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«Paccmorpeno» «CornacoBaHo» «YTBepxaao»
pykosBogutens MO yuureneit 3aM. Jupexropa no YBP Jupextop MOY CII Ne 83
EcrecTBeHHO MaTeMaTHYECKOIO IOnanosa C.IQ. Ho6peiauna A.B.
UK
MOY CIII Ne 83
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or 31.08.2026
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AneBTM Ha Job6pblHnHa AneBTrHa BukTopoBHa
[laTa: 2026.09.01 13:56:57 +03'00'
BukTopoBHa

Pa0oyas nporpamma (ID9330755) no yueoHoMy npeamery

«Xumus» 1Ji4 9 kiiacca yposenb oopazosanusi: 000

CocraBuna yunrens: [1yzanosa Onera Ilopdupresna
2026 — 2027 y4ebHblit rox



Pa6ouas nporpaMma cocTaB/ieHa Ha OCHOBaHWMU:

depepanbHbIf 3aKOH «06 o6pa3oBaHum B Poccuickon Gegepauymm» N2273-O3 ot
29.12.2012 ¢ uameHeHuamu, B Tom ymcne O3 N2371 — ®3 o1 24.09.2022.

Mpukasbl MuHucTepcTBa NnpocseLeHns Poccurckon Gepepauymu:

06 yTBepXxaeHuun denepanbHOro rocygapCTBEHHOro 06pasoBaTeNibHOro ctaHaapTa
HayanbHOro obLero o6pasoBaHus: ot 31.05.2021 N2286 (B feicTBYIOLWEN peaaKLmm)

06 yTBep)aeHunn dheaepanbHOro rocygapcTBeHHOro 06pa3oBaTesibHOro cTaHaapTa
OCHOBHOrO 06lLLero o6pasosaHus: oT 31 mas 2021 r. N2 287 (B AeicTBYIOLWEN peaakLmm)

06 yTBepaeHnn dheaepasibHOro rocyaapCcTBeHHOro 06pasoBaTesibHOro CTaHaapT
cpenHero o6uero o6pasoBaHus: oT 17 maa 2012 r. N2 413 (B aencTBytoLLEN pefaKunm);

06 yTBepXxaeHuun dbenepanbHOM 06pa3oBaTesibHOM MPOrpaMMbl Ha4abHOMo 06Lero
o6pasoBaHus: oT 18.05.2023 N2 370 (geincTBytoLLasn peaakums)

06 yTBepXxaeHumn denepanbHoOM obpasoBaTesibHOM MPOrpaMMbl OCHOBHOIO 06LLEro
obpasoBaHus: oT 18.05.2023 N2 371 (pencTBytowan peaakuus)

06 yTBep)aeHunn denepanbHoi o6pas3oBaTesibHOM NPOrpaMMbl CpeHero o6Lero
o6pasoBaHus: oT 18.05.2023 N2 372 (peiicTBytoWas peaakLuus)

O BHECeHUN N3MeHeHN B HEKOTOPbIle NpuKasbl MUHUCTEpCTBaA NpOCBeLLeHU POCCUNCKOMN
depepaumnn, kacarowmecs denepanbHbix 06pa3oBaTebHbIX NPOrpaMM HavyasibHOro O6LLEero,
OCHOBHOI0 06Lero, cpegHero obwero obpasoBanus: ot 09.10.2024 N2 704

MonoxeHune o paboyei nporpaMme y4ebHOro NpeamMeTa, ydebHoro Kypca (B ToOM uncne
Kypca BHeypouHoW geaTtenbHocTv) MOY CLL N283 LleHTpanbHoro paioHa Bonrorpaga»



NOACHUTEIbHASA 3AMNMUCKA

Mporpamma no XMMun Ha ypoBHe OCHOBHOIO 06L1ero o6pa3oBaHUsA COCTaB/eHa
Ha OcHoBe
TpeboBaHuWI K pe3ynbTaTaM OCBOEHUSI OCHOBHOM 06pa3oBaTeslIbHOM NporpamMmbl
OCHOBHOrO
obLiero obpasoBaHus, npeacTaBneHHbix B PrOC 000, a Tak)ke Ha OCHOBe
dbenepanbHou
paboyer NporpaMmbl BOCMIMTAHUSA U C YYETOM KOHLIENLMM NpenogaBaHns y4ebHoro
npegmeta
«Xnmua» B 06pa3oBaTefibHbIX opraHnsaumax Poccuinckon degepauyum.

Mporpamma no xumMumn Aa€T NpeacTaB/ieHNe O Lienax, 06LLen cTpaTernm
06yYeHus,
BOCMUTaHUA N pa3BUTUSA 0OyYarOLLMXCA CPeACTBaMMN y4eOHOro NpeaMeTa,
yCTaHaBnMBaeT
ob6s3aTeNbHOE NPeAMETHOE coepKaHune, NpeaycMaTpuBaeT pacrnpegefnieHme ero no
KlaccaMm u

CTPYKTypupoBaHue no pasaesam n teMam rporpamMmbl no XmuMnu, oripeanendaeT
KoJinyeCTBEeHHbIe

M KauyeCTBEHHbIE XapaKTepPUCTUKUN COAEpKaHUSA, PEKOMEHAYEMYIO MOCnefoBaTeNIbHOCT
b

N3YyYEeHUS XUMUN C YYETOM MeXNPEAMETHbIX U BHYTPUNPEAMETHbIX CBSA3EN, NOTUKMN

y4yebHoro

npouecca, BO3pacTHbIX 0OCOBEHHOCTEN 06yYaroLLMXCS, onpeaensieT BO3MOXXHOCTH

npeamMeta ans

peanusaunn TpeboBaHWi K peaysibTaTaM 0CBOEHMS OCHOBHOW 06pa3oBaTesfibHOw

nporpaMmbl Ha

YypOBHE OCHOBHOrO 06LLero o6pa3oBaHusi, a TakxXe TpeboBaHWI K pe3ynibTataM

06y4YEeHMA XUMUN

Ha ypoBHe UeNei psyyeHus npegmeTa M OCHOBHbIX BigoB YUEOHO-MO3HaBaTesbHOM

AeSTeNIbHOCTYN 06Yy4atoLLLErocs Mo 0CBOEHMUIO yYe6HOro CoAepXKaHus.
3HaHWe XUMUM CNTYXXUT OCHOBOW AN1A HOPMUPOBAHUSA MUPOBO33PEHMSA

obyyatolerocs, ero
npeAcTaBNeHN O MaTepuasibHOM eAIMHCTBE MUPA, BaXKHYO POJib UrpatoT
dbopmmpyemMbie XuMuen
npeacTaBneHns 0 B3aUMOMNpeBpPaLLLEHUSAX IHEPTUU U 06 3BONOLMN BELLECTB B
npupoje, o NyTax

peLueHuns rnob6anbHbIX |'|p06f|eM yCTONYMBOIro pa3BUTUA YeNOBeYeCcTBa — CbIpbeBON,
SHepreTUYecKomn, NULLEBOWN 1 9KOJIOrMYecKoi 6e30nacHOCTH, MpobremM

34paBOOXpaHeHUA.
N3yyeHune xumuu:

CFIOCO6CTByeT peanusauyuu BO3MOXXHOCTEWN ANs caMopasBUTUSA U (bOpMVIpOBaHVIFI
KYNbTYpbl IMYHOCTMK, €€ 06LLen 1 GYHKLUMOHANIbHON rPaMOTHOCTY;
BHOCUT BkNag B hopMUpOBaHNE MbILLIEHUS U TBOPYECKUX CNIOCOBHOCTEN
obyyatoLmxcs,

HaBbIKOB WX CaMOCTOSTENIbHON Y4eGHOM DeATeNbHOCTU, 9KCNEPUMEHTAsIbHbIX W

nccriegoBaTesbCKUX YMEHUN, HEOOXOAUMbBIX kak g MOBCEAHEBHOW XWU3HU, TaK U B
npodeccnoHanbHOM AeATENbHOCTY,
3HAKOMMT CO creumndmKon Hay4HOro MbILLJIEHUS, 3aK1aAblBaeT OCHOBbI



LLesIOCTHOro

B3rns4a Ha eAUHCTBO NPMpPOoAbl U YeNOoBEKA, ABMSIETCS OTBETCTBEHHbIM 3Tarnom B
dbopmMupoBaHum

€CTeCTBEHHO-Hay4YHOM rpaMOTHOCTM 06yYatoLLMXCS;

Cnoco6eTByeT (HOPMUPOBAHU ||eHHOCTHOMO OTHOLLEHUS K €CTeCTBEHHO-Hay4YHbIM
0

3HaHMAM, K NPUPOAE, K YEeIOBEKY, BHOCUT CBOWN BKJ1aZ B 9KONIOrMYEeCKoe obpasoBaHmne
obyyvaroLmxcs.

[aHHble HanpaBJ/1EHNA B o6yquvw| XMMnn obecnevymBaroTca CI'IGLI,VId)MKOVI
copgep>xaHud

y4e6HOro npepmeta, KOTOPbIN gBnseTCA NeAarormyecku afanTUpoBaHHbl OTPaXeHNeM
M

6a30BOWN HAYKN XMMUKN Ha oNpeaenEHHOM 3Tarne e€ pasBuTUS.
Kypc XMMunmM Ha ypoBHE OCHOBHOIO 06LLLero 06pa3oBaHns OPUEHTUPOBAH Ha

OCBOEHMe
06yYalLNMUCS CUCTEMbI NEPBOHAYasbHbIX MOHATUA XMMUKN, OCHOB HEOPraHMYEeCKOM
XUMUN U
HEKOTOPbIX OTAENbHbIX 3HAYMMBbIX MOHSATUIA OPraHUYECKON XUMUW.

CTpyKTypa cofep>XaHusi nporpaMmbl No xmmMmm copmmpoBaHa Ha OCHOBe
CUCTEMHOIO
NnoAxopa K eé nsyyeHuto. Cogep)kaHue cknagblBaeTcs U3 CUCTEMbI MOHATUM O
XMMWYECKOM
3/1eMeHTe U BELLECTBE U CUCTEMbI MOHATUI O XMMUYECKoN peakuun. 06e aTu cUcTeMbl



CTPYKTYPHO OpraHun3oBaHbl Mo MpUHLUMMY rnocsefoBaTeslbHOro pasBnTUA 3HaHUM Ha
OCHOBe
TeopeTU4ecKunx npeacTaBieHNn pasHOro ypoBHS:
- flepoanyeckaro sakora . M. MeHne/ieena Kak OCHOBHOIO SakOHa
XUMUY;
— YYEHUs O CTPOEHUN aToMa U XMMUYECKOM CBA3Y;
— NpeAcTaB/IeHN 06 INEKTPOUTUYECKOMN AMCCOLMaLNM BELLECTB B
pacTBopax.
TeopeTnyeckne 3HaHMA paccMaTpUBalOTCA Ha OCHOBE 3MIMUPUYECKHN
NOJTYYEHHbIX U
OCMbIC/IEHHbIX (aKTOB, pa3BUBaOTCA NOCef0BaTeNIbHO OT OAHOrO YPOBHS K APYroMY,
BbINOHASA QYHKLMM O6ACHEHMSA Y NPOrHO3MPOBaHWUA CBONCTB, CTPOEHUS U
BO3MOXHOCTEWN
P CEGERMe PO paMMBbl M0 XM CTOCOBETBYET GOPMAPGBAHMIO
npeacTaBieHUs O
XMMWYECKOWN COCTaBNAIOLLLEN HAYYHOM KapTUHbI MUPa B JIOTUKE €€ CUCTEMHOM
npupogbl,
LlEHHOCTHOr O OTHOLIEHMA K HAay4YHOMY 3HaHUIO U MeTOoAaM MO3HaHWSA B HayKe.
N3yyeHune xumumn

NPOVNCXOAUT C MpuBAeyeHnem 3HAHUA y3 paHee M3yuyeHHbIX y4e6HbIX npeaMeToB:

«OKpyxatowmnin mup», «<bnonoruna. 5—-7 knaccol» n «dPusnka. 7 knacce.
Mpu N3y4eHnn XumMmm NpomcxoanT GopMmnpoBaHme 3HaHNMIM OCHOB XMMUYECKOW

HayKK Kak
06/1aCTU COBPEMEHHOI0 eCTeCTBO3HAHMSA, MPaKTUYECKON AesATeNIbHOCTU YesioBeKa U
KaK OfHOro

N3 KOMNOHEHTOB MUPOBOM KyNbTypbl. 3agada y4ebHoro npegmMerta COCTOUT B
dbopmMupoBaHmm

CUCTEMbI XMMNYECKUX 3HAHNIN — BaXKHENLUNX (PaKTOB, MOHATUI, 3aKOHOB U
TeopeTUYECKUX

MONOXEHUN, nocTynHbIx OO0OLEHNA MypoBO33peHYECKOr XapaKTepa, A3blka HayKu, B
o
NPMOGLLEHUN K HAayYHbIM METoAaM MO3HaHUSA MpU N3yYeHUN BELLECTB N XMMUYECKUX
peakuun, B

GOPMUPOBAHUMA 1 pasBUTUM MO3HABaATENbHbI YMEHWA 1 ux npuMeHeHun B YHEOHO-
X

No3HaBaTeNbHOM N Y4Ee6HO-UCCe[0BaTENIbCKON AeATENbHOCTU, OCBOEHUN NMpaBul
6e30nacHoro
obpallleHus ¢ BelecTBaMu B MOBCEAHEBHOM XU3HMU.

Mpw U3yYeHUn XMMUN Ha YPOBHE OCHOBHOIO 06LLLero o6pa3oBaHnst BaXKHoe
3HayeHune
NPUOGPENN Takne Lenu, Kak:

— (hOpMUPOBaHNE UHTENNEKTYAIbHO Pa3BUTON JIMYHOCTU, FOTOBOM K
camMoo06pasoBaHuto,
COTPYAHUYECTBY, CAaMOCTOSITENIbHOMY NMPUHSITUIO PELLEHWIA, CMTIOCOBHON
ajanTMpoBaTbCs K
ObICTPO MEHSIOLLMMCS YCIIOBUAM XXU3SHU;

— HanpaBNeHHOCTb 06y4YeHMsA Ha CUCTEMATUYECKOE NPMOBLLEHNE 06YYalOLLNXCA
K

CaMOCTOATE/IbHON NO3HaBaTeNIbHON peATenbHOCTMH, Hay4YyHbIM MeTOf4aM MO3HaHus,



hopMMpYHOLLMM MOTUBALIMIO U Pa3BUTUE CIIOCOBHOCTEN K XUMUY;
— obecneyeHune ycnoBun, CnocobCTBYHOLMX MPUOBPETEHUIO 0BYYatOLWNMUCS
onbiTa
pasHoobpasHoW AeATeNbHOCTH, MO3HAHWUS U CaMOMO3HaHUS, KTtOYEBbIX HaBbIKOB
(kntoyeBbIX
KOMMETEHLMI), UMEIOLLIUX YHUBEPCAIbHOE 3HAYEHME NS Pas3fINYHbIX BUAOB
AeATeNnbHOCTY;
- hopmMumpoBaHme obuien PyHKLNOHANBbHOM U eCTECTBEHHO-HAYYHOMN
rPAaMOTHOCTHU, B TOM
Yyucne YMEeHUn 06bACHATb M OLLeHUBATb ABNIEHUSI OKPY)KatoLLLEero Mnpa, MCnosb3ys
3HaHMA U
OnMbIT, NONyYEHHbIE NPU U3YYEHUN XUMUU, MPUMEHSATb UX NPU peLleHnn Nnpobnem B
NOBCEAHEBHOW XXU3HU N TPYAOBOW AEATENbHOCTMY;
— (hopMMpoBaHMe y 06y4atoLNXCA N'YMAHNUCTUYECKUX OTHOLLIEHUI, MOHUMAHNS
LLlEHHOCTH
XUMMUYECKUX 3HAHUI 5 BbIpabOTKMN 3KOIOTMYECKM LIeNIecCO06pa3HOro NoBeAeHNs B
ObITY U
TPYLOBOM [EATENBHOCTM B LIENISIX COXpaHEHUS CBOEMO 340POBbA M OKPY)KatoLLEen
npUpoaHOM
cpeabl; y
— pasBUTME MOTUBALMN K OBYYEHUIO, CTOCOBHOCTEN K CAaMOKOHTPOJIHO U
CaMOBOCMUTAHUNIO
Ha OCHOBE YCBOEHUS 06LLeYeIoBEYECKUX LLEHHOCTEN, FOTOBHOCTU K OCO3HAHHOMY
BbI6OPY
npoduns n HanpaBNeHHOCTU AafibHENLLEro 0by4eHus.



O6LLee YMCNO YacoB, OTBEAEHHbIX AJIA U3YYEHUA XMMUKU Ha YPOBHE OCHOBHOIO
obLero
o6pasoBaHus, cocTaBnaeT B 9 knacce — 68 yacoB (2 Yaca B Heflesnto).



COAEP>XAHUE OBYYEHUA

9 KNTACC

BewiecTBo U xXuMmuyeckas peaxkuus
[Nepuoanyecknn zakon, MNepnoanyeckasn cyuctema xummyeckmx sanementos 4. W.

MeHnpeneesa. CTpoeHUe gromor. 3aKOHOMEPHOCT B pameHeHun CBONCTB xyuMuyecKux
"

3N1IEMEHTOB MepBbIX TPEX NEPUOAOB, Kanus, KanbLums U UX COeANHEHNN B

COOTBETCTBUM C

NOJIOXXEHNEM 3/1IeEMEHTOB B [lepnogmnyeckom CUCTEME U CTPOEHNEM UX aTOMOB.
CTpoeHue BewecTBa: BUAbl XMMUYECKON CBA3KU. TUMbl KPUCTANSIUYECKUX

PEeLIETOK,

3aBMCMMOCTb CBONCTB BeLLLeCcTBa OT TUMa KPUCTaNIMYECKOM PELLETKN U BUAa

XUMUNYECKOWN

CBﬂsvknaccmd)MKa

LMSt U HOMEHKNaTypa HeopraHMYeCcKnx BeLecTB. XMMMUYeCcKue
CBOMCTBA

BELLECTB, OTHOCALLUMXCS K Pas/IMyHbIM KilacCaM HEOpPraHNYeCKUX COEANHEHWUHN,
reHeTMyeckas

CB’“%%%%%Waeﬁﬁ%”&ﬁ&”dﬁgéﬁux peakuuii No pasNMyHbIM Npu3Hakam (No Yncny u
cocTaBy

y4acTBYHOLUMX B peaKLMm1 BELLECTB, NO TeNN0BOMY 3 deKTY, N0 USMEHEHMUIO CTENEHE
OKMCNEHUSI XMMUYECKUX 3/IEMEHTOB, MO 06PaATMMOCTMK, MO Y4aCTUIO KaTanm3aTtopa).
9K30- 1

SHAOTIBNATIE O CKDpOCTY XMMMUECCKON peaKLM TIOHRTING 06 0BpaTUMBbIX M
HeobpaTUMbIX

XMMUYECKUX peakumsx. MoHATUE O FOMOreHHbIX U reTeporeHHbIx peakumsx. NMoHsaTue o

kaTanuse. [NOHATUE o xumuyeckom paBHoBecuu. PaKTOPbI, BansiowmMe Ha CKOPOCTb
XMMUYECKOW peakumu 1 NOSIOXKEHNE XMMUYECKOro paBHOBECHS.

OkncnutenbHo- peakLymu, 3TEKTPOHHbIN 6anaHc okucAuTenbHO-
BOCCTAHOBUTE/IbHbIE
BOCCTaHOBUTENbHOM peakunn. CoctaBrieHe ypaBHEHUIN OKUCANTENBHO-
BOCCTaAHOBUTENbHbIX
peakLuuin C UICrnonb3oBaHMEM MeTofa 3IEKTPOHHOro 6anaHca.
Teopusa anekTponMTUYECKOn guccoumnaumn. 3neKTPonuUTbl U HEINEKTPOUTDI.
KaTnOoHBbI,
aHWOHbI. MexaHn3M guccouunanmm BelwecTB C pasinyHbiIMU BUAAMN XUMUYECKON
CBA3MW.
CteneHb guccoumnaunn. CunbHble U cnabble 31eKTPONNTI.
Peakumn MOHHOro o6MeHa. YcnoBusi NnpoTekaHusi peakumin NOHHOrO 06MeHa,
NoJSHbIE U
COKpaLLEHHble MOHHblE YpaBHEHUs peakumin. CBOMCTBa KUCNOT, OCHOBaHWU N CONen B
cBeTe
npeAcTaBNeHN 06 3/1IeKTPOIMTUYECKON auccoumaumn. KayecTBeHHble peakumm Ha
NOHbI.
[MoHATHE O rMAaponnse conen.
XuMmnyecknii aKCrnepuMeHT:



O3HakKoMJieHne c MoaenAaMun Kpuctanian4yeckumx peLUéTOK HeopraHM4yeckumnx
BelwecTB —

MeTannos u HemeTannos (rpaduta u anmasa), cnoxmbix Bewects (X710puaa HaTpus),
nccnefoBaHne 3aBUCUMOCTM CKOPOCTU XMMUYECKOM peakLnn oT BO3AENCTBUSA
Pa3NYHbIX

(haKToOpoOB, UCCneaoBaHMe 3N1eKTPONPOBOAHOCTU pacTBOPOB BeLLEeCcTB, npoLiecca
Juccoumauum

KMCOT, Lenoyei u conei (BO3SMOXHO UCMOSIb30BaHUE BUAEO MaTepuanos),
npoBeaeHue

OMbITOB, UITFOCTPUPYIOLLMX NPU3HAKK NpOoTeKaHUA peakLuuii MOHHOro o6MeHa
(o6bpasoBaHue

ocafika, BblgeneHue rasa, 06pasoBaHne BOAbl), onbiTos, WNNOCTPUPYIOLWNX NMPUMEPDI
OKMCNIUTENBHO-BOCCTAHOBUTESIbHbIX peakunii (ropeHmne, peakLmmn passoxXeHus,
coefuHeHNs),
pacrnosHaBaHWe HeOpPraHNYeCKNxX BELLLECTB C MOMOLLbIO KAYeCTBEHHbIX peakLuii Ha
MNOHBI,

peweHne akCnepnmMeHTaJibHbiX 3aau.

HemeTannbl u ux coefAMHEHUA
O6Lan xapaKTepucTnka ranoreHoB. OCO6eHHOCTU CTPOEHUsA aTOMOB,

XapaKTepHble

cTeneHun okucneHusi. CtpoeHue n busnyeckne CBOMCTBa NPOCThbIX BELWECTB —
rasioreHoB.

X“Muyeckme CBOMCTBA Ha NpuUMepe xsopa (B3aMMogeincTBre ¢ MeTannamu,
HeMeTannamu,

wenoyamu). Xnoposogopos. ConsiHas kucnora, xuMudeckue CBOWCTBA, monyyeHue,

npuMeHeHue. [lencTtBmne xnopa u XxJopoBogopoa Ha opraHnu3m yenoBseka. BaxxHenwme
xnopuapl

X Hgé&)g ex%%%%@ b‘.@? eé anemeHToB VIA-rpynnbl. OCO6€HHOCTM CTPOEHUS
aToOMOB,

XapaKTepHble cTeneHn okucneHuns. CtpoeHme n punsmyeckme CBOMCTBA NPOCTbIX
BeLLecTB —

Krucnopoga v cepbl. AnNoTponHbie MoagnduMKaumm Kucnopoga v cepbl. XuMuyeckmne
CBOMUCTBA

cepbl. CepoBogopog, CTpoeHue, hdnsmnyeckne n xsummyeckume csomncrtea. OKcuabl cepbl
Kak

npeAcTaBUTENN KUCNOTHbIX OKCUAOB. CepHasa KucnoTa, Pusmyeckne n xummyeckme
CBOMCTBaA

(obwme Kak NpeacTaBUTENS Kacca KUCNOT U crieynduryeckme). XMMmnyeckme
peakuunuy,

nexatyme B OCHOBE NMPOMBILLIEHHOrO cnoco6a NoNyYeHUs CEPHOM KUCOTbI.
[MpnumeHeHne

cepHomn Kncnotbl. Conu cepHOM KUCNOTbI, KAYECTBEHHAs peakLmsa Ha cynbdaT-UoH.
HaxoxaeHue

cepbl u €€ COeAMHEHWN g npupope. XMMWUYECKOE 3arpssHeHne OKPYXKatoLen cpeppl
coeanHeHnaMm cepbl (KUCTOTHbIE JOXAM, 3arpsA3HeHNe Bo3ayXa 1 BOAOEMOB), CNOCO6bI ero

npeﬂ%&uﬂ%ﬁ*igggkmpmcmm anemeHToB VA-rpynnbl. OCO6€HHOCTU CTPOEHMS
aToOMOB,

XapaKTepHble CTEMEHM OKUCTIeHUsl. A30T, pacripocTpaHeHue B npupoge, hbusnyeckume u
XUMUYeckme cBoncTBa. KpyroBopoT asoTa B npupoge. AMMuMaKk, ero husmdeckume u
XMMUYecKme

CBOWCTBA, Nosly4yeHne u npuMmeHeHune. Conm aMMoHUs, Ux hbUanyeckme u Xummyeckme

CBOWCTBS3,



npuMeHeHune. KayecTBeHHas peakuna Ha NOHbl aMMOHUA. A30THas KUCnoTa, eé
noJsiy4eHue,

dusnyeckmne y xummyeckue CBoiicTBa (06LIME Kak npeacTaBUTeN Kacca KUCNoT U
f

crneunduyeckune). icnonb3oBaHne HUTPATOB U CONE aMMOHUSA B KAYeCTBe MUHEPasbHbIX

yA06peHnin. XuMmnyeckoe 3arpsisHeHne OKpy»KaroLen cpefbl coegMHeHnaAMM asoTa
(kucnoTHble
JLOXAW, 3arpsAA3HeHNe Bo3yxa, NouBbl U BoAoEMOB). docdop, anoTponHble
Moandunkauum
docdopa, dusnyeckme n xummndyeckue ceoictea. Okena dochopa (V) n bochopHas
KWUCNoTa,
dbursunyeckme n xummnyeckme CBONCTBa, nony4deHue. MicnonbsoBaHue docdaTtos B
KayecTBe
MUHepanbHbIX yA0OPEeHUA.

O6uwan xapakTepucTmka anemeHToB IVA-rpynnbl. OCO6EHHOCTU CTPOEHNS
aTOMOB,
XapakTepHble CTENEHU OKUCEHUS. Yrnepog, annoTponHble Moandukaumum,
pacrnpocTpaHeHue B
npupogae, dnsmnyeckne n xummyeckume cBoncTea. Agcopobums. KpyroBopot yrnepoga B
npupoge.
OKcuabl yrnepoga, nx pusnyeckne n XuMmyeckmne CBOMCTBA, AENCTBUE Ha XNBble
OpraHuambl,
noslyyeHne n NpUMeHeHne. IKoormyeckne NpodaemMbl, CBsI3aHHbIE C OKCUAOM
yrnepoaa (1V),
rMnoTesa rnobanbHOro NoTeneHns Knnmara, napHUKoBbI addeKT. YronbHas
Knucnortaun eé
conu, nux Gusnyeckmne n XMMmM4Yeckme CBOMCTBA, NOy4YeHne U NPUMEHEHNE.
KayecTBeHHas

peakuusi Ha KapboHaT-UoHbI. Mcnonb3oBaHMe KapboHaToB g  ObITy, MeAnLMHE,

MPOMBbILLIIEHHOCTM U CENTbCKOM X03ANCTBeE.
MNepBOHayanbHble NMOHATUSA 06 OPraHMYECKMX BELLLECTBAX KaK O COeUHEHUAX
yrnepoaa

(MeTaH, sranH, aTuneH, aLeTUNEH, STaHOM, FNLEPHH, yKCyCHasi kucnota). [MpupoaHble
MCTOYHWKW YrNeBoaopoaoB (yronb, NPUpPOAHbIV ras, HedTb), NPOAYKTbI UX
nepepadboTKu
(6eH3MH), Ux ponb B 6bITY U MPOMbILLIEHHOCTU. MOHATUE O BUONOTUYECKN BaXKHbIX
BellecTBax:

Xupax, 6enkax, yrneBogax — v UX posnm B XXU3HU YenoBeka. MaTepmanbHoOe eaUHCTBO
OpraHUYecKux u HeoOpraHMYEeCKNX COeANHEHNN.

KpeMHui, ero pusnyeckne n xmumMmyeckmne CBOMCTBA, NOSlydeHne U NPUMEHEHME.
CoenunHeHust KpeMHus B npupoae. 06Lwme npeactasnieHns o6 okeuae kpemuus (1V) n
KpeMHuneBou kucnote. Cunukarhbl, MX UCMOJIb30BaHME B 6bITY, B MPOMbILLIIEHHOCTMU.
BaxxHenwune
CTpoUuTeSNIbHble MaTepuabl: KEpaMuKa, CTEKO, LEMEHT, 6ETOH, XXeNe306€eTOH.
Mpobnembl
6€30MacHOro UCrnosb30BaHUsA CTPOUTENbHbIX MaTepuanoB B NOBCEAHEBHOM XMU3HMU.

XuMmnyecknii aKcrnepuMeHT:

n3yyeHune o6pasL OB HEOPraHMYECKMX BELECTB, CBOUCTB COMIAHON KMCNOTbI,
npoeegeHne
KauyeCTBEHHbIX peaKLUni Ha XJIOpUMA-UOHbI U HabNAeHe NPU3HAKOB UX NPOTeKaHus,
onbIThl,
oTpaxatoLne pusnyeckne n XuMmn4eckmne CBOMCTBa rasloreHoB U UX CoeaMHEHUN
(BO3MOXHO



“crnonb3oBaHWe BUAeOMaTepPUanioB), 03HaKOM/IEHWNE C 06pasLiamMu XJ0puaoB
(ranoreHnpgos),

03HaKoMmeHue c O00pasuaMu cepp un eé coepuHenmnsamm (BOSMOXHO ycnonbsosaHue

BUAeOMaTepuanos), HabnoaeHue ppouecca O6YrIMBaHUA caxapa nog —AEACTBUEM
KOHLIEHTPMPOBAHHON CEPHOWN KUCNOTbI, N3y4eHNe XMMUYECKUX CBONCTB
pa36aB/iIeHHON CepHOW
KMUCNOTbI, NPOBEeAEHME KayeCTBEHHOW peakLumu Ha cynbdaT-uoH 1 HabnaeHne
npusHaka eé
NpoTeKaHus, 03HaKOMJ/IeHUe ¢ PU3nyecKkuMmn cBoncTeBamm asota, pocdopa n nx
COeIMHEHUN
(BO3MOXHO MCMosb30BaHWe BUgeomMaTepuanos), o6pasLiaMm a3oTHbIX U PoCHOpHbIX
yaobpeHun,

noslyyYeHue, cobupaHve, pacrnosHaBaHMe W u3yyeHune CBOWCTB ammuaka, npoBeaeHue
KayeCTBEHHbIX peakuuit Ha MIOH aMMOHUS U pocdaT-MoH 1 U3yYeHMe NPU3HAKOB UX
NpoTeKaHUs, B3auMoAenCcTBNE KOHLEHTPUPOBAHHOM a30THOM KUCNOTbI C MeJlbto
(BO3MOXHO

MCNonb3oBaHWe BUAeoOMaTepMasnoB), U3ydeHne Mofenen KpUCTaniMyecknx peLléTok
anmasa,

rpaguTa, GynnepeHa, oznakomnenu c npoueccom 3ACOPOLUN PaCTBOPEHHDIX peliecTs
e
aKTUBUPOBAHHbIM YI&M 1 YCTPONCTBOM MPOTUBOrasa, noslyyeHune, cobupaHue,
pacrnosHaBaHue
N U3yueHMe CBOWCTB YrMEeKUCNOro rasa, NpoBefeHne Ka4eCTBEHHbIX peaKLyii Ha
KapboHaT U

CUNKaT-UOHbl U MU3YYEeHME NPU3HAKOB UX MPOTEKAHMUS, O3HAKOMJIEHN C npoayKumen
e
CUJTINKATHOM MPOMBILLSIEHHOCTHU, PELLEHNE IKCMEPUMEHTaNbHbIX 3aay No TeMe
«BaxkHenwne

HEMETallbl U UX COEAUHEHUAY.



MeTannbl U UX coeMHeHUs
O6LWasn xapakTepucTKa XMMUYECKMX 31EMEHTOB — METAJIIOB Ha OCHOBAaHUU WX

nonoxeHus B lNepuogmyeckon cncteme xmummnyeckunx anementos 1. U. Mengeneesa u
CTpPOeHUs
aToMoB. CTpoeHune MeTannoB. Metannnyeckasa cBA3b 1 MeTannnyeckas
KpucTtannmyeckas
PELLETKA. DNEKTPOXUMUYECKUIN pAL HaNpsXKeHUn MeTannos. dusmnyeckue un
XUMUYeckune
cBoKcTBa MeTanioB. O6Lme cnocobbl NonyYeHmsa MeTannoB. [oHATUE 0 Kopposuu
METasos,
OCHOBHbI€e CMOoCo6bl 3aLMTbI UX OT KOppo3un. Crnnasbl (CTasb, YyryH, AHOPaNtOMUHNIA,
6poH3a) u
NX NPUMEHEHNE B 6bITY M NPOMBILLIEHHOCTW.
LLlenoyHble MeTannbl: NONOXeHUe B [1lepnogmnyeckon cucteMe XMMMYeCcKunx
anemeHToB /.
. MeHpeneeBa, CTPOEHME UX aTOMOB, HaxoXaeHue B npupoge. Pusnyeckue m
XUMHUYyeckmne
cBoicTBa (Ha npuMepe HaTpus U Kanus). OKCuabl U TMAPOKCUAbI HATPUSI U Kanus.
[MpumeHeHune
LLLEeNOYHbIX MEeTasNIoB U UX COEAUHEHUN.
LLleno4yHo3eMesbHble METasJibl MarHUm u KanbLui: NONOXKEHNE B
Meprnogunyeckon
cucTemMe xmmMmmnyeckux anemeHTtos [l. . MeHpeneeBa, CTpOEHUE UX aTOMOB,
HaxoXXaeHune B
npupoge. dnsmyeckme n XMMmMyeckme CBOMCTBa MarHus 1 Kanouus. BaxkHenwue
coegunHeHus
Kanbuma (okcug, ruapokcua, conm). XXEcTKOCTb BOAbI U CNOCO6bI €€ yCTpaHeHus.
ANOMUHUIA: NonoxeHne B [Nepnoanyeckon cucteMe XMMmUYeCcKnx anemMeHToB /.
n.
MeHpeneeBa, CTPOEHUE aTOMa, HaxoXaeHue B npupoge. dnsnyeckme n Xxummyeckme
CBOMWCTBa
antoMuHus. AMboTepHble CBOMCTBA OKCUAA U r’MAPOKCUAA aNtOMUHUS.

Xeneso: nonoxeHue B [Nepnognyeckon cucteme xummuyecknx dnemeHtos . U.

MeHpeneeBa, CTPOEHMe aToOMa, HaxoxXxaeHue B npupoge. dusmyeckune n xummn4yeckme
cBOWCTBA

xenesa. Okcuabl, rmapokcuabl u conu xenesa (I1) u xenesa (lll), ux coctas, cBoiCTBa
7

nony&ﬂm%qecmﬁ aKcrne

DHMEHT.

O3HaKOMJ1eHne Cc O6p83L|,aMVI MeTaly1oB U CN1aBoOB, UX (I)VI3I/ILIeCKVIMVI
cBOWCTBaMW,
n3y4dyeHune pe3ynbratoB KOPpPoO3nun MeTaiyioB (BO3MO)KHO ncnosib3oBaHue
BVIJJ,GOMaTepVIaJ'IOB),
0CO6EHHOCTE B3aMOAENCTBUS OKCMAA KaNbLUsi U HAaTpUSi C BOAOMN (BO3SMOXHO
ncnosib3oBaHue
BVIJJ,eOMaTepVIaJ'IOB), ncecnepgoBaHume CBOMWCTB YXECTKOM BO/Jbl, nNpouecca ropeHuns
»XenesasB

kucnopopge (BOBMOXHO ycronbsoBaHne BUAEOMATEPUANIOB), pyu3HakoB MpoTEKaHWs
KayeCTBEHHbIX peakLMil Ha MOHbI: MarHusi, KanbLus, antoMUHKS, LMHKa, xenesa (I1) u
xenesa
(1), meam (Il), HabnrofeHve 1 onMcaHue NPOLLECCOB OKpPaLLMBaHUSA NaMeHN MOHAMMU



HaTpwms,
Kanua un Kanbums (BO3MOXHO UCMOJSIb30BaHWe BUAeOMaTeprasoB), UCCliefoBaHme
aMpOTepHbIX
CBOMCTB rMapoKcuaa aatoMUHUS U rmgpokcmaa LMHKa, peleHme
9KCrnepuMeHTasnbHbIX 3agad no
TeMe «Ba)kHeWnLne meTansibl U NX COeAUHEHUA».
XumMusa 1 okpyxXaroLas cpeaa
BellecTBa 1 MaTepuanbl B NOBCeAHEBHOM XMU3HUN YenoBeka. besonacHoe
NCnonb3oBaHue
BELLECTB U XMMUYECKMX peaKkL i B 6bITy. lNepBas NOMOLLb NPY XMMUYECKUX OXKOrax u
mpa%ﬁﬂm)ébr(oe 3ar "
pA3HEHME OKpYyXXatoLlel cpeabl (NpeaenbHasn gonyctTumast
KOHLEeHTpaumsa
BeLyecTs, fanee — MOK). Posib XMMUN B peLUEHUMN IKONOrNYECKUX NPOGIEM.
XUMHYECKnii 3KCNepUMEHT:
n3yyeHune ob6pasL OB MaTepmanos (CTEKO, CniaBbl METANIOB, NOJIMMEPHbIE
MaTtepuanbl).

MexnpegMeTHble cBA3N
Peanusauvs MeXnpeaMeTHbIX CBA3E NMpW M3yyeHun xumun B 9 Knacce
ocylLecTBAseTcA
Yepes MCMOMb3oBaHM Kak OBLIMX eCTEeCTBEHHO- NOHATUA, Tak n MNOHATUN,
e HayYHbIX

ABNIAOLWNXCA CUCTEMHBIMU ON1A OTAEJIbHbIX NMpegMeToB eCTeCTBEHHO-HAY4YHOIo LnKna.



O6LMe ecTeCTBEHHO-HAaYYHble MOHATMA: Hay4HbI GaKT, rMnoTesa, 3aK0oH, TeEopUS,
aHanus, cuHTes, Knaccubukaums, NepuoanNYHOCTD, HabnoaeHve, 9KCMEPUMEHT,
MOJEeNNPOBaHMe, N3MepeHne, MoAesb, ABNEeHUe, NapHUKOBbIN 3ddeKT, TEXHONOorus,
mMartepuansbl.

dusuka: MaTepus, aTOM, 3J/IEKTPOH, MPOTOH, HEWTPOH, oH, HYKNG, W30TOMbl,

paAno0aKTUBHOCTb, MOJEKyna, 3NeKTpUYecKuni 3apaa, NPOBOAHMKW, MONYNPOBOAHMUKMN,
AN3NEKTPUKK, POTOINEMEHT, BELLECTBO, TeN0, 0O6BbEM, arperaTHoe COCTOSIHME BELLECTBA,
ras,
pacTBOp, PaCTBOPUMOCTb, KpUCTannyecka PEWETKA, cninasbl, PUBNUECKNE BenuymHbl,
f
eaMHNLbI USMEPEHUSs, KOCMUYECKOEe NPOCTPAHCTBO, NNaHeTbl, 3BE3abl, ConHue.
Buonorusa: doTtocunHTes, gbixaHune, buocdepa, IKOCUCTEMA, MUHEPASIbHbIE YA0OPEHUS,
MWUKPO3/IEMEHTbI, MaKpPO3/IEMEHTbI, MUTaTENbHbIE BELLECTBA.
eorpadus: aTMocoepa, ruapochepa, muHepanbl, ropHble MNOPOAbl, MOAE3Hble

MCKoMaemble, TONNBO, BOAHbIE PECypChbl.



NNAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMBI MO0 XUMUN HA
YPOBHE OCHOBHOI'O OBLLEr 0 OBPASOBAHUA

JINHHOCTHBbIE PE3YJIbTATHI

JINYHOCTHbIE pesynbTaThl 0CBOEHMSA NPOrPaMMbl OCHOBHOMO obuero o6pasoBaHus

AOOCTUraroTcA B Xxoae O6y‘-IeHMF| XM B eUHCTBE yqe6H017| N BOCNUTaTesIbHOM
0eATesIbHOCTU B

COOTBETCTBUM C TPaAMLMOHHbIMU POCCUNUCKUMU coLMOKYNbTYPHBIMU U AYXOBHO-
HPaBCTBEHHbIMU LIEHHOCTSAMM, NPUHATLIMU B O6LLLECTBE NpaBuIaMm 1 HOpMamm
noBefeHus n
CMOCOBCTBYIOT NpoLeccaM caMono3HaHUs, CaMOpasBUTUS U coLumanmsaunm
obyyatoLmxcs.

JINYHOCTHbIE pe3ynbTaTbl OTPaXXatT FOTOBHOCTb 06yYaroLMxcs
PYKOBOACTBOBATbLCS
CUCTEMOWN NO3UTUBHbIX LLEHHOCTHbIX OPUEHTALUMNN N pacluMpeHne onblTa
[eATeNnbHOCTU Ha eé

OCHOBE€, B TOM 4YucC/e B HaCcTu:.
1) naTpuoTu4ecKoro BoCriuTaHus:

LLlEHHOCTHOIO OTHOLLEHMUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
Hay4YHOMY
Hacneguto, MOHMMaHWsA 3HaYeHNUS XMMUYECKOM HayKN B XXM3HU COBPEMEHHOIO
obLecTBa,
CNOCOBHOCTYM BflafieTb AOCTOBEPHOW MH(POPMaLMel 0 NepefoBbiX AOCTUXEHUAX U
OTKPbITUAX
MWUPOBOW 1 OTEYECTBEHHOW XMMUN, 3aUHTEPECOBAHHOCTM B Hay4YHbIX 3HAHUSIX 06
yCTpoucTBe
Mupa 1 06LLECTBA;
2) rpaXXjaHCKOro BOCNUTaHUA:
npeAcTaBNeHNst O CoLManbHbIX HOPMax M NpaBuIax MeXINYHOCTHbIX
OTHOLUEHUN B

KONeKTuBe, KOMMYHUKaTUBHOWN koMMeTeHTHOCTU B 06LLeCTBEHHO NOJIE3HOM,

Y‘je6H0V|CC”eﬂ-OBaTe”bCK TBOPYECKOW 1 npyrux BMAax AeATeNnbHOCTM, FOTOBHOCTU K
oW,
Pa3HOO6Pa3HO COBMECTHOW AEATENBHOCTMU NMPY BbINOMHEHUMN YYEBHDIX,
Nno3HaBaTeNbHbIX 3ajav,
BbINO/IHEHUN XUMUYECKUX IKCNEPUMEHTOB, CO3JaHUUN YY4EOHbIX NPOEKTOB,
CTpemIieHus K
B3aVMOMOHMMAaHUIO M B3aMMOMOMOLLM B NpoLecce 3ToN y4e6HON AeATEeNbHOCTH,
FOTOBHOCTU
oLleHMBaTb CBOE NOBeJEHME Y MOCTYMKM CBOUX TOBapWLLEW C NO3ULUMN HPABCTBEHHbIX
"
MpaBOBbIX HOPM C YY4ETOM OCO3HAHUsI MOCNEACTBUI NOCTYMNKOB;

3) LeHHOCTU HayYHOrO NO3HAHMUA:

MUPOBO33peHYeCKne MpeAcTaBNeHNs O BelecTBe WM XUMUYECKON  peakuum,

COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U COCTaBAAOLWNE OCHOBY AN1S
MOHMMaHWA CyWHOCTM HAYYHON kapTuHbl Mupa, npeacTaBneHus 06 OCHOBHbIX
3aKOHOMEPHOCTAX pa3BUTUA NMPUPOAbI, B3aMMOCBA3SIX YenoBeKa C NpupogHomn
cpeaomu, o ponun
XMMWUN B MO3HAHMUM 3TUX 3aKOHOMEPHOCTEN;



no3HaBaTesibHble MOTWBbI, HarpaB/eHHble Ha NOJlyYeHUe HOBbIX 3HaHWW Mo
XUMUMU,
HeobxoaAuMbIe A/l 06bSICHEHUA HabNoAaeMbIX MPOLECCOB U ABNEHUN,
nosHaBaTesIbHOMN,
MHPOPMALMOHHON M YNTaATENbCKOWM KYNbTYpbl, B TOM YNC/Ee HAaBbIKOB
CaMOCTOATENbHOM paboThl
C Y4ebHbIMM TEKCTAMM, CNPABOYHOW NIUTEPATYPOM, [OCTYNHBIMU TEXHUYECKUMU
cpeacTteBamu
MHDOPMALMOHHbIX TEXHOJIOTUIA;

MHTEpPEeC K 06yYEHUIO U MO3HAHUIO, N0603HATENIbHOCTb, FOTOBHOCTb U
CNOCOBHOCTb K
caMo06pa3oBaHNIO, MPOEKTHOM U NCCleA0BaTENbCKOW AeATeNbHOCTH, K 0CO3HAaHHOMY
Bblb6OpY
HanpaB/IEHHOCTU M YPOBHSA 06y4YeHUs B AasIbHENLLEM;

4) popMMpPOBaHUA KyNbTypbl 340POBbA :

OCO3HaHWE LIEHHOCTM XXW3HW, OTBETCTBEHHOI OTHOLUEHUS K CBOEMY 3[0POBbIO,
o

YCTaAHOBKM Ha 3[4,0pOBbIi 06pas XW3HWU, 0CO3HAHME NOCNEACTBUI U HEMPUSTHE

BpeAHbIX

npuBblYeK (ynoTpebneHus ankoross, HAPKOTUKOB, KypeHUs), HEO6XOANMOCTM

Co60AeHUSA



npaBui 6e30MacHOCTM Npy 06paLLEHUN C XMMUYECKMMU BELLLECTBAMM B ObITY U peanibHOM

XXU3HU,
5) TpyaoBOro BoCnuUTaHus:

MHTEPEC K NPaKTUYECKOMY U3y4YeHUto Npodeccuii u Tpyaa pasMyHoro poaa,
yBa)keHue K
TPyAy U pesynbTaTtaM TPyAoBOW AeATeNIbHOCTU, B TOM YMCIE HAa OCHOBE NMPUMEHEHMUS

npeamMeTHbix 3HAHWA no  xumum, OCO3HAHHbIN BblI6OP UHAMBMAYANbHOM TpaekTopum

NPoAOIKEHMSI 06pPa30BaHUS C Y4ETOM IMYHOCTHbBIX MHTEPECOB U CNOCOBHOCTU K
XUMUWN,
06LLEeCTBEHHbIX UHTEPECOB N NOTPEBHOCTEN, yCreLwHon NpodeccnoHanbHom
NEeATeNbHOCTU U
pasBUTUA HEOOXOANMbIX YMEHUI, TOTOBHOCTb a4anTUpoBaTbCs B NPOodeCcCUoHanNbHOM
cpegne;

6) 3KOJIOrM4YeCcKoro BOCNUTaHuS:

9KONOrnYecKm LenecoobpasHoe OTHOLLIEHNE K MPUPOAE KaK UCTOYHUKY XXU3HU
Ha 3emne,
OCHOBE €€ CYyLLLeCTBOBAHMSA, MOHMMaHWE LIEHHOCTHN 340pPOBOro u 6e3onacHoro obpasa
YXU3HU,
OTBETCTBEHHOE OTHOLLEHNE K COOCTBEHHOMY (PU3NYECKOMY U NCUXNYECKOMY
3[,0pOBbHO,
0CO3HaHWe LLeHHOCTM cobNaeHnsa NnpaBun 6e3onacHoOro NoBeAeHUs Npu paboTte ¢
BellecTBamMu,
a TaKXXe B CUTYyaUUsAX, yrpoXKaroLmMX 340POBbIO N XXU3HU NOAEN,

CNOCOBHOCTU NPUMEHSAITb 3HAHWS, NOJlydaeMblie NPU N3y4eHUn XMMnn, ons
pelleHuns
3ajauy, cBA3aHHbIX C OKpYXKatoLen NpUpoaHON cpenon, A8 NOBbIWEHUs YPOBHS
9KOJIOrM4ecKomn
KY/bTYpbl, 0CO3HaHUSA N06aIbHOro XapakTepa 3KOMOrMYecKux Npodaem n NyTen nx
peLueHns

nocpeacTtBoM MeTo40B XUMUKU, SKOTOTMYECKOro MblilLTEHNA, YMEHUA PYKOBOACTBOBATbCA
M B

no3HaBaTeNbHOW, KOMMYHUKATUBHOW 1 COLManbHON NpakTUKe.
METAMNPEAMETHBIE PE3YJIbTATHI

B cocTaBe MeTanpegMeTHbIX pe3ynbTaToB BblAENAKT 3Ha4YMMble A/is
dbopmMupoBaHus
MUPOBO33peHMs 06LLeHayYHble NOHATUS (3aKOH, TEOPUS], MPUHLMNM, TMNoTe3a, hakT,
cucTema,
NPOLECC, 3KCMEPUMEHT U Apyroe.), KOTOpble UCMOJIb3YHOTCA B eCTECTBEHHO-HAYYHbIX
YUYEOHbIX
npegMeTax U No3BOJISAKOT Ha OCHOBE 3HaHUM U3 aTUX NpegmMeToB GopMupoBaTb
npeacTaBieHne O
LIesIOCTHOWM Hay4YHOW KapTUHe MUPa, U YHUBepPCasbHble y4yebHble 4eNcTBUSA
(no3HaBaTenbHble,
KOMMYHWKaTUBHbIE, perynaTUBHbIE), KOTopble o6ecrneunBatoT GopMupoBaHue
FOTOBHOCTU K
CaMOCTOSITE/IbHOMY MJIAHUPOBAHNIO N OCYLLECTBIIEHMIO YYEOHOW AeATENIbHOCTY.

MosHaBaTenbHble yHUMBepcarnbHble y4e6Hble feiACTBuA
BasoBble noruyeckue feUCTBUA:
yMeHus ucnonbsosat MPUEMBI nOryecKoro MbILWIAEHNA NpU OCBOEHMK 3HaHWUM:
b

NOHATMI (BblAensiTb



ycTaHaB/MBaTb B3aUMOCBSI3b C APYrMMU NOHATUAMM), UICMONb30BaTb MOHATUS OIS
06bACHEHUSA
oTAeNbHbIX (PAKTOB U AAB/IEHUI, BbIOBUPATb OCHOBAHUA U KpUTEpPUKU ans
Knaccudukaumnm
XMMUWYECKUX BELLECTB U XMMUYECKUX peaKkLnii, yCTaHaBIMBaTb NMPUYMHHO-
cnefcTBEHHbIE CBA3YU
Mexy 06beKTaMu U3yYeHusl, CTPOUTb JIOTMYECKMe paccyXaeHusi (MHAYKTUBHbIE,
AefyKTUBHbIE,
Mo aHanoruu), Aenatb BbIBOAbI U 3aK/THOYEHMS;

YMeHWe NPUMEHSITb B NMpoLecce NO3HaHUsA NOHATUSA (NpeaAMEeTHbIE 1
MeTanpegMeTHbIe),
CMMBOJIMYecKMe (3HaKOBbIe) MOAENM, UCMOJIb3yeMble B XMMUK, Tpeobpa3oBbliBaTh
LLIMPOKO
NPUMMEHsIEMble B XMUWN MOJiefIbHble NpeAcTaB/IeHNs — XMMUYECKUIA 3HAK (CUMBOJ
anemMeHTa),

xuMuueckas Popmyna ypaBHeHMe XMMWUYECKON peakuunm — MpW peLLeHun y4ebHOo-

no3HaBaTeNbHbIX 3ajay, ¢ YYETOM a1ux mopenbHbix NMPEACTABNEHUN BLiaBnsATL U
XapaKTepmn3oBaTb CYLLECTBEHHbIE MPU3HAKM N3YYaEMbIX OOBHEKTOB — XMMUYECKUX
BELLLECTB U

XUMUNYECKUX peaKuMﬂ, BbIABNATb o6u.w|e 3aKOHOMEPHOCTU, NPUYNHHO-C/IeACTBEHHbIE
CBA3N U

npoTuBoOpeYna B ny4aembiXx rnpoueccax n ABJIeHNAX.
basoBble uccnenoBartesibckue AeﬁCT BUA :



yMEeHUe Ucnosib3oBatb NOCTaB/IEHHbIE BOMPOCHI B Ka4eCTBE NHCTPYMEHTa NO3HaHUA,

a
TaK)XXe B KayeCcTBe OCHOBbI A4 d)OpMVIpOBaHVIFI rmnoTesbl Mo rpoBepke npaBuJibHOCTHU
BbICKa3blBaeMbIX CYXXOEHUN;

npmo6peTeHV|e onbiTa No nN1aHNpPOBaAHUIO, OpraHMn3aunn n NnpoBeaneHnto
YYEHUYECKUX
9KCNepuMeHTOB, YMeHUe Ha6J'II-O,D,aTb 3a XoA4OoM rpouecca, CaMOCTOATEJIbHO
NMPOrHo3npoBaTb ero
pesynbTaT, GopMynMpoBaTb 0606LLEHMA N BbIBOAbI MO pe3ynbTataM NpoBEAEHHOIO
onbITa,
ncenegoBaHud, CoOCTaBNATb OTYET O npop,enaHHoﬂ pa60Te.

Pa6ota ¢ uHpopmaumei:

YMeHWe BblONpaTh, aHaIM3npoBaTb U MHTEPNPETMPOBaTb MHPOPMaLNIO
pa3/in4HbIX BUOOB
n hopM NpeacTaBAEHUs], MONyYaeMYHO U3 Pa3HbIX UCTOYHMKOB (Hay4HO-NonynsipHas
nuTepartypa

XMMUYECKOrO COfiepXKaHusi, CnpaBoyHble MOCOOUS, pecypebi VHTepHeTa), kputuyeckn

OLIEHMBATb NPOTMBOPEYMBYIO Y HELLOCTOBEPHYIO MH(OPMALUIO;
yMeHWe NPUMEHSITb pasfiniHble MeTOAbl M 3anNpocCbl NpPU NoUcKe 1 oTéope

MHbopmMauumn n
COOTBETCTBYHLUUX JaHHbIX, HEO6XOAMMbIX A1 BbINOJIHEHUSA YYEOHbIX U
nosHaBaTesbHbIX 3ajay
onpeaenéHHoro Tuna, NpUobpeTeHne onbiTa B 0671aCTU UCMOSIb30BaHUSA
MHdOPMaLMOHHO-
KOMMYHWKATUBHbIX TEXHOSIOMUIA, OBNlafieHMe KYNbTYPOW aKTUBHOIO UCMOJIb30BaHUS
Pa3NYHbIX

MOMCKOBbIX CUCTEM, CaMocTosTenbH BbIGUpaTh onTumanbHyto POPMY  npepctaBneHus
0
MHbOpPMaLMK U NNKOCTPUPOBATL pPellaeMble 3a1a4u HECIIOXHBIMU CXeMaMmu,
Anarpammamu,
Apyrumn popmamm rpadmkm 1 ux KOMOUHaLUAMY;
YMEHMe Ucnonb3oBaThb U aHaNM3MpoBaTb B NpoLecce y4e6HOM U
nccnepoBaTeibCKom
AeATeNlbHOCTN MHPOPMaLNIO O BANAHUN MPOMbILLIIEHHOCTM, CENTbCKOro X039MCTBA U
TpaHcnopTa
Ha COCTOsIHMe OKpYXKatoLen nNpupogHon cpeabl.
KoMMyHUKaTUBHbIe YHUBepcasibHble YYe6Hble feACTBUS:
yMeHusi 3aiaBaTb Bonpochkl (B xofe Avanora u (Mnm) AUCKYccum) no cyLiecTsy

06CyXAaeMON  temp, POPMYNUPOBATL cgoy NpenoXXeHNst OTHOCUTENIbHO BbIMOSIHEHUS
NpeasoXeHHON 3aaauu;
YMeHUsi NpeAcTaB/IATb NoJlyYeHHble pe3ynbTaTbl NOo3HaBaTeIbHOM
[esATeNIbHOCTU B YCTHbIX

M NUCbMEHHbIX TEKCTax; AenaTtb Npe3eHTauuto pesynbTaToB BbIMOJHEHNUSI XUMUYECKOIO
aKcnepuMeHTa (nabopaTopHOro OnbITa, 1TabopaToOpPHOM paboTbl MO UCCNIEA0BAHNIO
CBOWCTB
BELLEeCTB, y4e6HOro NpoeKTa);

YMEHMS y4e6HOro COTPYAHMYECTBA CO CBEPCTHUKAMN B COBMECTHOM
no3HaBaTesIbHOWM U
nccnenoBaTesibCKoM AeATe/IbHOCTM MpyY PeLeHN BO3HUKAIOLWMX NPo6/ieM Ha OCHOBE
yyéTa



06LLNX MHTEPEeCOB M COrnacoBaHns Nosnumi (06Cy)KaAeHUs,, 0OBMEH MHEHUSAMM,
«MO3roBble

LUTYPMbI», KOOPANHALNS COBMECTHbIX AENCTBUWIA, onpeaesieHne KpUTepMEB Mo OLLEHKE
KayecTBa

BbIMOSIHEHHOW PaboTbl U Apyrue).

PerynsTuBHble yHUBepcasibHble yYe6Hble eiCTBUS:

yMeHMe CaMOCTOSATe/IbHO ONpeaensiTb Lenun AesaTeNbHOCTH, NSIaHNpPoBaTb,
OCYLLECTBNSATD,

KOHTPOJIMPOBaTb M NPU HEOOXOAMMOCTUN KOPPEKTMPOBATb CBOK AEATENIbHOCTb, BblIOUpaTh
Hanbonee addeKkTMBHbIE CNOCOObI peLLeHus YYeOHbIX |1 Mo3HaBaTeNbHbIX 3agau,

CaMOCTOATENIbHO COCTaBNATb UM KOPPEKTMPOBATb NPeaJsIOXKEHHbIN anropuTtm

AencTeum npu

BbINOJIHEHUN 3a4aHW C YY4ETOM NOJTyYEHMSA HOBbIX 3HAHUIN 06 M3yYaeMbiX 06bEKTax —

BeLLecTBax M peakumsx, OLeHNnBaTb COOTBETCTBME NOJSTYYEHHOro pesynbTaTa

3asB/IEHHOW Lenu,

YMEeHMe NCNoNb30oBaTb N aHaNN3MpoBaTb KOHTEKCTbI, NpefJsiaraemMble B yC/I0BUN

3aJaHun.

NMPEAMETHbBIE PE3YJIbTATHI

B cocraBe npegMeTHbIX peayibTaToB Mo 0CBOoeHuto 003aTeNbHOT  copepykaHus,
o)

yCTaHOBNeHHoro AaHHOI deaepanbHoM padoyeil NporpaMMOoil, gbigensitoT: OCBOEHHbIE



O6y‘-IaI-OLLI,VIMVICFI Hay4Hble 3HaHUA, YMEHUNA U cnocobbl AEeNCTBUN, BUAbI A€ATENBHOCTU MO

MONYYEHUIO HOBOFO 3HAHUS, €ro UHTepnpeTauuu, NPEOOPa3oBaHN |\ mpumeHeHUO B
0

Pa3fNYHbIX YY4EOHbIX U HOBbIX CUTYaLUsIX.
K KOHLYy 06y4yeHusi B 8 Kjlacce npeMeTHble pe3ybTaTbl Ha 6a30BOM YPOBHE

AOJDKHbI
oTpa)aTb CPOPMMUPOBAHHOCTb Y 0OYyYaOLLMNXCA YMEHWIA:
pacKpbIiBaTb CMbIC/1 OCHOBHbIX XMMUYECKNX MOHATUI: aTOM, MOJIEKYNA,
XUMUYECKNI

9/IeMeHT, MPOCTOe BeLLeCTBO, CJ/IOXHOEe BeLecTBO, CMeCb (omHopoaHas
HeoJHOPoAHas), BaJIeHTHOCTb, OTHOCUTE/NIbHAsA aTOMHas U MOJIEKYNAApHasi Macca,

KO/MYECTBO BeLLeCTBa, MOJib, MONIIpHas Macca, MaccoBas 40N XMMWYECKOro
a/leMeHTa B COEANHEHUN, MONSAPHbIA 06 BbEM, OKCKA, KUC/IOTA, OCHOBAHME,
cosb,
3/1eKTPOOTPULLATENIbHOCTb, CTENEHb OKUCIIEHUS], XMMMUYECKas peakuus,
knaccudukaums
peakuui: peakL M COe4UHEHMS, peakLnmN pasfioXXeHus, peakLnmn 3amMeLLeHuns,
peakuuu
06MeHa, 9K30- 1 SHA0TepMMYECKME peakLuun, TeNIoBon aPheKT peakumy,
A4pO aToMa,
3N1eKTPOHHbIN CNON aTOMa, aTOMHas opbuTanb, paguyc aToMa, XuMmnyeckas
CBA3b,

nonsipHas U HerMonsApHasi KoBasleHTHas CBA3b, MOHHAs CBA3b, UOH, KAaTUOH, aHUOH,
pacTBOP, Maccosas A0Sl BellecTsa (MPOLIEHTHas KOHLEHTPaLWs) B pacTBOPE;
WNTIOCTPUPOBATb B3aUMOCBSA3b OCHOBHbBIX XMMUYECKUX MOHATUI 1

NMPUMEHATb 3TU
MOHATUSA NMPU ONUCaHWUM BELLECTB M UX NPeBpaLLEeHW;

Ncrnonb3oBaTb CUMBOJNKY ans COCTaBIEHUA bopmyn BeLLLEecTB U
XMMWYECKYHO

ypaBHEHUN XMMWYECKUX peaKkLui;
onpeaensitb BaIEHTHOCTb aTOMOB 3/1IEMEHTOB B GBUHApPHbIX COEANHEHUSIX,

cTeneHb

OKUCNEHUS 3/IEMEHTOB B GBMHAPHbIX COEANHEHUAX, MPUHAANEXHOCTb
BELLECTB K

onpegenéHHomy Knaccy coeiuHeHUn o dopmynam, Bua XUMUYECKON cBA3M

(koBanieHTHas M MOHHasi) B HEOPraHMYECKNX COEANHEHUSX;

packpbiBaTb cMbich lNepuogunyeckoro 3akoHa [l. I. MeHgeneeBa:
AEMOHCTpMpOBaTb

NOHUMaHWe NepNoLNYecKon 3aBUCUMOCTN CBOUCTB XUMUYECKUX SNIEMEHTOB
OT UX

nonoxeHus B lNepruogmyeckon cuctemMe, 3aKOHOB COXpPaHEHUSA Macchbl
BELLECTB,

NOCTOSAHCTBA COCTaBa, aTOMHO-MOJIEKYNAPHOrO Y4eHUs, 3aKoHa ABOraapo;

onMCbIBaTb M xapakTepusosar TabNNUHY0 popMy lMeprnoanyeckoin cycrembi
b
XMMWUYECKMX 3NEMEHTOB: pa3nnyaTtbh MNOHATUSA «rnaBHas nogrpynna (A-
rpynna)» u
«no6oyvHas nogrpynna (b-rpynna)», manble u 60nblune Nepuosbl, COOTHOCUTb
0603HayYeHunn, KOTOpble UMetTCA B Tabnuue «Mepuogmnyeckas cuctema
XMMUYECKMX



anemeHToB [1. I. MeHpeneeBa» C YNCNOBbIMU XapaKTepUCTUKaMU CTPOEHUA

aToMoB

XMMMWYECKMX 3N1eMeHTOB (COCTaB U 3apsaf AApa, o6LLee YNCIO0 3/IEKTPOHOB U

pacnpepeneHue nx no 371eKTPOHHbIM CII0AM);

KnaccuduumpoBaTb XMMUYECKME 3NIEMEHTbI, HEOPraHMYecKune BeLLECTBa,
XuMmnyeckune

peakumm (Mo YMCny U COCTaBY y4acCTBYHOLLMX B peakLMmn BELLECTB, N0
TenaoBoOMy

addekTy);
XapaKTepu3oBaTb (ONMCbIBaTb) O6LLME XMMUYECKNE CBOMCTBA BELLECTB Pas/iMyHbIX
KNaccoB, NOATBEPXAas OMMCaHWe MpuMepamMn MOMeKYNsApHbIX YPaBHEHWUM

COOTBETCTBYHOLNX XUMNYECKUX peaKuMﬁ;
NPOrHo03npoBaTb CBOUCTBa BeELWECTB B 3aBUCUMOCTU OT UX Ka4eCTBEHHOIO
COCTaBa,

BO3MOXHOCTM NPOTeKaHNA XMMUYECKUX NPeBpaLLLEeHNA B pa3fNYHbIX
yC/TOBUSIX;

BbIYMCNATb OTHOCUTENIbHYHO MOJIEKY/IPHYHO U MOJIAPHYHO MacCbl BELLECTB,
MacCcOBYO

A0J1H0 XMMUYECKOro a51eMeHTa Mo GopmMyne CoeMHEHNSA, MacCOBYHO 10110
BellecTBa B

pacTBOpe, NPOBOAUTb PACUETbI MO YpaBHEHWNIO XMMUYECKOWN peakuuu;



NPUMEHATb OCHOBHbIE Oornepauunn MbIC/IUTENIbHOWN AeATEeNbHOCTN — aHanns3 u

CUHTE3,
CpaBHeHWe, 0606L1eHMe, CUCTEMATM3aLMIO, KNaccudukauuto, BbisBNeHUe
NPUYUHHO-
CNeACTBEHHbIX CBA3EW — A1 U3YYEeHUsI CBOMCTB BELLECTB U XUMUYECKUX
peakuum,
eCTECTBEHHO-HayYHble MeToAbl Mo3HaHus — HAONIOfeHNe,  pyamepenue,

MoaennpoBaHue, SKCnepMMeHT (peaanblﬁ n MbICJ'IeHHbIﬁ);

CNefoBaThb NpaBUiam rnosb3oBaHus XMMUYECKO Nocyaoit (  N1a6opaTopHbIM

060pyaoOBaHMEM, a TaK)Ke NpaBuiaM obpallleH1s C BewecTBaMu B
COOTBETCTBMUM C

MHCTPYKLUMAMM MO BbIMOJIHEHUIO /TaBOPaTOPHbIX XMMUYECKUX OMNbITOB MO
NONyYEHUO

M cobmpaHmto razoobpasHblx BeLecTB (Bogopoaa v Kucnopoaa),
NPUroTOBMIEHNIO

pacTBOpPOB C onpeaenéHHON MacCoBOM 0/1en paCTBOPEHHOIO BELLECTBA,
nnaaHnpoBaTb

M NPOBOAMUTb XMMUYECKME IKCNEPUMEHTbI NO pacrno3HaBaHUIO pacTBOPOB
Lenoven n

KMCOT C NOMOLLbHO MHANKATOPOB (N1akMyc, heHondTanenH, METUIOPaHX U
Apyrve).

K KOHUy 06yyeHus B 9 Knacce npefMeTHble pesyfbTaTbl Ha 6a30BOM YpOBHE

AOJIKHbI
oTpa)kaTb CPOPMUPOBAHHOCTb Y 0OyYatOLLMXCA YMEHUIA:

pacKpbiBaTb CMbICJ/1 OCHOBHbIX XMMNYECKUX NOHATUIN: XUMWUYECKUI 3/IEMEHT, aTOM,

MoOJieKysna, MOH, KaTUOH, aHUOH, MPOCTOE BELLECTBO, CJIO>XKHOE BELLECTBO,
Ba/1IEHTHOCTD,

31EKTPOOTPULATENIbHOCTDb, CTENEHb OKUCTTIEHUA, XUMUYECKaA peakKUunUd, XuMnyeckad

CBS3b, TEMJI0BOW 3D EKT peakumm, MoJib, MONSAPHbIA 06BEM, pacTBop,
9NEKTPONNTDI,

HE3NIeKTPONNTbI, SNEKTPOSIMTUYECKA AMCCOLMaLMS, PpeaKLMM MOHHOro 06MeHa,
fa

KaTanmsaTop, XMMMLleCKoepaBHOBecme,06PaTWMb'e n HeobpaTumble peakuuuy,
OKWUCNIUTENBHO- peakuuun, OKWUCNUTENlb, BOCCTaHOBMUTEND,
BOCCTaHOBUTEJIbHblE
OKWUCIIeHNE U BOCCTAHOBNEHME, annoTponus, aMbOTEPHOCTb, XMMNYECKas CBA3b
(koBaneHTHas, ponnas, METANNIMUECKas) kpucTannmuecka PELIETKA, kopposus
) f
MeTaslfioB, ChaBbl, CKOPOCTb XMMUYECKOWN peakLuu, npefenbHO A0NycTUMas

KoHueHTpauusa MNAK BewecTBa; .

UNNHOCTPMPOBaTb B3aUMOCBA3b OCHOBHbIX XMMWUYECKUX MOHATUN U
NPUMEHATb 3TU

NOHATMA NPU ONUCaHNU BELLLECTB U UX NpeBpaLLeHNN;

NUCrnonb3oBaTb CUMBOJINKY ans COCTaB€HUA bopmyn BeLecTB n

XUMUYECKYHO
ypaBHEHUN XMMWYECKUX peakLmi;

onpeaenAaTb BaJleHTHOCTb U CTeneHb OKUCNEHUA XUMUYECKUX 3J1IEMEHTOB B
coeanHEeHNAX pa3/IM4YHOro coctaBa, NPpMHaO1eXXHOCTb BeLleCTB K



onpegenéHHomy

Knaccy coegMHeHu no popmynam, BUL XMMUYECKOI CBSI3M (KOBasleHTHasd,

NOHHas,

MeTaslinyeckasi) B HeOpraHMYeCcKmnx CoeanHeHnsIX, 3apsig MoHa no

XUMUYECKON

dhopMmyne, xapakTep cpeabl B BOAHbIX paCTBOpax HEOpPraHU4eckmnx

coeguHeHnI, Tnn

KPUCTa/NIM4ECKOMN PELLETKM KOHKPETHOIO BELLECTBa;

packpbiBaTb cMbich lNepuoguyeckoro 3akoHa M. 1. MeHpgeneea n
AEMOHCTpMpOBaTb

€ro NoOHMMaHu1e: ONucbiBaTb U XapaKTepusoBaTb TabNNYHyHO hopmy
Mepnogmnyeckon

CUCTEMbI XMMUYECKUX 3NIEMEHTOB: pasinyaTtb NOHATUSA «rMaBHas Nogrpynna
(A-

rpynna)» u «<noboyHasi nogrpynna (b-rpynna)», manble 1 605bluve nepuoabl,

COOTHOCUTL 0003HAYEHUS,, KoTopble MMetoTcst B MEPUOAMUYECKON Tabnuue, ¢
YUCNOBbIMM XapaKTePUCTUKAMUN CTPOEHNSI aTOMOB XMMUYECKUX /IEMEHTOB
(cocTaB u

3apaj Aapa, obLlee YNCNo SNEKTPOHOB U pacnpefeneHne nx no
3NEKTPOHHBIM CIT0SIM),

O6BACHATL O6LLUME 33KOHOMEPHOCT B W3MeHeHUy CBOWNCTB 3eMeHTOB U UX
"
coevHeHWI B Npeaeniax MasblX NEPUOAOB U MMaBHbIX NOATPYNM C yY4ETOM
CTPOEHUSA

nX aToOMOB,



KJ'IaCCVI(bVIU,VIpOBaTb XUMUNYecKune aneMeHTbl, HeopraHM4eCckmne BellecTBa,
XUMHN4eckune

peakuun (Mo YMcny 1 cocTaBy y4acTBYHOLMX B PeakLMn BELWECTB, NO
TenaoBoOMy

3t deKTy, N0 MUBMEHEHUIO CTEMEHEN OKUCTIEHUSI XUMUYECKUX S/IEMEHTOB);
XapakTepu3oBaTb (ONMCbIBaTb) 06LLMe U cneumbuyeckme XMMMYeckme CBOMCTBa

NMPOCTbIX N CJZTOXHbIX BeLWeCTB, noaTBep>xaaad onncaHne npuMmepamm
MOJIEKYJTAPHBIX U

MOHHbIX ypaBHEHWUI COOTBETCTBYIOLLMX XMMUYECKUX peakLui; 3
COCTaBMIATb YpaBHEHUA SNEKTPOSIUTUYECKON AUCCoLMaL N KNCNOT, LWenoyen
n conen,

MOJIHblE U COKPALLEHHbIE YPaBHEHNS peakL i MIOHHOro 06MeHa, ypaBHEeHUS
peakuuu,

NOATBEPXXAAKLKNX CyllecTBOBaHUe reHeTUYEeCckon cpasu MeXxnay BeLllecTBamMu

a3JIN4YHbIX K/1aCCOB, o
acKpbiBaTb CYLLUHOCTb OKUC/IUTEJIbHO-BOCCTAHOBUTEJIbHbIX pe€akKUunn

nocpenctsom
COCTaBJ1€eHUNA SNTIEKTPOHHOIO 6anaHca aTux peaKLlMVI;

NPOrHo3npoBaTb CBOWCTBA BeLLEeCTB B 3aBUCUMOCTU OT UX CTpo€eHuA,
BO3MOXHOCTU

NPOTEeKaHNS XMMUYECKUX NPEBPALLEHUI B PA3/INYHbIX YCIIOBUSX;
BbIYMCNSATb OTHOCUTENIbHYHO MOJIEKYISIPHYHO U MOJIAAPHYHO MacCbl BELLLECTB,
MaccoBYyO

L,0J1H0 XMMMYECKOro a/ieMeHTa no popMyse CoeaMHEHNs, MaCCOBYHO OO
BellecTBa B

pacTBoOpeE, NpoBOAUTD paC‘-IéTbI no ypaBHEHUIO XUMUNYECKON peaKkuunu,

co6toAaTh mpaguna Nonb3oBaHus XMMUYECKON MOCYAOA | J1abopaTopHbIM

060pyp,OBaHMeM, a TakKXXe npaBuia o6pau.|,eHV|;| C BewecCctBaMun B
cooTBeTCTBUMN C

MHCTPYKLMAMM MO BbINOSHEHUIO Na6OPaTOPHbIX XMMUYECKMX OMbITOB NO
NONyYeHUIo

M cCOBMpaHMto ra3oobpa3HbIX BELLECTB (aMMMUaKa 1 yrnekKucnoro rasa);

NPOBOAMTbL peakLMu, NOATBEPXKAatoLINe Ka4yeCTBEHHbI COCTaB PassiMyHbIX
BELLEeCTB:

pacrno3HaBaTb OMNbITHbIM NYTEM XJTOpPUA-, 6poMna-, MIOanA-, kapboHat-,
docoar-,

CUnunkKart-, Cyj'lb(baT-, r’MApoKCnA-noHbl, KAaTMOHbl aMMOHNA N MOHbl N3YYEHHbIX

METaJ1J10B, I'I(E)VICg’TCTB rone B BOAHbIX paCTBogax HeOgFaHW-IeCKVIX BELLUECTB,
NPUMeHATb OCHOBHbIE onepaunn MbiCJIMTENTbHOWN AEATEJIbHOCTU — aHaln3 n

CUHTES,

cpaBHeHue, OB0OLEHWE, cycTemaTn3aLMIO BbISIBNEHWE MPUYMHHO-CIIEACTBEHHbIX

cBA3en — AN U3y4YeHns CBOUCTB BeLeCTB U XMMUYECKUX peakLnin, eCTECTBEHHO-
HayYyHble MeTOoAbl MO3HaHUA — HabnoAeHve, namMepeHue, MoAeNnpoBaHue,

3KCMEePUMEHT (peasibHblit U MbICIIEHHbIN).



TEMATUYECKCOE NJIAHUPOBAHUE 9 KJTACC
KonuyecTso yacos

Nen/n

HaumeHoBaHu1e pasfenoB U TeM

nporpammbi

Bcero

KoHTponbHbiep
aboTbl

MNMpakTuyeckuep
aboTbl

\ Paspen 1. Belw,ecTBO U XMMUYECKUE peakLum

1.1

MNoBTOpeHWe n yrnybnexume
3HaHUM1

OCHOBHbIX pa3fenos Kypca 8
Knacca

1.2

OCHOBHble 3aKOHOMEPHOCTH
XUMUYECKNX
peakuum

1.3

AnekTponuTnyeckas
Anccoumauums.
XuMunyeckue peakuyum B
pacTBopax

Wtoro no pasgeny

17

Paspen 2. HeMeTannbl U UX coeaUHEHUs

2.1

O6Las xapaKTep1cTurKa
XUMUYECKNX
anemeHToB VIIA-rpynnbl.
[anoreHsbl

2.2

O6Las xapaKTep1cTurKa
XUMUYECKNX
anemeHToB VIA-rpynnbl. Cepa u eé

coeanHeHund




O6Lan xapaKTepucTnka XMMmn4YeckKmx
23 anemeHToB VA-rpynnbl. A3oT, dochop
N nx

coeanHeHund

O6Las xapakTepucTuka
2.4 XUMUYECKUNX
anemeHToB IVA-rpynnbl. Yrnepona
n
KPEMHUI U UX COefMHEHUS

WToro no pasgeny

25




Paszpgen 3. MeTtannbl U UX cOeANHEHUsA

3.1 O6Lwne cBoCTBaA METaNI0OB 4
3.2 BakHenLwumne metannbl U X COeaUHEHNS 16
UToro no pasgeny 20
\ Paspen 4. XuMusa 1 oKpyXxatolyasa cpeaa
4.1 BelyecTtBa U MaTepuanbl B XXU3HU 3
yenoBeka
WTtoro no pasgeny 3
PesepBHOe BpemA 3
OBLLEE KOJIMHECTBO YACOB M0 NPOIrPAMME 68




NOYPOMHQE NMINAHUPOBAHUE 9 KIIACC

Ne
n/n

Tema ypoka

KonuyecTBO YyacoB

Bcero

KoHTposnbHble
pa6oTbl

MpakTuyeckue
paboTbl

Jata
M3yJyeHus

Mepnognyeckni 3sakoH.
MNepunognyeckasa cuctema
XuMunyeckmnxanementos . U.
MeHpeneeBa

3aKOHOMEPHOCTN B UBMEHEHUU

CBOWUCTB XMMUYECKNX 3/IEMEHTOB

nepsbIX TPEX NepMoaoB

Knaccudukaums n HomeHknatypa

HeopraHnM4eCkKunx BeLlecTB

Buabl XumMmnyeckom cBsisu n
TUMbl
KpUCTaN/IN4YeCKnX PeLETOK

KoHTponbHas pabota N1 no
Teme
«[oBTOpEHME U yrnybneHne
3HaHu"

OCHOBHbIX pasfenos Kypca 8
Knacca»

Knaccudumkaumnsa XuMmyeckunx
peakunn

Nno pas3J/InyHbIM NMpU3HaKam




NoHATMe 0 cKopoCcTH
XMMUYEeCcKomn
peakuuu. lNoHATHe O
FOMOreHHbIX U

reTeporeHHbIX peakKumnax

MOHATUE O XMMUYECKOM
paBHOBECUMW.

dakTopbl, BNMAIOLLME HA CKOPOCTb
XMMUYECKOWN peakLmm 1
nosioXeHue

XMMNYEeCKOro paBHoBeCuA




OkucnuTenbHo-
BOCCTAaHOBUTEJIbHbIE

peakuum

10

Teopunsa aNneKTpoMTUYECKON
anccounaymmn. CunbHble n
cnabble

ANIEKTPOJINTDI

11

MNOHHble ypaBHEHNA peakLnn

12

XnmMunyeckume CBOMCTBA KUCIOT U
OCHOBaHWI B CBeTE
npeacTaBfeHnn
063N1EKTPOSIMTUYECKOM
auccouunauum

13

XUMmnyeckume cBONCTBa COJEN B
cBeTe

npeacTaBneHni 06
9NEKTPOSINTUHECKON
auccoumauunm

14

[MoHATHMeE 0 rngponnse conen

15

0O606L,eHne n cuctemaTmsaLus

3HaHUN

16

MpakTnyeckas paborta No1.
«PeleHune

9KCNnepumMeHTaJ/ibHbIX 3aa4»

17

KoHTponbHas pa6ota N2 no
Teme

«9neKTponmMTuyeckas
auccouumauyms.

XuMun4yeckue peakuum B




18

O6uasa xapakTepucTmKa
rasioreHoB.

XnmMunyeckme CBOMCTBA Ha
npumepe

xnopa

19

XnopoBogopoa. ConsiHas
KUCnoTa,

XUMUNYECKNE CBONCTBA,
nonyyeHue,

NPUMEHEHNe

20

MpakTuyeckas pabota N°2 no
Teme
«[lony4yeHne CONAHON KMCNOTbI,




n3yyeHune e€ CBOMCTB»

21

BbluncneHnsi No ypaBHeHUAM
XMMMUYECKUX peakLnin, ecnm
OAVH 13

peareHToB AaH B U30bITKe

22

O6Las xapakTepucTuka
3/1IEMEHTOB
VIA-rpynnsbil

23

AnnoTponHblie Mmogudukaumm
cepbl.

HaxoxxzeHue cepbl 1 eé
coeguHeHU BNpupoge.
XUMmnyeckume cBOMCTBa cepbl

24

CepoBopgopog, CTPOEHHUE,
dunasnyeckme

N XMMW4eCcKune CBOMCTBA

25

Okcunpbl cepbl. CepHas KUCNOTa,
bursnyeckne n xummyeckue
CBOWCTBa,

npuMeHeHne

26

XnMunyeckme peaxkumm,
nexatme B

OCHOBE MPOMbILLUNIEHHOIO
cnocoba

NONYyYEHUS CEPHOM KMCNOTbI.
XnmMunyeckoe 3arpsisHeHue
OKpYy>KaroLLen cpeabl
COeAMHEHNAMMU

cepbl

27

BbluncneHmne maccoBon Aonm
BblXxoAa

NPoAyKTa peakunu




28

O6Lian xapakTepuCcTnKa 3/IEMEHTOB
VA-rpynnbl. A30T,
pacnpocTpaHeHune

B Npupoae, pmsnyeckme n
XMMUYeckue

CBOMNCTBa

29

AMMMaK, ero pusunyeckue un
XMMMUYECKNE CBOMCTBA,
nonyyeHue un




NpUMEHeHne

30

MpakTuyeckasa pabota N23 no
TeMe

«MonyyeHne amMmmmnaka, nsyyeHue
ero

CBOWCTB»

31

A30THas KUCNoTa, eé husnyeckme u
XMMWYEeCKne CBOMCTBA

32

Mcnonb3oBaHWe HATPATOB U CONei

aMMOHMUSA B KayecTBe
MWHepasnbHbIX

yA06peHnin. Xummnyeckoe
3arpA3HeHneoKpyxXxaroLlen cpeapl
COeAUHEHUAMM

a30Ta

33

®octop. Okeung pocdopa (V) n
docdhopHasn Kucnora,
dunsmnyeckme un

XMMWYeCKune CBOMCTRA,
nosyyeHue

34

Ncnonb3oBaHue pocdaToB B
KayecTBeMMHepPasbHbIX
YA06PEHNA.

3arpsisHeHune NpupogHom
cpegpbl

dbochaTamu

35

Yrnepopg, pacnpocTpaHeHue B
npupogae, dnsmnyeckme un
XMMUYecKue

CBOMNCTBaA




Okcuabl yrnepoaa, ux humsumyeckme
"

36
XMMUYECKue CBOMNCTBA.
9Konornyeckme npobemsil,
CBfi3aHHble C OKCUAOM yriepoja
(V)

37 YronbHaga KMcnoTa u eé conm
MpakTuyeckasa paboTta N°4 no

38

Teme
"MonyyeHune yrnekmcnoro rasa.




KayecTBeHHas peakuus Ha
KapboHar-

MOH

39

MNepBOHaYasnbHble NOHATUSA 06
OpraHMYecKmx BeLLecTBax Kak o

coeanHeHunAax yrnepoaa

40

KpeMHuin un ero coegmHeHmnsa

41

MNpakTnyeckasi pabota N95.
PeweHne

SKCnepunmMeHTaJibHbIX 3a4ad no
TEME

«Ba)xxHenwume HemeTannbl N UX

coeguHeHUsa»

42

KoHTponbHas pa6ota N23 no teme
«Ba)kHenLwme HeMeTanbl 1 nx

CoeaNHEHUA»

43

O6LLas xapaKTepucTuka
XUMMUYECKMX

3/1eMeHTOB — MeTaJlf1oB.
MeTannnyeckas cBs3b 1
MeTannmyeckasa Kpucrannmyeckas
pewéTka. Pusnyeckune cBOMCTBA

MeTaJ1J10B

44

XuMunyeckune CBOMCTBa MeTasoB.
ANEKTPOXUMUYECKNI
P4




O6Lwme cnocobbl NoyYeHus
MeTannoB. Cnnasbl. BbiuncneHus

45 no
ypaBHEHUSM XMMUYECKNX peaKL i,
€C/I1 OAUH N3 peareHTOB COLEPXKUT
npmMMecwu

46 [MoHATHE O KOPPO3UKM METasoB




47

LLlenoyHble MmeTannbl

Okcunpbl n rMmapoKCcuabl HAaTpPUA "

48
Kanus
LLlenoyHO3eMenbHble

49 MeTannbl —
Kanbunm n MarHnm

50 Ba)kHenwune coegnHeHus Kanbuma

51 0606LeHNe U cuctemaTm3aLus
3HaHUM

59 YKEcTkoCTb BOAbI U CrIOCOObI €€
yCTpaHeHus
MNpakTuyeckasa pabota N26 no Teme

53 "YKEcTKOCTb BOAbI U METOAbI €€
ycTpaHeHus"

54 AntoMUHUN

55 AmMdoTepHble CBOWCTBa okcuaa u
rmgpokcuaa

56 XXeneso
Okcuabl, rmapoKcuabl n conm

57 xenesa
(11) n xenesa (lll)

58 0606LeHNe U cuctemaTm3anus

3HaHUN




59

MpakTuyeckas paboTa No7.
PelwieHue

3KCnepunmMeHTasibHbilX 3aa4 rno
TeEME

«Ba)kHenLwmne Mmetannbl U Nx

coeiHeHUsA»

60

BbluncneHnsi No ypaBHeHUSAM
XMMMUYECKUX peaKkLnin, ecnm
OAVH 13

peareHTOB iaH B U36bITKE UK




COLEPXUT NPUMECH.
BbluncneHnuns

MacCcOBOW A0/ BbiXoAa
npoaykTa

peakuum

61

0606L,eHne U cuctemaTmsaLus

3HaHUN

62

KoHTponbHasa paboTta N24 no teme

«Ba)kHenLmne MeTansbl U UX

coeuHEeHUsa»

63

BellecTtBa 1 MaTepuanbl B
NoBCEHEBHOM XXU3HU YesoBekKa

64

Xumunyeckoe
3arpsisHeHue
OKpY>KatoLLen cpeabl

65

Ponb xumuun B
peLlleHumn
9KOJIOMMYECKUx
npoo6nem

66

0O606L,eHne n
cucTeMaTusauus
3HaHW 3a Kypc 9 knacca

67

0606LLEeHNE N
cuctemMaTmsauums
3HaHWK 3a Kypc 9 knacca

0606LeHne U
cuctemMatmsauums
3HaHWM 3a Kypc 9 knacc

OBLEE KOJINYECTBO YACOB I10
MNPOIrPAMME

68




NPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA30BATEJ/IbHOW MPOrPAMMDB

9 KJ1IACC

Kon
npoBepsieMoro
pesynbrarta

MNpoBepsieMble NpeaMeTHbIe pesynbTaTbhl OCBOEHUA
OCHOBHOW
o6pasoBaTesibHOI1 NPOrpaMMbl OCHOBHOIO 06LLEro
o6pasoBaHus

1

Mo Teme: «BewwecTBO U XMMmyeckas peakumnsa»

1.1

PacKpbIBaT CMbIC/T OCHOBHbIX XuUMWU4yeckux MOHATUNS  pacTBO
b o}

QJIEKTPOJINTblI HEINNEKTPOJIUTDbI, SNIEKTPOSINTUYECKaA Auccounaum
] ﬂl

peakLun MoHHoro OBMEHa, katanusaTop, XMMUYecKkoe paBHOBeCHe

]

ob6paTUMble 1 HeobpaTUMble peakLuy,
OKUCNIUTENIbHOBOCCTAHOBUTESbHbIE

peakunn, okucnuTtesib, BOCCTaHOBUTEJIb, OKUCJIIEHUE U
BOCCTaHOBJ1€EHUE,

annotponusi, aMpoTepHOCTb, XMMUYeckasi CBsi3b (KOBasieHTHas,
MOHHas,

MeTannnyeckas kpucrannuueckas PELWETKA, cnnaBbl, CKOPOCT
)' b

XUMWYECKOWN peakumu

1.2

WNNIOCTPUPOBAT B3aMOCBA3b OCHOBHbIX XMMUYecKux MOHATUN
b

NMPUMEHATDb 3TU NOHATUA NPU ONMUCaHNKN BEWECTB U UX HpeBan.leHMVI

1.3

COCTaBNAT ypaBHEHUS 3N1EeKTPOJSIUTUYECKON fyccoumaum  KUCIOT
b )

LLLleNIoYen 1 cosen, NosHble N COKpPaLLEHHbIe YpaBHEHUA peaKLuni
WOHHOIO

obMeHa

1.4

packpbiBaT CYLHOCTb OKUCNUTENBHO- EeaKU.VI
b BOCCTAHOBUTENbHbIX n

NOCPeACTBOM COCTAaBJ/IEHUS 9NIEKTPOHHOIo 6anaHca aTUX peakumi

1.5

NPOBOAUTbL PACYETbI MO YPaBHEHMIO XMMMUYECKOMN peakLmm




Mo temam: «<HemeTannbl 1 yx coeguHeHus» n «Metannbl y px




CoeJUHEeHUA»

2.1

XapakTepu3oBaTb (ONMCbIBaTb) 06LMe 1 crieunduyeckue
XUMmnyeckune

CBOWICTBA npoCTbIX M CIIOXHbIX BELLEeCTB, MOATBEPXAas onmcaHme

npumMepamMmn MONEKYNAPHbIX U MOHHbIX YpaBHEHUA COOTBETCTBYHOLLMX

XUMUNYECKUX peaKu,Mﬂ

2.2

COCTaBMISIT ypaBHeHUs PEAKUWWA, nopTBepxAatoLLnX CylLecTBOBaH
b ne
rEHETMYECKOWM CBA3N MeXAY BELLEeCTBaMM Pas3/iMyHbIX K/1acCoB

2.3

NMPOrHo3mnpoBaTb CBOWCTBA BELLECTB B 3aBUCUMOCTHU OT UX CTpO€EHMUA,

BO3MOXHOCT MPOTEKaHNs XMMmnyecknx NMPEBPALLEHNIA g pasfnyHbIX
7

YCIIOBUAX

2.4

cnepoBaTb NpaBu/iaM NoJsib30BaHUSA XMMUYECKOW NOCYA0M 1
nabopaTopHbIM

obopynoBaHMe 3 Takxke npasBunam OOPaLLEHUS ¢ BeljecTBaM B
M, n

COOTBETCTBM C WHCTPYKLUMAMM MO BbIMOMHEHMo /1a60PaTopH
n bIX

XMMWUYECKMX OMbITOB MO MOYYEHUIO U COBUPAHUIO ra3006pa3HbIX
BellecTB

(aMMmaka 1 yrnekucnoro rasa)

2.5

NPOBOANTb peaKkLmu, NOATBEPXKAAIOLNE KAYEeCTBEHHbI COCTaB
PasfIMYHbIX

BellecTB: pacnosHaeaT OMNbITHbIM I'IYTéM xnopwua-, 6pOMI/Iﬂ,, nooua,
b

Kap6oHat, docdaT, cunukar, CYTbOAT, ruaPOKCUANOHBI, KaTWUOH
bl
aMMOHMUSI, MOHbI U3YUYEHHbIX METaIOB, MPUCYTCTBYIOLLME B BOAHbIX

pacTBOpax HeOpraHN4YeCKnX BeLeCcTB

Mo Teme: «XMMUSA 1 OKpYyXKatoLLas cpega»

3.1

pacKpbiBaTb CMbICJ/1 OCHOBHbIX XMMUYECKUX noHaTun: NMAK
BeLWECTBa,

KOPPO3uUsi MeTanioB




3.2

NnPpMMEeHATb OCHOBHbIE Oornepaunn MbICNUTENIbHON AeATEeNbHOCTU —
aHaJin3 n

CMHTES3, CpaBHeHMe, 0606LeHNe, CUCTEMATU3aLMIO, BbiiBNIEHME
NPUYUHHO-

CneAcTBEHHbIX CBA3eN — Ans n3yyvyeHus CBOWCTB BELLECTB U
XUMNYEeCKUX

peakuui, eCTeCTBEHHOHay4YHbl MeToAbl MO3HaHUA — HaboaeHN
e €,

U3MepeHne, MOAENMPOBaHUNE, IKCNEPUMEHT (peasibHbli 1
MbIC/IEHHbIN)




NMPOBEPAEMBIE SJIEMEHTbl COOEP>XXAHUA
9 KJ1ACC

| Kop

\ [poBepsieMbi aN1eMEHT COAEepXXaHUsA

BeliecTBO M xuMn4yeckas peakumsa. NostopeHue

1.1

nepVIOD,MLIeCKVIVI 3aKOH. I'Iepmop,mquKaﬂ cnucreMa XuMn4yeCcKunx asieMeHToB

oW

MeHpeneeBa CTpoeHne gromoB. 3aKOHOMEPHOCTU B p3amMeHeHum CBOWCT
B

XUMUYECKNX NIEMEHTOB MepPBbIX TPEX NEPUOLOB, Kanus, KanbLna n nx
COeIMHEHUN

B COOTBETCTBUU C NOJIOXXEHUEM 3JTEMEHTOB B I'Iepmop,mquKon cncremMme un
CTpoeHnem

MX atomMmoB

1.2

CTpoeHue BelLecTBa: BUAbI XUMUYECKOWN CBA3U. TUMNbI KpUCTAIIIUYECKNX
PeLLETOK,3aBMCMMOCTb CBOMCTB BeLLLeCTBa OT TUNa KpucTtaniandeckom
PELUETKUN N BUAAXMMnNYeckon ceasun. Knaccmdukaums n HomeHknatypa
HeopraHM4Yyeckux BellecTB(MexayHapoaHas v TpuBuanbHas). XuMmyeckune
CBOWMCTBa BeLECTB, OTHOCALLMXCA K

pas/fMyHbl Kflaccam HeopraHumyeckux COEAWHEHWUW, reHeTuyeckas CBA3
M b

HeopraHn4eCkKunx BeLllecTB

1.3

Knaccudukaumsa XMMmnyeckmx peakuuin No pasinyHbiM npmusHakam (no umcny
"

COCTaBY y4aCTBYIOLMX B peakLuu BellecTs, no Ternnosomy dPDEKTY, no

N3MEHEHNIO CTENEHEN OKUCNIEHNA XUMUNYECKUX ASIEMEHTOB, MO O6paTI/IMOCTVI,
no

y4yacTuto KaTanmaaTtopa). IK30- M IHAOTEPMUYECKME peaKLmMm,
TEePMOXUMUYECKUE

YPaBHEHUA. [MoHaTHe O CKOpPOCTHU XMMUYECKOWN peakuunmn

1.4

MoHsaTHne 06 O6paTVIMbIX 7 HeO6paTVIMbIX XUMUNYECKUX peaKLnaX. [MoHATHe
OFOMOreHHbIX N reTeporeHHbIX peakumax. NoHATME O XUMUYECKOM
paBHOBECUMN.

®dakTopbl, pnusitowme Ha CKOpOCTb XMMMWYECKOW peakuum M  MONOXEHU
e

XMMNYECKOro paBHoBecusd

1.5

OKncnNUTENbHO-BOCCTAHOBUTESbHbIE peakuum, SﬂeKTpOHHbIVI 6anaHc
OKUCNUTEJIbHO-

BOCCTAHOBUTEJIbHO peakuuu. CocTaBneHue ypaBHeHMVI OKUCNIUTenbH

n o-




BOCCTaAHOBUTEbHbIX peakLu1i C UCMOSIb30BAHMEM METOAA 3/IEKTPOHHOIO
6anaHca

1.6

TeOleﬂ ANIEKTPOJINTUHECKO aunccounaunn. SﬂeKTDOHMTbI N HEe3NeKTPONnUTbI
n

KaTWOHbI, aHNOHbI. MexaHM3M Auccounaunm BEeLWEeCTB C pasInyHbIMn
BUAaMM

XumMmndeckon ceasun. CteneHb auccoumnauummn. CusnbHble u cnabble
QJIEKTPOJINTDI.




Peakuun noHHOro obMeHa. YcnoBus NnpoTeKaHuA peaKu,Mﬁ MOHHOro o6MeHa,

nosiHble n COKPALLEHHbIE noHHble ypaBHeHus Peakuuin. CBONCTBA kucnor,

OCHOBaHMWM 1 COMen B CBETE NpeAcTaB/IeHUIN 06 3N1EKTPONIUTUYECKOW
anccounauymu.

KayecTBeHHble peakKunn Ha NOHbI. [MoHATMe O rmaposinse coneu

1.7

XUMUYECKUIN IKCNEPUMEHT: O3HAKOMJIEHME C MOAENAMU KPUCTANSTNYECKUX
peLeToK

HeopraHn4eCckux selwecTBs — MeTaslJioB U HEMETAJ10B (rpad)MTa 7 anmasa),
CNTOXXHbIX

BeLLecTB (xSlopuaa HaTpus); UccnefoBaHne 3aBUCUMOCTM CKOPOCTH
XUMUNYECKOM

peakuuMm OT BO3AENUCTBMA  pasnuyHbix $aKTOPOB; nccnegoBaH
ne

ANIEKTPONPOBOAHOCT paCcTBOpPOB BELWECTB, rnpouecca guccounaunnm KUCnoT
n

)

Lenoyen n conen (BO3AMOXHO UCMONb30BaHNE BUAEOMATEPUANOB);
npoBefeHue

OMbITOB, UNKOCTPUPYIOLLMX MPU3HAKM NPOTEKAHNA peakunii MOHHOro o6MeHa

(o6pasoBaHy ocaflka, BblgeneHve rasa, ObpasoBaHue BOAbI), OMbITOB
e

’

WNNHOCTPUPYIOLMX MpUMepsbl OKUCNNTENbHO- peakum
BOCCTaHOBUTESIbHbIX Z

(ropeHue, peakuum pasnoXeHusl, CoeAUHEHNs); pacno3HaBaHue
HeopraHMYyecKumx

BELleCTB C MOMOLLbIO KauyecTBeHHbix PEAKUMN Ha  uoHbI;  pelueHu
e

AKCNnepunmMeHTas/ibHbIX 3aau

HemeTtannbl n ux coegnHeHus

2.1

O6Lan xapakTepucTrKa ranioreHoB. OCO6€HHOCTM CTPOEHNSt aTOMOB,
XapaKTepHblecTeneHn okucreHnsa. CTpoeHue n puanyeckne CBOMCTBA
NMPOCTbIX BELLECTB —

ranoreHoB. XMMN4YecKne CBOMUCTBA Ha npumepe xsopa (B3aVIMO}J,el7|CTBI/I (o}
e

MeTannaMun,HeMeTannamu, wenoyamu). Xnoposogopod. ConsHaa kucnota

7

XMMUYecku CBOWCTBA, nosyyeHue, npumeHeHue. [eNCTBue xpopa u
e

XJiopoBoaopohda Ha opraHnM3m 4esioBeka. BaxxHenwue xnopungbl n nx




O6was xapakTepucTuka ranoreHoB. OCO6€HHOCTU CTPOEHUS aTOMOB,
XapaKTepHblecTeneHu okucneHus. CTpoeHune n puamyeckme cBoMcTBa
MPOCTbIX BELLECTB —

ranoreHos. XMMUYECKNE CBOMCTBA Ha npumepe xnopa (B3anmopencTen ¢
e

MeTannnaMu,HeMeTasiiaMy, wenoyamu). Xnoposogopod. ConsHaa kucnota

)

XMMuyecku CBOWCTBA, nonyyeHue, npumeHenue. LeNCTBUE xpmopa 1
e

XN10poBOAOPOAa Ha OpraHusMm YyenoBeka. BaxxHenwme xnopumgbl n nx
HaxoXAeHue B

npupoae

2.2

O6wwasn xapakTepucTnka anemeHToB VIA-rpynnbl. 0CO6EHHOCTU CTPOEHMS
aTOMOB,XapaKTepHble cTeneHn okncneHnsa. CtpoeHume n pmsmnmyeckme
CBOWMCTBA MPOCTbIXBELLECTB — KUC/iopoAa 1 cepbl. ANINOTPONHbIe
Moandurkauumn kucnopoga u cepbl.XMuMmM4yeCcKkue CBOMCTBA cepbl.
CepoBogopog, CTpoeHue, pusmyeckmne n xsummnyeckmecsomcTaa. Okenapl
cepbl Kak rnpeacraBUTeNn KUCNOTHbIX okcuaoB. CepHas
KMcnoTa,pusnyeckme n xummndyeckme cBoicTea (obLume Kak NpeacTaBuTens
Kslacca KUcnot ucneumduyeckme). XuMuyeckne peakumu, nexatimne B
OCHOBE MPOMbILL/IEHHOrocnoco6a Noly4YeHUs CEpPHOM KUCHOTbI.
MpumeHeHune. Conn cepHON KNCNOTbl,Ka4eCTBEHHas peakumsa Ha cynbdar-
NoH. HaxoxxaeHue cepbl 1 eé coeuHeHUn Bnpupoae. XmmMmuyeckoe
3arpsisHeHune oKpyXaroLlen cpefibl COeAUHEHUAMMU Cepbl

(KMCTIOTHbIE poyam, 3arpsisHeHWe Bo3ayxa W BOAOEMOB), CMoOCObbI ero




npeaoTBpaLleHus

2.3

O6uan xapakTepucTrka anemeHToB VA-rpynnbl. OCO6€HHOCTU CTPOEHUS
aTOMOB,XapaKTepHble CTEMNEHN OKUCNIEHNs. A30T, pacnpocTpaHeHne B
npupoge, pusnyeckmen xummiyeckume ceoncTea. Kpyrosopot asoTa B
npupoge. AMMMaK, ero hmMsmyeckne NXMMnYeckne CBOMCTBA, NOSyYeHUE U
npuMeHeHune. Conn aMMOoHUS, X hU3NYECKUEN XMMUYECKMe CBOMCTRA,
npuMeHeHune. KayecTBeHHas peakLMs Ha MOHbl aMMOHMA.A30THas
KMCNOTa, eé nosiyyeHue, hbmsnmyeckme n xummyeckme cBocTea (obme
KaKnpeacTaBUTENS Kilacca KUCNoT U crneuymdmryeckue). Mcnonb3oBaHne
HUTPATOB MCONEN aMMOHUS B KAYeCTBe MUHEpPasbHbIX YA0OPEeHNA.
XnMmnyeckoe 3arpsa3HeHNeoKpyXXaroLLel cpeabl COeMHEeHNsIMU a30Ta
(KMCNOTHbIE AOXAN, 3arpsi3HEHNEeBO34yxXa, NOYBbl U BOAOEMOB)

2.4

docdop, annotponHble Mmogudukaumm pocdopa, PUsnyeckue u XumMmnyeckmne

ceoicTBa. Okeug pocdopa(V) n dochopHas KucnoTa, hmMsmyeckue n
XUMUYECKUNe

CBOWCTBA, nonyuerue. Vicnonb3oBaHn pochaToB g kayecTBe MUHEPASbHbI
e X

yaob6peHnin

2.5

O6Lwan xapakTepucTnka anemeHToB IVA-rpynnbl. 0CO6EHHOCTU CTPOEHUS
aToOMOB,

XapaKTepHble cTeneHn okucnenus. YMNepoA, annotponHble MOAUdUKaLM
W,

pacrpocTpaHeHue B Npupoge, branyeckne U XMMUYecKne CBOICTBA.
Ancopbuums.
KpyroBopoT yrnepoga s npupoge. OKcuap! yrnepoga, nx $usuueckue

XMMUYeCKne CBOMCTBA, AENCTBUE Ha XXUBble OPraHM3Mbl, NOJyYEHNE U
NpUMEHeHKe.

9Konoruyeckn nNpobnemsl, cgasaHHbie ¢ okcugom Yrnepoga(lV); runoresa
e

rno6anbHOro NOTeNsIeEHMUs KNMMaTa; NapHUKOBbIN 3@ deKT. YronbHas
Kncnorta u eé

COn, nX (bmsmquKme N XMMW4YeCKMe CBOMCTBA, nosiydeHne n ripumMmeHeHune.

KauyecTBeHHas peakumsa Ha KapboHaT-MOHbI. Micnonb3oBaHue KapboHaToB B
ObITY,

MeagunuunHe, NpoMbIlLIJTIEHHOCTU U CEJIbCKOM X03nCcTBE

2.6

MNepBOHavanbHble NOHATUSA 06 OPraHNYeCcKMX BellecTBax Kak o
coeivHeHuaxyrnepoga (MeTaH, 3TaH, STUNEH, aLeTWUseH, 3TaHON, MMULEPUH,
yKCycHast Kucnota).Mx cocTtaB n xummn4yeckoe ctpoeHue. MNMoHATue o
6MONOrMYECKN BaXKHbIX BeLL,eCTBax:)Kmpax, 6enkax, yrneBogax — v ux posnu
B )XU3HU YenoBeka. MaTepuanbHOEeANHCTBO OPraHNYecKnx u
HeopraHM4eckmx coeANHeHUM




2.7

KpeMHui4, ero puanyeckme n XumMmyeckmne CBOMCTBA, NOyYEHME U
npuMeHeHune.CoeanHeHUss KpeMHUsi B npupope. O6Lme npeacraBieHnst 06
okcuae kpeMHus(IV)rM KpeMHUeBOW KucnoTte. CunmkaTbl, UX
“cnonb3oBaHue B 6bITy, MEAMLNHE,NMPOMbILLNIEHHOCTU. BaxHelwme
CTpouTeNibHble MaTepuaribl: Kepamuka, CTeKJIO,

LueMeHT, O€TOH, >Xeneso6eToH. lpobnembl 6e30MacHOro  ycnonb3oBaH
ns




CTpouTeJibHbIX MaTepHanoB B NoBCeAHEBHOW XU3HMU

2.8

XUMUNYECKUI SKCNIEPUMEHT: N3y4eHne o6pasL0oB HEOPraHMYEeCKUX BELLECTB,
CBOMUCTB

COJIIHOM KUCNOTbI; npoeegeHne Ka4yeCTBeHHbIX peaKLlMﬁ Ha Xnopua-noHbl N

Ha6ﬂI-O,D,eHVIe NPMU3HAKOB UX MPOTEKaHWA, ONnbITbl, OTpa)akoLine CI)VI3I/I'-IeCKVIe
n

XUMUNYECKNE CBOMUCTBA rasloreHoB N NX COeAUHEHUI (BO3MO)KHO
ncnosib3oBaHune

BugeomMaTtepunasioB psqHakomM/eHue ¢ o6pa3u,aM|/| xnopuaos (FaJ'IOFeHI/IﬂOB

03HaKoMeHMe ¢ o6pasuamMu cepbl U €€ coegmHeHnsAMM (BO3MOXKHO
ncnonb3oBaHue

BMJeomMaTepuanos); HabnoeHne npouecca o6yrnMBaHusa caxapa nog
JENCTBNEM

KOHLEHTPUPOBAHHO CEPHOW KkucnoThbl; N3yyeHne XUMUYECKUX CBOUCT

" B

pa36aBnNeHHOM CEPHOM KUCNOTbl, NPOBeAEeHNEe KaueCTBEHHOM peakLum Ha
cynboar-

MOH U HabngeHne Npn3Haka eé NpoTeKaHus; 03HaKoOMJIeHMe ¢ GU3NYecKnMm

CBOWCTBaM a3ota, Pochopa , px coeanHeHn (BO3MOXHO yicnofb30BaHu
n e

BMAeoMaTepuasnos), o6pasuaMmn a3oTHbIX U HGOCHOPHbIX yA0BPEHNIA;
noslyyeHue,

Co6UpaHue, pacnosHaBaHUe W n3yyeHne CBOWCTB ammuaka; nposepeH
ne

KayeCTBEHHbIX peaKLl,Mﬁ Ha MOH aMMOHUA U d)OCd)aT-MOH n n3yyeHume
NMPU3HAKOB UX

NpoTeKaHus, B3anMogencTBne KOHUEHTPUPOBaHHOM a30THOM KUC/OTbI C
Meabto

mMopene

(BOSMOXHO ycronb3oBaHue BWAEOMAaTEPUANoB),  usyyeHue
n

KpUcTannuyecku PEWETOK anmasa, rpaduTa, dynnepeHa; osHakomneHue c
X

npoLieccom aACOPOLIMM PaCTBOPEHHbIX BelllecTB aKTUBMPOBaHHbI YITIEM i
M

yCTpOVICTBOM npoTuBorasa, nojiy4yeHue, CO6VIpaHVIe, pacno3HaBaHUE U
n3yvyeHue

CBOWCTB YIrNEKUCIOro rasa; npoBeAeHne Ka4yeCTBEHHbIX peakLuii Ha
KapboHaT- U




CUNNKAaT-NOHbl U U3YyYEHUE TIPU3HAKOB UX MPOTEKaHUA, O3HAaKOMJ1EHNE C

NpoayKUMEN CUNNKATHON MPOMbILLIEHHOCTU; PELLEeHNE 9KCNEePUMEHTASIbHbIX
3ajav

no Teme «BakHenLmne HeMeTan bl U UX COeAUHEHUSI»

MeTannbl n ux coeguHeHuns

3.1

06wWan xapaKkTeEPUCTNKA XMMUYECKUX 3/IEMEHTOB — METaJI/IoB Ha
OCHOBaHWM UXNOOXeHUA B NMepnogmyeckon cucteMe XMMmnYecKmx
anemeHToB [1.1. MeHaeneesaun ctpoeHnsa atoMmoB. CTpoeHue MeTassos.
MeTannn4yeckas cBsizb U MeTasIMyeckasKkpucTanimyeckas peLéeTka.
ANEKTPOXUMUYECKUIN PAS HANPAXKEHNN MeTannoB

3.2

dusnyeckne n xuMmnyeckme ceoincTea MeTannos. O6Lmne cnocobbl
nonyyeHusiMeTannoB. [OHATME O KOPPO3UN MEeTaNsI0B, OCHOBHbIE CNOCOO6bI
3aLWMTbI UX OTKOPPO3uK. Cnnaebl (CTanb, YyryH, AHOpPantoMUHUIA, GPOH3a) U1
UX NPUMeHeHne BObITY U MPOMbILLIIEHHOCTH

3.3

LLlenoyHble meTannbl: nonoxeHne B 1€pMOANYECKON cycTeMe XMMUYECKUX

anemeHToB [1.1. MeHpeneesBg; CTpOEHNE NX aTOMOB, HaxoXXgeHne B npupoe.




dusnyeckme n xummnyeckne cBoMcTBa (Ha NpuMepe HaTpusa 1 Kanus).
Okcunpbl urmapokenabl HaTpusa 1 Kanus. NpuMeHeHue LWenoYHblX MeTannoB
U UX coegnHeHnn

3.4

LLleno4yHo3eMesbHble MeTassibl MarHMmn U KanbLuin: NONOXKEHNE B
Mepuoaunyeckomn

cucteme xummyeckmnx anementos .M. MeHaeneeBa; crpoenne nx atomos;

Haxox)xaeHue B npupoge. Pusnyeckme n XuMmMYecKnue CBOMCTBA MarHus u
KanbLus.

BakHelLwmne coeguHeHuns Kanbums (OKCKA, rmapoKcua, conn). XXECTKOCTb
BOAbI U

CMocobbl e€ ycTpaHeHus

3.5

ANOMUHMIA: NonoXxeHune B lNepnoanyeckomn cMcteMe XMMmnYeCcKnx
anemeHTOoB [1..MeHaeneeBa; CTpOEHNE aTOMa; HaXOXAeHMEe B npupoae.
dursnyeckune n XuMnM4ecKMecBOMCTBa antoMnHUS. AM@poTepHble CBOMCTBA
oKcuaa v ruapokcuaa antoMUHUSA

3.6

XXeneso: nonoxeHue B Nepnoanyeckomn cMCTeMe XMMUYECKNX INTEMEHTOB
0.N.MeHpeneeBa; CTpOEHME aTOMAa; HaxoXxaeHue B npupoge. dnsmnyeckue
N XMMUYECKMECBOWCTBA Xenesa. Okcuabl, rmapokcuabl u conu xenesa(ll) u
xenesa(lll), uxcocTas, CBOIMCTBA U NONyYeHue

3.7

XuMunyeckunm OKCMNMEPUMEHT: O3HaKOMJ1eHNe C 06pa3L|,aMVI MeTaJIJ1IoB U
CrJsiaBoB, UX

buU3nyeckMMm CBONCTBaAMU; U3yYeHne pesybTaToB KOPPO3UN METaOB
(BO3MOXHO

MCroNb30BaHu BUAeoMaTepranoB) 0CO6eHHOCTEN B3aUMOAENCTBM oKeup,
e ) A a

KanbLua U HaTpua c BoAoOM (BOBMO)KHO ncnoJjib3oBaHme
BMJJ,eOMaTepVIafIOB);

nccnegoBaHue CBOUCTB XXECTKOW BOAbI; NpoLecca ropeHust xenesa B
Kucnopoge

(BOSMOXHO ycronb3oBaHMe BMAEOMATEPUAsoB), npuaHakoB NpOTeKaHu
f

KaQYeCTBEHHbIX peakuuii Ha MOHbI (MarHusi, KanbLus, antoMUHKSA, LIMHKA,
xenesa(ll)

n xenesa(lll), megu(ll); HabnrogeHMe M ONMCaHUE NPOLECCOB OKpaLLMBaHUSA

niamMeHn MoOHaMW HaTpus, Kanusa u Kanbums (BO3BMOXHO Kcrionb3oBaHm
e

BUJeoMaTepmanoB); uccregoBaHme amboTepHbIX CBOMCTB rmapokcuaa
antoMUHUSA U

rMApPoOKCUAa LMHKA; pelleHne aKcnepuMeHTasnbHbIX 3agad rno tTeme
«BaxxHenwue




X1MMUA 1 OKpyXXatollasa cpega

4.1

HoBble MaTepuarnbl U TEXHONMOrMKU. BelecTBa 1 Matepuarnbl B
NnoBcegHEBHOW XN3HNYeNoBeEKa. XMMUA N 340poBbe. besonacHoe
NCMoNb30BaHMe BELLECTB U XMMUYECKMXpeaKLmi B 6bITy. lNepBasi nOMOoLLb
NPU XMMUYECKNX OXKOrax U OTpaBiEHUAX

4.2

OCHOBbI 9KOJIOrMYECKOM rPaMOTHOCTU. XMMUYECKOe 3arpsi3HeHne
OKpY>XatoLLen

cpeabl MNAOK. Ponb xuMmnn B pelleHnn akonormyeckmx npobnem. MNMpupogHbie

NCTOYHUKMN YrNeBoaopoa0B (yronb, NpUpoAHbIA ras, HedTb), NPOAYKTbI uX

nepepaboTKu, X posib B 6bITYy M NPOMBILLIEHHOCTH

4.3

XMMUYECKUIN IKCNIEPUMEHT: U3ydYeHne 06pasLioB MaTepuasnos (CTEKNO,
cnnaebl




‘ MeTaJIJ10B, NOJINMMEPHbIE MaTepVIaJ'IbI)




NMPOBEPAEMbBIE HA O3 N0 XUMUU TPEBOBAHUA K
PE3Y/ITATAM OCBOEHWSA OCHOBHOW OEPA3OBATE/IbHOM

NMPOrPAMMbBbI OCHOBHOI'O OBLLIEr O OBPA3OBAHUA

Kogn MpoBepseMble Tpe6oBaHUA K NPeAMETHbIM peaynibTaTaM 6a30BOro

YPOBHSi OCBOEHMA OCHOBHOW 06pa3oBaTesibHOi NporpaMMbl
npoeepsAemMoro OCHOBHOroobuiero o6pasosaHus Ha ocHose ®I'0C
Tpe6oBaHuA

1

[MpeacTaBrieHue:

1.1

O No3HaBaemMoCTu SIBNEHUN npupoabl, NOHUMaHue 06BEKTUBHO
n

3HAYMMOCTUN OCHOB XMMWYECKOM HayKu Kak obnactu coBpeMeHHoro

eCTeCTBO3HaHW KOMMOHeHTa OOWEN kynbTypbl n  MPaKTUYECKo
A, 7

AeATENbHOCTU YesioBEKaA B YCJ10BUAX COBPEMEHHOIO O6I.Ll,eCTBa;
NnOHMMaHne

MeCTa XUMUu cpeaun Apyrux eCteCTtBeHHbIX HayK

1.2

O Hay4HbIX MeTOAaX NMNO3HaHUA, B TOM YUCNE SKCNEPUMEHTaJIbHbIX U

TeopeTnyeCKux Metogax nccrnepgoBaHmna eewecTs U U3y4eHuUA
XUMUNYECKUX

peaKu,M|7|; YMeHMe ncnosnb3oBatb Moaesnn anqd 06bACHEHUS CTpoeHus

aToOMOB U MOJIEKYI

1.3

o chepax npodeccroHanbHON feATeNIbHOCTH, CBA3AHHbIX C XUMUEN U

COBPEMEHHbIM TEXHOJIOTMSAMM, OCHOBAHHbIMWM Ha  AOCTMXKEHUS
" X
XMMUWYECKOW HayKu, YTO NMO3BOIUT 06YYaloLLMMCS pacCcMaTpumBaTh
XUMUKOKaK chepy ceoen byayuien npodheccnoHanbHOMN
LAEeATEeNIbHOCTU U CAeNaTbOCO3HaHHbIN BbIGOP XMMUMN KaK
NpoduUNbHOro NpegmeTa Npy Nepexofe HaypoBeHb CPeaHEro

o6l ero o6pasoBaHus

BnageHue cucteMon XMMUYECKUX 3HaHUN U YMEHUeE NpuMeHATb
CUCTEMYXUMUNYECKUNX 3HaHUN, KOTOpPaA BKJIKOYaeT:




2.1

BaXKHENLLME XUMNYECKNE NOHATUA: XMMUYECKNIN INTEMEHT, aTOM,
MOJieKkyna,

BeLLEeCTBO, NPOCTOE U C/I0XKHOE BELLLEeCTBO, O HOPOAHAsA U
HeogHopoaHas

CMeCb, OTHOCUTEJIbHbIE aTOMHaA U MOJiEKyIAPHaA MaccChbl,
KOJIN4eCTBO

BELLEeCTBa, MOJib, MOJIipHas Macca, MOJISIPHbIN 06bEM, OKCHUA,
KMUCNOTa,

OCHOBaHWe, cosib (CpeaHsas), XMMMYeckasn peakums, peakumm
COefMHeHNs,

peakLumn pasnoxXeHus, peakumm saMeLLeHus, peakumm o6MeHa,
TEen10B0MU

addeKT peakumm, 3K30- U IHAOTEPMUYECKUE peaKLiMK, pacTBop,
MaccoBasi

0014 XUMNYeCKOro ajieMeHTa B CoeauHeHnn, MaccoBad 40714 U
npoueHTHad

KOHLEHTpaLumsa BewecTsa B pacTBOpe, A4P0 aTOMa, 31EKTPOHHbIN
clion

aToMa, aToMHasi OpP6UTanb, paguyc aToma, BafeHTHOCTb, CTemneH
b

OKMCIEHMS, XMMMYECKaAs CBS3b, 3/IEKTPOOTPULIATENbHOCTD,
nonspHas v




HenonspHas KoBaJieHTHas CBA3b, MOHHAsA CBA3b, MeTaslInyeckas
CBA3b,

KpUcTannmyecka PeLIETka (aToMHaA, yoHHas, MeTannMyeck
A as,

MOJNEKYNAPHAA NOH, KaTWUOH, aHUOH, INEKTPOSIUT U HEINEKTPONU

)' T,
9NEKTPONMNTUYECKA AUcCcoumnaumns, peakumm WOHHOro o6MeH
A q,
OKUCNUTENbHO- peakuumw, OKUCNUTENb "

BOCCTaHOBUTEJIbHbIE

BOCCTaHOBUTEJIb, OKUCJ1IEHNE N BOCCTAHOBJ1IEHUE, SNTIEKTPOJINS,
XMMun4yeckoe

paBHOBeCKe, 0bpaTUMble N HeobpaTUMble peakLmn, CKOPOCTb
XUMUNYECKOWN

peakuwnu, katanusatop, MK, Kopposus MeTannos, cniasbl

2.2

OCHoOBoOMoNararown 3aKOHbl XUMUKU. 3aKOH COXpaHEHUA MacCChbl
€ )

nepuoguyecknin 3akoH [J.1. MeHgeneesa, 3aKOH MNOCTOAHCTBA
COCTaBa,

3aKoH ABoragpo

2.3

TEOPUU  XUMWUW:  AaTOMHO-MOJIEKYNIipHaAsA  Teopws, Teopus
3/1IEKTPONUTMYECKOWN ANCcoLMaLmm

BnageHne ocHoBaMn XMMUYECKOM rPaMOTHOCTMW, BKJTHOYAKOLLEN:

3.1

yMeHMe NpaBuJIbHO UCMNOJIb30BaTb U3YYeHHble BELLEeCTBa U
mMaTepuanbl (BTOM YMcie MUHepanbHble yA06peHUsi, MeTan bl 1
crnaBbl, NPOAYKTbINepepaboTKM NPUPOAHbBIX MCTOYHUKOB
yrnesogoponoB (yrns, npupogHororasa, HeTu) B 6bITY, CE/IbCKOM
X03A1CTBE, Ha MPOM3BOACTBE Y MOHNMaHNE3HAUYEHMS XKUPOB,
6€eKoB, YrNeBOAOB AJ1 OpraHn3Ma YenoBeKka; yMeHue

NpPOorHo3npoBaTb BJIAHNE BELWLECTB U XUMUYECKUX MNMPOLLECCOB Ha
OpraHun3sm

yesioBEKA M OKPYXKatoLLyo NPUPOLHYIO cpeay

3.2

YMEeHNe nHterpnpoBatb XxmMnyeckmne 3aHaHna Co 3HaHUAMU OPYTrmnx
y‘-le6HbIX npeamMeToB




Hann4ymne ornbiTa pa6OTbI C pas/inyHbIMN NCTOYHUKaMM MHCI)OpMaLWII/I

xumun  (HaydHas Hay4yHoO-NonynspHaa nuTepaTtypa, croBap
",
CrpaBOYHUKW, UHTEPHET-PecypChbl)
yMeHue O6BEKTUBHO gennsath MHOOPMALMIO o geyjecTBax, Mx
3.4 NpeBpaLLEHMAX U NPAKTUYECKOM NPUMEHEHUU U YMEHNE
MCnosib3oBaTb eé
AN peleHnst y4ebHo-no3HaBaTe bHbIX 3ajay
BnageHne ocHoBaMu MNOHATUMHOIO annapata U CUMBOJTMYECKOTO
A3bIKaXMMMUKU AN1s1 cOCTaBeHMs (GOPMYsT HEOPraHMYECKUX BELLECTB,
4 ypaBHEHUNXUMUYECKUX peaKLNii; OCHOBAMU XMMUYECKOM
HoMeHknaTypbl (IUPAC nTpuBmanbHown)
5

YMeHMe 06bACHATD cBsI3b NOMOXKEHNSI aleMeHTa B [1€pUoANYEecKo
n

cnctemMe C 4YnMcioBbiIMU XapakTepncTnKaMm CTpoeHnd atTomMoB

XUMUNYECKUX




3/1eMeHTOB (COCTaB n 3apag aapa, 06L|.|,ee yucno OJIEKTPOHOB

1

pacnpengeneHne aNeKTpoHoB MO 3HEepreTu4eCcKkn ypoBHAM aTOMOB
M M

nepBbIX TpéX nepnoaos, KaJina n Kasabunsa

ﬂpe,U,CTaBneHme (0] nepmop,mquKoﬁ 3aBMCMMOCTUN CBOUCTB

XUMUNYECKNX
6 anemenTo (PaAMyC artoma, NEKTPOOTPULIATENIBHOCTD NPOCTbIX U
B ),
CNOXXHbIX BELLECTB OT MOJIOXXEHUSA 3/IEMEHTOB B [lepnoanyeckomn
cucteme
(B Manbix nepuogax v rnaBHbIX NOArpynnax) u a1eKTPOHHOIro
CTpO€eHus
aToMa
7 YMeHue knaccndbuympoBaThb:
7.1 XUMUYECKUE 3N1EMEHTbI
7.2 HeopraHnyeckune BellecTBa
7.3 XUMUYECKME peaKLimm
8 YMeHune onpenensTb:
8.1 BaSIEHTHOCTb M CTENEHb OKUC/IEHUS XUMUYECKNX 3/IEMEHTOB, 3apsf
NOHa
82 Bug XMMWUYECKON cgay u Tun KPWUCTANUTMYECKON cTpykTypbl B
COeIHEHUSAX
8.3 XapaKTep cpefbl B BOAHbIX pacTBopax BewecTB (KUCNOoT,
OCHOBaHWN)
8.4 OKUCAIUTENb U BOCCTaHOBUTESb
9 YMeHue xapakTepusoBaTtb Gusnyeckmne n xumMmyeckme CBOMCTBA:
NPOCTbIX BellecTs (KMCOPOA, 030H, BOAOPOA, rpaduT, anmas,
9.1 KpeMHMI,a30T, docdop, cepa, Xnop, HaTPUI, Kanuim, MarHui,
KanbUWi, antoMUHKWIKeNeso)
CNOXHbIX BELLECTB, B TOM YMCJIe UX BOAHbIX pacTBOpOB (BoAa,
aMMMaK,XJI0poBOAOPOA, CEPOBOAOPOA, OKCUAbI U TMAPOKCUAbI
meTannos I-llIArpynn, antomuHusi, megm (l1), umHka, xxenesa (Il u 1),
9.2

okcuabl yrnepoga(ll n IV), kpemHus (IV), asota u pocdopa (Il n V),
cepbl (IV n VI),

CepHWCTas, cepHasi, a3oTucTasi, asoTHas, PocdopHas, yronbHas

]

KpeMHUeEBaA KUCJIoTa U UX COJ'IVI)




NMPOrHo3npoBaTb U XapaKTepn3oBaTb CBOWCTBA BeLLeCTB B
3aBUCUMOCTU OT

9.3
NX COCTaBa W CTPOEHMS, MPUMEHEHNE BeLLLeCTB B 3aBUCUMOCTM OT UX
CBOMCTB, BO3MOXXHOCTb NPOTEKaHMA XMMuyeckux MPEBPaLLeHnit g
PasfINYHbIX YCIIOBUSX

10 YMeHMe cOCTaBNATb MONEKYNSAPHbIE U MOHHbIE YPaBHEHNS peakLuii,

B TOM

ynucne:




10.1 peakunin NOHHOro obMeHa
10.2 OKMUC/INTENbHO-BOCCTAaHOBUTESIbHbIX peakLuum
NNNOCTPUPYIOLLUX XMMUYECKME CBOMCTBA U3YYEeHHbIX KlacCoB

10.3 (rpynn)

HeopraHMYecKnx BeLecTB
10.4 NOATBEPXAAIOLLMX rEHETUYECKYIO B3aMMOCBSA3b MEX Y HUMU

11 YMeHue BbluncnaTb (MPOBOAMTL PacyéThl):
111 OTHOCUTESNIbHYO MOJIEKYIAPHYHO N MOJIAPHYHO MacCbl BELLLECTB,
) MacCoBYIO

A0S0 XMMUYECKOro 3/1IeMeHTa B COeANHEHUM

11.2 MaCCOBYO 00 BELLLECTBA B pacTBOPE,

11.3 KOMMYECTBO BeLeCcTBa 1 ero Maccy, 06bem rason
No ypaBHEHUAM XMMNYECKNX peakLMin N HAXOANTb KOJIMYECTBO

1.4 BeLLeCTBa,06bEM M MacCy peareHTOB UM NPOAYKTOB peakLumnm

12 BnapeHue (3HaHMe OCHOB):
OCHOBHbIMW MeTOfaMM Hay4YHOro No3HaHWA (HabnoaeHKe,
N3MepeHne,aKCNEPUMEHT, MOAENTMPOBAHUE) MPU U3YYEHUN

121 BELLECTB U XMMUYECKUXABNEHUN; yMeHne chOpMynInpoBaThb
npo6nemy n NpepoXuTb NyTn eé
peLueHmns
6e3onacHomn paboTbl C XMMUYECKUMU BELLLECTBAMM, XMMUYECKOW

12.2 NocyAon nnabopaTtopHbIM 060pyA0BaHMEM

npaBunammn 6e3onacHoro obpalleHus ¢ BelLecTBamu,
MCNoib3yeMbIMU BNOBCEAHEBHOM XXMU3HU, NpaBuIaMu NoBeaeHNs B
ensix cbepexxeHus

12.3 H P
3[0pOBbA 1 OKPYXatoLlen NpUPOAHOW cpeppbl; MOHMMaHWe Bpen,

a

(onacHocTW) BO3eNCTBUS Ha XKMBblE OpraHn3Mbl onpeaenéHHbIX
BELLECTB,CNOCO60B YMEHbLUEHUS 1 NpeoTBPaLLEHUS UX BPEAHOIO
BO3leMCTBUSA

13 Hanuune npaktiyeckmx HaBbIKOB NNAHUPOBAHWUS M OCYLLECTBIEH

ns

cneayroLmnx XMMUYeCcKnX aKCNepUMEHTOB:
n3yyeHue n onmcaHune GUanyYecknx CBOMCTB BELLECTB,;

13.1 03HaKoMseHue cHU3NYECKUMU U XUMUYECKUMU ABIEHUSMU;
OnMbITbl, UTFOCTPUPYIOLLNENPUSHAKM MPOTEKAHUSA XUMNYECKNX
peakuum

13.2 n3yyeHue cnocoboB pasfeneHns cMecen




nosiydyeHne Kuciopoga n uUsydyeHume ero CBOWCTB; noJsiyd4eHune

13.3 BOAOPOAA MM3YyYEHUE ero CBOMCTB; NOSTy4YeHMNe YINeKNCNoro rasa u
N3y4yeHne erocBONCTB; NONyYeHNe aMMMaKka u UsyyeHue ero
CBOWCTB

13.4

NPUroTOBNEHN pacTBOpoB C OMPEAEeNEéHHON MaccoBoi  Aone
e n




paCTBOpéHHOI'O BelwecTBa

13.5

NPUMEHEHUE NHANKATOPOB (/1TaKkMyca, MeTUIopaHXxa u
dbeHondTanenHa)ans onpeaeneHus xapaktepa cpefibl B pactBopax
KUCNOT U LWeno4ven

13.6

nccnenoBaHue 1 ONMcCaHne CBOMCTB HEOPraHNUYeCKUX BELLECTB
pasfnNYHbIX

Knaccop  M3y4YeHue B3auMOAENCTBUSA C MeTaJsiflaMu, oKcuagamu
. Kucnot

]

MeTaJJ10B, paCTBOPUMbIMU N HEPACTBOPMUMbIMUN OCHOBAHNAMMU,
coNiaMu,

nonyyeHme HepacTBOPUMDbIX OCHOBaHWI; BbITECHEHNE OLHOIO
MeTasina

APYTMM M3 pacTBOpa CONu; uccnefoBaHne aMMOTEPHbIX CBOWCT
B

rMmapokcnaoB aJltoOMUHNA U LUMHKaA

13.7

peweHune akcnepnMmeHTasibHbiX 3aga4 rno rfeMam: «OCHOBHbIe KNaccbl

HeopraHn4yecKkm COefIHEeHUI»; «INEKTPONUTUYECKA puccoumaums
X A »

U

«Ba)kHelLLme HeMeTan bl U UX coeguHeHNsA»; «<BaxkHelwne MeTansbl
N UX

coeiuHeHuUsA»

13.8

XMMUYECKME SKCNEPUMEHTbI, UNTHOCTPUPYHOLLIME NPU3HAKK
NpoTeKaHus

peakLMin MOHHOro 06MeHa; Ka4yeCTBEHHble peakLum Ha
NPUCYTCTBYIOLLNX BBOAHbIX pacCTBOPax MOHbI: XJTI0pPUA-, 6pomMna-,
nogmna-, cynbdart-, pocdar-,
Kap6oHaT-, cunukaT-aHUOHbI, rMOPOKCUA-UOHbI, KATUOHbI aMMOHM
A,
MarHus, KanbLus, antoMnHKS, Xenesa (2+) uxenesa (3+), megm (2+),

LMHKa

14

YMeHue:

14.1

NpPeACTaBNAT pesynbTaTbl akcnepuMmeHTa B POPME  BLiBogo
b B,

fokasaTenbcTB FPAPUKOB [ Tabiuy, y grigenaTh AMMNMpUYeCK
, ne

3aKOHOMEPHOCTHU




14.2

yCTaHaB/InBaTb CBA3U MeXAY peasZibHO Ha6J'II'O,EI,aeMbIMVI
XUMNYECKNMMU

ABJIEHNAMMWM M nNpoLeccamMy, npomcxoadaimMmm B MaKpo- U MUKPOMUPE,

O0ODBACHATb NPUYNHBI MHOr006pasns BELLECTB




NEPEYEHDb SJIEMEHTOB COAEP)XAHUA, NPOBEPAEMbIX HA
OCHOBHOM NroCygAPCTBEHHOM 9K3AMEHE N0 XUMWUUN

\ Kop \ lpoBepsieMblil aNeMeHT coepXXaHuA

1

ﬂepBOHa‘-Iaﬂbele XUMUNYECKUE NMOHATUA

1.1 | YucTble BewecTBa n cMecu. Cnocobbl pasgeneHnsa cMmecemn
ATOMBI U MONEKYbl. XUMUYECKMe annieMeHTbl. CUMBOJIbI XUMUYECKUX
1.2 aneMeHTOB.[1poCTble N CNOXHble BellecTBa.
Xnumnyeckas popmyna. BaneHTHOCTb aTOMOB XMMUYECKMX 3IEMEHTOB.
1.3 CTeneHb
OKMUCIEeHUs
3aKOH nocTosiHcTBa cocTaBa Bewects. OTHOCUTENbHAA aromHasi Macc
1.4 a.
OTHOCUTeNnbHasa MonekynsapHasa macca. MaccoBas 40N XMMUYECKOro
9/leMeHTa B
COoeHEHUN
KonuyecTtBo BewwectBa. Monb. MonsipHasa macca. MonsipHbIi 06bEM
1.5 | razos.Bsaumocssab KOJZINYecTBa, MaccChbl U Yucna CTPYKTYPHbIX eaUHNL,
BellecTBa
dusnyeckmne n xummnyeckue aBneHnss. XuMmnyeckas peakumus n eé
1.6 NpU3HaKun. 3aKOHCOXPaHEHUS MaccCbl BelecTB. XMMUYeCKne ypaBHEHUS
MNMepuopunyecknin 3aKoH 1 lNepnogunyeckas cucteMa XMMUYeCKnX
2 anemeHToB [1.1.MeHpaeneeBa. CTpoeHne aToMOB
MNepuopunyeckuin 3akoH. lNMepuoandeckas cucteMa XMMMYeCKUX 311eMEHTOB
21 O.WN.Menpgeneea. lNMepuoabl v rpynnbl. PU3nMyeckuin CMbiCi NOPAAKOBOro
HoMepa,
HOMEpOB nepuoga u rpynrbl 3/5ieMeHTa
CTtpoeHune atomoB. CocTaB aTOMHbIX Aaep. M3oTonbl. n1eKTpoHbl. CTpoeHue
2.2 9NeKTPOHHbIX 060N04eK atomoB nepBbix 20 xuMUueckux anemeHTo
B
lMepunoanyeckon cuctembl .. MeHpeneeBa
3aKOHOMEPHOCTN B USMEHEHNN CBONCTB XUMUYECKNX dNIEMEHTOB MepPBbIX
TPEX
2.3

nepuoaoB, kanusi, Kanbuusi (PAAMYCA aTomMoB, 21eKTPOOTPULIATENBHOC
™,

MeTaJIJIn4eCKUX n HemeTaslJiIn4eCKnx CBOVICTB) N UX COegUHEHNN B
CcoOoTBeTCTBUN C

NOJIOXXEeHNEM 3JTIEMEHTOB B I'Iepwop,mqecr(oﬂ cncrtemMe n CTpoeHneEM UxX

aToMOB




3

‘ CTpoeHMe BelecTBa

XuMuyeckaa cggsp. KosaneHTHas (nonsipHass |, HeNonspHas) cggs

3.1 b.
ONEeKTPOOTPULIATENBHOCT xyMuyeckux anemeHToB. WOHHaA  cgasb.
b
MeTannuyeckas cBA3b

3.2

Tvnbl kpuctannuyeckux PEWETOK (aToMHas, popnasm, MeTanmyecka
),




3aBUMCUMOCTb CBOMCTB BeLW,ecTBa OT TMMNa KPUCTaNIMYECKON PeLETKU U
Buaa

XMMUYECKOM CBA3U

BaxxHeiwwwne npepctaButen HeopraHunyeckux selects. HeMeTannbl 1 pyy
"

coeunHeHus. MeTtannbl U X COeANHEHUS

4.1

Knaccugukaum HOMEHK/1aTypa HeopraHuyeckux COEANHEHUN: okcnpoB
f

(coneobpasytoLme: OCHOBHbIE, KUCIIOTHbIE, aMbOTepHbIe) U
HeconeobpasyolLLmeE;
OCHOBaHUM  (Wénoum W HepacTBOpWMble OCHOBaHWA),  kucno
T

(chnopop,cop,ep»(au.l,me 7 6eCKVICJ'IOpOﬂ,HbIe, OOAHOOCHOBHbIE U
MHOFOOCHOBHbIe);

conev (CpeaHNX 1 KUCNbIX)

4.2

dusnyeckne n XMMmnyeckmne CBOMCTBa NPOCTbIX BeleCTB-HEMEeTa/0B:
BO/JIOPO/Aa,X/10pa, KNCIOPOoAa, cepbl, a30Ta, pochopa, yrnepoaa, KpeMHUA

4.3

dunsnyeckme N xMumMmyeckmne CBOMCTBA MNPOCTbIX BELLECTB-MeTaslsI0B:
JIUTUA,HATPUA, Kanus, MarHns n KanbLus, antoMUHUA, Xenesa.
ONEeKTPOXUMUYECKUI PAAHAMNPSAXKEHUN MeTassioB

4.4

dunsnyeckune n xMuMmn4yeckme CBOMCTBa BOOOPOAHbIX coenHeHnmn
HeMeTaJl/10B:

XxnopoBogopoaa, cepoBoaopoaa, aMMmaka

4.5

dusnyeckne n XMMmnYeckne CBoOMCTBa OKCULOB HeMeTannoB: cepbl (1V,
VI),asota(ll, IV, V), pocdopa(lll, V), yrnepoga(ll, IV), kpemHusa(1V). MonyyeHne

OKCMO0B HEMETAJIJIOB

4.6

XrvMunueckme ceoincTea okcugos: MeTannos IA-1IIA rpynn, umHka, megu(ll)
wxkenesa(ll, lll). MonyyeHne okcMAoB MeTansoB

4.7

XvMuyeckme CBOMCTBA OCHOBaHWUIM M aMOTepHbIX rMapoKcnaos (Ha
NPUMeEPErnapoKCUI0B afltoMUHWS, XKenesa, LMHKa). MNonydyeHne ocHoBaHMiA
N aM@oTepHbIX

r’MAPOKCUA0B

4.8

06LMe XMMUYecKme CBOMCTBA KMCNOT: XJIOPOBOAOPOAHON,
CepoBOAOPOAHON,CEPHUCTON, CEPHON, a30THOM, GOCHOPHON, KPEMHMEBOW,
yronbHown. Ocobble

XUMUYecKkmne CBONCTBA KOHLUEHTPUPOBAHHOW CEPHOM |4 a30THOW kucnor.

I'Ionyqume KUCNOT

4.9

06Lme XMMUYyeckne CBOMCTBa CpeaHUx conen. MonyyeHme conen




410 MonyyeHwue, cobupaxue, pacrno3HaBaHue BoAoOpOoAa, KNcnopona, amMmuak

a,
YrnekKnucnoro ra3a B na6opaTopMM

ﬂonyqume aMMWaKka, CepHOVI N a30THOW KUCNOT B NPOMbILLIEHHOCTMW.

4.11 06Lwwmecnocobbl Noy4eHUss MeTaIoB

412 | l'eHeTnyeckasa CBA3b MeXAy KflaccaMu HeopraHU4YeCKnx cCoegnHeHuin




XuMunyeckue peakuum

5.1

KﬂaCCVICI)VIKaLI,VIﬂ XUMUNYECKUX peaKLlMVI no pas3/inyHbIM NpMU3HaKaM: rno
4YUCNy NCOCTaBY y4aCTBYHOLLUX B peakuun BewecTB, Mo TernjioBomMy

addekTy, no

N3MEHEHUIO CTeNeHen OKNCNEHNA XUMUYECKUX SNIEMEHTOB

5.2

TennoBol aPeKT XMMUYECKON peaKLMK, TEpPMOXUMUYECKNE YPaBHEHMUSI.
9K30- UIHAOTEPMUYECKME peaKLmmn. TepMOXUMUYECKUNE YPaBHEHNS

5.3

OKncnMTenbHOBOCCTAaHOBUTENbHbIE peakuunn. Okuncnutenun u
BOCCTaHOBUTEJIN.

Mpoueccbl okucneHWs © BOCCTaHOBMeHMsA. OJNEKTPOHHbIN  6anaH
c

OKNCNUTENIbHOBOCCTAHOBUTENIbHON peakunmn

5.4

Teopusa aNeKTPONUTUYECKON AnccolmnaLmmn. KaTMoHbl, aHUOHBI.
ONEeKTPONUTbI UHESNEKTPONUTbI. CUIbHbIE U cNabble 3N1eKTPOUTDI.
CTeneHb guccoumauuu

5.5

Peakunn MOHHOro o6MeHa. YcnoBusi NnpoTeKkaHusi peakumi NOHHOIO
06MeHa,NoMHbIe N COKPaLLEHHbIE MOHHbIE YpaBHEHUS peakLui

XUMKA 1 oKpyxaroLasa cpega

6.1

BeliectBa 4 matepuanbl g MOBCEAHEBHOW xu3Hn yenoseka. besonacHo
e

MCMONb30BaHMe BELLECTB N XMMUYECKUX peakLuil B TabopaTtopum 1 6bITy.
[MepBas

NMOMOLLUDb MNMpnU XMUMNYECKNX OXXOrax U oTpaB/IeHUAX

6.2

XrMuyeckoe 3arpsisHeHne OKpyXXatoLen cpefbl (KUCNOTHbIE A0XAN,
3arpsisHeHMenoYBbl, BO3AyXa U BOAOEMOB), CMNOCO6bI €ro NpeaoTBpaLLeHus
lMpepenbHas

ponyctumas koHueHTpaums Bewects (MAK). Pomb xumun B peluenn
n

aKonoruyeckmx NPodnem. Ycunenne napuukosoro 3ODEKTa, paspyluieHn
e

O30HOBOro CJi104

6.3

MpuMeHeHue cepbl, a3oTa, hocdopa, yrnepoaa, KPeEMHUA U UX COEANHEHU B

6bITY, MeguUMHE, NPOMbILWIEHHOCT U CENbCKOM xosquncTee. [lpumeHeHne
n

MeTanno u cnnaeos (CTanb, yyryn, AOPaTOMUHUIA, 6pOH3a) g GbITY W
B

NMPOMbILLNEHHOCTU UX coeanHeHUn. NoHATHe O KOppO3uun MeTanos,
OCHOBHbI€

CMNOCOo6bI 3aLUNTbI UX OT KOPPO3Un




6.4

MpupoaHbie uctounnkm yrnesogopopos (YTO/b, NMPUPOAHBIA ras, HEPTH),

NPoAyKTbl UX NepepaboTKu (6eH3UH), UX Posib B 6bITY U NPOMbILLISIEHHOCTH

6.5

ﬂepBOHaqaanble NMOHATUSA 06 OopraHn4yeckux eeLjectBax Kak o
coeguHeHunaxyrnepoaa (MeTaH, 3TaH, 3TUJEH, alueTuyieH, 3TaHOo/,
rmnuepunH, YyKCycHas KMCﬂOTa).nOHﬂTMe 0 6MONOrNYECKN BaXKHbIX
BeLWeCcTBax: XuUpakx, 6enkax, yrnesogax — U UX

poOsn B XXM3HU YesioBeKa

PacuéTnbi:




7.1 no ¢opMynam XMMU4YeCKNX COeANHEHUN
7.2 | maccbl (MaccoBoit) onun pacTBOPEHHOMO BELLECTBA B pacTBOpE
7.3

Nno XMMN4YeCKNM ypaBHEHUNAM




YYEBHO-METOUYECKOE OBECINEYEHUE
OBPA30BATEJIbHOI'O MNMPOLIECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUATIbI OJ1 YHEHUKA

Xumus: 8- knacc: 6a30Bblil ypogeHb: YYEOHWK; 5-€ papaHue,

nepepaboTtaHHo [abpuenaH 0.C., OctpoymoB W.I,, Cnagkos C.A.
e

AKuUMOHepHoe 06LecTBO «M3aaTtenbcTBO «[1pocBeLLeHne»

Xumua: 9-n Knacc: 6a30Bbll YPOBEHb: y‘-le6HV|K; 5-e n3gaHue,

nepepabotaHHo Mabpuenan O0.C.,, OctpoymoB MW.I, CnagkoB C.A.
e

AKLMNOHepHOe 06LLecTBO «M3aaTenbcTBO «[1pocBeLLeHne»

METOANYECKUE MATEPUAJbI OJ1A YUYUTENA

MeTopmyeckune nocooms K y4ebHuKy, KUMbil.

LIN®POBbIE OBPASOBATEJIbHBIE PECYPCbl U PECYPCbI CETU
MHTEPHET

YHuBepcanbHas 6ubnnoTteka undpoBoro o6pasoBaTesibHOro KOHTEHTa
(YB LOK), POLL, Yun.py.
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