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[IpenmeT xumus (6a30BbIH YPOBEHD)

Kiacc 8-9

OO011ee KOIMYECTBO YaCOB MO yYeOHOMY IJIaHy cocTaBiseT: B 8b kiacce — 68 yacos
(2 yaca B Henent0), B 8A ,8B knaccax — 102 yaca (3 yaca B Heaento); B 9A,96, 9B
KJjaccax -68 4. (1mo 2 yaca B HEAENIO).

CocrasiieHa B COOTBETCTBUM ¢ DeepanbHON paboyeli mporpaMMoi o XUMHH.

Y4eOHUKM:

1. «Xumus 8 Kiaccy - yueOHUK Jiisi 00uIe00pa3oBaTEIbHBIX YUPEKACHHM.
Asrop: O.C. Taopuensn, H.I. OcrpoymoB, C.A. CnankoB, Mocksa,
«IIpocsewmenue» 2022 r.

2. «XuMus 9 kjaccey» - y4eOHUK AJis 0011€00pa30BaTENIbHbIX YUPEIKICHUH.
Asrop: O.C. Taopuensn, W.I'. OctpoymoB, C.A. CnaakoB, Mockaa,
«IIpocsewmenue» 2023 .

Paccmorpena Ha 3acenanuu MO yuureneil eCTeCTBeHHOHayYHbIX JUCLHUIUIHH
(Ha3BaHUE METOAUYECKOro OObETUHEHHUS )

IIpotrokon Ne_ 1 ot «27» aBrycra 2026 1.

Pyxosonurens MO Cunernaszosa U.B.
(monmuce) (®HO)
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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHM Ha YPOBHE OCHOBHOIO OOLIEro 0O0Opa3oBaHMS
COCTaBJi€Ha Ha OCHOBE TpeOOBaHWA K pe3yapTaTaM OCBOCHUS OCHOBHOM
00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOLIET0 00OPa30BaHUsl, MPEACTABIEHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (eAepabHON paboyeil MporpaMMbl BOCIUTAHUS
U C Y4YETOM KOHLEMUMUM TNpenojaBaHus YydyeOHOro npeamera «XuMHUS» B
oOpazoBarebHbIX opraHu3anusax Poccuiickoi deneparum.

[Iporpamma Mo XUMUU AAET MPEACTABICHUE O LENsAX, OOLIEH CTpareruu
OoOyuyeHUusl, BOCIUTAHUS M Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMHM Y4YEOHOTO
NpeaMeTa,  YCTAHABIMBACT  O0S3aTENIBHOE PEIMETHOE COZIEpIKaHUE,
NPEeIyCMAaTPUBAET PACHpPEACIICHHE €ro MO KjlaccaM U CTPYKTYPUPOBAHME I10
pa3ienamM M TeMaM MpPOrpamMMbl MO XUMHUH, ONPEACNSACT KOJUYECTBEHHBIC U
KayeCTBEHHBIE XapaKTEPUCTUKH COJIEpIKaHUS, PEKOMEHAYEMYIO
NOCJAEIOBATENBHOCTh ~ M3YYEHUST XUMHM €  YUYETOM  MEXKIPEAMETHBIX U
BHYTPUNPEAMETHBIX  CBSI3€H, JIOTUKM  y4eOHOr0  MpOLECCa, BO3PACTHBIX
OCOOEHHOCTEH  0OyYarouXcs, ONpeAeaseT BO3MOXKHOCTH MpeaMeTa st
peanu3anu TpeOOBaHU K pe3yJbTaTaM OCBOCHMSI OCHOBHOW 0Opa3oBaTebHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHusl, a TaKke TPEOOBAHUH K
pe3yiabTaraM 00y4YeHHs] XMMUM Ha YPOBHE LIEJIEH M3yUEHHUs MPEAMETA U OCHOBHBIX
BUJOB Y4YeOHO-IIO3HABATEIBHOW MEATEIBPHOCTH OOYYAIOIIEroCs MO OCBOCHUIO
yueOHOT0 COICPKaHUSI.

3HaHUE XHUMHUHU CIYXUT OCHOBOH Ui (HOPMHPOBAHMS MHPOBO33PEHHUS
00y4arolErocsi, €ro MpeACTaBICHUH O MATEPUAIbHOM €IMHCTBE MHUPA, BAKHYIO
posib UrparoT (HOPMUPYEMBIE XUMHUEH MPEACTABICHUS O B3aMMONPEBPALICHHUSX
SHEPrUM M 00 3BOJIIOLMHU BELIECCTB B MPHUPOJAEC, O MyTIX PELIEHHS TIOOATBHBIX
npoOyieM YCTOWUYMBOIO pPa3BUTHS YEJOBEYECTBA — CHIPHEBOHM, SHEPreTUUECKOM,
MUILEBOHM U 3KOJIOTMYECKON O€30MaCHOCTH, TPOOJIEM 3PABOOXPAHEHHS.

H3yyenue xumuu:

CHOCOOCTBYET  peaju3aluy  BO3MOXHOCTEH  JUIs  CAMOPAa3BUTHS U
(GbopMUpOBaHUs KYJILTYPhI IMYHOCTH, €€ 001IeH U (PYyHKIIMOHALHON TPaMOTHOCTH,

BHOCHUT BKJaJd B ()OPMHUPOBAHUE MBILUICHUS M TBOPUYECKUX CIMOCOOHOCTEH
oOyyaroluxcs, HaBBIKOB HMX CAMOCTOSITEIbHOM  y4eOHOH  AEATENBHOCTH,
OKCIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOYECCUOHATBHON AESITEIBbHOCTH,
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3HAKOMUT CO CMNEUM(PUKOW HAYYHOrO MBILUICHHUS, 3aKJIabIBAET OCHOBBI
LEJIOCTHOr'O B3IJIs1a HA €AUHCTBO MPUPOIBI U YEIOBEKA, ABIAETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOU FPaMOTHOCTH 00YUaAIOUINXCS,

CHOCOOCTBYET (POPMUPOBAHUIO LEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B OKOJOTMYECKOE
oOpazoBaHu€e 00yUarOLIUXCS.

JlaHHbIE HAMpaBjeHUs B OOYYEHHMM XUMHUHU OOECHEUMBAIOTCS CrEeUU(UKOIA
COIEp)KaHus  yuyeOHOro  MpeAMeTa, KOTOpBIA  SBJSETCA  NEAArOTUYECKH
aJaNTUPOBAHHBIM OTPAXKEHUEM 0A30BOM HAYKU XUMUM Ha ONPEACTEHHOM 3Tane €€
Pa3BUTHSL.

Kypc xumMuM Ha ypoBHE OCHOBHOTO OOLIEr0 0Opa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CUCTEMBI MEPBOHAUAIBHBIX MOHITUA XUMHUH, OCHOB
HEOPraHWYECKOM XMMMM M HEKOTOPBIX OTHENBHBIX 3HAYAMBIX IOHSITHIM
OPraHUYECKON XUMUHU.

CTpykTypa coaepKaHusl MPOrpaMMbl MO XUMHUHM CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOI0 MoAxoAa K €€ u3yudeHuro. Conep)KaHue CKIIAIbIBACTCS M3 CHUCTEMBI
NOHATUNA O XUMUYECKOM JJIEMEHTE U BEILLIECTBE U CUCTEMBI IIOHATUI O XUMUYECKOHN
peakuuu. OO0€ 3THU CHCTEMbl CTPYKTYPHO OPraHU30BaHbl 10 MPUHLHMIY
NOCJIEIOBATENIBHOIO Pa3BUTHS 3HAHUNA HA OCHOBE TEOPETHUYECKUX NMPEACTABICHUIM
Pa3HOro ypOBHH:

— QTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuonunyeckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUHU,

— YUEHHS O CTPOEHUU aTOMa U XUMUYECKOM CBS3H,

— TMpPEeACTaBIeHW 00 JJIEKTPOJUTHYECKOH [NUCCOLMALIMM BEIIECTB B
pacTBopax.

TeopeTHYecKUe 3HAHHWSA PACCMATPUBAKOTCS HAa OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (DAKTOB, PA3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTrOMY, BBINOJIHSSL ()YHKIIMM OOBSICHEHUS U TPOTHO3UPOBAHMS CBOKCTB,
CTPOECHMS U BO3MOYKHOCTEN MPAKTUYECKOIO IPUMEHEHHS U MTOJTYYEHUS U3YYAEMBIX
BELLECTB.

OcCBOCHME TMpOrpaMMbl MO XHMHUH  CHOCOOCTBYET  (POPMHUPOBAHUIO
[IPEACTABJIEHUS] O XUMUYECKON COCTaBJIAIOLIENA HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM PUPOABI, LEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHHUIO U METOAAM
No3HaHWsA B Hayke. M3yyeHue XUMHUHM NPOUCXOIUT C NPHUBICYEHUEM 3HAHUN U3
paHee M3YUYEHHBIX Y4YeOHBbIX mpeaMmeToB: «Okpyxatoumii Mupy, «buonorus. 5-7
Kiaccb» U «Dusuka. 7 Kiaccey.

[Ipy M3y4YeHUH XUMHUM MOPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XMMHMUYECKON HayKu Kak 0OJacTh COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUYECKOM
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JEATENBHOCTH YEIOBEKA U KAK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI. 3a1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHMM CUCTEMbI XUMHUYECKMX 3HAHUH —
BOKHEHIIMX (DAKTOB, MOHATUMN, 3aKOHOB U TEOPETUUYECKHUX MOJIOKEHUH, TOCTYITHBIX
0000IIEHUI MHUPOBO33PEHUYECKOI0 XapaKTepa, s3blKa HAyKH, B NPUOOUIEHUHM K
Hay4YHBIM METOJIaM MO3HAHMsI MPU U3YYCHUU BELIECTB U XMMHUYECKHX pEaKUuil, B
(OpMUPOBAHUY U PA3BUTHH MMO3HABATEIIBHBIX YMEHUN U UX TPUMEHEHUHU B YYEOHO-
NO3HABATEILHON U y4E€OHO-UCCIIEN0BATEIBCKON AEATENBHOCTA, OCBOEHUH TPABUII
0€30MacHOro O0palIeHus ¢ BEMICCTBAMH B TOBCEIHEBHOM >KU3HH.

[Ipy M3y4eHUH XMMHUU HA YPOBHE OCHOBHOI'O OOUIEr0 OOpa30BAHMS BAXKHOE
3HAYEHHE MPHUOOPEN TAKUE LIETH, KaK:

— (OPMUPOBAHUE MHTEIJIEKTYaJbHO pA3BUTON JIMYHOCTH, TOTOBOH K
CaMO00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY TPUHATHUIO PELUCHUH,
CHOCOOHOM ananTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIIOBUSIM YKU3HU,

— HampaBJICHHOCTb OOYyYEHHs Ha CHUCTEMATHMYECKOE MPUOOUICHHE
oOyyarlmxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JEATEIbHOCTH, HAYYHBIM
METOJAM MO3HaHUSA, (POPMHUPYIOLIMM MOTHUBALMIO U PA3BUTUE CIOCOOHOCTEH K
XUMUHU;

— o0ecrnedeHne yCiaoBui, COCOOCTBYOUIMX MPUOOPETEHUIO O0YHAKOIIUMHUCS
OMbITa Pa3HOOOpPA3HON NEATEIBHOCTH, MO3HAHUS M CAMOINO3HAHUS, KIIKOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIIMIA), UMEIOLIMX YHUBEPCAIBHOE 3HAYECHHE JUIS
Pa3JIMYHBIX BUIOB ACATEIBbHOCTH,

— (¢opmupoBaHue oOwWEH (YHKUMOHATBHOW M  €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBIACHATh M OLICHUBATh SIBJICHMS
OKPY>KaIOILIEr0 MHUpa, UCHOJb3Yysl 3HAHUS W OMBIT, MOJYYEHHBIE MPH HU3YUYEHUU
XUMHHU, TPUMEHSATD UX MPU PEUICHUH TPOOJIEM B MOBCEIHEBHOM )KM3HU U TPYAOBOH
NEATENBHOCTH,

— (opmupoBaHue y 0O0y4yarOUIMXCS T'YMAHUCTHYECKUX OTHOILCHUH,
NOHUMAHUsl UEHHOCTM XHMMUYECKUX 3HAHUH Ui BBIPAOOTKH 3KOJOTUYECKH
LEeJIECO00PA3HOr0 MOBEAEHUST B OBITY W TPYNOBOM JEATEIBHOCTH B LETSX
COXPaHEHUsI CBOETO 310POBbs U OKPY>KAFOILIENA IPUPOJHON CPEIBI,

— pPa3BUTME MOTHBALMUA K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CAMOBOCIIMTAHMK) HA OCHOBE YCBOCHMS OOIIEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQWIIsi U HANMPABICHHOCTH JAJIBHEHUIIETO
oOy4YeHusl.

OO611ee yncno 4acoB, OTBEAEHHBIX JUISl M3YYEHHUS] XMMHUH Ha YPOBHE OCHOBHOTO

obuero oOpa3oBanus, coctariseT 136 vacos: B 8 kilacce — 68 yacoB (2 yaca B

HEJIENI0), B 9 kiacce — 68 4acoB (2 4yaca B HEZICIIO).
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B cooTBeTcTBHU C y‘{€6HbIM IUIAHOM IIKOJIBI HA U3YUYCHHUC ITPCAMCTA «XUMHUS»

Ha 0a30BOM YpoBHE O0TBOAUTCS B 8b Kiacce — 68 yacoB (2 yaca B Heziento);, B 8A 8B

knaccax — 102 4daca (3 yaca B Heaento), B 9A,9b, 9B knaccax -68 4. (o 2 yaca B

HEJICITIO).

Pabouyas nporpamma myis 8A,8B kjaccoB cocTaBjieHa ¢ U3MEHEHUSMU Ha
OCHOBE (enepaiibHOM paboyeid mMporpaMmbl MO XMMHM 0a30BOr0  YPOBHSL.

JIONOJIHUTEIBHBIE  YaChl

HCII0JIb30BAaHBbI

UIS  0000IIeEHusT H

3aKperICHUS

U3YYEHHOI'0 Marepuasa, pelieHUs PACUETHBIX U KQUECTBEHHBIX 3a/1a4.

8A,8B knacchl

HaszBsanue pa3zaena

KoauuecTrBo yacos

Hassanue pazaena

KoJsnuecTBO 4acoB B

NMpOrpamMmsl B (denepanbHoii | B padoueii nporpamme paboueii nporpamme
nporpamme

IlepBoHavanbHbIE 20 IlepBoHayanbHbIE 25

XUMHUYECKUE MOHATHUS XHUMUYECKHE TTOHSATHS

Baxwneiiue 30 Baxueiiue 46

NpeNCTaBUTENIN NpeNCTaBUTENH

HEOpPraHUYeCKUX HEOPraHUYECKUX BELIECTB

BELIECTB

Ilepuonnueckuil 3akKOH U 15 Ilepuonnueckuit 3aK0H M 26

[Tepuonuueckast cucrema [Tepuonuueckast cucrema

XUMHYECKUX 3JIEMEHTOB XUMUYECKUX  3JIEMEHTOB

. WN. Menneneesa. L. H. Menneneena.

CrtpoeHue aTOMOB. Ctpoenue aTOMOB.

Xumuyeckas CBSI3b. Xumuyeckas CBSI3b.

OKHUCIUTENbHO-BOCCTA- OKuCIUTENBHO-BOCCTAHO-

HOBHUTEJIbHBIC PEAKLIH BUTEJIbHbIE PEAKIIUH

PesepBHOE Bpemst 3 S5

UTOI'O 68 yacos 102 yaca

JlanHas paGouyas mporpamma Mo XMMHUHU PEaln3yeTcs Ha OCHOBE Ja0OPATOPHOTO
o0opya0BaHUs 1IEHTpa O0Opa30BaHUSI €CTECTBEHHOHAYYHOW M TEXHOJOTHYECKOM
HanpasyieHHOCTEN («Touka pocTay).
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COJAEPKAHUE OBYUEHUA

8 KUIACC

IlepBoHAYAIbLHBIC XHMUYECKHE TOHSATHS

[Ipenmer xumuu. Pojib XUMHUU B >KU3HUA YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BewectBa. DU3MUECKUE CBOMCTBA BEUIECTB. ArPEraTHOE COCTOSIHUE
BeIIECTB. [IoHSATHE O METONAX MO3HAHUS B XUMHUHU. UMCTBIE BEUIECTBA U CMECH.
CrnocoOsl pa3faeyicHUs! CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE JJEMEHTHI. CHMBOJIBI XUMHUYECKHUX
3J1IEMEHTOB. [IpOCTBIE U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢popmyia. BaleHTHOCT, aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
NOCTOSIHCTBA COCTaBa BewecTB. OTHOCUTENBHAS aTOMHAs Macca. OTHOCUTEbHAS
MOJIEKYJISIpHas Macca. MaccoBas 107151 XUMHYECKOTO 3JIEMEHTA B COEAMHEHHH.

KomuecTBo Bewecrsa. Mouib. MonsipHas Macca. B3auMOCBsA3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IMHMII BellecTBa. Pacuétel 1o ¢opmyniam
XUMHUYECKUX COCTMHCHUM.

DOU3NYECKUE U XUMUUYECKUE SBJICHUSI. XUMHUUECKasl PEAKIUs U €€ MPU3HAKH.
3aKOH COXPAHEHHUsI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHus. Kiaccuduxaums
XUMHUYECKUX PEaKINi (COETMHEHUS, PA3JIOKEHUS, 3aMEILLIEHHUSI, OOMEHA).

Xumuueckuit Jkcnepumenm:

3HAKOMCTBO C XMMHMYECKOH MOCYJ0M, MpaBWiIaMu paboThl B J1a0OPaTOpUu U
npuéMamu 0oOpalieHus ¢ JJabopaTOPHBIM 00OPYJOBAHUEM, U3YYEHHE M OMUCAHUE
(u3nyeCKuX CBOWCTB OOpa3LOB HEOPraHMYECKMX BEILECTB, HAOIIOJICHUE
¢u3nyeckux (IUIABJIEHUE BOCKA, TAsHUE JIbJa, PACTHPAHUE caxapa B CTYIIKE,
KUTNIEHUE U KOHACHCAUHUS BOJAbI) U XUMHUECKUX (TOPEHUE CBEYH, MPOKAJTMBAHUE
MEIHOM MPOBOJIOKH, B3AUMOACHCTBUE MENIA C KUCIIOTOM) SIBJICHUIA, HAOIIOACHHUE U
OMMCAHUE TMPU3HAKOB MPOTEKAHUS XUMHUUYCCKUX PEaKIMil (Pa3joKEeHUE caxapa,
B3aUMOJCHCTBUE CEPHON KHCIIOTHI C XJIOPUAOM Oapus, pa3sioKeHUE TMIPOKCHAA
memu (I1) mpu HarpeBaHuM, B3aUMOJECHCTBUE Keje3a ¢ pacTBOpoM cosit meau (II),
M3yUEHUE CMOCOOOB Pa3JC/ICHUs CMECEH: C MOMOILBIO MAarHuTa, (PUIBTPOBAHUE,
BbINIAPUBAHUE, NUCTUIUIAIMS, XpoMaTorpadus, NPOBEACHUE OUYMCTKUA MOBAPEHHOM
CONMM, HAONIOACHME W  ONHMCAHUE  PE3YJIBTAaTOB  NPOBEACHHS  OIBITA,
WUTIOCTPUPYIOIIETO 33aKOH COXPAHEHHMS MAcCChl, CO3JaHHUE MOJIEJIEH MOJIEKYI
(LIAPOCTEPIKHEBBIX ).

BakHeiimne npeacTaBUTe/ M HCOPTaHUYECKHUX BEILECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciopoa — 3JEMEHT U MPOCTOE
BEUIECTBO. HaxoxaeHue kuciaopoaa B OpUpoae, (PU3MUECKHME U XUMHYECKHE
cBoiictBa (peakuum ropeHusi). Oxcuabl. [Ipumenenue xuciaopoaa. CrnocoObl
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NOJlyYCHHUS] KUCIOpoAa B JIaDOpPAaTOpUM M MPOMBINLIEHHOCTH. KpyroBopot
Kuciaopoaa B npupoae. O30H — ajuloTponHas Moau(UKalus KUCIOPOaa.

TennoBod >h(EeKT XUMHUUECKOW peakluU, TEPMOXUMHUYECKUE YpPaBHEHUS,
3K30- M JHAOTCPMUUYECKUEC peaKkiuu. TOIUIMBO. Yrojib W METAH. 3arpsi3HCHUE
BO3/yXa, YCUJIEHUE NAPHUKOBOTO 3P PeKTa, pa3pylIEHUE O30HOBOTO CIIOS.

Boaopoa — 31EMEHT U NPOCTOE BELIECTBO. HaxoKaeHue Bo1opoaa B MpUpoIeE,
(buU3MUECKUE U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MO TyueHust. KucnoTel
U COJIH.

MounisipHblit 00BEM Ta30B. Pac4éThl M0 XUMUUYECKUM YPABHEHUSIM.

Odusnyeckue CcBoOMcTBAa BOABL. Boma kak pactBoputesib.  PacTBOpEIL
HachIlEHHBIE M HEHACBIIICHHBIE PACTBOPBI. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBasi 10J1 BEIIECTBA B PACTBOPE. XUMHUUECKUE CBOMCTBA BOABI. OCHOBAHUSI.
Ponp pacTBOpOB B MPUPOJE U B JKU3HU 4YeIOBEeKa. KpyroBopot BOAbI B MPUPOJE.
3arps3HEHUE NMPUPOAHBIX BOJ. OXpaHa U OUUCTKA MPUPOJHBIX BOJL.

Knaccudukanus HeopraHudeckux coenuHeHuid. Oxcuapl. Knaccudukanus
OKCUJIOB:  cojicoOpa3yromiye  (OCHOBHBIC,  KUCJIOTHbIE, aM(oOTepHbIE) WU
HeconeoOpazyromme. HomeHknatypa okcuaoB. Duznueckue M XUMHUYECKUE
CBOiiCTBa OKCUIOB. [lonyueHue OKCUa0B.

OcHoBanus. Kiaccudukauuss OCHOBaHMM: WIENIOYM W HEPACTBOPUMbIC
ocHOoBaHusA. HoMmeHkiatypa ocHOBaHuil. DU3MYECKUE U XUMHUUYECKUE CBOMCTBA
OCHOBaHui. [TonydyeHre OCHOBAHUM.

Kucnotel. Knaccuduxanus kucnor. HomeHnknarypa kucior. @usndyeckue M
XUMHYECKHE CBOMCTBA KUCHOT. Psan axktuBHoctw MmetauioB H. H. bekerosa.
[TonyuyeHue KUcioT.

Comu. HomeHnkiarypa cosieil. GU3MUECKUE U XUMUYECKUE CBOMCTBA COJICH.
[TonyudeHue coJien.

['eHeTHUECKAS CBSI3b MEXKIY KJIACCAMU HEOPTAaHUYECKUX COCAMHEHUM.

Xumuueckuit Jkcnepumenm:

KauECTBEHHOE OMNPEACIICHUE COACPKAHUS KUCIIOPOAA B BO3AyXE, MOJyYECHHE,
coOMpaHue, pPACMO3HABAHUE W HW3YYCHHME CBOMCTB KHCIOpOJAa, HAOIOJCHUE
B3aUMOJICHICTBHUSI BCIIECTB C KUCJIOPOJAOM U YCJIOBUS BO3HUKHOBCHUS W
NpeKpalleHUs rOpeHus (Tokapa), 03HaKOMJIEHHE C 00pa3iiaMKi OKCUIOB M OTIMCAHUE
UX CBOWCTB, MOJIy4YEHHE, COOMpAHUE, PACMO3HABAHUE U M3YyYCHHUE CBOWCTB
BOAOpOJa (TOPEHUE), B3aUMOJICHCTBUE Boaopoaa ¢ okcuaoM meau (II) (Bo3mMOokHO
UCMOJIb30BAHUE BUICOMATEPUAJIOB), HAOIIOICHUE 00Pa3LOB BEUIECTB KOJIMYECTBOM
1 Monb, uccienoBaHME OCOOCHHOCTEW pACTBOPEHHUS BEIIECTB C  PA3IMUHOMA
PaCTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIIEHHON MacCOBOM JOJIEN
PaCTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOJbI C META/UIAMUA (HATPUEM U
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KaIblIiEM) (BO3MOXHO MCIOJIb30BAHWE BUIACOMATECPUATIOB), HCCIICIOBAHUE
00pa310B HEOPraHMUYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, HAOIIOICHUE U3MEHEHMUS
OKPACKU MHAMKATOPOB B pACTBOPAX KUCJIOT U LIEJIOYEH, U3YUEHUE B3AUMOICHCTBHS
okcuna meau (II) ¢ pacTBOpOM CEpHOM KHUCIIOTBI, KACIOT ¢ METAJUIAMU, PEaKIUN
HEATpAIM3ALMH, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHMHM, BBITECHEHHUE OIHOIO
METaJJIa IPYTUM U3 PaCTBOPA COJIM, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TEME
«BaxHei1me Kaacchl HEOPraHUYECKUX COEAUHEH U

Ilepuoanueckunii 3axkoH wu Ilepuoamyeckass cucreMa XHMHYECKHX
saemeHToB JI. WU. MenaeneeBa. CrpoeHne aTomMoOB. XHMMH4YECKasi CBS3b.
OKHCITHTE/IbHO-BOCCTAHOBHTEJIbHbIE PEAKIIUH

[lepBbic MOMBITKUA KJIAcCU(PUKALIMM XUMUYECKMX 3JIEMEHTOB. [loHsTHE O
rpynnax CXOIHBbIX 3JIEMEHTOB (ILEJIOYHBIE M LIEJIOYHO3EMEIBHBIE METAJUIbI,
raJlOr€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOPblE 00pa3yroT aM(pOTEPHBIE OKCHIBI
Y TUJIPOKCHUJIBL.

[Teproanueckuit 3akoH. [lepuoauueckas cucteMa XUMUUYECKUX 3JIEMEHTOB /I.
H. Menpaeneera. KoporkonepuoaHas u niimMHHonepuoanas Gopmsl [leproanueckoii
cucrteMbl XxuMuyeckux oanemeHtoB . M. Menaeneesa. Ilepuoasl W rpymnnsl.
OU3NYECKHIA CMBICI MOPSAAKOBOTO HOMEPA, HOMEPOB MEPHUOJA U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oTonsl. DnekTpoHbl. CTpoeHHE
BJIEKTPOHHBIX ~ 000JIOYEK aroMOB nepBbix 20  XMMHUYECKUX  3JIEMEHTOB
ITepuonnyeckoii cucremel [[. M. MenaeneeBa. XapakTepuUCTHKA XUMUUYECKOTO
3JIEMEHTA IO €ro noJIokeHUIo B [lepuoanyeckoii cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMS paaMyca aroOMOB XUMHUYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO IPyIIaM U MepUoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanuecKon CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUS Hayku W npaktuku. [ M. MeHneneeB — yuyé€HbI U
IPXIAHMH.

Xumuyeckas CBs3b. KoOBajicHTHast (MOJISpHAsT M HEMOJIIPHAs) CBS3b.
ONEeKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHusi.  OKUCIMTENBHO-BOCCTAHOBUTENBHBIE  PEAKLMU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBJICHUS. OKUCIIUTENM U BOCCTAHOBUTEIIH.

Xumuueckuit Jkcnepumenm:

M3yuyeHUuEe OOpA3LOB BEIIECTB METALUIOB M HEMETAIOB, B3aUMOJCHCTBHUE
TMAPOKCUIA LMHKA C PACTBOPaAMM KHCJIOT M IIEJIOYEH, NMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX — TPUMEPBI  OKUCIMTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUi
(rOpEeHHE, PEAKLIMU PA3TI0KEHUS, COETUHEHUSA ).

Meostcnpeomemmule ceéasu
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Peauzanusi MEXNPEIMETHBIX CBSI3€H MPU U3YUYEHUM XUMHUM B 8 Kjacce
OCYIIECTBIISIETCS 4YEPE3 HCMOJb30BAHME KaK OOHIMX €CTECTBEHHO-HAYYHBIX
NOHSITUNA, TaK U MOHSATHM, SIBJISIOIIMXCS CUCTEMHBIMU JJISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O L[IUKJIA.

OO1IMe eCTECTBEHHO-HAYUYHBIE MOHATUS. HAY4YHBIA (akT, TMIoTe3a, TEOpUs,
3aKOH, AQHAJIU3, CHUHTE3, KiIacCU(pUKAUUs, TMEPUOJUYHOCTb, HAOIIOJIEHHE,
DKCIIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE.

du3uKa: Marepus, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU I, U30TOIIBbI,
PaIMOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKUNA 3apsiii, BEUIECTBO, TENO, OOBEM,
arperarTHoe  COCTOSHUE BELUECTBA, ra3, (PU3MYECKHE BEIUYMHBI, €IMHULIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1b1, COJIHLIE.

buosorus: portocuHTes, AbixaHue, ouocdepa.

["eorpadus: atmocdepa, ruapochepa, MUHEPAJIbI, TOPHBIE MOPO/IbI, MOJE3HbIE
MUCKONAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUJIACC

BewecTBo H XUMHYeCKasi peaKkuus

[Tepuoanyeckuii 3akoH. [lepuoanyeckas cucreMa XUMHUYECKUX JIEMEHTOB /I.
H. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHMHM CBOWMCTB
XUMHUUYECKUX 3JIEMCHTOB MEPBBIX TPEX MEPUOIOB, KU, KAJIBLIMSA U UX COCTMHEHU N
B COOTBETCTBMM C TOJIO)KEHHEM 3jeMeHTOB B llepuoamueckoil cucreme u
CTPOEHUEM UX AaTOMOB.

CTpoeHHE BEIIECTBA: BHUIABI XMMHUUYECKOM CBSA3H. THIBI KPUCTAUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJAa XUMUYECKOUN CBSA3H.

Knaccudukauus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XHUMHUYECKHE
CBOICTBA BEIIECTB, OTHOCAIUMXCS K PANIMYHBIM KJIACCAM HEOPraHUYECKUX
COCIMHEHHUMA, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccuukanus XMMHUECKUX PEAKLMIA 10 PA3IMYHBIM MPU3HAKAM (IO YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKLMHM BEIIECTB, MO TEMIOBOMY 3(dekTy, mo
MU3MEHEHUIO CTEMEHEH OKMUCIEHHMS XMMHMUYECKHUX 3JIEMEHTOB, MO O0OPAaTUMOCTH, MO
YYACTUIO KaTaIM3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLUHU, TEPMOXUMHUYECKUE
YPaBHEHMUS.

[loHsiTHE O CKOpPOCTM XUMHUYECKOW peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOr€HHBIX M TETEPOreHHBIX
peakuusx. [loHstue o karanuse. [IoHATHE 0O XUMUUYECKOM PaBHOBECUU. DAKTOPSI,
BIMSIIOLIME HA CKOPOCTh XWUMHUYECKOM PEAKUMUM U NOJIOKEHHE XHMHUUYECKOIO
PABHOBECHS.
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OKHUCINTENBbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMU,  JJICKTPOHHBIA  OajlaHC
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHOM ~ PEaKLMH. CocraBineHue  ypaBHEHM
OKHCJIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMA C  MCIIOJIb30BAHMEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopus 3EKTPOJUTUYECKON TUCCOLMALMH. DINEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C PA3JIMUYHBIMU BUJIAMHU
XUMHUECKOH CBsizu. CTeneHp auccounaunu. CUIbHBIE U CA0BIE 3JIEKTPOJIUTHI.

Peakiiuu HOHHOTO 0OMEHa. YCJI0BHS MPOTEKAHUs PEAKIIMI HOHHOTO OOMEHA,
NOJIHBIE M COKpAUIEHHBIE WOHHBIE ypaBHEHUs peakuuid. CBONCTBA KHUCIIOT,
OCHOBAHUi U COJIEH B CBETE MPEACTABJICHUH 00 3JIEKTPOIUTUUECKON TUCCOLMALIUH.
KayecTBeHHbIE peakii Ha MOHBI. [ToHATHE O rHApONIHU3E CONEi.

Xumuueckuit Jkcnepumenm:

O3HAKOMJIEHUE C MOJEIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — META/UIOB U HEMETAUIOB (rpaduTa M ajMasa), CIOKHBIX BELIECTB
(XJI0pYaa HaTpus ), UCCIEAOBAHUE 3ABUCUMOCTH CKOPOCTH XUMUUYECKON PEAKLUH OT
BO3JCHCTBUS  PA3IMUHBIX  (PAKTOPOB, HMCCIAEAOBAHUE  BJIEKTPOMPOBOAHOCTH
PACTBOPOB BEILLECTB, MPOLECCA TUCCOLMALMU KUCIIOT, IIET0YEN U COJIEN (BO3MOXKHO
UCNIOJIb30BAHUE BHUIEO MATEPUAIOB), MPOBEIEHUE ONBITOB, HJUIKOCTPUPYIOLLUX
NpU3HAKK TPOTEKAHWs peakuMid HMOHHOrO oOMeHa (00pa3oBaHUE OCAJKa,
BBIJICJICHUE Ta3a, OOpa30BaHME BOJIbI), OMBITOB, WIOCTPUPYIOIIMUX MPHUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX PEAKLM (FOPEHUE, PEAKLUU PA3JIOKEHUS,
COCIMHEHHUs), PACIO3HABAHME  HEOPraHMYECKUX  BEIIECTB C  MOMOIIBIO
KAYECTBEHHBIX PEAKLIMI HA MOHBI, PEIIEHUE SKCIIEPUMEHTAJIBHBIX 3a1a4.

HemeTtauibl U HX COeIHHEHHUS

OOmias xapaktepucTtuka rajaoreHoB. (OCOOCHHOCTH CTPOCHHMS aTOMOB,
XAPAKTEPHBIE CTENEHU OKUCICHUSA. CTpOoeHUE U (PU3MUYECKUE CBOWCTBA MPOCTHIX
BELIECTB — FAJIOTEHOB. XMMUYECKHAE CBOMCTBA HA pUMEPE XJ10pa (B3auMOACHCTBHUE
C METaUIaMM, HEMETAJUIaMH, LenodYamu). XiopoBoaopod. ConsiHas KHCIOTa,
XUMHYECKUE CBOWCTBA, MOJIYYCHHE, [MpUMEHEHUE. [leilcTBUe XxJjlopa W
XJIOPOBOAOPOAA HA OPraHU3M YeJIOBEKa. BakHEHILME XJTOPUIBI U UX HAXOXKIECHHUE B
PUPOJE.

OOwas xapakTepucThkKa 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHBIC CTEMNEHU OKUCIEHHs. CTpOEeHUE U (PU3NYECKUE CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOJAA U CEPbl. AJIZIOTPONHBIE MOAU(DUKALIMM KUCIOPOIa
U cepbl. XUMHYECKHE CBOMCTBA cepbl. CEpOBOAOPOI, CTPOCHHUE, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA. OKCHUIBI CEPbl KaK NMPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciaoTa, GU3NYECKUE U XUMUYECKUE CBOMCTBA (0OLIME KaK MPEACTABUTENS
Kacca KUCIOT U Creuu(pHUUecKUe). XUMUUYECKUE PEAKUUH, JIEKalulle B OCHOBE
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IPOMBILUICHHOTO CMoco0a MOJMyYeHUsl CEpHOW KUCHOTHL. [IpumeHeHHe cepHO
KACTOTHl. CONMM CEPHOW KHMCJIOTHI, KAYECTBEHHAs peakiMs Ha Cyjab(}ar-vuoH.
HaxoxnaeHue cepbl M €€ COCAMHEHUH B MPHUPOAE. XUMHUYECKOE 3arpsi3HEHUE
OKpPY>KaroIIEH Cpeabl COCAUHEHMSIMH CEPbl (KHCIOTHBIE OO, 3arpsi3HEHUE
BO3/yXa U BOAOEMOB), CIOCOOBI €r0 MPEAOTBPALICHHUS.

OOwas xapakTepucTuka 37JeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XaPAKTEPHBIE CTEMEHU OKUCIICHUS. A30T, PacnpOCTPaHEHHE B MPUPOJIE,
du3nyeckue U XuMuveckue cBoiictea. KpyroBopor azota B npupoje. AMMHAK, €0
(u3nYeCKUE U XUMHUECKUE CBOMCTBA, MOJIYyYeHHE U MpUMeHeHue. Cou aMMOHUS,
uX pU3nUecKre 1 XUMUYECKUE CBOICTBA, MpuMeHeHHe. KauecTBeHHas peakuus Ha
MOHbI aMMOHMs. A30THAs KUCIOTA, €€ MOJy4YeHHE, (PU3NYECKHME U XUMHUYECKHE
CBOWicTBa (0OLIME KAk TMPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonp30BaHUE HUTPATOB U COJIEN AaMMOHHUS B KQUECTBE MUHEPAJIbHBIX YAOOPEHHUIA.
XUMHUYECKOE 3arps3HEHUE OKPYXKAKOUICH Cpeabl COCTMHEHUSIMH a30Ta (KUCIOTHBIE
JOXAM, 3arps3HEHUE BO3[yXa, MOUYBBI M BOAOEMOB). Docdop, aIOTPONHBIE
moaupukauuu pocdopa, pusndeckre U xumuueckue coictea. Okeun docdopa
(V) u docdopHas kuciora, HU3MUECKUE U XUMHUYECKHUE CBOWCTBA, MOJYYECHHE.
Hcnonp3oBanue pocaroB B KAUECTBE MUHEPAIBHBIX YI0OPEHUI.

OOwas xapakTepucThka 31eMeHTOB [VA-rpynmnbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIIEHUS. Y TIEPO, AJUIOTPONHBIE MOAU(PUKALIUHY,
pPacpoCTpaHEHUE B MPUPOJE, PUBNUECKUE U XUMHUUECKHE CBOMCTBA. AAcCOpOuus.
Kpyroeopor yrinepona B mnpupoae. OKCUAbl yriepoaa, WX (uU3MYecKue u
XMMHMUYECKUE CBOKCTBA, [JEHCTBME HA IHKUBBIE OPraHU3Mbl, MOJIyYCHUE WU
NPUMEHEHUE. DKOJIOTHYECKHE MPOOJIEMBI, CBA3aHHbIE ¢ OKCHAOM yriaepoaa (IV),
TMNoTe3a rja00aJbHOr0 MOTEIUICHUS KJuMaTa, MapHUKOBBIA 3¢ ¢ekt. YrosbHas
KUCIOTA U €€ CONMM, UX (PU3MYECKUE M XMMHYECKUE CBOWCTBA, MOJYYECHHE U
npuMeHeHue. KauvecTBeHHass peakiusi Ha KapOOHAT-uoHbl. Kcnosib30BaHue
KapOOHATOB B OBITY, MEAUIIMHE, MTPOMBILIJIEHHOCTH U CEJILCKOM XO3HCTBE.

[lepBOoHavasibHbIE MOHATHS 00 OPraHUYECKUX BEUIECTBAX KAK O COCTUHEHHSIX
yriepoja (MEeTaH, 3TaH, 3TUJICH, aUETHIIEH, 3TAHOJI, NNIMLUEPUH, YKCYCHAs KUCIIOTA).
[IpuponHbIE HMCTOYHUKHM YIJIEBOJAOPOAOB (Yrojb, MNPUPOAHBIA Tra3, HedTh),
NPOAYKTHl MX nNepepaboTku (OEH3WH), MX pOJib B OBITY M MPOMBIIIJIEHHOCTH.
[loHsiTHE O OMOIOTUYECKU BAKHBIX BELLECTBAX: KHUpaX, O€jKax, yrjeBoAaX — M UX
poJIM B OKM3HM UEJIOBEKa. MarepuaJibHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COETUHEHUH.

Kpemuuii, ero ¢Qusnyeckne # XHUMHUYECKHE CBOMCTBA, MOJYYEHHE W
npuMeHeHue. CoeMHEHNs KpeMHUS B pupoe. OO1ue npeacTaBaeHust 00 OKCUIe
kpemHuus (IV) u kpemHueBoit kuciote. CUIUMKATBI, UX UCIOJIb30BAHUE B OBITY, B
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NPOMBILUIEHHOCTH. BakHEHIMe CTPOUTENBbHBIE MAaTepUasibl. KEPAMHUKA, CTEKIIO,
HEMEHT, OeToH, xkene300eToH. [IpoOaembl  0€30MaCHOT0  MCMOJB30BAHMS
CTPOUTENBHBIX MATEPUAIIOB B MOBCEAHEBHOM YKU3HU.

Xumuueckuit ykcnepumenm:

U3y4YEeHHE 00pa3IlOB HEOPTraHUYECKUX BEIIECTB, CBOHCTB COJISHON KHCIIOTHI,
NPOBEACHUE KAQUECTBEHHBIX PEAKLMNA HA XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB
X MPOTEKAHHUS, OMBITHL, OTpAXKAOIME (PU3NUECKHME U XMUMHYECKHUE CBOMCTBA
TATIOTEHOB U MX COCIMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJICOMATEPUAIIOB),
O3HAKOMJIEHUE ¢ 00pa3LiaMy XJIOPHAOB (TAJIOTEHUAOB), 03HAKOMJIEHHE C 00pa3LamMu
Ceppl M €€ COCAMHCHUSMH (BO3MOXXHO HCIOJB30BAHUE BUJICOMATEPUAIOB),
HaOI0AEHKNE Mpoliecca OOYIIIMBAHUS caxapa Moj ACHCTBUEM KOHUEHTPUPOBAHHOM
CEPHOI KMCJIOTHI, U3yUEHUE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI,
NPOBEACHUE KAYECTBEHHON peakluuu Ha Cysib(paT-uoH U HAOIOACHUE NPU3HAKA €€
NPOTEKAHUs, O3HAKOMJIEHUE C (PU3MYECKUMHU CBOMCTBaMM a30Ta, (ocdopa U UX
COCIMHEHMI (BO3MOKHO MCIOJIb30BAHUE BUACOMATEPUAIIOB), 00pa3liaMy a30THBIX
1 ($ochopHbIX yAOOpEHUH, MOJydYeHUe, COOUpaHUe, PACO3HABAHUE U U3YUYCHHE
CBOICTB aMMMaKa, NMPOBEACHHE KAYECTBEHHBIX pPEAKUMHA HA MOH AMMOHHUS H
docar-uOH W M3yYECHUE MPU3HAKOB HUX NPOTEKAHHUs, B3aMMOJCHCTBHUE
KOHLUEHTPUPOBAHHON Aa30THOM KHUCJIOTBI C MEIbI (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), HM3YYEHHE MOJEIEH KPUCTAUIMYECKUX PEETOK anMasa,
rpadura, QyinepeHa, 03HAKOMIJICHHE C MPOLECCOM aAcOpOLMM PacTBOPEHHBIX
BEUIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM IPOTHBOras3a, IOJIYYEHUE,
coOMpaHue, pacrno3HaBAHUE U M3YyUEHUE CBOMCTB YIVIEKUCIIOrO ra3a, MpoBEICHHUE
KaYeCTBEHHBIX PEAKIMI HA KapOOHAT M CWJIMKAT-UOHBI U U3YUEHUE MPU3HAKOB UX
NPOTEKAHMS, O3HAKOMJIEHUME C MNPOAYKLUMEH CHIMKATHOW NPOMBILUIEHHOCTH,
PELIECHUE DKCIIEPUMEHTANIBHBIX 3aJa4 N0 TeMe «BakHelliue HeMeTauibl U uX
COCIMHEHHUSY.

Mertasibl 4 X COeAUHEHHS

OO1as XapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
UX TNOJIOKEHHUs B [leppoanyeckod cucTeMe XUMHYECKUX dnemeHtoB . WM.
MenpaeneeBa U CTpoeHust aTOMOB. CTPOECHHUE METALIOB. MeTtajuinueckas CBsi3b U
METAUIMYECKAS ~ KPUCTAUIMYECKAS  PEIIETKA.  DJIEKTPOXUMHUYECKUMUA  Psl
HanpsHDKEHUH MeTauioB. OU3NYECKUE U XUMHUYECKUE CBOMCTBA MeTauioB. O0mue
CHocoObl MOJIy4eHUsST METAIOB. [IOHATHE O KOPpO3WM METANIOB, OCHOBHBIE
CHOCOOBI 3aLUUTHI UX OT KOPpo3uu. CIiiaBsel (CTalb, YyTYH, JOPATIOMUHUN, OpOH3a)
Y UX NPUMEHEHUE B ObITY ¥ MPOMBILUICHHOCTH.

[[{e04HBIE METALIBL MOJIOXKEHUE B [Iepuoanveckoil cucreMe XMMHUYECKUX
anemeHToB J[. 1. MeHnaeneeBa, CTpOEHUE UX aTOMOB, HAaXOXXJIECHHUE B MPHUPOLE.
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OU3MYECKUE U XUMHYECKUE CBOMCTBA (HA MpUMEpEe HATpus U Kanus). OKCUIsl U
TMAPOKCUABI HATpus W Kajausa. [IpUMEHEHHE MIECTOYHBIX METAUIOB W HUX
COEIMHEHUH.

[Ile104YHO3EMENBHBIE METAIJbl MarHMM W KaJdbLMH: TMOJOXKECHHUE B
[Teproanyeckoi cucreMe xuMruueckux 3jaeMeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HAXOXJEHUE B TPUPoJc. PU3NUECCKUE U XUMUYECKUE CBOWCTBA MArHUs U
KaJibLMs. BaykHeHIMe COeIMHEHUS KaJIbIUs (OKCU, TUAPOKCU, COJH ). ZKECTKOCTh
BOJIbI U CITOCOOBI €€ YCTPAHEHHUS.

AJFOMUHUIA: TOJIOKEHUE B [IepruoIM4eCKOi CUCTEME XUMUYECKHUX 3JIEMEHTOB
. . MenpaeneeBa, CTPOCHUE aroMa, HaxOXACHUE B rpupoac. DU3UUECKUE U
XUMHUYECKUE CBOMCTBA alltOMUHUS. AM(OTEPHBIE CBOMCTBA OKCHIA U TMAPOKCU]IA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanyeckoil CUCTEME XUMUUYECKUX JJIEMEHTOB /1.
M. MeHneneeBa, CTpOEHUE aroMa, HaXOXAEHUE B Ipupoae. PU3nYecKue U
XUMHUUYECKUE CBOMCTBA Xkene3a. OKCUIbI, TUIPOKCUIBI M cou kenesa (1) u xxenesa
(IIT), nx cocTas, CBOMCTBA U MOJTYyUYCHHE,

Xumuueckuit JKcnepumenm:

O3HAKOMJIEHME C oOpa3liaMM METAJIOB W CIUIABOB, WX (PU3MYECKUMU
CBOMCTBAMHU, M3YUYEHHUE  PE3YJIbTATOB  KOPPO3UHM  METAIOB  (BO3MOKHO
MCINOJIb30BAHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJCUCTBHS OKCHJA
KAIbLIMS W HATpUs C BOJOM (BO3MOXXHO MCIHOJIb30BAHUE BHUICOMATEPUATIOB),
UCCJIENOBAHUE CBOMCTB >KECTKOW BOJIBI, MPOLECCA TOPEHUS XKENE3a B KUCIOPOJE
(BOBMOXKHO  HCMOJIb30BAHUE  BHJICOMATEPHAJIOB), MPU3HAKOB  MPOTEKAHUS
KQUECTBEHHBIX PEAKIIMI HAa MOHBI. MAaTHUS, KAJIbLMS, ATFOMUHUS, LIMHKA, Xkene3a (11)
u >kenesa (II1), meau (II), HaOnroAeHME U OMMCAHUE MPOLECCOB OKPALIMBAHMS
IUIAMEHA WOHAMU HATpUS, Kajusg M KaIbUUs (BO3MOXKHO MCHOJIb30BAHUE
BUJIEOMATEPUAJIOB), UCCJIeI0BaHUE aM(DOTEPHBIX CBOMCTB r’MAPOKCHIA ATFOMUHUS U
TMAPOKCHAA LIMHKA, PCUICHUE SKCIEPUMEHTAJIBHBIX 3a7a4 N0 TeMe «BakHeinmme
METAJUTbI U UX COCTUHCHUSY.

XHMHS H OKpY’KaKOLIas cpeaa

Bemectsa 1 marepuansl B IMOBCEAHEBHON J>KU3HM uesoBeka. beszomacHoe
MCIOJIb30BAHUE BEIIECTB U XUMHUYECKUX peakiuii B ObiTy. [lepBas momolb mpu
XUMHUUYECKUX 0KOrax U OTPABJICHUSIX.

XHAMMYECKOE 3arpsi3HCHUE OKPYXKAKOUIEH cpeabl (MpeaenbHas J0myCTUMAast
KOHILICHTpauus BewecTs, najgee — [1JIK). Poap XuMuM B pEIIEHUH 3KOJOTMYECKHUX
npodJeM.

Xumuueckuit yJKkcnepumenm:
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U3yueHue o0pa3lOB MATEpUAIOB (CTEKJIO, CIUIAaBBI METAJJIOB, MOJMMEPHBIE
MaTepUaIbl).

Meoswcnpeomemmule ceéasu

Peanu3ariuss MEXNPEIMETHBIX CBs3€il MpH HM3YYeHHMM XMMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4YEPE3 HUCHOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX
MOHSATHH, TaK W TMOHATHH, SBJISIOMIMXCS CUCTEMHBIMH JJIs1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LMKJIA.

OO1IMe eCcTeCTBEHHO-HAYUHbIC TOHSATHS. HAy4HBIH (PaKkT, rumores3a, 3aKoH,
TEOpUsl, AHAIM3, CHUHTE3, Kiaccupukauus, MEPUOJAUYHOCTb, HAOIIOACHUE,
AKCIEPUMEHT, MOJCIMPOBAHUE, HM3MEPEHUE, MOJE/b, SBJICHHE, MapHUKOBBIN
3 PeKT, TEXHOJIOTHS, MATEPUAJIBI.

duzuka: MmaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIM/I, U30TOIIHI,
PaaIMOAKTUBHOCTD, MOJIEKYJIA, ANIEKTPUYECK Uit 3aps, MPOBOIHUKH,
NOJYNPOBOJHUKH, JAMSJICKTPUKH, (POTOGIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperatHoe COCTOSIHUE BELIECTBA, a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAs
peméTKa, CIUIaBbl, (GU3WYECKHUE BEITUYMHBI, €IMHMIIBI M3MEPEHHUS, KOCMHUYECKOE
NPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, CONHIIE.

Bbuonorust: portocuHTe3, nbixaHue, Ouocdepa, 3KOCUCTEMA, MUHEPAIBHBIC
y10OpEHHS, MUKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTRA.

["eorpadus: atmocdepa, ruapocdepa, MUHEPAJIbI, TOPHBIE MOPOJIbI, MOJIE3HbIE
MCKOIAEMBbIE, TOTUIMBO, BOJHBIE PECYPCHI.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YyJIbTaThl OCBOCHUSI MPOrPaMMbl OCHOBHOTO OOWIETO
00pa3oBaHMsl AOCTUTAOTCS B XOA€ OOyYEHUs XHMHUU B COUHCTBE Y4E€OHOW M
BOCITUTATENIBHON NEATEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUICKUMU
COLMOKYJIBTYPHBIMU U JAYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU, IPUHATBIMH B
oOulecTBe MpaBWIaMM M HOPMAMM TOBEAEHUS M CIOCOOCTBYIOT MNpoLECCaM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALIUN 00y YarOLIUXCS.

JIMYHOCTHBIE ~ pE3yJbTAThl  OTPAKAKT  TOTOBHOCTh  OOyyarouxcs
PYKOBOJICTBOBATECA CHUCTEMONl  IMO3UTHUBHBIX LEHHOCTHBIX OpUEHTALUUNA U
pacILINpPEHNE ONBITA AEATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUSA:

[IEHHOCTHOI'0 OTHOILEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJICAWIO0, MMOHUMAHUs 3HAYEHUs] XUMHUYECKOW HAyKH B JKU3HU
COBPEMEHHOTO OOUIECTBA, CMOCOOHOCTH BJIAJETh NOCTOBEPHOH MHpoOpMauuei o
NEPEAOBBIX NOCTHIKEHUAX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW XHUMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa M OOILECTBA;

2) rpakIaHCKOro BOCIIMTAHUSI:

NPEACTABICHUS. O COLMAIBHBIX HOPMax M IIpaBHjIaX MEXIMYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM, y4eOHOMCCIIEI0BATEIBCKOM, TBOPUECKON U IPYIUX BUAAX ACITEIBbHOCTH,
FOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOU JEATENBHOCTA MPU BBINOJTHEHUH
yueOHBIX, MO3HABATEJIBHBIX 3a/1a4, BBIOJIHEHUM XUMHUUYECKUX SKCIIEPUMEHTOB,
CO3/1aHUM YUYEOHBIX MPOEKTOB, CTPEMJIEHHSI K B3aMMOIIOHUMAHHIO U B3aMMOIIOMOLIH
B MPOLIECCE ITOW YUEOHOM AEATEIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEJICHHE
U IMOCTYNKKU CBOMX TOBAPUILIEN C IMO3ULHUHA HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIIEACTBUM MTOCTYIIKOB,

3) HEHHOCTH HAYYHOI' 0 NIO3HAHMSL:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XMUMHUUYECKON PEaKLUu,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U COCTaBIIAIOLINE
OCHOBY Il MOHMMAHHUS CYIIHOCTM HAYYHOW KapTHHBI MHpA, NMPEACTABIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOABI, B3aUMOCBA3SX YEJIOBEKA C
MPUPOIHON CPEOA, O POJIM XMMHUM B IO3HAHUHM dTUX 3aKOHOMEPHOCTEN,

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHMIA 110
XUMHH, HEOOXOOUMBIE Uil OOBACHEHUS HAOMIOJAEMBIX TMPOLIECCOB U SIBJICHHIA,
NO3HABATENbHOM, MHPOPMALMOHHOW M YHUTATENBbCKOW KYJBTYPbI, B TOM YHCIE
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HABBIKOB CaMOCTOSITENIbHOM paboThl € Y4YEOHBIMHM TEKCTaMHU, CIPABOYHOM
JUTEPATypOl, JTOCTYMHBIMU TEXHHUUYECKUMH CpPEACTBAMH MH(POPMALMOHHBIX
TEXHOJIOTUH,

MHTEpEC K OOYYEHUID M MO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH M
CHOCOOHOCTh K  camMO00pa30BaHWIO, MPOEKTHOW W MCCIIEI0BATENbCKOM
JEATEILHOCTHA, K OCO3HAHHOMY BBIOOPY HAMPABJICHHOCTH U YPOBHSI OOy4YEHUS B
JIAJIbHEMLIIEM

4) popmMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU J>KM3HHU, OTBETCTBEHHOIO OTHOLUEHUS K CBOEMY
3IOPOBBIO, YCTAHOBKM Ha 30POBBI 00pa3 >KU3HU, OCO3HAHUE MOCIECACTBUNA M
HEMPUSATUE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOT0JIsl, HAPKOTHUKOB, KYPEHHUS),
HEOOXOAMMOCTH  COOMIOJCHUST MpaBWJl O€30MaCHOCTH TMpU  OOpalCHUU C
XUMHUYECKUMHU BEUIECTBAMU B OBITY M PEAIBHOM JKU3HU;

S) TpyaoBoro BocnuraHus:

MHTEPEC K MPAKTUYECKOMY M3Y4YEHUIO NTPO(dECCuil M Tpyaa pa3IMyHOro poja,
YBOKCHUE K TPYy U PE3YJITATAM TPYIOBOM AEATEIBHOCTH, B TOM YMCIIE HA OCHOBE
NPUMEHEHUS  TNPEAMETHBIX 3HAHMM MO  XMMHH, OCO3HAHHBI  BBIOOP
VH/IMBUIyAJTbHOM TPACKTOPHH MPOJOHKEHUST 00PA30BaHUS € YUETOM JIMYHOCTHBIX
MHTEPECOB U CMIOCOOHOCTU K XUMHUH, OOLIECTBEHHBIX UHTEPECOB M MOTPEOHOCTE,
yCMEIHONW MPOPECCHOHATBHON IEATENBHOCTH U PA3BUTUSI HEOOXOJAUMBIX YMEHUH,
TOTOBHOCTB a1aliTUPOBATHCS B MPO(HECCHOHATIBHOM Ccpene;

6) 3K0JIOrHYeCKOr0 BOCTIMTAHHS:

HKOJIOTUUYECKH LIENECO00PA3HOE OTHOUIEHUE K MPUPOJE KAK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYLIECTBOBAHMS, NMOHUMAHME LIEHHOCTA 3I0pPOBOr0 H
Oe3omacHOro o00paza KH3HU, OTBETCTBEHHOE OTHOLUEHHUE K COOCTBEHHOMY
(U3NYECKOMY U TICUXUYECKOMY 30POBBIO, OCO3HAHME LEHHOCTU COOIOACHMUS
npaBuj1 0€30MaCHOTO MOBEAEHUSI MPU padOTE C BEILIECTBAMH, & TAKKE B CUTYALIUSIX,
YIPOKAIOIIMX 310POBBIO U )KM3HU JIFOICH;

CHOCOOHOCTH MPUMEHATh 3HAHMS, MOJIyYaeMbIe NMPU U3YUYEHUU XUMUH, JUIS
PELIECHUS 3a1a4, CBI3aHHBIX C OKPY KArOLIENH MPUPOAHON CPEAON, Ul MOBBIILIEHUS
YPOBHSl  3KOJOTMYECKOHW  KYJBTYPBl, OCO3HAaHUS MIOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M NyTEH MX PELICHUs] MOCPEACTBOM METOAOB XHMMUM,
DKOJIOTUYECKOTO MBILUIEHUS, YMEHUS PYKOBOJACTBOBATHCS UM B MMO3HABATEJIBHOM,
KOMMYHUKATUBHON U COLIMAJIBHON IIPAKTUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pPE3YJbTATOB BBIACISAIOT 3HAYMMBIC JUIS
(opMUPOBaHUS MUPOBO33PEHUS OOIICHAYYHbIE MOHITHUS (3aKOH, TEOPUS, TPUHLINII,
runote3a, (axkr, cucremMa, MNPOLECC, OSKCIEPUMEHT U JAPYroe.), KOTOpbIE
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UCTOJIb3YIOTCS B €CTECTBEHHO-HAYUHbIX YYEOHBIX MpPEeAMETax M MO3BOJISIIOT Ha
OCHOBE 3HAHUI M3 ATUX NMPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IIEJOCTHOM
Hay4yHOUN KapTMHE MHMpA, U YHUBEPCAIbHbIC yUeOHbIE NEHCTBUS (MTO3HABATEIbHBIE,
KOMMYHUKATUBHBIC, PErYJSTUBHBIC), KOTOpbIE OOECIEUMBAOT (POPMUPOBAHKE
FOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO M OCYIICCTBJIICHUIO y4eOHOM
JEATENBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUsI

ba3oBble joruyeckue geicTBus:

YMEHHSI HKCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBILUICHUS MPH OCBOCHUH
3HAHWI. PacKpbIBaTh CMBIC] XUMMUYECKHX MOHATUHA (BBIACISATH UX XapaKTEpPHbIC
NPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JPYTMMH TMOHSTUSMH), MCHOJb30BaTh
NOHSTHS ISl OOBSICHEHUS OTJENBHBIX (PAKTOB U SIBJICHUM, BEIOUpPATh OCHOBAHHUS U
KPUTEPUM ISl KJIACCU(PUKAIUU XMUMHYECKUX BEIIECTB U XUMHUUECKHX PEAKIUH,
YCTAHABJIMBATh MPUYMHHO-CJEACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3YUYECHUS,
CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTHUBHBIE, ACAYKTUBHBIC, 110 aHAJIOTUH),
JIENaTh BHIBOJbI U 3aKTHOUYEHUS,

YMEHHE TMPUMEHSTh B TNPOLECCE TMO3HAHUS TOHATHS (MPEAMETHBIE WU
METANPEAMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJIb3YEMbIC B XMMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHIEMBIE B XUMUU MOJICJIbHBIE MPEACTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJI 3JIEMEHTA), XUMHUYecKas (opMmysia U ypaBHEHHE
XUMHUYECKON peakiMi — MpU PEIICHUH YYEOHO-MTO3HABATENIbHBIX 3a]a4, C YYETOM
ATUX MOJEJBHBIX MPEACTABJICHUN BBISBISATH U XaPaKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKKU U3YYAEMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUECKUX PEAKIUH,
BBISIBJISATh  OOIIME  3aKOHOMEPHOCTH, MPUUYMHHO-CJICACTBEHHBIC CBS3M U
NPOTUBOPEYUS B MU3yYAEMbIX MPOLECCAX U SBJICHUSIX.

ba3oBble ucciie0BaTeIbCKHE TeiiCTBHS:

YMEHHE HCIOJIb30BaTh IMOCTABJEHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBBI /11 (HOPMUPOBAHUS TUIIOTE3BI 11O TPOBEPKE
NPABWJIBHOCTU BBICKA3bIBAEMBIX CY>KJICHUM;

NpUOOPETEHHE ONbITa MO IJIAHWPOBAHUIO, OPraHU3allMd U TMPOBEJIEHUIO
YUCHUUYECKUX DJKCIMEPUMEHTOB, YyMEHUE HaOMoaaTh 3a XOAOM IHpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yJbTar, GopMyIUupoBaTh 000OIICHUS U
BBIBOJIBI 110 PE3yJbTaTaM MPOBEAEHHOIO OMNbITA, UCCAEAOBAHUS, COCTABJISATh OTUET
0 MPOJENIAHHOM padoTe.

PaGora ¢ undgopmanmueii:

YMEHHE BBHIOMpATh, AHAIM3UPOBATH WM HUHTEPNPETUPOBATH HHEGOPMALIMIO
Pa3IMYHBIX BUAOB U (POPM MPEACTaBIICHUS, MOJTYYAEMYIO U3 Pa3HbIX UCTOUYHUKOB
(Hay4yHO-TIONyJiIpHas JIUTEpaTypa XUMHUYECKOrO COJACpKAHUS, CIPABOYHBIC
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nocobus, pecypcbl HMHTEpHETA), KPUTMYECKH OLIEHMBATh NPOTUBOPEUMBYH) H
HEJOCTOBEPHYIO MH(OPMALIHIO;

YMEHUE NPUMEHSTh Pa3JM4HbIE METOABI M 3aMPOChl MPH MOUCKE U O0TOOpE
MHPOpPMAMK M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJs1 BBIIOJHEHMS
yueOHBIX U MO3HABATEIIBHBIX 3a/1a4 ONPEACIEHHOTO TUIA, MPUOOPETEHUE ONBITA B
00NacTi  MCMOJIB30BAaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYPOW aKTUBHOTO MCIOJIb30BAHUSI PA3JIMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIBHYIO (POPMY MpEACTABICHUS UHPOPMALIMK U
WITIOCTPUPOBATh PEIIAEMbIE 3aa4d  HECJIOXHBIMH CXEMaMH, JUarpaMMaMmy,
Apyrumu (popMaMu rpaduku U UX KOMOMHALUSIMU,

YMEHUE UCHOJB30BaTh M AHAJM3UPOBATh B Mpouecce y4yeOHOH U
UCCJIE0BATEIBCKON NEATENBHOCTH MH(POPMALIMIO O BIMSHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOI'0 XO3sMCTBA W TPAHCIIOPTA HA COCTOSHUE OKPYXKAKOLIEH MPUPOIHON
CPEBL.

KoMMyHHKATHBHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

YMEHUS 3aaBaTh BOMPOCHI (B XOJI€ IUAJIOTa U (WJIM ) TUCKYCCHUM ) MO CYILIECTBY
oOcyxnaeMoi  TeMbl, (POpPMYJUpPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIBHO
BBITOJIHEHHUS MTPEAIOKEHHOM 3a1a4H;

YMEHUS  MPEACTABIATH  MOJYYECHHBIE  PE3yJbTaTbl  MO3HABATEIIBHON
JEATEIbHOCTY B YCTHBIX M MUCBMEHHBIX TEKCTaX; [JeNaTh MPE3CHTALUIO
PE3yJIbTATOB BBIMOJHEHUSI XUMHYECKOTO 3KCIEPUMEHTA (Ja0OPATOPHOTO OMbITA,
71a00paToOpHO# pabOThI MO UCCAEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

YMEHHUS y4e€OHOrO0 COTPYJHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMH
NO3HABATENILHOM M MCCIEAOBATEIbCKOM  OEATENIBHOCTM  MPU  PELICHUU
BO3HUKAKOLIMX MPOOJIEM HAa OCHOBE YYETa OOIIMX MHTEPECOB M COIJIACOBAHMS
no3uLMid (00CYKIEHUsI, OOMEH MHEHHUSMHU, «MO3TOBBIC LITYPMbD), KOOPAUHALMS
COBMECTHBIX [JIEUCTBUI, OINpPEACICHUE KPUTEPHEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM padOThI U APYTHUE).

PeryisiTuBHbIe YHUBEpPCAJIbHbIC y4eOHbIe AeiCTBUS:

YMEHUE CaMOCTOSITENIBHO OMNPEACATh LEIU JESITEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JESATENbHOCTh, BEIOMpaTh Hanbosee 3PPeKTUBHBIE CIOCOOBI PELIEHHS YUEOHBIX U
NO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIbBHO COCTAaBJIATh WM KOPPEKTHPOBATh
NPEUIOKEHHBIA  QJITOPUTM  JACUCTBUN IPU  BBINIOJIHEHUH 3aJaHU C  y4ETOM
MOJYYEHUS] HOBBIX 3HAHMH 00 M3yyaeMbIX OOBEKTAX — BEIICCTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IMOJIYYCHHOTO pE3yJbTaTa 3asBJICHHOW LIEJU, YMEHHUE
UCMOJIb30BaTh U AHAJTM3UPOBATHh KOHTEKCTHI, IPEJIAracMbi€ B YCJIOBUM 3aJaHUMA.

INPEJIMETHBIE PE3VYJIBTATbBI
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B cocraBe mNpeAMETHBIX pPE3yJbTaTOB MO OCBOEHUK 00A3aTEIbHOrO
COJIEP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaecpanbHON paboueil mporpaMMmoHu,
BBIJICTISIFOT. OCBOCHHBIE OOYYArOIIMMUCS HAyYHbIE 3HAHUS, YMEHHUS U CIOCOOBI
AcHCTBUA, cnenupuyeckue A OPEeIMETHOW 00JacTH  «XUMHUS», BUIBI
JNEATENBHOCTA 1O  IMOJIYYEHUIO HOBOTO  3HAHUSA, €ro  MHTEPIPETALMH,
npeoOpa3OBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaLIUSX.

K koHly 0OyueHus B 8 Ki1acce npeIMETHbBIE PE3yJIbTaThl HA OA30BOM YPOBHE
JOJHKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y O0YUAOLINXCS YMEHMUIA:

e PpaCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHSATUNA: aTOM, MOJIEKYJA,
XUMHYECKUN DBJIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(OIHOPOHAs ¥ HEOAHOPOAHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS AaTOMHAs U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEILUECTBA, MOJIb, MOJSIpPHAs Macca,
MaccoBas 10JisI XUMUYECKOTO 3JIEMEHTA B COEAMHEHUU, MOJIIPHBIA O0BEM,
OKCHUJ, KHCJIOT4, OCHOBAHHUE, COJIb, JJEKTPOOTPULIATEIBHOCTD, CTENEHD
OKHCJICHUSI, XUMHUYECKasi peakuus, KiacCu(UKalus peakuuil: peakuuu
COCIMHEHHUs, PEAKUMU PA3JIOKEHHUS, PEAKUMHU 3aMEIICHMS, PEaKLUU
00MEHA, 3K30- M SHAOTEPMUUYECKUE PEAKLIMHU, TEMIOBOH 3PPEKT peakuuu,
PO aToMa, SJICKTPOHHBIN CJIOH aToMa, aTOMHAasi OpOUTaIb, PAIUYC aTOMA,
XUMHUYECKas CBA3b, MOJSIPHAS M HEMOJISIPHAS KOBAJICHTHAS CBSA3b, MOHHAS
CBsA3b, HOH, KAaTHOH, AaHWOH, pPAaCTBOpP, MaccoBas [JO0Jid BELIECTBA
(mpOLICHTHAsE KOHLICHTPAIKsi) B paCTBOPE;

e WUIKOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHWMHMUYECKMX TOHATHA MU
NPUMEHSATH 3TH IOHATHS IPY ONIMCAHUM BEILECTB U UX MPEBPALLECHHUNA;

e HCHOJB30BATh XUMHMYECKYIO CHUMBOJMKY JJsi COCTaBJEHUS (HopMyi
BEIIECTB U YPABHEHUI XUMUYECKUX PEAKLIUA,

e OMNPEACNATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX,
CTEMIEHb  OKUCJIEHMS  3JIEMEHTOB B OMHAPHBIX  COCIMHEHMSX,
NPUHAMJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COCAUHEHUN I10
dopmysiam, BHJI XUMHUYECKOH CBS3M (KOBICHTHAass M HWOHHAs) B
HEOPraHUYECKUX COCTAUHEHUSX;

e packpbiBaTh cMbich Ilepuomuyeckoro 3akonHa J[. M. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJAMYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX JJIEMEHTOB OT MX NOJIOKEHUs B lleproamyeckoi cucreme,
3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, NMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYEHUS1, 3aKOHA ABOraapo;

e ONWCHIBATh M XapakTepu3oBarh TaOnMuHyr ¢opmy [lepuonnyeckoii
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB. pa3jidyaTb MOHATHS «IJIaBHas
noarpynmna (A-rpynna)» v «nodouynas noarpynna (b-rpynna)y, mMajsie u



rocyJapCTBEHHOE O10KeTHOE 001Ieo0pa3oBaTenbHoe yupexacHue Camapckoi 001acTH rUMHA3HUs
umeHu 3acaykeHHoro yuutens Poccuiickoit @eaepaiuu Cepres Bacunbesuua bafimeHosa ropoaa
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OONBIIME NEPUOABI, COOTHOCUTH OOO3HAYECHMS, KOTOPbIE HMMEIOTCS B
tabmuue «llepuonuueckas cucrtema XuMuU4eckux 3jemeHtoB . H.
MeHnpaeneeBay € UYUCIOBBIMU XAPAKTEPUCTUKAMM CTPOCHHUS aTOMOB
XMUMHMUYECKUX 3JIEMEHTOB (COCTAB U 3apsial Apa, 00IIEE YUCIIO 3JIEKTPOHOB U
pacnpeneneHle ux o 3JIEKTPOHHBIM CIIOSIM ),

e KiaccU(pUUMPOBATh XMMHUUYECKUE BJIEMEHTBI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKUE PEAKLUMHU (MO0 YUCIY M COCTABY Y4YACTBYIOIIMX B PEAKLMU
BEIIECTB, N0 TEMIOBOMY 3D (DeEKTY);

e XapaKTEepH30BaTh (OMUCHIBATH) OOLIME XMMHYECKHE CBOMCTBA BEIIECTB
PA3NMYHBIX KJIACCOB, NMOATBEP>KAAs ONUCAHUE MPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUNA COOTBETCTBYIOIUX XUMHUYECKUX PEAKLINN,

e IPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTIO
COCTaBa, BO3MOKHOCTM TMPOTEKAHUS XUMHUYECKUX NPEBPALLCHUA B
PA3NMYHBIX YCIOBUSX,

e BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MaCChl BELIECTB,
MacCOBYIO [IOJIF0 XMMHUYECKOr0 3JEMEHTA MO (POpMysie COEAMHEHUS,
MacCOBYIO JIOJIKO BEILECTBA B PACTBOPE, MPOBOAUTE PACUYETHI 110 YPABHEHHUIO
XUMHUYECKON peakInu;

e TIPUMEHATH OCHOBHBIEC ONIEPALIMH MBICIIMTEJIBHON AEATENIBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, OOO0OIICHUE, CUCTEMATU3ALMIO, KiacCU(PUKaIHUIO,
BBISIBJIEHUE NPUYUHHO-CIIEACTBEHHBIX CBA3€H — I M3YYEHHUs CBOWCTB
BEUIECTB M XUMHUUYECKHX PEAKLMI, €CTECTBEHHO-HAYYHBIE METO/IbI
NO3HAHUS — HAOIKOJEHHE, U3MEPEHUE, MOACIUPOBAHUE, IKCIEPUMEHT
(peasIbHBINA U MBICJICHHBIN ),

e CJIEIOBATh MPABWJIAM MOJIb30BAHUS XUMUYECKOU MOCY 101 1 JJaDOpaTOPHBIM
o0OpyJOBaHUEM, a TaKXe NpaBWwiaM OOpallleHUs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKLUUSMHU MO BBIINOJHEHUIO JIADOPATOPHBIX
XMUMHUYECKUX OMBITOB MO MOJYUYEHUIO U COOMPAHUIO TA3000pa3HbIX BEIIECTB
(BOIOpPOJA M KHMCIIOPOJA), MPUTOTOBJIEHUID PACTBOPOB C OMPEAECIEHHON
MacCOBO#M J0JIEW pacTBOPEHHOrO BEIIECTBA, IJIAHUPOBATH U IPOBOIUTH
XUMHYECKHE SKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB LUEJNOYEH H
KUCJIOT ¢ NOMOUIBK) MHAMKATOPOB (JJAKMYC, (PeHON(TaNEnH, METUIIOPAHXK
U PYyTHUE).

K koHIly 0OyueHus B 9 Kj1acce npeIMETHBIE PE3YyJIbTaThl HA OA30BOM YPOBHE

JOJHKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAOLINXCS YMEHHUIA:

e paCKpbIBaTh CMBICII OCHOBHBIX XWUMHUYECKMX IOHATHH: XMMHUYECKHM
JJIEMEHT, arOM, MOJIEKYJIA, MOH, KaTHOH, AHWOH, NPOCTOE BEILUECTBO,
CJIOXKHOE BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTENEHD
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OKHUCJICHHS, XMMUYECKasl PEaKIUsl, XUMUYECKasl CBs3b, TEIJIOBOU 3P ekt
peaKuuu, MOJib, MOJIIpHBIA  OOBEM,  pacTBOpP,  BJIEKTPOJIHUTHI,
HEBJICKTPOJIUTHI, J3JIEKTPOJIMTHYECKAS OUCCOLMALMS, PEAKIMU WOHHOIO
oOMEHa, Karaju3aTop, XUMHUYECKOE paBHOBecUe, oOOpaTUMble U
HeOoOpaTUMBbIE PEaKIUU, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH,
OKHUCJIUTENb, BOCCTAHOBUTEJIb, OKUCJICHUE U BOCCTAHOBJICHUE, AJUIOTPOITHUS,
aMm(pOTEPHOCTD, XUMHUYECKas CBSI3b (KOBAJICHTHAA, WUOHHAA,
METAJUTMYECKAS ), KPUCTAJUTMYECKAS PEIIETKA, KOPPO3US METALJIOB, CILJIABBI,
CKOPOCTh XMMHUUYECKON PEAKUUU, MPEAECIBHO JONMYCTUMAas KOHLECHTpaLus
ITJIK BewiecTna,

e WUIKOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHWUYECKUX TOHATUH W
NPUMEHSATH 3TH MOHITHUS IPUA ONMMCAHUU BELIECTB U UX MPEBPALLICHUN,

e HUCMOJB30BATh XHUMHUUECKYIO CHUMBOJIMKY JUIsl COCTaBJICHHS (PopmyJ
BEIIECTB U YPABHEHUI XUMUYECKUX PEAKLIUA,

e ONPEAEIATH BAJICHTHOCTb U CTENEHb OKUCIICHUS XUMUYECKUX JJIEMEHTOB B
COCIMHECHUSAX PA3/IMYHOrO COCTaBa, IMPUHALICKHOCTh BELIECTB K
ONpeACNEHHOMY KJIACCy COCOUHEHMH MO (opMmysiaM, BUI XUMHUYECKOH
CB3M (KOBAJICHTHAsA, WOHHAS, METAUIMYECKAs) B HECOPraHMYECKHUX
COCIMHEHUSIX, 3apsii MOHA MO XUMHUYECKOH (opMylie, XapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPraHUUYECKUX COCAUHEHUM, TUIl KPUCTALUIMYECKON
PEIIETKH KOHKPETHOI'O BEIICCTBA,

e packpbiBaTh cMbIC [lepuoanueckoro 3akona JI. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHUE. OINUCHLIBATH U XAPAKTEPU30BATh
Tabnuunyo (popmy Ilepuoanyeckoil CUCTEMBI XUMMUYECKHX 3JIEMEHTOB:
pa3nuuarh TOHATHS «rJiaBHas mnoAarpynna (A-rpynma)» M «mnoOo4Has
noarpynmna (b-rpynmna)», Majbie U OOJbLIME MEPUOMABI, COOTHOCHUTH
0003HaUYEHUS, KOTOPbIC UMEIOTCS B IEPUOAUUYECKON TAOIUIIE, C YUCTIOBBIMU
XAPaKTEPUCTUKAMUA CTPOCHUSI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsaa sApa, OOlIee YHMCIO 3JEKTPOHOB M paclpelesieHHEe HX M0
AJNIEKTPOHHBIM CJI0SIM), OOBSICHATh OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB JJIEMEHTOB U UX COCAUHECHUHN B MpeAesax MaJlblX MEPUOIAOB U
[JIABHBIX MOArPYI C YYETOM CTPOEHHUS UX ATOMOB;

e KJIACCU(PUIMPOBATh XUMHYECKHE AJIEMEHTHI, HEOPraHUUYECKUE BEUIECTBA,
XUMHUUYECKUE PEAKIMM (MO0 YUCIY M COCTaBy YUYaCTBYHKOLIMX B PEAKIUU
BEUIECTB, MO TEIIOBOMY 3(PHEKTY, MO U3MEHEHUIO CTEMEHEH OKHUCIICHUS
XUMHYECKHX DJIEMEHTOB),

e XapakTEpU30BaTh (OMHCHIBATH) OOIIME U CHEHUPUYECKUE XUMHUYECKUE
CBOWMCTBA MPOCTBIX U CJIOKHBIX BEILIECTB, MOATBEPKIAAA ONUCAHUE
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NpUMEpaMHM MOJIEKYJIIPHBIX M MOHHBIX YPaBHEHUH COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKLUii;

e COCTABJISAITh YPABHEHMS JJICKTPOJMTUYECKOM AMCCOUMAMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMA HOHHOIO
oOMEHa, YpPaBHEHUS peakuui, MOATBEPNAAOIIMX CYIICCTBOBAHUE
TEHETUYECKON CBSA3M MEXKY BEUIECTBAMH PA3IUYHbBIX KJIACCOB,;

e pAacCKpbIBaTh CYIIHOCTb OKHCIIMTEJIbHO-BOCCTAHOBUTENIBHBIX — PEaKLIMiA
HNOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OayiaHca 3THX PEAKLIMIA,

e MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MO>KHOCTH TMPOTCKAHUS XMMMUYECKUX NPEBPALICHUA B pa3IMUHBIX
YCIIOBUSIX;

e BBIYUCJISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYHO MAacChl BEIIECTB,
MacCOBYIO [IOJIFO XMMHUYECKOr0 3JEMEHTA MO (POpMysie COEAUHEHHS,
MAacCCOBYIO JIOJIIO BEUIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI IO YPABHEHHUIO
XUMHUYECKON peakLnu;

e coOMOAaTh MpaBUJIa NOJIb30BAHUS XMMUUECKOH MOCY 10i U 1a00paTOPHBIM
o0opyJOBaHMEM, a TakKXXe TMpaBuia OOpalleHUs C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKLUUSMHU MO BBIINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMMaKa M yrieKMCIIoro rasa);

e MPOBOAMTH PEAKLIMH, TOATBEPKIAOLINE KAUECTBEHHBIN COCTAB PA3JIMYHBIX
BEIICCTB. PACMO3HABATh ONBITHBIM MYTEM XJIOPHA-, OPOMHUI-, MOAUNI-,
kapOoHar-, ¢ocdar-, cunmkar-, cyab}ar-, TMAPOKCUI-UOHBI, KATHUOHBI
AMMOHHUST U MOHBl HM3YUYCHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
PacTBOPAaX HEOPraHUYECKMX BEIIECTB,;

e MPUMEHITh OCHOBHBIE ONEPALIUU MBICIUTEIBHOM AEATENBHOCTH — AHAJIU3 U
CUHTE3, CPABHEHUE, 0000UICHUE, CUCTEMATU3AIUIO, BBISIBJIEHUE TPUUHUHHO-
CJICACTBEHHBIX CBSA3EH — IJi1 U3YUEHUS] CBOMCTB BELUECTB U XUMHUYECKHX
pEaKLMii, €CTECTBEHHO-HAYYHbIE METOJbl TO3HAHUS — HAOIIOJAECHHUE,
U3MEPEHUE, MOACTIMPOBAHUE, SIKCIIEPUMEHT (PEATbHBINA U MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8b KVIACC
KoanuectBo yacos
Ne HaunmeHoBaHue pa3aesioB u DyeKTpoHHbIe (LH(ppoBbIe)
KonTpoJsbHble IIpakTHyeckne
n/n TeM NPOrpamMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoThI
Pa3zpen 1. [lepBoHauanbHbIe XMMHYECKHE MOHATHUS
Xumusi — BaxkHast 00J1aCTh
11 €CTeCTBO3HAHUS U 5 5 bubnuoreka [{OK
' NPAKTUYECKOHN NEATEeNIbHOCTH https://m.edsoo.ru/7f41837¢c
yesoBeKa
12 BemecrBa u xumMmmudeckue 15 1 bubnuoreka IIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nen 2. Baxkneimue npeacraBure

H HEOPraHH4Y€CKHUX BELIECTB

21 Bosnyx. Kucnopon. Ilonsitue 6 bubaunoreka IIOK
00 okcunax https://m.edsoo.ru/7f41837¢
29 Bonopon. ITonsiTue o g ) bubnuorexa [LIOK
KUCJIOTaX U COJISIX httos://m.edsoo.ru/7f41837¢
23 Bona. Pacteopel. IlonsiTue 5 1 ) bubnunorexa [IOK
00 OCHOBAHUSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChl
2.4 HEOPraHU4eCKUX 11 1 1 budsmorexa LOK

COeqUHEHUN

https://m.edsoo.ru/7f41837¢
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Hroro no pazneny

30

Pa3nen 3. [lepuoauueckuii 3axon u llepuoanyeckas cucrema xumudeckux 3jemeHToB /I. . Menaeneea. CtpoeHne aToMoB.

Xumnueckas cBsizb. OKHCJIUTENIbHO-BOCCTAHOBHTEIbHbIE PE€AKLIHUH

Ilepuonuueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnuoreka IIOK
3.1 XUMHUYECKUX 3JIeMeHTOB J1. 7 .
https://m.edsoo.ru/7f41837¢
U. Menneneesa. CtpoeHue
atoMa
XHUMHYECKas CBS3b.

39 OKUCIUTENBHO- g bubnuoreka IIOK
BOCCTAHOBUTEJIbHbIE https://m.edsoo.ru/7f41837¢
peakuuu

bubnuoreka IIOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME
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Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

TEMATHUYECKOE INTAHUPOBAHUE

9A,95,9B KJTIACCBI
KoauuyecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3fesioB U TeM uudpoBbIe
Ne n/n P KonTposbnbie | IIpakTHuyeckue (1udp )
NMPorpamMmslI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. BemecTtBo 1 XMuMH4YeCKHE PeAKLIHH
11 IToBTOpEHME U yriayOneHue 3HaHUN 5 1 bubnuorexa LIOK
' OCHOBHBIX pa3aefioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubaunoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPONIUTUUYECKAS] TUCCOLIMALIMSI. g ) ) bubnuoreka [IOK
' XHMHUYECKHE peaKLIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTaibl M X COeMHEHHUS
21 OO01mast xapaKTepUCTUKa X UMHUECKHX 4 ) bubaunoreka [JOK
' snemeHTOB VIIA-rpynmnsl. I"anorenst https://m.edsoo.ru/7f41a636
OO11ast XapaKTEpPUCTHKA X UMHUYECKHX
2.2 snemeHToB VIA-rpynmnel. Cepa u eé 6 bubamorexa [TOK
' Py it https://m.edsoo.ru/7f41a636
COENMHEHUS
OO01mast xapaKTepuCTUKa X UMHYECKHX
23 sneMeHTOB VA-rpynmnsl. A30T, pochop U ux 7 1 Bubanorexa [TOK
' Py ' ’ P httos://m.edsoo.ru/7f41a636
COENMHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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rocyaapCTBEHHOE Or0IKETHOE 0011e00pasoBaTebHOe yupexacaue Camapckoi 00macTy ruMHA3Hs MMEHH 3acyKeHHOro yuurels Poccurickon deaepanuu
Cepres Bacunsesuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

OO01as XxapakTepuCcTUKa X UMUYECKHX

2.4 anemeHToB IVA-rpynnsl. Yriepon u 8 1 2 bubamorexa [IOK

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

erMHI/Iﬁ H UX COECOAUHEHUA

Hroro no pazneny 25

Pa3zgea 3. Merayiibl M UX cOeaAMHEHHUA

. bubnuoreka [IOK
3.1 06 4
HIHE CBOHCTBA METAlIon https://m.edsoo.ru/7f41a636
3.2 BaxHeliniye MeTaaibl U UX COeqUHEHUS 16 1 2 Bubmuorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pa3zgen 4. Xumus u okpyxawimas cpeaa

4.1 BemecTBa 1 MaTepuasbl B )KU3HU YeJIOBEKA 3 budmiorexa LIOK
’ P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpemsi 3 Bubmuorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7

TEMATHUYECKOE INTAHUPOBAHUE

8A, 8B KUIIACCBI

Ne HaumenoBanue paiaenos u | Konnuecrso yacos DyeKTpoHHbIe (LH(]ppoBbIe)

n/n TE€M NpPOrpamMmbl Bcero KonTpoJsbHble IIpakTHueckune o0pasoBaTeJibHbIE pecypChl
padoThI padoThI



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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rocyAapCTBEHHOE O IKETHOE 0011e00pasoBaTebHoe yupexacaue Camapckoi 00macTy ruMHA3Hs MMCHH 3acyKeHHOro yuurels Poccurickon deaepanuu
Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

Pa3zpen 1. [lepBoHauanbHbIe XMMHYECKHE MOHATHUS

XuMusi — BaxkHasi 00J1aCThb
€CTECTBO3HAHUS U

Bbubnnoteka LIOK

1.1 N 6 https://m.edsoo.ru/7f41837¢
NPaKTUYECKON NEATENbHOCTH PSW https://resh.edu.ru/
YeEJIOBEKA
Bbubnunoteka LIOK
1.2 Betectsa u xumueckue 19 https://m.edsoo.ru/7f41837c
peaxiuiu P3W https://resh.edu.ru/
Hroro no pazneny 25

Pa3nen 2. BaxkHeHue npeacTaBuTe 1M HEOPraHUYECKHUX BELECTB

Bbubnnoteka LIOK

B By . 14
21 KO3HYX OgﬂT”e 0 rasax https://m.edsoo.ru/7f41837c
ucyopon. Oxcunbl PSW https://resh.edu.ru/
Bubnunoteka LIOK
Bonopon. Ilo eo 6
22 AOpOX T https://m.edsoo.ru/7f41837c
KHMCJIOTaxX U COJISIX P3LWL https://resh.edu.ru/
bubaunoreka LIOK
Bona. P Ny 6 12
2.3 Ofla. FACTBOpRI. LIOHATHE O https://m.edsoo.ru/7f41837¢
OCHOBAHHSIX POIII https://resh.edu.ru/
bubnuoreka IIOK
0 14
2.4 CHOBHPIC KIIACCH! . https://m.edsoo.ru/7f41837¢
HEOPraHUYEeCKUX COCTUHEHUHN PDIII  https://resh.edu.ru/
Hroro no pazneny 46

Xumnueckas cBsizb. OKHCJIUTENIbHO-BOCCTAHOBHTEIbHbIE p€aKuuu

Pa3nen 3. [lepuoanueckuii 3axoH u llepuoanyeckas cucrema xumudeckux 3j1emeHToB /. U. Menaeneea. CTpoeHue aTomMoB.



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
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rocyAapCTBEHHOE Or0KETHOE 0011e00pasoBaTebHoe yupexacaue Camapckoi 001acTy ruMHA3Hs MMEHH 3acyKeHHOro yuurels Poccurickon deaepanuu
Cepres BacuneeBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

Ilepuonuueckuii 3aKOH U
[lepuonuueckas cucrema bubnuorexa LIOK
3.1 xumudeckux snemeHtoB J1. Y. 14 https://m.edsoo.ru/7f41837¢
Menneneesa. CtpoeHue POII https://resh.edu.ru/
aToma
XHUMHUYECKas CBSI3b. bubnuoreka IIOK
32 OxucnuTeNnbHO- 12 1 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKLIUU POII  https://resh.edu.ru/
Hroro no pazneny 26
PesepBHOE Bpemst 5
OBIIEE KOJIMYECTBO YACOB 102 4 6
[10 ITPOI'PAMME
IHOYPOYHOE IVNIAHUPOBAHUNE
8 b KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A p
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Ponb xumuu B 1 5.09.26 bubnuorexa LIOK
KU3HM yenoBeka. Tena u BelecTsa T https://m.edsoo.ru/ffod210c
5 IToHsiTHe O MeTOOAX MO3HAHUS B 1 4.09.26 bubnuoreka IIOK
XUMUH o https://m.edsoo.ru/ff0d227¢
3 [TpakTuueckas pabora Ne 1 «IIpaBuna 1 9.09.26 bubnuoreka [IOK
paboThl B 1aGOPATOPUH ¥ PUEMbI T https://m.edsoo.ru/ff0d23dc



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

rocyaapCTBEHHOE Or0IKETHOE 0011e00pasoBaTebHoe yupexacaue Camapckoi 00m1acTy ruMHA3Hs MMCHH 3acyKeHHOro yuurels Poccurickon deaepanuu

Cepres Bacunsesuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

oOpateHus ¢ 1abopaTOPHBIM
o0opynoBaHUEM)

Yucrele BemecTsa U cmecu. CriocoObl

Bbubaunoreka LIOK

4 5 11.09.26
pasaeneHust CMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2 v LOK
uobIMoTeKa
5 «Paznenenue cmecei (Ha nmpumepe 16.09.26
v( P P https://m.edsoo.ru/ff0d28¢8
OUYHCTKH MMOBAPEHHOH CONU)»
b K
6 ATOMBI U MOJIEKYJIBI 18.09.26 nonmorexa O
https://m.edsoo.ru/ff0d2a6¢
. XUMHUECKHE 3JIEMEHTHI. 3HAKU 53.09.26 bubnuoreka IIOK
(CUMBOJIBI) XMMHUUYECKHX 3JIEMEHTOB o https://m.edsoo.ru/ff0d2be8
bubaunoreka LIOK
8 IIpocThie U CIOXKHBIE BEIECTBA 25.09.26
P https://m.edsoo.ru/ff0d2a6¢
bubnuoreka IIOK
9 ATOMHO-MOJIEKYJIIPHOE yYeHUE 30.09.26
yup y https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIECTB. Bi6 LIOK
ubanoreka
10 Xumuueckas popmyna. BajeHTHOCTh 2.10.26
bopmy https://m.edsoo.ru/ff0d2¢cae
ATOMOB XHUMHYECKHX 3JIEMEHTOB
1 OTHOCUTENbHAS AaTOMHAS Macca. 2 10.26 bubnuoreka [IOK
OTHOCHUTENIbHAS MOJIEKYJIIPHAst Macca o https://m.edsoo.ru/ff0d323¢
12 MaccoBast 10JisI XUMHYECKOIO 9.10.26 bubnuoreka IIOK
3JI€EMEHTA B COEAMHEHUH o https://m.edsoo.ru/ff0d350¢
13 KomuyectBo BemecTBa. MoJib. 14.10.26 bubnuoreka IIOK
MogisipHast Macca o https://m.edsoo.ru/ff0d5230
dusnyeckue U XUMHUUYECKUE SIBJIEHUSI.
14 16.10.26 bubaunoreka LIOK

XuMHuUueckasl peaxkius

https://m.edsoo.ru/ff0d37fa
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rocyaapCTBEHHOE O KETHOE 0011e00pasoBaTebHoOe yupexacaue Camapckoi 00macTy ruMHA3Hs MMEHH 3acyKeHHOro yuurels Poccurickon deaepanuu

Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

IIpusnaku U ycnoBusi NpOTeKaHUs

bubaunoreka LIOK

15 . 21.10.26
XUMHYECKUX peaKkun https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs] MaCChl BEIIECTB. 53.10.26 bubnuoreka [IOK
XUMHUECKHE yPABHEHUS o https://m.edsoo.ru/ff0d3b88
BrruucneHust Koau4ecTsa, MacChl BuG LOK
uonuoTeka
17 BEIIECTBA 10 YPaBHEHUSIM 5.11.26
» P . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKLIMi
Knaccudukaumst xummueckux
18 €aKLUil (COeAUHEHUS], PA3JIOKEHUS 6.11.26 bubmorexa [IOK
P P ’ o https://m.edsoo.ru/ff0d3f34
3aMelleHus;, oOOMeHa)
M. B. JIoMOHOCOB — y4€HBbIN- BuG LIOK
uonuoTeka
19 sHuukonenuct. O6o0LIeHne 1 11.11.26
N https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTH3aLUsl 3HAHU
20 KontponbHas padora Nel no reme 13.11.26 bubnuorexa LIOK
«BelecTsa 1 XUMUUYECKHE PEAKLITHY o https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. Cocrtas
21 Bo3ayxa. Kucnopoa — sneMeHT u 18.11.26 bubmorexa HOK
yxa. P o https://m.edsoo.ru/ff0d448e
npoctoe Beuiectso. O30H
dusnyeckrue 1 XMMHUECKHE CBOMCTBA - OK
oTeKa
22 KHCJI0poAa (peakLuu OKUCIIEHHUH, 20.11.26 nonmoreka 1 ,
https://m.edsoo.ru/ff0d4614
ropenue). [TonsaTue 06 okcunax
CrnocoObI noy4eHus: KUCJIopoaa B
Bbubaunoreka LIOK
23 1a00paTOPUU U MPOMBILIIEHHOCTH. 25.11.26 ,
https://m.edsoo.ru/ff0d497a
IIpumMenenue kucnopoaa
TennoBoi 3pPeKT XUMUYECKOM
24 b 971126 bubnuoreka [IOK

p€aKLnH, NOHATHE O

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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rocyaapCTBEHHOE Or0IKETHOE 001e00pasoBaTebHOe yupexacaue Camapckoi 00macTy ruMHA3Hs MMEHH 3acyKeHHOTro yuurels Poccurickon deaepanuu
Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

TEPMOXUMHYECKOM YPaBHEHHUHU, IK30-
Y SHIOTEPMHUYECKUX PEaKLUsIX

Tonnueo (HedTh, yrojb U MEeTaH).

bubaunoreka LIOK

25 3arpsi3HeHHE BO3ayXa, CIIOCOObI €ro 2.12.26
p Ayxa, https://m.edsoo.ru/ff0d4c4a
npeaoTBpalleHHs]
IIpakTuueckas padora Ne 3 no Teme BuG LIOK
nbnuoTeka
26 «ITonyueHnue u cobupaHue 4.12.26
Y P o https://m.edsoo.ru/ff0d4ae?
KUCJIOpOAa, U3YYEHHE ero CBOMCTBY
27 Bonopoa — anemMeHT u npocroe 9.12.26 bubnuoreka [IOK
BewecTBo. HaxoxneHue B mpupome o https://m.edsoo.ru/ff0d4dd0
28 dusnueckue U XUMHUYECKHE CBOMCTBA 11.12.26 bubaunorexa LIOK
Bomopona. [IpumeHeHune Bonopona o https://m.edsoo.ru/ff0d4dd0
29 IToHsiTHE O KMCIOTAX U COJISAX 16.12.26 Bubnnorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoObI nonydeHust BOAOpoaa B 18.12.26 bubnuoreka [{OK
naboparopuu o https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padbora Ne 4 no reme 6 LIOK
nonuoTeka
31 «ITonyyenue u cobupaHue Bogopoaa 23.12.26
Y o P AOPOAd, https://m.edsoo.ru/ff0d4£42
U3yUYeHUE ero CBOHCTBY
17 MousnsipHblit 00BEM ra3oB. 3akoH 55 12 26 bubnuoreka LIOK
ABoranpo o https://m.edsoo.ru/ff0d542¢
Brruucnenus oObéMa, KOJIM4YecTBa
33 BELIECTBA rasa Mo €ro U3BECTHOM 30.12.26 Bubnnorexa [IOK
B} Y o https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA UM O0BEMY
Boruucnenusi 00bEMOB ra3oB Mo 6 OK
34 YPaBHEHUIO pEaKLIMU HA OCHOBE 13.01.27 nosmorexa 1

3aKOHa OOBEMHBIX OTHOLIEHUI ra30B

https://m.edsoo.ru/ff0d5708
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rocyAapCTBEHHOE Or0IKETHOE 0011e00pasoBaTebHoe yupexacuue Camapckoi 00macTy ruMHA3Hs MMEHH 3acyKeHHOro yuurels Poccurickon deaepanuu
Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

duznyeckue 1 XUMHUYECKHE CBOICTBA

bubaunoreka LIOK

35 15.01.27
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [ToHsiTe 00 50.01.27 bubnuoreka [IOK
WHAUKATOPAX https://m.edsoo.ru/ff0d59¢2
Bona kak pactBopurens.

37 HacpiieHHble 1 HEHACHIIIEHHbIE 99,0127 bubnuoreka LIOK
pacTBOpbl. MaccoBast 104151 Bel1eCTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpe
IIpakTuueckast padbora Ne 5 no teme

18 «IIpuroroBneHue pacTBOPOB C 7.01.27 bubnuoreka [IOK
onpeaesIeHHON MacCOBOM noJien https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOIO BELIECTBA»

39 KoHnTposbHas padbora Ne2 no teme 50.01.27 bubnuoreka LIOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342

40 Oxcuabl: cOCTaB, KiacCUpUKALIMS, 3.02.27 bubaunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue U XUMHUECKHE CBONCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U 5.02.27 bubmorexa HOK

’ https://m.edsoo.ru/ff0d664e

aM(OTEPHBIX OKCUIOB

4 OcHoBaHus: COCTaB, Kjiaccuukays, 10.02.27 bubnuoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonydyeHue u XUMHUYECKHE CBOMCTBA 12.02.27 bubnuorexa LIOK
OCHOBAHUH httos://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, knaccudukanus, 24.02.27 bubnuoreka L[OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyueHue U XMMHYECKHUE CBONCTBA 26.02.27 bubnunoreka [JOK

KHUCJIOT

https://m.edsoo.ru/ff0dfee?2
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rocyAapCTBEHHOE Or0KETHOE 0011e00pasoBaTebHoe yupexacaue Camapckoi 00macTy ruMHA3Hs MMCHH 3acyKeHHOro yuurels Poccurickon deaepanuu
Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

Couu (cpenHue): HOMEHKJIATypa,

bubaunoreka [JOK
46 CNocoObl NOJYYEHHs], XUMHYECKHE 3.03.27 H
N https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuueckas pabora Ne 6. Pewnenue
47 3KCMEePUMEHTAIbHbIX 3a7a4 M0 TEME 5 03.27 bubnuoreka [IOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX o https://m.edsoo.ru/00ad9b7¢
COEMHEHUIT)
['eHeTnyeckasi CBSI3b MEXOY
bubaunoreka LIOK
48 KJIACCAaMU HEOPraHUYECKHUX 10.03.27
N https://m.edsoo.ru/00ad9a50
COEIMHEHUI
O6o01eHue U cucTeMaTu3anus b
49 LEI I 12.03.27 nonuoreka [{OK
3HAHUHN https://m.edsoo.ru/00ad9cb2
KoHnTposbHas padbora Ne3 no teme BuG OK
ubnuoTeka
50 "OCHOBHbIE KJIaCChl HEOPTaHUYECKUX 17.03.27 1
o https://m.edsoo.ru/00ad9¢1a
COEeIMHEHUIT
[TepBble MOMNBITKU KJIACCUPUKALIUU
bubaunoreka LIOK
51 XUMHUYECKUX 3J1eMeHTOB. [loHsiTHE O 19.03.27
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHbIX 3JIEMEHTOB
Ilepuonuueckuii 3aKOH U
5 [Tepuonuueckas cucrema 24.03.27 bubnunoreka [JOK
XUMUUECKHUX 3eMeHTOB 1. U. o https://m.edsoo.ru/00ada52c
Menpneneesa
bubaunoreka LIOK
53 Ilepuonsl, rpynIibl, DOAPYIIIbLI 26.03.27
P Py g2 https://m.edsoo.ru/00ada52¢
Ctpoenue atomoB. COCTaB aTOMHBIX b K
54 TP 2 04.27 uonuoreka 11O

anep. M3otonel

https://m.edsoo.ru/00ada342
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rocyAapCTBEHHOE Or0KETHOE 0011e00pasoBaTebHoe yupexacaue Camapckoi 00macTy ruMHA3Hs MMEHH 3acyKeHHOro yuurels Poccurickon denepanuu
Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

CTpoeHue 3JIeKTPOHHBIX 000104YeK

. bubnuoreka LIOK
55 aToMOB 3J1IeMeHTOB Ilepuoanueckoil 9.04.27 nosmoreka 1
https://m.edsoo.ru/00ada6be
cuctemnl /1. 1. Menneneesa
XapaKTepUCTUKa XUMHUYECKOT0
56 3JIEMEHTA 10 €ro MOJOXKEHHUIO B 14.04.27 bubnuoreka [IOK
[Mepuonnueckoii cucreme J1. . o https://m.edsoo.ru/00ada824
Menneneesa
3Hauenue [lepuonnueckoro 3akoHa
57 I pa3BUTHS HAYKHU U NMpakTUKU. [1. 16.04.27 bubnuorexa LIOK
U. MenaeneeB — yu€Hblii, neaaror u o https://m.edsoo.ru/00ada96e
rpakaqaHuH
PesepBHblii ypok. O6001IeHE U
. bubnuoreka [IOK
58 CUCTEeMAaTU3aLMsI 3HAHUH / 21.04.27
N https://m.edsoo.ru/00adb33c
Bcepoccuiickasi npoBepouHas paboTa
KoHnrposbHas padbora Ne4 no teme
59 «CTpoeHnue aroma. XUMHUUeCKast 53.04.27 bubnunoreka [IOK
cBsi3by» / Beepoccuiickast o https://m.edsoo.ru/00adb486
npoBepoyHas padora
60 DJIEKTPOOTPULIATEIbLHOCTh ATOMOB 58.04.27 bubnuoreka [{OK
XUMHUUYECKUX 3JIEMEHTOB o https://m.edsoo.ru/00adaab8
b K
61 HNonnas xuMuueckas CBsi3b 30.04.27 ubmorexa [0
https://m.edsoo.ru/00adac34
2 KoBaneHTHast nonsipHast XMMHUYECKast 5 05.27 bubnuoreka LIOK
CBSI3b . https://m.edsoo.ru/00adaab8
KoBaneHnTHas HenossipHas b
63 p 2 05.27 nonuoreka [IOK

XHUMHNYECKas CBA3b

https://m.edsoo.ru/00adaab8
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rocyaapCTBEHHOE Or0KETHOE 0011e00pasoBaTebHOe yupexacaue Camapckoi 001acTy ruMHA3Hs MMEHH 3ac1yKeHHOTro yuurels Poccurickon deaepanuu
Cepres Bacuneesuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

64 CreneHb OKUCIIEHUS 1 12.05.27 Bubmuorexa LIOK
https://m.edsoo.ru/00adaec28
OKUCIUTENBHO-BOCCTAHOBUTE e
65 KUCJIUTEIbHO-BOCCTAHOBHUTEIbHbI 1 14.05.27 bubnuoreka [IOK
peakLuu https://m.edsoo.ru/00adb076
66 OKucCIUTENN U BOCCTAHOBUTENHU 1 19.05.27 Bubmuorexa LIOK

https://m.edsoo.ru/00adb076

PesepsHbliit ypok. O00011eHHE U

67 CHUCTeMaTH3alus 3HaHUH 10 TeMe 1 21.05.27 bubnuoreka [IOK
«Ctpoenue atoma. XuMHYECKast o https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 Pe3epBHbIil ypok. O6o6£ue1me " 1 55 05.27 bubaunoreka [JOK
CHCTEMAaTH3aLUsl 3HAHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68 5 4
[TPOI'PAMME
IHOYPOYUHOE IINTAHUPOBAHUE
9A,9b,9B KJIACCBI
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A p
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
[Iepnonuueckuil 3aKoH.
1 [lepuonuueckas cucrema 1 5.09.26 bubaunoreka [JOK
XUMUYECKUX d51emeHToB 1. 1. o https://m.edsoo.ru/00adb59¢
Menpeneesa
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rocyAapCTBEHHOE Or0IKETHOE 0011e00pasoBaTebHoe yupexacaue Camapckoi 001acTy ruMHA3Hs MMCHH 3ac1yKeHHOTro yuurels Poccurickon deaepanuu

Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

3aKOHOMEPHOCTH B U3MEHEHUH

bubaunoreka LIOK

2 CBOMCTB XMMHUUYECKUX 3JIEMEHTOB 4.09.26
B https://m.edsoo.ru/00adb6b6
NEPBbIX TPEX MEPUOIOB
3 Knaccudukanuus 1 HOMEHKIAaTypa 9.09.26 bubnuoreka [IOK
HEOPTaHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHUYECKOH CBSI3H U THITbI 11.09.26 bubnuoreka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KoHnTposbHas padbora Nel no teme
5 «IToBTOpeHue u yrnyOnaeHue 3HaHHUH 16.09.26
OCHOBHBIX Pa3fenoB Kypca 8
KJlacca»
6 Knaccudpukanuus XuMH4eCKUx 18.09.26 bubnuorexa LIOK
peakuui Mo pa3JUyHbIM NPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XMMHUYECKOM BuGmiorexa LIOK
7 peakuuu. IIoHsATHE O TOMOIE€HHBIX U 23.09.26 hitps: /m edsoo r/00adbeda
reTEPOreHHbIX PeaKLUAX
IToHsiTHE O XMMHUYECKOM
paBHOBeCUHU. PAKTOPBDI, BIUSIOLIHE
8 Ha CKOPOCTb XMMUYECKOHN PEaKLUU 25.09.26 Bubmmorexa [JOK
https://m.edsoo.ru/00adc28c
U MOJIO)KEHHE XUMHUYECKOTO
paBHOBECHS
9 OKHCIUTENIBHO-BOCCTAHOBUTEIbLHEIE 30.09.26 bubnuoreka IIOK
peakLuu https://m.edsoo.ru/00adcade
Teopust 31eKTpPOIUTUUECKOHN
10 nuccouuanuu. CunbHbIe U cadble 2.10.26 buGauorexa HOK

3JIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68
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rocyAapCTBEHHOE O KETHOE 0011e00pasoBaTebHoe yupexacaue Camapckoi 00macTy ruMHA3Hs MMEHH 3ac1yKeHHOro yuurels Poccurickon deneparuu

Cepres BacuneeBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

bubaunoreka LIOK
11 HoHHbIe ypaBHEHUST peaKLIMi 7.10.26
yp P https://m.edsoo.ru/00add448
XUMHUECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHHH B CBETE MPEACTABJICHUIT 9.10.26 bubnunoreka [JOK
00 3JIEKTPONIUTUYECKOM o https://m.edsoo.ru/00add5d8
NHUCCOLMaLUU
XUMHUECKHUe CBOUCTBA COJIel B BuG LIOK
ubnuorexa
13 CBeTe NPEACTaBJIEHUI 00 14.10.26
P . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLIMALIUU
bubaunoreka LIOK
14 IToHsiTue O rugpoau3e coye 16.10.26
p https://m.edsoo.ru/00add9d4
15 O0001eHue U cucTeMaTH3aLus 1.10.26 bubnuoreka [IOK
3HAHUM o https://m.edsoo.ru/00addd12
[TpakTuyeckast padora Ne 1.
bubnuoreka [IOK
16 «Pewnienne sxcrnepuMeHTaIbHbIX 23.10.26 _
https://m.edsoo.ru/00addbfa
3agau»
KoHnTposbHas padora Ne2 no teme
17 «DNEeKTpONUTHYECKAs 5 1126 bubnunorexa [IOK
nuccoumanus. XUMU4YeCcKue o https://m.edsoo.ru/00addecO
peaKLuu B paCTBOPAX»
OO0urast XxapaKTepUCTHUKA raJJOT€HOB.
18 XUMHUECKHe CBOMCTBA Ha IIpUMEDE 6.11.26 Bubmorexa LOK
pumep o https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopona. ConsiHast KUCJIOTA,
P P . bubnuoreka [IOK
19 XUMHUYECKUE CBOMUCTBA, MOJIYUECHUE, 11.11.26

NpUMEHEHUE

https://m.edsoo.ru/00ade 104
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rocyaapCTBEHHOE O IKETHOE 0011e00pasoBaTebHOe yupexacaue Camapckoi 00macTy ruMHA3Hs MMEHH 3ac1yKeHHOro yuurels Poccurickon deaepanuu

Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

[TpakTuyeckas padora Ne 2 o teme

. bubaunoreka [JOK
20 «ITonyueHue CONAHOM KUCIOTHI, 13.11.26 H
. N https://m.edsoo.ru/00ade348
H3y4YEeHHE €€ CBOMCTBY
Brruucnenust mo ypaBHeHUsIM
. bubnuoreka [IOK
21 XUMHYECKUX peaKkLuH, €CIU OAUH 18.11.26
https://m.edsoo.ru/00ade488
U3 peareHTOB JaH B U30bITKE
2 OO01as XxapakTepuCcTUKa 3JIEMEHTOB 50.11.26 bubnuoreka [IOK
VIA-rpynmsi o https://m.edsoo.ru/00ade64a
AnnorponHbsle MOAUGHUKALIUU CEPBI.
Haxoxnenue cepel u e€ b K
23 KN ! p 25 11.26 nonuoreka 11O
COEIMHEHUH B IPUPOAE. https://m.edsoo.ru/00ade64a
XHUMHUUYECKHE CBOICTBA CEpPbl
CepoBonopoji, CTPOEHHE,
P P P bubaunoreka LIOK
24 dbu3nYecKue U XMMUYECKHE 27.11.26
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunsl cepol. CepHast KUCIIOTa,
Bbubaunoreka LIOK
25 buznuecKkue 1 XUMHYECKHE 2.12.26
N https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHHUE
XHUMHUUYECKHE peaKL1y, JIeXKallue B
OCHOBE ITPOMBILIJIEHHOTO criocoba
26 MOJyYEeHUs] CEPHOM KHCIIOTHI. 4.12.26 bubnuoreka LIOK
XHUMHUECKOE 3arpsI3HEHHE o https://m.edsoo.ru/00adec8a
OKpYy2Karolleu cpenbl
COEIMHEHUSIMU CEPbI
Bbruncnenue maccoBoit 1ou bubnuorexa LIOK
27 8 9.12.26 1

BbIXOJ]a NPOAYKTA PEaKLUU

https://m.edsoo.ru/00adec8a
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rocyaapCTBEHHOE Or0IKETHOE 0011e00pasoBaTebHoOe yupexacaue Camapckoi 00macTy ruMHA3Hs MMCHH 3acyKeHHOTro yuurels Poccurickon denepanuu

Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

OO1mmas XxapakTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T,

bubaunoreka LIOK

28 acrpoCTpaHeHHue B MPUPOLE, 11.12.26
pacrpoctp PHP https://m.edsoo.ru/00adeea6
buzMUecKue U XUMHUYECKUE
CBOICTBa
AMMuak, ero pusuyeckue u

. bubnuoreka [IOK
29 XUMHUYECKHE CBOMCTBA, MOJy4YeHHE 16.12.26
https://m.edsoo.ru/00adf004
U IPUMEHEHHE
[TpakTuyeckast padora Ne 3 o teme
30 «ITonyyeHue aMMHaka, U3YyUEHUE 18.12.26 Bubmuorexa LIOK
y . 1Y o https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A30THas KUCJIOTa, €€ pU3UYeCcKue 1 23.12.26 bubnuoreka IIOK
XHUMHYECKHE CBOMCTBA o https://m.edsoo.ru/00adf306
Ucnonp3oBaHre HUTPATOB U COJIEH
aMMOHHS B KQUE€CTBE MHHEPAJIbHBIX Eub LOK

ubinoreka

32 noOpeHuii. XuMu4yeckoe 25.12.26
Y P o https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAKOLIEH Cpebl
COENMHEHUSIMHU a30Ta
®docdop. Oxcun pochopa (V) u

dop docgop bubnuoreka IIOK
33 docdopHas kuciora, pusnyeckue U 30.12.26
o https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOMCTBA, MOJyUYEHHE
Hcnonb3oBanue dpocdaTos B
KauyeCTBE MUHEPAIBHBIX VIOOPEHUIA. b K
34 p ynoop 13.01.27 uonuoreka 1O

3arpsi3HeHHe NPUPOAHOMN Cpefbl
dbocdaramu

https://m.edsoo.ru/00adfc20
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rocyaapCTBEHHOE Or0KETHOE 0011e00pasoBaTebHoe yupexacaue Camapckoi 001acTy ruMHA3Hs MMEHH 3acyKeHHOTo yuurels Poccurickon deaepanuu

Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctaeBo Camapckoii obmactu

Yraepon, pacpoCTpaHEHUE B

bubaunoreka LIOK
35 npupoae, GU3nIeCKue U 15.01.27
pup ¢ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcunpl yriaepona, ux Gu3nyecKue
U XUMHYECKHe CBONCTBA. B 10K
ubamuoTeKa
36 DKOJIOrHYECKHE MTPOOTIEMBI, 20.01.27
P https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJiepoaa
(IV)
b K
37 YroabHas KUCJIOTa U €€ CONU 22.01.27 nonuorexa L0
https://m.edso00.r/00ac006¢
[TpakTuyeckas padora Ne 4 o teme
18 "ITonyueHue yriekucyioro rasa. 7.01.27 bubnuorexa LIOK
KavecTBeHHast peakiusi Ha o https://m.edsoo.ru/00ae027¢
KapOoHaT-HOH"
[TepBOHauYanbHbIE MOHATHUS 00
Bbubaunoreka LIOK
39 OpPraHMYECKHUX BEILECTBAX KaK O 29.01.27
https://m.edsoo.ru/00ac054¢
COEIMHEHMSIX yriiepoaa
. bubnuoreka [IOK
40 Kpemnuii u ero coenunenus 3.02.27 nomorexa O
https://m.edso00.ru/00ae080a
[TpakTuyeckast padora Ne S.
41 Pelienne skcnepuMeHTalIbHbIX 5 02.27 bubnuoreka LIOK
3anay no Teme «BaxHeilnue o https:/m.edsoo.ru/00ac0bf2
HEMETAJIJIbl U UX COEOUHEHUS»
KontponbHast padora Ne3 o reme BuG OK
42 «BakHei111e HeMeTajjIbl U UX 10.02.27 nommorexa I

COCOIHHEHUS

https://m.edsoo.ru/00ac0e18
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rocyAapCTBEHHOE Or0IKETHOE 0011e00pasoBaTebHoe yupexacaue Camapckoi 001acTy ruMHA3Hs MMEHH 3ac1yKeHHOTo yuurels Poccurickon deaepanuu

Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

OO61as xapakTepucThKa
XUMHYECKHUX DJIEMEHTOB —
MeTaJlI0B. MeTtaanyeckas CBsi3b U

bubaunoreka LIOK

43 12.02.27
MeTaJUIM4yecKas KpUcTajindecKas https://m.edsoo.ru/00ac103e
pewérka. uznyeckue CBONUCTBA
METAJIJIOB
XUMHUECKHE CBOMCTBA METAJJIOB. Bi6 OK
o OTeKa
44 DNEKTPOXUMHUECKUN psilt 24.02.27 nosmorexa 1
o https://m.edsoo.ru/00ael 156
HaMpsKEHUI METaJJIOB
O61me cnocoObl MONyYeHHs
MeTtasioB. CriiaBbl. Berunucienus Buf OK
OTeKa
45 [0 YPaBHEHUSIM X UMHUYECKUX 26.02.27 nommorexa I
o https://m.edsoo.ru/00ael 156
peakuui, eCM OAUH U3 PEareHTOB
COZIEPXKUT MPUMECH
Bubnuoreka ITOK
46 IToHsiTHE O KOPPO3UU METAIIIOB 3.03.27 nommorexa I
https://m.edsoo.ru/00ael1278
bub K
47 IIleno4yHbBIE METAJIJIbI 5.03.27 nomiorexa O
https://m.edsoo.ru/00ae14b2
Oxcuabl U TUAPOKCUABI HATPUS U b
48 i ap i p 10.03.27 noauoreka [LIOK
KaJIust https://m.edsoo.ru/00ae14b2
€JI0YHO3EeMEJIbHbIE METAJIbI —
49 [ H ! 12.03.27 bubnuoreka [IOK
KaJIbLIMH 1 MarHum https://m.edsoo.ru/00ae15¢8
. Bubnuoreka ITOK
50 BakHeliue coequHEHU KalbLUs 17.03.27 nonuorexa L1
https://m.edsoo.ru/00aec15¢8
O060011eHHe U CUCTEMAaTH3ALHS
51 H H 19.03.27

3HAHUH
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rocyAapCTBEHHOE Or0KETHOE 0011e00pasoBaTebHoe yupexacaue Camapckoi 001acTy ruMHA3Hs MMEHH 3acyKeHHOTo yuurels Poccurickon deaepanuu
Cepres BacunseBuua baiimenosa ropoaa [ToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

XécTkocTb BOIBI U CIIOCOOBI €€
57 )it 1 24.03.27 bubnuoreka [IOK
yCTPaHEHUs https://m.edsoo.ru/00ac1886
[TpakTudeckas pabora Ne 6 no Teme Bub OK
53 "YKEcTkoCcTb BOABI U METONBI €6 1 1 26.03.27 nommorexa I
" https://m.edsoo.ru/00aclae8
yCTPaHEHUsI
. bubnuorexa [IOK
54 AJIFOMUHMI 1 7.04.27 nommorexa [
https://m.edsoo.ru/00ac1c64
55 AmdoTepHbIe CBOICTBA OKCUA U 1 9.04.27 bubnunoreka [IOK
TUAPOKCHIA s https://m.edsoo.ru/00ae1c64
bubnuoreka IIOK
56 XKeneszo 1 14.04.27
https://m.edsoo.ru/00ac1d86
OKcuUabl, TMIPOKCUABI U COJTU
57 Ibl, TUAD i 1 16.04.27 bubnuoreka LIOK
xenesa (11) u xxeneza (III) https://m.edsoo.ru/00ae35¢6
O06o01eHue U cucTeMaTu3anus
58 " " 1 21.04.27
3HAHUU
[TpakTuyeckast padora Ne 7.
Pemenue skcnepuMeHTaNbHbIX
59 P ‘ 1 1 23.04.27 Bubmuorexa LOK
3aja4 rno reme «BakHenue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COCTUHEHUS»
Brruucnenust mo ypaBHeHUsIM
XUMHYECKUX PEaKLUi, €CIH OJUH
U3 peareHToB JaH B U30bITKE UK
60 p A 1 28.04.27 bubnuoreka [IOK
COAEPKUT puMecH. Brruncnenus https://m.edsoo.ru/00ac1750
MacCOBOM 1OJIM BbIXOAA NPOAYKTA
peakiuu
O6o01eHue U cucTeMaTu3alus
61 " " 1 30.04.27
3HAHUMU
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rocyaapCTBEHHOE O IKETHOE 001e00pasoBaTebHoe yupexacaue Camapckoi 00macTy ruMHA3Hs MMEHH 3acyKeHHOro yuurels Poccurickon deaepanuu
Cepres Bacuneesuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

KontponbHast padora Ne4 no reme
62 «BaxxHenuiue MeTaubl U UX 1 1 5.05.27
COEUHEHUSI»
63 BemiecTBa u maTepuanbl B 1 2 05.27 bubnuoreka [IOK
MOBCEIHEBHOM )KU3HH YEIOBEKA T https://m.edsoo.ru/00ae3f50
X
64 I/IMI/I'{eCKoev3aI“p$I3HeHI/Ie 1 12.05.27 bubnuoreka [IOK
OKpYy>Karolen cpennl https://m.edsoo.ru/00aec4270
65 Ponp xumuu B pereHun 1 14.05.27 bubnunoreka [JOK
5KOJIOTUYECKUX MPOOJIEM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6o6£ue1me " 1 19.05.27 bubaunoreka [JOK
CUCTeMaTH3alus 3HaHUN https://m.edsoo.ru/00ac0d0a
67 PesepsHbIil ypok. O0001eHHE U i 21.05.27 bubnuoreka [IOK
CHCTEMAaTH3aLIUs 3HAHU o https://m.edsoo.ru/00adb33¢
68 PesepsHblIit ypok. O6001eHue u 1 55 05,27 bubaunoreka [JOK
CHCTEMATHU3aLIUA 3HAHU o https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68 4 ,
[TPOI'PAMME
IHOYPOUYHOE IIVITAHUPOBAHUE
8A,8B KJTACCHI
No KosanuecTBo yacos Nlara JnekTpoHHbIe LH(POBbBIE
0 T
Tema ypoxa Konrpoabubie | IlpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bcero U3y4eHHS
padoThbI padoThbI pecypcsbl
1 [Ipenmer xumuu. Posb xumuu B 1 5 09.26 bubaunoreka [JOK
KU3HU yenoBeka. [Tonstue 06 o https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/7f41837c

rocyaapCTBEHHOE O IKETHOE 0011e00pasoBaTebHOe yupexacaue Camapckoi 00m1acTy ruMHA3Hs MMCHH 3acyKeHHOro yuurels Poccurickon deaepanuu

Cepres BacunseBuua baiimenosa ropoaa [ToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

HUCTOPUU BOSHUKHOBEHHUS U
Pa3BUTHUS XUMUU. XUMHS B CUCTEME
HayK.

POIII https://resh.edu.ru/

Tena u BeuiecrtBa. dusuueckue u

bu6aunoreka LIOK

. 3.09.26 https://m.edsoo.ru/7f41837¢c
eCKHe CBOMCTBA BelleC
XAMHACCKHE CEONCTE BEHICCTE POII https://resh.edu.ru/
[ToHsiTHE O TEOPETHUYECKUX METOMaX bubsmorexa HOK
P g 4.09.26 https://m.edsoo.ru/7f41837¢
NMO3HAHHUS B €CTECTBEHHBIX HayKax. PO htts://resh.edu.ru/
IIpakTuueckast padbora Ne 1 no teme
"IIpaBuna paboThl B TaOOPATOPUH U Bubmmorera [TOK
p“ 6p patop 9.09.26 https://m.edsoo.ru/7f41837¢
HPHCMbL ODPATIICHIA ¢ .\ POIII https://resh.edu.ru/
J1a00paTOpHBIM 000pyIOBaHUEM
Yucrteie BelecTsa U CMECH Bubmmorera [JOK
C 5 B L 10.09.26 https://m.edsoo.ru/7f41837¢
nocoObl pa3nieIeHus: cMecei
pasaed POII https://resh.edu.ru/
IIpakTuueckas padbora Ne 2 no teme bubnunoreka IIOK
"Paznenenue cMeceil (Ha npumepe 11.09.26 https://m.edsoo.ru/7f41837¢c
OUYHCTKHU MOBApEHHOI conn)" POII  https://resh.edu.ru/
ATOMBI U MOJIEKYJIbI. XUMHYECKUE busmorexa LOK
YIBL. 16.09.26 | https:/m edsoo.ru/7f41837¢
N EY(E
JICMEHTR! POII https://resh.edu.ru/
IIpocThle U COXKHbIE BELIECTBA. bubnuoreka [IOK
BeuiecTa MonexkyasipHOro u 17.09.26 https://m.edsoo.r/7f41837¢c
HEMOJIEKYJIIPHOTO CTPOEHHUS. POII  https://resh.edu.ru/
Xumudeckas popmyna. bubnunoreka [JOK
BaeHTHOCTh aTOMOB XUMHUYECKUX 18.09.26 https://m.edsoo.rm/7f41837¢

3JIEMEHTOB

POIII https://resh.edu.ru/
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rocyaapCTBEHHOE Or0IKETHOE 0011e00pasoBaTebHoOe yupexacaue Camapckoi 00macTy ruMHA3Hs MMCHH 3ac1yKeHHOTo yuurels Poccurickon deaepanuu

Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

3aKOH MOCTOSIHCTBA COCTaBa

bubaunoreka LIOK

10 23.09.26 https://m.edsoo.ru/7f41837¢
petiects POII https://resh.edu.ru/
OrnpeneneHue BAJIGHTHOCTH aTOMOB bubaunoreka IJOK

11 no ¢opmysiaM OMHAPHBIX 24.09.26 https://m.edsoo.ru/7f41837¢
COeIUHEHUH POII https://resh.edu.ru/
OtHocuTebHAs aTOMHAs Macca. bu6aunorexa LIOK

12 OTtHocuTeNbHAST MOJIEKY JIIpHast 25.09.26 https://m.edsoo.ru/7f41837¢c
Macca POIII https://resh.edu.ru/
MaccoBast 1011 XMUMHYECKOTO Bubmmorera [JOK

13 30.09.26 https://m.edsoo.ru/7f41837¢
SJICMEHTA B COCIIMHEHIH POIII https://resh.edu.ru/
BrIiuncieHnuss MacCOBOM OJIH bubnuoreka IIOK

14 XUMHUYECKOTO 3JIEMEHTA IO 1.10.26 https://m.edsoo.ru/7f41837¢
dbopmysie coenuHeHus! POII https://resh.edu.ru/
Haxosxnenue npocreiiuiei bubnuorexa LIOK

15 ¢dbopMyJIbI BelecTBa N0 MaCCOBBbIM 2.10.26 https://m.edsoo.ru/7f41837¢c
JIOJISIM 3JIEMEHTOB POIII https://resh.edu.ru/
Konuuectso Beniecrra. Mouib. bubsmorexa LOK

16 MospHas Macca 7.10.26 https://m.edsoo.ru/7f41837¢

POIII https://resh.edu.ru/

17 KonuuecrBo BeniectBa. MoJib. 9.10.26 bubnuoreka IIOK
MoussipHas macca. Pelienue 3anau https://m.edsoo.ru/7f41837¢c
Xumudeckue siBjieHus1. XUMHU4YecKasl POII  https://resh.edu.ru/

18 i 14.10.26
peakius U e Mpu3HaKu

19 3aKOH COXpaHEHHUsI MaCChl BELIECTB. 15.10.6 bubaunoreka [JOK

ATOMHO-MOJIEKYJISIPHASI TEOPHSI.

https://m.edsoo.ru/7f41837¢
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rocyAapCTBEHHOE O IKETHOE 0011e00pasoBaTebHoOe yupexacaue Camapckoi 001acTy ruMHA3Hs MMEHH 3ac1yKeHHOTo yuurels Poccurickon deaepanuu

Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

Kuszub u gesreapbHocTs M. B.

JlomoHOCOBa
20 XUMUYECKHE YPAaBHEHHS 16.10.26 | POUI httos://resh.edu.ru/
21 Tunel XUMHUYECKUX peaKLUil 21.10.26 bubsmorexa HOK
httos://m.edsoo.ru/7f41837¢
PacuéTtbl M0 XUMHUYECKUM POII https://resh.edu.ru/
2 YPaBHEHUSIM KOJINYECTBA U MACCHI 29 10.26
MCXOIHBIX BELECTB WJIU MPOIYKTOB
peakuuu
Brluucnenus no ypaBHeHUsIM bubnnorexa [IOK
XHUMHUYECKON PEaKLIUU: KOJIUYECTBA https://m.edsoo.ru/7f41837¢c
23 BELLECTBA, MACChI [10 U3BECTHOMY 23.10.26
KOJIMUECTBY BELLECTBA, MacCe
pPEeareHTOB UJIH NPOAYKTOB PEeaKLUH
O6o01eHue U cucTeMaTu3alus bubanorexa [OK
24 . 3.11.26 https://m.edsoo.ru/7f41837¢
SHAHHH POUI https://resh.edu.ru/
KonrponbHas padora Ne 1 no reme
25 "BerniecTBa 1 XMMHUUYECKHE 5.11.26 POII https://resh.edu.ru/
peaxkuun”
Boznyx — cmecs razos. Ilonstue o bubanorexa [TOK
26 6.11.26 httos://m.edsoo.ru/7f41837¢
rasax. POUI https://resh.edu.ru/
. bubnuoreka [IOK
27 3axon Asorazpo. Monsprbili 11.11.26 httns://m.edsoc])_.[ru/7f41837c

00BEM rasos

POIII https://resh.edu.ru/



https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
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rocyaAapCTBEHHOE Or0IKETHOE 0011e00pasoBaTebHoOe yupexacaue Camapckoi 00macTy ruMHA3Hss MMEHH 3acyKeHHOro yuurels Poccurickon deaepanuu

Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

Brruncnenus o0Obéma, KOJIHYeCTBa

bu6aunorexa LIOK

28 BELLECTBA ra3a M0 U3BECTHOMY €ro 12.11.26 https://m.edsoo.ru/7f41837¢c
KOJIMYECTBY BELIECTBa, 00bEMY POII  https://resh.edu.ru/
OTHocuUTeNbHAsI TIJIOTHOCTh Ta30B. bu6aunorexa LIOK

29 BrruuciaeHuss OTHOCUTENBLHOM 13.11.26 https://m.edsoo.ru/7f41837¢
IJIOTHOCTH T'a30B. POIII https://resh.edu.ru/
OOBEMHBIE OTHOLLIEHUS Ta30B MPH
XUMHYECKHUX PEAKLIUIX bubmmorexa [IOK

30 B p6 Ll ' 18.11.26 https://m.edsoo.ru/7f41837¢c

BIYUCJIEHUST O0BEMOB I“fl3OB o POIII  https://resh.edu.ru/
YPaBHEHHUIO XUMHUUYECKON PeaKLUuU
Kucnopon — anemeHT u npocroe bubnuorexa LIOK

31 BewecTBo. Kpyrosopot kucinopona 19.11.26 https://m.edsoo.ru/7f41837¢c
B NpUpoJe POII  https://resh.edu.ru/

bubnuoreka IIOK

32 Oxcuabl 20.11.26 https://m.edsoo.ru/7f41837¢

POII https://resh.edu.ru/
CnocoObl MOJyYeHUs] KUCIOPOaa B bubmmorexa HOK

33 6 y poA 25.11.26 https://m.edsoo.ru/7f41837¢

J1a00paTOpUH U MPOMBbILIIEHHOCTH
patop P : POII https://resh.edu.ru/
[TpakTuyeckas padora Ne 3 o teme bubnuorexa LIOK

34 "Tlony4yenue u cobupanue 26.11.26 https://m.edsoo.ru/7f41837¢

KHMCJIOpOAA, U3yUeHUe ero CBONCTB" POII https://resh.edu.ru/
bubaunoreka LIOK
O30H — annoTrpornHas
35 P 27.11.26 https://m.edsoo.ru/7f41837¢
MoaudUKaLus KUcjopoaa
A H fiopon POII https://resh.edu.ru/
bu6aunoreka LIOK
Tennosoii 3¢ de €CKO¥
36 (dext xumieckoii 2.12.26 https://m.edsoo.ru/7f41837¢

p€aKlU, TCPMOXHUMUUYECKNE

POII https://resh.edu.ru/
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rocyAapCTBEHHOE O IKETHOE 0011e00pasoBaTebHoOe yupexacaue Camapckoi 001acTy ruMHA3Hs MMEHH 3acyKeHHOro yuurels Poccurickon deaepanuu

Cepres Bacunsesuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

ypaBHEHUS, 3K30- U
SHIOTEPMUUYECKHE PEAKIIUU

Tonnuso. Mcnonb3oBaHue yris U

bu6aunorexa LIOK

37 METaHa B KaUeCTBE TOILIMBA. 3.12.26 https://m.edsoo.ru/7f41837¢
3arpsi3HeHHe BO3ayXa. POIII https://resh.edu.ru/
BbI4ynclieHust 1O ypaBHEHUSM
XUMHUYECKON peaKlMU: KOJH4eCTBa
BellecTBa, 00bEMa, MacChl MO bubsmorexa HOK

38 ’ ’ 4.12.26 https://m.edsoo.ru/7f41837¢
chicmomy KOJINYECTBY BELIECTBA, POII https://resh.edu.ru/
00BEMY, Macce peareHTOB WU
NPOAYKTOB peaKI1H

BbIducneHus o ypaBHEHUsIM
XUMHUYECKON peaKIMU: KOJH4eCTBa
BelecTBa, 00bEMa, MacChl 1O budsmorexa LOK

39 ’ ’ 9.12.26 https://m.edsoo.ru/7f41837¢
chicmomy KOJINYECTBY BELIECTBA, PO hitns://resh.edu.ru/
00BEMY, Macce peareHTOB UJTU
NPOAYKTOB peaKI1u
Bonopoa — anemMeHT u npocroe bubamorexa [TOK

40 10.12.26 https://m.edsoo.ru/7f41837¢
BOLIECTBO POIII https://resh.edu.ru/
CnocoObl Mosy4eHus: BOAOPOaa B
nadopaTopuu ZI HpOMbILLIJIerI)-IHOCTI/I. bubmorexa LOK

41 11.12.26 https://m.edsoo.ru/7f41837¢
Hcnonb3zoBanue Bogopoaa B PO https://resh.edu.ru/
KauyecTBe TOILIMBA
[TpakTuueckas padora Ne 4 no teme bu6aunoreka LIOK

42 "TTonyueHue u cobupaHue 16.12.26 https://m.edsoo.ru/7f41837¢

BOOPO/a, U3YUYEHHUE ero CBOHCTB"

POIII https://resh.edu.ru/
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rocyAapCTBEHHOE Or0KETHOE 0011e00pasoBaTebHOe yupexacaue Camapckoi 001acTy ruMHA3Hs MMEHH 3acyKeHHOro yuures Poccurickon deaepanuu

Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctaeBo Camapckoii obmactu

IToHsATHE O KHUCIIOTAX U COJISIX.

bubaunoreka LIOK

43 . 17.12.26 https://m.edsoo.ru/7f41837¢
Coctas kucror 1 conei POII https://resh.edu.ru/
Brraucnenus no ypaBHeHUsIM
XUMHYECKON peaKIUu: KOJTHYeCTBa
BeIIeCTBA 06I1)>rémaLI MaccChl 10 bubnmorexa LIOK

44 I/I3BeCTH01:/Iy KO.III/IL;eCTBy sellecTRa 18.12.26 https://m.edsoo.ru/7f41837¢

. ’ POII https://resh.edu.ru/
00BEMY, Macce peareHTOB UJTU
NPOAYKTOB PEaKLUU
Brruucnenust mo ypaBHeHHUsIM
XUMHYECKON PeakLUu: KOJUYECTBA
BellecTBa, 00bEéMa, MacChl MO Bubmmorera [JOK

45 ’ ’ 23.12.26 https://m.edsoo.ru/7f41837¢
I/ISBe“CTHOMy KOJIMYECTBY BELLECTBA, POII  https://resh.edu.ru/
00BEMY, Macce peareHTOB UJTU
NPOAYKTOB PEaKLUU
duznueckue cBorcTBa BoAbl. Bona bubnuoreka IIOK

46 B npupoje. AHalu3 U CUHTE3 — 24.12.26 https://m.edsoo.ru/7f41837¢c
METO/Ibl U3YYEHUS COCTABA BOABI POII https://resh.edu.ru/

bu6aunorexa LIOK

47 XUMHUYECKHE CBOMCTBA BOIbI 25.12.26 https://m.edsoo.ru/7f41837¢

POIII https://resh.edu.ru/
bu6aunoreka LIOK

48 CocTtaB OCHOBaHUIA 30.12.26 https://m.edsoo.ru/7f41837¢

POIII https://resh.edu.ru/
PactBopbl. PacTBOpUMOCTD BeleCTB bubnunorexa [IOK
49 B Bozie. HachlieHHble 1 13.01.27 https://m.edsoo.ru/7f41837¢

HEHACBIILICHHBIC,

POIII https://resh.edu.ru/
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rocyaapCTBEHHOE Or0IKETHOE 0011e00pasoBaTebHoe yupexacaue Camapckoi 00macTy ruMHA3Hss MMEHH 3acyKeHHOro yuurels Poccurickon deaepanuu

Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

KOHLIEHTPUPOBAHHbBIE U
paz0aBJIeHHbIE PACTBOPbI

CnocoObI BeIpasKeHUs
KOHLIEHTPAL[MK PACTBOPOB:

bu6aunorexa LIOK

50 i 14.01.27 https://m.edsoo.ru/7f41837¢
MaccoBasi 10Jis1 paCTBOPEHHOTO POIII  https://resh.edu.ru/
BeIleCTBA.

[TpakTuyeckast padora Ne S o teme
"IIpuroroBaeHne pacTBOPOB C bubmorexa LOK

51 N . I . 15.01.27 https://m.edsoo.ru/7f41837¢
onpenenieﬂﬂon MacCOBOM noJei POIIL  https://resh.edu.ru/
PacCTBOPEHHOIO BEILECTBA.

BrluncneHus ¢ UCNOJb30BaHUEM bubaunoreka LIOK

52 MOHSITHUST «MACCOBast 10151 BELEeCTBA 20.01.27 https://m.edsoo.ru/7f41837¢
B PacTBOPE». POII https://resh.edu.ru/
BrhluncneHus ¢ UCMOJb30BaHUEM bubnuoreka IIOK

53 MOHSTHUST «MACCOBAast 10151 BELECTBA 21.01.27 https://m.edsoo.ru/7f41837¢
B PacTBOPE».

Ponb pactBOpoB B npupoae u POII  https://resh.edu.ru/
»KU3HU 4enoBeka. KpyroBopor Bozbl

54 B npupoje. 3arpsisHeHue 22.01.27
npupoaHbIx BoA. OxpaHa U OYHCTKA
NPUPOAHBIX BOJ.

55 O0001eHue U cucTeMaTH3aLus 70127 bubaunoreka [HOK
3HAHUIL. https://m.edsoo.ru/7f41837¢

56 O060011eHHe U CUCTEMATHU3ALMS 58,0127 POIII https://resh.edu.ru/

3HaHui. Pelienue 3anay.
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rocyAapCTBEHHOE Or0KETHOE 001e00pasoBaTebHoOe yupexacaue Camapckoi 001acTy ruMHA3Hs MMEHH 3acyKeHHOTo yuurels Poccurickon deaepanuu

Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

KoHtponbHast pabora 2 o teme

bu6aunoreka LIOK

57 "Bonopoa. Bona. Pactopsi. 29.01.27 https://m.edsoo.ru/7f41837¢c
OcHoBanus"
58 Okcunbl: COCTaB, KjaacCU(pUKaLus, 3.02.27 POIII https://resh.edu.ru/
TPUBHAJIbHbIEC HA3BAHUS A
59 ITonyyeHue u XumMHueCcKue 4.02.27 bubnuoreka [IOK
CBOICTBA OKCHIOB R https://m.edsoo.ru/7f41837¢
ITonsTHE O rUApPOKCHAAX — POII  https://resh.edu.ru/
60 OCHOBAHMUSX U 5.02.27
KHCJIOPOACOAEPIKAIIUX KUCIIOTaX
dusnueckue 1 XUMHYECKHE bubamorexa [IOK
61 . 10.02.27 https://m.edsoo.ru/7f41837¢
CBOMCTBA KUCJIO
BOHCTBA KHETOT POII  https://resh.edu.ru/
bu6aunoreka LIOK
62 ITonyuyeHnue kucnor 11.02.27 https://m.edsoo.ru/7f41837¢c
POII  https://resh.edu.ru/
bubnuoreka IIOK
63 Knaccudukanus ocHoBaHUN 12.02.27 https://m.edsoo.ru/7f41837¢c
POII  https://resh.edu.ru/
II{énoun, uX CBOMCTBA U CITIOCOOBI
nonyyeHus. HepacTsopumebie budmorexa LOK
64 y - Hep N P 5 24.02.27 https://m.edsoo.ru/7f41837¢c
OCHOBAHHsI, UX CBOMCTBA U CIIOCOOBI
’ POII  https://resh.edu.ru/
MOJTyYeHHUSI
ITonsitue 06 ampoTepHbIX bubaunoreka [IOK
65 TUIOPOKCUAAX . XUMUYECKHUE 25.02.27 https://m.edsoo.r/7f41837¢c

CBOMCTBA U MOJIyYEHHE.

POIII https://resh.edu.ru/
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Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obnactu

IIpuMeHneHne BaxxHENIINX
OCHOBaHUH

Conu: cocras, knaccupuKauus,

bu6aunorexa LIOK

66 26.02.27 https://m.edsoo.ru/7f41837¢
a € Ha3Ba
TPHBHAIIBHDIC HA3BAHHA POIII https://resh.edu.ru/
dusnyeckue U XUMUYECKUE bubnuorexa LIOK
67 . s I . 3.03.27 https://m.edsoo.ru/7f41837¢
cBolcTBa coieil. 1o
: fyHeHue conen POIII https://resh.edu.ru/
I'eHeTnueckas CBA3b MEXIY bubnuoreka [IOK
68 KJIACCAMU HEOPTaHUYECKUX 4.03.27 https://m.edsoo.ru/7f41837¢
COeqUHEHUN POIII bhttps://resh.edu.ru/
IIpakTuueckas padora Ne 6.
PepLueHHe 3Kcnep MMEHTAaJIbHbIX bubmiorexa LIOK
69 IZ) 5.03.27 https://m.edsoo.ru/7f41837¢
3ana4 no reMe « OCHOBHBIE KJIACCHI
s il POIII https://resh.edu.ru/
HEOPraHUYECKUX COEIMHEHUI»
BreruuciaeHust no ypaBHEHUSIM Bubnuorexa LOK
70 . P 10.03.27 https://m.edsoo.ru/7f41837¢
XHUMHYECKOI PEAKIIUH.
peaxn POIII https://resh.edu.ru/
KontponbHast padora Ne 3 o Teme bubnuorexa LIOK
71 "OCHOBHBIE KJIACCHI 11.03.27 https://m.edsoo.ru/7f41837¢
HEOPraHUYEeCKUX COETUHEHU" POUI https://resh.edu.ru/
[TepBble MONBITKH KjJacCUGUKALUU bubnuorexa LIOK
72 P 12.03.27 https://m.edsoo.ru/7f41837¢
ec 3JIEMEHTO
XUMUHCCKIX 3TIEMEHTOB POIII https://resh.edu.ru/
ITousiTue o MIax CXOOHBIX
3JIEMEHTOB r;.l)ieMeHTbI KOTOpbIE Bubnuorexa LIOK
73 ' ’ P 17.03.27 https://m.edsoo.ru/7f41837¢

00pasyoT ampoTepHbIE OKCUIBI U
TUAPOKCHUABI

POII bhttps://resh.edu.ru/



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

rocyaapCTBEHHOE O KETHOE 0011e00pasoBaTebHOe yupexacaue Camapckoi 00acTy ruMHA3Hs MMEHH 3ac1yKeHHOTo yuurels Poccurickon deaepanuu
Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

ITepuonuueckuii 3akoH. OTKpbITHE busmorexa LOK
74 Hep OIHECKOR 32 o. P 1 18.03.27 https://m.edsoo.ru/7f41837¢
HOAMYECKOro 3aKOHa
pHOA POII https://resh.edu.ru/
[Tepuonuueckas cucrema bubaunoreka IJOK
75 XUMH4YeCKUxX 3yemeHToB J[. M. 1 19.03.27 https://m.edsoo.ru/7f41837¢
MeHnneneesa POII https://resh.edu.ru/
bu6aunorexa LIOK
76 IIepuons! u rpynmnel 1 24.03.27 https://m.edsoo.ru/7f41837¢c
POIII https://resh.edu.ru/
OCHOBHbIE CBEJIEHUS] O CTPOSHUH bubmmorera [JOK
77 C P 1 25.03.27 https://m.edsoo.ru/7f41837¢
ar
OMOB -OCTaB aTOMHRIX ANEP POIII https://resh.edu.ru/
H3oTonbl kak pa3HOBUAHOCTH Bubmmorera [JOK
78 ATOMO pec oro 5 1 26.03.27 https://m.edsoo.ru/7f41837¢
TOMOB XMMHYECKOT'0 3JIEeMEHTa
POIII https://resh.edu.ru/
DJEeKTPOHBI. DJEKTPOHHAS busmorexa LOK
79 5 P ' P 1 7.04.27 https://m.edsoo.ru/7f41837¢
opOuTanb
P POII https://resh.edu.ru/
DHepreTH4eCKue ypoBHU U bubnuoreka [{OK
80 NOAYPOBHH aTOMa; S-, p-, d- 1 8.04.27 https://m.edsoo.ru/7f41837¢
opbutanu POII https://resh.edu.ru/
DJIEKTPOHHBIE KOHPUTYpALIUH U bubnuorexa [IOK
81 3NEKTPOHHO-rpadruecKue 1 9.04.27 https://m.edsoo.ru/7f41837¢c
(bopMyJIbI aTOMOB POII  https://resh.edu.ru/
CTpoeHue 31eKTPOHHBIX 000104YeK
aTOMOB IepBbIX 20 XMMUUYECKUX bubmorexa [IOK
82 pH . 1 14.04.27 https://m.edsoo.ru/7f41837¢
sneMmeHTOB [lepuoauy
g PHORHHECKOM POIII https://resh.edu.ru/
cuctemnl JI. 1. Menneneena
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rocyaapCTBEHHOE Or0KETHOE 0011e00pasoBaTebHoOe yupexacaue Camapckoi 00macTy ruMHA3Hs HMCHH 3acyKeHHOro yuurels Poccurickon deaepanuu

Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

3aKOHOMEPHOCTH U3MEHEHHSI
panuyca aTOMOB XUMHUYECKUX
3JIEMEHTOB, METAJUIMYECKUX U

bubaunorexa LIOK

83 HEMETAJTIMYECKUX CBONCTB IO 15.04.27 https://m.edsoo.ru/7f41837¢
rpynnam u nepuonam. Mamenenue POUI https://resh.edu.ru/
CBOIICTB CO€IUHEHUI XUMHUYECKUX
3JIEMEHTOB B NEPUOJAX U IPyIINax
XapakTepucTUKa XUMHUECKOTO
JJIEMEHTA 10 €ro0 MOJIOXKEHUIO B bubmiorexa LIOK
84 R . iRy 16.04.27 https://m.edsoo.ru/7f41837¢
epuoguyeckoii cucreme . H.
pHoz TeM POIII https://resh.edu.ru/
MeHpeneeBa
3Hauenue [lepuonnueckoro 3akoHa
u Ilepuonuyeckol cUCTEMBI bubmiorexa LIOK
85 P ec 21.04.27 https://m.edsoo.ru/7f41837¢
XHUMHUYECKUX JJIEMEHTOB AJIs
A POIII https://resh.edu.ru/
Pa3BUTHS HAYKH U MPAKTUKH
DIEeKTPOOTPULIATEILHOCTD bubnuorexa LIOK
86 Tpec P 22.04.27 https://m.edsoo.ru/7f41837¢
XHUMHYECKUX JJIEMEHTOB
POII https://resh.edu.ru/
KoBaneHTHast noysipHas u Bubnuorexa LOK
87 P 23.04.27 https://m.edsoo.ru/7f41837¢
HEIOJISIPHAST CBSI3b
P POIII https://resh.edu.ru/
bu6aunoreka LIOK
88 HonHas cBs3b 28.04.27 https://m.edsoo.ru/7f41837¢
POIII https://resh.edu.ru/
Kpucranmnueckue u amopdHsbie bubnuoreka [IOK
89 BELLECTBA. THIMbI KPUCTATIMUECKUX 29.04.27 https://m.edsoo.m/7f41837¢c

PELIETOK U UX XaPaKTEPUCTUKH

POIII https://resh.edu.ru/
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rocyAapCTBEHHOE Or0KETHOE 0011e00pasoBaTebHoOe yupexacaue Camapckoi 001acTy ruMHA3Hs MMEHH 3ac1yKeHHOro yuurels Poccurickon deaepanuu

Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

bubaunoreka LIOK
90 CTeneHb OKUCIEHUS 30.04.27 https://m.edsoo.ru/7f41837¢
POIII https://resh.edu.ru/
OmnpeneneHue CTENEHN OKUCIEHUS Bubnnorexa [IOK
91 P o 5.05.27 https://m.edsoo.ru/7f41837¢
10 XUMHUYeCKUM hopmyJiiam
pMy POII bhttps://resh.edu.ru/
OKUCIUTENBLHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU Bubnuorexa LIOK
92 - P ’ 6.05.27 https://m.edsoo.ru/7f41837¢
UMHUYECKHUE 3JIEMEHThI —
POII https://resh.edu.ru/
OKHCJIUTEIN U BOCCTAHOBUTEIIN
OKUCIUTENLHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU Bubnuorexa LOK
93 - P ’ 7.05.27 https://m.edsoo.ru/7f41837¢
UMHUYECKHUE 3JIEMEHTBI —
POIII https://resh.edu.ru/
OKHCJIUTEJIN U BOCCTAHOBUTEIIN
CocraBneHue ypaBHEeHUH
bubnuoreka IIOK
OKUCJIUTEIbHO-BOCCTAHOBUTEJIBLHBIX
94 . 12.05.27 https://m.edsoo.ru/7f41837¢
€aKLUNA, METO 3JIEKTPOHHOIO
PeaKLUH, A p POIII https://resh.edu.ru/
OanaHca
Brruucnenust mo ypaBHeHUsIM
XHUMUYECKOHN peakliUi, KOJIUYECTBA
BELLECTBA o6zéMa MaccChl 110 bubnuorexa LIOK
95 ’ ’ 13.05.27 https://m.edsoo.ru/7f41837¢
U3BECTHOMY KOJIMUECTBY BELLECTBA
. y y Bett ’ POII  https://resh.edu.ru/
00BEMY, Macce peareHTOB WU
NPOAYKTOB PEaKLUU
O0001eHHEe U cCUCTEMATH3ALMS bubnmorexa [IOK
96 H 14.05.27 https://m.edsoo.ru/7f41837¢

3HAHUH

POIII https://resh.edu.ru/



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

rocyaapCTBEHHOE Or0KETHOE 0011e00pasoBaTebHoe yupexacaue Camapckoi 00macTy ruMHA3Hs MMCHH 3acyKeHHOro yuures Poccurickon deaepanuu
Cepres BacunseBuua baiimenosa ropoaa [ToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

KoHtponbHast padora Ne 4 o Teme bubnuorexa [IOK
97 "Ctpoenue aToMa. X UIMHYECKast 1 1 19.05.27 https://m.edsoo.ru/7f41837¢
cBs13p. OBP" POII https://resh.edu.ru/
08 O600111eHHe U TOBTOPEHHE 3a 8 1 20.05.27
KJace
99 O06o01eHue U NoBTOpEeHHE 3a 8 1 21.05.27
KJ1acc
100 O06o01eHue U MoBTOpEeHHE 3a 8 1 24.05.27
KJ1ace
101 O6o01eHue U NOBTOpEeHUE 32 8 1 25.05.27
KJace
102 O06o001eHue U MOBTOpEeHHE 3a 8 1 26.05.27
KJacc
OBIIEE KOJIMYECTBO YACOB I10 102 4 6
[TPOI'PAMME



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

rocyJapCTBEHHOE O10KeTHOE 001Ieo0pa3oBaTenbHoe yupexacHue Camapckoi 061acTH ruMHA3Hs

umeHu 3acayxeHHoro yuutens Poccuiickoit @eaepaiuu Cepres Bacunbesuua bafimeHosa ropoaa

IToxBuctHeBO ropoackoro okpyra [ToxsucrheBo Camapckoii obnactu

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM TIPOI'PAMMBI

8 KVIACC

Kon
NMpPoBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATbI 0CBOCHHSI 0CHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHUs

1

ITo Teme: <<HepBOHaan1beIe XUMHNYECKHUE MTOHATHUA»

1.1

pPacKpbIBaTh CMBIC] OCHOBHBIX XMMHYECKMX TMOHSTHI. aToMm,
MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, NPOCTO€ BELIECTBO, CJIOXKHOE
BELECTBO, CMeCb (OIHOpOAHAs M HEOJHOPOAHAs), BAJEHTHOCTH,
OTHOCHUTEJIbHAsl aTOMHAasi U MOJIEKyJspHas Macca, KOJHUYeCTBO
BELLECTBA, MOJb, MOJISIPHAas Macca, MaccoBast N0 XUMHUECKOIO
3JIeMEHTa B COCIMHEHUH, MOJIIPHBIN OOBEM, XUMHYECKAs! PeaKLHsl,
KJacCUUKALMs  peakUWil. peakUud COENUHEHHs, PeaKLHu
pa3NOXKEHUs, peakLUUH 3aMeIleHMs, peakUuu OOMeHa, 3K30- U
SHIOTEPMHUECKHE PEAKIMU, TEIJIOBOH 3 (EKT peakLu, pacTBop,

MaccoBasi A0JIs BelleCcTBa (MPOLIEHTHAs! KOHLIEHTPALHs) B PaCTBOPE

1.2

UJITIOCTPHUPOBATE B3AUMOCBA3b OCHOBHBIX XHMHWYCCKUX TOHSITUI U

MPUMEHSATDb 3TH NNOHATHS NNPU ONMUCAHUHN BELIECTB U UX npeBpaLueHHﬁ

1.3

MCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JJIsl COCTaBJeHUsl (HOopMyJT

BELLECTB U YPABHEHUI XUMHUYECKUX PEAKLIUM

1.4

paCcKpbiBaTb CMbICJI 3aKOHOB COXpaHE€HHUSA MACCbl BEIIECTB,
MNOCTOAHCTBA COCTaBd, ATOMHO-MOJIEKYJIIPHOIO Yy4Y€HHUS, 3aKOHaA

ABoranpo

1.5

onpeacyisATb BAJICHTHOCTb  ATOMOB  3JIEMEHTOB B 6I/IHaprIX

COCAUHEHUAX

1.6

KJacCU(ULMPOBATh XUMHUYECKHE pEaKLMH (MO YHCIYy M COCTaBY

YUYaCTBYIOLIMX B PEAKLMH BELIECTB, 110 TEMJIOBOMY 3 dekTy)

1.7

BBIYUCJISITb OTHOCHUTEBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChbl

BE€LIECTB




rocyJapCTBEHHOE O10KeTHOE 001Ieo0pa3oBaTenbHoe yupexacHue Camapckoi 061acTH ruMHA3HUs

umeHu 3acaykeHHoro yuutens Poccuiickoit @eaepaiuu Cepres Bacunbesuua bafimeHosa ropoaa

IToxBuctHeBO ropoackoro okpyra [ToxsucrheBo Camapckoii obnactu

1.8

BBIYHMCIISITH MAaCCOBYIO IOJI0 XMMHUYECKOro 3JieMeHTa 1o (opmye

COE€TUHEHMUSI,

1.9

BBIMHUCJIATH MACCOBYHO NOJIKO BEUIECTBA B pACTBOPE

1.10

NPUMEHSTh €CTeCTBEHHOHAYYHbIE METO/Ibl TO3HAHUS — HAOJIOIeHUE,
U3MEpEeHHe, MOAEJUPOBAHUE, OKCHEPUMEHT  (peanbHblii U

MBICJICHHBIN )

ITo Teme: «BaxxHelne npeaCcTaBUTENN HEOPTAaHUYECKUX BELIECTB»

2.1

paCKpbIBaTb CMBICJT OCHOBHBIX XHWMHYECKHUX TTOHSITHIA: OKCHA,

KHUCJIOTA, OCHOBAHHE, COJIb

22

ONpeAeNsaTh NMPUHAIIEKHOCTb BEIIECTB K OMNPENENEHHOMY KJaccy

coearHeHuH o popmynam

23

K.IIaCCI/I(bI/ILlI/IpOBaTb HEOPraHUYE€CKHE BEIECTBA

2.4

XapakTepu3oBaTh (OMHCHIBATH) OOLIME XUMHUYECKHE CBOHCTBA
BELIECTB PAa3JUYHBIX KJIACCOB, MOATBEPXKAAsl ONHUCAHUE NMPUMEpPaAMHU
MOJIEKYJIIPHBIX ~ YPaBHEHMHM  COOTBETCTBYIOIUMX  XHMMUYECKHX

peakuui

2.5

MNPpOrHO31MpoOBaATh CBOWMCTBAa BEMIECTB B 3aBUCUMOCTH OT HX
KaQ4Y€CTBEHHOI'0 COCTaBd, BO3MOXHOCTH MNPOTCKAHUSA XHUMUUYECKHUX

npeBpaLueHm‘i B PA3JIMYHBIX YCJIOBUAX

2.6

CleAoBaTh MpaBUJaM IMOJb30BAHUS XUMHYECKOHM NOCYyIOH U
nabopaTopHbIM 000PYAOBaHUEM, a TaKXkKe MpaBHJIaM OOpaleHUs C
BELIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMHU IO BBIMOJHEHHUIO
1a00PaTOPHBIX XUMHUYECKHUX OMbBITOB MO MOJYYEHUIO U COOMPAHUIO
razoo0pasHbIX BelecTB (BOAOPOAA U KHCJIOPOAA), MPUTOTOBJIEHUIO
pacTBOpPOB C OMNpENeJEHHOM MacCOBOH [OJ€d pPacTBOPEHHOIO
BELIECTBA, MJAHUPOBATh U MPOBOAUTh XUMHUYECKHE 3KCIIEPUMEHTHI
MO pPacno3HaBaHUIO PACTBOPOB WIEJNOYEH U KHCIOT C MOMOLUIBIO

MHIMKATOPOB (JJakMyc, peHondranenH, METUIOpaHX U Ipyrue)

2.7

NPOBOJUTB PACUETHI MO YPABHEHUIO XUMUYECKON PEAKLIUU

ITo teme: «llepuoanueckuii 3axoH u llepuomuueckass cucrema
xumuueckux synemeHtoB J[. 1. Menneneesa. CtpoeHue aTtomoB.

Xumuueckasi cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE pe€aKuumn»




rocyJapCTBEHHOE O10KeTHOE 001Ieo0pa3oBaTenbHoe yupexacHue Camapckoi 061acTH rUMHA3HUs

umeHu 3acayxeHHoro yuutens Poccuiickoit @eaepaiuu Cepres Bacunbesuua bafimeHosa ropoaa

IToxBuctHeBO ropoackoro okpyra [ToxsucrheBo Camapckoii obnactu

3.1

PaCKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX TMOHSATUH: SIAPO aToMa,
3JIEKTPOHHBIA CJIOH aTOMa, aToMHas OpOuTaj b, pPagUyC aToMma,
XHUMUYECKasi CBSI3b, MOJIAPHAs W HEMOJSIpHAasi KOBAJEHTHAsl CBSI3b,
3JIEKTPOOTPULIATEIbHOCTh, HOHHAsl CBsI3b, HMOH, KAaTHOH, AHUOH,

CTE€NECHb OKUCJICHUA

3.2

K.IIaCCI/I(bI/IL[I/IpOBaTb XUMHNYECKHUE 3JIEMEHTHI

33

OMUCHIBATh U XapaKTepU30BaTh Ta0IHUHYIO Gopmy [lepuonmueckoii
CHUCTEMbl XUMHYECKHUX 3JIEMEHTOB: DPa3jM4aTh MOHITHUS «TJaBHAas
noarpynna (Arpymma)» W «nodouHas noarpynna (brpymnma)y,

«MaJibie» U «OO0JIbLINEY NEPUOAbI

3.4

packpbiBath cmbica Ilepuonuueckoro 3axkoHa .M. Menpeneesa:
AEMOHCTPpUPOBATH NNOHHUMAHHE nepnonw{ecxoﬁ 3aBUCHUMOCTH
CBOMHCTB XUMHNYECKHUX 3JIEMEHTOB oT 150,¢ MMOJIOXKECHUA B

IIepuonunueckoii cucreme

3.5

COOTHOCUTb  O0O3HA4€HHUs, KOTOpble HMeEKTC B  Tabmuue
«Ilepnonnueckass cucreMa  xuUMH4Yeckux  3neMeHTtoB M.
MeHpeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHs aTOMOB
XMUMUYECKHX 3JIEMEHTOB (COCTaB M 3apsAn sapa, odliee YHCIOo

3JIEKTPOHOB U pacrpefiesleHHue UX MO 3JEKTPOHHBIM CJIOSIM)

3.6

onpeacysiTb CTCINECHDb OKHCJICHUA 3JIEMEHTOB B 6I/IHaprIX

COCAUHEHUAX

3.7

OnpenensiTb BUA XMUMHYECKON CBs3M (KOBAJIGHTHAass M HOHHAs) B

HEOPraHNM4YE€CKUX COCAUHEHUAX

9 KVIACC

Kon
NMPoOBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATbI 0CBOCHHSI 0CHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

ITo Teme: «BeriecTBo U XUMUYECKas! peaKLIUsI»

1.1

pPaCKpbIBaTb CMbBIC]T OCHOBHBIX XHWMHYECKUX TTOHSITHIA: pacTBOp,
SJIEKTPOJIUTHI, HEIJIEKTPOJUTBI, SJICKTPOJIUTHYECKAA AUCCOLUALIUSA,

p€aKLiMu UOHHOTrO O6MeHa, KaTajinu3aTop, XUMMHUYCCKOE€ paBHOBECHUE,




rocyJapCTBEHHOE O10KeTHOE 001Ieo0pa3oBaTenbHoe yupexacHue Camapckoi 001acTH rUMHA3HUs
umeHu 3acaykeHHoro yuutens Poccuiickoit @eaepaiuu Cepres Bacunbesuua bafimeHosa ropoaa

IToxBuctHeBO ropoackoro okpyra [ToxsucrheBo Camapckoii obnactu

oOpaTumble " HeoOpaTuMble peaxuuu,
OKHCJIUTEIbBHOBOCCTAHOBUTEJIbHBIE peakLuH, OKHCIIUTEb,
BOCCTAHOBUTENb, OKHUCJIEHHE U BOCCTAaHOBJIEHHE, aJUIOTPOIHS,
aMpOTEpPHOCTb, XUMHUECKas CBsA3b (KOBAJIEHTHAs, HMOHHas,
MEeTaJINYeCcKas), KpPHCTAJIMYecKast pelETKa, CIUIaBbl, CKOPOCTb

XUMHYECKON peakL i1

1.2

UJITIOCTPHUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHWYCCKUX TOHSITUI U

NPUMEHSATDH 3TH NNOHATHSA NNPU ONMUCAHUHN BELIECTB U UX npeBpaLueHm‘/'l

1.3

COCTaBJISITh YPABHEHMsI AJIEKTPOJIUTUYECKOH AMCCOLMALIUU KUCIIOT,
lieJo4el U CoNel, MOJHblE U COKpaUl€HHblEe YPABHEHMs! pPeakLMH

HOHHOIr0 0OMeHa

1.4

pPacKpbIBATh CYHIHOCTb OKUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX peaKuHﬁ

MOCPEICTBOM COCTaBJIEHHsI 3JIEKTPOHHOTO DajlaHCa 3TUX peaKLHii

1.5

NPOBOJUTB PACUETHI MO YPABHEHUIO X UMUYECKON PEaKLIUU

ITo Temam: «Hemeramibl U uUx coenuHeHuss» U «MeTajuibl U HUX

COCAUHECHU S

2.1

XapakTepu3oBaThb  (OmMcChiBaTh) oOwMe U crneuuduyeckue
XUMHUYECKHe CBONCTBA MPOCTHIX U CJIOKHBIX BEILIECTB, MOATBEPIKAAS
OMHMCAHUE TMPUMEPAMU MOJIEKYJSPHbIX U HWOHHBIX YpaBHEHUIl

COOTBETCTBYHOLIIUX XUMUYCCKHUX peaxumﬁ
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COCTABJIATH YPABHEHUA peaKuHﬁ, MOATBEPKAAOIIUX CYLIECTBOBAHUE

reHETUYECKON CBSI3H MEXAY BELIECTBAMU PA3JIUIHbBIX KJIACCOB
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MNPpOrHO3MpoOBaATb CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXXHOCTHU MPOTEKAHUA XUMHUYCCKUX npeBpaLueHHﬁ B PA3JIMYHBIX

yCJIOBUSIX

2.4

CleAoBaTh MpaBUJaM IMOJb30BAHUS XUMHYECKOHM NOCYIOH U
nabopaTtopHbIM 000PYAOBaHUEM, a TaKXkKe MPaBUJIaM OOpaleHHs C
BEUIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMHU IO BBINOJTHEHUIO
1a00PaTOPHBIX XUMHUYECKHUX OMbITOB MO MOJYYEHUIO U COOMPAHUIO

ra3oo0pa3HbIX BeleCTB (AMMHUAKA U YTJIEKUCIIOro rasa)

2.5

npoBOAUTL pPEAKUMH, MNOATBEPNKAAOUIUE Ka4eCTBEHHBIH COCTaB
Pa3JINYHbIX BEHIECTB. PACIIO3HABATH OIBITHbIM HyTéM XJiopuna-,

Opomuna, wuoauna, kapOonar, docdar, cunukar, cynabdar,
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FTUAPOKCUANUOHBI, KATUOHBI aMMOHHUA, HWOHBI U3YYCHHbIX METAJJIOB,

NPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELLECTB

3 ITo Teme: «XuMusl U OKpy>KarolLas cpenay»
31 pacKpbIBaTb CMBICA OCHOBHBIX XHUMHUYeCKUX mnoHsaTuil: [IJK
' BELIECTBA; KOPPO3HUSI METAJLIIOB
NPUMEHSITb OCHOBHbBIE€ ONEPALIUU MBICIUTEJIbHON NEATEIbHOCTH —
aHaNM3 U CHHTE3, CpaBHEHHUe, O00O0OIeHUe, CUCTeMAaTHU3ALUI,
39 BbISIBJIEHUE MPUYUHHO-CJIEACTBEHHBIX CBSI3€H — MU U3YUYEHUs

CBOMCTB BEILECTB U XUMHUYECKHX PEAKLMN; €CTECTBEHHOHAYy4YHbIE
METOAbl TMO3HAHUS — HaONIOJEeHUEe, U3MEpPEHUE, MOJEUPOBAHUE,

3KCHEPUMEHT (peajibHbII U MBICTICHHBIH )
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

8 KVIACC

Kon

I[IpoBepsiemblii 31eMeHT COAePRAHUS

1

HepBOHa‘{aHbeIe XHUMHYECKUE ITOHATHUA

1.1

IIpenmer xumuu. Poap XUMHUM B )KU3HU 4eJOBeKa. XUMHUs B CUCTEME Hayk.
Tena u BewectBa. Puznyeckue CBONCTBA BELIECTB. ArperaTHoe COCTOSTHHE

BELIECTB

1.2

ITonsiTve 0 MeTOMax NO3HAHMS B XUMUH. UHCThIE BELIECTBA U CMECH. CnocoObl

pasneneHus: cMeceit

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue 3jeMeHTbl. CHMBOJIbI XUMHYECKHUX

aneMeHTOoB. IIpocTeie 1 c10XkHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUeHHe

1.4

Xumuyeckas popmysia. BareHTHOCTb aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BewecTB.  OTHOcUTeNnbHas aTOMHas — Macca.
OtHocutenpHass MoNeKyJsipHas Macca. MaccoBass [0  XHUMHUYECKOIO

3JIEMEHTA B COCNUHCHHH

1.5

KonuuectBo Bemecrsa. Mosb. MonsipHass macca. B3auMOCBsA3b KOJUYECTBA,
Macchl M YHCJIa CTPYKTYPHBIX €IMHHUL] BeuiecTBa. Pacuérbl mo ¢opmynam

XUMHNYECKUX COG,HI/IHGHI/Iﬁ

1.6

dusznueckue U XUMHUUECKHUE sIBJIEHUsl. XUMUYEeCKas peaklusl U e€ NMPU3HAKU.
3aKOH  COXpaHEHMsl ~ MacChl  BellecTB.  XMMHMYECKHE  YpaBHEHHS.
Knaccupukauuss XUMHYECKMX  peakUuil  (COeOUHEHMs,  pa3JIOXKEeHHs,

3aMeleHus, oOOMeHa)

1.7

XHWMHUYECKUN OKCINEPUMEHT. 3HAaKOMCTBO C XHUMMUYECKOH MOCYIOOH, ¢
npaBuiiamMu padoTsl B JadopaTtopuu v npuéMamMu odpalieHus ¢ 1adopaTopHbIM
o0opynoBaHUEM, U3yUYE€HHE M ONUCaHHe (U3MYECKUX CBOKMCTB 0Opas3LOB
HEOpPraHUYeCKUX BeIeCTB, HaOmoneHue ¢u3nueckux (TIaBjIeHHe BOCKa,
TastHUE JibJ1a, PACTUPAHHE caxapa B CTYIKe, KUIIEHHE U KOHJIEHCALIUSI BOIbI) U
XUMHYECKUX (TOpeHME CBEYM, MPOKAJIUBAHHE MEIHOHW  MPOBOJIOKH,
B3aMMOJENWCTBUE Mejla C KHUCIOTOW) sIBJIEHWH, HaOJroAeHHe U OIHCaHue
NPU3HAKOB TMPOTEKAHUS XHUMHYECKUX peakuuil (pa3jiokeHHe caxapa,

B3aUMOJEHCTBUE CEPHOH KHUCJIOTBI C XJIOPUAOM Oapusi, passioKeHHe
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runpokcuna meau(ll) mpu HarpeBaHUHU, B3aMMOIEHCTBHE JKeJie3a C PACTBOPOM
conu Meau(Il), usydyenue cnocoOoB pazaenieHus: cMeceil (C MTOMOIIBIO MarHUTA,
buabTpOBaHHUE, BbIMAPUBAHUE, NUCTUJLIALMUS, XpoMaTorpadus), MpoBeaeHUE
OYHCTKM TMOBAPEHHON coNM, HaOMOOeHue U ONHMCaHWEe pPe3yJIbTaTOB
MPOBENEHHSI ONBITA, HILTFOCTPUPYIOILETro 3aKOH COXPAHEHHs] MAaCChl, CO3JaHHE

Mozesel MoJIeKy (11apOCTEePIKHEBbIX )

Baxneriine npencraBUTeNId HEOPraHUUECKUX BELECTB

2.1

Bo3nyx — cmech razo. CocrtaB Boznyxa. Kuciopon — sneMeHT U mpocroe
BellecTBo. HaxoxneHnue kuciaopona B npupoae, Gusnueckue U XUMHUYeCKue
cBoiictBa (peakuuu ropenusi). Okcunpl. [Ipumenenue kucnopona. Crnocodbl
NOJyYeHUs] KUCJIOpoAa B J1adOpaTOPUU W MNpOMbILLIEHHOCTH. Kpyrosopor

kucnopona B npupoae. O30H — annorponHas Moaudukanus KUCIOpoaa
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TennoBoil 3¢h¢eKkT XUMHUECKOH peaKkLMH, TEPMOXHUMHUYECKHUE YpaBHEHHSs,
3K30- M 3HJAOTEepMHUUecKHe peakLuu. TomaMBo: yronb U MeTaH. 3arpsi3HeHHue

BO3/1yXa, yCUJIEHHe MapHUKOBOro 3ddexTa, pa3pylieHrne 030HOBOTO CJIOs
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Bonopon — sanemeHT u npocroe BewecTBo. HaxoxneHue Bogopona B Npupone,
bm3uyeckue M XHMHUYECKHE CBOMCTBA, MPUMEHEHHE, CHOCOOBbI IMOJYyYeHHMS.

Kucnors! 1 conu

2.4

MonsipHblit 00BEM ra3oB. Pacuérsl mo XUMHYECKUM YPaBHEHUSIM

2.5

®dusnyeckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBopbl
HaceiiieHHble ¥ HeHaChIlEHHbIE PaCTBOPbI. PaCTBOPUMOCTD BELLECTB B BOAE.
MaccoBass n0oasi BellecTBa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOIBIL.
OcHoBaHus. Ponb pacTBOpoB B mpHUpoAe U B *KU3HHU YeynoBeka. Kpyrosopor
BOIbl B NpHUpoAe. 3arps3HEHUE NpUPOAHbIX BoA. OxpaHa U O4YMCTKA

NPUPOAHBIX BOA

2.6

Knaccudpukauus HeopraHudeckux coeauHenuit. Oxcuabl. Knaccudukanus
OKCHJIOB. coJieoOpasyromue (OCHOBHbIE, KHCJIOTHbIE, aM(pOTEpHble) U
HeconeoOpasyromue. HomeHknarypa okcunoB. Pusznyeckre U XUMHYECKHE

CBONMCTBa OKCUIOB. [Tonyyenue okcuaos

2.7

OcHoBanust. Knaccudukanuss OCHOBaHMHN: IIENOYM UM HEPACTBOPHUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHuil. PU3nyeckue 1 XUMUYECKUE CBOMCTBA

ocHosanuil. [lonyuenue ocHoBaHuM
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2.8

Kucnorsl. Knaccudukauus kucnor. Homenkiarypa kucnor. @usudeckue u
XUMHUECKHE CBOMCTBAa KMCIOT. Psan aktuBHocTH MetamnoB H.H. bekerosa.

ITony4yenue kucnor
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Conu. Homenknarypa coneil. @usnyeckre U XMMHYECKHUE CBONCTBA COJICH.

ITonyuyenue conei

2.10

I'eHeTuyeckas CBs3b MEXAY KJIaCCaMH HEOPTraHUYECKHUX COeUHEHUH

2.11

XHWMHUUYECKUN O3KCHEPUMEHT. KAadeCTBEHHOE OIpeNesieHHe COIepXkKaHUs
KHCJIOpOZa B BO3IyXe, MOJy4YEHHE, COOMpaHHe, pacrno3HaBaHHE M M3y4YEHHE
CBOWCTB KHCJIOpOIa, HabJIIOeHHe B3aUMOEHCTBUS BEIIECTB C KUCIOPOIAOM H
yCJIOBUSI BOSHUKHOBEHMSI U MPEKPAILEHUs] TOPeHus (Mokapa), 03HAKOMIIEHUE C
oOpasuaMud OKCHOB M OINHUCAaHHE HMX CBOKMCTB, MOJYy4EHHE, COOUpaHHe,
pacro3HaBaHUE M U3YUEHHE CBOICTB BOIOpoAa (ropeHue), B3auMOAEHCTBUE
BOZJOpOnA c OKCHIOM menu(Il) (BO3MOXHO UCIIOJIb30BaHUE
BHJIEOMaTepUasoB), HaOoneHne o0pa3LoB BEIIECTB KOJMYECTBOM 1 MOJb,
HCCIeNOBAHUE OCOOEGHHOCTEH  pPacTBOPEHHMsS BEIECTB C  Pa3JIHYHOM
PacTBOPUMOCTBI), MPUIOTOBJIEHHE PACTBOPOB C OMNpENeJEHHOW MacCOBOH
J0JIell  pacTBOPEHHOIO BEILLECTBA, B3aUMOAEHCTBHME BOAbI C METaJJIAMU
(HaTpueM U kKajapuueM) (BO3MOXKHO MCMOJb30BAHHE BHIEOMATEPHANIOB),
onpefeNeHue pPacTBOPOB KHCJIOT M LIEJOYEeH C MOMOIUBIO HHIHUKATOPOB,
HCCIeqOBaHUE OOpa3LOB HEOPraHWYECKHUX BELIECTB pa3IMYHBIX KJACCOB,
HaOMOIeHHe HM3MEHEHHUs] OKPAaCKM HHAMKATOPOB B PAacTBOpaX KHUCIOT H
esnoyeil, usyuenue pzaumonenctaus okcuaa menu(ll) ¢ pacrsopom cepHoit
KHUCJIOTBI, KHMCIOT C MeTajulaM{, peakLHil HeHWTpalu3aluuu, NOoJydyeHHe
HEPACTBOPUMBIX OCHOBAHUMN, BBITECHEHHWE OJIHOrO MeTala APYruM U3
pacTBOpa COJIM, peLIeHHE 3KCIMEPUMEHTAJbHbBIX 3a1au Mo TeMe «BaxHeiue

KJIaCCbl HEOPraHUYECKUX COeIUHEHUI»

Ilepuonnueckuii 3akoH U Ilepuonnueckas cucTeMa XMMH4ECKUX 3JIEMEHTOB
J.U. Menneneesa. CtpoeHue aToMoB. XuMHueckasi CBsi3b. OKUCIUTENIbHO-

BOCCTAHOBUTECJIbHBIE pEAKLIUU

3.1

[lepBble MOMBITKKM KJIAacCU(UKALMK XUMHYECKUX 3JeMeHTOB. IloHsTue o
rpyrnnax CXOOHBIX 3JIEMEHTOB (ILLUEJOYHbIE U LIEJIOYHO3EMENbHbIE METaJllbl,
rajioreHbl, MHEPTHbIE ra3bl). DJIEMEHTBI, KOTOpble 00pa3yroT amMdoTepHble

OKCHUAblI U THAPOKCHUIBI
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3.2

Ilepuonnueckuii 3akoH. Ilepuoanueckass cucreMa XUMHMUYECKUX 3JIEMEHTOB
JAU. Menneneesa. KoporkomepuonHass M IJIMHHONEpUOmHas (popMbl
Ilepuonnueckoit cucrembl xumuueckux osaemMeHToB J.HM. MeHnneneesa.
Ilepuonb! u rpynnel. PU3NUECKUI CMBICT MOPANKOBOIO HOMEpa, HOMEPOB

nepuoja v rpynmnsl 3J1€MEHTa

33

Crtpoenue aromoB. CoctaB aToMHbIX sinep. M3otonsl. Dnextponbl. CTpoeHue
3JNIEKTPOHHBIX O00O0JIOUEK aTOMOB MepBbIX 20 XHUMHUYECKHMX 3JIEMEHTOB
ITepuonnueckoii cucremsl JI.M. Menneneesa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero nojoxxkeHuto B Ilepuoanyeckoit cucreme /.M. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHHUs] paauyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METANINYECKUX W HEMETaJUIMYECKUX CBOMCTB MO IpynnaM M NepUoaaMm.
3nauenue [lepuonuyeckoro 3akoHa u Ileproanueckoi CUCTEMbl X MMHUECKHX
3JIEMEHTOB AJs1 pa3BUTUsA Hayku U npakTtuku. M. MenneneeB — y4uéHbiil u

rpa>xaJaHuH

3.5

Xumuueckasi cBsisb. KoBajneHTHast (MOJsipHasi YW HEMOJSIpHAsl)  CBSI3b.

aﬂeKTpOOTpI/IL[aTeJIbHOCTb XUMHYECKUX 31eMeHTOB. IoHHas1 CBS3b

3.6

Crenenb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTEIbHEIE PE€aKLnu. HpOL[eCCbI

OKHCJIEHUS] U BOCCTaHOBJIEHUs1. OKUCIUTENN U BOCCTAHOBUTEIU

3.7

XUMHYECKUI 3KCIEPHUMEHT. H3yueHHe OOpa3LioB BEIIECTB METAJIOB U
HEMETAJJIOB, B3aUMOAEHCTBUE IMAPOKCUAA LIMHKA C PaCTBOPAMH KHUCJIOT U
LIeJI0U€eH, MPOBEAEHUE ONBITOB, HJUTFOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBHUTEJIbHBIX PeaKL Ui (rOpeHHe, peaKIiu Pa3IOKEHUs, COETUHEHHS])

9 KVIACC

Kon

IIpoBepsiemblii 31eMeHT coaepRAHUS

BemectBo u xumnyeckas peakuus. [losropenue

1.1

Ilepuonnueckuit 3axoH. Ileproguueckas cucremMa XUMHYECKHUX 3JEMEHTOB
JLU. Menneneesa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB NEpPBbIX TPEX MEPHOAOB, Kalus, KalbLUs M HX
COEIMHEHUI B COOTBETCTBUM C MOJIOXKEHHEM 3JeMeHTOB B Ilepuoanueckoil

CUCTEME U CTPOCHUEM UX ATOMOB
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1.2

CrtpoeHue BewiecTBa: BHIAbl XMMHYECKONW CBA3H. THIBI KPUCTANIIHYECKHX
pelETOK, 3aBUCUMOCTb CBOMCTB BeIleCTBA OT TUINA KPUCTAIIUYECKOM
pelmeéTk M BHUAA XUMHYecKoi cBsa3H. Kiaccupukauuss M HOMEHKJIATypa
HEOpraHW4eckuX BeIIeCTB (MeXAyHapoaHas U TpUBHalbHas). XHUMHUYECKUE
CBONMCTBA BELIECTB, OTHOCSLIMXCS K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX

COGHHHGHHﬁ, FE€HETHYECKAs CBA3b HEOPraHUYECKUX BEHIECTB

1.3

Knaccudukauus XMMHYECKHX PeakLMi M0 pa3HuHbIM NMPH3HAKAM (10 YUCITY
M COCTaBY YYaCTBYIOIUMX B PEAKLMH BELIECTB, MO TeruioBoMy 3¢ddexry, mo
U3MEHEHUIO CTeneHel OKUCIEHUST XUMHYECKHUX 3JIEMEHTOB, I10 O6paTI/IMOCTI/I,
MO Y4YacTHUIO KaTajiu3aropa). OJK30- M OSHIAOTEPMHYECKHE pEeaKLMH,

TEPMOXUMHNYECCKUE YPABHCHHS. IlonsiTue o CKOpPOCTHU XUMHYECKOM p€aKkLuun

1.4

[Tonstue 06 0OpaTUMBIX U HEOOPATUMBIX XMMHYECKUX peakuusx. [loHsTue o
FOMOT€HHBIX M TETEPOreHHbIX peakuusx. [loHATHE O XHUMHYECKOM
paBHOBecuU. DaKTOPBI, BIHUSIOLIME HAa CKOPOCTb XUMHMYECKOH peakLMUd U

MOJIOXKEHUE XUMHNYECKOTIO PAaBHOBECHA

1.5

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE  PEAKLMH,  JJIEKTPOHHBIA  OanaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocraBieHHe ypaBHEHUH
OKHCJIUTEJIbHO-BOCCTAHOBUTENBHBIX PEAaKLUI C MCMOJIb30BAaHHUEM METOAa

3JIEKTPOHHOTO OanaHca

1.6

Teopust 31eKTPONUTHYECKOH AUCCOLMALIMU. DJIEKTPOJUTHI U HEBJIEKTPOJIHUTHL
Karuonsl, aHMOHBI. MeXaHHU3M NUCCOLIMALIMHU BELIECTB C Pa3IMYHbIMU BUAAMU
XuMu4eckod csizu. Crenenb nuccourau. CuibHble U cllabble 3JEKTPOJIUTHL.
Peakuuu HOHHOrO oOMeHa. Y CJIOBUs MPOTEKAHUsl PeaKLUMii HOHHOrO OOMeHa,
MOJHbIE U COKpall€éHHble MOHHblE ypaBHeHHUs peakuuid. CBoilcTBa KHCIIOT,
OCHOBAaHUH U coJieli B CBeTe IMpPENCTaBJIeHUIl 00 3JIEKTPOJUTHYECKOMN

auccouunauuu. KayecrseHHble peakuiny Ha MOHBI. [IoHsATHE O ruaponuse coneit

1.7

XUMUYECKUI JKCMEPUMEHT. O3HAKOMJIEHHE C MOJENSIMH KPUCTAIHYECKUX
PELIETOK HEOPraHWYeCKUX BELIECTB — METANJIOB U HeMeTa/uloB (rpadura u
ajamasa), CJIOXHBIX BEIIECTB (XJOpUIA HATPHSI); UCCAENOBAHHE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOH peakUMH OT BO3ACHCTBHS Pa3IUUYHBbIX (HaKTOPOB,
HCCIIeOBAHUE  3JIEKTPONPOBOAHOCTH  PAaCTBOPOB  BELIECTB,  IpoLecca
OMCCOLMALMM  KHUCJIOT, Luejo4ed M cojieil (BOSMOXKHO HCHOJb30BaHHE
BUIEOMATEPUAJIOB);, MPOBEACHHE OIMbITOB, WJUTIOCTPUPYIOLIUX MPU3HAKH

MPOTEKaHUs peakLuii HOHHOro ooMeHa (0Opa3oBaHMe OcazKa, BbIIEIEHHE rasa,




rocyJapCTBEHHOE O10KeTHOE 001Ieo0pa3oBaTenbHoe yupexacHue Camapckoi 061acTH rUMHA3HUs
umeHu 3acayxeHHoro yuutens Poccuiickoit @eaepaiuu Cepres Bacunbesuua bafimeHosa ropoaa

IToxBuctHeBO ropoackoro okpyra [Toxsucrheso Camapckoii obnactu

o0OpazoBaHHe BObI), OMBITOB, MJLIFOCTPUPYIOIIUX MPUMEPBI OKHUCIUTENBbHO-
BOCCTAHOBHUTEJIbHBIX peakluil (ropeHue, peakLy pa3oKeHUs, COeIUHEHHs),
pacno3HaBaHME€ HEOPraHMYECKUX BEIIEeCTB C IOMOLIBIO KayeCTBEHHBIX

peaxKLUi Ha HOHBI, pEeLIEHUE 3KCIIEPUMEHTAJIbHBIX 3a1a4

HewmeTamibl 1 ux coeMHEHUs

2.1

OOwas xapaktepucTuka rajmoreHoB. (OCOOEHHOCTM CTPOEHHs aTOMOB,
XapakTepHble creneHu okucineHus. CTpoeHue U (pu3HuUecKue CBOICTBa
NPOCTHIX BELIECTB — rajloreHoB. XHUMHYECKHUE CBOMCTBA Ha MPUMEPE XJiopa
(B3aMMOAEHCTBHE C METa/NIaMH, HEMETAJUIAMH, ILeJIOo4YaMH). XJIOPOBOAOPO.
CounsiHas KHUCJIO0Ta, XHWMHYECKHE CBOﬁCTBa, MOJIY4YE€HUE, NPUMEHEHUE.
JeiicTBue XxJjiopa M XJOPOBOAOPOAAa Ha OpraHu3M 4yesoBeka. BakHeiue

XJIOPpUAbI U UX HAXOXAECHUE B IIPHUPOAE

22

OO6wiast xapakrepuctrka 3jeMeHTOB VIA-rpynnel. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u pusnueckue CBOHCTBA
NPOCThIX BELIECTB — KUCJIOPOAAa W cepbl. AJUIOTPONHbIE MOAM(PUKALMH
KUCJIOpoAa U cepbl. XUMUUYECKHe CBOMCTBA cepbl. CepoBOAOPON, CTPOCHHE,
(bmnqecxne U XMMHYECKHE CBOMCTBA. OKCI/IHbI CEPbl KaK MNpE€ACTABHUTECIU
KHUCJIOTHBIX OKCHIOB. CepHa;I KHCJIOTAa, (bmnqecxne 1 XUMHYECKHE CBOMCTBA
(oOwmuMe kak MpeacTaBUTENs Kjacca KUCIOT U cnienuduyeckue). XuMUUECKUe
peaKkLMy, JIeXalllie B OCHOBE MPOMBILUIEHHOrO crocoda MojJy4yeHUust CepHOMH
KHUCJIOTBI. HpI/IMeHeHI/Ie. Conu cepHoﬁ KUCJIOThI, KaUECTBCHHAA pE€aKLusl Ha
cynbdar-noH. HaxoxneHue cepel 1 € coequHeHUu B npupoae. XMMHYeCcKoe
3arpsi3HEHUE OKPY KArOIIEH Cpeabl COEAUHEHUSIMU Cepbl (KUCIOTHbBIE JOXIH,

3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro NMpeaoTBPaLIeHHs
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OO6wiast xapakrepucTuka 3jeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTepHblE CTENEHU OKHCIeHHs. A30T, paclpoCTpaHEHHE B
npupone, GpusnuecKkue U XuMu4eckue cBoiictea. KpyroBopor asora B npupoe.
AMMI/IaK, €ero (1)H3H'{6CKI/IG H XHMHYECKHE CBOﬁCTBa, MNOJYy4Y€HHUE U
npumeHeHue. Conu aMMoOHUs, UX (U3MUYECKMEe U XUMHYECKUE CBOWCTBA,
npuMeHeHue. KauecTBeHHas peaklivsi HAa HOHbl aMMOHMsL. A30THasl KUCJIOTa, €€
nojy4yeHue, GU3MUECKUE U XUMUYECKHE CBOMCTBA (001IMe KaK MPEeICTaBUTEIS
KJiacca KMCIOT U crneuududeckue). Mcrnonb3oBaHHE HUTPATOB M COJei

aMMOHHSI B KaueCTBE MHUHEpaJbHbIX yNOOpEeHHH. XHUMHYECKOe 3arps3HeHHe
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OKpYKarolel cpeibl COEAUHEHUsIMU a30Ta (KUCJIOTHbIE TOXIHU, 3arpsi3HEHHE

BO3yXa, MOUYBbI U BOAOEMOB)

2.4

docdop, annorponHsle Mogudukauuu docdopa, huznIeckre U XUMHYECKHUE
ceoiictBa. Oxcun ¢docdopa(V) u dochopHas kucnora, ¢usuyeckue u
XUMHUYECKHe CBOMCTBA, mojydeHue. Mcnonwp3oBaHue ¢ocdhaToB B KayecTBe

MHMHEPAJIbHBIX yIOOpEeHUi

2.5

OO6wiast xapakrepucTrka 3jeMeHTOB IVA-rpynnel. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTENEeHM OKHCIEHHs. YTIJepoid, aJIOTPONHbIE
Moau(UKalMy, pacnpoCTpaHEHHe B NpUpone, (PU3HMUecCKHe M XUMHUYECKHE
cBoricTBa. Ancopbuusi. Kpyrosopor yrinepona B npupone. OKCunabl yriepoaa,
X (QU3NUECKHe U XUMHUUYECKHE CBOICTBA, NEHCTBHE HA KMBbIE OPraHU3MBI,
MOJy4YeHUE U MPUMEHEHHE. DKOJIOrH4ecKHe MPOOJIEMbl, CBSI3aHHbIE C OKCHIIOM
yraepona(IV); rumore3a rinoOanbHOrO MOTEIJIEHUs] KJIMMATa, MapHUKOBBIA
s dekt. YronbHas KuUCIOTa U €€ coiu, ux (usudeckue U XUMHUYECKUE
CBOWCTBa, MOJy4eHHe U npuMeHeHue. KauecTBeHHast peakuust Ha kapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBbITY, MEIULIMHE, TPOMBIIIJIEHHOCTH U

CEeJIbCKOM XO03SUCTBE

2.6

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKHX BELIECTBAX KAaK O COENMHEHHSIX
yriaepona (MeTaH, 3TaH, JTHJIEH, alleTUJIEH, 3TaHOJ, TJIMLEpPUH, YKCYCHas
kucnora). Mx cocraB u xumuueckoe crpoeHue. [loHstue o OGuonoruyecku
Ba)XHBIX BELIECTBAX: JKUpax, OeskaxX, yrieBoJax — M HMX POJH B JKU3HH
yenoBeka. MarepuanabHOe €IMHCTBO OpPraHMYECKUX W HEOpraHM4eCKHX

COeqUHEHUN

2.7

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOICTBA, NOJy4YeHHE U
npumeHenue. CoeanHeHus kpemHusi B npupone. OO0mue npeacraBieHus oo
okcuae kpemMHus(IV) u kpemuueBoit kucnore. CUIMKATBI, UX UCIOJIb30BaHUE
B ObITy, MeIMLMHE, TMPOMBILUIEHHOCTH. BaxHelue CTpoUTeIbHbIE
MaTepuaibl. KepamHKa, CTEKJIO, LieMeHT, 0eToH, keje300eToH. [IpoOnembl
6e30MmacHOro MCIOJIb30BAHUS CTPOHMTEIbHBIX MaTe€pHajoB B IMOBCEIHEBHOM

JKHU3HU

2.8

XUMHYECKUI SKCIEPUMEHT: M3y4eHHe oOpa3LiOB HEOPraHHYECKUX BEIIECTB,
CBONCTB COJISHON KHCJIOTBI, IPOBEIEHUE KaYECTBEHHbIX PEAKLIMHM Ha XJOpUM-
MOHBbl W HaONOJeHHE NPU3HAKOB MX MPOTEKAHHs, OMNBITHI, OTpPaXKAKOLIHE

(bmnqecxne U XUMHUYECKHEe CBOMCTBA raJJOr€HOB U UX COeqUHEHUH (BO3MO)KHO
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MCIIOJIb30BAaHHE BHIEOMATEPHANIOB), O3HAKOMJIEHHE C OOpa3LaMHu XJIOPHIOB
(rajoreHUIOB), O3HAKOMJIEHHE C OOpa3uaMu Cepbl U €€ COEeTUHEHUSIMU
(BO3MOXXKHO HCHOJB30BAHHME BHIEOMATEPUANIOB), HaONIOIEHHe TmpoLecca
oOyrJIMBaHUs caxapa noj NeiCTBMEeM KOHLEHTPHPOBAHHOI CEPHOW KHUCIIOTHI,
M3y4YeHHE XMMUYECKUX CBOHCTB pa30aBJIeHHOW CEPHON KHCIIOTHI, NPOBEAEHHE
KaQueCTBEHHOH peakuMd Ha cynbdaT-uoH U HaOMoJeHHe TIpH3HaKa eé
NpOTEKaHUs, 03HAKOMJIEHHE ¢ PU3UIeCKUMH CBOICTBaMHU a30Ta, hocdopa U ux
coeaMHeHUi (BO3MOXHO HCIHOJB30BaHUE BHIEOMATEPHANIOB), OOpasLaMu
a30THBIX U GHOCHOpHBIX yHOOpeHuUid; monydeHue, coOupaHue, pacrno3HaBaHUe
M M3yuyeHHE CBOICTB aMMHaka, NMpPOBeJEHHE KaueCTBEHHbIX peakLMil Ha HOH
aMMOHusT W QochaT-uOH M H3YYEHHE [PU3HAKOB HX MPOTEKaHHS,
B3aUMOZIEHCTBHE KOHLIEHTPUPOBAHHOMN a30THOM KUCJIOTHI C MEIIbIO (BO3MOXKHO
MCMOJb30BaHHE BHUIEOMATEPHANIOB), HM3yuY€HHE MOeNel KPUCTAIMYECKUX
pewérok anmasza, rpaduta, ¢yJuiepeHa; O3HAKOMJIEHHE C IPOLECCOM
ancopOLMU paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
NPOTUBOrasa; NoJy4eHue, COOMpaHue, pacro3HaBaHHWE M HU3Y4YEHHUE CBOMCTB
YIJIEKHCIIOrO ras3a, NpOBENeHHE KayeCTBEHHbIX peakUui Ha kapOoHaT- U
CHJIMKAT-UOHbl M H3yY€HHE INPU3HAKOB HX NPOTEKaHHUs, O3HAKOMJIEHHE C
NpOAYKLMEH CHJIMKAaTHON NPOMBILUIEHHOCTH; pellleHHe 3KCIEPUMEHTaIbHbIX

3a1a4 1o teMe «BakHeNe HeMeTalJIbl U UX COeTUHEHUS»

MeTamibl U UX COeTUHEHUS

3.1

OO1iast xapakTepuCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHHUHU
ux nonoxenus B Ilepuoanueckoil cucreme xummudeckux sjiemeHtos .M.
Menneneesa u ctpoeHust aroMoB. CTpoeHUe MeTalIoB. Merannnueckas CBsi3b
M MeTaJulMyecKash KpHUCTaJJIMuecKasl peliérka. OJEeKTPOXUMHYECKUH psn

HanpsiKeHUH METaJIOB

3.2

duznueckue U XUMHUYeCKHe CBOHCTBAa MeTaJlioB. O01mue crnocoObl MoTyyeHus
MeTayuioB. IToHsITHE O KOPPO3UH METANIOB, OCHOBHBIE CITOCOOBI 3ALUTHI UX OT
xoppo3uu. CriaBel (CTanb, 4yryH, JIOPATIOMUHUH, OpOH3a) U UX PUMEHEHHE

B OBITY U NPOMBIIIJIEHHOCTH
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[[lenounple MeTanasl: nojoxeHue B Ilepuoauyeckoil cucteMe XUMHUYECKHX
snemenToB .M. Menpneneesa; CTpoeHHE UX aTOMOB, HaxOXIE€HHUE B PUPOAE.

dusuyeckue U XMMHUECKHe CBONCTBA (Ha npuMepe HaTpus U kanus). Okcuabl
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U TUAPOKCHUAbI HATPUSA W KalJlus. HpI/IMeHeHI/Ie HIEJIOYHBIX METAJJIOB U HX

COeqUHEHUN

3.4

I[IlenoyHo3eMeNbHbIE MeETaJlJibl MAarHuili M KaJbLMHA: IIOJIOXKEHHE B
Ilepuonnueckoit cucreme xumuueckux ossemeHtoB JIHM. Menneneesa,
CTPOEHHE UX aTOMOB, HaXOXAeHue B npupone. Puznyeckue U XMMUUECKUE
CBOWCTBA MarHus MU Kaiblus. BakHelinue coenuHeHUs KajabLus (OKCHI,

rUAPOKCUN, cojiv). JKECTKOCTb BOMIBI U CIIOCOOBI €€ YCTPaHEeHUs

3.5

AmomuHuil: nonoxeHue B Ilepuonuueckoil cucTeMe XMMHUECKUX 3JIEMEHTOB
J.HU. MenneneeBa, cTpoeHue aTOMa, HaxoxaeHue B npupone. dusnuyeckue u
XMMHYECKHE CBOICTBA amOMUHMA. AMQOTepHble CBOWCTBA OKCHIA U

ruapokcuaa aJtOMUHUA

3.6

Keneszo: nonoxenue B [lepuonnueckoi cucreme Xumuueckux sneMeHTos 1. 1.
MeHnneneeBa, CTpOGHHE aTOMa;, HaxoxaeHHe B mnpupone. Pusnuyeckue u
XUMHYECKHe CBOMCTBA >kene3a. Okcuabl, ruapokcunsl U conu xenesa(ll) u

xene3a(lll), ux cocras, CBONCTBA U NMOJyuYEeHHE

3.7

XUMHYECKHUI SKCTIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3LiaMy METAJIJIOB U CIJIaBOB,
X (PU3MUECKUMU CBOHCTBAMH, U3yuU€HHUE PE3YyJbTaTOB KOPPO3UU METAJJIOB
(BO3MOXKHO UCIIOJIb30BaHUe BUIEOMATEPHAJIOB), 0ocoOeHHOCTe
B3aMMOJEHUCTBUSI OKCHAA KajdbLUsg W HATpusi C BOAOH (BO3MOXHO
MCMOJb30BaHHE BHIEOMATEPHANIOB), MCCIEN0BaHHE CBOMCTB XKECTKONH BOIBI,
npouecca TrOpeHUs >keje3a B Kucjaopole (BO3MOXKHO HCIOJIb30BaHHE
BUIEOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHbBIX PEAKLMIA HA UOHBI
(marnus, kanbuusi, amroMuHus, uuHka, xkenesa(ll) u sxenesa(Ill), memu(Il);
HaOJFOIeHNe U OMUCAHUE MPOLIECCOB OKPALIMBAHUS TJIAMEHH HOHAMU HATpUs,
Kanuss M Kajdblusl  (BO3MOXKHO  HCIIOJB30BAHHE  BHIEOMATEPHAJIOB);
uccieoBaHue aM(pOTEpHbIX CBOMCTB 'MAPOKCHIA AJFOMUHHUS M TMIPOKCHUIA
LIMHKA;, PELIEHHUEe SKCIEPUMEHTAIbHBIX 3a7a4 Mo TeMe «BakHelne MeTabl

H UX COCAUHEHUA»

XHMHs U OKpY>Karo1as cpena

4.1

HoBrie matepuanel 1 TexHosoruu. Belecrsa U Matepuanbl B NOBCEAHEBHOM
JKU3HU YeJoBeKka. XUMHUs U 310pOBbe. bezonacHoe UCNOIb30BaHUE BELIECTB U
XUMHUECKUX peakuuii B ObiTy. [lepBasi momolnp Npy XUMUYECKUX OXKOraxX W

OTpPABJIEHUSAX
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OCHOBBI ~ 3KOJIOTMYECKOH  TIpaMOTHOCTH.  XHMHYECKOe  3arpsi3HeHHe

okpyxaroteii cpenst [TIJIK. Ponb XuMuu B peliieHHH 3K0JIOrHYECKUX MPodieM.
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[TpuponHble MCTOYHHKH YIJIEBOIOPONOB (YyroJyib, MPUPOAHBIA Tra3, He(Tb),
NPONYKTHI UX MepepaboTKH, UX POJib B OBITY M MPOMBILIUIEHHOCTH

43 XUMHYECKHUI 3KCIIEPUMEHT: H3yueHHe 00pa3LioB MaTepPHAJIOB (CTEKJIO, CIJIaBbI

METaJUIOB, NOJUMEPHbIE MaTepHaIbl)
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IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOMN OBPA3OBATEJILHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon
NMpPoBEpPsSIeMOro
TpeOOBaHHS

IIpoBepsiemble TpeGOBaHHUSI K MPeIMETHBIM pe3yJbTaTam
0a30BOro ypoBHsI 0CBOEHHUs OCHOBHOI 00pa3oBaTe/IbHOI
NMporpaMmbl 0CHOBHOI0 o01ero oopasosanust Ha ocHose PI'OC

1

IIpencrasnenue:

1.1

O TO3HABa€MOCTH SIBJIEHUI MpPUPOIbI, NMOHHUMaHHE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMHMYECKOH HayKH Kak 00JIACTH COBPEMEHHOIO
€CTeCTBO3HAHHUS, KOMIIOHEHTa OOIIEH KyJbTypbl M MPAaKTHYECKON
OEATENIbHOCTH YeJIOBeKAa B YCJIOBHUAX COBPEMEHHOro OOLIeCTBa;

NMOHUMAHUE MECTA XUMHU CPEAN NPYTIUX €CTECTBEHHBIX HAYK

1.2

O Hay4HbIX ME€TOAaX IMO3HAHUS, B TOM YHUCJIE SKCIIEPUMEHTAJIBHBIX U
TECOPETHYECKUX METOAAX HMCCICAOBAHHMSA BE€IIECTB W HU3YUYCHUSA
XUMHNYECKUX peaKum‘i; YME€HHUE HUCIOJIB30BATb MOACIU  IJid

0OBSICHEHUST CTPOE€HUA aTOMOB U MOJIEKYJI

1.3

0 cdepax npodeCCHOHATbHON AESITeIbHOCTH, CBSI3aHHBIX C XHUMHEH
U COBPEMEHHBIMH TEXHOJIOTMIMH, OCHOBAHHbBIMU Ha OOCTHUXKCHUAX
XUMHUYECKOH HAayKH, YTO MO3BOJUT OOYYAIOLIUMCS pacCMaTPUBATH
XUMHIO Kak cdepy cBoed Oyaywed mnpodeccuoHaNbHOI
NeSTeJbHOCTH M COeNlaTh OCO3HAHHBIN BBIOOP XHUMHH  Kak
npopUILHOrO NpeaMeTa MPU TMepPexone Ha YPOBEHb CPeaHEro

obuiero obpazoBaHus

BnaneHue cucreMOl XMMHUYECKMX 3HAHMH U yMEHHE NPUMEHSTH

CUCTEMY XUMHUYCCKHUX 3HaHI/II71, KOTOpasi BKJIKOYac€T:

2.1

BEl)KHGﬁLLIHG XUMHUUYECKHUE TIOHATUSA. XI/IMI/I'{eCKI/Iﬁ 3JIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJIOXKHOE BELIECTBO, OMHOPOIHAS U
HEOQHOPOIHAs! CMEChb, OTHOCHTEJIbHbIE AaTOMHAsi U MOJIEKYJIsIpHasi
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHbIN
00BbEM, OKCHJ, KUCJIOTa, OCHOBaHUE, COJb (CpenHss), XUMUYecKas
peaKLlI/ISI, peaKuym COCAHUHEHMHS, peaKuym pasnomeﬂm, peaKuym

3aMeLeHHs, PeaKLMH OOMeHa, TeruloBoH 3P QeKT peakuuu, 3K30- U
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SHIOTEPMHUYECKHE PEAKLIMH, PACTBOP, MacCOBasd NOJIA XUMHYECKOTO
3JIEMEHTa B COEIMHEHMM, MaccoBas [JOJI1 W NPOLEHTHas
KOHLIEHTpaLUsl BELECTBA B paCTBOPE, AAPO aTOMa, 3JIEKTPOHHbIN CIION
aroMa, aToMHasi opOuTaib, paguyc aToMa, BaJEHTHOCTb, CTENEHb
OKHUCJIEHUs, XUMUYECKasi CBA3b, 3JIEKTPOOTPULATENbHOCTD, NOJSIPHAS
U HEMNOJIspHasl KOBAJIEHTHAasl CBsI3b, MOHHAs CBsA3b, METaJUIMYecKas
CBsI3b, KpHCTAJUIMYECKas peLIETKa (aTOMHasi, MOHHAsl, MeTaJllIMuecKas,
MOJIEKYJISIpHasi), UOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HE3JEKTPOJIHT,
3NIEKTPOJIMTUYECKAs OUCCOLMALMS, pEeaKLUUHd HOHHOro obOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLMH,  OKUCIUTENb U
BOCCTAHOBUTEJNIb, OKHCJIEHHE MW BOCCTAHOBJIEHUE, JJIEKTPOJIM3,
XMUMHYECKOe pPaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE PEaKLIUH,
CKOPOCTb XUMH4YECKOW peakumy, karanuzarop, IIJK, kopposus

METAJIJIOB, CILJIABbI

22

OCHOBOIIOJIATAIOIINE 3aKOHbl XHMHH. 3aKOH COXPAaHEHHsI MacChl,
nepuoaudeckuii 3akoH J[ M. MenneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTraapo

23

TEOPUM  XUMHU.  ATOMHO-MOJIEKYJISIPHAast ~ TeOpus,  Teopus

3JIeKTpOJII/ITI/I"IeCKOI7I AUCCOLMAalIMU

Brnanenue ocHOBaMH XMMHUYECKON IPaAMOTHOCTH, BKJIFOYAKOLLEH:

3.1

yMEHHE TMpPaBUJIbHO MCIOJIb30BATh H3YYEHHbIE BELIECTBA U
mMatepuanbl (B TOM 4YHCJIEe MHHEpaJbHble yNOOpEHUs, MeTalllbl U
CIUTaBbl, TMPOAYKTbI  MepepadOTKH  MPUPOAHBIX  HUCTOUHUKOB
yrJaeBOIOPOAOB (yIiisi, MPUPOIHOro rasa, He)TH) B OBITY, CETbCKOM
XO35ICTBE, Ha TMPOU3BOJACTBE W MOHUMAHUE 3HAYEHUS KHUPOB,
OenKoB,  yrJIeBOOOB Ml  OpPraHM3Ma  YeJOoBeKa, yMEHHe
NPOrHO3UPOBATh BJIMSIHUE BELIECTB U XUMHYECKHX IMPOLIECCOB Ha

OpraHM3M ueJioBeka U OKPYXKaIoLIyI0 MPUPOAHYIO Cpeny

3.2

YME€HHUE€ UHTCIPUPOBATb XUMUUYECKHE 3HAHUA CO 3HAHUAMU APYTrHUX

yueOHBIX MPEAMETOB

33

HaJIU4YHe OMNbITa pabOThI C Pa3IMYHBIMU UCTOYHUKAMHU UH(OPMALIUU
No XMMHUHU (Hay4yHasi U HAY4YHO-TNIOMYyJISIpHAsl JIMTepaTypa, CJIOBapH,

CIPaBOYHHUKH, UHTEPHET-PECYPCHI)
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yMeHHE OOBEKTHBHO OLEHHMBATh HHGOPMALMIO O BEIUECTBAX, HX
34 NPEeBpPALEHUAX U MPAKTUYECKOM TPUMEHEHHMHM U  YMEHHe

UCIMOJB30BATh €€ MJIA PE€LIEHUA yqe6H0-n03HaBaTeanbe 3aga4

Bnanenue ocHOBamMHM MOHATUHHOIO amnmnapata U CUMBOJHUYECKOIO
S3bIKa XUMUHU JIJIs1 COCTaBJIeHUs] HOPMYJT HEOPraHMUECKUX BELIECTB,
YpPaBHEHUH XUMHYECKUX PpEaKLMi, OCHOBAMH XHUMHUYECKOU

HoMmeHkJaTypbl (IUPAC u TpuBHaIbHOI)

VMeHue oObsACHATh CBSI3b MOJOXKEHHUs dNieMeHTa B [lepuonuueckoi
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHUS] AaTOMOB
5 XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsiA sapa, oOluee 4YUCIO
3JIEKTPOHOB), PacCHpefeNeHHeM 3JIEKTPOHOB IO 3HEPreTH4eCKUM

YPOBHAM aTOMOB NEPBbIX TpéX NEPUOAOB, KaJINd U KaJlbLIUs

IlpencraBieHue O  NOEPUOAUYECKOHM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPHULIATENbHOCTD),
6 NPOCTBIX M CJOXHBIX BELIECTB OT IOJOXEHUS 3JIEMEHTOB B
Ilepnoauueckoit cucreme (B MajblX MepuomaXx M IJIaBHbBIX

MOArPYIIax) U 3JIeKTPOHHOIO CTPOEHHS aToMa

7 YMmeHue knaccupuuupoBaTh:

7.1 XUMUUECKHUE IJIEMEHTHI

7.2 HEOPraHU4E€CKHUE BELIECTBA

73 XUMHUYECKHUE PEaKLUU

8 YMeHue onpenensTs:

31 BAJICHTHOCTb U CTENEHb OKUCJIICHHUA XUMUYECKUX 3JIEMEHTOB, 3apsia
HOHa

82 BUI XMMH4YECKON CBSI3M U TUN KPUCTAIIUYECKOH CTPYKTYphl B
COEIMHEHUSIX

83 XapaKTep Cpenbl B BOAHBIX PACTBOPAX BELIECTB (KUCIOT, OCHOBAHUIA)

8.4 OKUCJIUTEJb U BOCCTAHOBUTEIb

9 VYMeHue xapaktepu3oBaTh (pHU3HUECKHUE U X UMUYECKHE CBOWCTBA:

NpPOCTBIX BeLECTB (KUCIOPON, O30H, BOAOPOH, rpadur, anmas,
9.1 KpeMHHi, a3oT, ¢ocdop, cepa, XJOp, HATPUHN, KaJUil, MarHWii,

KaJbLIMH, aJJFOMUHUH, KeJe30)
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CJIOKHBIX BELIECTB, B TOM YHCJI€ HMX BOAHBIX PacTBOPOB (BOIA,
aMMHaK, XJIOPOBOAOPOH, CEPOBOAOPOA, OKCHIbI U THIPOKCHIBI

metaoB [-1IA rpynn, amomunus, menu (I1), uunka, xenesa (Il u

02 M), oxcuns! yraepona (I u IV), kpemuus (IV), a3ora u pocdopa (111
u V), ceppt (IV u VI), cepHucras, cepHasi, a30THCTasi, a30THas,
docdopHas, yrojpHasi, KpeMHHEBAsI KUCIOTA U UX COJIH)
NPOrHO3UPOBAaTh M  XapakTepU3oBaTb CBOICTBA BELIECTB B

03 3aBHUCHUMOCTH OT UX COCTaBa U CTPOEHHUs, NPUMEHEHHE BELIECTB B

' 3aBUCUMOCTH OT MX CBOWCTB, BO3MOXXHOCTb IpOTEKaHUs
XUMHUYECKUX MPEeBpaIleHU B Pa3IMUHBIX YCIOBUSX

10 VY MeHHe cOCTaBiATh MOJIEKYJISIPHBIE U MIOHHBIE YPABHEHUS peakLuH,
B TOM 4HCIIE!

10.1 peakLui HOHHOro oOMeHa

10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLIUI

103 WITIOCTPUPYIOIUX XUMHUYECKHE CBOMCTBa M3YyUYEHHBIX KJAacCOB

' (rpymni) HeOpraHU4eCKHX BELIECTB

10.4 NOATBEPKAAKIIUX NEHETUUECKYHO B3aUMOCBSA3b MEXIY HUMHU

11 VYMeHue BIMUCIATD (MPOBOAUTD PACUETHI):

1 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BELIECTB,

' MaCCOBYIO J0JII0 XUMHYECKOr0 3JIEMEHTA B COEIMHEHUH

11.2 MaCCOBYIO JOJIIO BELIECTBA B PACTBODE,

11.3 KOJINYECTBO BELIECTBA U €r0 Maccy, 00beM ra3on

14 MO YpPaBHEHUSIM XHMHYECKHX peakLUil U HaxOIUThb KOJHUYECTBO

' BELLECTBA, OOBbEM U MAacCy PEareHTOB WM MPOAYKTOB PEaKLUH

12 Bnanenue (3HaHue OCHOB):

OCHOBHBIMM  METOIAaMH HAay4yHOro nmno3HaHus (HabmroneHue,

91 M3MepEeHHE, IKCIIEPUMEHT, MOZIeIMPOBaHUE) NPU U3YUEHUH BELLECTB

' M XUMHUYECKUX SIBIIEHUH; yMeHue copmynupoBaTb npodiemy u
NPEeJIOKUTh NMyTH €€ peLleHus
192 Oe3omacHOil paboOThl ¢ XUMHUECKUMU BEIIECTBAMHU, XHUMHYECKOM

nocynoi u 1aboparopHbIM 000PYaOBaHHEM
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12.3

NpaBUIAMH Oe3omacHOro oOpaiueHus c BEIIeCTBAMH,
UCMOJIB3YEMbIMH B HOBCQHHQBHOﬁ ’)KU3HHU, NTpaBUJIaMH MOBECACHUA B
Hensix cOepeskeHHs! 3M0POBbsl M OKPYIKaLIed NPUPOAHON Cpenbl;
NOHUMaHue Bpena (OMaCHOCTH) BO3EHUCTBUS HA JKUBbIE OPraHHU3Mbl
onpenenéHHbIX BELIECTB, Croco0oB YMEHbIIEHUS "

NpeAOTBPALIEHHUsI UX BPEIHOTO BO3IENCTBUS

13

Hanuuue NPAaKTHYECKUX HABBIKOB ITIJIAHUPOBAHUA U OCYLIECTBJIECHUA

CIEAYHOIUX XUMHYECKUX SKCIIEPUMEHTOB!

13.1

HU3Yy4YCHUE 15 OIMHCaHHue (1)I/I3I/I'{eCKI/IX CBOMCTB BCILIECTB,
O3HAKOMIJICHHE C (1)I/I3I/I‘{eCKI/IMI/I H XUMHYECKHUMH ABJICHHUSAMMU, OIIBITHI,

WUTIOCTPUPYIOIIHME MPU3HAKU NMPOTEKAHUsI XUMUYECKUX PEaKLUN

13.2

M3yueHHe crocoOOB pa3zaeseHHs cMecei

13.3

NoJy4deHHe KHCJIOpOAa M HU3YyUYEeHHE €ero CBOMCTB; MOJy4YeHHe
BOJOPO/ia U U3yUYEHHE €ro CBOICTB; NOJyUYeHHE YIIeKUCIIOro ra3a u
MU3y4YEHHE €ro CBOWCTB, MOJy4EHHE aMMHaKa W HU3Y4YeHHE €ro

CBOWCTB

13.4

NPUrOTOBJIEHHE pAacTBOPOB C ONPEAENEHHON MAacCOBOM AoJeH

PacTBOPEHHOIO BELIECTBA

13.5

NpUMEHEHHE  MHIUMKATOpOB  (JlakMyca,  METHJIOpaHXka U
beHondranenHa) s onpeneneHust XapakTepa cpelnbl B pacTBOpax

KUCJIOT U Liesouei

13.6

UCCJIEIOBAHUE M ONUCAHUE CBOMCTB HEOPraHWYEeCKUX BELLECTB
Pa3IMUYHBIX KJIACCOB; U3YYEHHE B3aUMOJEHUCTBHUS KUCIOT C METAJIJIaMH,
OKCUJaMM  METAJUIOB,  pPacCTBOPUMBIMU W HEPACTBOPUMbBIMHU
OCHOBaHHUSIMH, COJISIMH, TMOJYYEHHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OIHONO MeTajja JpyrMM H3 pacTBopa COJH,
ucciieoBaHue aM(OTEPHBIX CBOWCTB THAPOKCUAOB ANFOMUHHUS U

IHUHKa

13.7

PECUICHUE SKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEMaM: «OCHOBHBIE KJIACChI
HEOPraHUYE€CKUX COGHHHGHHﬁ)); ((aﬂeKTpOJII/ITI/I'{eCKaSI
JAUCCOLIMALIHS «BakHeililye HeMeTaJUlbl M HX COCAUHECHUSA»,

«BaxkHene MeTajuibl U UX COETUHEHUS
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XUMHNYECKHE 9KCINEPUMEHTHI, UJITIOCTPHUPYHOILIIUE MPU3HAKHU
MPOTEKaHUA peaKum‘/'l HOHHOI'O O6M6Ha; KaQ4Y€CTBEHHBIC pC€AKLIUN Ha

MPUCYTCTBYIOIIME B BOIHBIX PacTBOPaxX HOHBL XJOpUA-, OpoMuna-,

138 woauna-, cyiabdar-, docdar-, kapOOHAT-, CUIUKAT-AaHUOHBI,
TMAPOKCUA-UOHBI, KATUOHBI AMMOHMSI, MarHusl, KaJIbLUsl, aJIFOMUHUS,
xene3a (2+) u xkenesa (3+), menu (2+), nuHKa

14 YMenue:
NpPENCTABNATh pPE3yJbTAaThl JKCIEpUMEHTa B (OpMe BBIBOIOB,

14.1 N0Ka3aTeJIbCTB, I'paguKoB U TAOJUI] U BBISBIATH SMIHPHYECKUE
3aKOHOMEPHOCTH
YCTAaHABIIMBAaThb  CBSI3U  MEXIY  pealibHO  HaOJr0IaeMbIMU

14.2 XUMHUYECKUMHU SIBJIEHUSMH M [MPOLECCAMH, MNPOUCXOASALIUMHU B

MaKpO- U MUKPOMHpE, OOBSICHATb NPUYHHBI MHOTOOOPa3usi BELECTB
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IHNEPEYEHD DJIEMEHTOB COAEPXAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM J3K3AMEHE 110 XUMHNHU

Kon

ITpoBepsiemMblii 31eMeHT COAeP:KAHUS

HepBOHa‘{aHbeIe XUMHNYECKHUE IMTOHATHA

1.1

Yucreie BewectBa U cmecu. CriocoOr! pasneneHus: cmecei

1.2

ATOMBI U MOJICKYJIBI. Xumuyeckue osyeMeHTbl. CHMBOJBI XMUMHYECKHUX

DJIEMEHTOB. HpOCTbIe H CJIOKHBI€ BELIECTBA.

1.3

Xumuueckast (opmyna. BajleHTHOCTP aTOMOB XHUMHUYECKHX 3JIEMEHTOB.

CTeneHnb OKUCIEHUS

1.4

3aKkOH IIOCTOSIHCTBA cocTaBa BellecTB. (OTHOCUTENbHAass aTOMHas Macca.
OtHocuTenbHas MOJIEKYJIAPHAA Macca. MaccoBast 70Jis XUMHYECKOI0 3JIEMEHTA

B COCAUHEHHUH

1.5

KonuudectBo BemecrBa. Monb. Monsipas macca. MonsipHblii 00BEM ra3oB.

B3auMocBssi3b KOJIMYECTBA, MACChl U YUCJIA CTPYKTYPHBIX €AUHUL] BELIECTBA

1.6

duznyeckue U XUMHUYECKHE sIBIEHUs. XHUMHUUECKast pe€akuusa u eé IMpU3HAaKH.

3aKOH COXpaHEHHs MacChl BELECTB. XMMHUECKHUE YPaBHEHUS

Ilepuonnueckuit 3axkoH u Ilepuonuueckass cucteMa XMMHUYECKHUX 3JIEMEHTOB

.. Menneneea. CTpoeHHue aTOMOB

2.1

Ilepuonnueckuii 3akoH. Ilepuonuueckass cuctemMa XHMHUYECKUX 3JIEMEHTOB
JA.U. Menneneesa. Ilepuoael u rpynnbl. @PU3NUEeCKUN CMBICT MOPSIAKOBOIO

HOMepa, HOMEpOB Nepuoia U IPyIIIbl 3JIeMEeHTa

22

Ctpoenue atomoB. CoctaB aToMHbIX saep. M3oronsl. DnexTponsl. CTpoeHue
3JIEKTPOHHBIX O0OJIOYEK aTOMOB MepBbIX 20 XHMHUYECKHX 3JIEMEHTOB

ITepuonnueckoii cucremel 1. 1. Menneneena

23

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBbIX TPEX
NepUOIOB, Kaius, KajabLus (paguyca aTOMOB, 3JEKTPOOTPULIATEIbHOCTH,
METAJUIMYECKUX W HEMETA/UIMYECKHMX CBOMCTB) MU HUX COCOUHEHUHA B
COOTBETCTBUU C TOJIO)KeHHEM 3yeMeHTOB B Ilepuomgmueckoit cucreme u

CTPOCHUEM UX AaTOMOB

CtpoeHue BelecTBa
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3.1

Xumuueckasi cBsi3b. KoBaneHTHass (MoJsipHasi M HEMOJIIPHAsi) CBSI3b.
DNEeKTPOOTPULIATEIbHOCTh ~ XUMHUYECKUX  3JeMeHTOB. HMoHHas  CBs3b.

Merannuueckas CBSI3b

3.2

Tunel KpuCTaJUIMYECKUX pEIIETOK (aTOMHas, HOHHas, MeTaJUIMuecKas),
3aBUCHUMOCTb CBOWCTB BELIECTBA OT THNA KPUCTAJUIMUECKOW PELIETKU U BUAA

XUMUYECKOH CBI3HU

BaxHeiiline npencraBUTeNM HEOPraHUYECKUX BellecTB. Hemeramibl U ux

coenuHeHus. MeTajjibl U UX COeIUHEHUS

4.1

Knaccudukauus ¥ HOMEHKJATypa HEOPraHUYECKUX COEAMHEHUI: OKCHIIOB
(coneobpasyrougue: OCHOBHBIE, KUCJIOTHBIE, amM(oTepHbIe) "
HecosieoOpasyrolme; OCHOBAHUH (IIEJIOYM W HEPACTBOPHUMBIE OCHOBAHHS);
KUCJIOT (KHCIOpOACOAEpKalue U OECKUCIOpPONIHbIE, OIHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KHCIIbIX)

42

dusuyeckue M XHUMHYECKHME CBOMCTBA MPOCTBIX BELIECTB-HEMETAJJIOB:

BOZOPO/A, XJIOpa, KUCJIOPOAA, cepbl, a30Ta, ¢hocdopa, yriepoaa, KpeMHHs

43

duznyeckrue U XUMHYECKHE CBOMCTBA NPOCTBhIX BELIECTB-METAJJIOB. JIUTUS,
HaTpHsl, KaJlusl, Marius U KaJibliHusl, aJJOMUHUSA, KEJIE3a. 3HCKTpOXHMH'{eCKHﬁ

PsiA HaNPsKEHUH METaIOB

4.4

duznuyeckue U XUMHYECKHE CBOMCTBA BOOOPOAHBIX COeIUHEHUN HEMETAJIJIOB:

XJIOPOBOJOPOAA, CEPOBOAOPOIA, aMMUAKA

4.5

dusznueckue U XMMUYECKHE CBOMCTBAa OKCUIOB Hemerasuio: cepol (IV, VI),
asota(Il, IV, V), docdopa(lll, V), yrnepona(Il, IV), kpemuusa(IV). [Tonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcunos: MetayuoB [A-IITA rpynn, uunka, meau(ll) u

xene3a(ll, III). ITonydyenune okCMIOB METAJIOB

4.7

XuUMUYeCcKHe CBOMCTBA OCHOBAHHUI U aM(pOTEPHBIX THMIPOKCUAOB (Ha MpUMepe
TMIPOKCUIIOB QJFOMHUHUSA, Jkene3a, UMHKA). [lomyuyeHue oOCHOBaHUN WU

aM(OTepHBIX THIPOKCUIOB

4.8

OO01re XMMHYECKHE CBOMCTBA KUCJIOT: XJIOPOBOAOPOAHOMH, CEPOBOJOPOIHOH,
CEepHUCTOM, CepHOM, a30THOM, (HochOpHOH, KpeMHUeBOM, yrojbHoi. Ocobbie
XUMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CEPHOM M a30THOM KHCIOT.

[TonyueHnue kucnor

4.9

OO6wme xuMHu4yeckue cBoiicTBa cpenHux coneil. [lonyuenue coneit
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4.10

[Tonyuenue, coOupaHue, pacro3HaBaHHE BOAOPOAA, KHUCJIOPOAa, aMMHAKa,

YIJIEKUCIIOTO ra3a B JabopaTopuu

4.11

[TonyueHue amMmmHaka, CEpHOIM M a30THOH KUCJIOT B NMpoMbILLIeHHOCTH. O0imue

CITOCOOBI MNOJy4€HUsI METAJIJIOB

4.12

I'eHeTuueckas cBs3b MEXAY Kl1aCCaMH HEOPraHUYECCKHUX COeIUHEHUH

XUMHUYECKUE PEAKLIMU

5.1

Knaccudukauus XuMHUECKUX PEaKLMH 10 Pa3JIMYHbIM MTPU3HAKAM: 110 YUCITY U
COCTaBY Y4YaCTBYIOLIMX B PEAKLHH BELIECTB, MO TErjaoBoMmy 3ddexTy, mno

U3MEHEHMIO CTeNeHENH OKUCIEHUS X HMHUYECKUX 3JIEMEHTOB

52

TennoBoit 3¢pdexkT XUMUYECKOH peakLH, TEPMOXUMHYECKHUE YpPaBHEHMS.

DK30- U 3HIOTEpMUYeckHe peaklud. TepMoXUMHUYECKHE YPaBHEHUS

53

OKHCIUTENBHOBOCCTAHOBUTENbHBIE peakLuy. OKUCIUTEIN U BOCCTAHOBUTEIH.
IMpoueccbl  OKHCIEHHS UM BOCCTAHOBJEHHUS.  DJIEKTPOHHBbIH  OanaHC

OKHCJIUTEIbHOBOCCTAHOBUTEILHOM p€aKunn

54

Teopust anekTpoauTH4eCcKOi auccouranuu. Katuonsl, aHUOHBL. DJEKTPOJIUTHI

U HESJICKTPOJIUTBIL CunbHble U ciaadble SJEKTPOJIUTHIL. CreneHb AUCCOMAlIMH

5.5

Peakiiuu MOHHOrO OOMeHa. Y CJIOBUSI MPOTEKAHUS pEaKlMii HOHHOrO OOMeHa,

NOJIHBIE U COKPALLEHHbIE HOHHBIE YPABHEHUS peaKLui

XHMHUS U OKpy2KaroLias cpena

6.1

Bemecrsa M marepuanbl B TMOBCEIHEBHOM >XKM3HU uenoBeka. beszomacHoe
MCIIOJIb30BAaHHE BEILECTB U XUMHUECKHUX peakUuil B jabopaTopuu U OBITY.

HepBaﬂ NMOMOILIb NMPU XUMHUYECKHUX OXOrax U OTPaBJICHUAX

6.2

XUMHUYECKOe 3arpsi3HEHHe OKpy’KawolueH cpenbl (KHUCJIOTHbIE —HOXIH,
3arpsi3HEHUE MO4YBbI, BO3IyXa M BOAOEMOB), CIIOCOOBI €ro NpenoTBpalLEHHs
[IpenenvHast nonmyctumasi koHueHTpauust BewmectB ([I/IK). Ponp xumuu B
peLIeHUH 3KOJOrMYeckux npodieM. VYcuiaeHue mnapHUKoBOro s¢dexra,

paspylueHHe 030HOBOIO CJIOsI

6.3

[TpumeHeHnue cepel, a3ota, pocdopa, yriepona, KpeMHHsI U UX COEIUHEHHH B
ObITY, MEOHUIIMHE, MPOMBILUIEHHOCTH MU CEeJNbCKOM XossiicTee. [IpumeHeHue
METaJJIOB U CIUIABOB (CTajib, YyTyH, AIOPATIOMUHHUI, OpoH3a) B ObITY U
MPOMBIIIJIEHHOCTH UX coenuHeHuil. [IoHsiTHe 0 KOPPO3HH METaJIOB, OCHOBHBIE

CHOCOOBI 3aLUThI UX OT KOPPO3HH
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[TpuponHble MCTOYHHMKM YIJIEBOAOPONOB (Yrojb, MPUPOAHBIA ras, HedTb),

o4 NpPOAYKTHI UX nepepadoTku (OeH3UH), UX POJb B ObITY U MPOMBIIIJIEHHOCTH
[lepBOHauyanbHbIE MOHATHUS O0 OPraHMYECKHX BELLECTBAX KaK O COEOMHEHHUSIX
65 yriepopa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, TaHOJ, IIMLIEPUH, YKCYCHAast KMCIIOTa).
' [ToHsiTHe 0 OMONOrMYECKU BaXKHBIX BEILECTBAX XKUpPaX, OeJKax, YIriaeBoaax — U X
POJIM B XKM3HHU UYeJIOBEeKa
7 Pacuérnr:
7.1 1o ¢opMyIaM XMMUYECKUX COeIMHEHHI
7.2 Macchl (MacCOBOM) 1OJM PaCTBOPEHHOIO BELIECTBA B paCTBOPE
7.3 N0 XUMUYECKUM YPABHEHUSIM
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
IMPOIIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JIJTST VYEHUKA

8 KUIACC

Xumust. 8 kiacc/I"abpuensn O.C., Octpoymo U.I'., Cnagkos C.A., AKIHOHEPHOE O0IIECTBO
«H3parenbctBo «lIpocsemienuey, 2022 r.

9 KNIACC

Xumus. 9 knacc/I"adpuensH O.C., OctpoymoB W.I'., CnagkoB C.A., AKLIMOHEpHOE 00IECTBO
«H3narensctBO «IIpocBemenune»,2023 r.

METOANYECKHE MATEPUAJIbI JIAA YUUTEJIA

8 KUIACC
Metoauueckoe nocooue. 8 kinacc (aBropsl O. C. I'abpuenss, M. I'. Octpoymos, C. A.
Cnankos), 2022 r.

["abpuensn O.C., JIbicoBa I'.I". - Xumus. 8 knacc. bazoseiit yposeHb. [IpoBepouHbIE U
KOHTPOJIbHBIE padoThl, [IpocBewenue, 2025 r.

9 KNIACC

Meroauueckoe nocodue. 9 knacc (aBropsl O. C. I'abpuensn, Y. I'. Octpoymos, C. A.
Cnankos), 2023 r.

["aGpuensin O.C., JIbicoBa I'.I". - Xumus. 9 knacc. bazosbiit ypoBeHb. [IpoBepoUHbIE U
KOHTPOJIbHBIE paboThl, [IpocBewienue, 2025 r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

8 KUIACC

https://resh.edu.ru/

https://interneturok.ru/

https://skysmart.ru//

http://schoolcollection/

https://urok.apkpro.ru/

9 KJIACC

https://resh.edu.ru/

https://interneturok.ru/



https://resh.edu.ru/
https://interneturok.ru/
https://skysmart.ru/
http://schoolcollection/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://interneturok.ru/

rocyAapCTBEHHOE OK0KETHOE 001Ie00pa3oBaTeIbHOE yupexkacHue CaMapckoi 001aCcTH TMMHA3US UMEHH 3aCTy)KEHHOIO
yuutens Poccuiickoi ®enepanun Ceprest Bacunsesuua baliMeHosa ropoaa [ToxBUCTHEBO rOpoACKOro OKpyra
IToxBuctHeBOo Camapckoii ob1actu

https://skysmart.ru//

http://schoolcollection

https://urok.apkpro.ru/



https://skysmart.ru/
http://schoolcollection/
https://urok.apkpro.ru/

roCcyJapCTBEHHOE OO PKETHOE 001c0o0pasosarebHoe yupexacuue Camapckoit o01acTu ruMHa3us UMEHH 3aciyskeHHoro yuutens Poccuiickoi denepaiuu Cepres
Bacunbesuua baiimenosa ropoaa [ToxsuctHeBo ropoackoro okpyra IToxsuctHeso Camapckoit oOnactu

Oo0opynoBanne u npudOpPbI

Ne ni/nn HaunmeHoBaHue 00bEKTOB U CPEACTB MATEPHAJIBHO — TEXHHYECKOro o0ecneyeHnst
I. IleyaTtHbie mocoOust
1 KOMIIJIEKT OPTPETOB YUEHBIX-XUMHUKOB
Cepust cipaBo4HbIX TaOnun no xumuu («Ileppommyeckas cucreMa XxUMUYeCKUX sneMeHToB [ H.
MenneneeBay, «PacTBOPUMOCTb COJIEH, KHUCIOT M OCHOBAaHUH B BOJE», «DJIEKTPOXUMHUYECKUUA Pl
HanpspKEHU MeTaJyioBy, «OKpacka MHIMKATOPOB B Pa3JIMYHbIX CPEAAX))
3 Cepust TaOJIML IO HEOPraHUYECKOH XUMHUHU
4 Cepwust TAOJIML IO OPraHUYECKONH XUMHH
5 Craiinel 11s rpag)onpoeKTOpa N0 OPraHMnYeCKO U HEOPraHUYECKON XUMUU
I1. UudopManMOHHO-KOMMYHHUKATHBHBIE CPEICTBA
1 MynpeTUMeAMiHBIE TPOrpaMMBbl (00yYarOIIME, TPEHUHIOBBIEC, KOHTPOJUPYIOLIME) MO BCEM pa3jeam
Kypca OpraHM4eCcKOi XUMUHU
2 ONeKTpOHHBIE OUOIMOTEKH MO KYPCY XUMHUHU
I1I. Texnnueckue cpeacTBa 00yUeHHs
1 HoyTt0Oyk
HMHTEepakTHBHAS NAHEb
IV. YueOHOo-npakTHYECKOE U Y4eOHO-1a00paTOPHOE 000PYy/10BAHHUE
Indposas 1adoparopusi N0 XUuMHUHU (YYEHHYECKAs)
1 Jaruuk pH ¢ nnanasoHom uaMepenus He yxe yem ot 0 no 14 pH
2 JlaT4uuK BBICOKOW TEMIIEpaTypbl (TEPMONIAPHBIN) C AMANA30HOM M3MEPEHMS HE yxe dyeM OT -100 mo
+900C
3 JIaT4uK 37EKTPONPOBOAMMOCTH C AManazoHamu udmepeHus He yxe yeM ot 0 1o 200 mxCwm; ot 0 o
2000 mxCwM; ot 0 10 20000 MKCM
4 JlaTunk TemMnepaTypbl IJIATUHOBBIN C qMANA30HOM U3MEPEHHUS He yxke 4yeM OT -30 1o +120C
5 JlaTyuK ONTUYECKOH MJIOTHOCTH 525 HM
IIpuGopsl, HAOOPHI MNOCYAbI H JA0OPATOPHBIX MNPHHAMJICKHOCTEH IS XHMHYECKOIO
JKCIIEPUMEHTA




rocyJapCTBEHHOE OO KETHOE 001co0pasosarebHoe yupexacuue Camapckoi o01acTu ruMHa3us UMEHH 3acyskeHHoro yuutens Poccuiickoi denepaiuu Cepres
Bacunbesuua baiimenosa ropoaa [loxsuctHeBo ropoackoro okpyra IToxsuctHeso Camapckoit oOnactu

OO01ero Ha3HaAYEeHUS

1 Bechl 3JIEKTPOHHBIE

HarpegarenbHbie TpuOOpBHI:

- BJIEKTPOIUIUTKH JJAOOPATOPHBIE C OTKPBITOM CIUPAIIBIO

- CIUPTOBKH

- 3JIeKTpoHarpesaresu as npodoupox HIT-1

- HarpeBarenb a1 koa0 yueOnbiii HKY

JIocKa Juisi CYLIKHM NTOCY 1B

KoMIJIEKT 31eKTpOCcHA0KEHUsI KAOMHETA XUMUH

JleMOHCTpaLHOHHBIE

Habop nocy bl ¥ NPUHAUIEIKHOCTEN U1l JEMOHCTPALIMOHHBIX OMBITOB N0 XMMHH
Habop netasieli 111 MOHTaKa YCTAaHOBOK, MIUTFOCTPUPYIOUIMX XMMHUYECKUE TPOU3BOJACTBA
CTOJIMK NOABEMHBIN

[IITaTuB A1 AEMOHCTPAUMOHHBIX MpoOupok [1X-21

Habop ¢akonoB (250 — 300 mJ1 AJ11 XpaHEHUs] pACTBOPOB PEAKTUBOB)
Crneunaan3npoBaHHbIe NPUOOPHI U ANNAPATHI

Anmnapat (npubop) ans nonydeHus razon (Kumnmna)

Habop 1151 ONBITOB N0 XMMHH € SJIEKTPUYECKUM TOKOM

Kommnekt tepmomerpos (0 — 100 °C; 0 — 360 °C)

[1puOOop /Ui OKUCIICHUS CNUPTA HAJ METHBIM KaTaJu3aTOPOM

[Tpubop /Ui NOJYyYEHUS TATOUI0AJIKAHOB U CJIOKHBIX 3(DUPOB

BopoHka aenurenbHas Uit paboThl ¢ BPEIHBIMU BELECTBAMU

Bo31yIHbIA X010 IMIBHUK

BopoHka aenurenbHas 001Ero Ha3HAYeHUs

KommuiekTsbl 1151 1a00paTOPHBIX ONBITOB H MPAKTHYECKHUX 3aHSTHI 10 XUMHH
Becbl MexaHNuecKHe 1a00paTOpHbIE

Bechl 5n1eKTpoHHBIEC yueOHbIe 1abopaTopHeie BYJI-50 OM

3 Habop 6aHOoK A5t XpaHEHMs! TBEPAbIX peakTUBOB (30 — 50 mu1)

W

~
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Habop ckiisiHOK ((h1akOHOB) 7151 XpaHEHHSI pACTBOPOB PEAKTHBOB
Hab6op npobdupok (ITX-14, I1X-16)
[1puOop 1Jis NOJyUEHUs ra3oB
Hab0op «BbICOKOMOJIEKYJISIPHBIE BEILIECTBA)
[{uIMHIPBI MEPHBIE CTEKJISIHHBIC
Kpucrauusarop
Habop cTeksissHHBIX TPyOOK

- IMaMeTp OT 3 10 7 MM

- quametp ot 4 10 7 MM

V. Moaenu

1 Habop kpuctaimmyeckux peleTok: aimMasa, rpadura, NoBapeHHON COJH

= | =[0I\ |n|&~

S| \O

2 Habop 1ist MOaenMpoBaHus CTPOCHUS] OPraHMYECKUX BEIIECTB
Habop ist MOJETMpOBaHus 3JIEKTPOHHOTO CTPOCHHS] aTOMOB 3JIEMEHTOB
VI. HarypajibHble 00bEeKTbl, KOJJIEKIIHMH

BoJiokHa

KameHHbIH yrosb 1 NpOayKThI €ro nepepadoTKu

Kayuyk

MuHepasibl ¥ TOPHBIE OPOBI

Topd u npoayKThI €ro nepepadoTKH

Hed1h U BakHel1IME MPOYKTHI €€ nepepadoTKu
[I;mactmaccel

Tormmmso

VII. PeakTuBbl

Habop Ne 1 OC «Kucaote»

Habop Ne 3 OC «I'uapokcuas»

W

R[N |~ |W|IN|—

Habop Noe 6 OC «lllenoyHble U 1I€I0YHO3EMENIBHBIE METAJLIBI)
Habop Ne 11 OC «KapOoHare»

AW N|—
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5 Habop Ne 13 OC «Auerarel. Poganuael. CoeTMHEHUS JKENE3a.
6 Hab6op Ne 14 OC «CoenuHeHNs] MapraHiay
7 Habop Ne 16 OC «Hurpats»
8 Hab6op Ne 17 OC «WHaukaropbi»
9 Habop Ne 19 OC «YieBoaopoab»
10 HaGop Ne 20 OC «Kucnopoacoaepkaiiue OpraHi4eCKue BeIeCTBay
11 Habop Ne 21 OC «Kuciorsel OpraHMuecKue)
12 Habop Ne 22 OC «YrneBoapl. AMUHBD)
13 Habop Ne 24 OC «Marepuainen»
VIII. AnTeyka nepBoii NoMoLIH
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