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IlogcuurenbpHad 3ammcKa

Pabouas mporpamma o xuMuu JIst 8 Kiacca coctaBieHa Ha ocHoBe DenepaibHOTO
KOMIOHEHTa TOCYAapCTBEHHOTO CTaHAapTa OCHOBHOTO 00IIeT0 00pa30BaHuUs U peaan3yeTcs Ha
OCHOBE CJIEIYIONINX JOKYMEHTOB:

o  @enepanbueblii 3akoH «O06 oOpa3zoBanuu B Poccuiickoit denepannm» (ot 29.12.2012
273-D3).

o  ®denepanbHBIN TOCYIAPCTBEHHBIN 00pa30BaTeIbHBINA CTAaHAAPT OCHOBHOTO OOIIETO
o0Opa3oBaHUs, yTBEPKICHHOTO MprKa3oM MuHucTepcTBa oOpasoBanus u Hayku PD ot 17
nexaopst 2010 roma Ne 1897;

e [IpumepHas mporpamMma OCHOBHOTO 00IIIET0 00pa30BaHus M0 YI€OHOMY IIPEIMETY
«Xumus» s 8-9 kiaccos (O.C.I'abpuensn, M., «poday», 2013 r.)

e  OcnHoBHas 00pazoBaTesibHAs MPOTpaMMa OCHOBHOTO o01iero oopazoanusi MKOY
3acexoBckoit OOILI.

[IporpamMa COOTBETCTBYET yUe€OHUKY «XHUMHS» I8 8 Kiacca 00meoOpa3oBaTenbHbIX

yapexaenuit / O.C. T'abpuensa, M. «/Ipodar, 2019 roga

Henu u 3amaun, pemiaeMple MpU peanus3aiuy padodei mporpaMmal:

enu nzydenus npenMera « XUMUSDY:

® OCBOCHHME BAKHEWIIMX 3HAHUH O XUMHUYECKOH CHUMBOJIMKE, XUMHUYECKHX IOHATHSIX,
(hakTax, OCHOBHBIX 3aKOHAX U TEOPUSIX;

e OBJQJICHHE YMEHUSIMH HAOMIOJATh XUMHMYECKUE SBJICHMS, IMPOBOJIUTH XUMHUYECKUN
SKCHEPUMEHT, a TaKK€ YMEHHMSIMH IPOU3BOJUTH pPacdyeThl HA OCHOBE XUMHUYECKHX (HOopMyI
BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIINN;

e  pa3BUTHE MMO3HABATEJIBHBIX HHTEPECOB U MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH B mMpoliecce
YCBOCHMSI XUMHUYECKHUX 3HAHUM U MPOBEACHUS XMMHUYECKOTO SKCIEPUMEHTA; CAMOCTOATEIHLHOIO
MpUOOpETEeHUsI HOBBIX 3HAHUN IO XMMHUU B COOTBETCTBHHM C BO3HUKAIOUIUMH >KHU3HEHHBIMU
MOTPEOHOCTSAMU;

e BOcCIUTaHUEe YOEXKJACHHOCTH B IO3HABAEMOCTH XMMHUUYECKON COCTABIISIIOIIECH KapTHUHBI
MHpa; OTHOILIEHHUS K XUMHUHU KaK K OJHOMY U3 (yH/IaMEHTAIbHBIX KOMIIOHEHTOB €CT€CTBO3HAHUS
U DIIEMEHTY 00IIe4eI0BeUYeCKON KyIbTYpHI,

L4 MPUMCHCHUC MMOJIYYCHHBIX 3HAHWUH U YMeHI/Iﬁ A1 XUMHAYCCKU I'PpaMOTHOI'O
HCIIOJIb30BAaHHA BCHICCTB U MATCPHUAJIOB, IPUMCHACMBIX B 6LITy, CEJILCKOM XO03SHCTBE U HA
IIPpOU3BOACTBEC, PCHICHUA IIPAKTUYCCKUX 3a/1a4 B MOBCEIHEBHOM JKU3HU, NPCAYIPECIKIACHUA
HBHGHHﬁ, HaHOCAIIUX BPC 310POBbIO YCJIOBCKA U OKPY)KaIOHICﬁ cpeac.

L4 33,[[3‘11/1 HU3YyUCHUA IPpCAMETA «XUMUA.

L4 pa3sBUTUC YMCHI/Iﬁ Ha6J'II-OI[aTB 1 OOBSICHIATh XUMUYECKHUE SABJICHUS, TPOUCXOAAIIINC B
npuponae, B J'Ia60paT0pI/II/I, Ha IMPpOU3BOACTBC U B MOBCEIHEBHOM KHU3HH,

L4 (I)OpMI/IpOBaHI/IC yMeHI/Iﬁ pa6OTaTB C BCIICCTBAMHM, BBIIIOJHATE HCCIIOXKHBIC XUMHUYCCKUC
OIIBITHI, COGJ’IIO,[[B.TB IpaBujia TCXHUKHA 663OHaCHOCTI/I; rpaMOTHO IPUMCHATH XUMHUUYCCKUC 3HAHUA
B O6H_ICHI/II/I C HpHpOI[Oﬁ U B IIOBCEIHEBHOM KH3HU,



®  PACKPBITHE POJHM XMMHHU B PEHICHUH III00ATBHBIX TPOOIEM YeTOBEUECTBA:
paLMOHAIBHOM IIPUPOIOIIOJIB30BAHUY, 3alIUTE OKPYKAOLIEH CPelIbl OT 3arpA3HEHUS
MIPOMBIIIJIEHHBIMHU U OBITOBBIMH OTXOJIaMU;

®  DPa3BHUTHE JIUYHOCTU O0YJAIOIIUXCS, POPMHUPOBAHUE Y HUX TYMAHUCTHUECKUX
OTHOIIEHHUH U SKOJIOTUYECKH [[EIeCO00pPa3HOTO TIOBEACHUS B OBITY U TPYIOBOW AEATEIHHOCTH.

Mecro yuebHOTO peMeTa « XUMHS» B YIeOHOM TIIaHe

VYueOHbIl 11aH oOpa3oBarenbHoro yupexaenus MKOY 3acekobckas OOIIl orBoauT B 8
KJacce 68 gacoB (U3 pacueTa 2 yueOHBIX 4acOB B HEACIIO) Ul 0053aTEIBHOTO U3YUSHHS
y4eOHOT0 mpeameTa «XuMUs».

[Tnanupyembie pe3ysbTaThl OCBOEHUS yUEOHOTO MpeaMeTa « XUMUSH)
JIMYHOCTHBIMH pe3ybTaTaMH M3Y4eHUs MpeaMeTa « XUMHUS» B § KiTacce SBISIOTCS
CIIEAYIOIINE YMEHHUS:

®  0CO3HABaTh €MHCTBO U IEIIOCTHOCTH OKPY)KAIOIIETO MUPA, BO3MOKHOCTH €T0
MMO3HABAEMOCTH M OOBSICHIMOCTH Ha OCHOBE JIOCTH)KCHUH HAyKH;

®  TIOCTEINICHHO BBICTPAMBAaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHHUE: OCO3HABATH
MOTPEOHOCTH ¥ TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM YHCJIE U B paMKaX CaMOCTOSTEIIbEHON
JEeATETbHOCTH BHE IIIKOJIBI,

®  OIICHUBATh KU3HEHHBIC CUTYAIIMU C TOUYKH 3pEHHs O€30MacHOT0 00pasa KU3HH U
COXPaHEHUS 3/I0POBBS;

®  OIEHHMBATh 3KOJOTHYECKHI PUCK B3aMMOOTHOIICHUN YeJIOBEKa U MPUPO/IBL.

e  (opmMupoBaTH IKOJOTUYECKOE MBIIIJICHHE: YMEHHUE OI[EHUBATh CBOIO JIEATEIBHOCTh U
MOCTYIKHU APYTUX JIIOJEH C TOUKU 3pEHHS COXpAaHEHUS OKPYXKAIOLIeil cpeibl -TapaHTa KU3HU U
OJlaromoJryuus Jitoiei Ha 3emiie.

MetanpeaMeTHBIMU Pe3yIbTaTaMU U3YYeHHSI Kypca « XUMUSD» SIBIISIETCS
(dhopmMupoBaHHe YHUBEpCATbHBIX yueOHbIX neiicTBuil (YVY ).
Perynstusnbie YV /I;

®  CaMOCTOATEIHHO OOHAPYKUBATh U (POPMYIUPOBATH YUeOHYIO TPOOIEMY, OTIPEACTAThH
1enb yueOHOM 1eTeNbHOCTH;

®  BBIJBUTaTh BEPCHUH pEIICHUs TPOOIEMbl, 0CO3HABaTh KOHEUHBIN Pe3yNbTaT, BEIOUpATh U3
MPeII0KEHHBIX U UCKATh CAMOCTOSITENIBHO CPEJCTBA TOCTHKEHUS 1IeIIH;

®  COCTaBJISATH (MHAMBHAYAJIHHO WU B TPYIIE) TUIaH PELICHUS TIPOOIEMBI;

e paboTas 1O IUIaHy, CBEPSATH CBOM JICHCTBUS C LIETBIO U, P HEOOXOAUMOCTH, UCIIPABIISTD
OILIMOKU CaMOCTOSITENBHO;

e B JIMAJIOTE C YYUTEIEM COBEPUICHCTBOBATH CAMOCTOSTEIHHO BhIPAOOTAaHHBIE KPUTEPUU
OIICHKH.

ITo3naBarenvubie YV /:

e  aHAIM3UPOBAThH, CPABHUBATH, KIACCUPHUIIMPOBATH U 000011aTh (haKThI U SBICHUS.
BhIsSBISATE NPUYMHBI U CIIEACTBHS MPOCTHIX SBICHHIA.

®  OCYLIECTBIATH CPaBHEHUE, KJIACCU(PUKALINIO, CAMOCTOSITENILHO BBIOMpAasi OCHOBAHUS U
KPUTEPUH I YKa3aHHBIX JIOTHUECKUX OTEpallnii;

®  CTpPOMTH JIOTUYECKOE pacCyKICHUE, BKIIOYalollee YCTAaHOBICHUE PUYNHHO-
CIICZICTBEHHBIX CBS3EH.

®  CO3/1aBaTh CXEMaTHUYECKUE MOJIEIH C BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTePUCTUK
00BeKTa.

®  COCTaBJISITh TE€3UCHI, PA3TMYHBIC BUJIBI IIJIAHOB (TIPOCTHIX, CIOKHBIX H T.I1.).

e 1peoOpa3oBbIBaTh HHPOPMALIHIO U3 OJJHOTO BUA B APYroi (TabnuIly B TEKCT U TIp.).



®  YMETh OMNpPEIEIATh BOSMOKHBIE HCTOYHUKHA HEOOXOIMMBIX CBEACHUH, POU3BOAUTH
MOMCK HH(POPMAIINH, aHATU3UPOBAThH M OIICHUBATH €€ JTOCTOBEPHOCTb.
KommyHnukatusuble YV /I:
o CaMOCTOATENBHO OPraHU30BbIBATH YUEOHOE B3aMMOAECUCTBHE B IpyIIie (ONPENesITh
o0Iue 1eny, pacupeieNiaTh POy, I0TOBaPUBATHCA APYT C APYIOM H T.JI.).
[IpenMeTHBIMU pe3yJbTaTaMi U3ydeHUs IIPEeaMETa SIBISIFOTCS CIEAYIOIINE YMEHHUS:
. OCO3HAHME POJIM BEIIECTB:
-OIPENENATh POJIb Pa3IMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
-00BSACHATH POJIb BEIIECTB B UX KPYTOBOPOTE.
o paccMOTPEHUE XMMHUUECKUX MPOLIECCOB:
-IIPUBOJUTDH IPUMEPHI XUMHUUECKHUX MPOLECCOB B MIPUPOJE;
-HaXOJIUTh YEPThl, CBUAETEILCTBYIOMIME 00 OOUINX MPU3HAKAX XMMHUECKUX MPOLECCOB U UX
pasnuumsX.

L4 HCIIOJIb30BAaHNE XUMHUUCCKUX 3HAHUH B 6I)ITyI
—00BSACHATEL 3HAUCHHUE BCIICCTB B )KU3HU U XO3SMCTBE YeIOBEKA.
L4 OOBICHATH MUP C TOYKHU 3PpCHUA XUMHUH:

—MCPECUNUCTIATE OTIIMYUTCIBHBIC CBOMCTBA XUMHYECKUX BCUICCTB,

—pas3jindaTb OCHOBHBIC XUMHUUYCCKUEC IPOLUCCCHI;

-OIpeIeIATh OCHOBHBIC KJIACCHl HEOPTAaHMIECKUX BEIIECTB;

-IIOHUMAThb CMBICIT XUMHWYCCKUX TCPMUHOB.

° OBJIaICHUC OCHOBAMU METOJOB IMMO3HAHHU, XapPAKTCPHBIX IJI1 CCTCCTBCHHBIX HAYK!
-XapaKTCPU30BaTb MCTOJbI XUMHAYECKOU HayKu

. (HabmroieHne, CpaBHEHHE, SKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B TIO3HAHUW TTPUPOJIBI,
-IIPOBOJMTH XUMHUYECKUE OMBITHI U SKCIIEPUMEHTHI M OOBSCHATH UX PE3YJIbTATHI.

o YMEHHUE OIIEHUBATh TIOBEJICHNE YEI0BEKa C TOUKU 3PEHHUSI XUMUYECKOH 0e301MacHOCTH I10
OTHOIIIEHHIO K YEJIOBEKY M MPHUPO/IE:

-HCIIOJIb30BAaTh 3HAHUSI XUMHH IIPHA COOTIOJICHUN TIPABUII HCIIOJIH30BAHUS OBITOBBIX XUMHUYECKIX
MperapaTos;

—pasnuyaTh OMacHbIC U OE30MaCHBIC BEIIECTBA.

Coneprkanue y4eOHOM MporpaMMBbl
Brenenue (4 u)

IIpenmer xuMuu. MeToipl IO3HAHUS B XMMUU: HAOIIOJICHUE, SKCIIEPUMEHT, MOJIEIUPOBaHHUE.
HcTounuku xuMudeckoi uH(opMaiuy, ee nojydeHue, aHajau3 1 IpeJcTaBiIeHue ero
pe3yinbTaroB. [IoHsATHE 0 XUMUYECKOM 3JIeMEHTe U (OpMax ero CyLieCTBOBAaHHs: CBOOOAHBIX
aTOMax, POCTBIX U CJIOKHBIX BeniecTBax. IIpeBpamenns BemecTs. OTanune XUMHUECKUX
peakuuii oT pU3NYECKUX ABJICHUNA. POJIb XUMHHU B )KM3HU YeoBeKa. XeMopmius 1 XxeMopoOous.
KpaTkue cBeneHHs U3 MCTOPUU BOZHUKHOBEHUS U Pa3BUTHUsI XMMHUU. POJIb 0TEUECTBEHHBIX
yUEHBIX B CTAHOBIIEHUH XUMUYeckol Hayku — paboTel M. B. JlomonocoBa, A. M. bytneposa,
. 1. MenneneeBa. XUMHUYECKask CUMBOJINKA. 3HAKM XMMHUYECKHUX 3JIEMEHTOB M IPOUCXOKACHUE
ux Ha3zBaHuil. Xumuueckue Gopmynsl. MHnekcsl u ko3dduimentsl. OTHOCUTEIbHBIE AaTOMHAS U
MOJIeKyJIsIpHas Macchl. [IpoBeneHne pacyeToB MacCOBOM 0JIM XUMHUYECKOIO DJIEMEHTA B
BelllecTBE Ha OCHOBE ero (¢opmyisl. [lepuoandeckas cucreMa XuMHUUECKUX >eMeHToB Jl. U.
MeHeneeBa, ee CTpYKTypa: Majible U OOJIbIINE TePHO/Ibl, TPYIIIEI U MOATPYIIIHI.
[lepuoanyeckas cucreMa Kak CIpaBOYHOE MOocoOue JUIs MOMYyYeHUs CBEACHUN 0 XUMHUECKUX
JJIEMEHTaX.

Hemonctparmu. 1. Monenu (mapocrepskHeBble 1 CTioapra— bpurneda) pazamyHbIX TPOCTHIX U
CJIOXHBIX BellecTB. 2. Koynekuus CTeKIIHHON XumMudeckoi nocyasl. 3. Komiekuusa maTtepuanos



U U3JIENIUNA U3 HUX Ha OCHOBE altoMuHMs. 4. B3aumoaelicTBre MpaMopa ¢ KUCIOTOM 1
IIOMYTHEHHE U3BECTKOBOI BOJIBI.

JIaGopatopubie onbITH. 1. CpaBHEHHE CBOWCTB TBEPIBIX KPUCTAIUIMYECKUX BEIECTB U
pacTtBOpoB. 2. CpaBHEHHE CKOPOCTU MCIAPEHUS BOABI, OJECKOIOHA U ATUIIOBOIO CIIUPTA C
GWIBTPOBANBHOM Oymary.

Tema 1. ATOMBI XUMHUYECKUX HJIEMEHTOB (8 1)

ATOMBI KaK popMa CyIIECTBOBAHUS XUMHUYECKUX IeMEHTOB. OCHOBHBIE CBE/ICHUS O CTPOCHUHU
aToMOB. J[0oKa3aTenabCcTBa CII0KHOCTH cTpoeHus: aToMoB. OnbiTel Pesepdopna. [lnanerapnas
MO/IeNTb CTpoeHust aroma. CocTaB aTOMHBIX siIep: MPOTOHBI, HEUTPOHBI. OTHOCUTENLHAS ATOMHAs
Macca. B3auMocBsI3b NOHATHI «IIPOTOH», KHEUTPOH», «KOTHOCUTENIbHAsE aTOMHAs Maccay.
N3menenue yucia npoTOHOB B siipe aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX DJIEMEHTOB.
W3menenue yncia HEMTPOHOB B spe aToMa — 0Opa3zoBaHue U30ToNoB. COBpeMEHHOE
OTpe/ieNIEHUE TIOHATUS «XUMHUECKUH A51eMeHT». M30Tombl Kak pa3HOBUIHOCTH aTOMOB OJJHOTO
XUMHUYECKOTO 3JI€MEHTA. JIEKTPOHBL. CTPOEHUE 3IEKTPOHHBIX YPOBHEW ATOMOB XUMHUYECKUX
3JIEMEHTOB MaJbIX IepuoioB. [loHsTHE O 3aBepIIEHHOM AJIEKTPOHHOM ypoBHe. [leproanueckast
cucteMa XuMu4eckux snemeHToB /. 1. MenneneeBa u crpoeHne aToMOB — (PU3UUYECKUIA CMBICT
MOPSIIKOBOTO HOMEpa 3JI€MEeHTa, HoOMepa rpyliibl, HoMepa nepuojaa. MiamMenenue uncna
3JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMUYECKOTO 3JIEeMEHTa — 00pa3oBaHue
MOJIOKUTETBHBIX U OTPULIATEIbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMH METAJNIOB U
HEeMETAJUI0B. [[puunHbI U3MEHEHHSI METAININYECKUX U HEMETAININYECKUX CBOMCTB B IIEPUOIAX U
rpynnax. O6pazoBanue OMHapHBIX coequHeHni. [lorsTHE 00 MOHHOM CBsI3U. CXEMBI
00pazoBaHUsl HOHHOMU CBsI3W. B3auMoeiicTBHE aTOMOB 3JIEMEHTOB-HEMETAIIJIOB MKy COO0M —
o0Opa3oBaHHe IByXaTOMHBIX MOJIEKYJ MMPOCTHIX BelecTB. KoBalieHTHas HeMOIsIpHas XUMHYECKast
CBSI3b. DIIEKTPOHHBIE U CTPYKTYpHBIE (popMyibl. B3anmoaeiicTBie aT0MOB HEMETAIJIOB MEKTY
co00i1 — oOpazoBaHue OMHAPHBIX COSAMHEHUN HEMETAIIOB. DIIEKTPOOTPULIATEIHHOCTb.
KoBanenTHas nonsipuas cBsi3b. [loHsATHE O BAJIGHTHOCTH KaK CBOWCTBE aTOMOB 00Pa30BHIBAThH
KOBaJIeHTHbIE XuMuyeckue cBsizu. Coctapienue Gopmys OMHAPHBIX COSAMHEHUN IO
BaJIeHTHOCTU. HaxosxeHne BaJieHTHOCTHU 10 (popmylie OGMHAPHOTO COETUMHEHHUSL.
BsaumoneiicTBue aToMOB METAIIOB MEXK Y cO00i — 00pa3zoBaHUE METAUIMYECKUX KPUCTAIIIIOB.
[ToHsTHE O METAIIIMYECKON CBA3H.

Hemonctparmu. 1. Moaenu aToMoB XuMU4eckux 31eMeHToB. 2. Ilepuoanueckas cucrema
xumuueckux 3nemeHToB [1. . MenaeneeBa (paznuunbie GOpMBbI).

JlaGoparopHble OonbITHL. 3. MoAenupoBaHue NpUHIUIA IEHCTBUS CKAHUPYIOIIETO MUKPOCKOIIA.
4. MzroToBnenue Mojenei MoJieKysl OMHApHBIX COeAMHEeHUM. 5. 3roToBieHne Moiemu,
UJUTFOCTPUPYIOLIEN CBONMCTBA METAJIIMYECKOM CBS3H.

Tewma 2. IIpoctrie BemecTBa (6 )

[Tonmoxkenne MeTauioB U HeMeTaIoB B [lepuoanyeckon cucreme XuMuueckux 3meMmeHTos Jl. U.
MenneneeBa. Baxxueiinme npocThie BelecTBa — METaJUTBI (Kele30, aATFOMUHUHN, KaJIbIIHA,
MarHui, HaTpul, kanuii). OOmue puznYeckre CBONCTBA METAIJIOB.



Baxxueiine mpocTeie BelecTBa-HEMETaIbl, 00pa30BaHHBIE AaTOMaMHU KHCIOPOa, BOAOPOAA,
a30Ta, cepsl, Gocdopa, yriepoaa. MoJaeKymnbl MPOCTHIX BEIECTB-HEMETAIUIOB — BOJOPOA,
KHCJIOPOJa, a30Ta, rasioreHoB. OTHOCHUTEIbHAS MOJIEKYIIsIpHas Macca. CIIoCOOHOCTh aTOMOB
XUMHNYCCKHUX 3JICMCHTOB K O6pa30BaHI/IIO HCCKOJIBKUX IMPOCTBIX BECIICCTB — AJUIOTPOIIUS.
AnnorpornHsle Moaudukanuu Kucioposa, Gocdopa, onosa. Meramueckue u
HeMeTaJNIMUeCKHe CBOMCTBA MMPOCTHIX BECIICCTB. OTHOCHUTENILHOCTD 3TOT0 MOHATHA. Yuncio
Asorazapo. Kommuecto Beniecta. Mois. Monsipaast Mmacca. MossipHbIil 00beM ra3000pa3HbIx
BCIIICCTB. KpaTHI)Ie CAVHUILBI UBMCPCHUA KOJINYCCTBA BCIICCTBA — MUJIJIMMOJIb U KUJIOMOJIb,
MUWJUIMMOJIApHAA U KHUJIOMOJIIpHasA MaCChl BCUICCTBA, MI/IJ'IJII/IMOJI?IPHI)Iﬁ u KHJ’IOMOJ’ISIpHI:IfI
00BEeMBI Ta3000pa3HBIX BEUIECTB. PacueTsl ¢ NCMOIh30BAHUEM TTOHSITHN «KOJMYECTBO
BEIIECTBAY, «MOJIIPHAS MAcCay, «MOJIIPHBIN 00BEM Tra3oB», «IUCIO ABOTAIPO».
Hemonctparmu. 1.Ilonydaenne o3ona. 2.00pa3iisl 6€10T0 U Ceporo 0JioBa, 6€I0To U KPacCHOTO
dbocdopa. 3.HekoTopsie MeTauIbl 1 HEMETAIUIBI C KOJIMYECTBOM BemiecTBa 1 MoJib. MoJisipHbIi
00beM ra3000pa3HbIX BEIIECTB.

JlabopaTtopHubie onbITH. 6. O3HaAKOMJICHHE C KOJUIEKITUEH MeTauioB. 7. O3HaAKOMIICHHE C
KOJUTEKIIME HEMETAJUIOB.

Tema 3. CoenmuHEeHNsT XUMUYECKUX 1eMeHTOB (16 1)

CTeHeHB OKHUCJICHUS. CpaBHeHI/Ie CTCIICHHU OKHCJICHUSA U BAJICHTHOCTH. OnpeneneHI/Ie CTCIICHU
OKHCJICHUS JIEMEHTOB B OMHApHBIX coequHeHusax. CocTaBiaeHue GopMysl OMHAPHBIX
COCTMHEHUH, OOIIHI CrIocO0 X Ha3BaHWW. bUHAapHBIE COSMHEHNS META/UIOB U HEMETAJIJIOB!
OKCHU/IBI, XJIOPUIBL, Cyabduabl u p. CocraBnenue ux ¢hopmyn. bunapusie coequHeHus
HEMETAJIJIOB: OKCHJIBI, JIETYYHE BOJOPOHBIC COCTUHEHHS, MX COCTaB U Ha3BaHMUSI.
[IpencraBuTeny OKCUIOB: BOJA, YIJIICKUCIBIN Ta3, HETalIeHast u3BecTh. [IpeacTaBuTenu meTydanx
BOJIOPOJHBIX COCTMHEHHI: XJI0pOBOAOPOT U aMMuak. OCHOBaHUs, UX COCTAB U Ha3BaHUSI.
PactBopuMocTs ocHOBaHUi B Boje. [IpeacTaBuTeny menoveii: rTuapoOKCHIbl HATPHs, KT U
kanblus. [loHsTHE 00 MHAMKATOPAaX M KAYECTBEHHBIX peakiusax. Kuciorel, ux coctas u
HazBanus. Kiaccudukanus kucior. [IpeacraBuTenu KUciaoT: cepHasi, COJITHAs, a30THAS.
[Tonsarue o mkane kucinotHocty (mkana pH). I3Menenne okpacku HHAMKATOPOB. COJTH Kak
MIPOM3BOIHBIC KUCJIOT U OCHOBAHMH, MX COCTaB M Ha3BaHMs. PacTBOPUMOCTH coJieli B BOJIE.
[IpeacraBuTenu coieli: XJIOpua HaTpus, KapOoHaT u pocdar KanbIys.

AMOp(bHHC N KPUCTAJUIMYCCKHUEC BCUICCTBA. MG)KMOHGKYHHPHLIG B3auMOJIeCcTBUS. THIIBI
KpUCTAJUIMYCCKUX PCIICTOK. 3aBHCHMOCTH CBOMCTB BCIICCTB OT THUIIOB KPUCTAJTINIMYCCKUX
PCUICTOK. YucTele BellecTBa U CMECH. HpI/IMepLI KUAKUX, TBEPABIX U F8.3006paSHBIX cMeceH.
CBoiicTBa YUCTHIX BEIIEeCTB U cMecei. X cocTaB. MaccoBas u o0beMHas J0JIM KOMITIOHCHTA
CMCCH. PacquH, CBA3aHHBIC C UCIIOJIB30BAHHUEM ITIOHATHUA «IOJIS).

Hemonctparmu. 1.O0pasisl OKCHAOB, KUCIOT, OCHOBAHUH U cosied. 2.Moaenu KpuCcTauInuecKux
pElIeTOK XJIopuaa HaTpus, anmasa, okcuna yrieposa (IV). 3. KucnotHo-menounsie
WHMKATOPBI, U3MEHEHHE UX OKPACKH B Pa3IUYHbIX cpefax. 4. YHUBEpCaIbHBIN HHINKATOP U
M3MEHEHHUE ero OKpacku B pa3nuuHbix cpeaax. S.11Ikana pH.

JIaGopatopHble onbITH. 8. O3HaKOMIIEHHUE ¢ KOJUIEKLIHEeH oKcuaoB. 9. O3HaKOMIIEHHUE CO
cBoiictBamu aMmmuaka. 10. KauecTBeHHas peakius Ha yraekucnbii ras3. 11. Onpenenenne pH
PacTBOPOB KUCIIOTHI, IIeJI04YH U BoJbL. 12. Onpenenenne pH 1MMOHHOTO 1 S6J0YHOTO COKOB Ha



cpese wio0a0B. 13. O3HakomiieHue ¢ KoJekuuen cosneit. 14. O3nakomiieHHe ¢ KOJUIEKIUEen
BEIIECTB C PA3HBIM TUIIOM KPHUCTATMYECKON perieTku. M3rotosiaeHne Moaesei
KPUCTATMYECKUX perieTok. 15. O3HakoMieHne ¢ 00pa3ioM ropHOM MOPOIbL.

Tewma 4. I3menenus, npoucxosmiue ¢ Bemecrsamu (14 )

[TonsaTHe ABICHUI, CBI3AHHBIX C U3MEHEHUSIMH, POUCXOSIIIUMU C BEIICCTBOM. SIBIICHU,
CBSI3aHHbIE C U3MEHEHHEM KPUCTAJJINUYECKOIO CTPOEHUS BEILIECTBA IIPU ITOCTOSIHHOM €r0
cocraBe, — (pu3nueckue ABiIcHM. OU3NUYSCKUE SBJIICHUS B XUMHH: TACTHIIISIIHS,
KpUCTAITN3AIs, BBIMTAPUBAHUE M BO3TOHKA BEIIECTB, (PMIBTPOBAHUE U IEHTPUPYTUPOBAHUE.
SBnenus, CBSI3aHHBIE C I3MEHEHUEM COCTaBa BEIIECTBA, — XUMHUUYECKHE peakiuu. [Ipu3naku u
YCJIOBUS TPOTEKAHUSI XUMHYECKUX peakinii. Beienenne TenioThl U CBETa — PEaKIMK TOPEHHUSL.
[TonsiTHE 00 K30~ M PHIOTEPMUUECKHUX PEAKIMSIX. 3aKOH COXpPAHEHUS MAaCChl BEILIECTB.
XuMHYecKre ypaBHEHMsI. 3HaU€HNE UHAEKCOB U K03 duurenToB. CocTaBiieHne ypaBHEHUH
XUMUYECKUX peakiuil. PacueTsl Mo XMMUYeCKUM ypaBHEHUsIM. Perienune 3a1ad Ha HaX0XKICHUE
KOJIMYECTBAa, Macchl WM 00beMa MPOAyKTa peakliy Mo KOJMYECTBY, Macce WIh 00beMy
HCXOJHOTO BelecTBa. PacueTsl ¢ MCOIb30BaHUEM MOHATHS «IOJIS», KOT/1a UCXOAHOE BEIIECTBO
JTAHO B BUJIE PaCTBOpPA C 3aIaHHON MacCOBOM JI0JI€H PACTBOPEHHOIO BEIIECTBA UJIU COACPIKUT
ONIPENEIICHHYIO OJII0 MpuMecei. Peakunu pasznoxenus. [IpeacraBienue o CKOpoCcTH
xumudeckux peakuuid. Karanusatopel. @epmentsl. Peaknun coennnenns. Katanutuueckue u
HEKATAIUTUYECKHE PeaKIu, OOpaTUMBbIe M HEOOpaTuMble peakinn. Peakiuu 3amemenns. Psiy
AKTHUBHOCTH METAJIJIOB, €r0 UCIOJIb30BaHUE /711 TPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS
peakumii MeXay METAINIAMH U KUCIOTaMH, PEAKLIUKA BITECHEHUS OJJTHUX METAJIJIOB U3 PACTBOPOB
WX coJiel apyruMu Metauiamu. Peakiinn oomena. Peakiun HedTpanuzanuu. Y CIoBHs
MPOTEKaHUs peakIiii oOMeHa B pacTBOpax 10 KOHIA. THUIbI XUMUYECKUX PeaKlUii Ha MpuUMepe
CBOMCTB BOJIbI. Peakius pa3inokeHus — 3JIEKTPOJIU3 BOJIbl. Peakiuu coemHeHuss —
B3aMMOJICIICTBHE BOJbI C OKCUJAMU METAJUIOB U HEMETAJUIOB. Y CJIOBUE B3aUMOICUCTBUS
OKCHJIOB METAJNIOB U HEMETAJUIOB ¢ BOJOM. [loHATHE «ruapokcuaply. Peakiinm 3amernenus —
B3aMMO/ICHCTBUE BOJIBI ¢ MeTailaMu. Peakiinu oOMeHa — rujjpoJin3 BEIlecTB.

Jemonctparwmu. [IpuMepsl pu3nueckux sBJICHH: a) TIaBiIeHUe napaduHa; 0) BO3rOHKa oja
WU OCH30MHOM KUCIIOTHI; B) PACTBOPEHNE OKPAIICHHBIX COJIeH; T') T Py3us JyIIUCTHIX
BEIIECTB C rOpAIIeH TaMIOYKU HakaauBaHus. [IpumMepbl XuMUYECKUX SBICHUN: a) TOPEHHE
Marnus, pochopa; 6) B3auMOACHCTBUE COJITHON KUCIOTHI ¢ MPaMOPOM HJIH MEJIOM; B)
nosyuenue ruapokcuna meau (I1); r) pactBopeHre Noay4eHHOro THAPOKCUAA B KUCIOTAX; 1)
B3auMoeiicTBue okcuaa meau (1) ¢ cepHoit KuCI0TOM ITPU HArPEBAHUH, €) PA3JI0KCHHE
MepMaHraHaTa Kajus; ) pa3liosKeHue MepoKCHIa BOJOPO/Ia C IMOMOIIBIO JUOKCHIa MapraHia u
KaTtana3bl KapTodes UM MOPKOBH; 3) B3aUMO/ICHCTBUE pa30aBIEHHBIX KHCIOT C METaNIaMHU.

JIaGopatopHsble onbITh. 16. [IpokanuBaHue Meau B INIAMEHHM CIUPTOBKU. 17. 3aMelieHne Meu B
pactBope xsopunaa menu (II) sxenesom.

Tema 5. PactBopenue. PactBopsbl. Peakiiu noHHOro ooMeHa 1 OKUCIUTENBHO -
BOoccTaHOBUTENbHBIE peakiuu(204)

PaCTBOpCHI/IC KakK (I)I/I3I/II(0-XI/IMI/I‘-ICCKI/II‘/’I mponecc. ITonsatue o Truaparax u Kpucrajjioruaparax.
PaCTBOpI/IMOCTB. KpI/IBBIe pacTBOPUMOCTHU KaK MOJECJIb 3dBUCUMOCTHU PaCTBOPUMOCTU TBCPAbIX
BCIICCTB OT TEMIICPATYPHI. HaCBIH_ICHHBIC, HCHACBIICHHBIC U IEPCCBINICHHLBIC PACTBOPLI.



3HaueHue PacTBOPOB IJIsl IPUPOJIBI U CEIBCKOTO X03siicTBa. [ToHATHE 00 AMEKTPOTUTUIESCKOM
JUCCOIMAIIMU. DJIECKTPOJIUTHI U HEANIEKTPOIUTHI. MeXaHU3M JUCCOIHMAINI SJIEKTPOIUTOB C
Pa3IUMYHbBIM XapakTepoM cBsA3U. CTeneHp EeKTPOIUTUUECKOH nucconannu. CuabHble U
ciabdble 2MeKTPOIUTHl. OCHOBHBIE MOJIOKEHUS TEOPUHU HIIEKTPOIUTHIECKOMN UCCOIMAITUH.
HNonnbie ypaBuenus peakuuii. Peakiiuu oomena, unymmue 10 konua. Knaccudukaims noHOB 1
ux cBoiictBa. KucinoTel, ux knaccudukaius. Jucconuanusi KUCIOT U UX CBOHCTBA B CBETE
TEOPHUU IEKTPOIUTUYECKON nrucconuanni. MoJIEKyIsIpHbIE 1 HOHHBIE YPABHEHUS PEAKIIUM.
B3aumoneiicTBue KUCIOT C METaIaMU. DIEKTPOXUMUYECKUH PsiJl HAPSDKEHUN METAJUIOB.
B3anMoeiicTBre KMCIIOT ¢ OKCHAAMHU METauIoB. B3auMoaeincTBrue KUCIOT C OCHOBAHUSIMHU —
peakuus HeuTpanu3anuu. B3anmonericTBue Kucior ¢ coysimu. Mcnons3oBanue Tabauib
PacTBOPUMOCTH JIJISl XapAKTEPUCTUKH XUMHUUECKHX CBOMCTB KUCIOT. OCHOBAaHMS, UX
Kiaccugukanus. Jucconuanysi OCHOBaHUM 1 UX CBOIMCTBA B CBETE TEOPUU IJIEKTPOIUTUUECKOM
nucconuanmy. B3anmoneiictBue ocHOBaHUii ¢ coriMu. Mcrosp30Banue TaOIUIIBI
pPacTBOPUMOCTH ISl XapaKTEPUCTUKU XMMHUYECKUX CBOMCTB OCHOBaHWM. B3anmoneiictBue
1iesiove ¢ okcuaaMu HemetauioB. Cosy, UX JUCCOLMAIUS U CBOMCTBA B CBETE TEOPUU
ANEKTPOJUTUYECKON JUCConraIuu. B3anmoneiicTBre coseit ¢ MeTaiaMu, 0COOEHHOCTH 3TUX
peakuuii. Bzaumopeiictsue coseit ¢ consimu. Vcnonb3oBanue TabaUIbl pACTBOPUMOCTH IS
XapaKTEPUCTHKN XUMUYIECKUX CBOMCTB coJieit. O0oOIIeHne cBeIeHni 00 OKCHAax, UX
KJlaccu(pUKauu U cBoiicTBax. ['eHeTHUeckue psiibl MeTallla U HeMeTauta. ['eHeTnyeckas cBs3b
MEXKy KJIaCCaMHM HEOPTraHUYECKUX BelecTB. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.
Omnpenenenre cTeneHe OKUCICHUs TS 3JIEMEHTOB, 00pa3yIolUX BeIleCTBa Pa3HbIX KJIaCCOB.
Peakunu noHHOTO 0OMEHa U OKUCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuu. OKUCINUTENb U
BOCCTAHOBHTEIb, OKUCIIEHUE U BOCCTaHOBJIEHHE. COCTaBIIEHNE YPAaBHEHHUI OKUCIUTEIBHO -
BOCCTaHOBUTEJIBHBIX PEAKIUN METOJIOM IEKTPOHHOrO OanaHnca. CBoiCTBa MPOCTHIX BELIECTB —
METAJUIOB U HEMETAJJIOB, KUCJIOT U COJIEW B CBETE OKUCIIUTEIBHO -BOCCTAHOBUTEIBHBIX PEAKIIUN.

JlemoHcTparmu. McnipiTaHre BEIIECTB U UX PACTBOPOB Ha AJICKTPOIIPOBOHOCTh. 3aBUCUMOCTh
ANEKTPOMPOBOJHOCTH YKCYCHOM KHUCIOTHI OT KOHIIGHTpaIuU. [IBHKEHNE OKpaIICHHBIX HOHOB B
AJIEKTPUUYECKOM MoJie. B3anumoieiicTBUe IMHKA C CEpOid, COJISTHOM KUCIOTOM, XJIOPUIOM MEIU
(IT). F'openune maraus. BzanmoaeiicTBre XJIOPHOW U CEPOBOIOPOTHON BOIBI.

JlaGopaTopHble onbIThl. 18. B3anmoaelicTBre pacTBOPOB XJIOpHUIa HATPUS U HATpaTa cepedpa.
19. [lonydyeHne HEpaCTBOPUMOTO THAPOKCHIA U B3AUMOJIEUCTBHE €ro ¢ Kuciaotamu. 20.
BzanmoneiicTBue KHCIOT ¢ ocHOBaHUAMU. 21. B3anmomeiicTBHE KUCIOT ¢ OKCHAAMH METAJIOB.
22. B3auMoeiicTBUE KHUCIOT ¢ MeTauiaMu. 23. BzauMoaeicTBie KUCIOT C COIsIMU. 24.
BsaumoneiicTBue 1miemoueii ¢ kuciaoTaMu. 25. B3auMoaeicTBrE IEI0UEN ¢ OKCUIaAMU
HEeMeTaJUIoB. 26. B3aumoelicteue menouei ¢ coysimu. 27. [lonyyeHnue u cBoicTBa
HEpPacTBOPUMBIX OCHOBaHM. 28. B3aumoielicTBre OCHOBHBIX OKCHUJIOB C KUCIOTaMHu. 29.
BzanMmonelicTBue 0CHOBHBIX OKCHIOB ¢ Bojo#. 30. B3anMoaeicTBrE KUCIIOTHRIX OKCHUJIOB C
meaoyamu. 31. BzanMoaelicTBHEe KUCIIOTHBIX OKCHAOB ¢ BOJOH. 32. B3aumoaeiicTBure colieii ¢
kucnoramu. 33. B3auMoneiicTBue coneli ¢ meaodamu. 34. BzauMoaeicTBue cosei ¢ coasaMu. 35.
B3aumonencTBie pacCTBOPOB COJIEN C METAJLIIaMHU.



TemaTtuueckoe IIaHUPOBAHUC OCHOBHOI'O COACPIKAHUA

KommuectBo KommuectBo
Kommuectso
Ne Tema HACOB KOHTPOJIBHBIX (GpOHTaTBHBIX
pabot MPaKTUYECKUX PadboT
8 ximacc (68 4)
1 | Beenenue 4
2 | ATOMBI XUMHYECKUX DJIIEMEHTOB 8 1
3 | IIpocTeie BemecTBa 6
4 CoenuHeHnsT XUMHYECKUX 16 1 5
9JIEMEHTOB
5 W3meHenus1, MpoOUCXOAIIME C 14 1 3
BEIIECTBAMU
PactBopenne. PactBopsl. Peaknnn 1
6 | HOHHOTO OOMEHA M OKHCIUTEILHO- 20 3
BOCCTaHOBHTEJILHBIC PEAKITHH
Hroro 68 4 8

TpeGoBaHMs K 3HAHUSAM U YMEHHUSAM O0yUJarOIInXCs

B pe3ynbpraTe u3yueHuss XuMHHU B § Kiacce y4yaliuecs JOJKHbI 3HaTh/TIOHUMATh:

XMMHUYECKYI0 CHMBOJIMKY: 3HAaKd XUMHMUYECKUX JJIIEMEHTOB, (QOPMYIbl XUMHUYECKUX
BEILECTB M YPaBHEHUS XUMHUECKUX PEaKILInii;

BaOXHEWIIME XMMHUYECKME [OHATUS: XUMHUYECKHMH  3JIEMEHT, aToM, MOJIEKyIa,
OTHOCHTEIIbHBIE ATOMHAsi U MOJIEKYJSIpHAs Macchbl, MOH, XMMHMUECKasl CBs3b, BEIIECTBO,
Kjaccu(uKanus BELIECTB, MOJb, MOJIIpHas Macca, MOJISIpHBIA 0O0BbeM, XMMHYECKas
peakuus, KIacCU(pUKALUsA PEaKUUH, FIEKTPOJIUT U HEDJIEKTPOJUT, SJIEKTPOJIUTHUYECKAs
JMCCOLMALIUS, OKUCIIUTENb U BOCCTAHOBUTENb, OKUCIEHNE U BOCCTAHOBJICHUE;

OCHOBHBIE 3aKOHbl XHMHHU: COXPAaHEHMsI MacChl BEILECTB, IOCTOSHCTBA COCTaBa,
NEPUOANYECKUN 3aKOH;

yMETh

Ha3bIBATb: XUMHUUYCCKUEC DJICMCHTBI, COCAUHCHUA U3YUCHHBIX KJIIACCOB;

OOBACHATh: (U3UYECKUH CMBICT aTOMHOTO (MOPSIKOBOIO) HOMEpPAa XHUMHYECKOTO
3JIeMEHTa, HOMEpPOB TpyNIbl M IMEPUOJAA, K KOTOPBIM 3JIEMEHT MPUHAUICKUT B
nepuogauueckon cucreme JI.M. MeHeneeBa; 3aKOHOMEPHOCTH HM3MEHEHUSI CBOWMCTB
JJIEMEHTOB B MPEAEIaX MajblX IEPUOJOB U TIJIABHBIX IOJArPYIII, CYLUIHOCTb pEaKUUu
HOHHOI'0 0OMEHa;

XapaKTepH30BaTh: XUMHUYECKHE JJIEMEHTHl (0T BOJOPOJA M0 KalbllMs) Ha OCHOBE HX
MoJIOKeHUsT B mepuoanyeckoil cucreme J[.M.MenneneeBa u ocoOeHHOCTEH CTPOCHHS WX
aTOMOB; CBSA3b MEXKJIY COCTaBOM, CTPOCHMEM M CBOWCTBAMM BEUIECTB; XUMHUYECKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEILIECTB;

OTIpEIeNATh: COCTaB BEIIeCTB MO ux (opMmynaMm, MPUHAICKHOCTh BEIIECTB K
ONIPEAETIEHHOMY KJIacCy COCIMHEHUM, THUIIbI XMMHWYECKHX pPEaklMi, BaJEHTHOCTb U
CTENEHL OKHUCJICHUS DJIEMEHTA B COCIMHCEHHSIX, TUII XMMHUUYECKOMN CBSI3HM B COCIUHEHUSIX,
BO3MOXHOCTh MPOTEKAHUS peaKInii HOHHOTO 0OMeHa;




COCTaBJIATH: (POPMYJBl HEOPraHMYECKHX COCIUHEHUH W3YYEHHBIX KIJIACCOB; CXEMBI
CTpoeHusi aToMOB IepBbIX 20 371eMeHTOB mnepuoauueckoi cucremsl [[.M.Menneneesa;
YPaBHEHUSI XUMHUECKUX PEaKLUi;

oOpamarbesi ¢ XUMHYECKOU TIOCYI0N U TaO0PaTOPHBIM 000PyIOBaHUEM;

PacCIio3HaBaTh ONBITHBIM IIYTEM: KHUCJIOPO, BOJAOPOI, yTJIeKPICJIBIﬁ ra3, aMMHaK; paCTBOPLL
KHCIIOT U IIEJIOUeH, XJIOPHI-, CYJIbdart-, KapOOHAT-HOHBI,

BBIUMCIISITE: MAacCOBYIO JIONIO XUMHYECKOTO 3JeMeHTa 1o (OopMylie COCAUHCHUS;
MacCOBYIO JIOJIO BEIECTBA B PACTBOPE; KOJMUYECTBO BEIIECTBA, OOBEM HIIM MAacCCy II0
KOJIMYECTBY BEIIECTBA, 00bEMY HII Macce PearcHTOB WM MPOYKTOB PEaKIHH;

UCIIOJIB30BaTh HpI/IO6peT€HHI)I€ SHaHUA WU YMCHHA B Hp&KTH‘-ICCKOfI JACATCIIbHOCTH U
HOBCG)IHGBHOI\/JI KHU3HU JJI:

0e30MmacHOro 00paleHus C BEIIECTBAMU U MaTepHaIamMu;

9KOJIOTMYECKU TPAMOTHOTO TTOBECHNUS B OKPYXArOIei cpere;

OLICHKH BIIMSIHUSI XUMHYECKOTO 3arpsI3HEHUS OKPYIKAOIIEH Cpeibl HA OPTaHU3M YEIIOBEKA,
KPUTHYECKOW OLIEHKH MH(QOPMAIIMH O BEIIECTBAX, UCIOJIb3YEMBIX B OBITY;
MPUTOTOBJIEHUS] PACTBOPOB 33JIaHHOW KOHLIEHTPALIMH.

DopMBI KOHTPOJIA

Paboyas mporpamma npeaycMaTpuBaeT clieayroniue GopMbl aTTeCTAIMH MKOJTLHUKOB:

[TpomexxyTounas (popMupyroIas) aTTecTarus:

caMocTosITeNbHBIC PabOTHI (10 10 MUHYT);

naboparopHo-TipakTudeckue padotsl (0T 20 10 40 MUHYT);

(dbponTanbHBIC ONBITH (10 10 MUHYT);

JMAarHOCTHYECKOE TECTHPOBAaHUE (OCTATOYHBIC 3HAHHS IO TEME, YCBOCHHE TEKYIIETO
y4eOHOT0 MaTepuaia, COyTCTBYIOIIee MOBTOpeHue) — 5 ... 15 MuHYT.

Hrorosas (koHCTaTUPYIOLIasi) aTTECTAIHS:

KOHTPOJIbHBIC PA0OTHI (45 MUHYT);
YCTHBIC U KOMOMHHPOBAHHBIE 3a4eThI (10 45 MUHYT).



OJIEeMEHTEI PEruoHaJIbHOI'O KOMIIOHCHTA

No ypoka | Tema ypoka DJIEMEHTHI KOMITIOHEHTA
2 [IpeBpamnienus Bemects. Ponb XUMUYECKUE PEaKIiH B OBITY.
XUMUU B )KU3HH YEJIOBEKA.

14 [Ipoctele BemecTBa — HEMeTaUIbl. | bronorudeckas posibs KHUCIOpoAa 1
030Ha B xkuBOM npupoae. Kpyrosopot
KHCJIOpOJia B IPUPOJIE.

20 Baxxneiinme kinaccel OMHapHBIX [Ipumepb! npuMeHeHus! OKCHJIOB B OBITY
COEJIMHEHUH - OKCU/IbI U JIETY4He Y Ha TPOMBIITUICHHBIX MPETPUATHIX
BOJIOPOJHBIE COCTUHEHUS. pecniyonuku. OKCUJIBI B IPUPOJIE.

24 Kucnorsr. [Ipumepb! npuMeHeHus! KUCIIOT B OBITY
Y Ha TPOMBIITUICHHBIX TPETPUATHIX
pecnyonuku. KuciaoTHeie 70K, UX
IIPOUCXOXKICHHUE.

26 Comm. MecToposKIeHNSI MUHEPAJIOB U TOPHBIX
nopoa B peruone. Conu B pUpoie.
Coi B cOCTaBE€ MUHEPAIBHOW BOJIBI.

29 ®uU3NYECKUE SBJICHUS B XUMHHU. OCHOBHBIE TPYIIIBI 3arPSIZHUTEIICH
YucTele BelecTBa U CMECH. MPUPOAHON BOJBI B Y AMYPTCKOM
CriocoOnlI paznieseHust cMecei. Pecnyonuke. CriocoObl OUUCTKH

MPUPOAHON BOJBI M MOJYYEHUE YUCTOM
MIUTHEBOM BOJIbI B PETMOHE.

36 XuMudeckue SIBJICHUS, WIH [IpeBparnieHus BEmecTs,

XUMUYECKUE PEAKLIUH. MIPOUCXOJSIINE B IPUPOJE U B
pe3yabTaTe X035MCTBEHHOU
JISITEJIbHOCTHU Y€JIOBEKA.

42 Peakuuu paznoxxenus. CKopocCTh peakluii, MPOTEKAOUIMX HA
IIPOU3BOJICTBE U B KU3HH YEJIOBEKA.

46 Tunbl XUMUYECKUX peaKUil Ha Ha npumepe MecTHOM MOYBBI U BO/JIBI.

IIpUMEpPE CBOICTB BOJBI.

50 DIEeKTpOoIUTHYECKas: quccouuanus. | buorenHas pojib MOHOB Kajusi, HaTpHUs,
xJjiopa u ap. Posib HOHOB BOJOpO/1a B
MUTaHUH PACTCHUMU.

52 HoHHbIe ypaBHEHUS peaKLIH. Peakuuu nonsoro ooMeHa,

BCTPCHAOMIUECA HAa XUMHUUYCCKUX
IMPON3BOJACTBAX.




TemaTtudeckoe ITaHUPOBAHUC C YKA3aHUECM KOJIMYCCTBA 4aCOB, OTBOJAMMBIX Ha OCBOCHUC

KaXJI0U TEMBI

Ne | Tema ypoxka CopnepxaHue Yacos no |/lata
/1 TEME MIPOBEACHUS
Beenenue 4
1 [Ipenmer xumuu. Bemecta. [[Ipenmer xumuu. Metosl NO3HaHMS B XUMHH: 1 04.09.23
HaOTr0/IeHNEe, SKCTIEPUMEHT, MOJICTUPOBAHHE.
Hcrounuku xumuyeckon nHdopmaiuu, ee
MOJTy9eHUE, aHAIN3 U TIPECTABICHUE €T
pe3yIbTATOB.
2 [IpeBpamenus Bemects. Posb [IpeBpamienus semects. OTinune xumuueckux | 1 07.09.23
XUMHHU B KU3HU YEJIOBEKA. peakuuii ot pusnueckux siBieHui. Posb xumun B
PKU3HU YenioBeka. Xemommms u xemohoous.
Kpartkue cBefieHus! N3 ICTOPUU BOSHUKHOBEHHS U
pa3BUTHS XUMHH. POJTb OTEUECTBEHHBIX YICHBIX
B CTAHOBJICHUM XMMHUYECKOW HAYKH — PabOTHI
M. B. JlomonocoBa, A. M. byrneposa, /I. 1.
Menneneesa.
3 [Tepuoanueckas cucrtema [leprnoanueckasi cucTeMa XUMHYECKUX 1 11.09.23
xuMuueckux anemeHToB JI.  prnementoB [I. 1. MenneneeBa, ee CTpyKTypa:
N. MengeneeBa. 3Haku MaJible ¥ OOJIBIIINE TIEPHOIbI, TPYIIIBI U
XUMHYECKUX DJIEMEHTOB. noarpynmnsl. [lepuoanueckas cuctema Kak
CIIPaBOYHOE MOCOOME ISl TOTY4YEHUsI CBECHHI O
XUMHUYECKUX dJIeMEHTaX. XUMHUYecKas
CUMBOJIMKA. 3HAKU XUMUYECKUX HIEMEHTOB U
IPOMCXOXKICHNE UX HAa3BaHUIA.
4 Xumudeckue hopMyIIbl. Xumuaeckue hopmynbl. MHIEKCH 1 1 14.09.23
OtHocurenbHast aToMHast 1 [KO3QpuieHThl. OTHOCUTENIbHBIE AaTOMHASI U
MOJIEKYJISIpHASI MACCBHI. MoJieKynsgpHas macchl. [IpoBenenue pacuetoB
MAaCCOBOM JIOJIM XUMUYECKOTO JIEMEHTa B
BEIIECTBE HA OCHOBE €r0 (DOPMYIIBL.
ATOMBI XUMHUYECKUX IIEMEHTOB 8
5 OcHOBHBIE CBEJEHUS O ATOMBI KaKk (popMa CyILIeCTBOBaHUS XUMHUYECKUX | 1 18.09.23

CTPOEHUU aTOMOB.
H3MeHneHnus B cocTase siaep
aTOMOB XHMHYECKHUX
3JIEMEHTOB. M30TOMEI.

ps1eMeHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU
aTOMOB. Jl0Ka3aTesIbCTBa CIOKHOCTH CTPOCHHUS
aToMoB. OnbIThl Pezepdopna. [Inanerapuas
MOJI€Nb CTpOeHUs aroma. CocTaB aTOMHBIX S7Ep:
[IPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS ATOMHAs
Macca. B3auMoCBs3b MOHATHH «IIPOTOHY,
«HEHTPOH», «KOTHOCUTENIbHASI AaTOMHAsI Maccay.
3MeHeHne unciia IpOTOHOB B SApe aTOMa —
00pa30BaHUE HOBBIX XUMUYECKUX HIEMEHTOB.
3MeHeHne unciia HEUTPOHOB B sJIpe aToMa —
oOpazoBanue n3oronos. CoBpeMEHHOE
OTIPEIEIICHUE TIOHATUS «XUMUYECKUN JIEMEHT.

30TOmBI Kak PAa3HOBHUIHOCTHU ATOMOB OAHOT'O




XUMHUYCCKOI'O 3JICMCHTA.

6 CrpoeHue 3JIeKTPOHHBIX OneKTpoHbl. CTPOEHHE NEKTPOHHBIX YPOBHEN 21.09.23
000JI09eK aTOMOB ATOMOB XMMHYECKHUX JICMEHTOB MaJIbIX
1epuooB. [loHsATHE O 3aBEPIICHHOM
PIIEKTPOHHOM ypoBHE. [lepuondeckas cucrema
xuMudeckux anemenToB . . MenneneeBa u
CTpPOCHHE aTOMOB — (DPU3UIECKUI CMBICIT
MOPSITKOBOTO HOMEPA AIEMEHTa, HoMepa
TpYIIIBI, HOMEpa Meproia.
7 N3menenue uncia 3MeHeHue unciia 3JIeKTPOHOB HA BHEIIHEM 25.09.23
AJIGKTPOHOB Ha BHEITHEM PIICKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO
SHEPreTHYECKOM YPOBHE DIIeMeHTa — 00pa30BaHUE MOJIOKHUTEITHHBIX U
ATOMOB XHMHYECKHX OTpHUIATEIILHBIX HOHOB. MIOHBI, 00pa3oBaHHBIC
JJIECMEHTOB AQTOMaMH METAJJIOB M HeMeTaJIoB. [IpuanHbI
M3MCHEHUS METaUTMUYECKUX U HEMETAIINYECKUX
CBOMCTB B nepuojiax u rpymnmnax. O0pa3zoBanue
OuHapHBIX coequHeHui. [lonsTre 06 noHHOMN
cBs13u. Cxembl 00pa30BaHUsSI HOHHOM CBSI3H.
8 BsaumoeiicTBre aTOMOB Bs3anmonencTBre aTOMOB 3JI€MEHTOB- 28.09.23
3JIEMEHTOB-HEMETAJIIOB HEMETAIJIOB MKy co00il — oOpa3oBaHue
Mex 1y coooil. KoBasieHTHasT  |[IByXaTOMHBIX MOJICKYJT MPOCTHIX BEIICCTB.
HEMOJIIpHAs XUMUIecKast KoBasieHTHas HEeTTOJISIpHAst XAMUYIECKas CBS3b.
CBSI3b DJIEKTPOHHBIE M CTPYKTYPHBIE (DOPMYJIBI.
9 KoBanentnas nonsipHas B3anmMoielicTBe aTOMOB HEMETAIOB MEXK Ty 02.10.23
XUMUYECKasl CBSI3b co00li — 0Opa3oBaHUEe OMHAPHBIX COCTUHECHUN
HEMETAJUIOB. DJIEKTPOOTPHUIIATEIIBHOCTb.
KoBaneHnTHas nosisipHas cBsi3b. [loHsitue o
BAJICHTHOCTH KaK CBOMCTBE aTOMOB
00pa30BBIBaTh KOBAJICHTHBIC XUMUYECKUE CBSI3HU.
CocraBiienre GopMys1 OMHAPHBIX COCTUHEHH 110
BaJICHTHOCTH. HaxoieH1e BAJICHTHOCTH T10
dbopmyse OMHAPHOTO COSAMHEHUS
10 | Merammueckas XuMudeckas |B3auMOIEHCTBHE aTOMOB METAJLIOB MEXKTY 05.10.23
CBSI3b. co00li — 00pa3oBaHUE METAIUTUYECKUX
KpucTauioB. [IoHATHE O METANTMYECKON CBS3U.
11 | O6o061IeHNE U O000IIIeHNE U CUCTEMATH3ALUS 3HAHUN 10 TEME 09.10.23
CUCTEMAaTH3aIUs 3HAHUHA TI0 |« ATOMBI XUMHYECKHX JICMEHTOR
TeMe «ATOMBI XUMHYECKHX
AIIEMEHTOBY
12 | KonTpomasHas paboTa no KonTtponbHas paboTa 1o TeMe « ATOMBI 12.10.23
TeMe «ATOMBI XUMHUUYECKHX  [XUMHYECKHX IJIEMEHTOBY
AIIEMEHTOBY
IIpocThie BemecTBa
13 | IIpocTsie BemecTBa- TlonosxeHne MeTaJIOB U HEMETAILIOB B 16.10.23
METaJLTbI. [Teprouueckoii cucTeMe XUMHUIECKUX
hiemeHToB /. 1. MenneneeBa. Baxkueiinie
MPOCTHIC BEIIECTBA — METaJIbI (Kele30,
QTIOMUHUH, KalbIIUNA, MATHUHN, HATPHIA, KaJIHii).
OO6mue puznyeckrue CBOMCTBa METaIIOB.
14 | IlpocTeie BemecTBa- Baxkneiilne npocTsie BellleCTBa-HEMETAILIBI, 19.10.23




HEMCTAJIbI.

00pa30oBaHHBIE ATOMAaMH KUCIIOPO/a, BOJOPO/Ia,
a3zoTa, cepbl, hocdopa, yriaepoaa. Monekysl
MPOCTBIX BEIIECTB-HEMETAJUIOB — BOJIOPOJIA,
KUCIIOPO/Ia, a30Ta, TaloreHOB. OTHOCHTEIbHAS
MoJieKyisipHast Macca. CliocCOOHOCTh aTOMOB
XUMHYECKUX 3JIEMEHTOB K 00pa30BaHUIO
HCCKOJIBKHX IMMPOCTBIX BECIICCTB — AJUIOTPOIINAA.
AJIJIOTPOITHBIC MOAM(DUKAIINN KUCIIOPO/Ia,
docdopa, ooBa. MeTauIMIecKue u
HEMETAJNTHYECKUE CBOMCTBA ITPOCTHIX BEIIECTB.

15 | KosimuecTBo BemiecTna. Uucno ABoraapo. KonmnuectBo Bemectsa. Moib. | 1 23.10.23
16 | MonspHbIii 00BEM ra3oB. MoutsipHast Mmacca. MoJIIpHBINA 00BeM 1 26.10.23
ra3000pa3HBIX BemecTB. KpaTHbIC eTUHUIIBI
W3MEpPEHUS KOJIMIECTBA BEMIECTBA — MIUIIAMOJb
U KAJIOMOJTb, MUJUTUMOJIIPHAS M KHJIOMOJISIPHAS
MacCCBhI BEIECTBA, MAJUTUMOJISIPHBINA 1
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.
PacyeTsl ¢ UCITOIL30BAHUEM TTOHSITHI
«KOJIMYECTBO BEIIECTBA», «MOJIIPHAST Maccay,
«MOJISIPHBIN 00bEM Tra30By, «UUCIO0 ABOTaJpoy.
17 | Peurenne 3amad. Pemenne 3amauy. 1 06.11.23
18 | O06oO6IIIEHNE U O0001IeHNe U cCUCTEMATH3AIN 3HaHUI o TeMe | 1 09.11.23
cucrtemaTtusanus 3Hanui o («IIpocTeie BemecTBa»
teMe «IIpocThie BemecTBa»
CoennHeHne XUMHUYECKAX IIEMEHTOB 16
19 | Crenenb OKHUCTICHUS. Crenenp okucienus. CpaBHEHUE CTENIEHU 1 13.11.23
OKHCJICHHUS U BaJICHTHOCTH. OTpeieicHue
CTCTICHH OKHCJICHHS 3JICMCHTOB B OMHAPHBIX
coenuHeHUsX. CocTaBneHue GopMyll OMHAPHBIX
COeIMHEHHH, 00U CII0CO0 UX Ha3BaHMUM.
20 | Baxueiimue Kiaccsl bunapHbIe COeTMHEHHS METAILIIOB U 1 16.11.23
OMHAPHBIX COCTUHCHUIA. HEMETAJIJIOB: OKCH/IBI, XJIOPU/IBI, CYTb(MHIBI U TIP.
OKcHIBIL. buHapHbIe COCTUHEHHS HEMETAIOB: OKCH/IBI,
JICTYYHE BOJOPOJIHBIC COCIUMHEHUS, X COCTaB U
Ha3BaHMs. [IpecTaBuTe M OKCHIOB: BOJIA,
YIJICKHUCIIBIN Ta3, HeraleHasi U3BeCTb.
21 | I'mapuabl METaLIOB U [IpencraBuTeNH IETYyIHX BOAOPOTHBIX 1 20.11.23
HEMETAJIJIOB. COCIMHEHUI: XJIOPOBOIOPOJT K aMMHAK.
22 | OcHOBaHUS (OCHOBaHUSI, UX COCTaB 1 HaA3BaHMUS. 1 23.11.23
23 | OcHoBauus PacTBOpMMOCTH OCHOBaHUM B BOJIE. 1 27.11.23
[IpencTaBuTeNH MIEIOYCH: THAPOKCHIBI HATPHS,
kaus U kanbius. [lonstue 06 nHAMKATOpaxX U
KayeCTBEHHBIX PEaKIUsIX.
24 | Kucnotsr KucnoTsl, X cocTaB U Ha3BaHUSL. 1 30.10.23
25 | Kucnotsl Knaccudukanus kucnor. [Ipencrasurenu 1 04.12.23

KHCJIOT: CEPHas, COJIsAHasA, a30THad. [TonsTre o
mkasne kucnotHocty (mkana pH). U3menenue

OKpPAaCKU MHAUKATOPOB




26 | Comm Conu KaK IPOM3BOIHBIE KUCIIOT M OCHOBaHMM, ux| 1 07.12.23
COCTaB U Ha3BaHUsA. PacTBOPUMOCTB COJIEH B
BoJe. [IpencraBurenu cosiei: XJIOpua HATPUs,
kapOoHaT U pocdar KaabIHsL.
27 | Comn 1 11.12.23
28 | AmopdHbIe n AMOp(HBIE U KPUCTAUIMISCKUE BEIIECTBA. 1 14.12.23
KPUCTAJUIMYECKUE BEECTBA. |MeKMOJIEKYIsIpHbIE B3aUMOJACHCTBUSA. THITbI
Kpucranmuueckue pemerkd  [KpUCTAJUIMYECKHUX PEIIETOK. 3aBUCHUMOCTD
CBOWCTB BEIIECTB OT TUIIOB KPUCTATUIMIECKUX
pemeToK.
29 | Yucreie BemecTBa 1 cMecH.  Yuctele BemectBa U cMmecH. [Ipumeps! xxuaknx, | 1 18.12.23
TBEPAbIX U ra3000pa3HbIx cMecel. CBoiicTBa
YUCTBIX BelleCTB U cMecer. VX cocras.
30 | IIpakTuaeckas padota Nel AHAJIA3 TIOYBBI U BOJIBI 1 21.12.23
«AHaIIN3 TTOYBBI U BOJIBD)
31 | MaccoBas u o0beMHas 1o (MaccoBast 1 00bEeMHas I0JIM KOMITOHEHTa cMecH. | 1 25.12.23
KOMIIOHEHTOB CMECH PacdeTsl, CBSI3aHHBIE C NCTIOJIB30BAHUEM TTOHSTHS
«TOTISI.
32 | IlpakTrueckas padorta Ne2 [IpuroTtoBiieHue pacTBopa caxapa u pacuer ero | 1 28.12.23
«IIpurotoBneHue pacTBopa  [MacCOBOM J0JIH B PaCTBOpE
caxapa M pacueT ero
MAacCOBOM JIOJIM B PACTBOPE»
33 | O600uIeHE U O0001IeHNEe U cCUCTEMATU3ALM 3HaHUI o TeMe | 1 11.01.24
cucremaru3anus 3HaHuii Mo [«CoeMHEHNS] XUMUYECKHUX 2JIEMEHTOBY
TeMe «CoequHeHus
XUMHYECKUX DJIEMEHTOB)
34 | KonTpoabsHas paboTa 1o KonTtposibHast pabota o teme «CoeTuHEHHS 1 15.01.24
teMe «CoeauHeHUs XUMHUYECKUX DJIEMEHTOBY
XUMHUYECKUX DJIEMEHTOB)
W3MeHeHust, Mpoucxosiye ¢ BEIeCTBAMU 14
35 | IlpakTuyeckas padbora Ne3 [ Ipuembl oOpateHus ¢ 1abopaToOpPHBIM 1 18.01.24
«[Ipuemsl obparienus ¢ o0opynoBanueM. HarpeBanue BelecTa B
1abopaTopHBIM OTKPBITOM IJIAMEHH
obopynoBanueM. HarpeBanue
BEII[ECTBA B OTKPHITOM
TUTAMEHI
36 | dusnueckue ABICHUS B [loHsaTHe ABICHMI, CBI3aHHBIX C U3MEHEHHAMH, | 1 22.01.24
XUMHH. XUMUAYECKUE POUCXOSIIUMHU C BEIIECTBOM. SIBIeHMS,
peaxkiuu CBSI3aHHBIC C U3MEHEHHEM KPUCTAITTHYECKOTO
CTpOEHUS BEIIECTBA MIPH MOCTOSHHOM €r0
cocraBe, — (usnueckue sBieHus. Puznyeckue
SIBJICHUS B XUMHH: TUCTHILISIHS,
KPUCTAJUTH3AIs, BBITAPHUBAHUE U BO3TOHKA
BEIIECTB, PUIBTPOBAHNE U LIEHTPUDYTUPOBAHHUE.
SIBiieHUs, CBA3aHHBIE C M3MEHEHUEM COCTaBa
BEIIECTBA, — XUMHUYECKHEe peakiuu. [IpuzHaku u
YCIOBUS MTPOTEKAHUS XUMUYECKUX PEAKITHH.
Brienenue TeioThl U CBETa — PEaKIuu
ropenus. [loHsTHe 00 3K30- U SHAOTEPMHUUECKUX
€aKIMsIX. 3aKOH COXpaHEHMs MACChl BEIECTB.
37 | IlpakTnueckas pabota Ned Habmtonenue 3a ropsieit cBevoit 1 25.01.24




«Habnronenue 3a ropsieit
CBEUOI»

38 | IlpakTuueckas padorta Ne5 [Ipu3HaKK XMMUYECKUX peaKkiuil u ycnoBus ux | 1 29.01.24
«[Tpu3HaKM XUMHUYECKUX POTEKAHHS
peaKkuuii U yCIOBUS UX
MIPOTEKAHMSD)
39 | XuMuyeckne ypaBHECHUSI. XUMHUYECKUE YpaBHEHMsI. 3HAU€HUE UHAEKCOB U | 1 01.02.24
kodppurmeHToB. CocTaBICHHE ypaBHEHUN
XUMHYECKUX PEAKIIUH.
40 | PacueTsl IO XUMHUYECKUM Pacuersl o xuMU4eckuM ypaBHeHUsIM. Pemenue| 1 05.02.24
YpaBHEHHSIM. 3324 Ha HAaX0KJICHHE KOJIMYECTBA, MACChI WIIN
41 | PacyeTsl MO XUMHUYECKUM 00beMa MPOAyKTa PEAKIUU 1O KOJUYECTBY, 1 08.02.24
YpaBHEHHSIM. Macce WM 00beMY HCXOHOTO BEIIECTBA.
PacdeTsI ¢ UCTIOIB30BaHUEM TOHSTHS «I0JISD»,
KOTJIa MCXOHOE BEIIECTBO JIAaHO B BUE PAcTBOpA
C 3aJTaHHOM MacCOBOM JI0JI€M paCTBOPEHHOTO
BEIIECTBA MM COJICPKUT OTIPEACTICHHYIO JOITI0
[IPUMECEH.
42 | Peaknust pa3ioKeHUsI. Peakuuu paznosxxenus. [Ipeacrasnenue o 1 12.02.24
CKOpPOCTH XMMHUYECKHNX peakunid. KataimmusaTopsl.
DepMEHTHI.
43 | Peaknus cOeqUHEHUA. Peakiuu coequuennsa. Katanurnueckue u 1 15.02.24
HEKaTATUTHYECKIE PEAKIINU, 0OpaTHMbIE 1
HEOOpaTUMBIC PEAKITUH.
44 | Peakiuu 3aMeleHN. Peakiuu 3amelnenus. Psag akTHBHOCTH MeTalIoB,| 1 19.02.24
€ro UCHOJIB30BaHUE JUIsl IPOTHO3UPOBAHUS
BO3MOYKHOCTH NMPOTEKAHUS peakKui MEX Ty
MeTaJlJIaMU M KHCIIOTaAMH, PEAKIIHI1 BHITECHEHHUSI
OJIHUX METaJUIOB U3 PACTBOPOB UX COJIEH
NPYrMMU METajlJIaMu.
45 | Peakuuu oOMeHa. Peakiiuu oOmeHa. Peakuiun HeWTpaau3amuu. 1 22.02.24
'Y cnoBust mpoTekaHus peakuii ooMeHa B
[pacTBOpax J10 KOHIIA.
46 | Tunbl XuMHUYECKHUX peakuid [T UMbl XUMUYECKUX PEAKIMi Ha TIPUMEpe 1 26.02.24
Ha IpUMEpE CBOWCTB BOABL.  (CBOMCTB BOJIbL. Peakiius pa3ioxeHus —
PIIEKTPOJIN3 BOJIBL. Peakuuu coennHeHus —
B3aMMO/ICIICTBUE BOJIbI C OKCHIAMU METAIIJIOB U
HEMETAIJIOB. Y CIIOBHE B3aUMOJICHCTBHS OKCHIIOB
METaJIJIOB 1 HEMeTaioB ¢ BoJou. [lonsarue
«TUAPOKCUIBD). Peaknu 3ameneHus —
B3aMMO/ICIICTBUE BOJIbI C MeTalIaMH. Peakuuu
oOMeHa — rMJIpOJIN3 BELECTB.
47 | ObobuieHne u O060011eHne U cucTeMaTu3alus 3HaHuii mo teme | 1 29.02.24
cucTeMaTu3anus 3HaHui mo  («M3MeHeHus1, MPOUCXOASIIHE C BEIIECTBAMM»
Teme «3meHenus,
MIPOUCXOJIAIINE C
BEIIIECTBAMUY
48 | KonrposbHas paboTa 1o KonTposnbsHast padoTa no teme «M3menenus, 1 04.03.24
teme «/3MeHeHus, POMCXOIAIINE C BEIECTBAMI
MIPOUCXOIAIINE C
BEIIECTBAMUY
PactBopenue. PactBopbl. CBOIiCTBa pacTBOPOB 3JEKTPOIUTOB 20




49 | PactBOpeHue. PacTBOpeHHe Kak (PM3NKO-XUMHUECKHUI MpoIiecce. 07.03.24
PactBopumocTs BemectB B [[loHsTHE O THApaTaX U KPUCTAIUIOTHApPATAX.
BOJIC. PactBopuMocTh. KpuBbie pacTBOPUMOCTH Kak
MOJIeTTh 3aBUCUMOCTH PACTBOPHUMOCTH TBEP/IBIX
BEIIIECTB OT TemIiepaTypbl. HachlleHHbIE,
HEHACHIIIICHHBIC U IIEPECHIIIICHHBIC PACTBOPEI.
3HaYCHUE PACTBOPOB JJISI IPUPOJIBI U CEITBCKOTO
XO3SICTBA.
50 | DnekTponuTHYEeCKas [loHsTHE 00 IEKTPOIUTUYECKOM TUCCOLUALINY. 11.03.24
JICCOIIHAITHSI. DJIEKTPOIUTHI U HEIICKTPOIHUTEL. MeXaHu3M
TICCOIUAITAIN STIEKTPOIMTOB C PA3IMYHBIM
xapakTepoM cBsi3u. CTETICHb AIEKTPOTHTHYECKOM
nuccormanyu. CHIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.
51 | OcHOBHBIE NOJIOKEHUS OCHOBHBIE TIOJIO’KEHUS TEOPUU 14.03.24
TEOPHH IEKTPOJMTUICCKON  PICKTPOJUTUYSCKON TUCCOIUAIIAN
JIMCCOTTMAITIH.
52 | MoHHbIe ypaBHEHHS. Wonuble ypaBHeHUs peakuuii. Peakuun oOMeHa, 25.03.24
uaymuye 10 koHna. Kinaccudukaus HOHOB B UX
CBOICTBA.
53 | Kucnotsl, ux knaccudukamnust [KuciaoTsl, ux kiraccupukanus. JJucconuanus 28.03.24
Y CBOICTBA. KHUCJIOT U UX CBOMCTBA B CBETE TEOPHUH
54 | Kucnotsl, ux Kaaccu(uKaIus PIEKTPOIUTUIECKON TUCCOLMALINN. 01.04.24
Y CBOICTBA. MonexkyJIsspHbIE 1 HOHHBIE YPABHEHUS PEAKIIUN.
B3anMonencTBie KUCIOT ¢ METAJUIAMU.
DIJIEKTPOXUMHUYECKUH P HAIPSHKECHU I
METaJUI0B. B3anMoielicTBrE KUCIIOT C OKCHIAMU
METaJUI0B. B3anMonelcTBre KUCIIOT C
OCHOBAHUSMHU — PEaKIUs HeUTpanu3aluH.
B3aumoaencTBre KUCIOT C COSIMH.
lcnosib30BaHue TaOIUIBI PACTBOPUMOCTH TSI
XapaKTePUCTUKU XUMUYECKHX CBONCTB KUCIIOT.
55 | OcHoBaHus, UX OcHoBanusl, X Kiaccudukamus. JJucconmarus 04.04.24
KJ1acCH(UKaAIUs U CBOMCTBA. |OCHOBAHUM M UX CBOMCTBA B CBETE TEOPHUHU
56 | OcHoBaHus, UX PIEKTPOJIUTUYECKOU JUCCOLIMAIIY. 08.04.24
Kaaccu(uKaIus ¥ CBoicTBa.  |B3aumojelicTBuE OCHOBaHUI € COSIMU.
Vcnonb3oBanue TabIUIBI PACTBOPUMOCTH TSI
XapaKTePUCTUKN XUMUYECKHX CBONCTB
OCHOBaHWM. B3aumoencTBue menoyvei ¢
OKCUJAMH HEMETAJIOB.
57 | Okcunpl, ux kinaccudukaius |(O000IEHHE CBEACHHUI 00 OKCUIaX, UX 11.04.24
U CBOIICTBA. KJIacCHU(PHKAIIUU U CBOMCTBAX.
58 | Okcunpl, ux Kiaccupukanus 15.04.24
U CBOMCTBA.
59 | Conm, ux knaccuukanus 1 |Cosu, UX TUCCOLMAIINS U CBOMCTBA B CBETE 18.04.24
CBOIICTBA. TEOPUU DIIEKTPOIUTUIECKON JUCCOIHAITIH.
60 | Comm, ux knaccudukaus 1 [B3anMoaeNCTBHE COJIEH ¢ METallIaMH, 22.04.24
CBOICTBA. 0COOCHHOCTH ITHUX peakuuid. BzanmoneiicTeue
conelt ¢ comsimu. Mcnonb3oBanue TabIUIIbI
[PACTBOPUMOCTH ISl XapaKTEPUCTUKHI
XUMHYECKUX CBOMCTB COJICH.
61 | I'eneruyeckas cBs3b MeXy |[['eHeTHUECKHE psi/ibl METAJIa U HEMEeTalIa. 25.04.24




Ki1aCcCaMH B€IICCTB.

['eneTnyeckas CBSI3b MCKAY KiIaCCaMU
HCOPIraHNYCCKUX BCIICCTB.

62 | [IpakTudeckas padbora Ne6 HouHble peakiuu. Y CIOBUS IPOTEKAHUS 29.04.24
«MoHHBIE peakiuy. YCIOBUS [XUMUYECKHX PEAKLUA MEXKy pacTBOpaMu
MPOTEKAHUS XUMHYSCKUX DIIEKTPOJIMTOB JI0 KOHIIA
peakuuii Mexay pacTBOpaMHu
AIIEKTPOJIMTOB JI0 KOHI[A»
63 | OGoOmmenue n O06001IeHIEe U CUCTeMAaTH3aIMs 3HAHUH 110 TeMe 02.05.24
cucremarusanus 3Hanuii no  [«PactBopenue. PactBopbl. CBolicTBa pacTBOpPOB
teme «PacTBopenue. DIIEKTPOIUTOBY
PactBops1. CBoiicTBa
PacTBOPOB DIEKTPOJIUTOBY
64 | KonTpomabHas paboTta 1o KoHTponsHas padorta o Teme «PacTBopenue. 06.05.24
teme «PacTtBopeHnue. PactBopbl. CBOIICTBA paCTBOPOB IEKTPOITUTOBY
PactBops1. CoiicTBa
pPacTBOPOB DIEKTPOJIUTOBY
65 | OxuCcITUTENHHO- OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH. 13.05.24
BOCCTaHOBHTEIIHHBIC OmnpeneneHne CTeNeHeH OKUCICHUS TS
PEaKIHH. DIIEMEHTOB, 00Pa3yIOIINX BEIIECTBA PA3HBIX
66 | OxucnuTensHO- KJj1accoB. Peakniny HOHHOro 0OMeHa U 16.05.24
BOCCTaHOBHTEIIHHBIC OKHCITUTEITFHO-BOCCTAHOBUTEILHBIE PEAKITHH.
peaKIum. OKUCIIUTENTh ¥ BOCCTAHOBUTEb, OKHCICHHE U
BOoccTaHOBIIeHHE. COCTaBIIeHUE YpaBHEHHI
OKHCJIMTEIbHO-BOCCTAHOBUTEBHBIX PEaKINil
METOJIOM 3JIeKTpoHHOTO OanaHca. CBoiicTBa
MPOCTHIX BEIIECTB — METAJJIOB M HEMETAJIJIOB,
KHCJIOT U COJIEH B CBETE€ OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUil.
67 | IlpakTudeckas pabora Ne7 CBO¥CTBa KUCIIOT, OCHOBAHUM, OKCHUJIOB M COJICH 20.05.24
«CBoiicTBa KHCIIOT,
OCHOBaHUH, OKCUJIOB U
coJiei»
68 | IIpakTuyeckas padbora 8 Pemienne sxkciepuMeHTAIBHBIX 337124 23.05.24

«Pemenue
AKCIIEPUMEHTAIILHBIX 3a1a9».




[Ipunoxkenus xk mporpaMmme:

I'paduk KOHTPONBHBIX U MPAKTHUUYECKUX paboT

Ne
ypoKa

Bun pabotst

Tema

12

KonTponbnas pabora Nel

ATOMBI XMMHUECKUX 371eMeHTOBY. (KoHTpoabHO-
U3MEpUTENIbHbIE MaTepralibl. XuMus. 8 kiacc/
coct. H.IL. Tpoery6oBa. M.: BAKO, 2015,
cTp.86-87)

34

KonTponeHast padoTa Ne2

((COGJII/IHGHI/U{ XUMHUYCCKUX JICMCHTOB)
(KoHTpoIbHO-U3MEpHUTENBHBIC MAaTEPHATIBI.
Xumus. 8 kimace/ coct. H.IL. Tpoerybosa.  M.:
BAKO, 2015, ctp.87-89)

48

KonTtponsHas padorta Ne3

«3MeHeHwMs, MPOUCXOIAIINE C BEIECTBAMM.
(KoHTpoJIbHO-U3MEpHUTENBHBIC MAaTEPHATIBI.
Xumus. 8 kimace/ coct. H.IL. TpoeryboBa.  M.:
BAKO, 2015, ctp.91-92)

64

KontponbHas padoTta Ned

PactBOpenue. PactBopel. Peakiiuu HOHHOTO
oomena u OBP» (KoHTpoapHO-M3MepUTENHHBIC
Marepuanbl. Xumus. 8 kiaacc/ coct. H.II.
TpoeryboBa. _M.: BAKO, 2015, c¢tp.92-94)

30

[IpakTuueckas pabora Nel

Amnanu3 nouBsl ¥ BoJb (Xumus, 8 kinacc: yueo.
s obmeo6pasosar. Yupexaenuii/ O.C.
lNabpuensu. — 17-e u3a., crepeotur. — M.: Jlpoda,
2017, ctp.181-183)

32

IIpakTuyeckas padora Ne2

{IpuroToBieHre pacTBOpa caxapa U pacyer ero
MaccoBO¥ 10J1H B pacTBope» (Xumus, 8 kiacc:
yue0. [ o6meobpazoBat. Yupexaenunii/ O.C.
labpuenss. — 17-e u3z., crepeotun. — M.: [Ipoda,
2017, ctp.185)

35

IIpaktuyeckas padora Ne3

{Ipuemsbl oOparenus ¢ 1a60paTopHBIM
obopynoBanuem. HarpeBaHue BeliecTBa B




OTKpPBITOM TTaMeHm» (Xumus, 8 kinacc: yueo. s
obmreoopazosar. Yupexaenuit/ O.C. 'abpuensH.
— 17-e m3x., crepeoturn. — M.: JIpoda, 2017,
ctp.174-180)

37

[IpakTtuyeckas padora Ned

«Habmronenue 3a ropsiueit ceeuoin» (Xumus, 8
kiacc: yuae0. Jlns obmeoOpazoBar. YupexaeHuit/
0O.C. I'abpuensn. — 17-e uzn., crepeorun. — M.:
Hpoda, 2017, ctp.180-181)

38

[IpakTiueckast padora Neb

[Ipy3HaKy XMMUYECKUX PEAKIUI U YCIOBHS MX
nporekanusy». (Xumus, 8 kiacc: yueo. JJus
o6meooOpazoBat. Yupexaenuit/ O.C. 'abpuensH.
—17-e u3n., crepeoturn. — M.: JIlpoda, 2017,
ctp.183-184)

62

[Tpaktudeckas padora Neb6

HonHble peakuuu. Y ClI0BUA MPOTEKaHUS
XUMHYECKUX PEAKIHA MEXIy PAaCTBOPAMH
AJIEKTPOJIUTOB 70 KOHIa» (Xumus, 8 kiacc: yueo.
st obeo6pazosar. Yupexaenuii/ O.C.
lNabpuensu. — 17-e m3a., crepeotun. — M.: JIpoda,
2017, ctp.237-239)

67

[IpakTuueckas padota Ne7

«CBOMCTBA KHUCJIOT, OCHOBAHHI, OKCHJIOB U COJICH»
(Xumus, 8 kmacc: yue6. [{ns obmreodpaszonar.
Vupexnenuii/ O.C. 'abpuenss. — 17-e usn.,
crepeotui. — M.: Jlpoda, 2017, ctp. 241).

68

[IpakTuueckas padota Ne8

«Pemenne sKCcriepuMEHTANIBHBIX 3a1a9» (Xumus, 8
kiacc: yueb. s ob6meoOpa3oBar. YupexaecHui/
O.C. TI'abpuensiz. — 17-e u3a., crepeoturr. — M.:
Hpoda, 2017, ctp. 242-243)




Kputepuu onienrBanust yaueOHOU JeSTENBHOCTH 00ydarOIUXCs

OrieHka 3HaHUM, YMEHUH U HABBIKOB 00YJArOIIUXCS IO XUMUH

Or1eHka ycTHOTO OTBETa

OtmeTka «5»:

- J1aH TIOJIHBIN U MPaBUJIbHBIA OTBET HA OCHOBAaHUM U3Y4YEHHBIX T€opuid, 14

- MaTepHaJl U3JI0)KEH B OMPECICHHON JIOTUUECKON TTOCIIeIOBATEILHOCTH, TUTEPATYPHBIM
SI3BIKOM,

- OTBET CaAMOCTOSTCIIHLHBIM.

OtMmeTKa «4»:

- JIaH TIOJTHBIM M MPABUJIbHBIA OTBET HA OCHOBAaHWH MU3YYECHHBIX TEOPHU,

- MaTepHaJl U3JI0)KEH B OMPEICTICHHON MTOCIIeI0BATEILHOCTH,

- JIOMYIIEHBI 2-3 HeCyIeCTBEHHBIEC OIITMOKH, UCITPABJICHHBIC TT0 TPEOOBAHUIO YUUTEIIS, WU JaH
HEIIOJIHBIA M HEUETKHUM OTBET.

OtMeTKa «3»:

- JIaH TOJIHBIA OTBET, HO MPHU ATOM JOMYIEHA CYIIECTBEHHAs OINOKa

WJIA OTBET HEMOJHBIN, MOCTPOEH HECBA3HO.

OTMeTKa «2»:

- OTBET OOHAPY)KMBAET HEIMTOHUMAHUE OCHOBHOTO COJICP)KaHUs y4eOHOTO MaTepHIIa,

- JIOMYIIEHBI CYIIECTBEHHBIC OIMOKH, KOTOPBIE YU-Csl HE MOYKET UCIIPABUTD MPU HABOIAIINX
BOIMPOCAX YUUTEJIS.

OneHka yMEHHMH peniaTh 3a1a4u

OtMeTKa «5»:

- B JIOTHYECKOM PACCY)KJICHUH U PEIICHUU HET OIUOOK,

- 3aJ1a4a perieHa ParuoHaIbHBIM CIIOCOOOM.

OtMeTKa «4»:

- B JIOTUYECKOM PACCY)KJICHUU U PEUICHUH HET CYIIECTBEHHBIX OINOOK, IPU 3TOM 3a/1a4a
perieHa, HO He palMOHAIBHBIM CIIOCO00M,

- IOMYyIIIEHO He 6oJiee ABYX HECYIIECTBEHHBIX OIIUOOK.

OtMeTKa «3»:

- B JIOTHYECKOM PACCYKJEHUU HET CYIECTBEHHBIX OLTHOOK,

- IOMYCKaeTCs CYIIECTBEHHAs OITMOKAa B MaTEMaTHYECKUX pacyeTax.

OTMeTKa «2»:

- HMMEIOTCA CYHIECTBEHHBIC OMHUOKHU B JJOTHYECKOM PACCYKICHUH U PEIICHUU.

OrneHka SKCIepPUMEHTANBHBIX YMEHHUH (B IIpOIECCe  BBIMOJHEHHS MPAKTUYECKUX PadOT 1Mo
WHCTPYKIIUN)

OTtMeTKa «5»:

- paboTa BBIMOJHEHA TOTHOCTRI0. CenaHbl MpaBUIbHBIE HAOIOIEHUS U BBIBOIBI,

- 9KCIIEPUMEHT OCYIIECTBIIEH TI0 IJIaHy, C YIeTOM TEXHUKH 0€30MacHOCTH U MPaBU pabOTHI C
BEIIIECTBAMU U MIPUOOPAMH,



- IPOSIBJICHBI OPraHU3alMOHHO-TPYAOBBIC YMEHUS (TIOIIEP>KUBACTCS YUCTOTA paboyero mecra ,
MIOPSIIOK Ha CTOJIE, DKOHOMHO HUCIIOJIb3YIOTCSl PEAKTUBBI).

OtMmetka «4»:

- paboTa BBIMIOJIHEHA, C/ICTaHbl IPABHIbLHBIC HAOIIOICHUS ¥ BBIBOIBI: SKCIIEPUMEHT BHITIOJTHEH
HEMOJIHO WJT HAOIIOAAr0TCS HECYIECTBEHHBIC OIMOKHU B pa-

00Te ¢ BelmecTBaMH U IPUOOPaMHU.

OtMmetka «3»:

- OTBET HEMOJHBIM, padoTa BHINOJHEHA TPABUIILHO HE MEHEE YeM HAIlOJIOBUHY JOIYIICHA
CyIIIECTBEHHAsI OITMOKa (B X0OJI€ KCIIEPUMEHTA, B OOBSICHCHUH, B

odopmnernn padbotsl, o Th mpu pabdore ¢ BemecTBamMu U mpudbOpaMu), KOTOPYIO
yyaluiicst HCIpaBiseT Mo TpeOoBaHUIO yuuTens. 15

OtmeTka «2»:

- JIOMYILEHBI IBE UM 0oJiee CyleCTBEHHbIE OMIMOKU B X0/I€ SKCIIEPUMEHTA, B 00bSICHEHNUH,
B opopmienun pabotsl, o Th npu pabote ¢ BemecTBaMu u

npubopamMu), KOTOpbIE yJalllUKCs HE MOKET UCTIPABUTb.

OreHKa yMEHHM peniaTh IKCIIEPUMEHTAIbHBIE 3aa41

[Ipu o11eHKE ATOTO YMEHUS CIEAYET YIUTHIBATh HAOMIOICHUS YIUTEIS U MIPEIBSIBIIIEMbIC
YYaIIUMCS Pe3yJbTaThl BBITIOJHEHUSI OTIBITOB.

OtMmetka «5»:

- IJIaH pelIeHus 3a/1a4l COCTAaBJIEH MIPABUIIBHO, OCYILIECTBIIEH OI00P XUMUYECKIX PEAKTUBOB U
000pyI0BaHUs, TAHO MOJTHOE OOBSICHEHUE U C/ICTIAHbI BBI-

BOJIBI.

OtmeTka «4»:

- TJIaH PeUIeHHs COCTABJIEH MTPABUIIBHO,

- OCYIIECTBJIEH MOA00P XUMHUYECKUX PEAKTUBOB U 000PYI0BaHUS.

- JIOMIIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMMOOK (B 0OBSICHECHUH M BBIBOJIAX).

OtMmerka «3»:

- IJIaH peIleHHUs COCTaBJIEH MPaBUIbHO,

- OCYIIECTBJIEH MOA00P XUMUYECKUX PEAKTHUBOB M 000PYAOBAHHUS.

- JIOMYIII€HA CYIIECTBEHHAs OIINOKa B OOBSICHEHUH U BBIBOJIAX.

OtMmetka «2»:

- IOMYILIEHHI 1Be U OoJjiee omuOKU (B IUIaHE PElIeHUs, B MOJ00pPEe XMMHUYECKUX, PEaKTUBOB U
000opynoBaHus, B OOBSICHEHHH M BHIBOJIAX).

OneHka 3a MUCbMEHHYIO KOHTPOJIBHYIO paboTy

[Ipu onleHUBaHUU OTBETA yJallerocs He0OX0IMMO YUTHIBATh KAYECTBO BBIMIOJIHEHUS pabOTHI 110
3ananusM. KoHTposipHas paboTa O1leHUBAETCS B LIETOM.

OtMmetka «5»:

- J1aH TIOJIHBIN OTBET HA OCHOBE M3yYEHHBIX TEOPHIi, BO3MOKHA HECYIIIECTBEHHAS OIIHOKA.
OtMmetka «4»:

- IOMMYCTHUMa HEKOTOPasi HEMOJIHOTAa OTBETA, MOKET ObITh HEe 0oJiee IBYX HECYIIECTBEHHBIX
OILINOOK.

OtmMmetka «3»:

- paboTa BBITIOJTHEHA HEMOJIHO (HO HE MEHEe YeM HaIlOJIOBUHY), UMEETCs He OoJiee 0OHOU
CYIIIECTBEHHOM OMUOKHU U TPU 3TOM 2-3 HECYILIECTBEHHBIE.

OtMmetka «2»:

- paboTa BBITIOJIHEHA MEHbIIIE YeM HAIOJIOBUHY,

MMeeTCs] HECKOJILKO CYIIECTBEHHBIX OMIHOO0K. 16

[Ipu orieHKe BHIIOTHEHHUSI MUCHMEHHOW KOHTPOJIBHON pabOTHI HEOOXOIMMO YUUTHIBATH
TpeOOBaHUs eTMHOTO OporpadhuuecKoro pekruma.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO PA0OTY KOPPEKTUPYET MPEANISCTBYIOIINE IPU
BBICTABJICHUH OTMETKHU 32 YE€TBEPTh, MOJIYTOJIue, TO/I.

JOTYILIEHBI CYIIECTBEHHBIE OMIMOKH MPH 3aKIAJKE OTbITa U €ro 0popMIIeHUH
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IlogcuurenbpHad 3ammcKa

Pabouast nporpamma mo ¢usuke s 9 kiacca cocraBiieHa Ha ocHoBe DeiepanbHOro
KOMIIOHEHTa TOCYJJapCTBEHHOTO CTaHJIapTa OCHOBHOTO O0IEro o0Opa3oBaHUs U peau3yeTcs Ha
OCHOBE CIICITYIOIIUX JOKYMEHTOB:

o Denepanpubiii 3akoH «O0 oOpazoBanmu B Poccuiickoit ®@enepamum» ot 29.12.2012
Ne273-D3;

o denepanbHBIN rOCYIapCTBECHHBINH 00pPa30BaTENLHBIN CTAHAAPT OCHOBHOTO OOIIETro
o0Opa3oBaHus, YTBEP:KIEHHOTO MprKa3oM MuHuctepcTBa oOpasoBanus u Hayku PD ot 17
nexaopst 2010 roma Ne 1897;

e OcHoBHas o0pa3oBaTeIbHas IporpaMma OCHOBHOT0 0011ero oopaszosanust MKOY
3acekoBckoit OOII.

e [IpenomaBanue BeaeTcs Mo y4eOHUKY «XuMuUs» s 9 kimacca 0011e00pa3oBaTeIbHBIX
yupexenuii / O.C. I'abpuensn, M. «IIpocsemenuney, 2019 rona

Henu u 3amaun, pemaeMple MpH peain3auy padodei mporpaMmal:

e  @DOpMHpPOBAHHE Yy yHAIIUXCA LIETOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

e Pa3BuTHe O3HABaTEILHEBIX HHTCPCCOB, MHTCIICKTYAJIBHBIX U TBOPYCCKUX CIIOCOOHOCTEH
yyaluxcs B IMpolecce M3y4eHHs XMMUYECKOW Hayku U e€ BKJIaJa B COBPEMEHHBIM Hay4dyHO -
TEXHUYECKUH mporpecc; (HopMHUpOBaHME BAXKHEHUIINX JIOTHYECKHX ONEpaluil MbIIUICHUS
(ananu3, cuHTE3, 0000IICHIE, KOHKPETH3AIIHs, CPAaBHEHUE U Jp.) B TIPOIIECCE MO3HAHKS CUCTEMBI
BOXHEUIIIMX TOHATHI, 3aKOHOB W TEOPUUA O COCTaBE, CTPOCHUH, CBOWMCTBAX U MPUMEHEHUHU
XMUMHYECKUX BEIIECTB.

e Bocnuranue yoexxIEHHOCTH B TOM, YTO MPUMEHEHHE TOJYyYeHHbIX 3HaHUNH U YMEHHI 10
XUMHH SIBJISIETCSI OOBEKTUBHON HEOOXOIUMOCThIO /il Ge30macHOi paboThl C BeLIECTBAMH U
MaTepuagamMu B ObITY U Ha IIPOU3BO/ICTBE.

e JlpoexktupoBaHnue ¥ peaqu3alus BBITYCKHUKAMHU OCHOBHOW  IIKOJBI  JINYHOM
oOpa3oBaTelIbHOM TpaekTopuu: BbIOOp mpoduias oOydeHUs B cTapiied IMIKOJe WU
podeccuoHaIbHOTO 00Pa30BaTEIBLHOIO YUPEKICHUS.

e OsnnaneHue KITFOYEBBIMHU KOMITETEHIUSIMH: y4eOHO-TI03HABATENbHBIMH,
MH(OPMALMOHHBIMH, [IEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKAaTUBHBIMHU.

e Jlna nocTmKeHUs STHX Lelell B Kypce XUMHUU Ha CTYIIEHH OCHOBHOIO OOIIEero
00pa30BaHuUs PEIIAIOTCS CISAYIOLIUE 3a1a4H:

e (opMmupyIOTCSI 3HAHUS OCHOB XMMMYECKOW HAyKW — OCHOBHBIX (DaKTOB, MOHATHIA,
XMMHMUYECKUX 3aKOHOB M TEOPUH, BBIPA)KEHHBIX IOCPEACTBOM XUMHUECKOTO A3BIKA;

e pa3BUBAIOTCS yMeHHUs HaOmonaTb U OOBACHAIOT XUMHUYECKUE SIBJICHUS, TPOUCXOIAIINE
B IIPUPO/IE, Ta0OPATOPHBIX YCIOBUSX, B OBITY M Ha IIPOU3BOJICTBE;

® [IpUOOpETaloTCs CIELUaNbHble YMEHHUS M HaBbIKM MO 0€30MacHOMY OOpaIleHUI0 C
XMMHMUYECKUMH BELIECTBAMH, MaTepHalaMU M IIPOLIECCAMU;

e (opmupyercs TyMaHHCTHYECKOE OTHOIICHHME K XMMHMU KakK MPOU3BOJUTENBHOU Cuile
o011ecTBa, ¢ TOMOIIBIO KOTOPOH peratoTcs riio0anbHble TPoOIeMbl YeI0OBEUECTBA,

®  OCYIIECTBIISIETCS MHTErPAIMsl XMMUYECKON KapTUHBI MHpa B €JMHYI0 HAYYHYIO KapTUH



Mecro yuebHOrO npeaMeTa « XUMHsD» B yUeOHOM ILIaHe

Y4eOusIii 1an oopazoBatenbHOro yupexacaus MKOY 3acekockas OO otBoaut B 9
Kiacce 68 yacoB (13 pacuera 2 yueOHBIX YaCOB B HEJIEINIO) JUIS 0053aTEIIBHOTO U3YUCHUS
y4eOHOT0 mpeaMeTa «XUMHUSD.

[Inanupyemble pe3ynbTaThl OCBOEHUS Y4eOHOTO IIpeaMeTa

ITo 3aBepiIeHUIO Kypca XMMUW Ha 3TaHE OCHOBHOTO 00IIET0 00pa30BaHMUs BBITYCKHUKA
OCHOBHO IIKOJIBI I0JKHBI OBJIA/IETh CIEIYIOIIUMU PEe3yIbTaTaMHU:

|. JluuHOCTHBIE pE3YIBTATHI:
1) ocosHaHME CBOEi STHHYECKOI MPUHAIEKHOCTH, 3HAHME HCTOPUM XUMHUHM U BKIIaJa
POCCUICKON XMMHUYECKON HAyKH B MUPOBYIO XUMHIO;
2) hopMHpOBaHUE OTBETCTBEHHOTO OTHOLIEHHS K MO3HAHUIO XUMHH; TOTOBHOCTH U
CIOCOOHOCTH 00YYarOMIMXCS K CAMOPA3BUTHIO U CaMOOOPA30BaHHUIO HA OCHOBE M3YUYEHHBIX
(axTOB, 3aKOHOB U TEOPUI XUMHH; 0CO3HAHHOTO BBIOOPA M TIOCTPOCHUE WHIMBHTyaTbHON
00pa3oBaTeNIbHON TPaeKTOPUH;
3)  (opMupoBaHHE HETOCTHON €CTECTBEHHO-HAYYHOM KAPTUHBI MHUPA, HEOTHEMJIEMOM YaCThIO
KOTOPOH SIBJISIETCS] XUMHUUECKAs KapTHHA MUPA;
4) oBnajseHne COBPEMEHHBIM A3BIKOM, COOTBETCTBYIONIUM YPOBHIO Pa3BUTHUS HAYKH U
0OI11eCTBEHHOH NMPAKTUKH, B TOM YHUCJIE U XUMUYECKUM;
5) ocBoeHME CONMATBLHBIX HOPM, IPABUI TIOBENEHHUS, POJIEH U (OPM COIMATBHOMN KU3HHU B
coLuyMe, MPUPOJIE U YACTHOM )KM3HHU HA OCHOBE 3KOJOIMUYECKON KyIbTYpPhl U O€3011aCHOIO
oOpalleHus ¢ BeLECTBAMU 1 MaTepUallaMu;
6) ¢dopMupOBaHHE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOLIEHUH CO CBEPCTHUKAMH U
B3pOCIIBIMU B IIpoliecce 00pa30BaTesIbHON, OOIECTBEHHO M0JIE3HOM, yueOHO-
U CCIIEI0BATENIbCKO, TBOPUECKOH U APYIUX BUJIOB ACSTEIBHOCTH, CBA3aHHBIX C XUMUEH.

Il. Meranpeamernsle pe3yabTaThl:
1) onpenenenue ueneif co6cTBEHHOr0 06ydeHNs, HOCTAHOBKA M (pOpMyJIMpOBaHue s cebst
HOBBIX 3a/a4;
2) nIaHMpOBaHME IIyTEH JOCTHIKEHMS JKEIaeMOTO Pe3yiibTaTa 00yU4eH s XUMHUHU KaK
TEOPETHYECKOTO, TAK M SKCIIEPUMEHTAILHOTO XapaKTepa;
3) cooTHeceHME CBOMX JCHCTBUIA ¢ MIIAHUPYEMBIMH PE3YIbTaTaMH, OCYILECTBIECHUE KOHTPOIS
CBOEH JIEATENHLHOCTH B IIPOLIECCE TOCTUKEHUS PE3YIIbTaTa, ONPEAEIEHUE CIOCOO0B IEHCTBUIMA
IPH BBITIOJHEHUH JTa00PATOPHBIX U MPAKTHYECKUX PAOOT B COOTBETCTBHH C PABUIIAMU TEXHUKH
0€30IMacHOCTH;
4) ompeneneHye HCTOYHUKOB XMMHUECKOH MH(POPMALMH, IOYdEHUE M aHAIIU3 €€, CO3aHIe
UH(OPMAIMOHHOTO TIPOIYKTA M €r0 MPE3CHTALMS;
5) wcnonb30BaHUE OCHOBHBIX MHTEILIEKTYaIbHBIX OIEPAIlUi: aHAIM3a ¥ CHHTE3a, CPABHEHHUS 1
CHCTEMATU3ALUH, 0000IIEHNS U KOHKPETU3ALUH, BBISABICHUE IPHYMHHO-CIIEACTBEHHBIX CBA3EH
1 MIOCTPOEHHE JIOTUYECKOTO PACCYKACHUSA U YMO3aKIIOUEHUs (MHIyKTHBHOTO, JEAYKTUBHOIO U
I0 aHAJIOTHHU) Ha MaTepUale €CTECTBEHHO-HAYYHOTO COAEPIKAHNUS;



6) YMCHHC CO3Jal0T, IPUMCHSATDL U Hpe06pa303513aTL 3HAaKW U CUMBOJIBI, MOACIIN U CXEMBI OJIA

peIICHUA y‘IC6HbIX 1 IIO3HABAaTCJIbHBIX 3aJa4,

7) (GopMupOBaHME ¥ Pa3BUTHE SKOJOTHYECKOTO MBILILICHHS, YMEHHE IPUMEHSATh €T0 B
M03HABATEIbHOM, KOMMYHHKATHBHOM, COIIMAIBHON MPAKTUKE U MPO(PECCHOHATBHOM

OPHUEHTALINH;

8) remepupoBanme HEH M ONPENEIEHHE CPENCTB, HEOOXOAMMBIX JUIS UX PEaTM3allHH.

1. TIpeamernbie pe3yabraTh:

BeinmyckHuK HayduTes:

XapaKTepU30BaTh OCHOBHBIE METO/Ibl IO3HAHUS: HAOII0JIEHUE, U3MEPEHHE, IKCTIEPUMEHT;

OTMCHIBATh CBOMCTBA TBEP/BIX, )KUJIKUX, Fa3000pa3HbIX BEIIECTB, BbIAEIASI UX

CYILECTBEHHBIE ITPU3HAKU;

PAaCKpBIBAaTh CMBICI OCHOBHBIX XUMUYECKHUX TIOHATUHI «aTOM», «MOJIEKYJIA»,
«XUMHUYECKHH DJIEMEHTY, «IIPOCTOE BEIIECTBO», «CIOKHOE BEIECTBOY,

«BAJICHTHOCTBY, «XUMUYECKasl PEAKIM», UCIIOJb3Ys 3HAKOBYIO CUCTEMY XUMHH;

PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUSI MACCHI BEIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO -

MOJIEKYJIIPHON TEOPHH;

pasnuyaTh XUMHUYECKUE U (U3NYECKHE SIBICHUS,

Ha3bIBaTh XUMHUYECKUE DIICMEHTBHI;

OIpeNeNATh COCTaB BELIECTB 10 UX (hopMyrnaMm;

ONPEAECIIATh BaJICHTHOCTh ATOMAa 3JIEMEHTA B COCAMHEHUSX;

OTPEAECIIATh TUIl XUMUYECKUX PEaKIIAM;

Ha3bIBAaTh IPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEAKIIUM;

BBISIBIIATB IIPU3HAKH, CBUJIETEIIBCTBYIOIIME O IPOTCKAaHUU XUMUYECKOW peakLuu Ipu

BBIIIOJIHEHUM XUMUYECKOIO OIIbITA;

COCTaBJIATh ()OPMYIIbl OMHAPHBIX COEIMHEHUH;

COCTAaBJIATh YPABHEHMS XUMUYECKUX PEAKLUM;

coOuoaTh npasuiia 0€30MacHO paboThl IPU MPOBEICHUU OIBITOB;

10JIb30BaThCs J1a00PaTOPHBIM 00OPYIOBAHUEM U MIOCYI0M;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEILIECTB;

BBIUUCIIATH MAacCOBYIO JOJII0 XMMHYECKOTO 3JIEMEHTa 10 (GopMyJie COeAMHEHUS;

BBIUUCIIATH KOJIMYECTBO, 00BbEM MIJIM Maccy BElIECTBa 10 KOJIMYECTBY, 00beMY, Macce

peareHToB WIN IPOAYKTOB PEAKIINY;

XapakTepu30BaTh (PrU3MUECKHE U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KMCIOPOIa U

BOJIOPO/JIa;

M0JIy4aTh, COOMPATh KMUCIOPO U BOJIOPOT;

pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KUCIOPOI, BOJOPOI;

pacKpbIBaTh CMBICII 3aKOHA ABOrapo;

pacKphIBaTh CMBICH MOHATUH «TEMI0BOH 3 (PEKT peakun», «MOJSPHBII 00BeM»;

XapakTepu30BaTh (PU3NUECKHe U XUMHUECKUE CBOMCTBA BOJIBI;

PaCKpBIBATh CMBICI IIOHATHS «PACTBOPY;

BBIYUCIIATH MAaCCOBYIO JIOJII0 PACTBOPEHHOIO BEILECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPBI C ONPEACIIEHHON MaCCOBOM 0JIEN PACTBOPEHHOIO BELIECTBA;



Ha3bIBaTh COCIMHEHUS U3YYEHHBIX KJIIACCOB HEOPTaHMUECKHUX BEILIECTB;

XapaKTepu30BaTh GU3NUYCCKUE ¥ XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHWYECKUX BELIECTB: OKCUIOB, KUCIOT, OCHOBAHUI, COJIEH;

ONpeeNsATh NPUHAIICKHOCTh BEUIECTB K ONPEICICHHOMY KJIACCY COCIMHEHMUI;

COCTaBIIATH (OPMYJIBI HEOPTraHUYECKUX COCTMHCHUI N3YICHHBIX KIIAaCCOB;

MPOBOJIUTH OTBITHI, TOATBEPKIAAOIINE XUMHUUECKIE CBOMCTBA N3YYCHHBIX KJIAaCCOB

HEOPraHMYECKHUX BEIECTB;

pacro3HaBaTh OMBITHBIM IIYTEM PACTBOPHI KHCIIOT U IIEJIOYEH 110 N3MEHEHHIO OKPaCKU

WHIUKATOPA;

XapaKTEpPU30BaTh B3aUMOCBS3b MEXKIY KJIacCaMy HEOPTraHUUECKUX COEAMHEHU;

packpsiBaTh cMmbica [leproanueckoro 3akona J[. 1. Menneneesa;

OOBACHATh (PU3NYECKUI CMBICIT AaTOMHOT'O (MOPSAKOBOI0) HOMEpa XUMUYECKOTO

3JIEMEHTa, HOMEPOB I'PYMIbI U Nleproa B nepuoanyeckoit cucreme . . Menaeneena;

0OBSCHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHHSI aTOMOB, CBOMCTB JIEMEHTOB B

npezenax MajblX TIEPUOJIOB U TJIABHBIX MTOTPYIIIT;

XapaKTEPU30BaTh XUMHUYECKUE AIEMEHTHI (OT BOJIOPO/IA 0 KAJbIIHsI) HA OCHOBE MX

MOJIOXKeHUs B mepuoandeckoit cucreme J[. . MenaeneeBa n 0COOEHHOCTEN CTPOEHUS UX

aTOMOB;

COCTaBJISITh CXEMBI CTPOCHUS aTOMOB MEPBBIX 20 JIIEMEHTOB NMEPUOINYECKOMN cucTeMsl /1.

U. Menneneena;

PaCKpBIBaTh CMBICI MOHITHI: «XUMHUYECKAsT CBS3b», «AJIEKTPOOTPUIATEILHOCTEY;

XapaKTEePU30BaTh 3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAIIMUECKON

pEmETKY;

ONPENENATh BU XUMUYECKOU CBSI3M B HEOPTaHUYECKUX COCTUHECHUSX ;

n300pakaTh CXEMbI CTPOCHHSI MOJIEKYJI BEIIIECTB, 0OpPa30BaHHBIX PA3HBIMU BHIAMHU

XUMHYECKUX CBI3CH;

PacCKpBIBaTh CMBICII MOHITHH «HMOH», «KATHOH», «AHUOHY, «AJEKTPOJHUTHIY,
CHERJIEKTPOJIUTHI», «ITEKTPOTUTAYECKAS TUCCOLMALINS», KOKUCITUTEbY», «CTENEHb

OKHCJICHUSY, «BOCCTAHOBHUTEIIbY, KOKHCIICHHEY, «BOCCTAHOBIICHUE;

ONPEENIATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COSIUHECHUU;

PacKpBIBaTh CMBICI TEOPUHU DIECKTPOJUTUUECCKON JUCCOIIUALINY;

COCTaBJISITh YPaBHEHHUS SJIEKTPOIUTHUECKON TMCCOLMAUN KUCIIOT, EJI0YE, COJIEH;

OOBSACHATH CYIIHOCTD MPOIECcca SJIEKTPOIUTUYECKON TUCCOIMALMN U PeaKIIUi HOHHOTO

o0OMeHa;

COCTaBIISATh TOJHBIC U COKpAIIEHHbIE HOHHBIC YPaBHEHHS peakiuii oOMeHa;

OTIpEIeNATh BO3MOKHOCTh MPOTEKAHUSI peaKlnii HOHHOTO OOMEHa;

MPUBOJUTH PEAKIUH, TIOATBEPKAAOIINE KAYECTBEHHBIN COCTAB PA3IMUHBIX BEILIECTB;

ONPENENsATh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTaBJISITh YPaBHEHHUSI OKUCIUTEIBHO ~-BOCCTAHOBUTEIIbHBIX PEAKIUH;

Ha3bIBaTh ()aKTOPBHI, BIUSAIONINE HA CKOPOCTh XUMUYECKOUN peaKInu;

KIACCU(PUITMPOBATh XUMUYECKUE PEAKIIUU TIO PA3IHYHBIM MPU3HAKAM;

XapaKTepHU30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOCHUEM M CBOMCTBAMHU HEMETAJIIOB;

MIPOBOJUTH OTIBITHI MO MOJYYCHUIO, COOUPAHUIO ¥ U3YYCHUIO XUMUYECKIX CBOHUCTB

ra3000pa3HbBIX BEIIECTB: YIIIEKUCIOTO ra3a, aMMHUaKa;



®  pAacIo3HABATh OMBITHBIM ITyTEM ra3000pa3HbIEC BEIIECTBA: YTICKUCIBINA Ia3 U aMMHAK;

®  XapaKTepU30BaTh B3aUMOCBS3b MEXKY COCTABOM, CTPOCHUEM U CBOMCTBAMU METAJUIOB;

®  Ha3bpIBaTh OPraHUYECKUE BEILECTBA 0 UX (hopMyse: MeTaH, 3TaH, ITUICH, METaHOJI,
3TaHOJI, INIMLIEPUH, YKCYCHAsI KUCII0Ta, aMUHOYKCYCHasl KUCJIOTa, CTEapUHOBAsi KUCIIOTA,
OJICMHOBAsI KUCJIOTA, IIF0K034;

®  OIICHMBATH BIMSIHHE XUMUYECKOTO 3arpsA3HEHUS OKPYKAIOLIEH Cpelibl HA OpraHu3M
YEJI0BEKA;

® TpaMOTHO OOpalIaThCs C BEMECTBAMH B TIOBCEIHEBHON JKU3HU;

®  OIpeeiATh BO3MOXXHOCTb IIPOTEKAHUS PEAKIUI HEKOTOPBIX IIPEICTaBUTENICH
OpPraHMYECKUX BEUIECTB C KMCIOPOIOM, BOJIOPOJIOM, METAJIIIaMH, OCHOBAHUSIMH,
raJOreHaMHu.

BrInmycKHUK TOJIy4UT BO3MOYKHOCTh HAYUUThHCS:

. BBIJIBUTaTh U TTPOBEPATH KCIIEPUMEHTAIBHO THIIOTE3I 0 XUMHUYECKUX CBOMCTBAX
BEIIIECTB HA OCHOBE UX COCTaBa M CTPOEHUS, MX CIIOCOOHOCTH BCTYMATh B XUMHUYECKUE PEAKITUH,
0 XapakTepe W MPOIYKTaX Pa3IMIHBIX XUMHUYECKUX PEAKIIHIA;

. XapaKTEepPH30BaTh BEIECTBA [0 COCTABY, CTPOCHHIO M CBOMCTBAM, YCTAaHABIUBAIOT
MIPUINHHO-CIICJICTBEHHBIE CBS3H MEX/TY JAHHBIMH XapaKTEPUCTUKAMH BEIECTBA;

. COCTABJISITh MOJICKYJISIPDHBIC U TTOJTHBIC HOHHBIC YPABHEHUS 1O COKPAIIEHHBIM
MOHHBIM ypaBHEHUSIM;

. MIPOTHO3UPOBATH CIIOCOOHOCTH BELIECTBA MPOSIBIISITH OKUCIUTEIbHbIEC WIH
BOCCTaHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEH OKUCICHUS 3JIEMEHTOB, BXOSIIUX B €T0
COCTaB;

. COCTaBIISATh YPaBHEHUsI peaKLUi, COOTBETCTBYIOUIUX MTOCIE0BATEILHOCTH
MpeBpALEHUI HEOPraHNYECKUX BEIIECTB Pa3IMUHbIX KIacCOB;

. BBIJIBUTaTh U MPOBEPATH SKCIIEPUMEHTAILHO THIOTE3bI O PE3YJIbTaTax BO3ACHCTBUS
pa3nuyuHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUYECKOM peakiuu;

. WCII0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U1 SKOJIOTUYECKU T'PAMOTHOT'O TIOBE/ICHUS B
OKpY>Kalolle cpefe;

. HCI0JIb30BaTh MPHOOPETEHHBIE KIIOYEBbIE KOMIIETCHIIMH TP BBHITOJIHEHUHU POEKTOB
1 y4eOHO-UCCIIEIOBATENBCKUX 33/1a4 0 U3YUYEHUIO CBOMCTB, CIIOCOOOB MOTYYEHUS U
pacrno3HaBaHUs BEILECTB;

. 00BEKTUBHO OLIEHUBATh MH(POPMAIUIO O BELIECTBAX U XUMUYECKHX MpOLieccax;

. KPUTHYECKH OTHOCUTBHCSA K MICEBOHAYUYHON HHPOpPMALINK, HEAOOPOCOBECTHOM
peksamMe B CpeAcTBax MaccoBOi MHGOpMaIUy;

. OCO3HABAaTh 3HAYECHHE TEOPETUUECKUX 3HAHUN MO XUMHH JIJIS1 TPAKTUUECKOU
NEeSATETBbHOCTH YETIOBEKA;

CO3al0T MOJIENTU M CXEMBI [T PEIIeHHUs] y4eOHbIX U TO3HABATENbHBIX 33a]a4; TOHUMATh
HEO0OXO0IMMOCTh COOIOICHUS MTPEANMICAHNN, TPeJIaraeMbIX B HHCTPYKIHSX 11O
WCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XMUMHH U JP.

Coneprxanue yueOHOM MporpamMmbl

IToBTOpenue n 0000IIEHUE CBEACHUH 1O KypCy 8 Kiacca
bunapusie coenunenus. OKCHIIBI coie00pa3yloIue U HecoJleo0pasyomue.



I'mapoxcuabl: ocHOBaHUS, aMm(poTepHble, KUCIOThl. CpeHue, KICble, OCHOBHBIE COJIH.

O06o0061ieHne cBeieHui 0 XUMHUECKUX peakuusax. Kinaccupukamms XuMuaeckux
peaxkuuii o pa3jIMyHbIM OCHOBAHUSAM: COCTABY M UMCILY PEarupyroIuX U 00pa3yroumxcs
BEIIECTB, TEIJIOBOMY 3 (eKTy, HApaBICHUIO, H3MEHEHHUIO CTETIEHEH OKUCICHHS SJIEMEHTOB,
00pa3yIoKX pearupyroue BemecTna, (hasze, HCIoIb30BaHUIO KaTaIu3aTopa.

[TonATHE O CKOPOCTH XUMUYECKOH peakuuu. PaKkTopPsl, BIUAIOIINE HA CKOPOCTh
XMUMHMUYECKUX PEaKLUi: IPUPOAa pearupyronx BeecTB, UX KOHIIEHTpAIs, TEMIIEpaTypa,
IIJIOIIA/(b COIIPUKOCHOBEHUS, HAIMYKE KaTain3aTopa. Karamus.

JlemoHCcTpanmu

* (O3HaKOMJIEHHE C KOJIJIEKIUSMHU METAJJIOB U HEMETAJIOB.

* (O3HaKOMJIEHHE C KOJIJIEKIUSAMHU OKCHJIOB, KUCIOT U COJIEH.

* 3aBHUCHMOCTb CKOPOCTH XUMHUUYECKOH peakliu OT IPUPO/Ibl pearupyrolnuX BEIECTB.

* 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOHN peakiuu OT KOHIEHTPALUU Pearupyroux
BEILIECTB.

* 3aBHCUMOCTb CKOPOCTH XUMHUYECKOW pEAKIUH OT TIJIOIIaAN
COTIPUKOCHOBEHHS PEarupyroIIfX BEMEeCTB («KUTISIIIANA CIIOM).

* 3aBHCHMOCTH CKOPOCTH XHMHUYECKOHN peakiliy OT TEMIIEPATypPhl pearupyroIuX BEIIECTB.
JlaGopaTopHBIE OTBITHI

B3anmopeiicTBre aMMHaka v XJ0pOBOIOPOA.

Peakuus HelTpanuzanum.

Ha6nronenue teroBoro 3dexra peakiiuu HeUTpaInu3aiiy.
B3anmoneiictBue cepHoit kucaothl ¢ okcuaom menu (11).

PazniokeHre epokcuia BOI0Opo/aa ¢ IOMOIIIBIO KaTalia3bl KapTodens

o0k whE

3aBUCHMOCTh CKOPOCTH XUMUYECKON PEAKIIUU OT MPUPOJIbI PEarupyromux BEIeCTB Ha
MIpUMepe B3aMMOICHCTBHS pacTBOPOB THOCYJIb(aTa HATPHS U XJIopua oapusi, THOCYIIbdaTa
HATPHs U COJITHOW KUCIIOTHI.

7. 3aBUCHMOCTH CKOPOCTH XMMUYECKOM PEAKIIMU OT IPUPOILI METAILIOB IIPH UX
B3aHMOJICMCTBHM C COJITHOM KHCIIOTOM.

8. 3aBMCHMMOCTH CKOPOCTH XMMHUYECKOH PEAKIIUKM OT HPHPOIBI KMCIIOT IPH B3aUMOICHCTBUM
HX C JKEJIE30M.

9. 3aBMCHMOCTH CKOPOCTH XUMUYECKOU PEAKIIUK OT TEMIIEPATYPBIL.

10. 3aBHCHMMOCTBH CKOPOCTH XUMHYECKON PEAKIMK OT KOHLEHTPALUY.

11. 3aBucuUMOCTH CKOPOCTM XMMHYECKOM pEakUMd OT IUIOMAA¥ CONPHKOCHOBEHHUS
pearupyroumx BemecTs.

12. 3aBUCHMOCTD CKOpPOCTH XHMHUYECKOH pCaKkiuun OT KaTaJInu3aTopa.

XUMHYECKUE PEAKIIMU B PACTBOPAX EKTPOJIUTOB

[Tonsitie 00 ANEKTPOJUTUYECKON TUCCOLMALUU. ODIEKTPOIUTHI U HEDIEKTPOIUTHI.
MexaHu3M  JaucCOLMAliUM  3JIEKTPOJUTOB C PA3NIMYHBIM  XapakTepoMm cBsi3u. (CTeneHb
ANEKTPOIUTHYECKON quccoruanuu. CHUIbHBIE U CTa0ble AIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHUS TEOPUU DIIEKTPOIUTHUECKON muccormanmu. Kraccuduxarmms
HMOHOB M MX CBOMCTBa. KHCIOTBI, OCHOBaHUS U COJIM KaK AJNEKTPOJNUTHL. VX Kimaccudukamus u
JIUCCOIHAITHSL.

OOmue XUMUYECKHE CBOWCTBA KHUCJIOT: M3MEHEHHME OKpacKM  HHIUKATOPOB,



B3aUMOJICIICTBUE C MeETa/llaMH, OKCHUJAaMU M THUJIPOKCHUAAMU METaUIOB U  COJISIMH.
MouiekynspHble ¥ HOHHBIE (TIOJIHBIE U COKPALLEHHBIE) YPABHEHUSI pEAKLIUH.

XUMHUYECKUN CMBICI COKpPAIIEHHBIX YpPAaBHEHWM. YCIOBUS NPOTEKAHMS PEAKUHUU MEXIY
AJIEKTPOJIUTAMHU JI0 KOHIIA. Psii aKTHBHOCTH METaIIOB.

OO0mue XMMHUYECKHE CBOMCTBA IIENOYEH: B3aMMOJCHCTBUE C KHUCIOTaMHU, OKCHJIAMHU
HEMETaJUIoB, coJiaMu. OOlKMe XUMHUYECKHE CBOWCTBA HEPACTBOPHUMBIX  OCHOBAHUIMA:
B3aMMOJICIICTBUE C KUCIOTaMU, Pa3JI0KEHUE IIPU HarPeBaHHUU.

OO0mue XUMUYECKHE CBOMCTBA CpPEOHUX COJIEH: B3aMMOJIEUCTBUE C KHCJIOTaMU,
LI€JI0YaMH, COJIIMM U MeTaJIaMu. B3auMo1eiCTBUE KHUCIIBIX COJIEH CO IIEeI0YaMH.

I'unponus, kak 0OMEHHOE B3auMOJIEHCTBUE coJiel ¢ BOJMOM. ['maponu3 cosii CHIBHOTO
OCHOBaHHUSI U CJIa00M KHUCIOTHL. ['Maponu3 coiu ci1aboro OCHOBAaHUSA U CUIIBHOW KHCIOTHI
[IIxana pH.

CBoiiCcTBa KUCJIOT, OCHOBAHMM, OKCUJIOB U COJIEH B CBETE TEOPHH DJIEKTPOJIUTUUECKON
JUCCOITUAIIMN U OKUCITUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

JeMoHCTparmu.
* lcneITaHue BEMIECTB M KX PACTBOPOB HA IEKTPOMPOBOIHOCTb.
*  3aBHCUMOCTH JIEKTPOIPOBOTHOCTH YKCYCHON KHCIOTHI OT KOHIICHTPAIIUH.
* JIBmKEHHUE OKPAIIEHHBIX HOHOB B AJIEKTPHUIECKOM IIOJIE.
* OmnpeneneHne xapakTepa cpelibl B pacTBOpax COJIEH.
JlaGopaTopHBIE OTBITHI.
13. Muccoumamys cnabbix 3JIEKTPOIMTOB Ha IPUMEPE YKCYCHOM KHCIIOTEHL.
14. VIsmenenune oKpacku HHIUKATOPOB B KUCIOTHOU CPEJIE.
15.  Peakums HeWTpaaM3alMy pacTBOpa MIENOYH Pa3IMYHBIMU KUCIOTAMH.
16. Ilomyuenue rugpokcuna meau (11).n ero B3auMoeCTBUE C PA3IMYHBIME KUCIOTAMM.
17. BzaumonelicTBue cuiabHbIX KUCIOT ¢ okcugaom meau (11).
18-20. B3anmonelicTBre KUCIOT C METAJUIAMU.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. TlonyueHue CTyaHsI KPEMHUEBOM KHCIIOTHL
23. KauecTBeHHas peakiysi Ha XJIOPHUJL - MU CYIb(aT-uOHbI
24. VI3MeHeHne OKPacKH MHAMKATOPOB B INEIOYHOM Cpejie.
25. BzaumoieiicTBre 1Ie04ei ¢ YIJIEKUCIIBIM Ta30M.
26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSL.
27. Tonyuenue ruapokcuna meau (1) u ero paznoxenue.
28. B3aumoielicTBre KapOOHATOB ¢ KMCIOTAMH.
29. TTonyuenue ruapoxcua xenesa(lll).
30. B3anmoeiicTBre xerne3a ¢ pactBopoM cyibgara meau (11)
[IpakTrdeckue pabOTHI
1. CsoiicTBa KHCIOT, OCHOBAHHM, OKCH/IOB U COJIEH B CBETE TEOPHU
ANEKTPOJUTUYECKOU JUCCOLMAIINU U OKUCIUTENIBHO ~BOCCTAHOBUTEIBHBIX PEAKIIUI

Hemertannsl 1 ux coeIMHEHUS
CTpOeHI/Ie dTOMOB HEMCTAJVLIOB M HUX II0JOXKXCHHE B HCpHOZ[quCKOﬁ cucreme. Psn
QJICKTPOOTPULATCIIBHOCTH. KpI/ICTaJIJII/I‘-ICCKI/IC pCI_HéTKI/I HCMCTAJUIOB — IMPOCTBIX BCHICCTB.
A.]'IJ'IOTpOl'II/Iﬂ u eé IIPUYIHNHBI. du3nyecKkue CBOCTBa HEMETAJLIOB. O6H_[I/Ie XHMHUYECKHE CBOMCTBA



HEMETAJIJIOB: OKHCIUTENIbHBIE U BOCCTAHOBUTEIIBHBIE.

lanorensl, cTpoeHHE HX ATOMOB M MOJIEKYJI. DU3NUECKHE M XUMHYECKHE CBOKCTBA
raJIor€HOB. 3AKOHOMEPHOCTU U3MEHEHMSI CBOICTB TaJIOTEHOB B 3aBUCHUMOCTH OT UX IOJIOKEHUS
B Ilepuoauyeckoii cucreme. HaxoxaeHue rajJoreHoB B MPUPOJE U UX MOIy4YCHHE. 3HAYCHUE U
MIPUMEHEHHE TaAJIOT€HOB.

l'amoreHoBo1OpoABI M COOTBETCTBYIOLIME UM KHCIOTHI: IIJIaBUKOBAs, COJISHAs,
OpOMOBOJIOpOIHASI, MOJOBOAOpoAHAs. ['amorenuabl. KauecTBeHHBIE peaknMyd Ha TalOTECHU-
noHbl. [IpyuMeHenne coeJMHEHN raJloreHOB U X OMOJIOTUYECKAs POJIb.

Obmas xapakrepuctuka anneMeHToB VIA-rpynmnsl. Cepa B mpupoje U €€ NOoJIyuyeHUeE.
AnnoTtponHsle MOIU(UKALKUKA CEpbl M HX CBOHCTBAa. XHMMHUYECKHME CBOMCTBA cepbl U €€
MIPUMEHEHHE.

CepoBo10pOA: CTPOEHUE MOJIEKYJIbI, (PU3UUECKHE U XUMHUECKHUE CBOICTBA, TOJIyYeHUE U
3HaueHnue. CepoBogopoanas kuciaora. Cynbhuasl u ux 3HaYeHue. JIroMuHOPOPHI.

Oxcup cepsl (1V), cepHucras kucioTa, cynbpuTsl. KauecTBeHHas peakuus Ha CylIbQUT-
HOH.

Oxkcun  cepor (VI), cepnas kucnota, cynbdarel. Kpucramtoruaparel. KadectBennas
peakius Ha Cyinb(haT-noH.

CepHast KUCIOTa - CHIIbHBIN 371eKTpoauT. CBoMCTBa pa30aBIeHHON CEPHOM KUCIOTHI, KaKk
TUMWYHOU KHUCIIOTHI: B3aUMOJICHICTBHE C METalJlaMH, OCHOBHBIMU M aM(QOTEPHBIMU OKCUIAMH,
OCHOBaHUSMHU U aM(OTEPHBIMHU THAPOKCHIAMH, cojiiMu. KauecTBeHHas peakius Ha cyabdat-
HOH.

OO6mras xapakTepucTuka 371eMeHTOB VA-Tpynmbl. A30T, CTPOCHHE aTOMa W MOJICKYIIBI.
du3nyeckue M XUMHYECKHE CBOWMCTBA W NPUMEHEHHE a30Ta. A30T B TPUPOJAE U €ro
OunosIoTuYecKas poJb.

AMMHaAK, CTPOCHHE MOJIEKYJIbl M (U3MYECKHE CBOWCTBA. AMMHA4Has BOJA,
HAIIaTBIPHBINA CHOUPT, TUAPAT aMMuaka. JOHOPHO -aKUENTOPHBIM MeXaHU3M O00pa3oBaHUA
KaTHOHAa aMMOHMs. BoccTaHOBUTEIBHBIE CBOMICTBA aMMuaka. CoJi aMMOHHUS M UX IPUMEHEHHE.
KauecTtBeHHas peakuus Ha KAaTUOH aMMOHHS.

Oxcuapl azora: HecojaeoOpas3yrolue M KUCIOTHbIE. A30THCTas KHUCIOTa M HUTPUTHL
A3O0THas KUCIOTa, €€ NoydyeHrue u cBorcra. Hutpartsl.

®docdop, crpoenne aroma u ammorponus. Pochuapl. Pochun. Oxcun dochopa(V) u
oprodochopnas kucnora. Pocharel. Docopubie yanoopenus. MHCEKTUITUIBL.

OO6miass xapakTepucTuka 3yieMeHToB [V A-rpymnmbl: 0COOEHHOCTH CTPOEHHUSI aTOMOB,
MIPOCTHIX BEIIECTB U COCIMHEHHUM B 3aBUCUMOCTH OT IOJIOKEHUS 3JIeMEeHTOB B lleproanueckoi
cucteme. YriepoJ. AToTponHble Moaudukanuu: anMas, rpadut. AMOpHBIA YTIepoa U ero
copTa: ca)ka, AaKTHUBHUPOBaHHBIM yroib. ApcopOmus. XHUMHUYECKHE CBOWCTBA Yriepoja.
Kokcoxummuueckoe mpou3BOJICTBO U ero mpoaykius. Kapoums.

Oxcun yraepoaa(ll): crpoenne Monekynel, moiydyeHHe M ero cpoictBa. Okcun
yraepoga(lV): crpoeHne MoseKyibl, MOJydyeHHE M €ro cBoicTBa. YrojbpHas kuciota. Conu
yrOJIbHON KUCIIOTHI: KapOOHATHI U THAPOKapOOHATHI. TexXHUUecKas U MUIIeBas co/a.

Heoprannueckne n opraHmdeckue BEIIECTBA. YTIEBOAOPOIbl. XUMUYECKOE CTPOECHHUE
OpPraHMYECKUX BEIECTB, KaK MOPSI0OK COEIUHEHHUS AaTOMOB B MOJIEKYJIE 110 BaJIEHTHOCTH.

MeraH, 3TaH, Kak MpeAesibHbIE YIIIEBOJAOPObl. DTUIIEH U allEeTUJIEH, KaK HEeNpeaeIbHbIe
(HeHachIlleHHbIE) yriieBoZopobl. ['opeHue yriaeBogoposoB. KauecTBeHHblE peakUuu Ha
HENpeENbHbIE COCTUHEHUS.

OTWIOBBIA CIUPT, €ro NOJy4YeHHe, NPUMEHEHHe M (U3NOJOTHYECKoe JeHCTBHE.



TpéxaTomHBbIi criupT rMLepuH. KayecTBeHHas peakiys Ha MHOIOATOMHBIE CIIUPTBI. Y KCYyCHAst
- IPEJICTaBUTENb Klacca KapOOHOBBIX KHCIIOT.

Kpemuuii, crpoenue ero aroma u cBoiicrBa. Kpemuuii B npuposae. Cuauuupl U CUIIaH.
Oxcup kpemuusa(1Y). Kpemnuesas kuciora u €€ couu.

[IponsBoacTtBo crexkna W nemeHTta. lIpoaykuus CHIMKAaTHONW IIPOMBINUIEHHOCTH:

OTITHYECKOE BOJIOKHO, Kepamuka, dpapdop, dasHc.
OnTHyeckoe BOJIOKHO.

Hemerannel B mpupone. ®pakuuoHHas IEpPEroHKa >KUIKOTO BO3JyXa Kak Ccroco0
MOJIydeHUsI KHCIOpoJa, a3zoTa, aproHa. Ilomydenme d¢ocdopa, kpemuusi, xiopa, Hona.
DNEeKTPOJIN3 PACTBOPOB.

[TonyueHnue cepHOM KUCIOTHI: ChIPbE, XUMU3M, TEXHOJIOTUYECKAsi CXeMa, METO/]
KUIISIILETO CJI0s, MPUHIUIBI TEIUI000MEHa, MPOTUBOTOKA U LUpKyassuuu. OneyM. [Ipoussoactso
aMMUaKa: ChIpb€, XUMU3M, TEXHOJIOTHUECKask CXEMa.

JlemoHCcTpanmun

e KoJuIeKIusl HEMETalIoB.

e Mopenu KpUCTAJUIMYECKUX PEIIETOK HEMETAIIJIOB: aTOMHbBIE U MOJIEKYJISIPHBIE.
e (O30HATOP U MPUHITUIIEI €TO PAOOTHI.

e [opeHue HEMETAJIOB - MPOCTHIX BEIIECTB: cephl, hocdopa, IPEeBECHOTO YIIIA.
e OOpas1ibl FaJIOT€HOB - MPOCTHIX BELIECTB.

e B3aumopelCcTBUE TAIOT€HOB ¢ METAJUIAMH.

e BriTecHenue xjopa OpoMOM WK HOJa W3 PaCTBOPOB UX COJCH

e KoJuteknus npupoJHbIX COCIMHEHUN XJI0pa.

e B3saumopeiicTBre cepsl C METaIAMHU.

e ['opeHue cepbl B KHCIOPOJE

o Komnexius cynb@UIHBIX PYA.

e KauecTBenHnas peakuus Ha CyabGUA-UOH

e (OOecrBeurBaHNe OKPAIICHHBIX TKaHEH U [IBETOB CEPHUCTHIM ra30oM.

e BsaumopeiicTBuE KOHUEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEJIBIO.

e OOyrnMBaHHe OPraHUYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOI KUCIOTOM.
e Jluarpamma «CocCTaB BO3IyXa».

e BuneodbparmenTsl u ciaiiapl «I[Ituubu 6azapbi».

e [lonyuenue, coOupaHue U pacro3HaBaHUE aMMHUAKa.

e Paznoxenue Ouxpomara aMMOHHUS.

e BzaumozeiicTBUE KOHUEHTPUPOBAHHON a30THOM KUCIOTHI C MEABIO.

e ['opeHue uepHOro nopoxa

e Pa3znoxeHue HUTpaTa Kaaus U TOPEHUE IPEBECHOTO YroJIbKa B HEM

e OO6pa3ibl NPUPOIHBIX cCOeAUHEHUH (hocdopa.

e T'openue pocdopa Ha BO31yXe U B KUCIOPOJIE.

e [lonydyenue Genoro ¢ocdopa 1 UCHBITAHHE €IO CBONUCTB

o Komnekmus «O0pa3ibl IpUPOAHBIX COSANHEHUH yriepoaa»

e [Iloprper H. /I. 3enunckoro. Ilornomenrne akTuBUPOBaHHBIM YTIIEM pacTBOPEHHBIX

BEILECTB WJIN T'a30B.

e VYCTpONCTBO IIPOTUBOra3a.
e Moaenu MoJIEKya METaHa, ITaHa, STHJICHA U alleTUIICHA.



e BzaumopelicTBre sTHIICHAa ¢ OPOMHOM BOJIOW M pacCTBOPOM IEPMAHTaHATA KA.

e OO0ume XMMUYECKHE CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOU KHUCIOTHI.

e KayecTBEHHas peaklys HA MHOTOATOMHBIE CIIUPTHI.

o Komnekmus «O0pa3upl IPUPOAHBIX COSAUHEHUI KPEMHUS.

e Koleknus cTekia, KepaMuKH, IEMEHTa U U3ACIINNA U3 HUX.

e Koureknus NpoayKIuu CUIMKATHON TPOMBINUIEHHOCTH.

e BumeodparmenTs! u ciaiiael «II[poU3BOACTBO CTEKIIA U IIEMEHTAY.

e Komreknus «lIpupoaHsie coeTMHEHUS HEMETAIIOBY.

e Buzneodparments! u cnaiiapl «DpakpoHHas IeperoHKa )KHUIKOTO BO3TyXa»

e BuneodbparmenTs u cnaiiapl «llomydyenue Bo1opoa, KUCIOPOIa U rajJoreHOB
ANEKTPOJIUTUYECKUM CIIOCOOOM.

e Mogenu annapaToB Ui IPOU3BOACTBA CEPHON KUCIIOTHI.

e Mozenp KUMAMIETO CIIOS.

e Moenp KOJOHHBI CHHTE3a aMMHUAKa.

e BuneodparmenTs! u cnaiiasl «IIpon3BoACTBO CEPHOI KUCIOTHI».

e BuneodparmenTs! u cnaiisl «IIpon3BoaAcTBO aMMUaKa.

e Komeknusa «CoIpb€ 11 NOJIYYEHUSI CEPHOU KUCTOTHD.

JlaGopaTopHBIE OIBITHI

31. Pacnio3naBaHue rajJoreHuI-HOHOB.

32. KauecTBeHHBIE peaKIMyU Ha CYAb(aT-HOHBI.

33. KauecTBeHHas peaknus Ha KATHOH AMMOHHUSI.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA.
35. KauecTBeHHBIE peakuy Ha pocdhaT-HoH.

36. Iony4yenne u cBONCTBA yrOJbHON KUCIOTEL

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. IIpomyckanue yriaeKuCcIoro ra3a yepe3 pacTBOP CUIMKATA HATPUSL.
[IpakTrueckue pabOTHI

2. UzydeHune CBOMCTB COJITHOM KHCIIOTEL

3. U3y4eHune CBOMCTB CEPHOMN KUCIIOTBIL.

4. Tlonyyenre aMMHaKa ¥ U3ydeHHE €ro CBOMCTB.

5. HonyquHe YIUICKHUCIIOTO I'a3a U U3Y4CHHUC CTro CBOMCTB.

MeTannsl 1 UX COeTMHEHUS

[Tomoxenne wmeramnoB B Ilepuomnueckoi cucreMe xumuueckux snemeHroB /[l .
MeHnneneeBa, CTpOCHHME MX aTOMOB M KPUCTALIOB. MeTayuiMdeckasl CBsA3b U MeETalIM4yecKas
KpucTajuimueckas pemerka. duzndeckre cBOWCTBA METAIIOB: 3JIEKTPO- U TEIUIONPOBOAHOCTD,
OTpaXkaromiasi CIoCOOHOCT, MITACTUYHOCTD. CINIaBbl UEPHBIE U LIBETHHIE.
Meramibl Kak BOCCTAHOBUTENM. ODJEKTPOXUMHMUYECKHMHM psj HanpsbkeHuid. B3aumopeiicTBue
METAJUIOB C HEMETAJJIaMU, OKCUJIAMU, KUCIIOTaMH, COJISIMU. AJIFOMUHOTEPMHUSL.
CrtpoeHre aTOMOB M TPOCTBIX BEIIECTB IMIEIOYHBIX METAIOB. 3aBUCHUMOCTh (U3NYECKUX U
XUMUYECKUX CBOMCTB IIEJIIOYHBIX METAJUIOB OT 3apsfoB sjep HX atomMoB. Okcuasl U
TUIPOKCHUIBI IIETOYHBIX METAJUIOB, UX IOJy4€HHE, CBOMCTBA, MPUMEHEHUE. BaxxkuHenmue conu
LIEJTOYHBIX METAJUIOB, UX 3HAYEHUE B )KMBOM U HEKUBOU MPUPOJIE U B )KU3HU YETIOBEKA.



CtpoeHue aTOMOB M TPOCTHIX BEIIECTB IIETOYHO3EMENIbHBIX METAUIOB. 3aBUCHUMOCTH
(U3HYECKUX W XUMUYECKHUX CBOWCTB IIEIOYHO3EMEIbHBIX METAJUIOB OT 3apsjioB sjep HX
atoMoB. OKCHUJIBI M TUIPOKCHUIBI HIEIOYHO3EMEIbHBIX METAJJIOB, UX MOJY4YeHHE, CBOMCTBA U
npuMeHeHue. Baxueilme coyim mEIOYHO - 3eMENIbHBIX METAJUIOB, UX 3HAYCHHUE B MPUPOJIE U
XKU3HU yenoBeka. KapOoHaTsl U ruapoKapOOHATHI KATbITHSI.
XKécTrocTh BOJABI: BpeMeHHAss U TocTosiHHAs. CrocoObl ycTpaHEHHS BPEMEHHOW JKECTKOCTH.
CriocoObl ycTpaHeHUs! MOCTOSTHHOM jk€écTkocTu. MoHuThl. COSTMHEHNS QIFOMUHHS B TIPUPO/IE.
Xumudeckue cBoicTBa amoMuHHUS. OCOOEHHOCTHM OKCHAAa W THUIPOKCHAA ATIOMHHHS Kak
aM(pOTEepHBIX COeMHCHMH. BaxkHelmme comm aroMuHuS (XJI0pU, Cyabdar).
OcobGenHocTu cTpoeHust aToma xelnesa. JKene3o B mpupoje. Baxueitmue pynsl xene3a. OKcHuabl
u rugapokcuast xeneza(ll) u sxxenesa(lll). Conu xxeneza(ll) u xenesa(lll). OOHnapyxeHne MOHOB
KaTHOHOB eJie3a B pacTBOPE. 3HAUCHUE COCIMHECHUN JKeTe3a.
Koppo3sus xumudeckast ¥ 37€KTpOXUMHUUYECKasi. 3al[uTa METAJUIOB OT KOppo3uu. MeTauibl B
MpHUpoJie: B CBOOOTHOM BHJIE U B BUJIe coenuHeHui. [lonstue o metamutyprun. UépHas u
1BeTHas MeTautyprus. [lupomeTamyprus, THAPOMETAILTYPT s, JJIEKTPOMETAJUTYPTHs.
Jomennsrii mporiecc. [lepepaboTka dyryHa B cTalb. DJIEKTPOJIU3 PACILIABOB.
JlemoHCcTpamu

* BzaumopelcTBue HAaTpUsl, JTUTUS U KAJIbIHS C BOJOM.

* T'openue HATpHs, MAarHH | JKeJIe3a B KUCIOPO/IC.

*  BzaumopelicTBuE cMeCH MOPOIIKOB CEPHI U JKeJie3a, IUHKA U CEPHI.

* BszaumopeiicTBHE aIFOMUHHUS C KUCIIOTAMHM, IIIEJIOYaMH 1 BOJOM.

*  BzaumopelicTBue xesne3a U MEAU C XJIOPOM.

* BsaumogeicTBre MeIU ¢ KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM M @30THOM KUCJIOTOM

(pa3baBiIeHHOM U KOHIICHTPUPOBAHHOM ).

* Okpacka IIaMeHHM COEIMHEHNUSMHU IIEJTOYHBIX METAJIIOB.

* Okpacka IIaMEeHH COECIMHEHUAMHU IIETOYHO3EMENIbHBIX METAILIOB .

e [ amieHue U3BECTH BOJIOMU.

* [lomyuyeHue XECTKOM BOABI B3aMMOJACHCTBUEM YIIIEKUCIIOTO Ta3a € U3BECTKOBOW BOJIOH.

* VYcrpaHeHHe BPEMEHHOM KECTKOCTU KUTITYEHUEM U JOOABKOM COIBL.

* VYcTpaHeHHE TOCTOSSHHON KECTKOCTU JOOABKOM COJIBI.

*  VoOHUTHI ¥ MPUHIIKIT UX ACUCTBUS (BUICOPPArMEHT).

* Komnekuus npupoIHbIX COEIUHEHUIN aTFOMUHUS.

*  Bugeodparments! u cnaiiapl «OKCUI ATIOMUHUS U €70 MOTUDUKALIAN.

* Tlonydyenue aMm(pOTEpPHOTO THIPOKCHUIA ATTFOMUHHUS U UCCIIEIOBAHHUE €r0 CBOMCTB.

*  Komneknus «XMMHUYECKUE UCTOYHUKU TOKA».

® PeBy.]'ILTaTH JUIATCIIBHOTO SKCIICPUMEHTA IO U3YUCHUIO KOPPO3UU CTAJIbHBIX HU3ICIUN B
3aBUCHUMOCTH OT yCJIOBI/Iﬁ mponeccCoB.

* Boccranosnenue meau u3 okcuaa meau(11l) Bogopoaom.
*  BuaeodparmenTs! u ciaiipel « [pou3BOACTBO UyTyHa U CTATN.
*  BuzaeodparMenTs! u cnaiiel «3aemus U3 4yryHa u cTaim.

* Bupneodparments! u cnaiiipl «I[[pon3BOICTBO aTIOMUHUS.
JIaGopaTopHbIE ONBITHI

39.BsaumoeiicTBre kesesa ¢ pactBopoM cyiabhara meau(l1).



40.TIony4eHne u3BECTKOBOM BOBI M ONBITHI C HEHA.
41.Tlonyuenne runpokcunos xeneza(ll) u (111).
42.Ka4eCcTBEHHBIE PEAKIMU HA KATHOHBI JKeJIe3a
[IpakTuyeckue paboThI

6. IlosnyueHue 5KeCTKOU BOJBI M CIOCOOBI €€ YCTPaHEHHMS.

7. Penienne S5KCIEPUMEHTAIBHBIX 33124 10 TeMe «MeTaliby.

XHUMHS ¥ OKpYKarolas cpena
Crpoenue 3emiu: Spo, MaHTUs, 3€MHas KOpa, UX XUMUYEeCKUi coctas. JIurocdepa u
e€ xumuueckuit coctaB. Munepaibl. Pynpl. Ocagounsie nopo/sl. [lone3Hsie nckonaemele.
XuMuyeckuil coctaB ruipochepbl. XMMUUECKUH COCTaB aTMOCQEPHI.
VcTouHMKHM XMMHUECKOTO 3arpsiI3HEHUS OKpYXKatolei cpefibl. [ 100abHbIe 3KOJI0TrHYecKue
po0JIeMbl YEJIOBEUECTBA: TAPHUKOBBIN 3(PPEKT, KUCIOTHBIE JOXK AU, O30HOBBIE JBIPHI.
Mex1yHapoAHO€ COTPYIHUUYECTBO B 00JIACTH OXPAaHbI OKPYXKAIOUIEH cpeabl OT XUMUYECKOTO
3arps3HEHUs. «3enEHast XUMHU.
JemoHcTpanmu

*  Buneodparmentsl u cnaiipl «CTpoeHue 3eMiu U €€ XUMUYECKHI cocTaBy.

e Komieknus MAHEpaIoB ¥ TOPHBIX ITOPO/I.

*  Komnekuus «Pynel MeTamios».

*  BuneodparmenTsl u cnaiiipl «I 106agbHbIE 9KOIOTHYECKHE IPOOIEMbI UEIOBEUECTBAY.
JlaGopaTopHBIE OIBITHI

43. Usyuenue rpanura.

O06o01enre 3HaHUI IO XUMUU 32 KypC OCHOBHOM IITKOJIBI.

CtpoeHune aTomMa B COOTBETCTBHH C IMOJIOKEHUEM XMMHUYECKOTO eMeHTa B [lepronnueckoi
cucteme. CTpoeHHUE BEIIECTBA: XUMUYECKAS CBS3h U KPUCTALINYCCKUE PEIIETKH. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX AIEMEHTAMH IIPOCTHIX BEIIECTB (METAIIIOB, HEMETAJIJIOB, 0J1arOPOIHBIX
ra3oB) OT IMOJIOKEHHUS 37eMeHTOB B [lepuoanueckoii cucreMe. THUIOIOTHS HEOPraHUIECKUX
BEILIECTB, JICJICHUE UX Ha KJIacChl U rpymibl. [IpeacraBureny.

[Ipu3Haky ¥ ycIoBUs MPOTEKAHUS XUMUUYECKUX PEaKIUid. TUTIOIOTHS XUMUUECKUX PEAKITUN 110
pa3IMYHBIM OCHOBaHMSIM. Peakiinu noHHOTO 00MeHa. OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIE
peaKIuu.

XHWMHYECKUE CBOMCTBA MTPOCTHIX BEIICCTB. XapaKTEPHbIC XUMUYECKUE CBOHCTBA
coJieo0pa3yoIuX OKCUIOB, TUAPOKCUIOB (OCHOBAHUH, KUCIOT U aM(OTEPHBIX THIPOKCHUIIOB),
COJIeH.



TemaTn4eckoe IJIAHUPOBAHUE OCHOBHOI'O COACPKAHNA

Ne HaumeHoBaHue pa3aeioB u

KoaundecTBO 9acoB

/i TeM MPOrpaMmbl
Bcero Konrpoabnbie |I[IpakTuyeckue
padoThI padoThI

Pa3nes 1. BemecTBo U XuMH4yeckue peakuun

1.1 | IloBTOpEeHNE OCHOBHBIX 5 1 0
paszenoB Kypca 3a 8 Kiacc

1.2 | OcHOBHBIC 3aKOHOMEPHOCTH 4 0 0
XUMHUUYECKUX PEaKINil

1.3 | DnekrpoauTHyecKas 8 1 1
IUCCOIManus. XUMHUYECKUE
peakIiu B pacTBOpax.

Hroro no pazneny 17

Pasznea 2. HemeTaaJbl M UX COeIMHEHHS

2.1 | OOmas xapakTepuCTHKA 4 0 1
XUMHAYECKUX DIIEMEHTOB
VIHA-rpynnel. ["ajiorenst

2.2 | OOmas xapakTepucTUKa 6 0 0
XUMHYECKHX 3J1eMeHTOB VIA-
rpynmnsl. Cepa u eé
COE€IUHEHUS

2.3 | OOmas xapakTepucTuKa 7 0 1
XUMHYECKUX 3J1eMEHTOB VA-
rpynmsl. A30T, pocdop u ux
COE€IUHEHUS

2.4 | OOmias xapaKTepUCTHKA 8 1 2
XUMHYECKUX 31eMeHTOB IVA-
rpynmnsl. YTiaepoa U KpeMHHMA
M UX COEIUHEHUS

Utoro no pazneny 25

Pasznen 3. MeTaJLiIbl M X COeAMHEHHUS.

3.1 | O6mue cBoHCTBAa METAILIOB 4 0 0

3.2 | Baxueiine MeTamisl 1 UX 16 1 2
COEIMHEHUSI

Hroro no paszneny 20

Pasnen 4. Xumus n okpyxaomas cpeaa




4.1 [XuMmus 1 OKpyKarolas cpeaa

Hroro mo paznueny 3
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68

I10 [TPOT'PAMME

@opMBI KOHTPOJIA

Pabouas mporpamma npeaycMaTpuBaeT ciaeayronue GopMbl aTTECTAUN HIKOJIbHUKOB!

[Ipomexyrounas (popmupyroias) arrecTanus:

* caMocTofATeabHbIE paboThI (10 10 MUHYT);

+ naboparopHo-nipakTHueckue padoTsl (0T 20 10 40 MUHYT);

* ¢poHTaANBHBIE ONBITHI (10 10 MUHYT);

* JMarHOCTHMYECKOE TECTHUPOBAaHUE (OCTATOYHbIE 3HAHUSA IO TEME, YCBOEHHUE TEKYLIEro

y4eOHOT0 MaTepuala, COMyTCTBYIOIIee TOBTOpeHne) — 5 ... 15 MUHYT.

Nrorosas (koHCTaTUpYIOLIasi) aTTECTAIIHS:

*  KOHTpPOJIbHBIE paboThI (45 MUHYT);

*  YCTHBbIE U KOMOMHUPOBAHHBIC 3a4€THI (10 45 MUHYT).



TemaTnueckoe miaHupoOBaHUE

C YKa3aHHUCM KOJIMYCCTBA YaCOB, OTBOJAUMBIX Ha OCBOCHHUC Ka)KHOﬁ TEMBI

Ne | Tema ypoka Conepxanue Yacos no |/lata
/1 TEME [IPOBEACHUS
1 [leprnoanveckuii 3aK0H. [lepuoanyeckuii 3akoH. [lepuoandeckas cucremal 1 05.09.23
[epnonnyeckas cucteMa  xummueckux snementoB J[. M. Menneneesa.
XUMHYECKHX 251eMeHTOB Jl.  |Crpoenue aToMOB.
N. MenneneeBa
2 3aKOHOMEPHOCTH B 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 1 06.09.23
W3MCHCHHUH CBOMCTB XUMHYECKUX 3JIEMEHTOB IEPBBIX TPEX IMEPUOJIOB,
XUMHYECKUX JICMCHTOB KaJIusl, KaJIBIHAS U X COCTMHEHUN B
MIEPBBIX TPEX MEPHOJIOB COOTBETCTBHUH C TOJIOKEHUEM DJIEMEHTOB B
[leproanyeckoii cucTeMe U CTPOCHUEM UX
ATOMOB.
3 Knaccudukanus u Kinaccudukanust 1 HOMEHKIaTypa 1 12.09.23
HOMCHKJIaTypa HCOPraHN4YCCKNUX BCIICCTB. XUMHYECKHE
HEOPraHMYECKHUX BCIIECTB  |cROIfCTBA BENMIECTB, OTHOCAIIUXCS K PA3TMIHBIM
KJ1accaM HEOPTraHUYECKUX COEAUHEHHUM,
reHETUYECKasi CBSI3b HEOPraHMUECKUX BEIIECTB.
4 Buner xumudeckoii cBsi3u 1 [CTpOSHUE BEIeCTBA: BUIBI XUMHUYECKOH cBsizn. | 1 13.09.23
THIIBI KPUCTAIUIHYECKHUX Tunbl KPUCTATUIMYECKUX PEMIETOK, 3aBUCUMOCTh
pemeTok CBOWCTB BEIIIECTBA OT THUIA KPUCTATUTMUECKON
PEIIETKN ¥ BUJ]A XUMHYECKOW CBSI3H.
5 Kontponbras padorta Nel O06o01eHne u cucTeMaTu3alus mo Kypey 8 1 19.09.23
o Teme «IloBTopeHme KJacca 1Mo TeMe «XUMHUYECKUE PEaKIiiy
OCHOBHBIX Pa3JIeioB Kypca
8 Kiacca»
6 Knaccuduxarus O06o001IeHne CBEICHUI 0 XUMHUYECKUX peakmsx. | 1 20.09.23
XUMUYECKUX PEAKIIHHA 10 Kiraccubukanysi XMMHYECKIX PEaKIUi 110
Pa3IMYHBIM PU3HAKAM pa3IMYHBIM OCHOBAHUSIM: COCTABY U YHCITY
pearupyrnmx 1 00pa3yrIuXcs BEIIECTB,
TETUIOBOMY (P PEKTY, HAIPABICHUIO, N3MECHEHHIO
CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00pa3yIOIIUX
pearupymoIiue BemecTsa, ¢ase, UCIoIb30BaHUI0
KaTaJIn3aTopa.
7 [TonsaTue o ckopocTu [ToHATHE O CKOPOCTH XUMHUYCCKON PEaKIIHH. 1 26.09.23
XUMHYECKON PCAKIIUH. [TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX
IToHsITHE O TOMOTCHHBIX U |xyMUUEeCKHX peaknusax. [IoHATHE O TOMOTEHHBIX
TCTCPOTCHHBIX PCAKLIHAX ¥ T€TEPOTeHHBIX peakuusx. [[oHsTHe 0 KaTanuse.
8 IloHsATHE O XUMHUYECKOM [TonsiTue o xumMu4eckoMm paBHoBecuu. Paxtopsl, | 1 27.09.23
paBHOBecHH. DaKTOPHI, BIUSIIOIINE Ha CKOPOCTh XUMUYECKOU PEaKIuu 1
BITUSIIOIIUE HA CKOPOCTh MOJIOKEHNE XUMHUYECKOTO PaBHOBECHSL.
XUMHYECKON pPEeaKInu U
MOJIOKEHHE XUMHYECKOTO
paBHOBECHS
9 Teopus [Tonsitue 06 anekTpoauTUYecKoit nuccormanuu. | 1 03.10.23
ANEKTPOIUTUYECKOM DNEKTPOTUTHI U HEIJIEKTPOIUTHL. MexaHu3M

JAUCCOoIMallu. CunbHbIC U
cia0Obie QJICKTPOJIUTHI

Aucconuanunu 3JICKTPOJIUTOB € PA3JIMIHBIM

XapPaKTCPOM CBS3H. Crenenb




ANEKTPOIUTHYECKON Aucconnanuu. CuibHbIC U
cJ1a0bIe 3TEKTPOJIUTHI.

10 | Xumudeckue cBOMCTBa OO0111e XUMHYECKUE CBOMCTBA KHUCIIOT: 04.10.23
KHCITIOT U OCHOBaHUH B W3MEHEHUE OKPACKH UHIUKATOPOB,
CBETE MpeCTaBICHUH 00 B3aMIMO/ICHCTBUE C METAJIAMH, OKCUJAMH H
AEKTPOJIUTUICCKOM TUAPOKCUIAMH METAJUIOB M COJISIMH.
JIMCCOLIUAITTT MoutekynsipHbIe U HOHHBIE (TTOJTHBIC 1
COKpalI€¢HHbIC) YPABHEHHS PEAKIUH.
XHUMHUYECKUI CMBICII COKpPAIIEHHBIX YPAaBHEHUM.
YcinoBus MPOTEKAHUS PEAKITUN MEKTY
AJIEKTPOJIUTAMHU J0 KOHIA. Psii akTHBHOCTH
MeTasuioB. OO0IIMe XUMHUYECKHUE CBOMCTBA
IIEI0YCH: B3aMMOACHCTBHE C KUCIIOTaMH,
OKCHIAAMHU HEMETAIIJIOB, cojitMu. OO111e
XHUMHWYECKHAE CBOHUCTBA HEPACTBOPUMBIX
OCHOBAHUWI: B3aMMOJICHCTBHE C KUCIIOTaMH,
pa3oKeHUe IPU HarpEeBaHUH.
11 | XuMmudeckue cBOMCTBA OO0IIre XUMHUYECKHE CBOMCTBA CPEIHHUX COJICH: 10.10.23
COJICH B CBETE B3aMMOJICCTBHE C KUCIIOTAMH, IIEI0YaMH,
MpEeACTABICHUI 00 COJISIMM M MeTajuIaMu. B3anmoneicTBre KUCIIbIX
AIEKTPOJTUTAYECKON COJIEH CO IIEIOYaMH.
JICCOITAITIU
12 | IlonsTHe 0 THAPOIN3E lMunponus, kak 0OMEHHOE B3aUMOIeCTBHE 11.10.23
coiei coJieil ¢ Bojioi. I'uapoan3 conu CUIIbHOTO
OCHOBaHUS U c1aboi KUCIOTHL. [ maposnm3 conu
c1ab0Tr0 OCHOBAHUS U CUIILHOM KHUCJIOTHI.
[lIxana pH.
13 | O6o061EeHue 1 CBolicTBa KMCIOT, OCHOBAHUM, OKCHJIOB U COJIEH 17.10.23
CHUCTEMaTH3aIlUsl 3HAHUH 110 |[B CBETE TEOPHH JIEKTPOJIUTHICCKON
TeMe «XUMHYECKHE TUCCOITMAIINN U OKUCITUTEIIBHO-
peaKkIMy B pacTBOpax BOCCTAHOBUTEIIBHBIX PEAKIIUNA
AIEKTPOJIUTOBY
14 | TIpaktuueckas padorta Ne 1. |Pemienue s3KkCriepuMeHTANIBHBIX 33124 110 TEME 18.10.23
Pemenue «DNEKTPOIUTUYECKAS TUCCOITAALIHS
IKCIIEPUMEHTAJIbHBIX 337124
0 TeMe
«DNEKTPOJIUTHYECKAS
JTUCCOTTHAITHSDY
15 | KontponbHas pabota Ne 2 |[KontponbsHas pabota Ne 2 24.10.23
1o TeMe «XUMHUYECKUE
peaKkIMK B pacTBOpax
AIIEKTPOJIUTOBY
16 |O6mas xapakTepucTUKa CrpoeHue aTOMOB HEMETAIIOB U UX MOJIOKEHUE 25.10.23
HEMETAIIOB B [lepnoanueckoni cucreme. Psn
aneKTpooTpuIiaTensHocTi. Kpucraminueckue
PEIIETKY HEMETAJIOB — MPOCTHIX BEIIECTB.
AnnoTpornus U e€ npuunuHbl. GU3nYecKue
cBoiicTBa HeMeTaoB. OOIIe XUMUYECKHE
CBOMCTBA HEMETAJJIOB: OKUCIIUTENbHBIE U
BOCCTaHOBUTEJIbHBIE.
17 | OOmas xapakTepucTuKa l"anorensl, ctpoeHre X aTOMOB M MOJIEKYII. 07.11.23

snemeHToB VIIA rpynmnsr —

Ddu3nyecKue U XMMHUUECKHE CBOMCTBA




TaJJOIrCHOB

rajoreHoB. 3aKOHOMEPHOCTH U3MEHECHUS
CBOMCTB TraJIOT€HOB B 3aBUCHMOCTH OT HX
nosoxenus B [lepuoauueckoit cucreme.
HaxoxaeHue rajjoreHoB B NPUPOJIE U UX
noJjiydeHue. 3HaueHHe U MPUMEHEHUE TaJIOreHOB.

18

CoennHeHnd TaJIOTE€HOB

["anoreHoBOAOPOBI U COOTBETCTBYIOIIME UM
KHCIIOTHI: IJIaBUKOBAsI, COJISTHAS,
OPOMOBOJOPOHAS, HOIOBOIOPOIHAS.
["anorennasl. KauecTBeHHBIE peaklMy Ha
rajJioreHu-uoHbl. [IpuMeHeHe coeIMHEHU I
TJIOTCHOB U X OMOJIOTHYECKast POJIb.

08.11.23

19

[TpakTuueckast padota Ne 2.
«M3yueHune cBOMCTB
COJISTHOM KHCJIOTBDY

3ydyeHue CBOMCTB COJSTHOM KUCIIOTBI

14.11.23

20

OO6mras xapakTepucTuKa
anemeHToB VI A -
xanbkoreHoB. Cepa

OO0mas xapakrepuctuka 3emMeHToB VIA-
rpynnsl. Cepa B ipupo/ie U €€ MoaydecHue.
AmoTponHbie MOAU(MHUKAIIMN CEPHI U X
CBOMCTBAa. XMMUYECKUE CBOMCTBA CEPHI U €€
TIPUMEHECHHE.

15.11.23

21

CepoBoiopoa U CyIb(UIbI

CepoB0oIOpO/I: CTPOCHUE MOJICKYJIBI,
bu3ndecKue 1 XUMHUYECKHUE CBONCTBA,
norydeHre U 3HaueHune. CepoBoIopoTHAs
kucnoTa. Cynb(uipl 1 UX 3HAUYECHUE.
JlromuHOPOPHI.

21.11.23

22

Kucnoponusie coenuuenus
cepbl

Oxkcup cepsl (1V), cepaucTas Kuciora,
cynbdutsl. KauecTBeHHas peakius Ha Cyabpur-
WOH.

Oxkcun cepsl (VI), cepHas kuciora, cyiab(arsl.
Kpucramnoruaparel. KauecTBeHHas peakius Ha
cynbdar-uon CepHas KUCIOTA - CUITLHBII
anekTposiuT. CBOMCTBA pa30aBICHHOM CEPHOM
KHCIIOTHI, KAaK THITHYHOMW KUCIIOTHI:
B3aUMOJICHCTBHE C METAJNIaMU, OCHOBHBIMH H
aM(oTepHBIMU OKCHIaMH, OCHOBAHHUSIMH U
aM(OTEepHBIMHU THIPOKCUAAMH, COJISIMHU.
KauectBennas peakuus Ha cyib(aT-HOH.

22.11.23

23

[TpakTnueckas padora Ne 3.
«3yueHue CBOMCTB cepHOM
KHCJIOTBI»

3ydyeHue CBOMCTB CEPHOU KUCIIOTHI

28.11.23

24

OO6mras xapakTepucTuKa
XAMHYECKUX 31eMeHToB VA
rpynmnsl. A30T

CepHas KUCIIOTA - CUJIbHBIH 3JIEKTPOJIUT.
CBoiicTBa pa30aBIEHHON CEPHOM KUCIOTHI, KaK
TUIMYHON KUCIIOTHI: B3aUMOJEHCTBHE C
METaJulaMU, OCHOBHBIMHU M aM()OTEPHBIMU
OKCHJIaMH, OCHOBaHUSAMHU U aM(OTEPHBIMU
TUIpOKCUIaMH, consiMu. KauecTBeHHas peakius
Ha cynb(haT-HoH.

29.11.23

25

Ammvuak. CoJii aMMOHUS

AMMUaK, CTpOo€HUE MOJIEKYIbI U (hrU3HUecKue
CBOMCTBa. AMMHUa4Hasi BOJIa, HAIATBIPHBIN
CIUPT, TUIIpAT aMMUaka. JIoHOpHO -
AKIENTOPHBIM MEXaHU3M 00pa30BaHMsI KATHOHA
aMMoHus. BocctaHoBUTENBHBIE CBOMCTBA
ammuaka. CoJii aMMOHHUS U UX IPUMEHEHHE.

05.12.23




KauectBennas pCaKknys Ha KaTUOH aMMOHUS.

26 | IIpakTaeckas padora Ne 4 [[lomydeHre aMMuaka v U3y4eHHUE €r0 CBOWCTB 06.12.23
«IlonyueHne aMmMuaka u
W3YyYECHHUE ET0 CBOMCTB)
27 Kucnopoaconepxarue Oxkcupl a30Ta: HECOICOOpa3yIoNIUe | 12.12.23
COCIIMHEHUS a30Ta KHUCJIOTHBIC. A30THCTas! KUCJIOTA U HUTPHTHI.
A30THas KHUCJIOTA, €€ MOJIydeHUE W CBOKCTBA.
Hurparsl.
28 | Kucnopopacoaepskaiiue 13.12.23
COCIIMHEHUS a30Ta
29 | ®ocdop u ero coemuuenust | Docdop, CTPOCHHE aTOMA U AJTIOTPOIIHSL. 19.12.23
®dochuast. Dochun. Oxcun hochopa(V) u
optodochopHas kuciaoTa. Dochartsl.
®dochopubie ynoOpenust. MHCEKTUIIUIBL.
30 | OOmas xapakKTepUCTHKA OO6ras xapakTepucTuka iaemMeHToB [V A- 20.12.23
a5ieMeHTOB [V A- TpymIibl.  [TPYNIBI: 0COOCHHOCTH CTPOCHHS AaTOMOB,
Yriepon MIPOCTHIX BEIIECTB U COCTUHEHUI B 3aBUCUIMOCTH
OT MOJIOKEHUS 31IEMEHTOB B [leprnoanueckoit
cucrteme. Yriepo. AJUIOTPOITHbIE
MoaU(pHUKAUK: anMas, TpaduT. AMOPPHBIN
YIJIEPOJ M €T0 COpTa: ca)ka, aKkTUBMPOBAHHBIMN
yroab. AnpcopOmus. XuMHUYeCKUe CBOMCTBA
yraepoaa. KokcoxuMmudaeckoe Mpou3BOJICTBO
ero npoaykuus. Kapouer.
31 | Kucnopomacoaepxariue Oxkcun yranepoaa(ll): ctpoenne MoeKyIbl, 26.12.23
COEIMHEHMS yriepoaa MOJIydeHHE U ero cBoucTBa. OKcHa
yraepoaa(1V): ctpoenue MOJIEKYIIBI, TOTydEeHHE
Y €ro CBOMcCTBa. YroJibHas kuciora. Conun
YrOJIbHOM KUCIIOTHI: KApOOHATHI U
ruapokapOoHatsl. TexHuueckas u nuieBast
coja.
32 | Ilpaktudeckas padora Ne 5. [[losryueHHe yriIeKHCIIOTO ra3a U U3y4eHHe ero 27.12.23
«IlonmydyeHue yriekuciioro |[CBOMCTB
ra3a u U3y4eHue ero
CBOMCTB»
33 | YraeBoaopoapl Heopranuueckue u opraHuyeckue BellecTBa. 10.01.24
YrneBoaopoipl. XuMHUYECKOE CTPOCHHE
OpPraHHYECKUX BEIIECTB, KaK MOPSIOK
COEIMHEHUSI aTOMOB B MOJIEKYJIE TIO
BaJICHTHOCTH.
MerTaH, 3TaH, KaK IpeeIbHbIE YTIEBOA0PO/IbL.
DTUJICH U alleTHIICH, KaK HempeIeIbHbIe
(HEeHACHIIIEHHBIE) YIIIeBOIOpOAbL. ['openue
yrIeBoA0po0B. KauecTBeHHBIE peakiiy Ha
HENpeeNIbHbIE COSAMHEHUS
34 | Kucnopojcoaepxarniue OTUIOBBIN CIUPT, €TO MOJIyY€HUE, IPUMEHEHUE 16.01.24
OpraHMyecKre coeuHeHus (U (usnoaoruueckoe aeiicreue. TpéxaTroMHBIM
cnupt rauiepuH. KauecTBeHHas peakius Ha
MHOTOQTOMHBIE CITUPTHI. YKCYCHAsl KUCJIOTA -
MPEJICTABUTEIb KJIacca KapOOHOBBIX KHCIIOT.
35 | Kpemuuii u ero coequnenus: |KpemHuii, CTpoeH#e ero aToma U CBOMCTBA. 17.01.24

Kpemuuii B npupose. Cunuuuasl U CUIIaH.




Oxcup xpemuusi(1Y). KpemnueBas kucnora u eé
COJIN.

36 (CunukatHas [IpousBoacTBO crekna u nemenTa. [lpoxykuus 23.01.24
[IPOMBIIILIIEHHOCTh CWJIMKATHOW MPOMBIIIUICHHOCTH:  ONTHUYECKOE
BOJIOKHO, Kepamuka, papdop, pasHc.
OnTHyeckoe BOJIOKHO.
37 | llonydeHne HEMETAIIOB Hewmerannel B npupose. @pakiioHHas 24.01.24
IeperoHKa >KHUKOT0 BO3AyXa Kak croco0
HOJTy9EHUs] KUCIIOPO/Ia, a30Ta, aproHa.
[Tonyuenue docdopa, KpeMHHUs, XJI0pa, HOAA.
DNEKTPOJIN3 PACTBOPOB.
38 [lomydeHue BayKHEHITNX [losrydeHne cepHOIi KHCIOTHI: CHIPBE, XUMU3M, 30.01.24
XUMHYECKUX COCTUHCHHMA TEXHOJIOTUYECKasi CXeMa, METO/I KHIISIIEro CIosl,
IPUHIIHAITEI TETJIO0OMEHA, IPOTUBOTOKA U
nupkyisiuu. Oneym. [TpousBoacTBO aMmuaka:
CBIPBE, XUMHU3M, TEXHOJIOTHUECKAs CXeMa.
39 | O6oOmmenue o Teme O6006menne o Teme «Hemeramisl u ux 31.01.24
«Hemetamel 1 ux COCTMHEHUSD)
COCIIMHEHUS
40 | KonrtpompHas padora Ne3  |KonTposbHas padota Ne2 06.02.24
o teme: «Hemerannel u ux
COCIIMHEHUS
41 | Iloso)xeHne MeTaIOB B [Tomoxenne metamioB B [leproaudeckoit 07.02.24
[Tepuonnueckoit cucreme, CHCTEeME XUMHYEeCKuX 3yieMeHToB /I, 1.
CTPOCHHE aTOMOB U MeHeneeBa, CTpOEHUE UX ATOMOB U
KPHUCTAJIIOB KPHCTAJLIOB.
42 | O0mue XMMHUYECKHe Mertannnydeckas CBsI3b U METAJUTMYECKast 13.02.24
CBOICTBa METAJJIOB KpUCTaJUINYeCKas pemérka. Ousndyeckue
CBOMCTBA METAJIJIOB: DJIEKTPO- U
TETUIOTPOBOAHOCTb, OTPAYKAIOIIAsE CIIOCOOHOCTH,
IacCTHYHOCTh. CIUTaBbl YEPHBIE U [IBETHBIE.
Mertasuibl Kak BOCCTAHOBUTEITH.
ONEKTPOXUMUYECKHUI DSl HAIPSHKCHUH.
B3aumMopelicTBie METAJIOB C HEMETALIAMH,
OKCHJIaMH, KHUCIIOTAMH, COJISIMH.
AJOMUHOTEPMUSL.
43 |OO6mas XxapakKTepUCTHKA CtpoeHue aToMOB U MPOCTHIX BELIECTB 14.02.24
MICJIOYHBIX METAJUIOB IIEJIOYHBIX METAJUIOB. 3aBUCUMOCTh
44 00uas xapakTepucTHKa (bU3NYECKUX U XUMUUYECKUX CBOMCTB MIETIOYHBIX 20.02.24
[IEJIOYHBIX METAJUIOB METAJIJIOB OT 3apsi/I0B sifep uX aToMoB. OKCHIbI
Y TUIPOKCH/IBI IIETOYHBIX METAJIIOB, UX
MOJIy4YeHHUEe, CBOWCTBA, IPUMEHEHHUE.
Bakneiimme conu eI0YHBIX METAIIOB, UX
3HauUEHUE B )KMBOW U HEXKUBOU MPUPOJIE U B
KU3HU yenoBeka. KapOoHats! u
TUAPOKAPOOHATHI KAJIbIIHSL.
45 |O0miast XxapaKTepUCTHKA CtpoeHue aTOMOB U IPOCTBIX BEUIECTB 21.02.24
IEI0YHO3EMETBbHBIX [IeI0YHO3EMETbHBIX METANIOB. 3aBUCUMOCTD
METaJJIOB (bU3NYECKUX U XUMUUYECKUX CBOMCTB
46 |OOmas XxapaKTepUCTHKA 111€JI0YHO3EMENBHBIX METAJIIOB OT 3apsAA0B SAEP 27.02.24
[IEJI0YHO3EMETTbHBIX uX aTOMOB. OKCHJIbI U THIPOKCH/IBI
METaJJIOB [IEI0YHO3EMETbHBIX METAIIIOB, HX TOJTYYCHUE,




CBOMCTBA U IpUMEHEHHE. BaxkHenue cou
HIEIIOYHO - 36MEJIBHBIX METAJUIOB, UX 3HAYCHUE B
IIPUPOJIE U )KU3HU YEJIOBEKA.

47 | J)KécTKOoCTh BOALI U JKECTKOCTH BOIBI: BpEMEHHAS M TTOCTOSIHHASL. 28.02.24
crocoOsbI e€ ycTpaHeHus CriocoObl ycTpaHEeHHs] BpEMEHHOM KECTKOCTH.
Crioco0bl yCTpaHEeHHsI TOCTOSIHHOM KECTKOCTH.
48 | Ilpaktudeckas padora Ne 6. [[lomydeHue )KECTKOM BOJIBI U CIIOCOOBI €€ 05.03.24
«IlomydeHne KeCTKOU BOJIbI |yCTPAaHEHUs
1 CTIOCOOBI €€ yCTpaHEHUS»
49 | AmoMuHUI H ero CoenuHeHus aTIOMUHUS B IPUPOJIE. 06.03.24
COEIMHEHUS XUMHYECKUE CBOMCTBA aIFOMUHHSL.
Oco0eHHOCTH OKCUAA U THIPOKCH]IA ATFOMUHHUS
Kak aM(OTEepHBIX coeMHEHNH. BaxxHenmme
COJIM aITFOMHUHUS (XJI0pUJl, Cynbdar).
50 | XKenezo Oco0OeHHOCTH CTpPOCHHS aToMa xkejesa. JKeneszo 12.03.24
B Ipupoie. BaxkHelmue pyasl xkenesa.
51 | CoeguHeHns xene3a Oxcuael 1 TuApokcuasl xene3a(ll) n 13.03.24
xenesa(l11). Comum sxenesa(ll) u sxemnesa(lll).
OOHapy)XeHUEe HOHOB KaTHOHOB Kelle3a B
pacTBOpeE. 3HAYCHUE COEAMHEHMI JKele3a.
52 [paktudeckas pabota Noe 7 [PemieHue SKCIIEpUMEHTAIBHBIX 33134 110 TeMe 26.03.24
«Pemenne «MeTamiby
PKCIIEPUMEHTATBHBIX 337124
o Teme «MeTtasuibh»
53 | Koppo3sus meTamios u Koppo3us xumudeckas 1 3JICKTPOXUMHYCCKas. 27.03.24
CrocoOBI 3aITUTHI OT HEee 3ammuTa METAIOB OT KOPPO3HUH.
54 | MeTtaisl B IpUpOJIE. MerTailibl B IpUPOJC: B CBOOOIHOM BHUC U B 02.04.24
BUJIE COCTUHEHUH.
55 | IloHsiTHE O METATLTYPTUH [Tonrsitue o metamuryprun. YEpHas u 1iBeTHAs 03.04.24
Metauryprus. [lupomeramryprus,
TUPOMETAJUTYPT U, SJICKTPOMETAILTYPT L.
Jlomennsriii mporecc. [lepepaboTka uyryHa B
CTaJIb. DJEKTPOJINU3 PACIIJIABOB.
56 | O600uIeHre 3HaHUI IO 0O0001enne 3HaHu 110 TeMe «MeTauIb» 09.04.24
Teme «MeTauiby
57 | KourponsHas pabora Ne4  [KontposibHas paboTa Ne3 10.04.24
o Teme «MeTtauibhy
58 | Xumunueckas opranm3anus |CTpoeHHE 3eMJIU: SIpO, MaHTHUS, 3eMHas Kopa, 16.04.24
TJTAHETHI 3eMJIst WX XUMHUYECKHH cocTaB. JIuTocdepa u eé
XUMUYECKUN cocTaB. MuHepanbl. Pynbl.
Ocanounsie nopojibl. [losie3HbIe HCKOTIaeMBbIE.
XUMHUUECKUH cOCTaB rupocdepbl. XMMHUECKHUHA
COCTaB aTMOC(EpHI.
59 |Oxpana okpyxaromie cpenbl [MICTOYHHUKH XUMUYECKOTO 3arps3HeHUs 17.04.24
0T XUMHUYECKOTO OoKpyxaromei cpensl. ['1obanbHbIe
3arpsi3HEHUs PKOJIOTHYECKHEe MTPOOJIEMbI YeI0BEYEeCTBA:
MapHUKOBBIN dPPEKT, KUCIOTHBIC JOKIU,
030HOBBIE JIBIPEI. MexXayHapO HOE
COTPYTHUYECTBO B 00JIACTH OXPAHbI
OKpYKaroIen Cpeslbl OT XUMHUUYECKOTO
3arpsi3HeHUs. «3eéHas XUMHUSD.
60 |[BemectBa CrpoeHue aToma B COOTBETCTBHUH C 23.04.24




61 [Xumuueckue peakiuu MOJIOKEHUEM XUMHUYECKOTO AJIEMEHTA B 1 24.04.24
62 |OCHOBBI HEOPraHUIECKOH [Tepuoauueckoii cucreme. CtpoeHue Bemectna: |1 30.04.24
XUMUHU XHUMHYECKasl CBSI3b U KPUCTAJUTHUECKUE
63 |OCHOBBI HEOPraHUYECKOM peméTKU. 3aBUCUMOCThH CBOMCTB 00pa30BaHHBIX |1 07.05.24
XHUMHUHU AIIEMEHTaMU TIPOCTHIX BEIIECTB (METAJIIOB,
HEMETAIJIOB, OJIATOPOJIHBIX Ta30B) OT
IIOJIOKEHUS NIEMEHTOB B lleproanyeckon
cucteme. TUTIONOTHST HEOPTaHUYECKUX BEIIECTB,
JIeJIEHUE UX Ha KJIACChl ¥ TPYIIIIHIL.
IIpencraBurenmu.
[Ipu3Haku 1 yCIOBUS MPOTCKAHUS XUMUICCKUX
peakuuii. TUMOJIOTHUST XUMHUYSCKUX PEAKIIUM T10
Pa3TUYHBIM OCHOBAHUAM. Peakiimy HOHHOTO
obmena. OKUCIUTENHHO-BOCCTAHOBUTEIHHBIE
peaxIuu.
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
XapakTepHbIE XUMHYECKHE CBOMCTBA
C0J1e00pa3yIOIINX OKCHJIOB, THIPOKCUIOB
(ocHOBaHUH, KUCIIOT U aM(OTEPHBIX
TUIPOKCHUIOB), COJICH.
64 | IToBTopenue u 06006menue ([loBTopeHUE U 0OOOITICHHE IO TEME. 08.05.24
o teMe. [TonroroBka k
KOHTPOJIBHOU padboTe
65 | KonTponbsHas paboralNe5 KontpospHast pabotaNe4 14.05.24
«HToroBas 1o Kypcy
OCHOBHOM IIKOJIBI»
66 | AHalmHM3 KOHTPOJBHOM 15.05.24
pabotsl. [ToaBenenne
WUTOTOB roJia.
67 | PesepBHOE Bpems 21.05.24
68 | PesepBHOE Bpems 22.05.24




[Ipunoxxenus k nporpamme:

I'padyik KOHTPONBHBIX U MPAKTHYECKUX PadOT

Bun pabotsr

Tema

KonTponsHas padora Nel

«[ToBTOpEHME OCHOBHBIX pa3/eioB Kypca 8
kiacca». (KoHTpoabHO-U3MEpUTENbHbBIC
matepuaisl. Xumus.9 kmacc/ coct. E.H.
Crpenbuukosa - M.: BAKO, 2014, ctp.)

15

KonTtponeHas padota Ne2

«XHMMUYECKHUE PEAKIIMHU B PaCTBOpPaAxX
aneKkTpoauToB». (KoHTposibHO-U3MepUTEIbHBIE
Mmatepuaibl. Xumus.9 knacc/ coct. E.H.
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Kpurepun orieHnBaHus yueOHOH eSTETbHOCTH 00yYaIOIIMXCS

OreHka 3HaHUH, YMEHUI U HABBIKOB 00YYaIOLINXCS IO XUMUHU

OreHka yCTHOTO OTBETa

OtMmetka «5»:

- J1aH TIOJIHBIN U MPaBUJIbHBIA OTBET HA OCHOBAHUU U3YyYEHHBIX T€OpHii, 14

- MaTepHall U3JI0KEH B OMPECICHHOM JIOTUUECKON TOCIIeI0BATEILHOCTH, TUTEPATYPHBIM
SI3BIKOM,

- OTBET CAMOCTOSITEIIbHBIM.

OtMmetka «4»:

- JIaH TIOJIHBIM W MPABUJIbHBIA OTBET HA OCHOBAHWH U3YYECHHBIX TEOPHUU,

- MaTepuall U3JIOKEH B ONpEIEICHHON NOCIeA0BaTEIbHOCTH,

- IOMYIIEHbI 2-3 HEeCyIECTBEHHbIE OIMOKH, UCIIPAaBIEHHbIE IO TPEOOBAHUIO YUUTENS, WIH JJaH
HETOJIHBIA U HEYETKUN OTBET.

OtmeTka «3»:

- JIaH TOJIHBIA OTBET, HO MPHU ATOM JOMYIIEHA CYIECTBEHHAs OIINOKa

WJTU OTBET HEMOJIHBIHN, MOCTPOECH HECBSIZHO.

OtmeTka «2»:

- OTBET 0OHAPY)KMBAET HEITOHUMAHUE OCHOBHOTO COJIEp KaHUsI y4eOHOTO MaTepHIIa,

- JIOTMYIIEHBI CYIECTBEHHBIC OMHMOKH, KOTOPBIE Y4-CSl HE MOXKET UCIIPABUThH IMPU HABOISIINX
BOIIPOCAX YUUTEIS.

OueHka yMEHHUH pemaTh 3a1a4u

OtrMmetka «5»:

- B JIOTUYECKOM PaCCYKJIEHUU U PEUICHUH HET OLUINOOK,

- 33/1a4ya pelieHa pauoHaIbHbIM CIIOCOOOM.

OtMmetka «4»:

- B JIOTUYECKOM PaCCY)KJIEHUU U PEUICHUH HET CYIIECTBEHHBIX OINOOK, IPU 3TOM 3a/1a4a
pellieHa, HO He pallMOHAIBHBIM CIIOCOO0M,

- JIOMIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHOOK.

OtMmetka «3»:

- B JIOTHYECKOM PAaCCYKJIEHUU HET CYIIECTBEHHBIX OIINOOK,

- JIOMYCKaeTCs CyIIEeCTBEHHAs OIIMOKa B MATEMaTUUYECKUX pacyeTax.

OtMmetka «2»:

- HMMEIOTCA CYUIECTBEHHbIE OIIMOKHU B JIOTHUECKOM PACCYXACHUU U PEILICHUH.

OneHka 3KCepUMEHTANIbHBIX YMEHHUH (B IIpOIECCe  BBIMNOJHEHHS MPAKTUYECKUX PadoT 1o
WHCTPYKIIUHN)

OtMmetka «5»:

- paboTa BBINOJHEHA NOTHOCTRI0. CIenaHbl MpaBUIbHBIE HAOIOICHUS U BBIBOIBL,

- 9KCIIEPUMEHT OCYIIECTBIIEH IO IJIaHy, C YIeTOM TeXHUKH O0e30MacHOCTH U MpaBui paboThI ¢
BEIIECTBAMU U MIPUOOPAMH,

- MPOSIBJICHBI OPraHU3alMOHHO-TPYAOBBIE YMEHUS (TIOIeP)KUBAETCS YUCTOTA pabOUyero Mecra ,
MOPSIJIOK Ha CTOJIe, YKOHOMHO HCIIOJIb3YIOTCS PEaKTHBBI).

OtMmetka «4»:

- paboTa BBINIOJIHEHA, C/IeTaHbl PAaBUIIbHbIC HAOMIOCHHS U BHIBObBI: IKCIIEPUMEHT BBITIOJTHEH
HEMOJIHO WK HAOII0Aal0TCS HECYIIECTBEHHBIE OIMOKHU B pa-

60Te ¢ BelecTBaMH U IpubopaMu.

OtMmetka «3»:

- OTBET HETOJHBIH, paboTa BHITIOIHEHA MPABUIHLHO HE MEHEE YeM HAIOJIOBUHY JOMYIEHA
CyIeCTBeHHasl OIIMOKa (B X0/€ SKCIIEPUMEHTA, B 00BSICHEHUH, B

odopmuenun padbotsl, o Th npu pabdore ¢ BemecTBamMu U IpubOpaMu), KOTOPYIO
yUYalIHACs UCTIPABJISIET 1O TPEOOBAHUIO yuuTeNs. 15

OtMmetka «2»:



- JIOMYIIEHBI JIBE WIH 0oJiee CyIIeCTBEHHBIC OIUOKU B XOJI€ SKCIIEPUMEHTA, B 00BICHEHUH,
B oopmieHun pabdotsl, mo Th npu pabote ¢ BelecTBamMu u

npubopamu), KOTOPBIC yUAIIUNCS HE MOKET UCTIPABUTb.

OrneHKka yMEHHM pelaTh SKCIIEPUMEHTANIbHBIE 3a]a41

[Tpu orieHKe ATOr0 YMEHUS CIIEIyeT YIUTHIBATh HAOTIOACHUS YUUTENS U IPEAbSIBIISIEMbIC
YYaIIUMCs Pe3yJIbTaThl BBITOJHCHUS OTIBITOB.

OtMmetka «5»:

- IUIaH PEIICHMS 3319 COCTABJICH MTPABWIIBHO, OCYIIIECTBIICH TIOI00P XUMHUICCKIX PEAKTHBOB H
000pyIOBaHUs, JAHO TIOJHOE OOBSICHEHUE U CIICIIAHBI BBI-

BOJIBL.

OtMmetka «4»:

- TUTaH PEIIeHUs] COCTABJICH MPABUIIBHO,

- OCYILIECTBJICH MOJI00p XUMHUYECKUX PEAKTUBOB U 000PYIOBAHUS.

- JIOMIIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMMOOK (B 0OBSICHEHUH M BBIBOJIAX).

Otmetka «3»:

- IUIaH PEIICHMs COCTaBIIEH MPaBUIIBHO,

- OCYILIECTBJICH MOI00p XUMHUYECKUX PEAKTUBOB U 000PYAOBAHUSI.

- JIOMyIIIEHAa CYIIECTBEHHAs ONTNOKA B OOBSICHEHUH M BBIBOJIAX.

OtmeTka «2»:

- IOMYIIEHHI 1Be U OoJjiee omMOKHU (B IUIaHE pEelIeHUs, B MOJ00pe XMMHUYECKUX, PEaKTUBOB U
000py0oBaHUs, B OOBSICHEHUH M BHIBOJIAX).

OneHka 3a MMCbMEHHYIO KOHTPOJIbHYIO paboTy

[Tpu orleHUBaHUY OTBETA yJalIerocss HeOOX0IMMO YUTHIBATH KAYECTBO BBITIOJHEHUS paOOTHI O
3anaHusM. KoHTposbHas paboTa OlleHUMBAETCs B LIETOM.

OtmeTka «5»:

- J1aH TIOJIHBIA OTBET HAa OCHOBE M3yYEHHBIX TEOPHIi, BO3MOXHA HECYILIECTBEHHAs OLINOKA.
OtmeTka «4»:

- IOMyCTHUMa HEKOTOPasi HEMOJIHOTAa OTBETA, MOKET ObITh HE 0oJiee IBYX HECYIIECTBEHHBIX
OILINOOK.

OtmeTka «3»:

- paboTa BBINOJIHEHA HEMOJIHO (HO HE MEHEe YeM HaIlOJIOBUHY), UMEETCs He OoJiee 0HOM
CYIIECTBEHHOW OIMMOKHU U MPHU 3TOM 2-3 HECYILIECTBEHHBIE.

Ot1meTka «2»:

- paboTa BBINOJIHEHA MEHbIIIE YEM HAIIOJIOBUHY,

MMeeTCsl HECKOJIBKO CYIIECTBEHHBIX OMIHOO0K. 16

[Ipu orieHKe BBINOTHEHHUSI MHUCHMEHHON KOHTPOJIBHOM pabOThl HEOOXOIMMO YUUTHIBATh
TpeboBaHUs eAMHOTO opdorpadguueckoro pexruma.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO PA0OTY KOPPEKTUPYET MPEALIESCTBYIOIINE TPU
BBICTaBJICHUU OTMETKHU 32 YETBEPTh, OIYroiue, rol.

JOTYILIEHBI CYIIECTBEHHbIE OMIMOKU MPH 3aKIa/IKe OMBITA U €r0 0(OPMIICHUH






