eneTnueckue
psnel xenesa-ll u
xenesza-111
(uzyuenue nosozo

MTOATPYII Ha IpuMepe kene3a. CTernenn
OKHCIICHHUS XKenne3a. Du3ndecKue u
XUMHUYecKue cBoicTBa. [Ipupoanbie
COeIMHEHUS JKene3a. I eHeTnueckue
psnel xenesa-l1 u xxemesa-l|

CTPOEHHS aTOMa,
3alMCBIBAIOT YPAaBHEHUS
XUMHYECKUX PEaKIIHH,
OCYIIECTBIIAIOT LIETIOYKY
MpeBpalleH it

’Keie3a M M3y4YeHHE MX CBOWCTB
J1. KauecTBeHHbIE peakiuy Ha
HOHBI JKele3a




mamepuana)

14 | IIpaxmuueckas [Ipaeuna Th. O0bscHeHue pe3ynbTaToB, | Pabotaror ¢ madoparopusiM | MucTpykimu. Tabmuia
paboma Nel. 3aMyCh ypaBHEHHUI PEaKIIHid B obopynoBaHHeM U pactBopuMocTH. PeakTuBbl,
[oyueHue u MOJIEKYJISIPHON M HOHHOH (opme. HarpeBaTeJbHbIMU o0opyioBaHUE.
CBOMCTBa nprbopamu B
CoeqUHEHMIT COOTBETCTBHU C NPaBUWIaMU

Tb. IlpoBoasar
METAJIOB.

HaOMIOICHHUS, IENIAI0T
KauecTseHHbIe BBIBOJIBI, 3aITACHIBAIOT
peakinu Ha YpaBHEHHUS peakUuii
HOHBI MCTAJLIOB. HaOJIF0IACMBIX SIBICHUI

15 | [Ipakmuueckas IIpaBuna Th. O0wscHeHnE pe3ynbTaToB, | Paboraror ¢ maboparopasiM | MucTpykmmm. Tabnmia
paboma Ne2. 3aMych YpaBHEHUH peakiuii B 00opyaoBaHHEM U pacTBOpUMOCTH. PeakTuBEI,
Pemrenue MOJIEKYJIIPHON ¥ HOHHOH (opme. HarpeBaTebHBIMA o0opynoBaHwHe.
DKCIIEPUMEHTA npubopami B
bHEIX 33141 Ha COOTBETCTBHH C MPaBUIIaAMHU

Tb. IIpoBousr
paciio3HaBaHUC

HaOIFOICHHUSI, IeTIal0T
1 HOqueHI{e BBIBO/IBI, 3aITUCHIBAIOT
COCIMHCHNH YPABHEHUS PEAKIIMIA
MCTaJlJIOB. HAOII0JaeMBIX SBICHUN

16 | O6obmenue n [ToBTOpEHME KIFOUEBBIX MOMEHTOB [IpumensroT OTy4eHHBIE [ICXD, Tabnuua
CUCTEMaTH3aIHs TeMBbI «MeTtamsh: Qusndeckre u 3HAHUS TPHU PEIICHUN PacTBOPUMOCTH, KApTOYKH-
3HaHUH 110 TeMe XUMHYECKHE CBOMCTBA METAIJIOB U MX MIOCTaBJICHHBIX 3371a4, 3a/laHus
«MeTtamibhy BaKHEUIIINX COCAUHECHUN OOBSCHSIOT SIBJICHHSI,

(komnnexcroe 3aIlUCHIBAIOT yPaBHEHUS
npumenenue peaKuid.

SHAaHUtl, YMeHUl,

HABbLIKOG)

17 | KourpoJabHas IIpoBepka 3HaHUM, yMEHUN, HABBIKOB O1eHNBAIOT JJOCTUTHYTHIE
padora Ne 1 y4dalmxcs 1o Teme «MeTamisy pe3ynbTaThl
Meramibl

Hemerajuibl — 24 yaca

1 Hewmeramisr: ITonoxeHune 31eMEHTOB HEMETAIIIOB B 3HAIOT MOJIOKEHNE . O6pasmp! HeMETAIIIOB
aTOMBI U IPOCTBIE [ICX?3, crpoenne atoMoB. CBoiicTBa HemeTawioB B [ICXD.
BEILIECTBA. IIPOCTBIX BELECTB. Psij JlaroT xapakTepucTuKy
Boznyx. 3JIEKTPOOTPHULIATEILHOCTH. aneMeHTOB. CpaBHUBAIOT

Kucnopon. O30mH.
(usyuenue nosoco
Mamepuana)

Kpucrammueckoe crpoeHue
HEMETAJUIOB-TIPOCTHIX BEIIECTB.
Amnnorporina. CoctaB Bo3Tyxa.
OTHOCHTEIIFHOCTE MMOHATHHA METa-

HEMETAJII

HEMCETAJJIBI C MCTAJIJIaMH




Bonopoa. Bona

I[BOﬁCTBCHHOC IMOJIOXKEHHUE BOAOPOaA B

XapakTepu3yroT

JI. Tlonmyuyenue U pacrio3HaBaHue

(yceoenue TICXD. OxucaurenspHbIE U XUMHUUYECKHI DJIIEMEHT BOJIOpPOJIa
HABbIKOG U BOCCTaHOBUTEJIbHbIE CBOMCTBA BOJIOPO/I 10 €0 JI. PacTBOpeHne 6€3BOAHOTO
yMeHuti) Bojopona. [lonmyuyenue, cooupanue, nosioxkenwnto B [1C, MEIHOTO Kynopoca B BOJie
pacrio3HaBaHHE BOAOPO/Ia. COCTaBJISIIOT YPaBHEHUS JI. O3HaKOMIIeHHE C
XUMHUYECKUX PEaKLIUi KOJUIEKLIMEN OBITOBBIX
(OBP) (unpTpOB
JI. O3HaKOMIIEHHE C COCTAaBOM
MUHEPATIbHOU BOJIBI
I"amorenst CrtpoeHme aTOMOB, CTeTieH! OKUCIeHHsI. | COCTaBIISIOT CXEMBI J1. O6pa3mp! TaoreHoB-
(kombuHUposan OuznyecKue U XMMHUIECKHE CBOUCTBA CTPOCHUS aTOMOB, MPOCTHIX BEIIECTB.
HbI1L) TaJIOTeHOB. VI3MeHEHNE OKUCITUTENBHO- | OOBSICHSIIOT M3MECHCHUE BzaumopeiicTBrEe rajJoreHoB ¢
BOCCTAHOBUTEJBHBIX CBOWCTB rajlOr€HOB | CBOMCTB rajioreHOB B HaTpHUEM, aJIOMHUHUEM.
ot (propa x noxy TpyIIe, 3aUCHIBAIOT BriTecHeHne ranoreHoB u3
ypaBHEHUS PEaKIuil. pacTBOPOB X COJICH
Coenunenus l"anoreHoBOOPOABI U UX PACTBOPHI. Pacmio3HaoT OnbITHEIM J1. O0pa3ipl TpUPOIHBIX
rajoreHoB T'anorenunpl. KauecTBeHHbIE peakiuu IyTEM PacCTBOP COJISTHOM COEMHEHUH XJIopa

(npooyxmuenoiii)

Ha raJIOr¢Hu/-uMOHbI. HpI/IpOI[HI:Ie
COCINMHCHUS IaJIOTCHOB

KHUCIIOTBI CPEIU JPYTUX
KHCJIOT. 3HAIOT
KAaueCTBEHHBIEC PEaKIIMU Ha
HOHBI TAJIOTCHOB.
XapakTepu3yroT CBOICTBa
COEIMHEHUH TaJIOTeHOB

JI. KauecTBeHHEIC pcaKknuu Ha
HOHBI I'aJIOT'CHOB.

Ilonyuyenue ITonxyyeHue rajgoreHoB 3JIEKTPOIA30M 3Ha0T COCOOBI IIpe3enranus K ypoky
raJloreHOB pacIuiaBoB WM PacTBOPOB X COJIEH. MOJIy4EHHs TaJIOT€HOB. CooO01eH s yHamxcs
(vceoenue Buosoruueckoe 3HaueHUE raJIOTCHOB. [IpuoGperatoT HaBBIKK
HABLIKOS U [IpuMeHeHue raqoreHoB 1 UX OCYILECTBICHUS LIETIOYEK
YMeHuUlL) COEMHECHUH MIPEeBpaIEeHHUi, COCTABISIIOT

YpaBHEHUSI peaKui
Kucnopon. Kucnopon B npupoze. ['openue u 3anuceIBalOT ypaBHEHUS JI. [lonyuenue u pacro3HaBaHHE

CocraB Bo3zyxa
(ycsoenue noswix
SHAHU1)

MEJIJIEHHOE OKUCTIeHue. [Ipixanue u
thotocunres. [lomyuenne kucnopona B
MPOMBIIIUICHHOCTH | J1a00paTOpHUH.
CocraB Bo3nyxa. Pacuertsl ¢
MIPUMEHEHUEM MOHITHS OTHOCUTEIbHAS
IDIOTHOCTh Ta30B

peakuui Kuciopoaa c
MIPOCTBHIMU ¥ CIIOKHBIMHU
BeIlleCTBaMHU. 3HAIOT
CHOCOOBI MOTydeHUs
KHCIIOpOa, €ro 3HaUCHHE

KHCIIOpOJia

Cepa u ee
COCTUHEHHUS
(vceoenue
HABLIKOS U
yMmeHut)

CrtpoeHue aTroma, CTETIEHH OKHCIICHHS
cepsl. Amorpornusi. CBOHCTBA CEPHI.
Hemepkypuzanus. Cepa B mpupoe.
Buonornueckoe 3HaueHue cepol.
CepoBogopon u cynbGuapl. OKCHIBI
Cepbl, CEPHUCTAsL U CEPHAsl KUCIIOTHI

XapakTepusyroT
XMMHUYECKUI IIEMEHT cepa
1o ero moJjioxkenuro B I1C,
COCTAaBIISIIOT YpaBHEHUS
XUMHUYECKUX PEeaKIui
(OBP)

JI. TopeHue cepbl Ha BO3AYyXE U
B KHCJIOPOJE




CepHast KuCIOTa
(vcsoenue Hosvix
3HAHUIL)

Paz0baBnenHas u KOHIIEHTPUPOBaHHASL
cepHasi KUCJI0Ta. XUMUYECKHE CBOMCTBA,
0COOCHHOCTH B3aUMOJICHCTBHS C
Mmertautamu. KauecTBenHast peaKknusda Ha
cynbdaT-noH. Conu CepHON KHCIOTHI.
ITIpon3BOACTBO CEPHOM KUCIOTBI

3HaIOT CBOICTBA CepHOI
KHCIOTHI B cBeTe TOJ] u
OBP, xauecTBeHHYIO
peaxuuro

J. O6pa3up! TpupoaHBIX
COEIMHEHUN CepBI

JI. CBoiicTBa pa3daBiIeHHOMH
CEpPHOI KHUCIIOTHI

9 Ipaxmuueckas IIpaBuna Th CoCTaBasIOT IJIaH U PeaktuBbl 1 000pyOBaHUE ISt
paboma No3. MOCIIEI0BATENBHOCTD BBITIOJTHEHHUS
Pemrenne JIeCTBUI TPY BBITIOJIHEHUH | SKCIIEPUMEHTAIBHBIX 3a/1a4
SKCIIEPUMEHTA pag‘m’l' Tposoust

HaOJI0ICHNS, 3aIIMCHIBAIOT
BHBIX 3a7a4d II0 A ’ N
aBHCHMS PEAKIUN
TEME yp DCAKLIHH,
JIENAIOT BBIBOBI
«IToarpymnmna
TraJ0reHOB.
[Toarpymnmna
KHCJIOpOda»
10 | A3zor (ycsoenue XUM. 37€MEHTHI TJIABHBIX MOATPYMIT 3nams cTpoeHue, IIpe3enranus K ypoky
HABLIKOG U MIEPUOINIECKON CHCTEMBI XUMHYECKUX (usmaeckue n xuMIIECKHe
2 CBOMCTBA a30Ta. Ymems
YMeHUlL) anemeHnToB JI.11. Menneneesa: a3or. COCTABIITH CXEMY CTPOE-
CaoiicTBa a30Ta. A30T B IPUPOJC M €T0 | HKI aTOMa a30Ta C
OuosIoruuecKoe 3HauCHHUE. YKa3aHUCM 4HClia
3JIEKTPOHOB B
3JIEKTPOHHBIX CIOSX.
CocTaBnsTh ypaBHCHUS
peakUuii ¢ yyacTueM a3oTa
1 paccMaTpuBaTh UX B
CBETE OKUCIIUTENBHO-
BOCCTaHOBHTEIBHBIX pe-
aKIUH.

11 | Ammuax Ctpoenue MoneKynbl. XUMUYECKHE JIOHOpHO-aKLENTOPHBII JI. IlomyueHue amMmmuaka u
(usyuenue Hosoco CBOHCTBa. JJOHOpHO-aKIIENTOPHAS CBsI3b. | MEXAHU3M 00pa30BaHUs H3y4EHHUE €0 CBOMCTB
Mamepuana) Hon ammonus CBs3el B MOJIEKYJIe

ammuaka. OIMUCBIBAIOT
CBOICTBa aMMMaKa ¢ TOUKU
3perus OBP. 3naroT
¢$usnonoruyeckoe
BO3JCHMCTBHE AMMHAaKa Ha
OpraHu3M

12 | Comu  ammoHUS CaoiicTBa coseii aMMOHHUSI. 3HaroT cTpoeHue, cBoiictBa | JI. KauecTBeHHas peakius Ha
(kombunuposan KauecTBeHHas peakuys Ha MOH Y TIPUMEHEHNE COJIeH HMOH aMMOHHS
Hblll) aMMOHUS amMmMoHus. PacriozHatoT HoH

AMMOHMUS




13 | Oxcupmsr Heconeobpazyroriue n KHCIOTHBIE 3HaI0T CBOCTBA . OGpa3ubr HUTPaToOB
azoTa(usyyeHue oKcHbl a3oTa. CBOWCTBA a30THOM KkuciopoaHbIx coeaunennii | JI. CBoiicTBa pa3daBieHHON
H08020 KHCJIOTHI KaK JIEKTPOJINTA, HUTPATHI azota. CoCTaBIsIOT A30THOM KUCIIOTHI
Mamepuana) YpaBHEHUS PeakIni C T.3p.

OBP

14 | OxucnurenbHbIE BzaumopeiicTBre a30THOM KUCIOTHI € 3HAIOT CBOMCTBA a30THOM J1. BzaumoperictBre
CBOMCTBA a30THOMU MerauiaMi. [IpumeHenue a3oTHOU KHUCJIOTBI KaK OKACIIUTENLA. KOHLICHTPUPOBAHHOM a30THOMU
KHCJIOTBI kucnotel. Hutpater. Cenutpsl. CoCTaBISIOT YpaBHEHHS KHCJIOTHI C MEJIBIO
(npooyxmuenoiii) OKUCJHUTENHHO-

BOCCTaHOBUTEIBHBIX
peakuui

15 | ®ochop wu ero Amnorporus pocdopa. Dochunsr. 3HAIOT CTPOCHHUE aTOMa J1. O0pa3ibl TpUPOIHBIX
COCTMHCHUS Oxkcun hochopa. Pocdopnas kuciaora u | hochopa, cBoricTBa coenuHeHu hochopa
(kombunuposan ee cBotictBa. Comnu hocopHOr npocThiX BemecTB. 3uatoT | JI. PacmosnaBanue pocdaros
HbI1L) KHUCIIOTHL. brojorniaeckoe 3Ha4eHNE npuMeHeHne docdopa u

¢docopa. KauectBennas peakuus Ha €ro COCIUHEHHH.
dhocdar-non

16 | Yruepon CrtpoeHne aToMa, CTETICHb OKHCIICHUS. 3HAIOT M XapaKTEePU3yIOT . Iornomenue yrirem
(usyuenue Hogo20 AnnoTtponus yrieponaa. Axcopouusi. CBOICTBa yIyiepoaa. PacTBOPEHHBIX BEILECTB MU
mMamepuana) XVMHUYECKHEe CBOVCTBA yTiIepoa. CocTaBnstoT GOpMyITBI razoB

KapOuap! kanpuus 1 allOMUHHSA. COEMHEHUH yriepona, JI. T'opeHwue yriist B KHCIOPOAE
Anernien u metad. Kpyrosopor Ha3BIBAIOT UX
yriIepoAa B IpUpoJie

17 | Kucnopoansie Oxcunel yriepona. CBoHcTBa, XapakTepu3yroT KucnotHo- | . O6pasubl IpUpOIHBIX
COCIMHEHUS MoJIy4eHue, IPUMEHEHHE. Y TOJbHAS OCHOBHBIC U COCIMHEHUH yTiiepoia
yriepoaa kucnoTa u ee conu. KapOonats! u OKHCJIUTENEHO- JI. Ilonmy4eHue yroabHOM
(vceoenue runpokapOoHathl. [IOHATHE )KECTKOCTH | BOCCTAHOBUTEIILHBIE KHCJIOTHI M U3yUCHHUE €
HABLIKOS U BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS. CBOICTBA OKCHIOB. 3HAIOT | CBOWCTB
yMeHuti) KadectBeHnas peaknust Ha KapOOHATHI (usnoIOrNYecKoe JI. Ilepexox xkapOOHATOB B

JeliCTBUE yrapHOTro Tasa, TUIPOKAPOOHATHI
YMEIOT pacro3HaBaTh
KapOOHATHI

18 | Kpemuuit u ero [IpuponHble coeMHEHN KPEMHUS. 3Hal0T cBOHCTBa, 3HaueHue | Jl OOpasipl IpUpPOIHBIX
COEVHEHUS buosornueckoe 3HaueHUE KPEMHHUS. COEIMHEHUI KpEMHUS B COEIMHEHUI KpEMHUS
(uzyuenue nogoco Kpemnueas kucnora u ee coiu. >KUBOM U HexxuBo npupoze | JI. Ilonydyenne kpemHueBoi
Mamepuana) PactBopumoe crekio. [Ipumenenne KHCIIOTHI U H3YYCHUE e

KPEMHHSA U €r0 COeTMHEHU N CBOWCTB

19 | CunukarHas [Ipe3enTannu ygamumxcs o TeMe O06006muieHue u [Ipe3enTannu ygamumxcs
TPOMBIIILICH crcTeMaTu3alus 3HaHUH O
HOCTh TEXHOJIOTHSAX CHIMKATHON
(kombuHUposanm HPOMBIIIUIEHHOCTH

witl, UKT)




20 | Pemrenme  3amau Pemenune ynpaxxHeHuil v 3a1a4 o TeMe | 3aUChIBAIOT YPaBHEHUSA 3agauyHUKH
(uccneoosanue u «Hemerannb» XUMUYECKUX PEaKIHi,
pedhrexcus) MIPOU3BOIAT PACUCTHI,

CBA3aHHBIC C BBIXOJOM
MPOJYKTa PEAKIMU

21 | [paxmuyeckas [Ipasuna Th CocCTaBIsIOT TUTaH U PeaktuBbl 1 000pymOBaHMEe IS
paboma Ned., II0CJIE0BATEIbHOCTD BBIIIOJIHEHUS
Pemienue JICUCTBUI P BHIITOJTHEHUN | SKCIEPUMEHTAIBHBIX 3aa4
OKCIIEPUMEHTAT pabortsr. [IpoBogsr
BHEIX 3a7ad IO HaOJIFOIEHUS, SaHI/ISBIBa}OT
TeMe YpaBHEHUS peaKiui,

JIETa0T BBIBOJIBI
«[Toarpymrst
azora u
YIIIEPOJa».

22 | O600menne u O0600uieHue, cucteMaTu3ays u [pumensitor nonyuennsie | [ICXD, rabnuua
cUCTEMATHU3AIUSL KOpPPEKIUS 3HAHUI 3HAHUS [IPU PELLIEHUH pacTBOPUMOCTH, KaPTOUKHU-
SHAHUH IO TeMme TIOCTaBJICHHBIX 337134, 3ajaHus
«HeMeTaubn OOBSCHSIOT SIBJICHHS,

(komnnexcroe 3AIUCHIBAIOT yPaBHEHNS
npumeneHue peaKkunu, Mponu3BOAAT
swanug,  ymenui, pacyeTsl Mo HUM.
HABLIKOB)

23 | KouTpoJybHasn IIpoBepka 3HaHM, YMEHUI, HABBIKOB OLeHUBAIOT Ka9€CTBO U
padora Ne 2 ydamuxcs 1o reme «Hemeramnsiy YpOBEHb YCBOEHUS 3HAHUI
Hewmeranmnst

24 | Ananus Koppexknus 3aannii. OcyIiecTBiIeHne OcCo3HaIOT Ka4eCTBO U NuaauBuayanbHbie 3adaHus
KOHTPOJIbHOU LETMOYKH PEeBPaIIeHUH, peleHue YPOBEHBb YCBOEHHS 3HAHHH, | Pa3HOTO YPOBHA
paboThl pacyeTHBIX 3a/1a4 BOCITOJTHSIFOT TIPOOEITBI
(pegprexcus)

IlepBoHauajibHBIE NPEACTABJICHNS 00 OPraHUYecKHX BellecTBax — 9 yacos

1 Opranudeckast Opranuueckas XUMHusl. CoOBEpPIICHCTBYIOT J. lapocTepKHEBbIE MOAEIN
XUMUAL. Oprannyeckue Bemectsa. [[puunHbl | IpeIMETHbIE YMEHHUS: MOJICKYJI
Opraunuyeckue MHOT000pa3usi COeTMHCHUI o01IaThCs Ha A3BIKE
BemecTsa yriepoza. I[ToHsTHs: BAJIEHTHOCTb, XUMHUYECKOM HAYKH,

(uayyenue CTPYKTypHast pOpMyIa, H30MEpH. NaBaTh OOBSICHEHNE N
106020 OCHOBHBIE MOJIOKEHUS TEOPUU OLIEHKY U3Y4aE€MBbIM
mMamepuana)
CTPOECHUSL OPraHUYECKUX XUMHUYECKUM SIBIICHUSIM.
coenuHenuit A.M. Bytieposa. [Iponomxuts
CpaBHEHME €€ 3HAUYCHUS B dbopMHUpOBaHKE HAYIHOU
OpPraHNYeCKON XMMUU C TEOpUEH (XMMHYECKOI1) KapTUHBI




nepuoanuHocty .M. Menneneesa
JUIs HEOPraHMYECKOM XMMUHU.

MHpa,

[IpenenbHbie [IpenenpHBIC YTIAEBOIOPOIBI: METAH, | 3HAIOT HAXOXKJICHHE JI. U3rotoBnenue moaenei
YTICBOOPOABI araH. ['oMonorudyeckuit psa, IIPEACIBHBIX MOJIEKYJI OPraHH4YeCKUX
(usyuenue romoJioru. Pagukan. Xumndeckue YTIIEBOAOPOAOB B IPUPOIE. | gerrecTB.
Ho6oco cBoiicTBa MeTaHa. Peakuus Pasmiyaior nonsTis
Mamepuana) 3aMEIICHIIS. HA30Mep, TOMOJIOT.

3amuceIBaOT YpaBHCHUA

XUMHUYCCKUX PCAKIIUHN
HemnpenenbHele HenpenenbHbie yriaeBoa0POIbL: 3anuchIBalOT ypaBHEHUS J1. KauecTBeHHas peaxiius Ha
YIEBOAOPOABI atuiieH. Peakiuu ropenus, XUMHUYECKHUX PEAKIIUH. AJIKEHBI
(usyuenue TIPUCOCIMHEHNS, TIOTIMEPH3AIHH. Paznuyarot npenenpHbIe U
HOB020 HEMPEACIBHBIC
Mamepuana) YIJIEBOAOPOABI 110 COCTaBY

MOJIEKYJI U CBOMCTBaM

BCIIICCTB.
Cruptsl CrupTsl (meTanouT; sTa”oi, | IMeroT npencrasinenue o . KauecTBeHHas peakuus Ha
(usyuenue TIUIEPHH), HX (U3UOJIOrUYecKoe | KIacce CIMpTOB. MHOT'0aTOMHBIC CIIUPTHI.
HOB8020 ,HeﬁCTBHC. Pazmuuarot OAHOATOMHBIC
mMamepuana) U MHOTOATOMHBIE CIIUPTHI.

3HaI0T (PU3HOIOTHYECKOE

JICUCTBHUE CIIUPTOB Ha

OpraHu3sm
KapGonoBrie [TonsiTrie 0 kKapOOHOBBIX KHCIOTax Ha | MIMeroT npencrasienne o /1. CBolicTBa yKCYCHOM
KHCOThI. JKHphI IIPUMEPE YKCYCHOM KUCIIOTBHI. KHCIOPOACOACpKALIUX KHCJIOTHI.
(usyuenue Peaxnus srepuduxarun. OpPTaHWHCCKUX BCIICCTBAX, | J[ [3yyeHHe CBOMCTB
H06020 Buonornuecku BaxKHble OpraHu- HaxOIAT aHANIOTHIO YKCYCHOU KHUCIIOTHI
Mamepuajza) YeCKHe BEIeCTRa: )KI/IpBI. (I)I/ISI/ILIC' XUMHNUYCCKHUX CBOUCTB

CKH€ U XMMHYECKHE CBOMCTRA. OpraHiHeciuX 1

MHUHCPAJIbHBIX KUCJIOT
AMHWHOKHUCITOTHI buonornueckn  BakHble ~ opraHu- | Pemaror 3amauu J1. llBeTHBIEC peakinu Ha
Benku YECKHUE BEIUICCTBA: aMUHOKHUCIIOTHI U | BAJIEOJIOTHTYECKOT O, O€JIoK.
(usyuenue O6enku. CocrtaB, CTpoeHHE, OHOJIO- | AaKCEOJIOTHYECKOTO,
Ho6oco ruYecKas poib O€JIKOB. AKMEOJIOIHYECKOTO
mamepuaia) XapakTepa, UCTOJIb3Ys

coZiep KaHUE MaTepHaa.
Yraesoasl VYrneBonmpl:  TIOKO3a,  Kpaxmai, | MIMeroT npencrasieHue o /1. KauecTBeHHas1 peakius Ha
(vcsoenue nesuiono3a. KayecTBeHHass peakiusi | HaXOXKICHUH YITIEBOJIOB B Kpaxmal.
HABBIKOB u apupoae, ux

yMeHut)

Ha Kpaxmail.

OHMOJIOrMYECKOM 3HAYCHUH




[TnacTmacchl
(yesoenue
HABbIKO8 u
yMeHuti)

HpeﬂCTaB.HeHI/Ie O miIacrMaccax u
BOJIOKHAaXx, UX KJ'IaCCI/I(l)I/IKaHI/II/I,
MMpEaACTABUTCIIAX U UX
HapOHHOXO3HﬁCTBCHHOM 3HAYCHUU.

3HAKOMCTBO C Pa3INIHBIMHU
IIPUMEPAMH [TOJIUMEPHBIX
MaTEepHaIoB

JI. O3HakoMIIEHUE
obpasnamu
BOJIOKOH, KAy9yKOB.

maacTmMacc,

C

O06006mieHNE 110
OpraHu4ecKoi
XUMHH
(KomniekcHoe
npuMeHeHue
SHAaHUl, YMeHUl,
HABLIKOB)

0060011IeHIE TEPBOHAYATBHBIX MTOHATHH
MO OPraHUYECKON XUMHHU

PaznmumuaroT BemecTBa
Pa3HBIX KJIaCCOB
OpFaHI/I‘IeCKI/IX BCIICCTB,
3HAIOT UX CTPOCHUE U
CBOMCTBaA

HpOCKTHaﬂ ACATCJIBbHOCTD YUYALIIUXCH — 2

qaca

XuMHsA criacaer

PUPOY.
Xumus B OBITY.

[TepcriekTUBBI
pa3BUTHUSL
XUMHH

IIpesenTanuu yyammxcs

[IpencraBusroT pe3yabTaThl
MIPOEKTHOW JAEATETbHOCTH

MynbTUMEIHaIpPOEKTOP

PeduiexcuBnas dasza

O0001menne 3 HAHUI

10 XMMMH 32 KYPC OCHOBHOM HIKOJIbI

. llogroroBka K rocygapcTBeHHoM nToropoii arrecranuu (OI'J) — 6 yacos

[lepuonnueckuit | 1 Ieprnomnaeckuii 3aKOH u | Ilpencrasnenne [Ipe3eHTanumn yyammxcs K
3aKOH u IMepuoanueckass  cucrema JI.  W. | uadopmanuu no teme [13 u YPOKY
[Tepuoauueckas MenneneeBa B cBere Teopuu crpoeHus | [ICXD JI.M.MeHneneeBa B
cucreMma J[. W. aToMa CBETE TEOPUHU CTPOCHUS
Menneneesa B 3aKOHOMEpPHOCTH W3MEHEHHs CBOWCTB | aTOMa B BHIE TaOJWI,
CBeTe Teopuu 3JIEMEHTOB U WX COEOUHEHMH B | CXEM, OTIOPHOTO
CTPOEHHUS aToMa nepuojax W rpymnmax B CBETE | KOHCOEKTa, B T.4. C
(kombunuposann MPEACTABICHUNA O CTPOCHUU AaTOMOB | IPUMEHEHUEM CPEICTB
bill) anemenToB. 3Hadenue Ilepnomngeckoro | MKT.
3akoHa Hayuamcs: 0600marp
HH()OPMAITHIO TIO TEME B
BUJIE CXEM, BBIMIOJIHATh
TECTOBBIC 3aJaHUs
Buner 1 Bunpl  XUMHYECKMX — CBs3el u | Ilpeacrasnenue TecToBBIE 3a/1aHUA
XUMUYECKUX KPUCTAJUNTMYECKUX pemieTox. | HHGOpMAIUHU TI0 TeMe
CBA3Ei B3anMoCBsA3p CTpOEHHMST M CBOMCTB | « BUibl XMMHUYECKHX CBsI3EH
B3aumocBsa3b BELIECTB U TUIBI KPUCTATITUYECKUX
CTpOEHHUS u pemeTox» B BUe TabIuIl,
CBOMCTB BELIECTB CXEM, OIIOPHOTO
(komnnexcroe KOHCIIEKTa, B T.Y. C

npumenerue

IIPUMCHCHUCM CPCACTB




3HAHUIL)

UKT.
BI)IHOJIHGHI/IC TCCTOBBIX
3aJaHUH.

3 Knaccudpukamms | 1 Knaccuduranus xummueckux peaxiuii | [IpeacraBienne TecroBble 3agaHUs
XUMHUCCKUX 10 Pa3IUYHBIM MPU3HAKAM. UH(pOPMAIIIH IO TEME
peakuui o CKOpOCTh XUMHUYECKHUX PEAKITHI U «Knaccudukanus
pa3InIHBIM (hakTOpBHI, BIUSIONINE HA CKOPOCTh. XUMUYECKUX PEAKIINHA 110
MIPHU3HAKAM. pa3IMYHBIM PU3HAKAM.
(npooyxkmuenviii CKOpOCTh XUMHYECKHUX
peaxIwii» B BUIE TaOJIHII,
CX€M, OTIOPHOTO
KOHCIIEKTa, B T.4. C
MPUMEHEHUEM CPEJICTB
UKT.
BrinonHeHne TECTOBBIX
3a/IaHUH.
4 Kmaccndurarmus | 1 Kiaccuduxarus u cBoiicTBa XapakTepu3yioT TectoBbIe 3a1aHUs
U CBOICTBa HEOPTraHUYECKUX U OPTaHUYECKUX XUMUYECKUE CBOMCTBA
HEOPTraHUYEeCKUX BemecTB B cBere TOJ] u OBP. BEILIECTB, COCTABJISIOT
U OpraHUYeCKUX KadecTBeHHbIE peakiiy Ha HOHBI. (hopMyIIBI OpTaHUYECKUX U
BEIIIECTB HEOPTaHUIECKHUX
(ypox- COCIMHEHUHN, YMEIOT
NPAKmMuKym) nucath ypaBHenus OBP u B
WOHHOM BHJIE
5 I'enernueckue 1 I'enernueckue pAIBI Metania, | CocTaBiArOT reHeTH4Yeckue | TecToBble 3adaHUs
psaABpl  MeTana, HEMeTaJlla, IIEPEX0THOTO dJIEMEHTa PAIBL, TIpeAIaraoT
HEMeTaJuia, IIpeCTaBICHHE
MEPEX0HOTO uH(popMaImu 1o Teme B
JIIeMEHTa BHJIE TAOIIAII, CXEM,
(KomnekcHoe OTIOPHOTO KOHCIIEKTA, B
npuMeHeHue TOM YHCIIE C TPAUMEHEHUEM
SHaHUl, YMeHull, cpenctB UKT
HABLIKOB)
6 Hrorosas 1 TpeHUHr-TECTUPOBAHUE IO BAPUAHTAM Oco3HaroT KayecTBO U Bapuants: OI'D
KOHTPOJbHAasA OI'D npouuibIX JET U 1EMOBEPCHIA YPOBEHb YCBOCHUSI 3HAHUI
pabora
(6 dopmame
(0)4€)]
Pesepn 2 ITonsenenne uToroB paboThI OLeHUBAIOT TOCTUTHYTHIC
pe3yIbTaThl
UToro 70




OOKYMEHT NOoArinCAH
SNEKTPOHHOW NOAMNNCHIO

Ceptundmkar:
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