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IMosicHuTe/IbHASA 3aNIUCKA

Pabouas mporpamma ydeOHOro mpeamera «Xumusi. 9 Kiacc» cocTaBieHa Ha
OCHOBE CIICYIOIINX HOPMATHBHO-METOJUIECKUX MATEPHUAIIOB:

- ®enepanbHbli 3aKk0H «O0 obpazoBanuu B Poccuiickoit @eneparumn» (cT. 2, 1. 9, 10)
ot 29.12 2012 1. N 273-®3;

- Ilpukaz MunucrtepctBa o6OpazoBanusi P® «OO06 yTBepxkaeHun GeaepaIbHOTO
rocyJapCTBEHHOT0 00pa30BaTeIbLHOTO CTaHAapTa OCHOBHOTO OOIIEro 00pa3oBaHus» OT
17.12.2010 r. Ne 1897;

- [Ipuka3z MunuctepctBa oopazoBanusi PO «O0 yTBepkaeHuu deaepanbHOTro NepeyHs
y4eOHUKOB, PEKOMEHIYEeMbIX K HCIHOJb30BAaHUIO TIPU peaTH3aldd MMEIOIUX
roCcyJapCTBEHHYIO aKKpeIUTaluio o0pa30BaTeNIbHBIX MPOrpaMM HAuyajdbHOTO OOIIEro,
OCHOBHOTO 0011IeT0, cpeaHero oomiero oopasosanun» oT 31 maprta 2014 1. Ne 253;

- Xumus. Ilpumepnsie pabouue nporpammbl. IIpenmernas nunus yuebnukoB O. C.
INabpuensna, . I'. Octpoymona, C. A. CnaakoBa. 8—9 kiacchl : y4e0. mocobue ms
obmeobpasoBar. opranmszammii / O. C. Tlabpuensu, C. A. CnagkoB — M.
[Tpoceemenwne, 2019. — 00 c. — ISBN 978-5-09-072534-7

- OOII OO0 MBOY «OcHoBHas 1ikoaa Ne 6y;

- [Tonoxenue o padoueit mporpamme yueoHoro kypca MbOY «OcHoBHast mikosna Ne 6y;
- Yueonsiii man MBOY «OcHoBHas mkoina Ne 6» Ha 2022-2023 y4ueOHbIi TO/I.

[Iporpamma peanusyercs Ha ocHoBe Y MK, co3gannoro noxa pykoBoactsoM O.C.
["abpuensina, BKIIOYAIOIIETO:

1. T'abpuensn O.C. Xumus 9 knacc: yueOHUK 1 00111e00pa3zoBaTEIbHBIX
opranuzanumii/O.C. I'abpuensn, U.I'. Octpoymos, C.A.Cnaakos. — M.: [IpocBenienue,
2019. — 223 c.

2. Meroauueckoe nocooue. 9 kiacc (aBropsl O. C. I'abpuensn, N.I'. OcTtpoyMoB,
C.A. Cnagxos).

3. Ilporpamma kypca xwmmuu i1 8—9 xiaccoB o00meo0pa3oBaTeIbHBIX
yupexaenuit (aBtopsl O. C. I'abpuensin, U. I'. Octpoymos, C. A. Cnaakos).

4. Pabouas Tetpanp. 9 knacc (aBropsr O. C. 'abpuensH, C.A. Cnaakos).

5. Xumus B Tectax, 3aayax u ynpaxunenusx. 9 knacc (aBropsl O.C. ['abpuensH,
N.B. Tpury6uak).

Pabouass mnporpamMma Kypca XUMHUU JUIsi OCHOBHOM IIKOJIBI pa3paboTaHa
B COOTBETCTBUU ¢ DepepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
oOmero obOpaszoBanusi. B Heill Takke YYUTHIBAIOTCS OCHOBHBIE HJEU U TOJIOKCHUS
[Iporpammbl pa3BuTuss U (HOPMHUPOBAHMSI YHUBEPCATBHBIX YYEOHBIX NEUCTBHM ISt
OCHOBHOTO 0011ero oopaszoBanus. CoaepkaHue MporpaMMbl HAPaBIEHO HA OCBOCHHE
ydaimuMucs 0a30BbIX 3HAHWM, (OPMHUPYIOMIMX 0a30Bble KOMIETEHTHOCTH U
yHUBEpCaIbHbIC Y4YeOHBIC NEUCTBUS, YTO COOTBETCTBYeT TpeboBanmsim PI'OC k
ocBoeHnio oOyvarormumucs OOIIl. Jlannas mporpamMma BKIIOYAE€T BCE TEMBI,
IIPEAYCMOTPEHHbIE aBTOPCKOM pOrpamMMon 0e3 W3MEHECHUN, B TOU
MIOCTIEIOBATEIHPHOCTH KaK OHH PACIOJIOKEHBI B yUeOHHKE.

B ocHOBY Kypca MOJI0’KEHBI CIEAYIONTNE HIeH:

— MarepuajibHOE €IMHCTBO U B3aMMOCBSI3b OOBEKTOB U SIBIICHUN TIPUPOJIBI;
— Bemymias pojib TEOPETHUECKUX 3HAHUU [JIi OOBSICHEHHS W MPOTHO3UPOBAHUS

XUMUYECKUX SIBIEHUH, OIICHKU X MPAKTUYECKOW 3HAUNMOCTH;




— B3aMMOCBS3b KAQUECTBEHHON M KOJMYECTBEHHON CTOPOH XMMHUYECKHUX OOBEKTOB
MaTepHaIbHOIO MUPA;

— pa3BUTHE XHMHUYECKOW HAyKM M TPOU3BOJACTBO XUMHUUYECKUX BELIECTB H
MaTepuaioB JUIsl YIOBJIETBOPEHHUS HACYIIHBIX MOTPEOHOCTEN YenoBeKa U
0OIIECTBA, PEIICHUS T00ATBHBIX TPOOJIEM COBPEMEHHOCTH;

— TEHETUYECKas CBSI3b MEXKY BEIIECTBAMMU.

OTH Uliey peam3yroTCs MMyTeM JIOCTUKEHHUSI CICIYIOMNX 1eJIei:

— ®opMHpOBaHME y yUaAIIUXCS LETOCTHOU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

— Pa3BuTue TMO3HABATENIBHBIX HWHTEPECOB, HHTEIUIEKTYalbHbIX M TBOPUYECKUX
CIIOCOOHOCTEH ydaluxcsi B MPOIeCCe M3YUEHUsT XMMUYECKON HayKH U ee BKiIazia
B COBPEMEHHBI Hay4YHO-TEXHHYECKHUH Mporpecc; (HOpMHUpOBaHHE BaKHEHIIMX
JIOTUYECKUX ONEPALMI MBIIIJIEHUS (aHATU3, CUHTE3, 000011IeHHEe, KOHKPETH3aIUs
U JIp.) B MIpOIIecCe MO3HAHUS CUCTEMbI BAXKHEHIIIMX MOHSATUH, 3aKOHOB U TEOPUH O
COCTaB€, CTPOCHUH, CBOMCTBAX U MPUMEHEHUH XUMHUYECKUX BEILIECTB.

— Bocnuranne yOeXIeHHOCTH B TOM, YTO NPUMEHEHHE MMOJYYEHHBIX 3HAHUA U
YMEHHUM O XUMHUHU SIBIAETCS OOBEKTHUBHON HEOOXOIUMOCTHIO JJig O€30MacHOM
paboTHhI C BelleCTBAMHU U MaTepruaiaMu B ObITY U Ha MPOU3BOJICTBE.

— IlpoekTupoBaHne W pealn3alus BBITYCKHHKAMH OCHOBHOM IIKOJBI JIMYHOM
00pa30BaTeIbHON TPAEKTOPHH.

— OsBiasieHue  KJIIOYEBBIMM  KOMIETEHIUSMHU:  y4eOHO-TIO3HABATEIbHBIMH,
MH()OPMAITMOHHBIMU, [IEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATUBHBIMHU.
[Ipennaraempiii Kypc XOTS M HOCHUT OOIICKYJIbTYPHBIA XapakTep M HE CTABUT

3aayy Mpo(ecCHOHATBHON MOATOTOBKH OOYYAIONIMXCS, TEM HE MEHEE IMO3BOJIIET UM
ONPEIEIUTHCS C BBIOOPOM Mpouiisi 00yUeHHUs B CTApLIEH MIKOJIE.

®denepanbHbIi rOCYJapCTBEHHBIM 00pa30BaTENbHBIN CTAHAAPT MPETyCMaTPUBAET
M3Yy4YEHUE Kypca XMMHUHU B OCHOBHOM IIKOJIE KAK COCTABHOM YaCTH NMPEAMETHON 00J1acTh
«ECcTecTBEHHO-HAYYHBIE TTPEAMETHD.

Kypc paccuntan Ha oOs3aTenbHOE M3yudeHHUE TpenMeTra B 00béme 68 ydeOHbIX
yacoB Mo 2 yaca B Heaeno B 9 Kiaccax OCHOBHOM Imikoibl. B ToM umcie Ha
pakTUYeCKrue paboThl B KOJIMYECTBE / 4, HAa KOHTPOJIbHBIE paboThl — 4 4. PesepBHOE
BpeMsl COCTaBJIsIeT 3 vaca.

dakTUYeCKH 1O KaJIeHJapHO-TeMaTUueCKOMYy IUIaHupoBanuio B 2022-2023
yueOHOM Tomy B 9 «A» Kkimacce OymeT mpoBeneHO 68 4YacoB B COOTBETCTBUU C
MPOU3BOJCTBEHHBIM KaJ€HAAPEM, KaJCHIAPHBIM TpadUKOM MPOXOXKIAEHUS y4eOHOTO
Marepuana Ha 2022-2023 y4eOHbIi Toa B pacliuCaHueM YPOKOB.

9 «A» wmacc sBisgerca o0meoOpazoBaTenbHBIM. Pa3paboranHas mporpamMma
MpeAnojaraeT o0yuyeHrue y4qalluxcs, UMEIOIIUX pa3Iu4yHble y4eOHble BO3MOKHOCTH,
MICUXOJIOTUYECKHE U (PUBHOJOTUYECKHE OCOOCHHOCTH, B TOM YHCJIE U O0YyYaroIIUXCs C
3aepxkKoi ncuxuueckoro pazsutus (3I1P).

OoOyuatomuecs ¢ 3I[IP wcnpIThIBalOT B TOW WM WHOM CTENEHU BBIPAKEHHBIE
3aTpyAHCHUS B YCBOCHUHM YYEOHBIX MpPOrpamMM, OOYCJIOBJICHHBIE HEIOCTATOYHBIMHU
IT03HABATEJIbHBIMU CIIOCOOHOCTSIMH, cenupUIecKUMHU paccTpoicTBaMH
MICUXOJIOTUYECKOTO Pa3BUTHS (ILIKOJBHBIX HABBIKOB, PE€YM WU Jp.), HAPYIICHUSIMU B
OpraHu3aIliU JEATeILHOCTH U/ WY TTOBEJCHHUSI.

Co cropoHBl Takux JeTell HaOMromaeTcs HeIOCTaTOYHBIH CaMOKOHTPOJIb,
HEYCTOMYMBOCTh U cjabas IIeJIeHANpPaBI€HHOCTh JAESATENbHOCTH, IOBBIIICHHAS




OTBJICKAEMOCTh, WUMITYJIbCHBHOCTh, THIEPAKTHBHOCTh. OHU HMMEIOT CIEeIU(PUICCKUE
HapyIIeHWs B Pa3BUTHUU TIO3HABATEILHOM © OSMOIMOHAIBHO-BOJIEBON  Cdephl,
WCTIBITHIBAIOT 3aTPYAHEHUS B YCBOCHUM IIKOJIBHON MPOrpaMMBbl, IJIUTEIBHO WU 4acTO
00J1€e10T.

B c¢Bsi34 ¢ 3THM OCHOBHBIMH 3a1a4amMu 00y4enusi yuammuxcs ¢ 3I1P saBaserca:
1) akTuBU3alMsl MMO3HABATEIILHOW NESITEIBHOCTH YyYallUXCs; 2) TOBBIINICHUE YPOBHS
pa3BUTHs OOydwaromuxcs; 3) HopMajau3alus y4eOHOW AesTeNbHOCTH; 4) KOPPEeKIus
HEJ0CTATKOB 3MOIMOHAIBHO-TUYHOCTHOTO PA3BUTHUS.

PaboTa ¢ ykazaHHOW Kareropuei oOydarolIuxcsl HampapjieHa Ha KOMIICHCAIUIO
HEJOCTaTKOB  CEMEWHOIro BOCIHMTAHMS  JE€Tel, yCTpaHEHHWE HapyIIeHUH  UX
paboTOCIIOCOOHOCTH M MPOU3BOJIBLHOMN PETYIISIIIUK IS TEIIbBHOCTH, OXpaHy U YKpEIJICHUuE
(GU3HUECKOT0 U HEPBHO-TICUXHUECKOTO 37J0POBBS.

B nensx xoppekuuu OTKJIOHEHUH B pa3BUTUH, JIMKBUJAIMU TPOOEIOB B 3HAHUSAX
yuanmuxcs ¢ 3IIP, a taxxke mias 3¢dexkTuBHOl padoThl €O cJadoycrneBaAIIUMH
00y4aloIMMHCH TIPEANOoaraeTcsd MCHOIb30BaTh CIEAyIoUe (HOpMBI M METOJBI
paboOTHI:

— JINYHOCTHO — OPUEHTUPOBAHHBIN MOAXO/I; muddepeHupoBaHHbIC
CaMOCTOSTENIbHbIE, KOHTPOJIbHBIE PAaO0ThI, BApUAHTHEIE JIA0OPATOPHBIEC PAOOTHI;

— OpraHu3aliys CcaMoCTOSATEIbHON auddepeHIupOBaHHONW pabOThl B TpyIIax, B
napax Wil UHAUBUyalbHO;

— OpraHuzaiusi CUCTEMAaTHYEeCKOM MpPOBEPKHM 3HAHUN C OMOpPOM Ha Y4EeOHHKH,
TaOJINIIBI, CXEMBI,

— CHCTEMAaTH4YECKOE MOBTOPEHUE KIIFOUEBBIX MOHSITHUMH;

— TMpPU U3YYEHHUH CJIOKHBIX TE€M, MMOBTOPEHUE OCHOBHBIX MOJIOKEHUW U BBIBOJOB

U3YYEHHOr0 MaTepuana;

— HCIOJIb30BaHHWE MaTepuaia, OTPaXarollero BaXXHOE MPAKTHUYECKOE MPUMEHEHHE
JUIst Oy Ty1e Ku3HHU;

— HCIOJIb30BAaHHE HAa YPOKAX AJEMEHTOB UTPOBOI NEAArOTMYECKON TEXHOJIOTHH.
Jliis padoThl ¢ 00Yy4YAIUMHUCS, CKJIOHHBIMH K OJaPEHHOCTH MPEANOaracTcs

UCIIOJIB30BATh CJIEIYIONINE METOIbI PAOOTHI:

— HCCJIEIOBATEIBCKUIN - METOJI 00YUYeHUs, KOTOPhIH MpeayCMaTpUBaeT TBOPYECKOE
NpUMEHEHUE 3HAHUH, OBIAJCHIUE METOJaMU HAYyYHOTO MO3HAaHUS, (HOPMHUPOBAHUS
HaBbIKa CAMOCTOSTEILHOTO HAYUYHOT'O TIOUCKA;

— TpOoOJIEMHBIA - 3TO METOJl, B XOJE€ KOTOPOTO yUHMTElbh JAaET HOBBIM Marepual,
co3gaBas Ha Yypoke MpoOJEMHYIO CHUTyalulo, SBISOIIENHcS s peOeHKa
WHTEIJIEKTYAJIbHBIM 3aTPYIHCHUEM;

— YacTUYHO - TIOMCKOBBIM - METOJ OOy4YeHHs, TpPH KOTOPOM ONpEe/eTCHHBIC
AJIEMEHThl 3HAHUW COOOMIAeT TeAaror, a 4YacTh YydYalluecs MOJIy4aroT
CaMOCTOSITEIIbHO, OTBEYasi Ha MOCTaBJICHHBIE BOMPOCHI WM perias mpoOieMHbIE
3a1aHuA.

JIOCTHKEHUIO  Pe3ylbTaTOB  OOYYEHHS  CEMHKJIACCHHKOB  CIIOCOOCTBYET
MPUMEHEHHE ACATEIbHOCTHOIO MOJIX0/1a, KOTOPHIN peaanu3yercs uyepe3 UCIOIb30BaHUe
3O PEKTUBHBIX MEeAATOrHYEeCKHUX TEXHOJOTH (TEXHOJOTUM PAa3BUBAIOIIETO 00yUYEHUS,
npoOJIeMHOTO  OOy4YeHMs, HCCIIEeNOBAaTeIbCKOM, mpoekTHoM TexHonoruu, WKT,
3JI0POBBECOCPEIKCHHUS).




[Iporpamma mpemycMaTpuBaeT TMPOBEACHHE JIEMOHCTpAlUid, HAOIIOICHUMA,
71a00paToOpHBIX PabOT. DTO MO3BOJSET BOBIEYD YUAIIUXCS B Pa3HOOOPa3HYIO0 yUeOHYIO
JESITeNIbHOCTh, CIOCOOCTBYET aKTUBHOMY TOJTyUEHHUIO 3HAHUU.

[IpomexxyTouHas arTecTauuss OPOBOJUTCS B (POpPME TEKYIIEro KOHTPOJIS:
camocTosiTeNibHass padoTa, TECTUPOBAHUE, KOHTPOJbHAs paboTa, YCTHBIM OMpOC,
MOJIFOTOBKA MpEe3eHTalui, COOOIIEeHHH, pedepaToB, 3aIUTa MPOEKTOB.




1. Ilnanupyemble pe3yabTaThl 0CBOEHHUSI Y4eOHOT0 Kypca «Xumus. 8 Kiace»

Nzyuenne kypca «Xumusa» B 9 Kjjacce HapaBjiIeHO Ha JOCTUKEHHUE TUYHOCTHBIX,
METanpeaIMETHBIX, MPEIMETHBIX PE3YyJbTAaTOB OCBOCHMS OCHOBHOW 0Opa3oBaTENbHOM
IIPOTPAMMBL.

1.1.  Jluunocmmnule pezyibmamei.

- 0CO3HaHue CBOEU STHUYECKON MNPUHAMJICKHOCTH, 3HAHUE HCTOPUM XUMHUU U

BKJIa/Ia POCCUMCKON XMMUYECKOW HAYKH B MUPOBYIO XHMHUIO;

- ¢opmuposanue OTBETCTBEHHOTO OTHOIICHUS K MO3HAHUIO XMMHH; TOTOBHOCTH

U CIIOCOOHOCTH Y4YalIuXcsi K CaMOpa3BUTHI0O M CaMOOOpa30BaHUIO Ha OCHOBE

U3Y4YEHHBIX (DaKTOB, 3aKOHOB M TEOPUM XHMMHUM; OCO3HAHHOTO BbIOOpa

U TIOCTPOCHUE UHAUBUAYAJIBLHON 00pa30BaTEIbHONU TPACKTOPHH;

- Qopmuposanue  UETOCTHON  €CTECTBEHHO-HAYYHOM  KapTHUHBI  MHpa,

HEOTHhEMJIEMOU YACTHIO KOTOPOU SIBJISIETCS XMMHAYECKAsI KAPTUHA MUPA;

- 0671a0eHUue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH

1 OOIIIECTBEHHOW MPAKTUKU, B TOM YUCIIC U XUMUUECKUM,;

- 0c8oeHue COUUAIBHBIX HOPM, MPaBUJI MOBEACHHS, pojied U (GOpM COLUATBHOU

KU3HU B COIMyME, NPUPOJC W YaCTHOM >KM3HM HA OCHOBE SKOJIOTHYECKOU

KYJbTYphI 1 0€30MaCHOTO 0OpAIlleHHs C BEIIECTBAMU U MaTepUallaMU;

- @opmuposanue KOMMYHUKATHUBHOM KOMIIETEHTHOCTHM B OOIIEHUU CO

CBEPCTHUKAMH U B3pOCIBIMH B TIpoliecce oO0pa30oBaTeIbHOM, OOIIECTBEHHO

MOJIE3HOM,  Y4EOHO-UCCIIENOBATENbCKOM, TBOPYECKOM W JIPYruX  BUJOB

NEATEIIbHOCTH, CBSI3AHHBIX C XUMUEH.

Ocoboe mecTo B mporpamMmme oTBoautTcs GhopmupoBanuio Y'Y /[ — BOCIUTAHUIO U
Pa3BUTHIO KaYeCTB JIMYHOCTH IIKOJbHUKA, OTBEYAIONIUX TPEOOBAHMSIM COBPEMEHHOTO
0O0IIeCTBa, YTO HEBO3MOXKHO 0€3 aKlIeHTa Ha METaIllpeAMETHBIE PE3YyJbTaThl OCBOCHUS
OCHOBHOM 00pa3oBaTeILHON MPOTrpaMMbl OOIIETO 00pa30BaHMUSL.

1.2. Memanpeomemuvimu pezyibmamamu siBisitorcs cnenyrommue Y'Y /1

Pezcynamuenvie YY/I:

- YMEHHE CAMOCTOSITENIbHO OMNpPENENATh LENU CBOEro OOy4YeHHus, CTaBUTh H
dbopmynupoBath sl ce0s HOBBIE 3aJaud B y4€be U TO3HABATEJILHOM
NEATEeIIbHOCTH, pa3BUBaTh MOTHBbI M HHTEPECHl CBOECH II03HABATEJIbHOU
NEeATEIIbHOCTH;

- YMEHHE CaMOCTOATENIBHO IIJIAHUPOBATH IIyTH JAOCTH)KECHUS LIEJIEH, B TOM YHCIIE
aNbTepHATUBHBIC, OCO3HAHHO BBIOMpaTh Haubosiee IPHEKTUBHBIE CIOCOOBI
pelIeHus: yueOHbIX U MMO3HABATEIbHbBIX 3a/1a4;

- yYMEHHME COOTHOCUTH CBOM JEHCTBUS C IUIAHUPYEMBIMHM pe3yJIbTaTaMH,
OCYILECTBJIATH KOHTPOJIb CBOEH JEATEIBHOCTH B IIPOLIECCE AOCTHKECHUS
pe3yibTaTa, OnpeesTh CocoObl NIEUCTBUIM B paMKax MPEAJIOKEHHBIX YCIOBUM U
TpeOOBaHMI, KOPPEKTUPOBATH CBOU JIEUCTBUSI B COOTBETCTBUHU C U3MEHSIOLIEHCS
CUTYyallUeH;

- YMEHHE OLIEHUBATh MPaBUJIBHOCTh BBIMOJHEHUS YUEOHOU 3a7auu, COOCTBEHHBIE
BO3MOXXHOCTH €€ PELICHUS;




- BJAJICHUE OCHOBAMH CaMOKOHTPOJIS, CaMOOLICHKH, NPUHATUS PpEHIeHUH U
OCYIIECTBJICHUS OCO3HAHHOTO BbhIOOpa B yueOHOW M  MO3HABATEIbHOMN
JESITEIbHOCTH.

Ilo3nasamenvnuvie YY/[ — popmuposanue u pazeumue HaGblKO8 U YMEHUIL:

— YMEHHME ONpeNeNsATh MOHATHS, CO3/aBaTb OOOOIIECHHs, YyCTaHaBIUBATh
aHAJOTUH, KIacCU(UIMPOBATh, CAMOCTOSITEIIbBHO BBIOUPATh OCHOBAHUS U
KPUTEPHUH ISl KiIacCU(UKAIMKM, YCTaHABIMBATH MPUUYUHHO-CJIEICTBEHHBIE CBSI3H,
CTPOUTH JIOTHUECKOE PACCYXACHHUE, YMO3aKIoueHne (MHIYKTUBHOE, IeTyKTUBHOE
U TI0 aHAJIOTHHU) U JIeJIaTh BBIBOJIBI;

— YMEHHUE CO3/1aBaTh, MPUMEHSATHh U MPEOOPa30BLIBATh 3HAKU U CHMBOJIBI, MOJICIIU
Y CXEMBI JUIsl pelIeHUsT y9eOHbIX U TTO3HABATEIbHBIX 33/1a4;

— npeoOpa3oBbIBaTh HHPOPMAIIKMIO U3 OAHOTO BHJIa B APYTroM (TaOIUILy B TEKCT U

np.).

Kommynuxkamuenwvie YY/I:

- yMEHUE OpraHu30BbIBaTh y4yeOHOE COTPYJIHHUYECTBO U  COBMECTHYIO
JESTEIbHOCTh C YYUTEIEM W CBEPCTHUKaMM; paboTaTh HHAMBUAYaJbHO U B
IpYIIe: HaxOJAWTh OOIlNee pEeIIeHHWE U pa3peliatb KOH(IUKTHI Ha OCHOBE
COTJIACOBAHMS MO3UIMNA U y4ETa UHTEPECOB; (POPMYIUPOBATh, APTYMEHTUPOBATH U
OTCTauBaTh CBOE MHCHHUC;

- YMEHHE OCO3HAHHO MCIMOJIb30BaTh PEUYEBBIE CPE/ICTBA B COOTBETCTBUU C 3aadyei
KOMMYHUKAIIMU JUIsI BBIPOKEHUST CBOMX YYBCTB, MbICIEH U MOTPEOHOCTEH;
IUIAHUPOBAHMUSI W PETYJSALMUM CBOEU JIESITEIBHOCTH; BJAJACHHUE YCTHOM W
IIUCbMEHHOMN PEYBI0, MOHOJIOTUYECKON KOHTEKCTHON PEYBIO;

- (opmupoBaHuMe ¥ pa3BUTHE KOMIIETEHTHOCTH B OO0JaCTH HCIOJIb30BaHUS
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

- popMHUpOBaHUE U PA3BUTHE IKOJIOTUUYECKOTO MBITIUICHHSI, YMEHUE IPUMEHSATH €T0
B II03HABATEJIbHOM, KOMMYHHUKAaTUBHOW, COLMAJIBbHOM  MPAKTUKE U
npodecCHOHaTbHON OPUEHTAIINH.

1.3. Ilpeomemmnuwie pezyibmamet.

- yMeHue 0003HaYaTh XUMUYECKHUE AJIEMEHTHI, Ha3bIBaTh UX U XapaKTepu30BaTh Ha
OCHOBE MOJIOKEHUS B nepuoauueckon cucreme /. 1. Menneneena;

- (hopmynuposarue U3y4CHHBIX TTOHSTUN: BEIIECTBO, XUMUYECKUM IJIEMEHT, aTOM,
MOJIEKyJia, MOH, KaTHOH, aHMOH, MPOCTOE U CJIOKHOE BEIECTBO, XUMUUECKas
peakiusi, BUIbl XUMUYECKUX PEAKIIUN U T.I1.;

- onpedenenue 1o popMyJsiaM COCTaBa HEOPTaHUUECKUX U OPraHUYECKUX BEIIECTB,
BAJICHTHOCTH aTOMOB XMMHWYECKHX 3JIEMEHTOB HJIM CTCIICHU X OKHUCJICHHS,

- nonumanue WHHOPMAIMKM, KOTOPYIO HECYT XWMHUYECKHE 3HaKH, (HOPMYJIBI
Y ypaBHEHUS;

- yMeHue Kuaccuguyuposams TPOCThIC (METAUThl, HEMETAJUIbl, OJaropoHbIC
raspl) U CIOXXHBbIC (OMHApHBIC COCIWHCHMSA, B TOM YHCIC M OKCHIBI, a TaKXKe
THAPOKCUIBI — KHCIIOTHI, OCHOBaHMS, aM(OTEpHBIC THIPOKCHIBI — H
COJIM )BEIIECTBA;




- ¢opmynuposanue  TIEPUOTUYECKOTO  3aKOHA, O0ObBACHeHue  CTPYKTYpPBI
1 nH(pOpMAaIH, KOTOPYIO HECET MEPUOIUUYECKAS] CUCTEMA XUMUYECKHUX YJIEMEHTOB
JI.1. MenneneeBa, packpblimue 3Ha4CHUS TIEPUOIMYECKOTO 3aKOHA;

- yMeHue Xxapaxkmepu3oéams CTPOCHHUE BEIIeCTBA — BUIbl XUMHUYECKUX CBs3eH
Y TUTIBI KPUCTAITMIECKUX PEIIETOK;

- onucauue CTPOCHUS aTOMOB XHMHYECKUX JJIEMEHTOB C MOPSAKOBEIMI HOMEPAMHU
1—20 u 26,o0mobpasicerue NX ¢ MOMOIIBIO CXEM;

- cocmasneHue GOpMyJ1 OKCUIOB XUMUYECKUX 3JIEMEHTOB U COOTBETCTBYIOIIUX UM
TUAPOKCUJIOB;

- Hanucauue CTPYKTYPHBIX (HOPMYJ MOJEKYISPHBIX COCAMHEHUN U POPMYIHHBIX
€AMHUI] UOHHBIX COCIMHEHUH MO BAJICHTHOCTH, CTETICHU OKUCJICHUS WIH 3apsy
HOHOB;

- YMeHue ¢hopmynupoeams OCHOBHBIE 3aKOHBI XMMHH: IOCTOSHCTBA COCTaBa
BEIIECTB MOJICKYJSIPHOTO CTPOCHHUS, COXpPAaHEHHS MacChl BEIISCTB, 3aKOH
ABoraapo;

- yMeHue popmynuposans OCHOBHBIE TTOJIOKEHUSI aTOMHO-MOJICKYJISIPHOTO YUEHUS
Y TEOPUH DJICKTPOIUTHICCKOMN TUCCOIHAIINN;

- onpedeiieHue TPHU3HAKOB, YCIOBHHA TMPOTECKAHUS M TPEKPAIMECHUS XUMHUUYECKHX
peaKuui;

- cocmasienue  MOJIEKYJSIDHBIX  YpPaBHEHHUH  XUMHUYECKHX  PEaAKIUH,
NOATBEPXKAAIOMUX  OOIMEe  XMMHUYECKHE CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPTraHUYECKUX BEIIECTB M OTPAKAIOIINX CBSI3U MEXIY KJIacCaMU COSIMHEHUM;

- cocmasienue YPaBHCHUM PEakIMid C y4acTUEM JJIEKTPOJIUTOB TaKKe B MOHHOM
dopwme;

- ompedeienue TO XUMUYECKUM YPaBHEHUSM TNPUHAIJICKHOCTA PEAKIIHMA
K ONpe/IeIEHHOMY THUITY WJIA BU]TY;

- cocmaeéneHue  ypaBHEHWH  OKHUCIIHMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHM
C TIOMOIIIBIO METO/1a AIEKTPOHHOTO OalaHca;

- npumeHeHue TIOHATUN «OKHUCIIEHUE» U «BOCCTAHOBJICHUE» IS XapaKTCPUCTUKH
XUMHUYCCKUX CBOWCTB BEIICCTBR;

- onpedeneHue ¢ TIOMONIIBIO KAaueCTBEHHBIX pPEaKIUW XJIOpHUI-, CyIbdart-
1 KapOOHAT-aHUOHOB M KATHOHA aMMOHHSI B pacTBOPE;

- 00vsACHeHUe BIUSIHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKHUX PEAKIU;

- YMeHue  Xxapakmepu3o06amsv  TOJOXKEHHWE  METaJUIOB U  HEMETaJJIOB
B MIEPUOJIMYECKON CHCTEME DJIEMEHTOB, CTPOCHHE HMX aTOMOB W KPHUCTAJLUIOB,
oO1ue pu3ndecKue 1 XMMUYECKHE CBOWMCTBA;

- 00vsACHeHue MHOTOOOpPa3usi TPOCTHIX BEIIECTB SBJICHHEM  AJJIOTPOMHH
C YKa3aHUeM €€ NIPUYUH;

- ycmawo@leHue — PA3NMUAA  TUAPO-, THUPO- U DJICKTPOMETALTYPrUU
U WIIIOCMPUposanue STUX PA3IHMYUA TPUMEPaMH TPOMBIILIEHHBIX CIIOCOOOB
TIOJTyYCHHS METAJLIOB,;

- yMeHue dasams oO0lLyI0 xapakTepuctuky 3yemeHToB |, 11, VIIA rpynm, a takxke
BOJIOpOJIa, KHUCIOpoJa, a3oTa, cepbl, ¢ocdopa, yriepomaa, KpeMHUS U
00pa30BaHHBIX MMHU TPOCTHIX BEIIECTB M BAXXHEHIIMX COEAMHEHUH (CTpOCHUE,




HAXO0XJICHUE B MPUPOAE, MOIy4YeHHE, (PU3NYECKHE U XHUMHUYECKHE CBOWCTBA,
MIPUMEHEHUE);

- YMeHue onucvl8ams KOPPO3UI0 METAIIOB U CIIOCOOBI 3aIUTHI OT HEE;

- yMeHue npou3eooums XUMHYECKHE pacdy€Tbl C HCIOJIb30BAHUEM MOHSITHIM
«MaccoBasi JI0Ji1 BEIIECTBA B CMECH», «KOJHUYECTBO BEIIECTBA», «MOJISPHBIN
00BEM» 10 PopMyTIaM U YPaBHEHUSIM PEaKIni;

- onucanue CBOWCTB W TIPAKTHUYECKOTO 3HAYCHUS HW3YYCHHBIX OPTaHUYECKUX
BEIIICCTB;

- 6binoIHeHue O0O3HAYCHHBIX B TIPOTPaAMME SKCIIEPUMEHTOB, PACNO3HABAHUE
HEOPTaHUYECKUX BEIIECTB TI0 COOTBETCTBYIOIINM MTPU3HAKAM;

- cobmooeHue TpaBUIl  Oe30macHOW pabOTBl B XMMHYECKOM KaOWHETE
(;mabopaTtopun).

I[lnanupyemble pe3yabTaThl H3YUYEHHUS] KYPca XUMHHN OCHOBHOWM IIKOJIbI
BbInyCKHMK HAy4YHMTCS:

— XapaKTepu30BaTh OCHOBHBIE METONbI TO3HAHMS: HAOMIOJCHHE, H3MEPEHUE,
HKCIIEPUMEHT;

— OIKUCHIBATh CBOMCTBA TBEPJBIX, KUJKUX, Ta3000pa3HbIX BEIIECTB, BBIACIAS HX
CYILLIECTBEHHbIC IPU3HAKHY;

— pacKpbIBaTb CMBICT OCHOBHBIX XMMHUYECKHUX MOHATHH «aToM», «MOJIEKYJay,
«XUMHUYECKHI  3JIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE  BEIIECCTBOY,
«BAJIEHTHOCTBY, «XUMUYECKasl PEAKIIHS, UCTIOIb3Ys 3HAKOBYIO CHCTEMY XUMUMU;

— packpbIBaThb CMBICT 3aKOHOB COXPAHEHHMsI MAacChl BEIECTB, IOCTOSHCTBA
cocTaBa, aTOMHO-MOJIEKYJIIPHON TEOPHH;

— paziuyaTh XUMUYECKUE U (PU3HUUECKUE SBIICHUS;

— Ha3bIBaTh XUMHUYECKUE IJIEMEHTHI;

— ONpEIENsITh COCTaB BEIIECTB MO UX PopMyTiam;

— ONpEIENITh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COSMHEHUSX;

— OIpPEACNATh TUIl XUMUYECKUX PEaKITUi;

— Ha3bIBaTh MPHU3HAKU U YCIOBHS MPOTEKAHUS XUMHUYECKHUX PEAKIIHiA;

— BBISBIISATH MPHU3HAKHU, CBUACTEIHCTBYIONINE O MPOTEKAHUU XUMUYECKON peakiuu
MIPH BBITIOJTHEHUN XUMUYECKOTO OTIBITA;

— COCTaBJIATH (POPMYJIbI OMHAPHBIX COCTUHEHUM;

— COCTaBJISITh YPABHEHUS XUMHUECKUX PEaAKIIHIA;

— co0nrogaTh npaBuiia 0€30MacHoOM padOThI IPU NPOBEICEHUN OMBITOB;

— TIOJIL30BAThCs JIAOOPATOPHBIM 000PYIOBAHUEM U TIOCYIOM;

— BBIYHUCIIATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB;

— BBIYHUCIIATH MACCOBYIO JIOJIO0 XHMHUYECKOTO dJIEMEHTA 10 (hopMyJie COSTUHEHHS;
— BBIYHUCIIATH KOJMYECTBO, 00BEM MJIM Maccy BEIIeCTBA MO KOJIHYECTBY, 00BEMY,
Macce peareHTOB WM IPOAYKTOB PEAKIIIH;

— XapakTepu3oBaTh (U3MUYECKHE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB:
KHCIIOpOJia ¥ BOJIOPOJIA;

— MOJTy4aTh, COOMPATh KUCIOPOA U BOJAOPOL;

— pacrmo3HaBaTh OMBITHBIM IMMyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOJOPOI;




— pacKpbIBaTh CMBICI 3aKOHA ABOTaJipo;

— pacKpbIBaTh CMBICI MOHITUH «TEIUIOBOM 3(PEKT peakium», «3K30TEPMUUECKUE
pPEAKLMMNY, «IHJIOTEPMUUYECKUE PEAKLINN;

— XapakTepu3oBaTh (PU3NYECKUE U XMMUYECKHE CBONCTBA BOJIBL;

— pPacKpbIBAaTh CMBICII IOHATHS «PACTBOPY;

— BBIYUCIISATH MAaCCOBYIO JOJIFO pACTBOPEHHOTO BEIIIECTBA B PACTBOPE;

— IIPUTOTOBJIATH PACTBOPHI C OMNPEICIEHHON MACCOBOM J0JEH PaCTBOPEHHOIO
BEIIECTBA;

— Ha3bIBaTh COCAMHEHUS U3YYEHHBIX KIAaCCOB HEOPTaHUUYECKUX BEILIECTB;

— XapakTepu3oBaTh (PU3WYECKHE W XUMHUYECKHE CBOHMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUU, COJIEH;

— ONPEAECTATh NPUHAICKHOCTD BEIIECTB K ONMPEACTEHHOMY KJIACCy COCIMHEHMUI;
— COCTaBJISATh (POPMYJIBI HECOPraHUUECKUX COCTMHCHUN N3YUCHHBIX KJIACCOB;

— NPOBOJUTH OMbBITHI, MOATBEPKAAIONINE XUMHUYECKHE CBOMCTBA H3YyUYEHHBIX
KJIACCOB HEOPTaHUUECKUX BEILIECTB;

— pacro3HaBaTh OINBITHBIM MYTEM PACTBOPHI KUCIOT M IIEJIOYEH MO M3MEHEHUIO
OKpACKU UHIUKATOPA,;

— XapaKTepU30BaTh B3aUMOCBSI3b MEXTY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHUI;
— pacKpbIBaTh CMBICII IEPUOJUYECKOTO 3aKOHA;

— OOBSICHATH (PM3UYECKUIN CMBICT aTOMHOTO (MTOPSAKOBOr0) HOMEpPa XUMHUYECKOTO
AJIEMEHTa, HOMEPOB I'PYMIbl U MEPHUOJIa B MEPUOIUUECCKON CUCTEME XUMHYECKUX
anemeHToB /.M. MeHpaeneena;

— OOBSCHSATH 3aKOHOMEPHOCTH M3MEHEHHUS CTPOCHHUS aTOMOB, CBOMCTB AJIEMEHTOB
B IIpeJiesiaX MajbIX MEPUOA0B U TJIaBHBIX MOJATPYIIL;

— XapaKTepU30BaTh XUMUYECKHUE AJIEMEHTHI (OT BOJOPOA JO KaJIbIUs) HA OCHOBE
UX TOJIoKeHHs B mepuoanueckoit cucreme .M. MenaeneeBa u ocoOeHHOCTEM
CTPOCHHS UX aTOMOB,;

— COCTaBJISITb CXEMbl CTPOEHHUSI aTOMOB MHEPBbIX 20 3JIEMEHTOB MEPHUOINYECCKOU
cucteMsl .M. Menaeneena;

— PpacKpbIBaTh CMBICJI TIOHSITHIA: «XUMHUYECKast CBSI3bY,
«QJIEKTPOOTPHULIATEIILHOCTHY;

— XapaKTepu30BaTh 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTB OT THIIA
KPHUCTAJUINYECKOUN PEIIETKHY;

— ONpEAEATh BUJI XUMHUYECKOM CBSI3U B HEOPTraHUUYECKUX COCTMHEHUSX;

— u300pakaTh CXEMbI CTPOCHHS BECIICCTB, OOpa30BaHHBIX pPa3HBIMU BHJIAMH
XUMHUYECKUX CBS3EH;

— pacKpbIBaTh CMBICJ TOHSTHH «UOH», «OKHUCIHUTEIbY», «CTEMEHb OKHCICHUS
«BOCCTAHOBUTECIIbY, KOKHUCIICHUE), «BOCCTAHOBJICHHEC;

— ONpENeATh CTEIIEHb OKMCIICHUS aTOMa JIEMEHTA B COCIMHCHUU;

— IPOBOJIUTH PEAKIMU, MOJITBEPKIAAIOINIME KAa4eCTBEHHBIM COCTaB Pa3WYHbBIX
BECIICCTB;

— OMpEeNeATh OKUCIUTETh U BOCCTAHOBUTEb;

— COCTaBJISATh YPABHEHUSI OKUCIUTEIIBHO-BOCCTAHOBUTEIBLHBIX PEAKIINN;

— KJIacCH(pHUIIMPOBATh XUMHUYECKHUE PEAKIIUU 10 PA3IUIHBIM IPH3HAKaM (YUCIIO0 U




COCTaB UCXOHBIX BEIIECTB U MPOIYKTOB PEAKIIUHU, TEIIOBON 3 (HEKT peakiun);

— XapaKTEpU30BaTh B3aMMOCBA3b MEXAY COCTABOM, CTPOCHHMEM H CBOWCTBAMU
HEMETAIIOB;

— MPOBOAUTH OMBITHI MO TOJYYEHHUIO, COOUPAHUI0O M HM3YYCHHIO XUMUYECKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: KUCIOPOAa, BOJOPOAA;

— pacro3HaBaTh OIBITHBIM IYyTEM ra3000pa3Hble BELIECTBA: YIJEKHUCIbIA ra3 u
aMMHUaK;

— XapaKTEepPU30BaTh B3aMMOCBA3b MEXAY COCTABOM, CTPOCHHMEM H CBOWCTBAMU
METAJIJIOB;

— OLICHMBATh BIMAHUE XUMHUYECKOTO 3arpsA3HEHUs] OKpYXKAlollel Cpelbl Ha
OpraHH3M YEJIOBEKA;

— IrpaMOTHO 0OpalaThCs C BEUIECTBAMHU B OBCETHEBHOMN KU3HU.

BbIHyCKHI/IK IMOJYYHUT BO3MOKHOCTHh HAYYUTHCH .

— BBIJBUTaTb U MPOBEPATh HKCIEPUMEHTATBHO THUIOTE3bI O XHUMHYECKHUX
CBOMCTBaX BEILIECTB HA OCHOBE UX COCTaBa M CTPOCHUSI, UX CIIOCOOHOCTH BCTyMNAaTh
B XMMHUYECKHE PEAKIUU, O XapaKTepe M MPOAYKTAaX pPa3IUYHbIX XUMHYECKUX
pEeaKLHnii;

— XapakTepu3oBaTh BELIECTBA IO COCTaBy, CTPOCHHIDO M  CBOMICTBaM,
yCTaHABIINBATh MPUYNHHO-CJIEICTBEHHbIE CBSI3U MEXK Y JAHHBIMU
XapaKTepUCTUKAMH BEIIECTBA;

— TPOTHO3UPOBATH CIOCOOHOCTH BEMIECTBA MPOSBIATH OKUCIUTEIBHBIE WIIU
BOCCTAaHOBUTEJIBHBIE CBONCTBA € Y4YE€TOM CTENEHEH OKUCICHUS JJIEMEHTOB,
BXOJISILIIUX B €r0 COCTaB;

— COCTaBIISITb YPaBHEHHS PEAKLUH, COOTBETCTBYIOIIUX IOCIEAOBATEIbHOCTH
pPEBPALICHN HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB;

— UCIOJIB30BaTh MNPUOOPETEHHbIC 3HAHUA JUISI DKOJOTUYECKHM TPaMOTHOIO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

— UCIOJIB30BaTh MNPUOOPETEHHBIC KIIOYEBBIE KOMIETEHIIMU MPHU BHIIOJIHEHUU
MIPOEKTOB M y4eOHO-MCCIEI0BATEIbCKUX 3a/1a4 M0 U3YUYEHHUIO CBOMCTB, CIIOCOOOB
MOJIyYEHHUS U PAacliO3HABAHUS BEILIECTB;

— OO0BEKTUBHO OIIEHUBATh MH(OPMAIHIO O BEIIECTBAX M XUMUYECKUX MTPOIIECCaX;
— KPUTHUYECKH OTHOCUTHCS K TCEBIAOHAYUYHOM HH(OpManuu, HEI00pOCOBECTHOM
peKJiaMe B CpeACTBaX MacCOBOM MH(pOpMAIUK;

— OCO3HaBaTh 3HAUYCHHE TEOPETHUUECKUX 3HAHUU MO XUMHUHU JJIsl MPAKTUYECKOU
NEeSATEeIbHOCTH YEJIOBEKa;

— CO3/1aBaTh MOJIETT M CXEMBI JJI PEIICHHS YUYeOHBIX U TTO3HABATEIbHBIX 33]1a4;

— NOHUMATh HEOOXOJAMMOCTh COOJIFOAEHUS TMPEANUCAaHUM, TpeajilaraeéMblXx B
UHCTPYKIMSX MO0 UCTIOIB30BAHUIO JICKAPCTB, CPEJICTB OBITOBON XUMUU U JP.




1.4. Cucrema OleHKHU JOCTHKEHHS IJIAHUPYEMBbIX pe3yibTaTOB
OCBOCHHUSI POrPAMMBI

KpuTtepun u HOpMBbI OlIEHKH YYAIUXCS M0 XUMUH
OueHuBaHue YCTHOTO OTBETA

OTMeTKa «5» CTAaBUTCS B CICAYIOIMINUX CIydasx:
— JIJaH TOJIHBIM W TPABWUJIbHBIM OTBET HA OCHOBAHWM TNOJYYCHHBIX 3HAHUU, C
MPaBUJIbHBIM MCTIOJIb30BAHUEM OMOJIOTMYECKUX TEPMUHOB;
— MaTepuajg HU3JI0KEH B ONPEACICHHOW JIOTUYECKON IMOCIIeI0BaTEeIbHOCTH,
HayYHBIM SI3bIKOM;
— OTCYTCTBYIOT OIIMOKH U HETOYHOCTH;
— OTBET CaMOCTOSITSIIbHBIM.
OTMeTKa «4» CTaBUTCSA B CIEAYIONMIMX CITydasX:
— JIaH TMOJIHBIM U MPABUJIbHBIN OTBET HA OCHOBAHUU ITOJYYEHHBIX 3HAHU;
— MaTepHaj U3JI0KEH B OINPEACICHHOM MTOCIIC0BATEIbHOCTH;
— JONYIIEHbl 2-3 HECYIIECTBEHHBIE OIMMOKH, HCHpPaBICHHBIC 110 TPeOOBAHHUIO
YUYUTEIIs, WIIK JaH HETIOJHBIM M HEYETKUI OTBET.
OTMeTKa «3» CTAaBUTCS B CIACAYIOIMINX CIydasx:
— JIaH TIOJHBIM OTBET, HO IIPU D3TOM JONYIIEHBI CYIIECTBEHHBIC OIIHOKH,
HETOYHOCTH B MCIIOJIb30BAHUU HAyYHBIX TEPMHUHOB, WJIM OTBET HEIOIHBIH,
HapyllIeHa JIOTUKa OTBETA;
— J1aH HEMOJIHBIA OTBET, COMPOBOXKIAIOIIMNCS HABOJAIIMMHU BOMPOCAMH CO
CTOPOHBI YUHUTEIS.
OTMeTKAa «2) CTaBUTCS B CIEAYIOMIMX CIIydasX:
— OTBET OOHapy)XMBaeT HEIMOHMMaHHWE OCHOBHOTO COJACP)KaHHUSI Y4eOHOTO
Marepuania;
— JIONYIICHBI CYIICCTBEHHBIC OIMMMOKHU, KOTOPHIE YUalTUiCS HE MOYKET UCIIPABUTh
MIPU HABOJIAIIUX BOMPOCAX YUUTEIS;
— OTCYTCTBHE OTBETA.
OueHuBaHMe IKCNEPUMEHTAIbHBIX YMEHUH

O1ieHKa CTaBUTCSl HA OCHOBAHUM HAOJIIOJCHUS 3a YUalllUMCSl U TUCbMEHHOTO
oT4deTa 3a padory.

OTMeTKa «5»:

paboTa BBINIOJIHCHA MOJTHOCTHIO ¥ TIPABUJILHO, CACIaHbI IPABUIbLHBIC
HaOJII0JIEHNS U BBIBOJIBI;

AKCTICPUMEHT ITPOBEJICH T10 TIaHy ¢ YYETOM TEXHUKH 0€30IaCHOCTH 1 MTPaBUII
paboThI C BEIECTBAMU U 000PYJ0BaHUEM;

MPOSIBJICHBI OPraHU3aIlMOHHO-TPY/I0BbIe YMEHHUS (ITOIACPKUBAIOTCS YUCTOTA
pabouero Mecta u OPSAIOK Ha CTOJIe, SKOHOMHO HUCIIONIB3YIOTCSI PEAKTHBHI).

O1MmeTKka «4»:

paboTa BBITIOJIHEHA TPABUJILHO, CEIaHbl MPABUIbLHBIC HAOIIOIEHUS U BBIBOJBI,
HO MPU TOM IKCIIEPUMEHT MPOBEJICH HE MOJHOCTHIO M JOIMYIIEHbI
HECYIIECTBEHHBIC OITMOKH B pabOTE ¢ BEIIECTBAMH K 000PY/I0BaHHUEM.

OTMeTKa «3»:




paboTa BBINOJHEHA MNPABUJIBLHO HE MEHEE YEM HAIlOJIOBUHY WIIM JOIMYyIIEHA
CyILIECTBEHHas] OIIMOKAa B XOJ€ SKCIEPUMEHTa, B OOBACHEHUHU, B O(OPMICHUH
paboThl, B COONIONEHWH TpPaBWJI TEXHUKHW O€30MacHOCTH Tpu pabote ¢
BEIIIECTBAMH U 000PYI0BAaHUEM, KOTOPAsI HCTIPABIIACTCS 1O TPEOOBAHUIO YIUTEIS.

OTMeTKa «2»:

- TOTMYIIEHKI 1Be (1 0oJiee) CYIEeCTBEHHBIE OMMOKH B X0/I€ SKCTICPUMEHTA, B
00BbsiICHEHNHU, B 0O(popMIIeHUH pabOThI, B COOJIIOICHUH TIPaBUJI TEXHUKH
0e30macHOCTH MpHU padOTe C BEIIECTBAMU U 000PYyAOBaHUEM, KOTOPBIEC YUaIIUUCS
HE MOJKET UCIIPABUTh JaXKe MO TPEOOBAHUIO YUUTENS,

- paboTa He BBIMIOJIHEHA, Y YYAIIerocsi OTCYTCTBYIOT SKCIIEPUMEHTAbHBIC
YMEHHUS.

OueHnBaHMe yMeHHI pelIaTh IKCIIEPUMEHTAIbHbIE 321241

OtrMmeTka «5»:

IJIaH PEIICHUsI COCTABJICH MPAaBUIIBHO;

MPABWJIBHO OCYIIECTBJIEH MOA00P XMMUYECKUX PEAKTUBOB U 000PYI0BAHMS;

JIaHO TIOJTHOE OOBSICHEHUE U C/ICJIaHbl BHIBOJIBI.

OTmeTKa «4»:

IJIaH PEIICHUsI COCTaBJICH NMPAaBUIIBHO;

MPABWJIBHO OCYIIECTBJIEH MOA00P XMMUYECKUX PEaKTUBOB U 000PY/I0BaHMS,
IIPU 3TOM JIOIYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMOOK B OOBSICHEHUU U
BBIBO/IAX.

Ot1meTtka «3»:

TJIaH PElIeHUsI COCTABJICH MPABUIIBHO;

MPaBUIILHO OCYIIECTBIICH MOA00P XUMUYECKUX PEAKTUBOB U 000PY0BaHUS, HO
JIOTTyIIIEHA CYIIIECTBEHHAs OITMOKA B O0BSICHEHUH U BHIBOJIAX.

OT1meTka «2»:

- IOMyIIEHBI JIBE (1 00Jiee) CyIeCTBEHHbIE OIIMOKY B IJIAHE PEIlIeHHUs, B ToAOOpe
XUMUYECKUX PEaKTUBOB U 000pYAOBaHUS, B O0BSICHEHUN W BBIBOJIAX;

- 33/1a4a He pelleHa.

OueHnBaHue yMeHHUI peliaTh pacuyeTHbIE 3a/1a4H

OrmeTKka «5»:

B JIOTHYECKOM PaCCy>XJICHUU U PEIICHUU HET OMIMOOK, 3a/1aua perieHa
palMOHAJILHBIM CIIOCOOOM.

OT1meTka «4»:

B JIOTUYECKOM PACCYKICHUU U PEIICHUU HET CYIECTBEHHBIX OITMOOK, HO
3a/iaya pelieHa HeparMoOHAIbHBIM CIIOCOOOM WIIH JOMYIIEHO HEe 00Jiee TBYX
HECYIIIECTBEHHBIX OITUOOK.

Ot1meTtka «3»:

B JIOTUYECKOM PACCYXKICHUHU HET CYIIECTBEHHBIX OMIMOOK, HO OMYIIeHA
CyIIECTBEHHAs OIMOKa B MAaTEMaTHYECKUX pacueTax.

OTmMeTKa «2»:

- UMEIOTCS CYIIECTBEHHBIC OIIMOKHU B JIOTHYECKOM PACCYXKICHUU U PEIICHUH;

- 33/1a4a He pellieHa.

OueHuBaHMe NMCbMEHHBIX KOHTPOJBbHBIX PadoT

OTmeTKa «5»:




OTBET MOJHBIA U MTPaBUIIBLHBIN, BO3MOXKHA HECYIIIECTBEHHAS OITHNOKA.
O1MeTKka «4»:
OTBET HETOJIHBIN UK JAOIYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIHUOOK.
OrMeTKa «3»:
paboTa BBINIOJIHEHA HE MEHEE YEM HAMOJIOBUHY, JOMYIIIEHA OJTHA CYIIECTBCHHAs
oImKOKa U JBE-TPU HECYIIECTBEHHBIE.
OTMeTKa «2»:
- paboTa BBINIOJIHEHA MEHEE YEM HAMOJIOBUHY WJIU COACPKUT HECKOIBKO

CYIIECTBEHHBIX OIIHOOK;

- paboTa He BHITIOJIHCHA.
OtmeTtka «5» — ot 90 1o 100% paboTh;
orMmeTka «4» — ot 70 1o 89%:;
orMeTKa «3» — ot 50 1o 69%:

oTMeTKa «2» — 10 50%.

[Ipu olieHKE BHIMOIHEHUS MMCbMEHHOW KOHTPOJIBbHON paboThl HEOOXOAUMO
YYUTBIBATh TPEOOBaHUS €IMHOTO opdorpaduueckoro pexuma.
OTMeTKa 3a UTOTOBYIO KOHTPOJIbHYIO paO0Ty KOPPEKTUPYET MPEAIICCTBYIONINE
OTMETKH 3a YETBEPTh, MOIYTOAUE, TO/I.

Kpurepuu oueHuBaHusi y4eOHOI0 NMPOEKTa

Kputepun 2 (HemoCcTaTOYHBIN 3 (6a30BbIl YPOBCHB) 4 (TOBBIICHHBIH 5 (BbIcOKMiA
OLICHUBAHUS YPOBEHB) YPOBEHB) YPOBCHB)
CBs3b € IIpoext He cBsA3aH ¢ | [IpoekT B HEKOTOpOU [Ipoexr cBsA3aH ¢ IIpoeKT nOJIHOCTEIO
IIPOrpaMMOil U | AEUCTBYIOLIEH CTEIICHU CBSI3aH C IIPOrpaMMoOil U OpPUEHTUPOBAH Ha
y4eOHBIM LIKOJIbHOU IIPOrpamMMoOi 1 y4€OHBIM IJIAHOM 1O | JEHCTBYIOILYIO
IUIAHOM IIPOrpaMMoOii U y4eOHBIM IIJIAHOM; €0 | MPEeIMETY, HO JUIs IIporpaMmy
Y4eOHBIM IIJIAHOM. BHEJIPEHUE BO3MOXKHO | €r0 MPOBEICHUs 1 yuyeOHbIH IUIaH U
TOJIBKO 32 CYET IpUIETCS MOJKET OBITh JIETKO
BHEKJIACCHOW paboThI HCIIOJIb30BaTh UHTETPUPOBAH B
pe3epB BPEMEHH. paMkax y4eOHOro
mporecca.
Conepxxkanne | Her noruueckoit Marepuain npoekra Marepuan uznoxen | ConepkaHue
IIPOEKTa MOCJIeI0BATEIbHOCTH | JaeTcs 0oJiee Uiu JIOTUYHO, MEKIY €r0 | MPOEKTa IOHATHO,
B U3JIOKEHUU MEHEE JIOTUYHO, HO HE | YaCTSAMH CJEJaHbl IIPEACTABIIEHO
MaTepuaa, ObLIH MIOHSITHBI OT/EJIbHBIE IUIaBHBIE TIEPEXO/Ibl. | JIOTUYHO U Y100HO
JOMYIIEHBI OIIUOKU. | BOMPOCHI. CaMocTosiTenbHbIe IUISL BOCIIPHSITHSL.
OTCyTCTBYIOT CamocTosTenbHbIE HCCIEeN0BaHUs CamocrosiTenbHbIe
CaMOCTOATEIIbHbBIE VCCIIEJOBAHMUSI ydaluxcs YaCTUYHO | UCCIIEOBaHUS
HCCIEA0BaHUSA y4aluxcs He HJUTFOCTPUPYIOT y4aluxcs: CaMbIM
y4Yanmxcs. 3aTparuBaroT OCHOBOIIOJIAraloIMe | MOHATHBIM 00pazoM
Her nestensHOCTH OCHOBOIIOJIArArO e BOIPOCBI. WJUTFOCTPUPYIOT
ydaumxcs, BOITPOCBL. OCHOBOIIOJIAraroIINe
CBA3aHHOM C BOIIPOCHI.
YMEHMSIMU HaXOJIUTh,
OTHCHIBATh U
CYMMHpPOBATh
nH(OPMALIHIO.
PaGora B Ponu mexny BonsmuHCcTBO WiIeHOB BonsmuHcTBO Paboty Han
rpynmnax y4acTHUKaMU IPyIIBl yYaCTBOBAIN B | YIEHOB I'PYyIIIbI IIPOEKTOM B paBHOM
IIPOEKTA paboTe HaJ IPOEKTOM, | BHECIHM CBOW BKJIaJ B | MEpPE OCYLIECTBISLIN




pacnpezeseHbl He
ObUIN, KOJUIEKTUBHAs

OJIHAaKO Harpyska
MEXIy HUMH ObLTa

paboTy rpynmsl.

BCE€ WICHBI IPYIIIIHIL.

JesITeIbHOCTD pacripeneneHa
IIPAKTUYECKU HE HEPaBHOMEPHO
OCYILECTBIISIIACK,
HEKOTOPbIE YWICHBI
TpYMIIBI BOOOIIE HE
paboTtanu Haj
MIPOEKTOM.
[Ipencranenn | Tema packpeiTa Br16op dhopmbr B ocHOBHOM Br16op hopmbr
€ pe3yJIbTaToB | YaCTUYHO. NpeCTaBICHUS MaTepHal U3JI0KEH | MPEICTaBICHUS
paboThI Habmonaercs pe3yJIbTaTOB HE II0CJIEI0BATENBHO, pe3yJIbTaToOB
pacmibIBUaTas o0ocHoBaH. O0beM JIOTUYECKH CBSI3HO, WnmroctpaTuBHBIN
(bopmynMpoBKa uHpopManuy, HO He Bcerja MarepHan
poOIeMBbl, LIeNIeH, WILTIOCTPATHBHBIH JOCTaTOYHO COOTBETCTBYET
BBIBOJIOB. MaTepHan apryMEHTHPOBAHO U | COJAEPKAHHUIO,
HE/IOCTAaTOYEH. TIOJTHO. JIOTIOJTHSIET
IIPEJCTABICHHYIO
nHOPMALIHUIO.
Opranmzanus | Onucanue yyeOHoro | OnucaHuio yueOHOro Onwucanue yue6Horo | Onucanue yueOGHOro
NPUMEHEHHS | MMPOEKTa HETIOHSTHO, | MPOEKTa HE XBATAeT IPOEKTa OTOOpaKaeT | MPOeKTa 0TOOpakaeT
IPOEKTa B HE SICHO, KAKHM SCHOCTH, OH HE IIOCJIEJOBATEIBHOCT | YETKYIO
IKOJIE obpa3om oH Oyjer oToOpaxaer b MOCJIE0BATEIHHOCT
BHE/IPATHCS B II0CJIEI0BATEIbHOCTh MEpOINPUATHIA IO €r0 | b MEPONPUATUI 1O
y4eOHBIi mporecc. MEPOIIPUATHH I10 €ro BHEJIPEHUIO, HO €ro BHEAPECHUIO.
KomnoneHTb! BHE/IPCHHUIO. HEKOTOpbIe acnekThl | KoMnoHeHTbI
y4eOHOTO KoMmoHeHTbI y4e0HOTO | HEMOHSTHBI. y4e0HOTO MPOEKTa
IIPOEKTa He npoekTa 0o He KomnoneHTs! XOPOIIO
3aBEpILCHBI. 3aBepIIeHBI, TH00 y4eOHOTO MPOeKTa MOJITOTOBJICHBI JIS
VY4eOHbII NPOEKT HE/I0CTaTOYHO SIBIISIFOTCS UCIIOJIb30BaHUS.
HEBO3MOXKHO JIeTalIU3UPOBAHBL. 3aBEpUICHHBIMU, HO | Y4eOHBII MPOEKT
peanu3oBarth B VY4eOHbIi poeKT HEJI0CTaTOYHO JIETKO
YpOUHOM MOYKHO PEaJM30BbIBATh | ACTATM3UPOBAHHBIM | MOIU(MUIIPOBATH U
JesITeTbHOCTH. TOJILKO B COOCTBEHHOM | U, YTOOBI X peaan30BbIBATh B
KJIacCce y4UTeJsl. 3¢ dexTuBHO Pa3HOYPOBHEBOM
UCIIOJIb30BaTh. 00yUYEeHHH.

Y4eOHbIi MPoeKT
MOKHO
peain30BbIBaTh B
pa3HOYPOBHEBOM
00y4eHuHN.

&



2. Conep:kanue yueOHOro kypca «Xumus. 9 kiace»

Howmep OcHoBHOE coaepxanne ®opmblI XapakTepuCcTHKA OCHOBHBIX BH/IOB J1eITEJIbHOCTH
Ypoka 10 TeMaM padoyeil NPOrpaMmbl OpPraHu3alnmu o0yuaromerocst
n/n o0pa3oBaTe/IbHO
ro mpoiecca
IHoBTOpeHne U 00001IeHUE CBeleHNI M0 Kypcy 8 kiacca. Xumn4yeckue peakunu (5 1)

1 Kaaccudukanus HeopraHu4ecKux BeliecTs u VYpok pediekcun Xapaxmepuzoeams OKCUIbI, THAPOKCHUABI (OCHOBaHWS,
X HOMEHKJIaTypa. amQoTepHbIC THJIPOKCHUJIBI, KHCJIOPOICOIEpIKAIINE
bunapnsie coennnenus. OKCUIpl coeodpasyronme KHCIIOTHI) ¥ COJIU M0 IIJIaHY: COCTaB, COCOOBI 00pa3oBaHUs
u HecoseoOpaszyronme. [ MapOKCHAbI: OCHOBaHUS, Ha3BaHWI1, XapaKTepHbIE CBOMNCTBA U TIOJTy4YCHHUE.
amdoTepHble TUIPOKCUIIBI, KUCIOPOJCOAEPKAIIIHe Knaccugpuyuposams oxcuapl, TUAPOKCUIBI (OCHOBAHUSA,
KHCJIOTHI. Cpennue, KHCJIBIE, OCHOBHBIE, amQoTepHbIC THJIPOKCHUJIBI, KHCJIOPOICOIEpIKAIINE
KOMIIJIEKCHBIE COJIH. KHCJIOTBI) U COJIH IO Pa3JInYHBIM IIPU3HAKAM.
JemMoncTpanuu. O3HAKOMJIEHHE C KOJUIEKIUSIMHU Ymemv  monTBepKIAaTh  XapaKTEpUCTUKY  OTAEIBHBIX
METaJUIOB U HeMmeTaysioB. (O3HakoMJeHHE C NpeJCTaBUTENIe  KJIACCOB  HEOPraHMYECKHMX  BEILECTB
KOJJIEKIUSMH OKCHJIOB, KUCJIOT U COJICH. YPaBHEHUSMH COOTBETCTBYIOIIUX PEAKIIHIA.

Packpvieams TeHETHYECKYIO CBA3b MEXAYy KiaccaMH
HEOPraHWYECKUX COCIMHEHUN
2—3 | Knaccupukanus XUuMHYECKUX peaknuii mo VYpok pednekcun Obvacuame TIOHATHS «XUMUYECKas Ppeakiusy, «peakluu

Pa3JIMYHBIM OCHOBAHUSIM.
OO6oOuieHne cBeIEHUN O XMMHUYECKHX pPEaKIUsX.
Knaccudukanmss  XHMHYECKHUX ~ PEAKIUHd IO
pa3IMYHBIM OCHOBAHMSIM: IO COCTaBy M YHCIY
pearupymomux U o0pa3yrolmxcs BEIIeCTB, 110
TEIIOBOMY 3P QEKTy, M0 arperaTHOMy COCTOSIHHIO
pearupymoImux BelecTB, [0 O0O0paTUMOCTH, IO
U3MEHEHHIO CTENEHEH OKMCIEHUS DJIEMEHTOB, IO
HCIIOJIb30BAHUIO KaTalIn3aTopa.

JlabopaTopHblie onbIThl. 1. B3anmonelicteue
aMMHakKa 1 XjiopoBojaopoaa. 2. Peakuus
Heirpanuzanun. 3. HalOnronenue TemioBoro

s dexra peaknuu HeUTpanIHu3auu. 4.

COEJIMHEHUS», «PEAKIIMH Pa3I0KEHUS», «PEeaKkluu 0OMEHay,
«peaKkIMM  3aMeleHHs», «pPEaKUUH HEeHUTpaIu3alum,
«9K30TEpMHUYECKHE peakuum», «OHJI0TEPMHUUYECKHE
peakuumu»,  «oOpaTUMble  peaKkUUnW», «HEoOpaTHMBbIe
peaKum», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUN»,
«TOMOTE€HHBIE  pEaKLUN», «TETEPOT€HHBIE  PEAKLUNY,
«KaTaJIuTHYECKHe peaxkuum», «HEKaTaJIUTHYECKHE
PeaKIMN», «TEIUIOBOM A(PPEKT XUMHUUECKON PeaKIIum.
Knaccuguyuposams xumudeckue peakiuy Mo pa3indyHbIM
OCHOBaHUSIM.

Onpeoenams OKUCIUTEIb W BOCCTAHOBUTENb, MPOLECCHI
OKHCJIEHHS] U BOCCTAHOBJICHMS.

Habniodams v onucvligams peakiiuiy MKy BEIIECTBAMH C




B3aumopeicTBue cepHOM KUCIOTHI C OKCHIOM
meau(ll). 5. Pa3noxenue nmepokcuaa BOJIOPoOIa C
MTOMOIIBIO KaTana3sl KapToderns

MOMOIIIBbIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

ITonsiTHE 0 CKOPOCTH XMMHUYECKON peaKkIum.
Karamnmus.

[lonsiTHE O CKOpPOCTM XHWMHUYECKOW PpEAKLHUU.
q)aKTopr, BJIMAIOIIMEC Ha CKOPOCTh XHMMHUUYCCKHX
peakuuii: Mpupojia pearupyroliux BelIeCTB, HX

KOHIEHTpaLHs, TEeMIIepaTypa, IUIOIIAIb
CONPUKOCHOBEHUSI, HaJa4due KaTajau3aTopa.
Karamms.

JdeMoHcTpanum. 3aBHCHUMOCTD CKOPOCTH

XUMHUYECKON peaklMyd OT MPHUPOJbI pearupyromux
BEUIECTB. 3aBHUCHUMOCTb CKOPOCTH XMMHUYECKOH
peakuuu  OT  KOHLEHTpAaUuu  pearupyromux
BELIECTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pe-
aKUuuu oT 1oL CONIPUKOCHOBEHHUS
pearupyromux  BEIIEeCTB  (KKHUISIUN  CIOI»).
3aBUCHUMOCTh CKOPOCTH XUMHYECKOW PEaKIUH OT
TEMIIEPATYPHI pEarupyIOIINX BELIECTB.

JlabopaTopubie  onbIThl. 6.  3aBHCHMOCTH
CKOPOCTH XHMMHYECKOH peakIuu OT TMPUPOJIBI
pearupyrommux BEILIECTB Ha npuMepe

B3aMMOJICHCTBUS PACTBOPOB THUOCYJIh(haTa HATPHUS
U xjopuaa 6apusi, Tuocyib(aTa HaTpUsS U COJITHON
KHCIIOTBI. 7. 3aBUCHMOCTb CKOPOCTH XMMHUYECKOMN
peakuuu OT MPUPOABl  METAIUIOB MpH  UX
B3aUMOJICHCTBUU C COJISTHOM KHUCIOTOM. 8. 3aBUCH-
MOCTb CKOPOCTH XMMHUYECKOH peakluu OT MPUPO/IbI
KHCIIOT TIpU B3aUMOJIEHCTBUU HX C JKEJIE30M. 9.
3aBUCHUMOCTh CKOPOCTH XUMHYECKOW pPEaKIHH OT
temneparypsl. 10.

3aBHCUMOCTb CKOPOCTH XMMUYECKOUN peaKI OT
KOHLIEHTPALlUU pearupyonmx seuiects. 11.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT

Ypok peduiekcun

O0wsicHsAMb, 9TO TAKOE «CKOPOCTh XUMHUUYCCKON PEaKIIuny.
Apeymenmuposams BIOOp eAHHHII U3MepeHus V.
Yemanasnueams NPUUMHHO-CIICACTBCHHBIC CBSI3U BIIMSHHUS
pa3auYHbIX ()AKTOPOB HA CKOPOCTh XUMUYECKUX PEAKITHIA.
Habniooams v onucvligams peakiuyl MEXIy BEIICCTBAMH C
MTOMOIIBIO PYCCKOTO (POIHOTO0) SI3bIKA U SI3bIKa XUMUU
IIpo6ooums  ONBITHI, TOATBEPXKJAIOIINE 3aBHCUMOCTb
CKOPOCTH XUMHUYCCKOU PEAKITUH OT PA3INIHBIX (PAKTOPOB




TIJIOIA I COMPUKOCHOBEHHS PEarupyroInX
BeliecTB. 12. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOMN
pEeaKIMK OT HAJIMYMSI KaTaJIu3aTopa

XumMuyeckue peakuuu B pacreopax (10 u)

6 DJIEKTPOJMTHYECKAs] JUCCOLHALMS. YPpok OTKpsITHSA Xapaxmepuszoeambo MIOHATHUSA «AIIEKTPOJINTHYECKAS
[ToHATHE 00 >IEKTPOJUTHUECKOW JUCCOLMALMHU. | HOBOT'O 3HAHUS JUCCOLHALU», «IIIEKTPOIUTBD», «HEIIIEKTPOIUTHI.
ONEeKTPOIUTBl U HEIJIEKTPOIMUTHL. MexaHusm Yemanaenueams TpUYMHHO-CIIENCTBEHHBIE CBS3U MEKIY
JUCCOLMAUUI  JIEKTPOJIUTOB € Pa3iIM4YHBIM IIPUPOIOH PJIEKTPOJIUTA U CTETIEHBIO €0 JUCCOLUALUH.
xapakTepoM cBsi3u. CTENeHb 3JEKTPOIUTHUECKON Yemanaenueams TpPUYMHHO-CIENCTBEHHBIE CBSA3HM MEKIY
aucconnanuu. CUabHbIE U CIIa0ble 3IEKTPOIIUTHI. TUIIOM XHMHYECKOW CBSI3U B JJIEKTPOJIMTE U MEXaHU3MOM
JdemoncTpauuu. lcneiTanue BewmiecTB U MX €ro Juccouuranuu
pPacTBOPOB Ha IEKTPONPOBOIHOCTD
JlabopaTopublii onbIT. 13./luccoumanus cialbbix
IEKTPOJIUTOB HA IPUMEPE YKCYCHOM KUCIIOTBI

7 OcCHOBHBIE 110J105KEHUS TEOPUU Ypok Xapakmepuzoeamv TIOHATHUS «CTENEHb JUCCOLIMALIUNY,
3jeKTpoauTH4Yeckon qucconnannu (TI). OOIIEMEeTO/I0JOIMYECKO | «CHIIBHBIE  DJIEKTPOJIUTBI»,  «Clalble  DIEKTPOIUTH),
OcHoBHbIE ITOJIOKEHUS TEOPHUH | 1 HAIIPABJICHHOCTH «KaTUOHBDY, KAHUOHBD», KKHUCIOTBD», KOCHOBAHMS, «COIM.
JIEKTPOJIUTUYECKON JUCCOLMALUN. Cocmasnams YPaBHEHHUS IIEKTPOJINTUYECKON
Knaccudukanust nonoB u ux cpoiictBa. Kuciorsl, JIUCCOITAIINU KMCJIOT, OCHOBAHMI U COJIEH.

OCHOBAaHMS M  COINM  KaK  DJIEKTPOJIUTHI. Hnnrocmpuposams  TIpUMEpaMU  OCHOBHBIE  TTOJIOKEHUS
Wx xnaccuukanus u Jucconuarus. TEOPHH JIEKTPOIUTHYECKON TUCCOLUALINN.
JemMoHcTpanun. 3aBUCUMOCTD Pasnuuams  KOMIOHEHTBI  JIOKa3aTeNbCTB  (TE3HCOB,
AJIEKTPONPOBOAHOCTH YKCYCHON KUCIOTBI OT apryMeHTOB M (JOPMBI JOKa3aTEIbCTBA)
KOHLIEHTpaluu. J|BUKEHNE OKpAIIEHHBIX HOHOB B
JIEKTPUYECKOM TOJIE.

8—9 | Xumuueckue cBOHCTBA KHCJIOT KaK Ypok OTKpbITHSA Xapakmepuzoeams 00IINE XUMHUYECKHE CBOWCTBA KHUCIIOT C

3JIEKTPOJINTOB.
OOmre XMMHUYECKHE CBOMCTBA KUCIIOT: U3MEHEHHE
OKpPacKM  WHIUKAaTOpOB,  B3aUMOJEICTBHE ¢
MeTaJlJIJaMH, OKCHJIaMU U THJIPOKCHJIAMU METAJIJIOB
u coysMU. MoleKyJsipHble M MOHHBIE (TIOJHBIE U
COKpalI€HHbIE) YPaBHEHUS PEaKIUi. XUMUYECKUN
CMBIC]I  COKpAIIEHHBIX  YpaBHEHUU. Y CIOBUSA
IIPOTEKAHUS PEAKLUMM MEXIY 3JIEKTPOJIUTAMHU [0
KOHIIA. Psi1 aKTUBHOCTH METAJLJIOB.

HOBOT'O 3HAHUS

MO3UIMNA TEOPUU AIEKTPOITUTHYECKON AUCCOIUALIAH.
Cocmaenames MONEKYJSIpHbIE, TOJHBIE W COKpAIEHHBIE
VOHHBIEC YPAaBHEHUS PEAKIUI C YHYaCTUEM KHCIIOT.
Apeymenmuposams BO3MOXXHOCTb TMPOTEKAHUS PEaKUuil ¢
y4acTHEM KHCJIOT Ha OCHOBE mpaBuiia bepromie u psna
aKTUBHOCTH METAaJIJIOB.

Ilpo6ooums  OMBITHI, TOATBEPHKIAIONINE XUMHUYCCKUE
CBOWCTBAa KHCJIOT, C COOJIOACHHWEM NPaBUI TEXHHUKH
0€30IaCHOCTH.




JlabopaTopHble onbIThl. 14.VI3MeHenne okpacku
WHJIUKATOPOB B KUCJIOTHOM cpene. 15.Peakuust
HEUTpaIU3alUy pacTBOPA MENOUYN PA3TUUHBIMU
kuciotamu. 16. [Tomydyenue rugpokcuaa meau(ll) u
€ro B3auMO/ICHCTBUE C PA3TMUYHBIMU KHCIIOTAMHU.
17. B3aumMoaencTBrue CHIBHBIX KUCIIOT C OKCHUIOM
meau(l1). 18—20. B3anmoaelcTBre KKCIIOT C
Metaiuiami. 21. KadecTBeHHast peakius Ha
kapOoHaT-uoH. 22. [lonydyenue cTyaHs
KpeMHHUEBOM KucIoThl. 23. KauecTBeHHas peakius
Ha XJIOPUJI- WIH CYJIb(aT-HOHEI.

Habnooams v onuceiéams peakiuy ¢ y4aCTHEM KUCIOT
C TIOMOIIIBIO PYCCKOTO (POIHOIO) SI3bIKA U SI3bIKA XUMUU

10 XuMu4ecKue CBOMCTBA OCHOBAHMI KaK Ypok oTKpbITHSA Cocmaenames MONEKYJSIpHbIE, TOJHBIE W COKpAILEHHBIE
3J1eKTPOJIUTOB. HOBOT'O 3HAHHUS MOHHbIE YPaBHEHUS pEeaKLUi ¢ yYaCTUEM OCHOBAaHUH.
OO0mue  XUMHUYECKHME  CBOMCTBA  IIEJIOYCH: Apaymenmuposams BO3MOXHOCTb MPOTEKAHUSI PEAKIUA C
B3aUMOJICIICTBME €  KUCJIOTaMH,  OKCHUIaMH y4acTMeM OCHOBaHUI Ha OCHOBe Ipasuiia beproie.
HeMeTaioB, comsimu.  OOmMe  XUMHUYECKUe IIpogooums  OMBITHI, TMOATBEPHKIAIOIIUE XUMUYECKUE
CBOICTBA HEPACTBOPUMBIX OCHOBaHMI: CBOMCTBA OCHOBaHUMW, C COOJIOJIEHUEM TMPABHI TEXHUKU
B3aMMOJCICTBUE C KHCIOTAMH, Pa3JIOKEHUE IIPU 0€30IacHOCTH.

HarpeBaHuu. Habniooams n onucviéams peakuuu ¢ y4acTUEM KHUCIOT C
JlabopaTopHble onbIThI. 24.VI3MeHeHNe OKpacKu MOMOIIBIO PYCCKOTO (POJIHOTO) A3BIKA U S3bIKA XUMHH
MHMKAaTOPOB B LIEIOYHOMU cpefe. 25.
B3anmoaeincTeue 1menoyen ¢ yrileKuciabM ra3oM.
26. KauecTtBeHHas peakiiys Ha KAaTHOH aMMOHUS.
27—28. INonyuyenue rugpokcuaa menu(ll) u ero
pa3oxKeHHe.

11 XumMuveckHe CBOCTBA coJIeil Kak YPOok OTKpBITHS Xapakmepuzoeams 00IIME XUMHUYECKHE CBOWCTBaA colieil ¢
3J1eKTPOJIUTOB. HOBOTO 3HAHUS MO3UIUI TEOPUU ANEKTPOIUTUIYECKON JTUCCOLIUAIIH.

OO01mre XMMUYECKHE CBOMCTBA CPETHUX COJICH:
B3aMMOJICHCTBUE ¢ KUCIIOTaMU, IIEJIOYaMH, COIIMHU
¥ MeTaiaMu. B3auMoieiicTBHuEe KUCIIBIX COJICH CO
IIEJIOYaMH.

JlabopaTopubie onbITel. 29.B3aumoneiictBue
kapooHatoB ¢ kucioramu. 30. Ilomyuenue
ruapokcuna kenesa(lll). 31. BsaumopeiictBue

xenes3a ¢ pactBopoM cyibdara menu (11).

Cocmaensames MONEKYJSIpHbIE, TOJHBIE W COKpAIEHHBIE
WOHHBIC YPaBHEHUSI PEAKIINI C YJ4aCTHEM COJICH.
Apeymenmuposams BO3MOXKHOCTh TPOTEKAHUS pPEAKIUN
C y4acTHEM COJIEM Ha OCHOBE mpasuia bepromie.

IIpogodums  OMBITHI, TMOATBEPHKIAIONIUE XUMUYCCKUE
CBOMCTBAa COJIEH, C COONIOZCHUEM TIPABWJI TEXHUKH
0€30I1aCHOCTH.

Habniodams 1 onucvieams peakluu C y4acTHEM coJieit




C OMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA M SI3bIKA XUMUU

12 IlonsiTHe 0 rUApoOIN3E COMei. Ypok Yemanasnueams 3aBUCUMOCTD MEXIy COCTaBOM COJU H
lanponu3 kak 0OMEHHOE B3aMMOJICHCTBHE COJICH ¢ | OOIIEMETOAO0IOTHYEC | XapakTepoM e€ TUAPOIIn3a.

BOAON. ['MIponaM3 coiu CUJIBHOIO OCHOBAHMSI M | KOW HAmpaBIECHHOCTH | AHanuzuposams Cpely pacTBOpa COJIUM C  IOMOIIBIO
cnaboit  kucnotel. ['maponu3 comu - cimaboro WH/IUKATOPOB.

OCHOBaHUSl M CHJIBHOW KHUCJIOTHL. Bomopoausbiii IIpocHo3uposams TUTI THAPOIU3a COJIM HA OCHOBE aHAIIM3a
nokasareins (PH). e¢ hopMyIIbI

Jemounctpanun. OnpeneneHue xapakTepa Cpe/sl B

pacTBOpax COJIEH.

13 Ilpakmuueckas paboma L Pemenne | Ypok-uccienoBaHue Ymems oOpamatbest ¢ 1a00paTOpHBIM  000PYIOBaHHEM
IKCIIEPUMEHTAJBHBIX 3aja4 no TEMe W HarpeBaTelIbHBIMK ~ TpUOOpaMHU B COOTBETCTBUU
«IJIEKTPOJTUTHYECKAS TUCCOLHAMSD). C TpaBUJIaMU TEXHUKU OE30MTaCHOCTH.

CBOICTBa KHCIIOT, OCHOBAHMI, OKCHJIOB U COJICH B Habnwoams cBOMCTBA 3JIEKTPOIUTOB.
CBETE TEOPHUM DJICKTPOIUTHUECKON JMCCOIMAINH Habniooams W onuceigamev  peakuud C  y4acTHEM
U IIPEJCTaBICHUN 00 OKHUCJIUTEIbHO- AJIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOrO (PyCCKOTO WU
BOCCTAHOBUTEBHBIX PEAKIMIX. POJIHOTO) S3BIKA U S3bIKA XUMHH.
Dopmynuposamb BBIBOJBI N0 pe3yjbTaTaM MNPOBEAEHHOTO
SKCIIEPUMEHTA
14 O0o01IeHne U cucTEeMATH3AIUS 3HAHUI M0 TeMe | Ypok peduiekcuu
«XHMHYeCKHe peaKllui B pacTBOpax
3J1eKTPOJIUTOBY»
15 Konmponvnas padoma 1 no teme «XuMH4YecCKHe | YPOK pa3BUBAIOLIETO
peaKkuMu B pacTBOPaXx 3JIEKTPOJHUTOB) KOHTPOJIA
HemeTanbl u ux coequHeHus (25 4)
16 OO0mas xapakTepuCTHKA HEMETAJJIOB. Ypok ObwvsicHAmMb, 4TO TAKOE HEMETAJLIBI.
CtpoeHre aTOMOB HEMETAJUIOB U MX IMOJIOXKEHHE B | 0OILIeMeTo0JIoTHYeC | Xapakmepu3z06amb XUMUYECKHE AJIEMEHTbl — HEMETaJlIbl

CHCTEME. Psan
Kpucrannnueckue

MEePUOINYECKOMN
3JIEKTPOOTPULIATEIILHOCTH.
PEIETKN HEMETAIIJIOB MPOCTBHIX  BEIIECTB.
dusnueckue cBoiicTBa HeMeTauioB.  OOmme
XHUMHAYECKHE CBOMCTBaA HEMETAJIJIOB:
OKHUCIIMTENILHBIE 1 BOCCTAHOBHUTEIIBHEIC.
Hemoncrpaunu. Komiekuus HemeraninoB. Moaenu
KPUCTAJUTMYECKUX PEIIETOK HEMETANIOB: aTOMHBIE

KOU HaIpaBJICHHOCTH

1 MoJieKyJsipHble. O30HATOP U MPUHIIMIIBI €T0

U CTpoeHHEe, (GU3NIECKHNE U XUMHYECKHUE CBOMCTBA MTPOCTHIX
BEIIIECTB — HEMETAJJIOB.

ObwsicHamob 3aBHCHMOCTD OKHUCJIUTENILHO-
BOCCTAHOBUTENBHBIX ~ CBOWCTB (WM  npedckazvleéamo
CBOWMCTBA) JJICMEHTOB-HEMETAJIOB OT WX IIOJOKCHUS B
HCpHOIII/I‘{eCKOfI CUCTEME XUMHUYCCKUX 3JICMCHTOB
J. . Menneneena.

Yemanasnueams TPUUMHHO-CIEICTBEHHBIE CBS3H MEXKIY
CTPOCHHEM  aTOMa, XHMHYECKOW  CBS3BIO,  THUIIOM




paboTsel. 'opeHre mpOCTHIX BEIIECTB —
HEMETaJUIOB: cepbl, pocdopa, IPEeBECHOTO YIIIs.

KPUCTAJUIMYECKOUN PEIETKH HEMETAIIIA U €70 COCIMHEHUM U
(GU3N4YEeCKUMHU CBONCTBAMHU JIaHHOTO HEMeTallyla U €ro
COCIMHEHUN.

/Jloka3vieamb OTHOCUTEIBHOCTh TOHSATUH «METALD H
KHEMETaJLI
17 Oo0mas xapakrepucrtuka 3jeMmeHToB VIIA- Ypok Xapaxmepuzosamv CTpoeHUe, (PU3NYECKHE U XUMHUYECKHE
rpynnbl — rajoreHoB. 00IIEMETO0IOTHYEC | CBOMCTBA, MOJIyueHHE M NMPUMEHEHHE TaJloTeHOB B IUIaHE
lanmorensl, cTpoeHHE UX aTOMOB M MOJIEKYJ. | KO HAampaBJICHHOCTH | OOIIEr0, 0COOCHHOTO U €IMHUYHOTO.
du3nyeckue U XUMHUYECKHE CBOMCTBA TaJOr€HOB. Yemanasnueams TpUUMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB T'aJIOTEHOB B CTPOGHHEM  aToMa, XUMHUYECKOW  CBSA3BIO,  THIIOM
3aBUCUMOCTH OT WX TOJIOKEHHUSI B TIEPHOTUYECKON KPUCTAIMYCCKON PEMIETKH y TAIOTEHOB U (PU3NICCKUMU U
cucreme. HaxoxieHue rajioreHoB B MIPHUPOJIEC U UX XUMHYECKUMHU CBOMCTBAMH 3TUX BEIIECTB
MIOJIy4YEHHUE. buonoruueckoe 3HaYEHUE U
MIPUMEHEHHE TaJIOTeHOB.
JdemoncTpanuu. O6pasipl raloreHoB — MPOCTHIX
BellecTB. B3anmopencTBre rajioreHoB ¢
MeTaiIamMu. BeiTecHeHHe X10poM Opoma Uil uoja
U3 pacTBOPOB MX COJIEH.
18 CoennHeHHs TaJIOTeHOB. Ypok OTKpBITHS Xapakmepuzosamsb ¢ UCTIOIB30BAaHUEM PYCCKOTO (POJTHOTO)

FaHOFeHOBO,[[Opo,I[BI U COOTBCTCTBYHOIIUC UM

KHCIIOTBHI: TJIaBUKOBas, COJISTHAs,
OpOMOBOZOPOIHAS, HMOJOBOJAOPOIHAS.
T"ajoreHuael. KauectBeHHrnie peakuuun Ha
raJoreHuI-UOHEI. [Ipumenenue COCJIMHEHU
rajJlor¢HOB.

JdemoHcTpaums. Komnexmus MIPUPOIAHBIX

COEAMHEHMH XJIOpa.
JlabopaTopHblii onbIT. 32.Pacnio3HaBanue
TaJIOTeHU-HOHOB.

HOBOI'O 3HaHUA

A3bIKa U SA3BIKa XMMHUHU COCTAaB, (I)I/I3I/I‘ICCKI/IC 1 XUMHUYCCKHUC

CBOMCTBA, IIOJYyYEHHE UM IPUMEHEHHE COCIUHECHHUU
raJIOT€HOB.
Hazvieams coenvHEHUs TaJOreHOB 10  Qopmyle U

cocmasnsims GOPMYIIBI 110 MX HA3BAHUIO.

Yemanasnueams TIPUUWHHO-CIICICTBEHHBIC CBSI3H MEXKITY
XUMHYECKOHN CBS3BIO M TUIIOM KPUCTAJUTHUECKOHN PEIIeTKH B
COCJTMHEHUSAX TAIOTCHOB U (DH3UYCCKUMH U XHMHYECKUMU
CBOMCTBaMH STUX BEIECTB.

Ilposooumys, mnabrwdams W ONUCHIBAMb XUMHUYECKUN
OKCIIEPUMEHT 10 PACIO3HABAHUIO TaJOTeHUA-UOHOB C
coOJII0ZICeHHEM MPaBUJI TEXHUKU 0€3011aCHOCTH.

Bvinonnams  pacy€Tel 1O XUMHUYECKUM (opMmynam U
YpaBHEHUSM  pEaklMi, TMPOTEKAIONMX C  Y4YacTHEM
COEMHEHUM TaJIOT€HOB
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Ilpakmuueckasa paooma 2. I3yueHue cCBOWCTB
COJISIHO# KHCJIOTBI.

ConsiHast KMCIIOTa KaK CHJIbHBIN AJIEKTPOJIUT.
TunuyHbie peakuK KUCIOT, XapaKTePHBIE IS
COJISTHOM KHMCJIOTBI: B3aUMOJICHCTBHUE C METaJlJIaMU,
OCHOBHBIMH U aM(POTEPHBIMH OKCHIAMH,
OCHOBAHHUSMH M aM(OTEPHBIMH THIIPOKCUIAMH,
cossimu. KauecTBeHHas peakiiust Ha XJIOPHUI-HOH.

Ypoxk-uccienoBanue

Ymems oOpamartbest ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM H
HarpeBaTelbHBIMM ~ NPUOOpaMH B COOTBETCTBUH  C
[IpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.

Habniooams cBOWCTBA IEKTPOIMTOB U MPOUCXOIAIIUX C
HUMMU SIBJICHU.

Habniooams WM onuceiéamv  peakuud C  y4dacTUEM
AJIEKTPOJIUTOB C IOMOUIbIO PYCCKOTO (POAHOIO) sI3bIKa U
A3bIKAa XUMUHU.

Dopmynuposamb BBIBOJBI 1O pe3yjbTaTaM MPOBEAEHHOTO
HKCIEPUMEHTA

20 OO0uas xapakTepuCTUKA 3JIEMEHTOB Jlasameb  0OIIYI0 XapakTEPUCTHUKY aToMaM, MPOCTHIM
VIA-rpynnbsl — xajabkoreHon. Cepa. BEIIECTBAM U COEIMHEHUSM XallbKOTC€HOB B 3aBUCHIMOCTH OT
OOmast xapakTepucThKa 31eMeHTOB VIA-Tpymibl. HX TTOJIOKEHUS B IEPUOIUYECKON CUCTEME.
Cepa B mpuposae u e€ moiydeHue. AJIOTPOIHBIC Xapaxmepuzoeams CTpOEHUE, AJUIOTPONUIO, (HU3HUECKUE U
Moau(HUKAIN CEPBl M UX CBOMCTBA. XUMHUYECKHE XUMHUYECKHUE CBOMCTBA, MOTYYEHUE U TPUMEHEHUE CEPHI.
CBOMCTBA Cephl U €€ MPUMEHEHUE. Yemanasenueams TNpUUMHHO-CIEICTBEHHBIE CBS3UM MEXKIY
JemoncTpaumnu. BzauMonencTsue cepsl ¢ CTPOEHHMEM  aTrOMa, XUMHYECKOM  CBS3BIO,  THUIIOM
Metasuiamu. ['opeHue ceprl B KUCIOPOJE. KPUCTAITIMYECKON PpemETKUu ceppl U e€ (PU3NYEeCKUMH U
XUMUYECKUMH CBOMCTBAMHU.
Buinonnams  pacu€Tel 1O XUMHUYECKUM (GopMylnaM U
YpaBHEHUSAM PEAKIIHi, MPOTEKAIOIINUX C YYaCTHEM CEPBHI.
IIposooumys, HabMOOamMb U  ONUCHIBAMb XUMUYECKUI
AKCIIEPUMEHT TI0 TOPEHUIO CepPhl Ha BO3yXE U B KUCIOPOJIE
¢ coOJII0/ICHHEM TIPABHII TEXHUKH 0€30MaCHOCTH
21 CepoBoaopoa u cyiabduasbl. YPOK OTKpBITUSA Xapaxmepuzosams ¢ UCTIOIB30BAaHUEM PYCCKOTO (POJTHOTO)

CepoBoZOpOI: CTpOCHUE MOJIEKYJIBI, (DU3UYECKHUE U
XUMHUYECCKUEC CBOI\/'ICTBa, IMOJIYUYCHHEC MW 3Ha4YCHHUC.
CepoBonopognast kucnota. Cynappuiusl u  HX
3HaueHwue. JlromuHOPOPHI.

Jemoncrpanuu. Koyekuus cyabQUIHBIX py/I.
KauecTtBeHHas peakuus Ha CyabGUI-HOH.

HOBOI'O 3HAHUA

A3bIKA U SI3bIKa XUMHUU COCTaB, (PU3MUECKUE U XUMHUYECKHE
CBOMCTBA, MOJIy4EHUE U NMPHUMEHEHHE COCIUHEHUU CEPBI B
CTEIIEHU OKUCIICHUS —2.

Ha3zvieams coequueHns ceprl B CTEIIEHW OKHCIICHHS —2 IO
bopmye u cocmasnsims GOpPMYIIBI IO UX HA3BAHUIO.
Cocmasnsames  MOJEKYJNApHbIE W HOHHBIE ypaBHEHUS
peakuuii, XapakTepuU3yIOIMe XMMHYECKHE  CBOWCTBA
COEJIMHEHUH CEphl B CTEIIEHU OKUCIICHUS —2.

Onucvieamb ~ TPOLECCHl  OKHUCIEHUSA-BOCCTAHOBIICHUS,
onpedenams OKUCIUTEIb U BOCCTAHOBUTEb U COCMABIIAMD




AJIEKTPOHHBIA OajaHC B PEAKUUSIX C Y4YaCTUEM CEpbl B
CTENEHU OKUCIICHHS —2.

Yemanasnueams NpUUMHHO-CIEICTBEHHBIE CBS3U MEXKIY
XUMHUYECKOHN CBS3bIO M TUIIOM KPUCTAUTMYECKON PEIIETKH B
COCIMHEHUSX Cepbl U (U3MYECKUMH U XUMHYECKUMHU
CBOMCTBaMH dTHX COCIHUHCHHI

22 Kucnoponunbie coennuenus cepsbl. YPok OTKpbITHS 3anucvieams GOPMYIBI OKCHIIOB CEpBI, HA3bI6AMb WX,
Oxcup cepoi(IV), cepuucras kucnora, Cylb(UTHL. | HOBOIO 3HAHUA Onucvi6amb CBOWCTBA Ha OCHOBE 3HAHHM O KHCIOTHBIX
KauecTBeHHas peakuyst Ha CyJIb(UT-UOH. OKCHJaXx.

Oxcupn cepol(VI), cepHas kuciora, cynb]arsl. Xapaxmepuzoeams ¢ UCTIOJIB30BAHUEM PYCCKOTO (POTHOTO)
Kpucramnoruapatel. KadyecTBeHHas peakiusi Ha S3bIKA U SI3bIKA XUMHH COCTaB, (PU3MUECKUE M XUMHUYECKHE
Cynb(haT-uoH. CBOIICTBa CEpHON KHCIOTHI KaK AJIEKTPOJIUTA.
JemoncTpanun. OOeciBeurBaHHE OKpPAILIEHHBIX Cocmasnsames  MOJEKYyJApHbIE W HOHHBIE YypaBHEHUS
TKaHEH U [[BETOB CEPHUCTHIM T'a30M. peaxiui, XapakTepru3yIolX XUMIUYECKHE CBOMCTBA CEpHOM
B3anMmopnencTeue  KOHUEHTPUPOBAHHOW  CEpHOM KHUCJIOTBI.
KHCTOTHI ¢ MeAplo. OOyriamBaHUE OpPraHMYECKUX Pacnosnasams cynbdaT-uoHbL.
BEIIECTB KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM. Xapaxmepuzoeams ¢ UCTIOIB30BAaHUEM PYCCKOTO (POIHOTO)
JlabopaTopHblii onbiT.34. KauecTBeHHBIE A3bIKa M fA3bIKa XHMHHM CBOWCTBA KOHLIEHTPUPOBAHHOU
peaxkiuu Ha cyib(aT-HOHbI. CEpHOM KUCIIOTHI KaK OKHCITUTEIS.
Cocmaenams ypaBHEHUS OKUCIUTENBHO-
BOCCTAHOBUTENBHBIX PEAKIUA METOJO0M AJIEKTPOHHOIO
OamaHca.
Buinoanams  pacu€tel 1O XUMHUYECKUM (opMmylnaMm U
YpPaBHEHUSAM pEaKIMi, MPOTEKAIONINX C YYaCTHEM CEpPHOU
KHCIIOTBHI.
Habnwooams 1 onuceiéams XUMUYECKHH SKCIIEPUMEHT
23 Ilpaxmuyeckas paboma 3. 3yyeHue cBOiiCTB Ypoxk-uccienoBaHue Ymemwv oOpamatbcs ¢ mabopaTOpHBIM 00OPY/IOBAaHUEM H

CEPHOM KHMCJIOTHI.

CepHas KHCJIOTa KaK CUJIbHBIA 3JIEKTPOJIUT.
TunuyHble peakliMyi KUCIOT, XapaKTepHbIE JIs
paz0aBIIEHHON CEPHOM KUCIIOTHI: B3aMMO/ICHCTBHE
C MCTrajlliaMHu, OCHOBHBIMH U aM(l)OTepHBIMI/I
OKCH/IaMU, OCHOBAaHUSIMU U aM(OTEPHBIMU
TUApOKCUAaMHU, COJIAMU. KauecTBenunas pCaKknug Ha
cyJbdaT-uoH.

HarpeBaTelIbHBIMU  NPHOOpaMH B COOTBETCTBHU  C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.

Habniooams CBOWCTBa AIIEKTPOIUTOB M MPOUCXOJSIIUX C
HHUMHU SIBJICHUM.

Habnwooams WM onuceiéamv  peakul C  y4acTUEM
AIIEKTPOJIMTOB C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIN
POHOTO) SI3bIKA M S3bIKA XUMHH.

@opmynuposamb BBIBOJBI N0 pe3yJbTaTaM MPOBEAEHHOTO




JKCIIEPUMEHTA

24 O0mas XapaKTepUCTHKA XUMHYECKHX VYpox Hasams 00OLIYI0 XapaKTEPUCTUKY aTOMaM, IPOCTBIM
3jieMeHTOB VA-rpynnbl. A30T. 0OIIEMETOIOIOTHYECKO | BEIECTBAM M COEAMHEHUAM JIeMEHTOB VA-rpynmel B
OOwas XapakTepPUCTUKA JJIEMEHTOB VA-TpyNIbL. | i HATIABICHHOCTH 3aBUCUMOCTH OT UX I10JIOKEHHS B IEPUOANYECKON CUCTEME.
A30T, CTpoeHHME aTroMa W MOJIEKYJbl a30Ta. Xapaxmepuzoeams ¢ UCIOIB30BAHUEM PYCCKOIO (POJHOIO)
dusnueckue U XUMHYECKHE  CBOiicTBa U A3blKa M SI3bIKA XMMHHU CTpO€HHE, (QU3MYEcCKue Hu
IIpUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro XUMHUYECKHUE CBOICTBA, [T0JIyYEHHUE U IIPUMEHEHUE a30Ta.
OuoJsiornyeckas poJib. Haszvieamy coennHenus a3ora no Gopmyiie u cocmagiimo
JemoncTpanumn. {uarpamma «CocTtaB BO3ayXay. (GopMyJIbI IO UX HA3BaHMIO.
Buneodparmentst u cnaiiasl «IItuusn 6azapbi». Ycemanaenueams TPUUNHHO-CIIENCTBEHHBIE CBSA3M MEXIY
CTPOEHHEM aToMa U MOJIEKYJIbI, BUIOM XUMUYECKOW CBS3H,
TUIIOM  KPUCTAJUIMYECKOM  pemEéTku a3oTa M ero
($U3NYECKUMHU U XUMUYECKUMU CBOMCTBAMHU.
Bvinonnams  pacy€Tel 1O XUMHUYECKUM (opMmyiaam U
YpaBHEHUSIM peaKkLui, IPOTEKAIOIINX C YYACTUEM a30Ta
25 Ammuaxk. Cojim aMMOHUS. YPOK OTKpBITUS Xapakmepuzoeams ¢ UCTIOJIb30BaHUEM PYCCKOT0O (POAHOTO)

AMMUaK, CTpOEHHE MOJEKYJIbl M (QU3NYECKHe
CBOMCTBa. AMMMauyHas BOJA, HAIIATBIPHBIA CIIHPT,
ruapar aMMHMaKa. JIoHOpHO-aKIENTOPHBIN
MeXaHU3M 00pa30BaHMs CBA3H B KATHOHE aMMOHMUSL.
BoccraHoBuTENBHBIE CBOMCTBA aMMHUAKa.

Conu ammoOHMS M uX npuMeHeHue. KadecTBeHHas
peaknys Ha KaTHOH aMMOHMUSI.

Jemoncrpanuu. Ilomyuyenue, cobupanue u
pacno3HaBaHMEe aMMMaka. PaszmokeHue auxpomara
aMMOHUSL.

JlaGoparopubiii onbIT.36. KauecTBeHHAas! peakuus
Ha KaTMOH aMMOHUS.

HOBOTI'O 3HAHUSA

A3blKa M S3bIKA XUMHHM COCTaB, CTPOEHHE MOJEKYJIbI,
¢u3nyeckue W XMMHUYECKME CBOICTBa, NOJIy4YeHHE U
MIPUMEHEHUE aMMHUaKa.

Haszvieamy cony aMMOHUS 1O (QopMysiaM M cocmaegiime
(GbopMyJIbI 10 UX HA3BaHUSM.

3anucvieamb  MOJEKYJSIpHbIE UM  HWOHHBIE YypaBHEHUS
peaKkuuii, XapaKTEepU3YIOIIMX XUMHYECKHE  CBOMCTBa
aMMHAaKa U COJIE aMMOHMUS.

Cocmasnsams ypaBHEHUS OKHCIIUTEIBHO-

BOCCTAHOBUTENIBHBIX pEaKIUd C Yy4YyaCTHEeM aMMHaKa C
MTOMOIIBIO METO/Ia JICKTPOHHOTO OaaHca.

Ycemanasnueams TPUUMHHO-CIEICTBEHHBIE CBSI3M MEXKIY
BUJOM XHUMHYECKOW CBA3U, THUIIOM KPUCTAIIMYECKOU
pEeImIETKH B aMMHUAKe M COJSIX aMMOHHUS M (DU3HUECKUMHU H
XUMHUYECKHMH CBOHCTBAMH 3THUX BEIIIECTB.

IIposooumys, HabMOOAMbL W  ONUCHIBAMb XUMUYECKUI
OKCIEPUMEHT TI0 pPACIO3HABAHHIO HOHOB aMMOHHS C
co0uTI0/IeHHE MTPABUIT TEXHUKU OE€30MaCHOCTH.

Bvinoansims  pacdy€Tel 10  XUMHYECKUM (dopMyliam U




YPAaBHEHUSIM PEAKLIHMI, MPOTEKAKIIMNX C YYaCTUEM aMMHUAKa

26 Ilpakmuueckasa paooma 4. llonyyenne ammuaka | YpOK-UCCIIEIOBAHUE llonyuams,  cobupams W pacnosHaéams  aAMMHAK.
U H3yYeHHUe ero CBOicTB. Obpawamovca ¢ n1abopaTOpHBIM  00OpPYJOBaHHEM U
[Tony4yenue, cobupanue u pacro3HaBaHHUE HArpeBaTeIbHBIMU ~ MPUOOpaMH B COOTBETCTBUU  C
amMMmuaka. V3yueHnue pacTBOpUMOCTH aMMHUaKa B MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.

BOJIC M XapaKTEPUCTHKA OCHOBHBIX CBOMCTB Habnwooams m onucvléams XUMUYECKHHA 3KCIIEPUMEHT C
ruapaTa aMMuaka. KauecTBeHHas peakius Ha MOMOIIIBIO PYCCKOTO (POJIHOTO) S3bIKA U S3bIKA XUMHH.
KaTHOH aMMOHHUSI. Dopmynuposams BBIBOIBI TI0 pe3yJbTaTaM HPOBEIEHHOTO
HKCIIEPUMEHTA.
Compyonuuams B TIpollecC€ Y4eOHOTO B3aUMOJICHCTBUS
pu padboTe B rpymnmnax
27—28 | KucaopoaHblie coeIMHEHHUsI a30TA. YPpok OTKpBITUSA Xapaxmepuzoeamsb ¢ UCTIOIB30BAaHUEM PYCCKOTO (POJIHOTO)

Oxcuipl a30Ta: Hecoaeo0pa3yroIue U KUCIOTHBIE.
A3oTucTas KUCIOTa U HUTPUTHL. A30THas KUCJIOTA,
e€ noirydeHue u cporicrea. Hurpartsl.
JdemoHcTpaumu. Bzaumoneiicteue
KOHLEHTPUPOBAHHON a30THOW KHUCJIOTBI C MENBIO.
I'openne u€pHoro mopoxa. PasynoxeHue HuUTpara
KaJIsl ¥ TOPEHUE IPEBECHOTO YTOJIbKA B HEM.
JlabopaTopHblii onbIT. 37. XUMHUUYECKHE CBONCTBA
a30THON KHUCJIOTHI KaK JJIEKTPOJIUTA.

HOBOI'O 3HaHUA

A3bIKa U SI3bIKa XUMHUU COCTaB, (PU3MYECKHE U XUMHUYECKUE
CBOICTBA, MTOJIYYECHUE U IPUMEHEHUE OKCUIOB a30Ta.
Cocmagname  MOJNEKYJISAPHbIE M HOHHBIE ypaBHEHUS
peaKkuuii, XapaKTEepU3YIOIIUX XUMHYECKHE  CBOMCTBa
OKCHJIOB a30Ta.

Yemanaenueams TpPUYMHHO-CIENCTBEHHBIE CBSA3H MEKIY
BUJOM XUMHMYECKOM CBSA3U, THUIIOM KPUCTAIUIUNYECKOU
peméTkh B OKCHIAaX a30Ta M HUX (QUINYECKUMH U
XUMHUYECKHMH CBOMCTBAMHU.

Xapaxmepuzoeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
S3bIKA W SI3bIKA XUMHUU COCTaB, (DU3MYECKHE U XUMHYECKHE
CBOMCTBAa a30THOM KHUCJIOTBI KakK »JJEKTpOJIUTa U €€

IIPUMEHEHUE.

3anucviéamv ~ MOJIEKYJSIPHbIE M  HWOHHBIE YpaBHEHUS
peaKkuuii, XapakTepU3yloIllue XUMHUYECKHE  CBOMCTBa
A30THOM KUCIIOTHI KAK JJIEKTPOJIUTA.

Ilposooums, HnabaoO0ams W ONUCHIBAMb XUMHUYECKUN
JKCIIEPUMEHT,  XapaKTEpPU3YIOIIMKA CBOWCTBA  Aa30THOU
KHCIIOTBI KaK »DJIEKTPOJIUTa, C COOJIIOJIEHUEM IIPaBHI

TEXHUKU O€30IIaCHOCTH.
Xapaxmepuzoeams a30THYIO KHCIIOTY KaK OKACITHTEb.
Cocmaesnamo YpaBHEHHUS OKUCJIUTEIBHO-




BOCCTaHOBUTEJIbHBIX peakuuii, XapaKTEPU3YIOLIUX
XMMHMYECKHE CBOMCTBA a30THOM KUCJIOThI KaK OKUCIIUTEIS, C
IIOMOILBIO METOAA IEKTPOHHOr0 OanaHca.

IIposooums, Haba00ams W ONUCHIBAMb XUMHYECKUN
OKCHEPUMEHT, XapaKTEPU3YIOLIMA CBOMCTBA  a30THOM
KHCJIOTBI KaK OKHCIUTENsS, C COOJIIOJICHUEM TIPaBHII

TEXHUKU OE€30IIaCHOCTH

29 docdop U ero coeTMHEHUS. YPOK OTKPBITHS Xapaxmepuzoeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POTHOTO)
®ocdop, crpoeHme aromMa W AUIOTPONHS. | HOBOTO 3HAHHS SI3BIKA | SI3BIKA XUMUU CTPOCHHE, AJIOTPOITHIO, (pU3UIecKue
@®ochunel. Dochun. Oxcun dochopa(V) u U XUMUYECKHE CBOICTBA, IIOJIy4YEHUE U IPUMEHEHHE
docdopnas kucnora. Docdarer. docdopa.

JleMOHCTpAIINH. O06pa3sis MIPUPOTHBIX CaMOCTOSTEIIEHO onucvI8amy CBOWCTBa OKcHIa
coequHeHnii  ¢ocdopa. T'operme dochopa Ha dochopa(V) Kak KHCIOTHOTO OKCHJIA M CBOHCTBa
BO3Ayxe ©u B kuciopoae. Ilomydenue Oenoro bochopHOI KHCITOTHI.
¢dochopa 1 ucBITAaHHE €r0 CBOMCTB. Hnnrocmpuposams  cBoiictBa  okcuna  ¢ochopa(V) u
JlaGopaTopublii onbIT. 38. KauecTBeHHas peakuus dbocopHOi KHUCTOTHI YPaBHEHUSIMH COOTBETCTBYIOIIMX
Ha pocdar-uoH. peaxiuii.
IIpogooumys, HabMOOamMv U ONUCHIBAMb XUMUYECKUI
OKCIEPUMEHT C  COOJIOJIGHWEM  TPaBWJI  TEXHHUKH
0€301acHOCTH.
Pacnosnasams dochar-uoHbl

30 OO0mas xapaKTepucTHKA 3JIEMEHTOB Ypoxk Jasamb 00IIyI0 XapaKTEpUCTUKY aromMaM, MPOCTHIM

IVA- rpynnsl. Yriaepoa. 0OIIEMETOIOIOTHYECKO | BEIIECTBAM M COCIMHEHMAM d>1eMeHToB I[VA-rpymmer B

OOmiast xapakTepucTuka 31neMeHToB |V A-TpymmsL:
OCOOCHHOCTH CTPOEHUSI aTOMOB, MPOCTHIX BEIIECTB
U COEAVMHEHMH B 3aBUCUMOCTU OT IIOJOXKECHHS
AJIEMEHTOB B MEPUOJAMYECKONM CHUCTEME. YTIEpOs.
KpyroBopot yriepona B mpupoje. AJIOTPOIHbIE
Monupukamuu:  anMas, rpapur.  AMopdHbII
yIJIepoJ: caxa, JAPEBECHbIM yroib. AcopOius.
XUMUYECKUE CBOICTBa yriepoja.
Kokcoxumuueckoe IIPOU3BOJICTBO u ero
npoaykmwusi. Kapoubr.

Jemouncrpanun. Komrexmus «O0pa3iisi
MPUPOAHBIX coenqnHeHun yriepogay. [loprper H.
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3aBHCHMOCTH OT MX IOJIOKEHUS B IEPUOANUYECKOIN CHUCTEME.
Xapakmepuzoeams ¢ UCIOJIB30BAaHUEM PYCCKOTO (POAHOTO)
A3bIKA U SI3bIKA XMMUHU CTPOEHUE, AITIOTPONHIO, (pru3nueckue
U XHUMHYECKHEC CBOP’ICTBa, IMOJIYU€HUE W TIPUMCHCHHUC
amop(dHoro yriaepona.

CpasHusamsb cTpOeHHUE U CBOMCTBA ajiMasa U rpadura.
Onucvieams OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA

yriepoa.

IIposooumys, HabMOOAMbL W  ONUCHIBAMb XUMUYECKUI
OKCIIEPUMEHT ¢  COONIOICHHEM  MpPaBUJI  TEXHHUKH
0e3omacHOCTH




M. 3enunckoro. [lornonienne akTHBUPOBaHHBIM
yIa€M pacTBOPEHHBIX BELIECTB MIIU Ta30B.
YCTpoUCTBO IPOTUBOTA3a.

31 Kucnopoaubie coennHenus yriepoja. YPOK OTKpBITHUS Xapaxmepuzoéams ¢ UCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
Okcun yraepoga (II):  crpoenwe MOJEKyIbl, | HOBOTO 3HAHUS SI3bIKA W SI3bIKA XUMHUU COCTaB, (DU3UYECKHE U XUMHYCCKHE
nojiyueHue u cpoictBa. Oxcun yriepona (IV): CBOIICTBa, MMOJIy4€HNE U IPUMEHEHUE OKCHJIOB YIJIepo/a.
CTPOGHHE MOJICKYJIbI, TOJy4€HHE U CBOMCTBA. Ycemanaenueams TPUUNHHO-CIIEICTBEHHBIE CBS3H MEXKIY
VYronpHas kuciora. Conud yroinbHOW KHUCIOTHI: BUJIOM XHUMHUYECKOM CBSI3M M THUIIOM KpPUCTALTUYECKOU
KapOoHaThl M TUApoKapOoHaThl. TexHuYeckas Hu peImIETKH B OKCHJAX yriepoja W WX (DU3UYCCKUMH W
MUIIeBas cofa. XUMHYECKUMHU CBOMCTBaMH, a TAKKe MPUMEHEHUEM.
JlabopaTopublii onbIT. 39. [Tonyuenue u cBoiicTBa Cobnrooams  TIpaBWIIa  TEXHHKH  OC30MACHOCTH  IPU
YTOJIbHOM KUCIIOTHI. MCIOJIb30BaHUHU TIEYHOTO OTOTLIICHUSI.

Oxa3vleams TIEPBYIO TIOMOIIL TPU OTPABICHUU YTapHBIM
ra3oM.

Xapakmepuzoeams ¢ UCTIONB30BaHUEM PYCCKOTO (POITHOTO)
S3bIKA W SI3bIKa XUMHUU COCTaB, (PU3NYECKHE U XUMHYECKHE
CBOWCTBA, MOJTyYeHHE U MPUMEHEHUE YTOJLHOW KUCIOTHI
e€ coseil (kapOOHATOB U THIPOKAPOOHATOB).
Hnnrocmpuposams 3aBUCUMOCTh CBOWCTB COJIEM YTOJbHOU
KHCIIOTHI OT UX COCTaBa.

Ilposooumys, Habawooams W ONUCHIBAMb XUMHYECKUN
DKCIIEPUMEHT ¢  COONIOJEHHEM  MpaBuUi  TEXHUKHU
0€301MacHOCTH.

Pacnosznaseampb kapOoHAT-MOH.

Buinonname  pacu€rel 10 XUMHYECKUM  (QopMyJaMu
YpPaBHEHUSM  pEaKIHii, TMPOTEKAIOIINX C Y4acTHEeM
COEIMHEHUH yTiiepoaa

32 Ilpakmuueckaa  paboma 5. MMony4yenue | Ypok-uccie1oBaHue IHonyuams, cobupame M pacnosHasams YTIEKUCIBIA Ta3.
YIJIEKHCJIOT0 ra3a M u3y4eHue ero CBOMCTB. Obpawamvcas ¢ 1a0OpaToOpHBIM ~ OOOpPYIOBaHHWEM U
[Tomyuenue, cobupanme U  pacro3HABaHUE HarpeBaTeNbHBIMU ~ MpPUOOpaMH B COOTBETCTBUU  C
VIJEKUCIOoro Ta3a. l3ydeHWe pacTBOPUMOCTH NpaBUJIAMA TEXHUKHU 0€30TTaCHOCTH.

YIJIEKUCJIONO0 Tra3a B BOJE W XapaKTEPHUCTHKA
KHCIOTHBIX CBOMCTB YrOJIbHOM KUCIIOTHI.
KauectBennass  peakmuss Ha  KapOoHaT- U
THAPOKAPOOHAT-HOHBI.

Habnwooams m onucvléams XUMHYECKHHA 3KCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA M SI3bIKA XUMUHU.
@opmynuposams BBIBOJBI TIO pe3yJbTaTaM MPOBEAEHHOTO
IKCIIEPUMEHTA.




Compyonuuams B TIpolLleCCE YYEOHOTO B3aUMOJICHCTBUS
npu paboTe B rpymmax

33 YrieBoaopoabl. Ypok Xapaxkmepuzosams OCOOCHHOCTH COCTaBa W CBOMCTB
Oprannueckas Xumus. YTIeBOAOPOAbL. MeTan, | oGuiemeromomornuecko | OPraHUYECKUX COCTUHEHUM.
3TaH U IpONaH Kak IpeelbHble (HACBHILCHHbIC) #f HanpaBIeHHOCTH Pasznuuams ipenenpHble U HENPEIEIBHBIE YTIIEBOLOPOIBIL.
YIJIEBOAOPOABl.  OTWIEH M aleTWIEH  Kak Haszvieamv u 3anucviéams (HopMyisl (MOJEKYJSPHBIE U
HenpeaeabHble (HEHACHIILEHHbIE) YIIEBOAOPOAbI. CTPYKTYpPHBIE) BAKHEHIINX IIpeICTaBUTENEH
CtpykTypHBIE (OPMYIBI OPTaHUYECKUX BEIIECTB. YIJIEBOJOPOOB.
I'openue YTIIEBOIOPOJOB. Peakuun Habniooams 3a  XOAOM XMMHUYECKOIO HKCIEPUMEHTA,
JNETUPUPOBAHMS IPEAETBHBIX YIJIEBOJOPOIOB. ONMCHIBATh €T0 U JIeNIaTh BBIBOJIbI HA OCHOBE HAOJII0/ICHUH.
JemMoncTpanun. Mozaenu MOJIEKyJl METaHa, ITaHa, QDukcuposams PeE3yJbTaThl IKCIEPUMEHTA C IIOMOIIBIO
JTUJICHA U alleTWIICHA. B3anMoaencTere sTuieHa ¢ pycckoro (pogHOro) s3blka, a TaKkKe C IOMOILBIO
OpOMHOIi BO/IOM 1 pacTBOPOM IepMaHraHara XUMUYECKUX (GOPMYJI U ypaBHEHUIT
KaJIusl.

34 Kucnopoacoaepxammue oprannieckue VYpoxk Xapaxmepuzoéams CHOUPTBI Kak KHUCIOPOACOAEpKAILINE
COCAUHCHUS. 06H1€M6T0,Z[0JIOFI/I‘{eCKO OpraHNu4YCCKUC COCIUHCHU .
CrnupTsl. OTWIOBBIM CHHUPT, €ro IOJy4YEHHUE, i HanpaBJIEHHOCTH Knaccugpuyuposames cnupTbl MO YUCIY THIAPOKCUIBHBIX
NpUMEHEHHEe U  (U3MOJIOTMYECKOe JIeHCTBUE. IPYIII B UX MOJIEKYJIax.
TpE€XaTOMHBIM CHOUPT TIULEPUH. YkcycHas Hasvieams mpencraBuTenel  OAHO- M TPEXATOMHBIX
KHCIIOTa KaK MPEeACTaBUTEIb KAPOOHOBBIX KHCIIOT. CIIUPTOB U 3aIUCHIBATh UX (POPMYIIBL.
JemoncTpanuu. O01ie XMMUYeCKHe CBOUCTBA Xapaxmepuzoeambv KapOOHOBBIE KHMCIIOTBI KaK
KHMCJIOT Ha IPUMEPE YKCYCHON KHUCIIOTBHI. KHCIJIOPOJICOAEPIKALINE OPraHUYECKUE COCTMHEHMSL.
KauecTBeHHas peaklivsi HA MHOTOAaTOMHBIE CIIUPTHI.

35 Kpemuuii u ero coeqiuHenus. Ypok Xapaxmepusoeams ¢ UCTIOIB30BAaHUEM PYCCKOTO (POIHOTO)
KpeMuwuii, cTpoeHHe €ro aromMa M HAaXOXJIEHHE B | 0QmIEMETONOJOrHYECKO | A3bIKA U A3bIKA XMMHUHM CTPOEHHME aTOMOB M KPHUCTAJJIOB,

npupoje. CoicTBa KpeMHusA. CHIMINIBI U CHJIAH.
Oxcnpn xpemuusa(I1V). Kpemuuepas kuciora u eé
COJIH.

JdemoHcTpanmu. Komnexusg «O06pas3ibt
MIPUPOJHBIX COEAMHEHUN KpeMHus». Komreknus
CTEKJIa, KEpaMHKH, [IEMEHTA U U3AEIUN U3 HUX.
JladopaTopublie onbIThl. 40. [Iponyckanue
YIJIEKUCIIOTO ra3a 4epe3 pacTBOP CUIIMKATa HATPUSL.
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¢usznyeckue M XHMMHUYECKHE CBOICTBa,
MPUMEHEHUE KPEMHHSI.

Yemanasnueams TPUUWHHO-CIENCTBEHHBIE CBS3H MEXKITY
CTPOCHHMEM aToMa, BHUJOM XUMHUYECKOH CBSI3U, THUIIOM
KPUCTAIIMYECKON PEeIETKYA KPEMHUS U ero (PU3HUeCKUMHU U
XUMHUUYCCKUMHU CBOI\/’ICTBaMI/L

Buinoanams  pacu€rel Mo XUMHYECKUM  (opMyTamMu
YPaBHEHUSAM PEaKLUH, IPOTEKAIOIUX C y4aCTUEM KPEMHHUS
U €T0 COCTUHEHUN.

MOJIy4YeHUE W




Xapakmepuzoeamsb ¢ UCHOIB30BAaHUEM PYCCKOTO (POJAHOIO)
SI3bIKA U SI3bIKA XUMHUHU COCTaB, (PU3UYCCKHE U XUMUUYECKHE
CBOWCTBA, TOJyYEHHE U IPUMEHEHUE COEIUHEHHI
KpPEMHUS.

Cpasnusamv TUOKCHUJIBI YTAEPOJa U KPEMHUS.

Onucviéams BaXKHEUIIME THUIIBI NPUPOAHBIX COCIUHEHUU
KpEMHUSI KaK OCHOBHOT'O DJIEMEHTA JIMTOC]EpHI.

36 CuiMKaTHasi IPOMBIILICHHOCTD. Ypok Xapakmepuzoeamb CUIUKAaTHYI0 IPOMBIIUIEHHOCTh U €€
HpOH?;BOI[CTBO CTCKJIa H 1IIECMCHTA. HpOI[yKLII/I?I O6H_[€M€TO,[[OJ'IOI‘I/I‘I€CKO OCHOBHYIO ITPOAYKIHIO.
CUIIMKATHOW  TPOMBINUIEHHOCTH:  ONTHYECKOE | i HAPaBJIEHHOCTH Yemanasenueams ananorun Mexy pa3MuHbIMU OTPACISIMU
BOJIOKHO, Kepamuka, dapdop, dasac. Onruueckoe CUJIMKATHOW TIPOMBIIUICHHOCTH
BOJIOKHO.
JdemoHcTpanuu. Kouiekius npoayKIuu
CHJIMKATHOM MPOMBILUIEHHOCTH. BuneodparmeHThI
u caanibl «I Tpon3BOACTBO CTEKIIA U LIEMEHTA.

37 IHonyyenne HeMeETAJLI0B. Ypok Onucvieams HaXOKIECHUE HEMETAIIJIOB B IIPUPOJE.
Hemeramner B npupone. @pakinuoHHas NEPETOHKA | oGmEMETOI0JIOTHUECKO | Xapakmepusoeams  (QPAKUUOHHYIO IEPETOHKY JKHJIKOTO
KUIKOTO  BO3JIyXa Kak CIOCO0  MONyYEHHS | 3 HAIaBJIEHHOCTH BO3/yXa KaK COBOKYMHOCTb (DU3MYECKHX MPOLIECCOB.
KHCIIopo/ia, a30Ta u aprosa. Ilomyuenue docdopa, Apeymenmupoeams OTHECEHHE IIPOLECCOB  IOJIYYECHUS
KpEMHUS, XJI0pa, H0Aa. DJIEKTPOIU3 PaCTBOPOB. aKTHBHBIX HEMETAaJUIOB K OKHUCJIUTEIIBHO-
Memoncrpauuu. Komuteknus «IIpupoagnsie BOCCTAaHOBUTEJIBHBIM IIPOLIECCAM
COEIMHEHUS HeMeTaJuI0BY». BuneodparmenTs! u
cnanapl «DpakMOHHAS IEPETOHKA KUJIKOTO
BO3AyXa». BuneodparmeHTsl 1 craiiabt
«ITomydenne Boopoaa, KUCIOPOAA U FAJIOTEHOB
JIEKTPOIUTUYECKUM CIIOCOOOMY.

38 IHonyyenne BaxKHEHMIIMX XUMHYECKUX Ypok Xapaxmepuzoeamb XUMHA3M, CBIPBE, anlaparypy u
COeIMHEHUI HEMEeTAJLVI0B. 0O6IIEMETOIOIOrHUECKO | HAYYHBIE IPUHIUIIBI IIPOU3BOJACTBA CEPHOU KUCIIOTHI.

[TonydyeHue cepHOM KHUCIOTHI: CBIPbE, XHUMH3M,
TEXHOJIOTUYECKAs] CXEMA, METOJ KHISALIEro Clos,

NPUHLMIIBI  TEeIooOOMEeHa,  MPOTHBOTOKA U
nupkKysanuu. Oneym.
[Ipon3BoncTBO  aMMuaka:  ChIpbE,  XUMM3M,

TEXHOJIOTHYECKas CXeMa.
JdemoncTpaumnu. Mojenu annapaToB JJist
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CpasHusams ~ TPOU3BOACTBO KHCJIOTBI U

MMPOU3BOJACTBO aMMUaKa

CEepHOM




IIPOU3BOJICTBA CEPHOU KUCIOTHI. Moens
KMIISLIEro cJ10si. MOozellb KOJIOHHBI CHHTE3a
aMMuaka. BujeopparMeHThI U clai bl
«IIpon3BOACTBO CEPHOM KUCIIOTBI».
Buneodparmentst u cnaiinsl «IIpon3BoacTBo
ammuaka». Komrekuus «CpIpb€ 1JIs OJTy4eHUs
CEpPHOM KHUCIIOTBDY.

39 O0600menune nmo teme «Hemeranibl 1 nx Ypok pedekcun 1Ipoooums OIIEHKY COOCTBEHHBIX TOCTH)KEHUIN B YCBOCHUU

COeIUHECHUS. TEMBI.

VYpok-ynpaxHEHHE ¢ UCIIOJIb30BAHUEM Koppexmupoéamb cBOM 3HaHMSI B COOTBETCTBHM C
CaMOCTOATENbHON PaOOTHI 1O BHITIOJIHEHHUIO IJITAHUPYEMBIM PE3YJIbTAaTOM.

MIPOBEPOYHBIX TECTOB, 3aJJaHUI U YIIPAKHEHUN. Ionyuams XUMHUYECKYI0 HMHGPOpPMAIUM U3  Pa3IUYHBIX

HWCTOYHUKOB.

IIpeocmasname uHbopMmanuio no teme «Hemeramns» B
BHJIC TAOJIUI], CXEM, OIOPHOrO0 KOHCIIEKTa, B TOM YHCIIE C
npuMmeHeHneM cpeacts MKT

40 Konmponvnaa pavoma 2 no reme «Hemeranyibl | Ypok pa3BUBarOIIETo
U MX COCTUHEHMS» KOHTPOJIA
MeTtaJjuibl M ux coequHenus (16 1)
41 OO0mas xapakTepuCTHKA METAJJIOB. Ypok ObvscHAMb, UTO TAKOE METAJLIHI.

ITonoxxeHne METaIIOB B HCpHOI{I/I‘ICCKOﬁ CHCTEMCE 06H.[CMCTO,[[OJ'IOFI/ILIGCKO Xapakmepuweamb XHUMHUYCCKUEC DJICMCHTBI-MCTAJIJIBI 11O UX
xuMuueckux aneMeHToB /[. 1. Menaeneesa, i HaIIpaBIEHHOCTH MOJIOKEHUIO B iepuoandeckon cucreme /. 1. Menneneesa.
CTPOCHUE UX aTOMOB U KPUCTAJUIOB. Ilpoecnosuposams CBOWCTBA HE3HAKOMBIX METAJUIOB IO
Meramnnueckas CBA3b U METANIMYECKAS MOJIOKEHUIO B IEPUOJUYECKOM CHUCTEME XHMHUYECKUX
KpHUCTa/uIM4ecKas pemérka. @u3nyeckue CBOMCTBa anemenTtoB J[. 1. Menzaeneena.

METAJUIOB: JIEKTPO- U TEILIONPOBOJHOCTb, Yemanaenueams TPUUMHHO-CIIEICTBEHHBIE CBSA3U MEXKIY

OTpakaromias CriocOOHOCTh, TIIIACTHYHOCTb. CTPOEHHMEM aTOMa, BUJIOM XHMHUYECKOW CBSI3U M THUIIOM
UEpHble U IIBETHBIE METAILIBI.. KPUCTAJUIMYECKOM pEmETKH y METAUIOB — IPOCTHIX

BEIIECTB U UX COCTMHEHNH.
42 XuMu4eckue CBOCTBa METAJLIIOB. YPpOoK OTKpBITHS ObwvsicHAmMb, 4TO TaKOE PsAJl AKTUBHOCTH METAJLIOB.

MerTamisl Kak BOCCTAaHOBHTEIIH.
DNEKTPOXUMHUYECKHUN pan HaIPSOKCHUN.
BzamMmopneiicTBHe METaLIOB C  HEMETaIaMH,

OKCHJaMH, KUCJIOTaMH, COJIIMU. AHIOMI/IHOTepMI/IH.
JdemoncTpaumnu. B3aumoneiicTBue HaTpus, JUTHS

HOBOI'O 3HAHUA

Ipumenamo ero sl XapaKTEPUCTUKU XUMHUYECKHUX CBOICTB
MPOCTHIX BEIIECTB-METAILIOB.

Obobwams cucTeMy XUMHYECKHX CBOMCTB METaNIOB Kak
«BOCCTAHOBHTEIIbHbIE CBOMCTBAY.
Cocmasnsims  MOJIEKYJSIPHBIC

YpaBHEHUs  pEaKIuu,




U Kanpuusa ¢ BoxoH. ['opeHue HaTpusi, MarHus U
JKenes3a B KHciiopoJe. Benbliika TEpMUTHOM cMecH.
B3aumopeiicTBue cMecH NOPOLIKOB CEPHI U JKEJe3a,
LMHKa M cepbl. BzaumopnelcTBue amOMHUHUS C
KHCJIOTaMH, IIeJ0YaMHu B BOaoi. B3amMogencTBue
JKeje3a U MeJu ¢ XJ10poM. B3aumoneiictBue meau ¢
KOHILICHTPUPOBAHHOM CEPHOM KHUCIOTOW W a30THOM
KHCJIOTOH (pa30aBJICHHOW W KOHIIGHTPUPOBAHHOM).
JlabopaTopHblii onbIT.41.B3anmoneiicteue
Kenesa ¢ pactBopoM cyabbara meau (11).

XapakTepU3yIOIINX XUMHUYECKHME CBOMCTBAa METAUIOB B
cBEeTe Yy4YeHUs 00 OKHCIIHUTEIbHO-BOCCTAHOBUTEIIBHBIX
mpoleccax, a peakluh ¢ yYacTUEM DJIEKTPOIHUTOB,
MPEJICTABIATh TAK)KE U B HOHHOM BHJIC.

Habniooams v onucvigames peakuyl MKy BEIISCTBAMH C
MTOMOII[BIO PYCCKOTO (POJIHOTO) sI3bIKA U A3bIKA XHMHH.
CaMOCTOSITETIBHO  1p080OUMb  OTBITHI, TOATBEPKAAIOIINE
XMMHYECKHE CBOMCTBA METAIUIOB, C COOJIIOJCHHEM IPABHII
TEXHUKU 0€30I1aCHOCTH

3aBHCHMOCTD (I)I/ISI/I‘-IGCKI/IX U XHMHUYECKHUX CBOMICTB
IECIIOYHO3EMEIIBHBIX METAJIJIOB OT 3aps10B AJACP UX

aTOMOB. Oxcunppl u TUAPOKCHJIBI
LIEJIOYHO3EMEBHBIX METAJUIOB, HUX IOJIYy4YEHHUE,
CBOMCTBA U INpUMEHeHue. Baxnenmmue conu

IET0YHO3EMENIBHBIX METAJUIOB, MX 3HAYCHHE B
OpUpoJie W OKU3HU dYenoBeka. KapOonaTtel u
T'MJIpOKapOOHATHI KaJIbIIHS.

KoM HaIlpaBJICHHOCTH

13—A44 | Odmas XapaKkTepucTHKA YJIEMEHTOB Ypok ObvscHAmMbs STUMOJIOTUIO HA3BaHUS TPYIIBI  «IIEJIOYHBIE
|A-rpynnsi. 00IIEeMETOA0JIOTHYEC | METAJUIbDY.
CrpoeHne aroMOB W TNPOCTBIX  BEUIECTB. | KOI HANpaBIEHHOCTH | /lasamb OOILyI0 XapaKTEPUCTUKY ILEIOYHBIM MeTalljiaM I10
3aBUCUMOCTh (PU3NYECKUX M XUMHUYECKUX CBOICTB UX TOJIOKEHUIO B IEPUOJUYECKON cHCTEME XUMHUYECKUX
LIEJOYHBIX METAJUIOB OT 3apsJ0B AJI€p UX aTOMOB. anemenTtoB J[. . Menpaeneesa.
Oxcuzbl U THJIPOKCUABI IIEIOYHBIX METANJIOB, UX Xapakmepuzoéams cTpoeHHE, (PU3NYECKHE U XMMUYECKHE
IIOJIy4€HUE, CBOMCTBA U NIPUMEHEHUe. BaxkHenmue CBOICTBa IIENIOYHBIX METAJUIOB B CBET€ OOIIero,
COJM UICJIOYHBIX METaJUIOB, MX 3HAuYeHHE B 0COOEHHOT0 ¥ €TUHUYHOTO.
MIPUPO/IE U )KU3HU YEIOBEKA. Ilpeockazvieamy (pusnyeckre M XUMHUYECKHE CBOMCTBa
Jemoncrpanus. Oxpacka IIaMeHH COETUHEHUIMHU OKCHJIOB M THJPOKCHJIOB IIEIOYHBIX METaJIOB Ha OCHOBE
IEJIOYHBIX METAJIJIOB. UX COCTaBa M CTPOEHUS M NOJATBEPKIaTh MPOTHO3BI
YPaBHEHUSIMU COOTBETCTBYIOIIUX PEAKIIUH.
IIpo6ooums pacu€Tsl TO XUMHUYECKUM (opMylnaMm U
YpaBHEHHUSIM  peaklHif, MpOTeKAloIUX C  Yy4acTHEeM
IEJIOYHBIX METAJIJIOB U UX COEIMHEHUN
45—46 | Oowmasn xapakrepuctuka || A-rpynnsi. Ypok Obvacuams TUMOJIOTHIO Ha3BaHMUS IpyHIbl
CtpoeHne atroMOB W MPOCTHIX  BEUIECTB. | OOIIEMETOAOJIOTHYEC | «IIEIOYHO3EMENIbHBIE METAIIIBDY.

Jasams 00mIyI0 XapakTepucTuKy MeTauiaM |lA-rpymmbr
(IeToYHO3eMEIbHBIM  METaJlJIaM) 10 HMX TOJOXEHHUIO B
NEPUOJIUNYECKON  CHCTEeME  XHMHYECKHX  JJICMEHTOB
J. 1. Menneneena.

Xapakmepuzoseams cTpoeHHe, QU3NYCCKHEC U XMUMUYCCKHE
CBOMCTBA MIEJOYHO3EMENIBHLIX METAIOB B CBETE OOIIETO,
0COOEHHOI0 ¥ €EAUHUYIHOTO.

Ilpeockaszvieamv (pu3NUecKHe W XHUMHUYCCKHE CBOWCTBA




JdemoHcTpanmu. Okpacka IUIaMEHU
COCIMHEHHMSAMHU IIEJIOYHO3EMENILHBIX  METaJIJIOB.
I"amenne n3BeCTH BOJIOMN.

JlaGoparopHbiii onbIT. 42.I1onydenue
HM3BECTKOBOM BOJIBI I ONBITHI C HEH.

OKCUJIOB U TUAPOKCUAOB MeTaiioB ||A-rpynmnel Ha OcHOBE
UX COCTaBa M CTPOCHHUS M 10OOmMEepicoams TPOTHO3BI
YpaBHEHUSMH COOTBETCTBYIOIIUX PEAKIIUH.

IIposooums pacu€Tbl TO XUMHUYECKUM (opMynaMm U
YpaBHEHUSAM  pEakluil, NPOTEKAIOUUX C  ydyacTUEeM
IeJI0YHO3EMENbHBIX METAJJIOB M MX COSTUHEHUM

47 /KécTkocTh BOBI H cIIOCO0OBI €€ YCTPAHEHHS. Ypok O6vsacHamb TIOHATHE «GKECTKOCTH BOJBD).
XKéctkocTh BOABI: BpeMEHHass M TOCTOsHHas. | oOuiemerogonorudec | Paziuuams BPEMEHHYIO U IIOCTOSIHHYIO ®KECTKOCTH BOJBI.
CriocoOpl  ycTpaHEHHS BPEMEHHOH JKECTKOCTH. | KOI HampaBiIeHHOCTH | [Ipednazams ciocoObl yCTpAaHEHUS KECTKOCTU BOJIBI.
CriocoOsl ycTpaHeHUs! TOCTOSIHHON KECTKOCTH. Ilposooums, Hab0O0ams W ONUCHIBAMb XUMHYECKUN
Jemouncrpanumn. [lonyyenue EcTKoM BOAbI OKCHEPUMEHT C  COOJIOACHHWEM  TPaBWJI  TEXHHUKH
B3aMMOJICHICTBHEM YTTIEKUCIIOTO C U3BECTKOBOM 6e3omacHoCTH
BOJIOW. Y CTpaHEHNE BPEMEHHOM KECTKOCTH
KUIITYEHUEM U JJ00aBJIeHUEM COJIbl. Y CTpaHEHHe
MIOCTOSTHHOM ®KECTKOCTH JOOABICHHEM COJIBI.
WMOoHNTBI ¥ IPUHIUIT UX AEUCTBUS
(BueoparMeHT).

48 Ilpakmuueckaa paboma 6. JKécTtkocTb BOABI VYpoxk-uccnenosanue | [lonyuams, cobupams U pacnosnasams YTIEKUCIBIA Ta3.

CIOCO0bI ¢ yCTPaHeHHUS.

ITonyuyenue KECTKOM BOABI B3aMMOJCHUCTBUEM
YIJIEKUCIIOTO C W3BECTKOBOM BOJOW. YCTpaHEHHE
BPEMEHHOM JKECTKOCTH BOJIBl KHIIIYCHUEM U
no0aBJI€HUEM COJAbl. YCTpaHEHHE IOCTOSHHOMN
KECTKOCTU BOJIbI JOOABIIEHUEM CO/IBI.

HcnbiTanue :KECTKON BOABI PACTBOPOM MBLIA.

Obpawamovcas ¢ 1a00paTOPHBIM
HarpeBaTelbHBIMM  NpUOOpaMu B
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.
Habniooams m onucvliéams XUMHUYECKHH 3KCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMUH.
Dopmynuposams BBIBOJBI 10 pe3yjbTaTaM MpPOBEIEHHOTO
IKCTIEPUMEHTA.

Compyonuuams B TIpolLleCCE€ YYEOHOTO B3aUMOJICHCTBUS
npu paboTe B rpyImmax

o0opyIoBaHUEM U
COOTBETCTBUU  C
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AJIIOMUHMMH M €ro coeJUHEeHN .

CoenuHenus aJllOMUHUSA B Tpupoje. XUMUUYECKUE
CBOWCTBA M NIpUMEHEHUE amoMuHus. OcoOOCHHOCTH
OKCHJIAa U TUAPOKCH/IA AIFOMUHUS KaKk aM(pOTEPHBIX

coenuHeHnii. BakHelmmne coilIM  aIIOMHHUSA
(xmopun, cynbdar).
JdemoHcTpanmu. Komnexmus NPUPOTHBIX

COCIMHCHHMH amtoMuHMs. BuueodparMeHTs U
crnaiiapl «OKCHIT ATIOMUHHS U €70 MOJH(DHUKAIIAN.
[Tonyuenue am(poTepHOTrO THIPOKCHIA ATIOMUHUS
¥ HCCJIEOBAHUE €r0 CBOMCTB.

Ypok
00IIEMETOIOIOTHUECKO
1 HaIIpaBJICHHOCTH

Xapaxmepuzosams aMOMUHHUNA 10 €ro IOJOKECHUIO B

MEePUOANYECKON  CHUCTEME  XHMHUYECKHUX  DJIEMEHTOB
. . Menneneena.
Onucvieamy  cTpoeHue, GU3NYECKUEe U XHUMHUYECKUE

CBOICTBA AIIOMUHHUSL, TOATBEPAK/Iask KX COOTBETCTBYIOIIUMHU
YPaBHEHUSIMU pPeaKLni.

Ob6vsacHames TBOWCTBEHHBIN XapaKTep XMMUYECKHX CBOWCTB
OKCHJIa M THJIPOKCUIA AIIFOMUHUS.
Koukpemuszuposams ~ 3IEKTPOIUTUYECKOE
METAJUIOB OIIMCAHUEM IIPOU3BOJICTBA AIIFOMUHUS.
Yemanaenueams  3aBucUMOCTh  OOJacTedl  MpUMEHEHHS
AJIFOMUHUS U €T0 CIUIABOB OT CBOMCTB 3TUX BEIIECTB.
IIposooums pacu€Tel TO XUMHYECKUM (opmymam u
YPaBHEHMSIM  peakluil, MNpOTeKaloIIUX C  y4acTHEM
QIIOMUHHUSL M €T0 COCUHEHUN

HOJIyYEHHE

50—51

7/Kese30 u ero coenmHeHHs.

OcobenHocTu cTpoeHMs aroma xeiesza. JKene3o B
npupoje. Baxneimme pyasl xeneza. OKcuIbl U
runpokcuabl xenesa(ll) u (III). Comm xeneza(ll) u
(I1). ObHapyxeHHEe KAaTHOHOB JKeJie3a B PacTBOPE.
3HayeHne COeIUHEHUHN JKee3a.

JlabopaTopHusbie onbITb.43. [lonydyeHne
runpokcunoB xenesa(ll) u (111). 44.KauectBennble
peaxiuy Ha KaTHOHBI JKene3a.

Ypok
00I11eMeTOI0J0IMYECKO
1 HaIrpaBJIEHHOCTH

Xapakmepuzoeamsb TIONOXKEHUE XKelle3a B MEPUOIUYECKON
cucteMe xumuueckux osnemeHtoB JI. M. MengeneeBa u
OCOOCHHOCTH CTPOCHHSI aTOMa Kele3a.

Onucvieamv GU3NYECKUE U XUMUYECKHUE CBOMCTBA XKeJe3a,

MOATBEpXKNas HX  COOTBETCTBYIOUIMMH  ypaBHEHHAMH
peaKkuui.

Obvsacuamb ~ HaNMuue  JByX  TEHETHUEeCKMX  pSJIOB
coennHeHNI xene3a Fe?* u Fed* .

Vemanasénusamy — 3aBUCUMOCTh — 00ONacTedl  IpUMeEHEHHs

’Kele3a U €ro CINIAaBOB OT CBOMCTB STHX BEIECTB.
IIpogooums  pacu€Tel TO XUMHUYECKUM (opMynaMm U
YPaBHEHUSAM PEAKIMH, MPOTEKAIOIINX C YYaCTUEM KeJe3a 1
€ro COeTMHEHUM.

Habnwoams n onucvieams peakiy MEXIy BEIIECTBAMH C
MOMOILBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
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Ilpakmuueckas paboma 7.

Pemenue s3xcnepuMeHTANbHBIX 32124 110 TeMe
«MeTanabl».

Pemienue skcnepuMeHTaIbHBIX 3371a4 Ha
pacro3HaBaHue U MOJYyYEHUE METAIJIOB U UX
COETUHEHUH.

Ypoxk-uccienoBanue

DKCIEPUMEHTAIBHO UCCIe008amb CBOWCTBA METAJUIOB M UX
COCIMHEHUH, peniaTh SKCIIEPUMEHTAIbHBIC 3a/1a4d 110 TEME
«MeTamns.

Pabomams ¢ mabGopaTtopHBIM
HarpeBaTeIbHBIMU ~ MIpUOOpaMu B
MpaBUJIaMU TEXHUKHA 0€30MaCHOCTH.
Habnooams cBOMCTBA METAJIJIOB U UX COCAUHCHHMM.
Onucvieams ~XUMHUYECKHH OKCHEPHUMEHT C ITOMOIIBIO
pyccKoro (POJHOTO) SI3bIKA U SI3bIKA XUMUH.
@opmynuposams BBIBOJBI N0 pe3yJbTaTaM MPOBEAEHHOTO
IKCIIEPUMEHTA.

Onpeoenamob (MCX0As U3 yueOHOU 3a7aui) HEOOXOAUMOCTh
WCIIOJIb30BaHU s HAOIOICHUS HITH YKCIICPUMEHTA

obopynoBaHueM U
COOTBETCTBUU  C

53 Koppo3usi MeTa/u10B 1 €c1I0CO0BI 3alIUTHI OT He€. | YpokK ObvscHAMb TIOHATUE KKOPPO3USD».
Koppo3us razosas (xumuueckas) u obmemMeronooruuecko | Pasiuuame  XMUMMYECKYI0 M DIEKTPOXUMHUYECKYIO
NEKTPOXUMHYECKAs. 3alIUTa METaJJIOB OT i HampaBIEHHOCTH KOPPO3HIO.
KOpPPO3HH. Hnniocmpuposams  npuMepamMu  MOHSTHSL  «KOPPO3USD»,
Hdemoncrpanun. Komtekus «XuMuyeckue «XUMHUYECKasI KOppO3us», «QIEKTPOXUMHYECKAS
HCTOYHUKHU TOKa». Pe3ynbTarhl JIIUTENBHOTO KOppO3Us».
JKCIIEPUMEHTA 10 U3YUEHUIO KOPPO3UH CTATBbHBIX Xapakmepuzoéams ~ CIIOCOOBI  3aIIUTHl  METAUIOB  OT
U3JIeJMH B 3aBUCUMOCTH OT YCJIOBH NPOLIECCOB. KOppO3uHu

54—55 | Mertaiasl B npupoge. Ilonsitue o meranmnypruu. | Ypok Knaccugpuyuposame  GopMbl  NPUPOIHBIX  COCTUHEHUIN
Meramnel B npupone. llonaTne 0 METAUIypIrUu. | oGmeMeToq00rnIecKo | METAIIOB.

UYépHas 51 LIBETHAs METAJLLyPIysl.
[Inpomerammyprus, TUAPOMETAJLTYPIHS,
DIEKTPOMETAILLY PIHSL. JloMeHHBIH rporecc.
[lepepaboTka dYyryHa B cCTalb. OJEKTPOJIH3
pacILIaBoB.

JdemoncTpaumnu. BoccraHoBieHue Meiu U3 OKCHIA
meau(ll) Bogopomom. BuneopparmeHTsI U craii bl
«ITpon3BOCTBO UyryHa U CTaIN».
Buneopparments! u cnaiiasl «M3nenus us yyryHa
u ctanuy. BugeodparmeHTs u crai sl
«ITpon3BOACTBO AITFOMUHUSD.

1 HaIlpaBJIECHHOCTH

Xapakmepuzosams o01IMEe CIOCOOBI MOTYYSHHUSI METAJIIOB!
MUPO-, TUAPO- U AIIEKTPOMETALTYPTHIO.
Konxpemuszuposams ~ cniocoObl  TOJY4EHUS  METaJIOB
IpUMepaMUd U YpaBHEHUSIMU DEAKIUI C COCTaBJIEHHEM
AJIEKTPOHHOT0 OanaHca.

Onucvieams TOMEHHBIH TPOLECC M DIEKTPOIUTHUECKOE
MI0JIy4E€HUE METAIIIOB.

Pa3znuyamsb u€pHble U LIBETHBIE METAJLIBL, YYT'YH U CTaJIb
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O0o001mIeHne 3HAHUT 110 TeMe «MeTalIbD».
YpoKk-ynpaKHEHHE ¢ UCIIOJIb30BaHUE
CaMOCTOSITEITLHOW PabOTHI MO BBHITTOJIHEHUIO
IIPOBEPOYHBIX TECTOB, 3aJaHUH U YIIPAKHCHHH.

Ypok pedrexcun

I1Ipo6oOdums OLIEHKY COOCTBEHHBIX IOCTHKEHUH B YCBOCHUHU
TEMBI.

Koppexmuposeamb cBOM 3HaHHSI B
IUIAHUPYEMBIM PE3yJIbTATOM.
Ionyuams XUMHYECKYI0O HHGOPMAIMM W3 PA3IUYHBIX
HNCTOYHUKOB.

IIpeocmasnsams nHGOpMaLUIO O TeMe «MeTallb» B BUE
TaOJUL, CXEM, ONOPHOIO KOHCHEKTa, B TOM YHCIE C
npuMeHenueM cpeacts MKT

COOTBCTCTBHUHN C

57 Konmponvnas paoom 3 no reme «MeTajuibp» VYPOK pa3BUBAIOILETO
KOHTPOJIS
Xumusi 4 OKpy:Kaomas cpeaa (2 4)

58 XumMHuYecKkHuii cocTaB IJIaHeThI 3eMuls. Ypok Humeepuposeamsv cBeneHus 1o Qu3nueckoil reorpaduu B
Crpoenne 3emnM: s1pO, MaHTHUA, 3€MHass KOPA, | oGIIEMETONOIOTHYECKO | 3HAHUSA O XMMHYECKOW OpraHM3aliy IUIaHETHI.
marochepa, ruapocdepa, armochepa. XUMHIECKUHT | HAIPaBJIeHHOCTH Xapaxmepuzosams XUMUYECKUH COCTAB TI'€OJIOTUYECKUX
cocraB 3emun. I'opHble mopoasl. Munepansl. Pynbl. 00o0J10ueK 3eMIIu.
[TonesHbie nckonaemele. Paznuuams MuHEpansl U TOPHBIE TTOPOABI
Jemoncrpanuu. BuneopparmenTsl u  craiiabl
«Ctpoenne 3emin U €€ XUMHYECKUH COCTaB».
Komnekuust MuHEpasoB UM TOPHBIX  IOPOJ.
Komnexknus «Pyasl MeTamiosy.
JlabopaTopHblii onbIT. 45. M3ydeHue rpanura.

59 OxpaHa okpyxamwieil cpeabl 0T XMMHYECKOI0 Ypok Xapaxmepuzosams UCTOYHUKH XUMHYECKOTO 3arpsi3HEHUS
3arpfA3HCeHUs. 00IIIEMETOIOTIOTUYECKO Oprmammeﬁ CpCabl.
Wctounuku XUMHUYECKOT0 3aTPASHEHMS | i panpapTeHHOCTH Onucvieamy  TI00ANbHBIE  AKOJIOTHYECKHE MPOOJIEMBI,
OKpy»katomien cpeabl. ['100anbHbIe SKOJIIOTHYECKHE CBSI3aHHBIE C XUMUYECKHUM 3arps3HEHHUEM.
POOIIEMBI: HapyuleHue OMOreOXMMHYECKHUX IIpeonazamo yTH MUHUMU3ALNN BO3JICHCTBUS
KpyTrOBOpPOTOB XUMHUYECKUX JJIEMEHTOB, XMUMHUYECKOTO 3arpsA3HEHMSI Ha OKPYXKAIOLIYIO Cpeny.
MOTEIJICHNEe KJIMMaTa, KUCIOTHBIE MOXKIU M Jp. I1lpusooums nipuMepbl MEXKIYHAPOJHOTO COTPYIHUYECTBA B
O30HOBBIE JBIPBL. Me:xnyHaponHoe 001acTH OXpaHbl OKpY’Karolled cpeabl OT XUMHUYECKOTO

COTPYJIHUYECTBO B 00JIACTH OXpaHbl OKPYXKaroIlei
Cpelpl OT XHMMUYECKOrO 3arpsi3HEHHs. «3enéHas
XUMHUSI.

JlemoncTpanuu. BugeopparMeHTs! U crai bl
«I"100aIBHBIE KOJIOTMYECKUE TPOOIIEMBI

3arpsi3HEHUS




YCJIO0BCUCCTBA».

O0o01menue 3HAH

Uil 10 XMMHUHM 32 KyPC OCHOBHOM IIKOJIbI.
IMoaroToBKa K 0CHOBHOMY rocyiapcTBeHHOMY 3k3aMeny (OI'9) (7 v)

60 BemecrBa. Ypoxk pediiekcun Ilpeocmasnams unpopmanuo 1o teme «llepumoamueckuit
CrpoeHue aroma XUMHYECKOI'O DJJIEMEHTa B 3aKOH M nepuoauueckas cucrema [[. M. Menneneesa B
COOTBETCTBHHM C TMOJIO)KEHHUEM STOr0 3JIEMEHTa B CBETE TEOPHHM CTPOCHHUS aTOMa» B BHUJIEC TaOJHI], CXEM,
MEPUOINIECKOI CUCTEME. OTIOPHOT'O KOHCIIEKTa, B TOM YHCJIC C TPUMCHCHHEM CPEJICTB
CrpoeHue BellecTBa: XWUMHUYecCKass CBsS3b W HKT.

KPUCTAJUTMYECKUE PEIIETKU. 3aBUCUMOCTh CBOMCTB Buvinoansims TECTOBBIE 3a1aHUS 110 TEME.

00pa3oBaHHBIX DJIEMEHTAMH TPOCTHIX BEILECTB IIpeocmasnsame nuHbopMaIuio 1Mo Teme «Buapl XUMHUUECKOM
(MeTayuioB, HEMETAJUIOB, OJIArOPOJHBIX Ta30B) OT CBS3M WM THITBI KPUCTAJUIMUECKUX PEmETOK. B3aumocBs3b
MOJIOXKEHHUS SJIEMEHTOB B IIEPUOAMUYECKOI cucTeMe. CTPOCHHUS U CBOWCTB BEIIECTB» B BHUAE TaOIUI, CXEM,
Krnaccudukanus HeOpraHMIECKUX BEIIECTB. OTIOPHOT'O KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHHEM CPEJICTB
[IpencraBuTenu pa3HBIX KIACCOB HEOPTAHUYECKUX UKT

BEIIECTB.

61 XuMHYEeCKHE PEaKIHH. VYpok pednexcun Ilpeocmasname undpopmanuo o teme «Kmaccudukarms
[Tpu3Haku ¥ yCcIOBHS MPOTEKAHHS XUMUYECKIX XUMHUYECKUX pEeaKluid MO pa3NuyHbIM MpU3HAKaAM» B BHUJE
peakiuii. TUIIONOTHSI XUMHUECKUX PEaKIIHid Mo TaONUIl, CXEeM, OIOPHOTO KOHCIEKTa, B TOM YHCIE C
pa3IMYHBIM OCHOBaHUM. Peakninn noHHOTO npumeHenneM cpeacts UKT.
obMeHa. OKUCIUTETHHO-BOCCTAHOBUTEIbHBIE Buvinonnamo TecToBBIC 3aJaHUS 110 TEME.
peaxiuu. Xapaxmepuzosams OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE

PEaKIuu, OKUCITUTENb U BOCCTAHOBUTEIT.
Omauuames OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIE PEAKIIUH OT
peakiuii oOMeHa.
3anucvieamo ypaBHEHHUS OKHUCITUTEITHHO-
BOCCTAHOBUTENBHBIX ~ PEAaKIUil ¢ TIOMOIIbIO  METoja
AJIEKTPOHHOTO OajaHca

62—63 | OcHOBBI HEOPraHMYECKOH XUMUH. VYpoxk pediexcun Xapaxmepuzosamub 00111E, OCOOCHHBIC M WHIUBUTyTHHBIC

XHUMHYECKUE CBOMCTBA ITPOCTHIX BEILIECTB.
XapakTepHble XUMUYECKUE CBOMCTBA
CONIE00PA3YIOIIUX OKCHIIOB, THAPOKCUIOB
(ocHOBaHMI, KHCIIOPOACOAEPKAIIUX KUCIOT U

aM(OTEpHBIX TUAPOKCHUIOB), COJICH

CBOMCTBA KHUCJIOT, OCHOBAHMM W COJIE B CBETE TEOPUHU
ANEKTPOJIUTUYECKON AUCCOLUALINH.

Apeymenmuposeams BO3MOKHOCTb IPOTEKAHUSI XUMUYECKHX
peakuuii B paCTBOpax JIEKTPOJIUTAX UCXOI U3 YCIOBUH.
Knaccugpuyuposame  HeOpraHW4eCKHE  BEUIECTBA IO




COCTaBY U CBOMCTBAM.
Ilpusooums  mpuMepbl  TpPEACTaBUTENICH  KOHKPETHBIX
KJIACCOB U I'PYIII HEOPTaHMYECKUX BEILIECTB

64 IloBTOpenue u 0600meHue no teme. [loaroroBka | Ypok pediexcun Buinonnsims TecTbl W yNpaXKHEHUS, pewams 3aJadd 10
K KOHTPOJIbHOI1 padorTe. TEME.
TectupoBanue, penieHue 3a1a4 1 BbIIIOJIHEHUE 1Ipoooums O1IeHKY COOCTBEHHBIX TOCTUXKEHUIN B YCBOCHUU
YIIPa)KHEHUM 110 TEME. TEMBIL.
Koppexmupoéamb cBOM 3HaHMSI B COOTBETCTBHM C
IJIAHUPYEMBIM PE3yJIbTaTOM
65 Konumponvnasa paboma 4 (MTOroBasi no Kypcy YPpok pa3BuBaroLIEero
OCHOBHOM HIKOJIbI) KOHTPOJIS
66—68 | Pe3epBHOE Bpemsi




3. KaneHgapHo-TeMaTHYeCKoOe IUIAHHPOBaHUE Y4eOHOro Kypca «Xumus. 9 kiacce» (68 4, u3 Hux 3 4 — pe3epBHOE BpeMsi)

Ne Hara Ha3zBanue TeMbI Ilianupyembie pe3yabTaThl
W IIpumeyanue
I (0] ypoka IIpeaMeTHBIE Pe3yIbTATHI YV
IToBTOpeHue u 0000mIeHNe cBeleHUI M0 Kypcey 8 kiacca. Xumuuyeckue peakuu (S 4)
1 |05.09 Knaccudukanus 3HaTh/IOHUMATh: XUMHUYECKYIO CUMBOJMKY: | Pecyramuenvie: cTaBAT ydeOHbIe 3a7ayd Ha
HEOPraHHICCKNX (opMyIIbI XMMHYECKHX BEIIECTB; OCHOBE COOTHECEHUS TOT0, UYTO YK€ U3BECTHO
Bemeets M HX v _ ¥ YCBOEHO y4YallUMCS, U TOTO, 4YTO EIIé
HOMEHKJIaTypa METb!  XapaKTCPU30BaTh  XHMHYCCKHC B
CBOMCTBA MPOCTBIX BELIECTB M OCHOBHEIX | HCM3BECTHO , IIJIAHUPYIOT CBOM NCHCTBHUSA B
KJIaCCOB HEOPraHUYECKUX COGHHHGHHﬁ. COOTBETCTBUU C IIOCTABJIEHHOU sazlaqeﬁ n
YCIIOBHUSIMU €€ pean3aliu
2-3 107.09 Knaccudukanums YMerp  ompenensTb  THI — XHUMHYECKOH
XUMHUYECKUX peakuMu MO  KOJUYECTBY npoayKTOB | [lo3HasamenvHhbie: CaMOCTOSITEITEHO
12.09 peakuuii 10| peaKkiuy U TEIUIOBOMY 3((eKTy, 3HATh U |BpIaenstoT 1 GOPMYJIHPYIOT MO3HABATEIbHYIO
pa3IUYHBIM NPUBOJUTH MPUMEPBI  PAsHbIX  THNOB|yenn  crpoAT peueBOe BHICKA3BIBAHHE B
OCHOBAaHUSM peakuuil. . .
YCTHOM U MMCbMEHHOH opme
4-5 114.09 ITonstue o|YMeTp pemarb 3aJadyd  Ha U3MEHEHHUE Kommyrukamuenvie: dopMyIHpyOT
K TH K TH XUMHYECKHX KWW, 3HATh H
19.09 ckopoctd ckopoc cc PeAKIHH, 3HA COOCTBEHHOE MHEHHME U TMO3UIHI0, 33Jal0T
- XUMHUYECKOMH NOHUMAaTh CYIIHOCTb KaTajau3a XUMHYECKUX

peakuuu. Katanus

peaKkIui.

BOIIPOCHI,
MOHATHUA , OTCTAUBAIOT CBOIO TOYKY 3PCHMHA,

CTOAT TIIOHATHBIC JUIA IIapTHEPaA

MPpUBOIAT ux

bakTamu

apryMEHThI, IOJATBEPKAAs

Jluunocmmuvie;, (GOPMUPYIOT OTBETCTBEHHOE
OTHOUIEHHE K YYEHHIO, OIPEACISIOT CBOIO
JMYHYIO
T GEepeHIIMPOBAHHYI0 CaMOOLIEHKY CBOMX

yCIIEXOB B yueOe.

IIO3UIIHIO, AACKBATHYIO




Ne Hara Ha3zBanue TeMbI Il1anupyembie pe3yabTaThl
W IMpumeuanue
11| ypoxa IIpeaMeTHBIe pe3y/ibTaThl YYI
XuMnueckue peakuuu B pacrpopax (10 u)
6 21.09 OnexkTponauTHyecka |3HaTh/IOHUMATh Pecynamuenvie:  yunTHIBAlOT —INpaBWIO B
A qucconuanus - XUMUYCCKHUC ITOHATUA: IJIAHUPOBAaHUM W KOHTPOJE  crocoda
SJICKTPOJIMT 1 HESJICKTPOIIHT, pElIEHUs,  OCYIIECTBISIOT  MOMIATOBHIM
DIIEKTPOIUTHUECKAS
KOHTPOJIb
Juccomuanus.
7 26.09 OcHOBHBIE 3HaTh/TIOHUMATh - XUMHUYECKHE TOHATHULL: | [Josnagamenvhbie; CAMOCTOSTENBHO CO3IA0T
TIOJOXKEHHS TEOPHH | «HOH, (ONEKTPONUTHICCKAS | oyronyry  feATENBHOCTH  TPH  pEIIeHHH
ANEKTPOIIUTUYECKON | IUCCOLTUAIUS.
po0JieM pa3IMuHOTO XapakTepa
JUCCOLMAUN
(T30
Kommynuxamusnvle: ~ 10OroBapuBarOTCs 0
8-9 28.09 XUMHUYECKUe YMmeTs COBMECTHOU JACATCIIbHOCTH, MMpuxoaiaT
CBOWCTBA  KMCJIOT |- Ha3bIBaTh KUCIIOTHI; o0mieMy  pemieHuo, B TOM YHCIE H




Ne Hara Ha3zBanue TeMbI Il1anupyembie pe3yabTaThl
W IMpumeuanue
11| ypoxa IIpeaMeTHBIe pe3y/ibTaThl YYI
03.10 KakK AJICKTPOJIUTOB |- XapaKTEPU30BaTh XHUMHUYECKHE CBOMCTBA |CTOJIKHOBEHUIO MHTEPECOB
KHCJIOT;
- OIpPCACIATH BO3MOMKHOCTE IIPOTCKAHUA | /lyynocmuble:  ONPEACIAIOT  BHYTPEHHIOIO
BO3MOJKHBIX XUMUUYECKHUX PEAKLIUM. nosumMIo  OOyuYaloWMXcs  Ha  YPOBHE
10 |05.10 XUMHUECKHE YMetb MOJIOKUTEIBHOTO OTHOILICHUS K
CBOJCTBA 5 - Ha3bplBaThb OCHOBAHUA, 5 00pa3oBaTeibHOMY  TIPOLIECCY, IOHUMAIOT
OCHOBaHHI KaK | - XapaKTepH30BaTh: XMMUYECKHE CBOHCTBA | yo06x0miMocTs yueHNs.
3JEKTPOJIUTOB OCHOBaHUH.
- ONpEenemsiTh: BO3MOXKHOCTh MPOTEKAHUS
TUIUYHBIX PEAKLIUNA OCHOBAHUM.
11 10.10 XUMHUECKHE YMetb
CBOMCTBa COJIEH Kak |- Ha3bIBaTh COJIU.
AJIEKTPOJIUTOB - ONPENIENATh: MPUHAJJICKHOCTh BEIIECTB K
KJ1accy coJeit XapaKTepU30BaTh
XUMHYECKHE CBOWCTBA COJIEH.
12 12.10 [lonsTue 0|3HaTh U MOHMMATh MOHATHE
TUIPOJIA3E COJIeH «TUZIPOIU3Y», OOBICHSTH
CYIIHOCTh THJPOJIN3A,
OTIPENIEATh THUI THUIPOTIU3A
KOHKPETHOU COJIH.
13 17.10 Ilpakmuueckas YMeTh TMOIbh30BaThCA
paboma 1. PerieHye | XMMUYECKOW TOCYJI0H H
AKCTICPUMEHTAIIbHBI | XUMUYECKUMH PEaKTUBAMH,
X 3aJad MO TEMe|OCYLIECTBIATh 3aJlaHHbIE
«INEKTPOIUTUYECK |XUMHYECKUE PEaKIuu, YMETh
ast IUCCoNManus» | OOBSACHATh PE3yIbTAThI
XUMUYECKUX PEAKLUH, 3HATh
npasuia o Th.




Ne Hara Ha3zBanue TeMbI Il1anupyembie pe3yabTaThl
W IMpumeuanue
11| ypoxa IIpeaMeTHBIe pe3y/ibTaThl YYI
14 (19.10 O06006111eH1E u|3HATh OMpeACNiCHUE TOHATUS «HOHY,
CUCTEeMaTU3alUs «AIEKTPOIUTHYECKAS JUCCOLIAAIUS,
3HAaHUM 110 TEMeE | «TUIPOJIU3 COJIC;
«XuUMHYECKHE Onpenensitb:  BO3MOXKHOCTb IMPOTEKaHUS
peakumn B | THITHIHBIX
pacTBopax peaxiuii KUciaoT, OCHOBaHH, COJeH.
AIEKTPOJIUTOBY
15 31.10 Konmponvnas AJIeKBaTHO OLICHMBATh  PE3YJIbTATHI
paboma 1 no Teme|YICOHOH  NeATENBHOCTH, OCO3HaBaTh
«XHIMIUECKIe NPUYMHBl HEycnexa H OO0JAyMbIBAaTh IUIaH
BOCTIOJTHEHHsSI ~ MPOOENOB B 3HAHUAX U
peakimn B
YMEHUSX.
pacTBopax
3IEKTPOJIUTOBY»
HemeTanjbl u ux coequHeHus (25 1)
16 02.11 Oomas 3HAaTh: Pecynamuenvie:  yunTHIBAlOT —INpaBWIO B
XapaKTCPUCTHKA -CTPOCHHUC aTOMOB HCMCTAJJIOB, IUIAHUPOBAHUHU u KOHTpOJIE crmocoo0a
HEMETAJJIOB dbuznyecKre CBOMCTBa HEMETAIIIOB. pelenus. PasiMualoT croco6 M pesysbTar
YMmeTs: .
. JIEHCTBHUSI.
- XapaKTepU30BaTh CBOMCTBA HEMETAILIIOB;
- JaBaTh XapaKTEPUCTHKy HAa OCHOBE I
nonoskerms B [ICXD 03HasamenvHble: HCIIONB3YIOT MTOUCK
- CpaBHMBaTh HEMETAUIbl C METAJJIAMHU. HEOOXOAMMO#l MH(OPMALMHU TSl BEITONHCHH
4eOHbIX  3aJlaHUil ¢  HUCHOJb30BaHUEM
17 07.11 O6mas 3HaTH CTpPOCHUE aTOMOB TaJIOTCHOB, y Stoi B 5
XapaKTepUCTHKA CTCIICHM OKMCIICHMs,  (Qu3uueckme  u |J ‘COHOM  JIHTCPATyphbL MaacioT  OOIHM
snemeHToB  VIIA-|xumuyeckue cBONCTBA.




Ne Hara Ha3zBanue TeMbI Il1anupyembie pe3yabTaThl
n/m IMpumeuanue
11| ypoxa IIpeaMeTHBIe pe3y/ibTaThl YYI
TPYTIIBI — | YM™merTb: IIPUEMOM pPELIEHUS 3a]au.
rajloreHoB - COCTaBIISATh CXEMbI CTPOCHHSI aTOMOB
- OOBSICHATH M3MCHEHNUs CBOMCTB Kommynuxamuenvie: ~ y4nTHIBAlOT  pa3HbIE
TaJIOTCHOB B IPYTIIC, 5 MHEHHS M CTpeMsaTcsi K  KOOPIMHAIMH
- 3aluCHIBaTh HA3BaHUS peakmmii ¢ .
pa3IMYHBIX TO3UIMA B COTPYIHUYECTBE.
Touku 3penus OBP. .
JloroBapuarorcs 0 COBMECTHOM
18 09.11 CoenuHenus 3HaTh KauyeCTBEHHYIO PEaKIMIO Ha XJIOPUA- JIESTENLHOCTH TN PYKOBOJCTBOM YHHTEIS.
rajJloreHoB HOH. YMETh XapaKTepU30BaTh
s . . |AIEKBaTHO HCHOJIb3YIOT pEYEBBIE CPEACTBA
CBOICTBa BOKHEHIINX  COCNMHEHHUI
TaJIOTeHOB; PACIIO3HABATH OIBITHBIM Al dpPexTuBHOrO peICHIA
IIyTEM PAacCTBOP COJSHOM KHCIOTBHI. KOMMYHHKATHBHBIX 3a/1a1.
19 14.11 IIpaxmuueckas YmeTh IIOJIb30BAaTbC  XUMHUYECKOU
. Jluunocmuvie: bopMHUpYIOT
paboma 2.|mocyiol M XUMHYECKUMHU pPEaKTHBaAMHU, . 5
W3ydyeHne CBOWCTB|3HaTh M yMeThb OOBACHATH cBoiictpa |KOMMYHHKATUBHBIM KOMIOHCHT B OOIICHUH 1
COJISHOM KHCJIOTBI | COJITHOM KHUCIIOTBI. COTPYAHMIECTBE  CO  CBCPCTHHKaMH B
npouecce 00pa30BaTEIbHON JEATEIBHOCTH.
20 16.11 OOmwas VMeTh: Bocnuranue OTBETCTBEHHOI'O OTHOIIEHUS K
XapaKTepUCTHKA -XapaKTepU30BaTh XUMHUYECCKUN  DJIEMEHT |IpHUpPOJE.
anemeHToB  VIA-|mo mnonoxenutro B IICXD u crpoenus
TpyMIIBI —|aroma;
xanbKoreHoB. Cepa |- 3amuChIBaTh YpPaBHEHHS PEAKIUUN CEPHI C
MeTaulaMM, KHUCIOpPOAOM U JpYTUMHU
HeMeTaJlJIaMH.
21 21.11 CepoBoaopon U |3HaTh CBOMCTBO CEPOBOJOPOIHON KHCIIOTHI
CyIbhuIbI u e€ coiyed, MpUMEHEHHE
HEKOTOPBIX XUMHUYECKHX COEIUHEHHH.
22 23.11 Kucnoponusie 3HaTh: (OPMYJIIBI OKCHJIOB;
COCIMHEHMUS CEPhl | YMETB:!




Ne Hara Ha3zBanue TeMbI Il1anupyembie pe3yabTaThl
W IMpumeuanue
11| ypoxa IIpeaMeTHBIe pe3y/ibTaThl YYI
- XapakTepu3oBaTh (U3NIECKUE u
XMMHUYECKHE CBOWCTBA OKCUIOB;
- HCIOJIb30BAaTh 3HAHUSA B LIENAX OXpaHbl
cpenbl (KUCIOTHBIE JTOMKIH).
23 28.11 Ipaxmuueckas YMeTb N0nb30BaThCS XUMHUUECKOM MOoCy10M
paboma 3. |M XUMMYECKUMHU DPEaKTUBaMHU,
N3yyeHne CBOMICTB|3HAaTh U yMETb OOBSCHSITH CBOMCTBA CEPHOU
CEepHOMN KUCIIOTHI KUCJIOTBI.
24 30.11 Oo6mas 3HaTh KPYroBOPOT a30Ta B
XapaKTepUCTHKA IPUPO/IE.
XUMHYECKHX YMeTh nucath ypaBHEHHS
3JIEMEHTOB VA-|peakuuit B ceete OBP
rpymnmsl. A30T.
25 05.12 AMMuax. Conu | 3HaTh/IOHUMATh XHMHUYECKYI0 CHMBOJIHKY:
aMMOHHUS dbopmyny amMMmHuaka; CTpPOCHHE, CBOMCTBA M
IIPUMEHEHHUE  COJIEM aMMOHUA.  YMEThb
Ha3bIBaTh: aMMHAK II0 €ro XUMHYECKOU
dopmyne; pacro3HaBaTb HOH aMMOHMS;
XapaKTepHU30BaTh: dbuzmveckue "
XMMHYECKHE CBOIICTBA aMMHaKa.
26 07.12 Ipaxmuuecxas YMmeThb MOJIb30BATBCA  XUMHUYCCKOM
paboma 4.|mocynoil ¥ XMMMUYECKUMHU pPEaKTUBAMH,
[Tonyuenue 3HaTb U yMeThb  OOBACHATH CBOWCTBA
aMMHaKa U | aMMHaKa.
U3y4YeHHe ero
CBONCTB
27-28 |12.12 Kucnoponusie 3HATH/TIOHUMATh ~ XUMHUYECKYI0 CHMBOJIUKY
14.12 coeanHeHus a3ora | dopmynsl okcuaa azota (II) u okcmpa aszora




Ne Hara Ha3zBanue TeMbI Il1anupyembie pe3yabTaThl
W IMpumeuanue
11| ypoxa IIpeaMeTHBIe pe3y/ibTaThl YYI
(V).
YMerTs: XapaKTepu30BaTh busnueckue
CBOICTBA  OKCHJOB  a30Ta; XUMHYECKHE
cBoiicTBa okcuza azora (IV), kak TUIUYHOTO
KHCJIOTHOTO OKCH/IA.
29 |(19.12 @ochop u  ero|3HaTh CTpOEHHE aTOMA, AJTIOTPOITHBIE
COCMHEHUS BUJOM3MEHEHHUS, CBOWMCTBA W NMPUMEHEHUE.
YmMmeTh nucatb ypaBHEHUS peaxuuit
obpazoBanus (ochunos hochuna, oxcuma
dochopa (V), cBOHCTB  (hochopHOU
KHCJIOTHI.
30 |21.12 O6mas 3HaTh W yMETh XapaKTEepPH30BaTh CBOWCTBA
XapaKTepUCTHKA yriiepoaa. YMeTb COCTaBIIAThH
JJIEMEHTOB IVVA-| cxeMsbl cTpoeHusl.
IPYIIIBL. YTIEPOX
31 |26.12 Kucnoponusie 3HaThb  KayeCTBEHHbIE  peakuuu  Ha
COEIMHEHUS YIJAEKUCHBIH Tra3 M KapOOHaThl. YMeThb
yriaepona MUCaTh YPaBHEHUS, OTPaXKAIOIINE CBOWCTBA
OKCHJI0B yriepoaa. 3HaTh
(Gu3nOIOTHYECKOe NeCTBUE Ha OpraHU3M
yrapHOro ra3a. YMeTh OKa3bIBaTh IEPBYIO
MOMOIIIb TIPH OTPaBJICHHUU. PACYETHI TIO
dbopMynaM ¢ MCIOIB30BAHUEM IMOHATHI: n,
Mr. Vm, NA.
32 |09.01 IIpaxmuueckas YmeTh oOpamiarbes C XMMMUYECKOHN
paboma 5. |mocynoit u mabopaTOpHBIM 000PYI0BAaHUEM;
[Tonmyuyenue pacrio3HaBatb OTIBITHBIM nmyTeM
YIJIEKUCIIOTO Ta3a U |COeIMHEHUS HEMETaUIOB;  HCIOJIb30BaTh




Ne Hara Ha3zBanue TeMbI Il1anupyembie pe3yabTaThl
W IMpumeuanue
11| ypoxa IIpeaMeTHBIe pe3y/ibTaThl YYI
H3y4YCHUE ero |nmpuodperennsie 3Y B
CBOICTB MPAKTUYECKOHN JeITeIbHOCTH.
33 |11.01 YrneBoaopoast 3HATh MOHATHS IPEICIbHBIC U HETIPEICIbHBIC
yIJIEBOAOPOABI,  CTPYKTypHas  Gopmyna.
YMeTh 3aluChIBaTh CTPYKTYpHBIC (DOPMYIIBI
HEKOTOPBIX OPraHUYECKUX BEIIECTB,
y3HaBaTh UX MO0 XHMHYECKHM (HopMyiiam,
OOBSICHATH IPUMEHEHHE HEKOTOPBIX
YTIJIEBOJIOPOIOB.
34 |16.01 Kucnoponconepxa |3HaTh HEKOTOPBIX MPEACTaBUTENEH
e OpPTaHWYECKHE | KHCIOPOACOACPIKAIINX OpPTaHHYECKUX
COEIMHEHUS COEIMHEHUH, yMETh OOBSICHATH UX CBOWCTBA
U TpUMEHEHHE, y3HaBaTh I10
CTPYKTYPHBIM (popMyJiam.
35 [18.01 Kpemanit u ero|3HaTh CBOWCTBAa, 3HAYECHHE COEAMHEHUUN
COETMHEHUS KPEMHHUSI B JKUBOH W HEXHUBOW MPHUPOJE.
YMeTh cocTaBiiTh (OPMYJIbI COETUHEHUM
KpEMHUS, YpaBHEHHS peaxiuit TUTST
KPEMHUS ¥ CHITUKATOB.
36 |23.01 CunukaTtHas 3HaTh M TOHMMATh 3HAYEHHE CHIIMKaTHOM
MPOMBIIIJICHHOCTh | TPOMBIIIICHHOCTH JUIS YEJIOBEKa, OCHOBBI
XUMHYECKOTO MPOU3BOJICTBA  CTEKIIa,
nemenTa, dapdopa, pasHca, KepamMHKH, UX
XUMHAYECKUM COCTaB M CBOMCTBA.
37 |25.01 [Tonyuenue 3HaTh M TIOHMMAaTh CyTh (PpaKLMOHHOU
HEMETAJIJIOB MIEPETOHKU JKUKOTO BO3/AyXa, DJIEKTPOIIN3a
pPacTBOPOB.
38 |30.01 [Tonmyuyenue 3HaTb M yMEThb OOBSACHATH TNPHHLUIIBI




Ne Hara Ha3zBanue TeMbI Il1anupyembie pe3yabTaThl
W IMpumeuanue
11| ypoxa IIpeaMeTHBIe pe3y/ibTaThl YYI
BOKHEHTIINX XUMHUYECKOTO TMPOU3BOJCTBA,  IMOJYYCHUS
XUMHUYECKUX BOXHEHIINX COCANHEHUN
COCIMHEHU I HEMETAJLJIOB.
HEMETAJIJIOB
39 |06.02 O6o06menne 10 | AZIeKBaTHO OLIEHMBATh  PE3yJbTATHI
teMe «Hemertamnsl |yueOHOM  IESTENBHOCTH, OCO3HaBaTh
Y UX COCIMHEHUS» |MPUYMHBI HEyclexa W 00JyMbIBaTh IUIaH
BOCIIOJHEHHs]  MpoOeiIoB B 3HAHUAX U
YMCHHUSIX.
40 08.02 Konmponvrnas AJlIeKBaTHO OIICHWBATh  PE3yJIbTAThI
paboma 2 1o TeMe |y4eOHOU eATSIBHOCTH, OCO3HABAThH
«Hemerannsl M WX |OpUYUHBI HEycmexa M OOQyMbIBaTh IUIaH
COETUHEHUS» BOCIIOJIHEHHSI ~ TPOOEJIOB B 3HAHUAX U
YMEHHSIX.
MeTtajuibl u ux coequHenus (16 1)
41 13.02 Oomas YmeTh XapaKkTepU30BaTh  IOJIOXKEHUE | Pecyiamusnule:; INIAHUPYIOT CBOM JIEHCTBUS C
XapaKTCPUCTHKA MCTaJIJIOB B HepHOJIH‘ICCKOﬁ CHUCTCMC | jocTaBJIEHHON 3ajgadyeil u YCIIOBUSIMU €€
METAJIJIOB xumuueckux anemMeHtoB /.M. Menneneesa pelweHus, OLICHHBAIOT [PaBHIBHOCTD
U OCOOEHHOCTH CTPOEHUS HX aTOMOB; .
. BBITIOJTHEHUS JICHCTBUS
oOmue (Qu3MUeCKue CBONCTBA METAJIOB,;
CBA3L MENAY QUINIECKUMU CBOHCTBAMA M | 1700 neamenshbie: CaMOCTOSITEIILHO
CTPOEHUEM METaJJIOB  (MeTayuinyecKas
BBIICTISIIOT U (DOPMYJIUPYIOT MMO3HABATEIHHYIO
CBS3b, MeETAJUIMYECKasi KpUCTAIIMYECKas
peméTKa). 11eJ1b, WCIIOJIb3YIOT OOIIME MPUEMBbI peIIeHUs
3aj1ayu
42 15.02 XuMuyeckue YmeThb XapaKTepu30BaTh: XUMHUYECKHE
CBOMCTBA METAJIJIOB |CBOMCTBA  METAJLIOB,; COCTABIATb | KoymynukamugHule: JOMYCKAIOT
YPaBHCHIT  PCAKIMH, XAPaKTCPUSYIOINE | gy ioxHOCTS PA3THUHBIX TOYEK 3PEHHS, B
XUMHUYECKHE CBOICTBA METaNIOB B CBETE




n/n

Jlara

Ha3zBanue TemMbl
ypOKa

I[Inanupyemble pe3y/bTaThl

Hp €IMETHDBIEC PE3YJIbTATDbI

YV

IMpumeuanue

IIpeICTaBICHUM 00  OKHCIHTEIHHO-
BOCCTAHOBUTENIbHBIX pPEAKIUSIX U ux
MOJIOKEHUSI B DJIEKTPOXHUMHUYECKOM  PSIY
HaIpsKEeHUH (B3aMMOJICHCTBHE C
HEMETaJUIaMH, KUCJIOTaMU U COJISIMH).

43-44

20.02

22.02

OOmas
XapaKTePUCTHKA
2JIEMEHTOB
TPYIIIBI

IA-

VYMeTh Ha3blBaThb COCAWHCHHUS IIEIIOYHBIX
METauIOB  (OKCHIBI, THUIPOKCUIBI, COJIN);
OOBSCHATL  3aKOHOMEPHOCTH HW3MCHEHUS
CBOMCTB

IIEJIOYHBIX METAUIOB B Mpe/esiax TIJIaBHOU
NOATPYMIIBI;,  CXOJACTBA M pa3iuyus B
CTPOCHHHM aTOMOB IIEJIOYHBIX  METAJIJIOB;
XapaKTEePU30BaTh: MIEJTOYHBIE  METaJUIbI
(TuTHI, HATPHii, KaJduil) MO UX MOJOKEHUIO
B [IEPUOIMYECKON CHCTEME

xuMH4eckux saemeHToB (.M. MeHnaeneena;
CBSI3b MEXKJIY COCTaBOM, CTPOCHHEM U
CBOICTBaMH IICIIOYHBIX  METaJIJIOB;
COCTaBJIATh  ypaBHEHUS XHUMUYECKHX
peakuuid, XapaKTEepU3yIOlIMe CBOWCTBA
IIEJIOYHBIX METAJIJIOB, UX OKCHJIOB H
TUAPOKCHJIOB; HCII0JIb30BaTh
npuoOpeTEHHBIC 3HAHUS B MIPAKTHKE.

TOM 4YMCI€ HE COBHAJAIIUX C HUX
COOCTBEHHOM, OPHEHTUPYIOTCS Ha IO3UIHIO

napTHepa B OOIIEHUU ¥ B3aUMO/ICHCTBUH.

Jluunocmmuuwie: Pa3sBUTHUC OCO3HAaHHOrIO,

YBaAXKUTCIIbHOT'O u IIO6p0)KeJIaTGJH>HOFO

Apyromy
CIIOCOOHOCTH  BECTH ayaiaor ¢

OTHOIICHUS K YeloBeKy, €ro
MHEHHUIO,

APYyrumMu JIrOAbMHU.

45-46

27.02

01.03

Oomas
XapaKTepUCTHKA
[HA-rpynms

YMetb Ha3bIBATH COEJIMHEHUS
IEJIOYHO3EMETBPHBIX METaUIOB  (OKCH/IBI,
TUAPOKCHIBI, COJIN); OOBSICHATH
3aKOHOMEPHOCTH HU3MEHEHMUS CBOICTB
HIEJIOYHO3EMETBHBIX METAIOB B MpeJenax
[JIaBHOM  MOJITPYIIIbI; CXOZICTBa u




Ne Hara Ha3zBanue TeMbI Il1anupyembie pe3yabTaThl
. IMpumeuanue
11| ypoxa IIpeaMeTHBIe pe3y/ibTaThl YYI
paznuuus B CTPOCHUHU aTOMOB
IEJIOYHO3EMEITbHBIX METaJlIOB;
XapaKTEepU30BaTh: HIEJIOYHO3EMEITbHBIE
METaJUIbl 110 ux TTOJIOYKEHHUTO B
MEePUOIUYECKON CHCTEME XHUMHYCCKHX
snemenToB .M. MeHzaeneesa; CBA3b
MEXIY COCTaBOM, CTPOCHHEM u
CBOMCTBAMH IIIEJTOYHO3EMEIIBHBIX METAJJIOB
IEJIOYHO3EMEITbHBIX METAJLJIOB;
COCTaBJIATh  ypaBHEHUS XUMHUYECKUX
peakiui, XapaKTepHU3yIOIIUe CBOWCTBA
IICJIOYHO3EMETBHBIX  METAILJIOB, ux
OKCHJIOB ¥ THJIPOKCHIOB.
47 06.03 KéctkocTh BOABI M|3HaTh M TIOHUMATh IIOHATHE <OKECTKAs
CHIO0COObI e€|Boia», OOBACHATH OTIIMYUE BpPEMEHHOMU
YCTpaHEHHS JKECTKOCTH BOJABI OT MOCTOSSHHOW. 3HATH
CIOCOObl yCTpaHEHHMs]  BPEMEHHOH  H
MOCTOSTHHOM YKECTKOCTH BOJIBI.
48 13.03 Ipaxmuyeckas YMeThp yCTpaHSITh BPEMEHHYIO KECTKOCTB
paboma 6. BOJAbl U TOCTOSHHYIO C  TOMOUIbIO
JKécTkoCcTh BOJBI M| XUMHUYECKUX  PEAKTHUBOB, 3HATh W
CHOCOOBI e€ | coOsro1aTh npaBuia M0 TEXHHUKE
yCTpaHEHUS 0e30macHOCTH.
49 15.03 AntoMuHUN W ero| YMeTh:

COCIUHECHUA

- Ha3bIBaTh: COCIMHECHUS ATFOMUHUSA 1O UX
XUMHUYECKHM (popmymam;

- XapaKTepU30BaTh: AJIOMUHUM TI0 €ro
MOJIOKEHUIO B IEPUOAUYECKON

cuUCTeMe  XuMHYeckux a3memenToB JI.M.




n/n

Jlara

Ha3zBanue TemMbl
ypOKa

I[Inanupyemble pe3y/bTaThl

Hp €IMETHDBIEC PE3YJIbTATDbI

YV

IMpumeuanue

Menpeneesa; (GpuU3NUECKUEe W XUMUYCCKUE
CBOICTBA aJTIOMUHUS;

- COCTaBJISITh: YPAaBHEHUS XUMUYECKUX
peakuuii, XapakTepU3ylOIUEe CBOMCTBA
ATIOMUHHS.

50-51

20.03
22.03

Kemeso u ero
COETMHEHUSI

YMeTrb

- XapaKTepu30BaTh: OCOOCHHOCTU CTPOCHUS
aToMa JKejle3a II0 €ro IIOJIOKCHHUIO B
MIEPUOINYECKOMN CHCTEME XHMHYCCKHX
sneMmenToB ..

MenpeneeBa; (QU3NYCCKUE U XUMUYICCKUE
CBOICTBA JKeJe3a.

52

03.04

IIpakmuueckas
paboma 7.
Pewmenne
JKCIIEPUMEHTAIIbHBI
X 3amad Mo Teme
«Merannep

YMers:

- XapakTepu30BaTh: XMMUYECKHE CBOICTBa
METAaJJIOB U UX COCTUHCHMUIA,

- COCTaBJIATh: YPAaBHEHUSI XUMHUECKUX
peaKxImid, XapaKTepU3yIOue CBOWCTBA
METAJUIOB U MX COEMHEHHIA;

- oOpamatbes: ¢ XMMHUYECKON mocyaod u
71a00paTOpHBIM 000pY/IOBAHUEM;

- HCIIOJIb30BaTh NMPHOOPETEHHBIC 3HAHUS B
NPaKTUYECKOH e TeNbHOCTH

U TIOBCETHEBHOM JKU3HU IUIsi: 0€30TIacHOTro
oOpallleHus ¢ BEIIeCTBAMHU.

53

05.04

Koppo3sust merannos
A CIIOCOOBI 3aIUTHI
OT Heé

3HaTh  TPUYMHBI W BWIBl KOPPO3WUHU
METAIIJIOB. YMETh OOBSCHITh U MPUMEHSTH
JOCTYITHBIE CIIOCOOBI 3alUTHI OT KOPPO3UHU
METAIIJIOB B OBITY.




Ne Hara Ha3zBanue TeMbI Il1anupyembie pe3yabTaThl
W IMpumeuanue
11| ypoxa IIpeaMeTHBIe pe3y/ibTaThl YYI
54-55110.04 MerTasl B | 3HATH/TIOHUMATB:
12.04 npupojsie. lloHsATHE|- XHUMHUYECKHE TIOHSATHSA: OKHCIIHTEIb
0 METaJLTyprUH BOCCTaHOBUTEIIb, OKHCJICHHE u
BOCCTAHOBJICHHE.
YMers:
- COCTaBIIATb: ypaBHEHUS peaxiuit
BOCCTAHOBJICHHSI METAJNIOB M3 MX OKCHJIOB
BojopoaoM, okcugoMm  yraepoxga (I,
ATFOMUHHUEM.
56 17.04 O000111eH1E 3HAHUI | AJEKBATHO OIICHUBATh  PE3YJIbTAThI
1o TeMe | ya9eOHOM  JIeATeIhHOCTH, 0CO3HaBaTh
«MeTtannsny NPUYMHBL HEyclexa W OOAyMbIBaTh IJIaH
BOCTIOJTHCHHSI TIPOOCIIOB B 3HAHUAX H
YMEHHSIX.
57 19.04 Koumponvnas AJIEKBaTHO OLICHUBAaTb  PE3YJIbTaThl
paboma 3 1O TeMe| y4deOHOU  JesATEIHHOCTH, 0CO3HaBaTh
«MeTtannsny NPUYMHBL HEycllexa W OOAyMbIBaTh IJIaH
BOCTIOJTHCHHSI TIPOOCIIOB B 3HAHUAX H
YMEHHSIX.
XuMHA ¥ OKpYsKawomas cpeaa (2 4)
58 24.04 XUMHYECKUH 3HaTh U MIOHUMATh CTPOCHHUE 3eMIIU, YMETh | PecyisimusHvlie:  pa3muyaloT  Cmocod |
COCTaB TUTAHETHI | 00 BSICHATH COCTaB ruzpocdepsl, | pe3yabTaT JeHCTBUS.
3emirst aTMocdepsl U TUTOCHEPHI. Ilo3nasamenvhvie: BIANEIOT OOLIIMM TIPUEMOM




Ne Hara Ha3zBanue TeMbI Il1anupyembie pe3yabTaThl
W IMpumeuanue
11| ypoxa IIpeaMeTHBIe pe3y/ibTaThl YYI
59 26.04 Oxpana AJIeKBaTHO OLICHUBATh  PE3YJIbTATHI | PEIICHUS 3a/1a4.
OKpYyKaromien y4eOHOM  J1eATeIbHOCTH, 0CO3HaBaTh | KommyHuxamugHvie: JOTOBAPUBAIOTCSL O
Cpelibl OT |IpUYMHBI HEyclieXa W 00JyMbIBaTh IUIAH |COBMECTHOH JEATENbHOCTH II0J PYKOBOJICTBOM
XUMHUYECKOTO BOCIIOJHEHHUSI ~ MPOOENIOB B 3HAHMSX U | YIHTEIA.
3arpsA3HECHUS YMEHUSIX. Jluunocmnuie: (1)OpMI/Ipy}OT YMCHUA
MCII0JIH30BaTh 3HAHUS B OBITY.
O000menne 3HaHUI 10 XMMHH 32 KYPC OCHOBHOM IIKOJIBI.
IMoaroroBka K 0CHOBHOMY rocyaapcrBeHHoMY 3k3ameny (OI'D) (7 )
60 03.05 BemectBa VYMers peniarh 3a1aHus no Teme |PecynamusHuvle: BHOCAT HEOOXOAMMbBIE
«BEILLECTBAY, YMETh AaBaThk | KOPPEKTUBBI B IEUCTBUE MOCIIE €r0
XapakTCpUCTHKY — SIEMCHTY = MO CIO |3apepuiennst Ha OCHOBE €0 y4eTa CIENaHHbIX
MONOKEHUIO B NEPHOJMMECKOH — chCTeME | o
AJIEMEHTOB, ONPENEIATh TUIl XUMHUYECKOU
CBA3M B BEUIECTBAaX, ONPEIENSTh KJacc
HEOPraHWYEeCKHX BEIECTB, 3HATh CBOMCTBA llosnasamenvHuie: CTPOSIT pEUCBOC
M OCOOCHHOCTH KJIACCOB HEOPraHWYECKHX |BBICKa3bIBaHHE B YCTHOW M MHUCHbMEHHON
BEILECTB. dopme.
61 10.05 XUMHUECKUE YMeTh COCTaBIATh YpaBHEHUS] XUMHUECKUX
peakiuu peakiuii nonHoro ooMena u OBP: 3HatTh | Kommynuxamuenvle: KOPPEKTUPYIOT
u YMETh MPUMEHSATH  QJTOPUTM | MefiCTBUS
paccTaHOBKH KO3 PUITEHTOB. YMeTh | papraepa.
COCTaBIAITh  MOJHOE U COKpall€HHOE
MOHHBIC yPABHCHUS XUMHYECKOH PEAKUHH. | 0o BBIPAKAIOT ATIeKBATHOE
62-63 1505 OCHOBBI 3HaTh 158 YMETh OOBSACHATH CBOWCTBA NOHMMAaHHME IIpUYMH YyCII€Xa M Heyclexa
17.05 HEOpPraHUYECKOMN IIPOCTBIX BEWIECTB  METALIOB M | yyeGHOIl /esTeNLHOCTH.
XUMHH HEMETaJlJIOB,  MpPEJICTaBUTENEH  KJIaccoB
HEOPraHWYECKUX COEAUHEHUN.
64 22.05 [ToBTOpEeHUE ¥ |3HaTh ¥ IOHUMATh CYIITHOCTh KaYECTBEHHBIX




Ne Hara Ha3zBanue TeMbI Il1anupyembie pe3yabTaThl
W IMpumeuanue
11| ypoxa IIpeaMeTHBIe pe3y/ibTaThl YYI
00001meHue II0 | peaklUMii, yMeTb  pemarh 3aJadyd  Ha
teMme. [loaroroBka K |onpeaeneHrue cocraBa BEIIECTBA.
KOHTPOJIBHOU
pabore
65 24.05 Konmponvnas AJIeKBaTHO OLICHMBATh  PE3YJIbTATHI
paboma 4 y4eOHOI  J1eATeIbHOCTH, OCO3HAaBaTh
(uroroBast Mo KypcCy | IpHYUHBI HEyclleXa W OOAyMBIBaTh IUJIaH
OCHOBHOI IIKOJIBbI) | BOCIIOJTHEHHS MPOOEIOB B 3HAHUAX U
YMEHUSX.
66-68 PesepBHoe Bpemss |3 4




		2022-11-15T22:24:02+1200
	Надеждина Наталия Николаевна




