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AHHOTanus K pado4eii nporpaMmMme nmo xumuu s 8 - 9 kiaccos

Pabouyas mporpamma 1o nmpeaMery CocTaBjieHa Ha OCHOBE:

1. 3akona «O0 oOpazoBanum» oT 29.12.2012 Ne273-D3;

2. DepepanpHOTO NIepevHs yuyeOHuKoB Ha 2024-2025 yu. rox;

3.1lpukaza MwunoOpuayku Poccum ot 31.12.2015 r. Ne 1576, 1577, 1578 o BHeceHuu
U3MEHEHUH B (pefiepabHble TOCYIapCTBEHHbIE 00pa30BaTeIbHbIE CTAHAAPTHI;

4. Ilpukaza Munnpocseuenust Poccun ot 11 nexabps 2020r. Ne712;

5. OcHOBHO# 00pa30BaTEIBHOM MPOTPAMMBI IIKOJIHI.

6. Yuebnoro mana MbOY Brnazosuuckas COLL na 2024-2025 y4eOHbIH TO;

7. ABTOpCKOM nporpammbl kKypca xuMuu Juid 8-11 kinaccoB O.C.I'abpuensina.

8. TlomoxeHus 0 CTPYKTYype, MOPsAKE pa3padOTKH, YTBEPKACHUS W KOPPEKTHPOBKH
paboueil mporpaMmbl y4eOHOTO IpeaMeTa, Kypea, AUCUUIIINHBL (MOIYy/Is) B YPOUHOU U
BHEYPOYHOH AESITEIbHOCTU. Y TBEPXKACHO U BBEACHO B JielicTBUE npuka3oM Nel98 ot
29.08.2024 r MBOY Bnazosuuckas COLI .

Jl71st peanu3anuu mporpaMMbl UCTIOJIb3yeTCs Y4eOHO-METOIUIECKUN KOMILICKT:
1.YyeOnuk O.C.I'abpuenss. Xumus. 8 kinacc.-M.: Ipoda , 2021 r.
2.Yuebnuk O.C.I'abpuensa. Xumus. 9 knacc.-M.: Ipoga, 2021 r.

3. T'abpuensu O.C. IIporpamma kypca xumun 1715 8-11 kimaccoB 0011e00pa3oBaTeIbHBIX
yupexaeHuit.- M.: Jlpoda, 2019 .

4, Pabouas terpanpb k yaeonuky O.C.I'abpuensna /A.JI.Mukutiok.-M.: 3narenscTBo
«Ox3amen» , 2022 T.

5. Meroanueckoe nmocooue:HactonpHast kaura yautens. Xumus 8 kinace/ O.C.I'abpuensa uap.-
M.: Ipoda , 2021 r

6. Merognueckoe nocooue:Hactonbras kaura yautens. Xumus 9 kiace/ O.C.I"'abpuensa uap. -
M.: Ipoda , 2021 r

7. TexHoymoruveckue KapThl ypokoB 8-9 kiacc mo yue6nuky O.C.I"'abpuensina/ cocr.
N.B.Koncrautunosa, Bonrorpan ,2021r.

e kypca:

- OCBOEHHE BajKHeHINMX 3HAHMNA 00 OCHOBHBIX TMOHSTHUAX M 3aKOHAX XUMHUHU, XUMHYECKON
CHUMBOJIUKE;

- OBJaJeHHMe YMEHHSIMH HaOII0IaTh XUMHUYECKHE SIBIICHUS, MPOBOJUTh XUMHUYECKUN
AKCIEPUMEHT, POU3BOAUTh PACUEThl HA OCHOBE XMMHUYECKUX (DOPMYIN BELIECTB U ypaBHEHUI
XUMHYECKUX PEaKLIU;

- pa3BUTHe TO3HABATEIBHBIX WHTEPECOB M MHTEIJIEKTYaJbHBIX CIIOCOOHOCTEH B Mpolecce
MPOBEJICHUSI XMMHUYECKOTO OKCIEPUMEHTa, CaMOCTOSITENILHOTO TPUOOpPETeHHs] 3HAHUM B
COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMU MTOTPEOHOCTIMU;

- BOCIHMTAHHME OTHOUIEHUS K XMMHUU KaK K OJHOMY U3 (PyHIAaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DIIEMEHTY 00IIe4eIOBEUYeCKON KyIbTYypHI;

- NpUMEHEHHe MOJIYYeHHbIX 3HAHUN U YMeHHuil 1715 6e30MacHOT0 MCIOIh30BAHUS BEIIECTB U
MaTepHuaoB B OBITY, CETHCKOM XO3SIIICTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUIECKUX 33734 B
MOBCETHEBHOW JKW3HM, MPEAYNPEKACHUS SIBICHUW, HAHOCALIUX BpEd 3J0POBBIO YEIOBEKa MU
OKpYKarollen cpee.



3apaum kypca:

- popMUPOBAHUE CHCTEMbI XUMUYCCKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOU
KapTUHBI MUDA;

- pa3BUTHE JUYHOCTU OOYYAIOIINXCA , UX MHTEJUIEKTYaIbHOE M HPABCTBEHHOE

COBEPLICHCTBOBAHUE.

OO0wee yucino 4yacoB, OTBEAEHHBIX Ul M3YyYEHUS XUMUU Ha YPOBHE OCHOBHOIO OOLIEro
oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacos (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJICIIO).

®dopma nmpoBeCHUS TPOMEKYTOUHOM aTTecTaluu (8 Kiacc) : KOHTpOJIbHAs paboTa(TecT).

OcHoBaHue: MOJIOKEHHE O MPOBEICHUHN MPOMEKYTOUHON aTTecTauu odyvaromuxcs MbOY
BnazoBuuckas COILI

[IporpamMma 1o XuMuu Ha YpOBHE OCHOBHOT'O 001I1eT0 00Opa30BaHUsI COCTaBJI€HA Ha OCHOBE
TpeOOBaHUN K pe3yapTaTaM OCBOEHHMSI OCHOBHOHM 00pa3oBaTeIbHOW MpPOTrpamMMbl OCHOBHOTO
obuiero oOpaszoBanus, npexacraBieHHbx B I'OC OO0, a Taxke Ha OCHOBE (QenepaabHOM
paboueii mporpaMMbl BOCIIMTAHHUSA W C YUYETOM KOHIICTIIIUU MPETOIaBaHus YIeOHOTO MpenMeTa
«Xumus» B 00pa3oBaTeNbHBIX Opranu3anusax Poccuiickoin deaepannm.

[IporpaMma mo XumMuu na€T NpPEACTABIEHHWE O LENsIX, OOmIed cTpareruu 0O0ydeHus,
BOCIIUTAHUS U PAa3BUTHS OOYYaIOIIUMXCS CpPEACTBAMH y4eOHOro MpeaMeTa, yCTaHaBIMBAET
o0s3aTenpHOE MPEIMETHOE CoJepKaHue, MpelyCMaTpUBaeT paclpeesieHHe ero mo Kjiaccam U
CTPYKTYpUpPOBAHHUE 10 pa3jesiaM U TeMaM IporpaMMBbl M0 XUMUH, ONpeesieT KOJIUUYeCTBEHHbIE
U KAueCTBEHHBIC XapaKTEPUCTUKH COJEP)KAHUSA, PEKOMEHAYeMYI0 IOCIIe0BaTEeIbHOCTh
M3YYEHUS XUMUHU C Y4ETOM MEKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH Yy4eOHOTO
rporecca, BO3PaCTHBIX 0COOEHHOCTEH 00ydaroluxcs, onpeaenseT BO3MOKHOCTU IpeaMeTa s
peannzanuu TpeOOBaHUII K pe3ylbTaTaM OCBOEHUsS] OCHOBHOW 00pa30BaTeNbHON MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 001Iero o0pa3oBaHusl, a Takke TpeOOBaHUI K pe3yibTaTaM 00ydeHHs] XUMUU
Ha YpOBHE IleJied M3y4YeHHs] MpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEILHOM
JeSITEeIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHUsI.

3HaHUE XUMUH CIIY>KUT OCHOBOH U1 (POPMHUPOBAHMSI MUPOBO33pEHUS 00YUaIOIIerocs, €ro
MIPEJICTaBJICHUI 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHUEH
MIPEJICTaBJICHHS O B3aMMOIPEBPALIEHHUIX SHEPTUU U 00 HBOJIIOLMU BEIIECTB B IPUPOJIE, O MyTAX
pemieHus TH00ANbHBIX TPOOJIEM YCTOWYMBOTO pPa3BUTHUSL UEJNIOBEYECTBA — CHIPHEBOM,
SHEPreTHUECKOM, MUIIEBOI U SKOJIOTUYECKOI 0e30macHOCTH, MpoOiIeM 3ApaBOOXpaHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET pealu3aliii  BO3MOXHOCTEH s camopa3Butuss U (GOpMHUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 0011eH U (YyHKIIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMUPOBAHKE MBIIIJIEHUSI U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbHOM  y4yeOHON  JesITEeNbHOCTH,  SKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHMH, HEOOXOJAMMBIX KakK B IIOBCETHEBHOM KHM3HHM, Tak M B
podeccuoOHaNbHON 1eATEIHOCTH;

3HaKOMHUT €O CIEUU(UKON HAyYHOTO MBIIUICHHS, 3aKJIAIbIBAET OCHOBBI IIEJIOCTHOTO
B3TJIs1a HA €IUHCTBO MPUPOJIBHI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TArloM B (hOPMUPOBAHU U
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4alouxcs;



Croco0cTByeT ()OPMUPOBAHHIO IIEHHOCTHOTO OTHOINEHUSI K €CTECTBCHHO-HAYYHBIM 3HAHHSIM, K
MPUPOJIE, K YETIOBEKY, BHOCUT CBO BKJIAJ B AKOJIOTHUECKOE 00pa30BaHue 00yJarOIIUXCS.

JlaHHble HampaBiieHUS B OOYyYEHHWH XHMHUHU O0ECHEeYMBAIOTCS CHenu(UKON coneprKaHus
y‘-ICGHOFO npeamera, KOTOprﬁ ABJCTCA TNCAArOrM4YCCKU  aJalITUPOBAHHBIM OTPAKCHUCM
0a30BOIf HAYKH XUMHUU Ha ONPEICIIEHHOM 3Tare e pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOCHHUE
O6yT-IaIOHII/IMI/IC$I CHUCTCMBI IICPBOHAYAIIBbHBIX HOHIATHHU XHUMHH, OCHOB HeopraHqucxoﬁ XUMHUH U
HCKOTOPBIX OTACIBbHBIX 3HAYUMbBIX MOHATHHU OpFaHI/I‘-IeCKOI\/JI XUMHUH.

CrpykTypa coaepKaHus MPOrpaMMbl TI0 XUMHH C(HOPMHpPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona k e€ miydenuro. CoaeprkaHue CKJIAAbIBACTCS U3 CUCTEMbl MOHSTHH O XUMHYECKOM
JJIEMEHTE U BCEHICCTBE U CHUCTCEMBI MIOHATHI 0 XUMHWYECKOH pCaKknum. O06e 3TH CHCTEMBEI
CTPYKTYPHO OpraHM30BaHbl IO NPHUHILMITY IOCJIEIO0BATEIBHOIO Pa3BUTHS 3HAHWW HAa OCHOBE
TCOPETUYCCKUX HpCJICTaBJ'IeHI/Iﬁ PAa3HOTO YPOBHA:

— aTOMHO-MOJIEKYJIIPHOTO YUE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUCHHUA O CTPOCHUHU aTOMa U XUMHAYECKOU CBA3H,

— IPEJCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIMAIIMM BEILIECTB B PACTBOPAX.

Teoperndueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH TMOJTYyYCHHBIX |
OCMBICJIICHHBIX (l)aKTOB, pa3sBHUBArOTCA MOCICAOBATCIIBHO OT OAHOI'0 YpPOBHA K JOpyromy,
BBINIOJIHASA (DYHKIMH OOBSICHEHHS] W IMPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYCCKOI0 MPUMCHCHHS U MMOJIYYCHUA N3Yy4aCMbIX BECIICCTB.

OcBoeHne MporpaMMbl IO XUMHUHU CHOCOOCTBYET (DOPMHPOBAHHIO TPEACTABICHUS O
XUMHUUYECKOW COCTABJISIONIEH HAYy4HOW KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW HPUPOIBI,
LIEHHOCTHOTO OTHOILIECHHS K HAyYHOMY 3HAaHUIO U METOJIaM MO3HaHUs B Hayke. M3ydeHne XumMuu
MPOUCXOOUT C TMpPHUBJICUEHUEM 3HAHUW U3 paHee U3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mupy», «buomnorus. 5—7 kinacce» u «D@u3mnka. 7 Kjiacey.

[Ipyu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHME 3HAHUI OCHOB XMMUYECKOW HAYKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JESITENbHOCTH YeJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. 3aJaya y4eOHOTO NpeAMETa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX (DaKTOB, MOHSATHIM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX 0000IIEHUH MHPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHUN K HAyYHBIM METOJaM MO3HaHUS IPH U3YYEHHUH BEIIECTB U XUMHUUYECKUX PEaKiuil, B
dbopMHUpOBaHMM ¥ PA3BUTUU I[IO3HABATEIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
M03HABATEIHHON U y4eOHO-UCCIIEIOBATENbCKON AESITeTbHOCTH, OCBOCHHUU MPaBUJI 0€301aCHOTO
oOpallleHus ¢ BelIeCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHHM XMMHUU HA YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHHs Ba)KHOE 3HAUYCHUE
MPUOOPETN TaKUe 1eH, KakK:

— (opmMHupoBaHUE WHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATUIO PEIICHUH, CIOCOOHOW amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HAampaBJIEHHOCTh OOYYeHHs Ha CHCTEMaTHYeCcKoe MpUOOIIeHHe OOyJaroumxes K
CaMOCTOSITEIbHOM ~ IO3HABATEJNIbHOW  JESATENbHOCTH,  HAaydyHbIM  METOJaM  TMO3HAHUf,
(hOopMUPYIOIITUM MOTHBAILIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— ofecrnieyeHre YCIOBHM, CIOCOOCTBYIOIIUX MPHOOPETEHHUI0 OOYUYAIOUIUMUCS OTIbITa
pa3HoOOpa3HON AeATeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMITIETEHITHH ), UMEIOIINX YHUBEPCAbHOE 3HAYCHUE ISl PA3IMUHBIX BUAOB JIESITEILHOCTH,



— ¢gopmupoBanue o0mel PyHKIMOHAIBHON U €CTeCTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
quclie YMEHUNH OOBSCHATh M OLICHUBATh SIBICHUS OKPYXKAIOUIEr0 MHUpa, MCIOJb3YysS 3HAHUS U
OTIBIT, TIOJYYEHHBIC TPU W3YYCHUH XUMHUHU, MPUMEHATh HMX TPU PEIICHUH MpodieM B
IIOBCEITHEBHOM KU3HU U TPYLOBOU ACITECIBHOCTH;

— (hopmupoBaHue y 00y4arOMMXCcsi TyMaHUCTHYECKUX OTHOUICHHUH, TOHUMaHUsI [IEHHOCTH
XAUMUYECKUX 3HAHWUHU Il BBIPAOOTKH SKOJOTUYECKH IIEIeCO00pa3HOro TOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEJISIX COXPAHEHUS CBOETO 3J0POBbA M OKPYXKAIOLIECH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHUBAIIMHU K 00Y4EHHIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
poQuiIs U HANPABICHHOCTH JajibHeHIero ooyyeHusl.



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XUMHUM B KHU3HU YE€JIOBEKA. XHWMHS B CUCTEME HaykK. Tena u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MO3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMeHThl. CHMBOJIBI XHMHUYECKHX 3JIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBast 10Jis1 XAMUYECKOTO 3JIEMEHTA B COSAMHEHUU.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo ¢popMysiaM XUMUUECKUX COSTMHEHUH.

dusznyeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKu. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccupukanus XMMHUECKUX PEaKIIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOparenus ¢ JabopaTopHbIM O0OpPYIOBAaHUEM, M3YYCHHE W OMUCAHUE (PU3NUYECKUX CBOMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MPOKaJTUBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCIIOTOM) sIBJICHUH, HAOII0IeH e
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWH, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM conu meaum (ll), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BbINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpOBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJICHUE U OINHCAaHUE
pEe3yNbTaTOB MPOBEACHUS OIbITA, HUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMs] MacChl, CO3/1aHHe
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. [lpumenenue xucnopoga. CrnocoObl TOMyYeHHUS KUCIOpoJga B Jaboparopuud u
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKIUHU. TOMIMBO: Yroib M METaH. 3arps3HeHHE BO3[yXa, YCHIICHUE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxokneHue Boxopoja B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. XuMuieckue cBoMcTBa BOAbl. OcHOBaHMs. Ponb pacTBOpOB B MPUPOJE U B KUZHU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojeoOpa3ymomie (0OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIe) U HecoeoOpa3zyronie. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMH.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

['eneTnveckas CBsI3b MEXTy KJIaCCAaMH HEOPTaHUYECKUX COCTUHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M yCJIOBHS BO3HMKHOBEHHUS W MPEKPAIEHUS TOpPeHUs (IMoXapa), 03HAKOMJIEHUE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HMCIOJIb30BAaHWE BHUIEOMATEPHAIIOB), HAOMIOEHUE 00Opa3IlOB BEIIECTB KOJIHMYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aUMO/JICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOKHO HCIIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuna meau (ll) ¢ pactBopoMm cepHO#l KHCIOTHI, KHCIOT C MeTajjlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux sjaemenros /. WU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUIBI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MenneneeBa. llepuonst u rpynnbl. PU3HMUECKUH CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XHMHUYECKOTO D3JIEMEHTa MO €ro IOJIOKEHUIO B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue [lepuoanyeckoro 3akona u lleproguyeckoil CUCTEMbl XUMHUECKUX 3JI€MEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus.  OKHUCIUTETHLHO-BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpaMU KHCIJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 UCIOJIb30BaHUWE KakK OOIMMX ECTECTBEHHO-HAYyYHBIX TMIOHATHM, TaK U TOHSITHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAaydHbIM (akT, TUMNOTE3a, TEOpHUs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MO/IETUPOBAHNE, U3MEPEHHUE, MOJICITb, SIBJICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIECTBa, a3, (U3WYECKHE BEIMYHHBI, CIMHHUIBI U3MEPEHUs, KOCMOC, TIJIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

[lepuonnueckuii 3akoH. Ilepuomuueckass cucrema Xumudyeckux odiementoB . U.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIINXCS K Pa3IMYHBIM KJIaccaM HEOPraHMYeCKUX COEAMHEHUN, FeHeTHuYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HHE YPABHEHHHM OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenens aucconpaniiv. CUIIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
IIpECTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peakMd Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM peakUWUd OT BO3JEHCTBUS PpazIMYHbIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WITIOCTPUPYIOUIUX TPU3HAKU MPOTEKAHUs peakluid MOHHOro oOMeHa (oOpa3oBaHue
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIIePUMEHTAIbHBIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XWMHUYECKHE CBOMCTBA Ha MpHUMepe XJopa (B3aMMOACHCTBHE C MeTaulaMH, HEMeTaUlaMH,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJopoJ, CTpoeHue, (u3ndYeckue M XuMuueckue cBocTBa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoJi CepHOI KMCIOThI, KAUeCTBEHHAs peaklus Ha cyabdaT-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MosyueHue U npumeHenue. Coau aMMOHUS, UX (pru3nyecKre U XMMUYECKHe CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJIEH aMMOHMS B KaueCTBE MMHEPAJIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
docdopa, pusznueckue u xumudeckue cpoicrea. Oxeun pocdopa (V) u dochopnas kuciora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENECHH OKHCICHHS. YTIIEPOJ, aJUIOTPOIHbIE MOIU(PUKAIINH, PACIPOCTPAHCHUE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKUE U XMMUYECKHE CBONCTBA, JEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYecKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U IpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIJIEHHOCTHU U CEJIbCKOM XO341CTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WUCTOYHUKU YTJIEBOAOPOJOB (Yrojb, HMPHUPOJAHBIA Ta3, HEPTh), MPOAYKTHl HX IepepaboTKu
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJIyd€eHHE W TNPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHalibl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. IIpoGremsr
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX pPEaKIuil Ha XJOPUI-UOHBI U HAONIOJIEHUE MPU3HAKOB UX IMPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAOMIOJEHHEe IMpoliecca OOYyriMBaHMsS  caxapa MOJA  JeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE ¢ (PU3MYECKHMMH CBOMCTBaMH a30Ta, (ocopa U UX COCAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYCHHE MPU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PELICHWE AKCIEPUMEHTANbHBIX 33/1a4 1o Teme «Baxneimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkenud B [lepuoanueckon cucreMe xumuuyeckux anemeHToB 1. . MenaeneeBa u CTpoeHUs
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3ur. CIIIaBsl (CTaJlb, YyTYH, TIOPATIOMUHHN, OpOH3a) U
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OU3HUEecKue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucreme xumuyeckux sneMmeHToB J[. M. MeHneneeBa, CTpO€HHE HMX aTOMOB, HAXOXIEHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunnil: nonoxxeHue B llepumogmyeckoid cucteme XuMmudeckux siemMeHtoB . U.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxOXJIeHWE B Tpupojie. Pu3nueckne U XUMHYECKHE CBONCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3Y4YEHHE pe3yJbTaTOB KOPPO3UU METANIOB (BO3MOKHO HCIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUCTIOpoie  (BO3MOXHO  HCIOJb30BAaHUE  BHUICOMATEPUANIOB), MPU3HAKOB  IPOTEKAHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
KaJusl U Kanblus (BO3MOXHO HCIIOJIb30BaHHE BUICOMATEPHUAJIOB), HCCeI0BaHUuE aM(OTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
4yepe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK W TOHSTHH,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3,  CHHTEe3,  Kilaccuukamusi,  NEepHOAMYHOCTh,  HAONIONEHHWE,  AKCIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

dus3uKa: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIWJ, W30TOIbI,
PaaMOAaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKHM 3aps], MPOBOJAHMKH, IOJYIIPOBOJHHKM,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, PacTBOPUMOCTh, KPUCTAIMYCCKAs PEMIETKA, CIUIABbl, (U3WYECKUE BEIHYUHBI,
eIMHUIIBI I3MEPEHUS], KOCMHUYECKOE IIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COJHIIE.

buonorus: ¢oTtocunTtes, npixanuwe, Omocdepa, PKOCHCTEMa, MUHEpaJbHBIE YI0OpEeHUs,
MHUKPOSJICMECHTBI, MAKPO3JICMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOITaCMBbIC, TOIIJIMBO, BOJAHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIBbTATBI OCBOEHUS INPOI'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUU C  TPAJAUIHOHHBIMH  POCCHMCKAMH  COLIMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIC pE3yNIbTAThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHUS] XMMHYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX MOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIBCKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HOI COBMECTHOI EATEIPHOCTH MPH BHINOJIHEHHN Y4eOHBIX, TO3HABATEIILHBIX 3334,
BBITIOJTHCHUM XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYKH CBOMX TOBApHUILNECH C MO3HIWN HPABCTBEHHBIX H
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTaBJISIOIINE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHsI MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOIHOI cperoil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJYYCHHE HOBBIX 3HAHMH MO XHMUH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMH CPEICTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 >KWU3HH, OCO3HAHUE IIOCIEICTBUHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MaCHOCTH MPH OOpalIeHWH C XUMHYECKHMHU BEIIeCTBAMU B OBITY U peallbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
Pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTh aIallTUPOBATHCS B MPO(ECCHOHATBHOM Cpe/IE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble TPH W3YYCHUH XUMHH, ISl PEIICHHS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XHUMUH, IKOJOTHIECKOTO MBIIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJIsTUBHBIC), KOTOpbIe 00ecnedrnBalOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUUECKOIO MBIIUIEHUS] IPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yMEHHE MPUMEHATh B Mpoliecce MO3HAHHS MOHATHS (IIPEAMETHbIE U METanpeaMeETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEYUS B U3YyUAEMBIX MPOIECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IJIAHWPOBAHHUIO, OPraHU3allid U TPOBEICHHUIO YUYEHHYECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIIATH OTYET O MPOACTaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJICpIKaHUs, CIPaBOYHBIE MMOCOOMs, pecypchl MHTepHeTa), KPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOPETEHHE OIbITa B O00JACTH WCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
WHGOpPMAIMY W WITIOCTPHUPOBATH pENIaeMble 3a/la4d HECIOXHBIMHA CXEMaMH, TrarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOUIEH MPUPOTHOU CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS IPEACTABIAThH NOJyYeHHbIE PE3YJIbTaThl I03HABATEIHHON JESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHMKAMHM B COBMECTHOM IMO3HABATEIbHOU U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJMHALIMS COBMECTHBIX ACHCTBUIA, ONpEAeIIEHnE KPUTEPHEB M0 OI[EHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBICHHON LienH,
YMEHHUE HUCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPeAIaraéMble B YCIOBUH 3aJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHON (enepanpHO pabouell MporpaMMoOM, BBIIENSAIOT: OCBOCHHBIE



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

MHTEPIpPETAINH, TPE0OPa30BAHHUIO U IPUMEHEHHUIO B PA3IUYHBIX YIEOHBIX U HOBBIX CHUTYALIUAX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX HMOHSITHUNA: aTOM, MOJIEKYJa, XUMHYECKUN
JJIEMEHT, [MPOCTOE BEIIECTBO, CJOXHOE BEIEeCTBO, CMecCh (OJHOpOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas [J0JsS XUMHUYECKOIO
JJIEMEHTAa B COEIUHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHUCIOTa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATENBHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peakius, Kiaccuuxarus
peaxkiuuii: peakiuu COeAMHEHUS, peakuu pa3IoXKeHHs], PEaKIIMK 3aMEIIeHUs], peaKkLun
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKLH, TEIUIOBOM APPEKT peakuu, 1apo aToMa,
ANIEKTPOHHBIA CJIOM aToMma, aToMHas OpOWTalb, pajuyc aroMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJEHTHAas CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBas J0JIs BellecTBa (MPOIEHTHAsI KOHILIEHTPAallKs) B paCTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKHUX MOHATUNH U NPUMEHSTH ITH
MOHSTHS TIPU OMKMCAHUU BEIIECTB U UX MPEBPALCHHI;

WCIOJIb30BAaTh XMMHMYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHHS (OpMyJn BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPE/IeNIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHMSX, CTENeHb
OKHCIICHHsI DJIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPUHAUIEHKHOCTb BEIIECTB K
ONpeNeN€HHOMY KJlacCy COEIUHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBSI3U
(KoBaJIeHTHAsl M NOHHAs) B HEOPraHUYECKUX COETMHEHHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
[IOHMMAaHHUE IEPUOINYECKON 3aBUCHUMOCTU CBOMCTB XHMHYECKHUX DJIEMEHTOB OT HX
noynokeHus B llepnonnueckoil cucTeMe, 3aKOHOB COXPAHEHHS MACChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOraapo;

ONMCBIBATE M XapakTepu3oBaTh TabiauuHyo ¢opmy llepuonuueckoil cuctemsl
XMMUYECKHUX 3JEMEHTOB: pa3iMuaTh MOHATUSA «IJlaBHas noarpynna (A-rpynma)» u
«obounas noarpynna (b-rpynma)», Manble u OosblIME NEPHOAbI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcss B Tabnuue «llepuonnyeckas cucrema XUMHYECKUX
anemeHToB JI. 1. MenneneeBa» ¢ YMCIIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YuCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 110 3JIEKTPOHHBIM CJI05IM);

KJIaccu(UIMPOBaTh XUMHUECKUE 3JIE€MEHThI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKUE
peakuuu (10 YMUCIY U COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, 10 TEMJIOBOMY
dbdexry);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX
KJIacCOB,  IOATBEpPXKJas  ONMCAHME IPUMEpPAaMHM  MOJIEKYJSIPHBIX ~ ypaBHEHUH
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIINA;

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKaHUSI XUMUYECKUX NIPEBPALICHUN B Pa3JIMYHBIX YCIOBHSIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa 10 (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BEIECTBA B
pacTBope, NPOBOIUTH PACYETHI IO YPABHEHUIO XUMHUECKON PEaKLnN;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISI U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKUX PEAKLIUH,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH TIO0 BBITIOJIHEHUIO JTa00PAaTOPHBIX XUMHUYICCKUX OTBITOB TI0 TOJTYYCHHIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJANTH XUMHYECKUE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHIly oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMbBIC OCHOBHBIX XHMHUYECKUX MOHATUN: XUMUYECKHH AJIEMEHT, aTroM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIUIOBOM 3PQEKT peakiuu, MOJb, MOJSPHBIN 00BEM, PacTBOpP, NEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTpOnus, amM(pOTepHOCTb, XUMHUYECKas CBSI3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKHUX MOHSITHH W NPUMEHATH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPUHAAJICKHOCTh BELIECTB K OMPEACIIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOAHBIX PACTBOpaX HEOPraHUYECKUX COCNMHEHUMN, THII
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh IMOHATHUSA «IJIaBHas mnoxarpynmna (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB U paclipeiefieHHe UX M0 IEKTPOHHBIM CII0SM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMPOBaTh XUMHUECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XMMUYECKHE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIMIECTB, MOATBEPKAAs ONMCAHUE TPUMEPAMU MOJICKYJISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOATBEPXKAAIONINX CYIIECTBOBAHHE TE€HETHYECKOW CBS3M MEXKIY BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACYETHI IO YPABHEHUIO XUMUYECKOW PEaKIny;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa 1 yIJIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTraHNUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlUU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM MPOrpaMmabl Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4eckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHN4ecKNX BelecTn
51 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 0 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XAMHUYECKHX dyieMeHToB 1. U. https://m.edsoo0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
XuMudeckas CBS3b.
3.2 OKI/ICJII/IG’ECJ?I)H(;- 3 9 Brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEJIHHBIC PEAKIIHH
Wroro mo pazueny 16 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIMU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25 onewewton VA-rpymma, Asor,qochoprx | 7 ;| BimoreloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
I e s 8 1 , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

31 06 . 4 bubmuoreka [JOK
' HIHE CBOHETBA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJJIbI U UX COCAMHCHU S https://m.edsoo.ru/7f4la636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
41 B 4 bubmmoreka [{OK
. CIICCTBA U MaTCpHaAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
p 5 bu6moreka [IOK
CICPBHOE PpEME https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
IIpeamer xumun.Bemectra. Posib
1 XI/II)MI)/III/I B JKH3HH quI:BeKa. BBoaubri 1 bubmmorexa [JOK
03.09.2024 | https://m.edsoo.ru/ff0d210c

WHCTPYKTaX.

5 IlonsaTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMUH 05.09.2024 | https://m.edsoo.ru/ff0d227e
[IpakTueckas padora Ne 1
«IIpaBmiia paboTHl B T1abOpaTOpUu U bubnuorexa [JOK

3 . 1
puéMBI 0OpaIICHHS C 10.09.2024 | https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYI0OBAHUEM)

4 YucTele BemecTBa U CMECH. 1 bu6mmoreka [IOK
CriocoObI pa3aenieHus CMecei 12.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 1 bubmmorexa LIOK

. 17.09.2024 |  https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
6 ATOMBI U MOJIEKYJIbI 1 Bubmiorexa LIOK
19.09.2024 |  https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuoreka [JOK
(CHMBOJIBI) XUMHUYECKHX DJIEMEHTOB 24.09.2024 | https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cIOKHBIE BEIECTBA 1 bubmorexa HOK

26.09.2024 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 Bubmiorexa LIOK

01.10.2024 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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3aKOH MMOCTOSIHCTBA COCTaBa
BeIecTB. XuMuueckas hopmyiia.

bubmuoreka [JOK

10 BaneHTHOCTh aTOMOB XHMHUYECKUX 03.10.2024 | https://m.edsoo.ru/ff0d2eae
3JICMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca.
11 OTtHocuTenbHast MOJIEKYIsIpHAs Brbmiorexa LIOK
08.10.2024 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
JJIEMEHTA B COEIMHEHUHN 10.10.2024 | https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemecrra. MoJib. bu6moreka [IOK
MossipHast Mmacca 15.10.2024 |  https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
SIBJICHUS. XMMHUYECKas PeaKIus 17.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaHUS bubmuorexa [JOK
XUMUYECKHUX PEaKIIHi 22.10.2024 | https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
16
XUMHUYECKUE YPaBHEHUS 24.10.2024 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BeIlleCTBA 110 ypaBHeHH;nv; bubmmorexa LIOK
. 05.11.2024 | https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUn
Knaccudukanus XuMuueckux
18 peaxung (co:ﬂHHeHHﬂ Pa3IIOKCHHS Bubmiorexa LIOK
’ ’ 07.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JlomoHOCOB — y4EHBIH-
19 SHIMKJIOTIEIUCT. 0606}];IleHI/Ie u bubmmorexa LIOK
. 12.11.2024 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponpHas padota Nel mo teme bubnuoreka [IOK
«BerecTBa U XUMUYECKUE PEAKITHID) 14.11.2024 | https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
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Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 . K —
PO3Ayxa. RHCIOPOA = JTEMEHT U 19.11.2024 | https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
dusnyeckre U XUMHUYECKHE
29 CBOMCTBA KUCJIOPOJia (peaKkuu bubnuorexa [JOK
okucienus, roperue). [Toustue 06 21.11.2024 | https://m.edsoo.ru/ff0d4614
OKCHIax
) C:6oocofli HOJ‘Iy‘IGH;IfI KI/Icneopooz(ca B Butorexa LOK
I TOPHUH U IIPOMBIILIEHHOCTH.
patop P 26.11.2024 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumuueckoin
24 peakuuu, NOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHECHHUH, 28.11.2024 | https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUYCCKHUX PEAKITUIX
5 | o v
I'PA3HEHUE BO3yXa, CII bl €T 03.12.2024 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
| e o o
i P . 05.12.2024 | https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €T0 CBOHCTBY»
Bopopon — sneMeHT u mpoctoe bu6mmoreka [JOK
27
BeniectBo. HaxoskaeHue B mpupoie 10.12.2024 | https://m.edsoo.ru/ff0d4dd0
R I BuGmorexa LIOK
Aoposa- 1ip 12.12.2024 | https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIa
29 ITousiTHE 0 KHUCIIOTaX U COMIAX bubmorexa HOK
OUITHE O KHEHOTAax 1 €0 17.12.2024 |  https://m.edso0.ru/ff0d50d2
30 Crnioco6bl nosryyeHus BOAOPOaa B bubnuorexa [IOK
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nabopaTopuu 19.12.2024 | https://m.edsoo.ru/ff0d4ddO
[IpakTueckas padora Ne 4 o Teme
31 «lPlonyquHe u I():06I/IpaHI/Ie BOJIOpOJIA bubmmorexa LIOK
. ’ 24.12.2024 | https://m.edsoo.ru/ff0d4f42
M3y4YEHUE ero CBOMCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABorajpo 26.12.2024 | https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIMYecTBa
33 BEII[ECTBA ra3a 1o €ro U3BECTHOMY bubmmorexa LIOK
. 09.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Boraucnenus 00EMOB Ta3oB 110
34 YpaBHEHHUIO PEAKIINKN Ha OCHOBE Bubnuorexa LIOK
i . 14.01.2025 | https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUH Ta30B
35 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
CBOWCTBA BO/IbI 16.01.2025 |  https://m.edsoo.ru/ff0d587a
CoctaB ocHoBaHui. [loHsaTre 00 bu6mmoreka [IOK
36
HHIUKATOPaX 21.01.2025 | https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTENb.
37 Hacpnenssie 1 HeHACBIIIIEHHBIE bu6mmoreka [JOK
pacTtBOpbl. MaccoBasi 10J1s1 BEIIECTBA 23.01.2025 | https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTnueckas paborta Ne 5 mo Teme
«lIpurotoBneHne pacTBOPOB C bubnnoreka [JOK
38 .. . N
onpenenéHHOM MaCCOBOM J0JIei 28.01.2025 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTponpHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopon. Bogopoa. Bona» 30.01.2025 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
HOMEHKJIaTypa 04.02.2025 | https://m.edsoo.ru/ff0d664e
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

41 (HCTOTHBIX, OCHOBHBIX 1 06.02.2025 | https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaHHUsI: COCTaB, bubnuorexa [JOK
KiIaccu(uKaIus, HOMCHKIATypa 11.02.2025 | https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
OCHOBaHUM 13.02.2025 |  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [IOK
HOMEHKJIaTypa 18.02.2025 |  https://m.edsoo.ru/ffOdfee2
45 [TonyyeHne u XUMHUYECKUE CBOKCTBA bubnuoreka [JOK
KHCJIOT 20.02.2025 | https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIaTypa
46 CHOCOéBII) le)J'Iy‘—I)eHI/ISI XI/IMI/I‘IZ(I))KI’/Ie bubmmorexa LIOK
. ’ 25.02.2025 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuueckas padota Ne 6.
47 Pemenune skcnepuMeHTaNbHBIX 33724 bu6mmoreka [IOK
1m0 TeMe «OCHOBHEBIE KJIACCHI 27.02.2025 | https://m.edsoo.ru/00ad9b7c
HEOPraHMYECKUX COCTMHCHUIN
['eneTnyeckas cBs3b MEXK
48 KJIaccaMu HGOpFaHI/I‘ICCKI/II;y Bubmmorexa LIOK
. 04.03.2025 | https://m.edsoo.ru/00ad9a50
COCIUHCHUI
49 O000I11IeHNE U CUCTEMATH3ALMSI bu6mmoreka [JOK
3HAHHUN 06.03.2025 | https://m.edsoo.ru/00ad9cb2
KonTpoibHas padora Ne3 o teme
50 "OCH(I))BHLIG KJ'II:ICCLI HEOPraHUYECKUX bubmorexa HOK
. 11.03.2025 | https://m.edsoo.ru/00ad9ela
COCJTMHEHU I
51 IlepBble MOMBITKU KIacCU(PHUKAIUN bubnuoreka [IOK
XUMHUYECKHUX 3JIeMeHTOB. [loHsTHE O 13.03.2025 | https://m.edsoo.ru/00ad9ffa
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rpymmnax CXOAHbIX 3JICMCHTOB

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bu6mmoreka [{OK

52 XUMHYeCKuX 31ementoB J1. U. 18.03.2025 | https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuomapl, rpynmbl, TOATPYIIIEI Bubnuotexa LIOK
’ ’ 20.03.2025 | https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. CocTaB aTOMHBIX bubnuoteka [JOK
snep. 3otombl 01.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
55 aT(f)MOB 3J'IeMeHTl:)B [Tepuoanueckoit bubmorexa OK
03.04.2025 | https://m.edsoo.ru/00adagbc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bu6mmoreka [IOK
IMepuoanyeckoii cucreme /1. U. 08.04.2025 | https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leproandeckoro 3akoHa
57 JUISl pa3BUTHUS HAYKU W MPAKTUKH. 1. bubnuoreka [JOK
W. MenpeneeB — y4€HBIi, meaaror 10.04.2025 | https://m.edsoo.ru/00ada96e
U TpaXJIaHUH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnnoreka [JOK
XHUMHYECKHX JIEMEHTOB 15.04.2025 | https://m.edsoo.ru/00adaab8
59 HNoHHas xumudeckas CBs3b bubmmorexa LIOK
17.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
CBSI3b 22.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenosspHas bubnuoreka [IOK
XUMUYECKasl CBA3b 24.04.2025 | https://m.edsoo.ru/00adaab9
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62

CreneHp OKUCICHUA

bubmuoreka [JOK

29.04.2025 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peaknuu 06.05.2025 | https://m.edsoo.ru/00adb076
64 OKuCIUTEN U BOCCTAHOBUTEIN 1 bubmmorexa LIOK
08.05.2025 | https://m.edso0.ru/00adb076
O06001enre MaTepuaa 1o Teme
65 <<CTp(I)I;HI/Ie aTOMaI.) XuMudeckas 1 bubmmorexa LIOK
. 13.05.2025 | https://m.edsoo.ru/00adb486
CBSI3b.
KonTtponbnas pabora Ne4 na
66 MIPOMEKYTOYHOM aTTECTAllNH I10 1 bubnuoreka [IOK
teme "CTpoeHne atoMa. XUMHUYIECKas 15.05.2025 |  https://m.edsoo.ru/00adb33c
cBs3b" (Tecr).
67 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMAaTHU3alus 3HAHUI 20.05.2025 | https://m.edsoo.ru/00ad9ch2
68 PeseprubIit ypok. O6001IeHNE 1 1 bubmuorexa [JOK
CHCTEMATU3ALNS 3HAHUI 22.05.2025 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Mara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0Opa3oBaTe/IbHbIE
n/n Bceero H3Y4YeHH S
padoTsI padoThbI pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuoreka [JOK
XUMHYeCKuX 3ementoB J1. U. 03.09.2024 | https://m.edsoo.ru/00adb59e
MenneneeBa

, iaz(jl(;lOMepHOCTeI/:: B Hgl;/leeHe:me . BuGmorexa LIOK

BOWCTB XUMHUYECKUX IICMECHTOB
. 05.09.2024 | https://m.edsoo.ru/00adb6h6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB 10.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bunpl xuMrueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUX PEIIETOK 12.09.2024 | https://m.edsoo.ru/00adbac6
KonTtponsHas padorta Nel o teme
«[loBTOpEHue u yrioyonenue

5 . 1 1
3HAaHUH OCHOBHBIX Pa3/iesioB Kypca 17.09.2024
8 Kiacca»

Peattt P 19.09.2024 | https://m.edsoo.ru/00adbch0
MpU3HAKaM

;| et |
peartui. 170 © 0 TOMOTe 24.09.2024 | https://m.edsoo.ru/00adbe9a
Y TETEPOTeHHBIX PEaKIUIX

8 IloHsATHE O XUMHYECKOM 1 bu6mmoreka [JOK
paBHOBecuH. PaKTOPbI, BIUSIOIINE 26.09.2024 | https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHUYECKOM pcakuuun
1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs
9 OKHCIUTENTHHO- bubnuorexa [JOK
BOCCTAaHOBHTEJIbHBIC PEAKIINU 01.10.2024 | https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTHUECKOMN
10 I[I/IC(I))OIII/IaIII/II/I.pCI/IJ'IBHI)IC 1 crabbie Bubnuorexa LIOK
03.10.2024 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUsI peaKkuil Brbmiorexa LIOK
08.10.2024 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 IEKTPOMTHUECKOM 10.10.2024 | https://m.edsoo0.ru/00add5d8
JIUCCOLMAITAN
XUMUYECKUE CBOMCTBA COJIEH B
13 CBETE MPEACTABICHUI 00 bubmorexa OK
. 15.10.2024 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 [TonsaTue o runmponuse comuei bubmmorexa [JOK
17.10.2024 |  https://m.edsoo.ru/00add9d4
15 O0o00IIeHNE B CHCTEMAaTH3aLIHS bu6mmoreka [JOK
3HAHHUN 22.10.2024 | https://m.edsoo.ru/00addd12
KonTtponsnas pabora No2 mo teme
16 "DIIEeKTpOIUTHYECKAS bubnnoreka [JOK
nUcconnanus. XUMAYECKHUE 24.10.2024 | https://m.edsoo.ru/00addbfa
peakuuu B pacTBopax.”
[IpakTuueckas pabora Bitmiorexa 1IOK
17 Nol."Pemenue
05.11.2024 | https://m.edsoo.ru/00addecO

SKCIIEpUMEHTAIIbHBIX 3a7a4".
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OOm1ast xapakTepuCTUKA

bubmuoreka [JOK

18 raoreHoB. XMMIMEcKie CRoHcTsa 07.11.2024 | https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
Xnoposogopona. CoasHast KUCIIOTA,
19 XMME%CIZI: Cf}IOﬁCTBa HOJIyYeHHE Brbmiorexa LIOK
’ ’ 12.11.2024 | https://m.edso0.ru/00adel104
IIPUMEHEHNE
[Tpaktuueckast pabota Ne 2 o
20 TGII)VIC «Honyqelfne COJISTHOM bubmmorexa LIOK
. . 14.11.2024 | https://m.edsoo.ru/00ade348
KHCJIOTBI, U3YUCHUC €C CBOUCTBY»
Brraucnenns mo ABHCHUAM
21 XUMHAYECKUX pealfl)nﬁ €CJIM OJINH bubmorexa OK
’ 19.11.2024 | https://m.edsoo.ru/00ade488
W3 PEareHTOB JaH B H30BITKE
29 OO6mras xapakTepucTuKa bubnuorexa [JOK
anemeHTOoB VIA-Tpymist 21.11.2024 | https://m.edsoo.ru/00ade64a
AmoTponHbie MOIUBUKAITTH
23 cepnl. HaxoxaeHue cepol 1 e€ bubmuorexa [JOK
COEMHEHUH B IPHPO/IC. 26.11.2024 | https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo10po, CTPOCHHE
24 (bI/I]ZI/I‘IefKI/II)e Ilf; XI/II;/II/I‘ICCK,I/IC Bubmmorexa LIOK
. 28.11.2024 | https://m.edsoo.ru/00ade802
CBOMCTBA
kcuabl cepbl. CepHas KUCIIOTa
25 gnsnjecxnle) u )S/II\IZI/I‘ICCKI/IG , bubmmorexa LIOK
. 03.12.2024 | https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnuoreka [JOK
MOJIy4EHHUs] CEPHOM KHUCITOTHI. 05.12.2024 | https://m.edsoo.ru/00adec8a

XHUMHUYECKOE 3arpsAA3HCHUC
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OKpYKarOLIEH CpeJIbl
COCIMHEHUSIMU CEPbI

Briuncienue MmaccoBor 10U

bu6mmoreka [{OK

21 BBIX0/1a TPOJIyKTa PEAKIIUU 10.12.2024 | https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTUKa
aneMeHToB VA-rpynimsl. A30T,
28 pacmipocTpaHeHUE B IIPUPOIC bubmmorexa LIOK
’ 12.12.2024 | https://m.edsoo.ru/00adeea6
(busznuecKre U XUMUYIECKUE
CBOICTBa
AmMuak, ero usnyeckue u
29 XMMHUYECKHE CBOMCTBA, MOJIyYeHUE bubmmorexa LIOK
’ 17.12.2024 | https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[Ipaktuueckast pabota Ne 3 o
30 TepMe «Honyqelfne aMMHaKa Bubnuorexa LIOK
. ’ 19.12.2024 | https://m.edsoo.ru/00adf180
W3Y4EHHUE ero CBOMCTB»
31 A3oTHas KucnoTa, e€ pusndeckue bubmuorexa [JOK
U XUMUYECKUE CBOMCTBA 24.12.2024 | https://m.edso0.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBe
39 MHHEPAJIbHBIX YI00pECHH. bubmuoreka [JOK
XUMHYECKOE 3arps3HEHUE 26.12.2024 | https://m.edsoo.ru/00adf518
OKpPY’KaIoIel cpe/Ibl
COEIMHEHUSIMU a30Ta
®ocdop. Oxeun bocdopa (V) u
33 tdocdopHas kucnora, Gu3nIecKe bubnuoreka [JOK
1 XUMUYECKHE CBOMCTBA, 09.01.2025 | https://m.edsoo.ru/00adf68a
MOJTy4YeHUe
34 Ucnonb3oBanue pocdaTtos B bu6mmoreka [JOK
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Ka4eCTBE MUHEPaJIbHBIX 14.01.2025 | https://m.edso0.ru/00adfc20
ynoopeHuil. 3arps3HeHne
MIPUPOTHOM cpenpl hochaTamu
VYraepon, pacmpocTpaHeHIE B
35 HpHpIc:z[j E)I/ISI/II:IGCKII)/IG u bubmmorexa LIOK
’ 8 16.01.2025 | https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOMCTBA
Oxkcunpl yriaepoja, ux pusudeckue
Y XMMUYECKHUE CBOWCTBA.
36 DKOJIOTUIECKHE MTPOOIIEMBI bubmmorexa LIOK
’ 21.01.2025 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(Iv)
37 VYroyibHAasI KUCIOTA U €€ CONn Bubnuorexa LIOK
23.01.2025 | https://m.edsoo.ru/00ae006¢
[Tpaktrueckast padota Ne 4 o
38 teme "[loydeHue yriieKuciaoro bubmuorexa [JOK
raza. KauectBeHnHast peaxiiust Ha 28.01.2025 | https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[lepBoHauanbHbIe TOHATHUS 00
39 oprpaHI/IquKI/IX BEIIeCTBAaX KaK O bubmmorexa LIOK
30.01.2025 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIriiepoa
40 KpemHuwuii u ero coenuHeHUS bubmmorexa [JOK
04.02.2025 | https://m.edsoo.ru/00ae080a
[IpakTnueckas paborta Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubnunoreka [JOK
3a1a4 1o reMe «BakHeilme 06.02.2025 | https://m.edsoo.ru/00ae0bf2
HEMETAILTBl U UX COCTUHEHUS
42 KonTponeHas padota Ne3 o teme bubnuoreka [IOK
«Baxueimme HeMeTauTbl U UX 11.02.2025 | https://m.edsoo.ru/00ae0el8
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COCAUHCHUA»

OOm1ast xapakTepuCTUKA
XUMHUUYCCKUX DJICMCHTOB —
MeTaIoB. MeTraiuindeckas CBsI3b U

bubmmorexa [{OK

43 MeTaJTHueCcKast KpUCTAUINIeCcKast 13.02.2025 |  https://m.edso0.ru/00ae103e
pemérka. Gu3nyecKkre CBOMCTBA
METaJJIOB
XuMHUYECKHEe CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psifl Brbmiorexa LIOK
. 18.02.2025 | https://m.edsoo.ru/00ael1156
HaIpsHDKEHUH METaJIOB
O61ue crnocoObl NOTy4YeHUS
MetauioB. CriiaBel. Beraucienms
45 10 YPaBHEHUSIM XUMHYECKUX bubmmorexa LIOK
N 20.02.2025 | https://m.edso0.ru/00ael156
peaKIvii, €ClIii OJIMH U3 PEareHTOB
COJICPXKUT IPUMECH
46 [TonsaTHE O KOPPO3WUU METAJLIOB Bubnuorexa LIOK
25.02.2025 | https://m.edsoo0.ru/00ae1278
bu6mmoreka [JOK
4 Hlenosrsie MeTaner 27.02.2025  https://m.eds00.ru/00ae14b2
48 OKcuIpl ¥ TUAPOKCHUIBI HATPUS U bu6mmoreka [JOK
KaJus 04.03.2025 | https://m.edsoo.ru/00ael14b2
49 Il{enoyHO3EMEIBbHBIE METAJIbI — bubmuoreka [JOK
KaJbIUi U MarHui 06.03.2025 | https://m.edsoo.ru/00ael15e8
50 Baxueiue coequHEHUS KaJIbLIUs bubmorexa [IOK
11.03.2025 |  https://m.edsoo.ru/00ae15e8
51 O06o01IeHre 1 CUuCTEMaTHU3aIMs
3HAaHUHU 13.03.2025
52 JKEcTkoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
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yCTpaHCHUS 18.03.2025 |  https://m.edso00.ru/00ae1886
[IpakTuueckas padora Ne 6 mo
53 TGFI)VIG ")KéCTKOCI')H) BOJIBI U METOBI bubmmorexa [TOK
i " 20.03.2025 | https://m.edso0.ru/00aelae8
e€ ycTpaHeHus
. bubanoreka LIOK
>4 AomiHil 01.04.2025 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuorexa [JOK
THJPOKCH/IA 03.04.2025 | https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
% | Heneso 08.04.2025 https://m.edso0.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTTU bu6mmoreka [IOK
xenesa (1) u xenesa (111) 10.04.2025 |  https://m.edso0.ru/00ae35e6
58 O06o01enre U cucTeMaTru3arus
3HaAHUH 15.04.2025
[TpakTrueckas padota Ne 7.
59 Pemenune skcnepuMeHTanbHbBIX bubmuorexa [JOK
3aja4 mo teme «BaxkHeiiue 17.04.2025 |  https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHCHUS
Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH
50 W3 PEareHTOB JaH B H30BITKE WIIH bubnuoreka [JOK
COJICPKHUT IpUMECH. Beruncienus 22.04.2025 | https://m.edsoo.ru/00ael750
MacCOBOM JOJU BBIX0J1a IPOAYKTA
peakuu
61 O06o001IeHne u cucTeMaTu3anus
3HAHUM 24.04.2025
62 KonTtponeHas padota Ne4 o teme
«BaxHeume MeTaJlIbl U UX 29.04.2025
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COCAUHCHUA»

63 BemecrBa u matepuaisl B 1 bubmuoreka [IOK
[TOBCEIHEBHOM KU3HH YEJIOBEKA 06.05.2025 | https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpY’KaroIIeH cpe/ibl 08.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B permieHnn 1 bubnnorexa [JOK
IKOJIOTMYECKUX TPoOIeM 13.05.2025 |  https://m.edso0.ru/00ae4270
O06o00meHre U CHCTEMaTH3aITHS
66 3HaHI/IHI; 10 TeMe "BCHICCTBOHI/I 1 Bubnuorexa LIOK
. 15.05.2025 | https://m.edsoo.ru/00ae0dOa
XUMUYECKHE peakinn'.
PesepBubIit ypok. O600meHe 1
67 CI/ICTIe)MaTI/I?,ZEI/ISI 3HaHI/II;IH 10 TEMeE 1 bubamorexa LOK
20.05.2025 | https://m.edsoo.ru/00adb33c
"HemMeTanabl 1 UX coeqnHEHUA"
PesepBubiit ypok. O600meHne 1
68 CPICTIe)MaTHSZEHSI 3HaHPII>I'IH 10 TEME 1 bubmorexa OK
22.05.2025 | https://m.edsoo.ru/00ad9ch2
"MeTayuisl ¥ UX COeTUHEHU A"
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumust: 8-# kimacc: 0a30BbI ypOBEHB: YUCOHUK; 5-¢ H3AaHue, iepepaboTaHHoe, 8 Kiacc/
lMa6puensu O.C., OctpoymoB WU.I'., Cnankos C.A. AkimonepHoe o61mectBo «M3narenscTBo
«IIpocsemenne»

* Xumus, 9 xinacce/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A. AkiinoHepHoOe 00I11eCTBO

«M3narensctBO «lIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

1. Xumus. 8 kiacce. Yueonuk (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. CrnagkoB). 2.
Metoanueckoe nocobue. 8 kiacc (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, U. B.
Axcénona). 3. [Iporpamma kypca xumuu st 8—9 KiraccoB 001eo0pazoBaTeIbHbIX

yupexaeHuit (aBropsl O. C. ['abpuens, C. A. CnankoB).

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
Poccuiickas snekTponHas mkosa. https://resh.edu.ru/

«Cupuyc. Onnaiiny . https://edu.sirius.online



