[IpoBepeHo YTBEPKIAEHO

3am. nupekropa no YBP npuka3om Ne 288- o
Copokuna E.B. oT «28» aBrycra 2026 r.
(mo,irmch ) (®HO)
«28» arrycra 2026 . JlupekTop bouapoa A A.
(TOITHCD) (PHUO)
OOKYMEHT NOAMMNCAH

QNEKTPOHHOW NOAMUCHIO

CepTudukat: 24AC11D1B97A1EFFA00760FB5864707E
Bnapeneu: bouapoea AHHa AnekcaHapoBHa

PABOI‘IA;I HPOFPAMMA [eiictButeneH: ¢ 24.02.2026 po 20.05.2027

[IpenmeT xumus (6a30BbIH YPOBEHD)

Kiacc 8-9

OO011ee KOIMYECTBO YaCOB MO yYeOHOMY IJIaHy cocTaBiseT: B 8b kiacce — 68 yacos
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«IIpocsewmenue» 2023 .

Paccmorpena Ha 3acenanuu MO yuureneil eCTeCTBeHHOHayYHbIX JUCLHUIUINH
(Ha3BaHUE METOAUYECKOro OObENUHEHUS)

IIpotokon Ne 1 ot «27» aBrycra 2026 r.

Pyxosonurens MO Cunernaszosa U.B.
(monmuce) (®HO)




MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMHM Ha YPOBHE OCHOBHOIO 0O0LIEro 00Opa3oBaHMS
COCTaBj€Ha Ha OCHOBE TpeOOBaHMA K pe3yJpTaTaM OCBOEHUS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOLIET0 0OPa30BaHuUs, NPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (eAepabHON padoUeil MporpaMMbl BOCHUTAHUS
U C Y4YETOM KOHLEMUMUM TNpenojaBaHus ydyeOHOro nmnpeamera «XuMHUsS» B
oOpazoBarenbHbIX opranu3anusax Poccuiickoit deneparum.

[Iporpamma Mo XUMUU AAET MPEJACTABJICHUE O LENsx, OOlIEeH CTpareruu
OOyuyeHusl, BOCIUTAHUS M Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMHM Y4EOHOTO
OpeaMeTa,  YCTAHABIMBACT  00S3aTENIBHOE PEIMETHOE COZIEpIKaHUE,
NPEeIyCMATPUBAET PACHPEACICHUE €ro MO KjaccaM U CTPYKTYPUPOBAHUE I10
pa3ienaM M TeMaM MpPOrpaMMbl MO XUMHUH, ONPEACNSET KOJUYECTBEHHBIE U
KayeCTBEHHBIE XapaKTEPUCTUKH COJIEPIKaHUS, PEKOMEHAYEMYIO
NOCJEIOBATENIBHOCTh  U3YYEHUS XUMHM €  YUYETOM  MEXKIPEAMETHBIX U
BHYTPUNPEIMETHBIX ~ CBSI3€H, JIOTUKA Yy4eOHOTO  MpOLECCa, BO3PACTHBIX
OCOOEHHOCTEH  00yYaroluXcs, ONpeAeaseT BO3MOXHOCTH MpeaAMeTa  JUis
peanu3aiuu TpeOOBaHU K pe3yJbTaTaM OCBOCHMSI OCHOBHOW 0Opa3oBaTebLHOM
NpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, a TaKke TPEOOBAHUH K
pe3yibTaraM 00y4eHHs] XMMUM HAa YPOBHE LieJICH U3YYEHUs IPEAMETA U OCHOBHBIX
BUJOB Y4YEOHO-TIO3HABATEIBHOM MEATEIBHOCTH OOYYAIOLIEroCs MO OCBOCHMIO
yueOHOT0 COICPKaHUSI.

3HaHUE XHUMHUHU CIYXKHUT OCHOBOH Ui (HOPMHPOBAHUS MHPOBO33PEHMS
00y4arolErocsi, €ro MpPeACTABICHUH O MAaTEPHAILHOM €IMHCTBE MHUPA, BAKHYHO
posib UrpatoT (HOPMUPYEMBIE XUMHUEH MPEACTABICHUS O B3aUMOINPEBPAILICHUSX
SHEPrUM U 00 3BOJIIOLMHU BELIECTB B MPHUPOAC, O MyTIX PELIEHHS IOOATBHBIX
npoOsieM YCTOWYMBOIO pPa3BUTHS YEJOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM,
NUILEBOH U 3KOJIOTMYECKON O€30MaCHOCTH, TPOOJIEM 3APABOOXPAHEHHSI.

H3yyenue xumuu:

CHOCOOCTBYET  peajM3aluy  BO3MOXKHOCTEH  JJii  CAaMOpPa3BUTHS U
(bopMUpOBaHUs KYJIBTYPhI IMYHOCTH, €€ 001IeH U (PYyHKIIMOHATLHON TPaMOTHOCTH,

BHOCHUT BKJaJ B ()OPMHUPOBAHUE MBILUICHUS M TBOPUYECKUX CIMOCOOHOCTEH
0oOyyarolmxcs, HaBBIKOB HMX CAMOCTOSTENBbHOM Yy4eOHOH  AEATENBHOCTH,
SKCIEPUMEHTAIBHBIX W HCCIEAOBATENIbCKUX YMEHUH, HEOOXOIMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B MPOYECCUOHATBHON AESITEIBbHOCTH,

3HAKOMUT CO CNEUU(PUKOW HAYYHOrO MBILUICHHUS, 3aKJIabIBAET OCHOBBI
LEJIOCTHOTO B3IJIAa HA €AUHCTBO MPUPOJBI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU ECTECTBEHHO-HAYYHOU FPaMOTHOCTH O0YUaAIOUINXCS,



CcnocoOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOMIEHUS K €CTECTBEHHO-
HAy4HBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B OKOJOTMYECKOE
oOpazoBaHue 00YyUaOLIUXCS.

JlaHHbIE HampaBjeHUs B OOYYEHUM XUMHUHU OOECHEUMBAIOTCS CreUU(PUKON
COJEP)KaHUsl  yuyeOHOro  MpeAMEeTa, KOTOPBIA  SBJSETCA  NEAArOTMYECKH
aJANTUPOBAHHBIM OTPAXKEHUEM 0A30BOI HAYKM XUMUM Ha ONPEACTEHHOM 3Tane eé
pa3BUTHS.

Kypc xumMuM Ha ypoBHE OCHOBHOTO OOLIEr0 0Opa3oBaHMsl OPUEHTHPOBAH HA
OCBOEHHE OOYYAIOIIMMHUCS CUCTEMBI MEPBOHAUAIBHBIX MOHSATUH XHUMHH, OCHOB
HEOPraHUYEeCKONM XUMHUM W HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX [TOHATHIA
OPraHU4YECKON XUMHUHU.

CTpykTypa coaepkaHusi MPOrpaMMbl MO XUMHUHM CHOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMoAxoaa K €€ u3yueHuro. COonep)KaHue CKIAAbIBACTCS U3 CHUCTEMBI
NOHATUNA O XUMUYECKOM BJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUI O XUMHYECKOHN
peakuuu. OO0€ 3THU CHCTEMbl CTPYKTYPHO OPraHU30BaHbl 10 MPUHLHUIY
NOCJIEIOBATENBHOIO Pa3BUTHS 3HAHUNA HA OCHOBE TEOPETHUYECKUX NPEACTABICHUIM
Pa3HOro ypOBHS:

— QTOMHO-MOJIEKYJIAPHOIO YYEHUs KAK OCHOBBI BCEr0 €CTECTBO3HAHUS,

— [lepuomnunyeckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUH,

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOM CBA3H,

— TMpPEeACTaBIeHU 00 BJIEKTPOJUTHYECKOH OUCCOLMALIMM BEIIECTB B
pacTBopax.

TeopeTHYecKUue 3HAHMSA PACCMaTpPUBAIOTCS HAa OCHOBE OMIIMPUYECKU
NOJYYEHHBIX U OCMBICJIEHHBIX (DAKTOB, PA3BUBAIOTCS MOCIEAOBATENBHO OT OJIHOTO
YPOBHS K IPYTrOMY, BBINOJIHSSL (YHKIIMHM OOBSICHEHUS U TPOTHO3UPOBAHMS CBOKCTB,
CTPOECHUSA U BO3MOYKHOCTEN MPAKTUYECKOIO MPUMEHEHUS U NTOJYYEHUS U3yYaeMbIX
BELLECTB.

OcBOocHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHPOBAHUIO
NIPEACTABJIEHUS] O XUMUYECKON COCTaBIAIOLIEA HAYYHON KapTUHBI MUpA B JIOTUKE
€€ CUCTEMHOM IPUPOABI, LEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHHUIO U METOAAM
no3HaHus B Hayke. M3yyeHue XUMHUHM NPOUCXOAUT C NPUBJICYEHUEM 3HAHUN U3
paHee M3YUYEHHBIX Y4YeOHBbIX NpeaMmeToB: «Okpyxatoumii Mmupy», «buonorus. 5-7
Kiaccb» U «Dusuka. 7 Kiaccey.

[Ipy M3y4yeHUH XUMHUM MOPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XMUMHMUYECKON HayKu Kak 00JacTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOM
JEATENBHOCTH YETIOBEKA U KAK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOMT B (POPMUPOBAHMM CUCTEMbl XUMUYECKMX 3HAHUNA —
BOKHEHIINX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUH, TOCTYTHBIX
0000UIEHUI MHPOBO33PEHUECKOIO XapaKTepa, s3blka HAyKW, B MPUOOLICHUU K



Hay4YHBIM METOJIaM MO3HAHHS MPU U3YYEHUU BEUICCTB M XUMHUYECKUX PEaKIUii, B
(GbopMUPOBAHUH U PA3BUTHH MMO3HABATEIBHBIX YMEHUN M WX MTPUMEHEHUHU B y4eOHO-
MO3HABATENILHOW U yU4eOHO-MCCIIEN0BATEIBCKON NESITEIBHOCTH, OCBOCHUH MPaBIIT
0e30macHoro oOpalieHus ¢ BeIeCTBAMU B ITOBCEIHEBHOM JKM3HHU.

[Ipy M3y4eHUU XMMHUHM HAa YPOBHE OCHOBHOI'O OOHIEr0 0Opa3OBaHMs Ba)KHOE
3HAYECHUE MPUOOPEU TaKUE LIEH, KaK:

— (¢opMUPOBaHHWE HHTEIJICKTYaJbHO pA3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSITEJIbHOMY MPUHSATHIO PEILICHHIA,
CHOCOOHO# ananTHPOBATHCS K OBICTPO MEHSFOITMMCS YCIOBUSM KH3HHU,

—  HampaBJIEHHOCTh OOYyYEeHUS HA CUCTEeMaTUYeCKOE MPUOOLICHUE
o0yYaromuxcsi K CaMOCTOSITE/IbHOW IMO3HABATEIbHON AESITENbHOCTU, HAyYHBIM
METOJaM TO3HaHUS, (HOPMUPYIOIKMM MOTHUBAIIMIO M Pa3BUTHUE CMOCOOHOCTEH K
XUMMUH;

— oOecrneYeHne yCIOBUi, CIOCOOCTBYOUIUX MPUOOPETEHUIO 00yYArOIIMMUCS
OMbITa Pa3HOOOpPA3HON MAEATEIBHOCTH, MO3HAHUS M CaMOIO3HAHHUS, KITFOYEBBIX
HaABBIKOB (KJIFOUEBBIX KOMIETCHIIMI ), UMEIOIIMX YHHUBEPCATBHOE 3HAYCHHE IS
Pa3IMYHBIX BHIOB ACATEILHOCTH,

— (¢opmupoBaHue 0oOwWEH (YHKUMOHATBHOW M €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM UHCJIE YMEHHH OOBICHATH UM OICHUBAThH SBJICHHS
OKPY>KaoIEero MUpa, UCIMOJb3ysl 3HAHUS W OMBIT, MOJYyYEHHBIC MPH H3YUCHUH
XMUMHHU, TPUMEHSATD UX MPU PEUICHUH MTPOOJIEM B MOBCETHEBHOMN XM3HHU U TPYA0BO
JCSATELHOCTH,

— (opmupoBanue y o0OyyarOUIMXCs T'yYMaHUCTHYECKUX OTHOIICHHA,
MOHWMaHUsl IEHHOCTH XHMHMUYECKUX 3HAHUN Ui BBIPAOOTKH DKOJOTHYECKH
LEIECO00PA3HOTrO TMOBEAEHUSI B OBITY M TPYAOBOM JAEATENBHOCTH B UEIAX
COXPaHEHUsI CBOETO 310POBbs U OKPYIKAIOIUENA IPUPOJHONA CPEIBI,

— pa3BUTHE MOTHUBALMU K OOYUYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHUIO HA OCHOBE YCBOGHUS OOIICYESIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQWIs W HANpPaBICHHOCTH JAJbHEHUIIETO
00y4EHHUHl.

OO11ee YMCI0 YaCOB, OTBEAEHHBIX /I M3YUYCHUS XUMUHU HAa YPOBHE OCHOBHOTO

obuero oOpa3oBanus, coctapisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HEJIENI0), B 9 kiacce — 68 4acoB (2 4yaca B HEZICIIO).

B cooTBeTCTBUM ¢ YUeOHBIM IMJIAHOM IIKOJIbI HA U3YUYCHHE TpeaMeTa « XUMUs»
Ha 0a30BOM ypoBHE oTBOAUTCS B 8b Kitacce — 68 yaco (2 yaca B Henenw), B 9b
knacce — 68 vacos (2 yaca B Heenro)- Bcero 136 yacos; B 8A ,8B kmaccax — 102

yaca (3 yaca B Hezleqno), B 9A, 9B knaccax -102 4. (3 yaca B Heaenw0)- Bcero 204 u.



Pabouas nporpamma ajis 8A,8B, 9A, 9B kaccoB cocTaBiieHa ¢ UBMEHEHUSIMU
Ha OCHOBE (enepanbHON padouyeld MporpaMMbl MO XUMHUU Oa30BOTO YPOBHS.

JIOTOJIHUTEILHBIE  YaChl

HCII0JIb30BAaHBbI

IS 0000IIeEHusT H

3aKperICHUS

U3YYEHHOI'0 Marepuasa, pelueHUs PACUETHBIX U KQUECTBEHHBIX 3a1a4.

8A,8B knacchl
HazBaHnue pa3aea KoauuecTBo yacos HasBaHnue pa3aena KosnuecTBo 4acoB B
NMpOorpamMmsI B (denepanbHoii | B padoueii nporpamme paboueii nporpamme
nporpamme
IlepBoHavanbHbIE 20 IlepBoHavanbHbIE 25
XUMHYECKUE MOHATHUS XHUMUYECKHUE TTOHATHS
Baxwneiiune 30 Baxneiiue 46
NpenCTaBUTENIN NpeNCTaBUTENH
HEOpPraHUYeCKUX HEOPraHUYECKUX BELIECTB
BELIECTB
Ilepuonnueckuil 3aKOH U 15 [lepuonnueckuit 3aK0oH U 26
[Tepuonuueckast cucrema [lepuonuueckast cucrema
XUMHYECKUX 3JIEMEHTOB XUMUYECKUX  3JIEMEHTOB
. WN. Menneneesa. JL. n. Menneneena.
CrtpoeHue aTOMOB. Ctpoenue aTOMOB.
Xumuyeckas CBSI3b. Xumuyeckas CBSI3b.
OKHUCIUTETbHO-BOCCTA- OKuCIUTENBHO-BOCCTAHO-
HOBHUTEJIbHBIC PEAKLIH BUTEJIbHBIE PEAKIIUU
PesepBHOE Bpemst 3 5
UTOI'O 68 yacos 102 yaca
9A,9B knaccel

Hassanue pa3zaena

KoauuecTrBo uacos

Hassanue pazaena

KoJsnuecTBO 4acoB B

NMporpamMmsl B (denepanbHoii | B padoueii nporpamme padoueii nporpamme
nporpamme

BemectBo U Xxumuueckas 17 BemectBo U XxumMuueckas 34

peaxkuus peaxkLus

Hemeranner U UX 25 HemeTannsl U UX 33

COeIUHEHMUS COEIUHEHUS

MeTannel U UX 20 MeTtannsl U UX 20

COeIUHEHMUS COeIUHEHUS

XUMHA U OKpyXarouias 3 XUMHUST U OKpY’Karoluas 5

cpena cpena

O00011eHHEe 3HAHUI 0 O00011eHe 3HAHUI 5

PesepBHOE Bpems 3 PesepBHOE Bpems 5

HUTOI'O 68 uacos 102 yaca




rocyJapCTBEHHOE O10KeTHOE 001IcoOpa3oBarenbHoe yupexacHue Camapckoi 061acTH ruMHA3HUs
umeHu 3acayxeHHoro yuutens Poccuiickoit @eaepaiuu Cepres Bacunbesuua bafimeHosa ropoaa
IToxBuctHeBO ropoackoro okpyra [ToxsuctaeBo Camapckoit obaactu

JlanHas paGouyas nmporpamma 1o XMMHUHU PEalM3yeTcs Ha OCHOBE Ja0OPATOPHOTO
o0Opya0BaHUsl 1LIEHTpa 0Opa30BaHUSl €CTECTBEHHOHAYYHOW M TEXHOJOTHYECKOM
HanpasyieHHOCTEN («Touka poctay).



rocyJapCTBEHHOE O10KeTHOE 001IcoOpa3oBarenbHoe yupexacHue Camapckoi 061acTH ruMHA3HUs
umeHu 3acaykeHHoro yuutens Poccuiickoit @eaepaiuu Cepres BacunbeBuua bafimeHosa ropoaa
IToxBuctHeBO ropoackoro okpyra [ToxsuctHeBo Camapckoit obaactu

COJAEPKAHUE OBYUEHUA

8 KITACC

IlepBoHAYAIbLHBIC XHMUYECKHE TOHSATHS

[Ipenmer xumuu. Pojib XUMHUU B >KU3HUA YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BewectBa. DU3MUECKUE CBOMCTBA BEUIECTB. ATrPEraTHOE COCTOSIHUE
BELIECTB. [IoHSATHE O METONAX MO3HAHUS B XUMHUHU. UMCTBIE BEUIECTBA U CMECH.
CnocoObl pa3esieHUs CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE JJEMEHTHI. CHUMBOJIBI XUMHUYECKHUX
2J1IeMEHTOB. [IpOCTBIE U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

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

KomnuecTBo Bewecrsa. Mouib. MonsipHas Macca. B3auMOCBsA3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IMHMII BelecTBa. Pacuétel mo ¢opmyniam
XUMHUUYECKUX COCTMHCHUM.

DOU3NYECKUE U XUMUUCCKHUE SBJIICHUSI. XMMHUUECKas PEaKus U €€ MPU3HAKH.
3aKOH COXPAHEHHUsI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHus. Kiaccuduxaums
XUMHUYECKUX PEaKINi (COEAMHEHUS, PA3JIOKEHUS, 3aMEILLIEHUSI, OOMEHA).

Xumuueckuit Jkcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYy0H, mpaBuiaMu padboOThl B JJaDOPATOpUM U
npuéMamu oOpalieHus: ¢ JabopaTOpHbIM 00OpPYI0BAHUEM, U3YYCHUE U OMHCAHUE
(U3MUECKMX CBOMCTB O00pa3lOB HEOPraHUYECKUX BEUICCTB, HAOJIOACHHE
buznuecknx (TUIaBJICHUE BOCKA, TasHUE Jibjla, pacTHpaHUE caxapa B CTYIIKE,
KUTIEHUE U KOHACHCAUUS BOJABI) U XUMHYECKUX (FOPEHHE CBEUHU, MPOKAUTUBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeJia C KUCJIOTOM) ABICHUM, HAOMIOICHUE U
OMMCAHUE TMPU3HAKOB MPOTEKAHUS XUMHUUYCCKUX PEaKIMil (Pa3joKeHUE caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pPa3ioXEHUE TMAPOKCUIA
memu (I1) mpu HarpeBaHuM, B3aUMOJECHCTBUE Keje3a ¢ pacTBOpoM cosir meau (II),
M3yUEHUE CNOCOOOB Pa3JC/ICHUs CMECEH: C MOMOILBIO MAarHUTa, (PUIBTPOBAHUE,
BbINIAPUBAHUE, TUCTUIUIAIMS, XpoMaTorpadus, NPOBEACHUE OUYMCTKUA MOBAPEHHOM
COJM, HaONIOJEHWE W  ONUCAHUE  PE3YJbTATOB  MPOBEACHUS  OIMbITA,
WUTIOCTPUPYIOIIETO 33aKOH COXPAHEHHMS MAcCChl, CO3JaHHUE MOJIEJIEH MOJIEKYI
(LIAPOCTEPIKHEBBIX ).

BakHeiimne npeacTaBUTe/ M HCOPTaHUYECKHUX BEILECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JEMEHT U MPOCTOE
BEUIECTBO. HaxoxaeHue Kuciaopoaa B mpupoae, (PU3MYECKHE M XUMHUYECKUE
cBoiictBa (peakuum ropeHusi). Oxcuabl. [Ipumenenue xuciaopoaa. CrnocoObl
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NOJlYYECHUS] KUCIOpoAa B JIaDOpPAaTOpUM M MPOMBINLIEHHOCTH. KpyroBopot
Kuciaopoaa B npupoae. O30H — ajuloTponHas Moau(pUKalus KUCI0POaa.

TennoBod >pPEeKT XUMHUUECKOW pEaKlMU, TEPMOXUMHUYECKUE YPABHEHUS,
3K30- M JHAOTCPMUUYECKUE peakiuu. TOIUIMBO. yrojib W METAH. 3arpsi3HCHUE
BO3/yXa, YCUJIEHUE MAPHUKOBOTO 3P PeKTa, pa3pylIEHUE O30HOBOTO CIIOS.

Boaopoa — 31EMEHT U NPOCTOE BEMIECTBO. HaxoxkaeHue Bo1opoaa B IpUpo/Ie,
(buU3MUECKUE U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MOTyUeHUs.. KUcaoThl
U COJIH.

MounisipHblit 00BEM ra30B. Pac4éThl M0 XUMUUYECKUM YPABHEHUSIM.

Odusnyeckue CcBoOMcTBAa BOABL. Boma kak pactBoputesib.  PacTBOpEIL
HachIlEHHBIE M HEHACBIIICHHBIE PACTBOPBI. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBasi 10Ji BELIECTBA B PACTBOPE. XMMUUECKUE CBOMCTBA BOABL. OCHOBAHUSI.
Ponp pacTBOpOB B MPUPOJE U B JKU3HU 4YesIOBeKa. KpyroBopot BOABI B MPUPOJE.
3arps3HEHUE MPUPOAHBIX BOJ. OXpaHa U OUUCTKA MPUPOJHBIX BOJL.

Knaccudukanus HeopraHudeckux coenuHeHuid. Oxcuapl. Knaccudukanus
OKCHJOB:  cosicoOpazyrolme  (OCHOBHBIC,  KUCJIOTHbIE, aM(OTEpHbIE) WU
HeconeoOpazyromme. HomeHknatypa okcuaoB. Duznueckue M XUMHUYECKUE
cBOiicTBa OKCUIOB. [lonyueHue OKCUa0B.

OcHoBanus. Kiaccudukauuss OCHOBaHMM: WIENIOYM W HEPACTBOPUMbIC
ocHOBaHusA. HoMmeHkiatypa ocHOBaHuil. DU3MUECKUE U XUMHUUYECKUE CBOICTBA
OCHOBaHui. [TonydyeHrE OCHOBAHUM.

Kucnotel. Knaccuduxanus kucaor. HomeHnknarypa kucior. @usndyeckue u
XUMHUYECKHE CBOMCTBA KUCHOT. Psan axktuBHoctw mertauioB H. H. bekerosa.
[TonyueHue KUcioT.

Comu. HomeHnkmarypa cosieil. GU3HUECKUE U XUMHUYECKHME CBOMCTBA COJICH.
[TonyudeHue coJien.

['eHeTHUECKAS CBSI3b MEXKITY KJIACCAMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuit Jkcnepumenm:

Ka4ECTBEHHOE OINPEACIICHUE CONCPKAHUS KUCIIOPOAA B BO3AyXE, MOJyYECHHE,
coOMpaHue, pPACMO3HABAHUE W HU3YYECHHME CBOWCTB KHCIOpPOJAA, HAOMIOJEHUE
B3aUMOJICHCTBHUSL BEIICCTB C KUCJIOPOJAOM H YCJIOBUS BO3HUKHOBCHHS U
NpeKpalleHUs rOpeHus (ToKapa), 03HaKOMJIEHHE C 00pa3iiaMKi OKCUOB M OTIMCAHUE
UX CBOWCTB, MOJIy4YEHHE, COOMpAHUE, PACMO3HABAHUE U M3YyUYCHHE CBOWCTB
BOAOpOJa (TOPEHUE), B3AUMOJICHCTBUE BOoaopoaa ¢ okcuaom meau (II) (Bo3MOkHO
MCMOJIb30BAHUE BUICOMATEPUAJIOB), HAOIIOICHUE 00Pa3LOB BEUIECTB KOJIMYECTBOM
1 Monb, uccienoBaHME OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C PA3IMUHOM
PaCTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIIEHHON MAacCOBOM JOJIEH
PaCTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOJbI C METAUIAaMH (HATPUEM U
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KablIiEM) (BO3MOXHO MCIOJIb30BAHWE BUIACOMATECPUATIOB), HCCIICIOBAHUE
00pa310B HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOICHUE U3MEHEHMU S
OKPACKU MHAMKATOPOB B pACTBOPAX KUCJIOT U LIEJIOYEH, U3YUEHUE B3AUMOICHCTBHS
okcuna meau (II) ¢ pacTBOpOM CEpHOM KHUCIIOTBI, KACIOT ¢ METAJUIAMU, PEaKIUN
HEATpAIM3ALMK, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OIHOIO
METaJJIa IPYTUM U3 PACTBOPA COJIM, PELIEHUE SKCIIEPUMEHTAIBHBIX 33134 10 TEME
«BaxHe1me Kaacchl HEOPraHUYECKUX COEAUHEHUI.

Ilepuoanueckuii 3axkoH u Ilepuoamyeckast cucreMa XHMHYECKHX
yaemeHToB JI. WU. MenaeneeBa. CrpoeHne aTomMoB. XHMMHU4YECKasi CBS3b.
OKHCITHTE/IbHO-BOCCTAHOBHTEIbHbBIE PEAKIIUH

[lepBbic MOMBITKUA KJIAcCU(PUKALIMM XUMUYECKMX 3JIEMEHTOB. [loHsTHE O
rpynmnax CXOIHbIX 3JIEMEHTOB (ILEJOYHBIE M LIEJOYHO3EMENBHBIE METAJUIBI,
raJOr€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOPblE 00pa3yroT aM(OTEPHbIE OKCHIBI
U TUIPOKCHUJIBL.

[Teproanueckuit 3akoH. [lepuoauueckas cucteMa XUMUUYECKUX 3JIEMEHTOB /I.
H. Menpaeneera. Koporkonepuoanas u nimuHHonepuoanas gpopmsl [lepuoanyeckoii
cucteMbl XxuMuyeckux oanemeHtoB . M. Menaeneesa. Ilepuoasl W rpymnnsl.
OU3NYECKUIA CMBICI MOPSAAKOBOTO HOMEPA, HOMEPOB MEPHUOJA U TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oTonsl. DnekTpoHbl. CTpoeHHE
JJIEKTPOHHBIX ~ 000JIOYEK aroMOB MNEPBBIX 20 XUMHYECKUX  3JIEMEHTOB
ITepuonnyeckoii cucremel [[. M. MenaeneeBa. XapakTepUCTUKA XUMUUYECKOTO
3JIEMEHTA M0 €ro noJIokeHuIo B [lepuoanyeckoii cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMS paaMyca aroOMOB XUMHUYECKHUX JJIEMEHTOB,
METAUTMYECKUX U HEMETAUIMYECKUX CBOMCTB MO IPYIIAM U NEPUOIAM.

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

Xumuyeckas CBs3b. KoOBajicHTHast (MOJISpHAsT M HEMOJIIPHAs) CBS3b.
ONEKTPOOTPULIATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAS CBS3b.

Crenenp  okucieHusi.  OKUCIMTENIBHO-BOCCTAHOBUTENBHBIE — PEAKLMUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBJICHUS. OKUCIIUTENM U BOCCTAHOBUTEIIH.

Xumuueckuit Jkcnepumenm:

M3yueHUuEe OOpa3LOB BEIUECTB METAUIOB M HEMETAIOB, B3aUMOJCHCTBHUE
TMAPOKCUIA LMHKA C pPacTBOpPaMHM KHUCJIOT M IIEJOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBI  OKUCIMTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLMi
(rOpEeHHE, PEAKLIMU PA3TIOKEHUS, COETUHEHUSA ).

Meostcnpeomemmule ceéasu
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Peauzanusi MEXNPEIMETHBIX CBSI3€H MPU U3YUYEHUM XUMHUM B 8 Kjacce
OCYIIECTBIISIETCS UYEPE3 HUCHOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHSITUNA, TaK U MOHSATHM, SIBJISIOIIMXCSI CUCTEMHBIMU JJISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O L[IUKJIA.

OO1IMe eCTECTBEHHO-HAYUYHBIC MOHATUS. HAY4YHBIA (akT, rMIoTe3a, TEOpus,
3aKOH, AaHaJlu3, CHUHTE3, KilacCUPUKaUusi, TMEPUOJUYHOCTb, HAOIIOIACHUE,
DKCIIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE.

du3uKa: Marepus, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU I, U30TOIIbI,
PaIMOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKUNA 3apsiii, BEUIECTBO, TENO, OOBEM,
arperarTHoe  COCTOSHUE BELUECTBA, ra3, (U3MYECKHE BEIMYMHBI, €IUHHULIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1b1, COJIHLIE.

buonorus: porocuHTes, AbixaHue, ouocdepa.

["eorpadus: atmocdepa, ruapochepa, MUHEPAJIbI, TOPHBIE MOPO/IbI, MOJIE3HbIE
UCKONAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUJIACC

BewecTBo H XUMHYECKasi peaKkuus

[Tepuoanyeckuii 3akoH. [lepuoanyeckas cucreMa XUMHUYECKUX JIEMEHTOB /I.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHMHM CBOWMCTB
XUMHUUYECKUX 3JIEMECHTOB MEPBBIX TPEX MEPUOIOB, KU, KAJIBLIMSA U UX COCTMHEHU N
B COOTBETCTBHM C TIOJIOKEHHUEM DJJIEMEHTOB B Ilepuoauueckoid cucreme W
CTPOEHUEM UX AaTOMOB.

CTpoeHHE BEIIECTBA: BHUABI XMMHUUYECKOM CBSA3H. THIBI KPUCTAUTMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJAa XUMUUYECKOU CBSA3H.

Knaccudukauus 1 HOMEHKJIATypa HEOPraHMYECKMX BELUECTB. XMUMHUECKHUE
CBOICTBA BEIIECTB, OTHOCALUMXCS K PANIMYHBIM KJIACCAM HEOPraHUYECKUX
COCIMHEHHUM, TEHETUYECKAs CBA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanus XMMHUECKUX PEAKLMIA 10 PA3IMYHBIM MPU3HAKAM (IO YUCITY
M COCTaBy YYAaCTBYIOLIMX B PEAKIMHM BELIECTB, MO TENJOBOMY 3(dekTy, Mo
MU3MEHEHUIO CTEMEHEH OKUCIEHHMS XMMHMUYECKHUX 3JIEMEHTOB, MO OOPAaTUMOCTH, MO
YYACTUIO KaTaIM3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKLUHU, TEPMOXUMHUYECKUE
YPaBHEHMUS.

[loHsiTHE O CKOpPOCTH XUMHUYECKOW peakuuu. [loHsiTe 00 0OpaTUMBIX WU
HEOOpaTUMBIX XUMHMUYECKUX peakiusX. [IoHITHE O TOMOTEHHBIX M Te€TEPOreHHBIX
peakuusx. [loHstue o karanuse. [IoHATHE 0O XUMUUYECKOM PAaBHOBECUU. DAKTOPSI,
BIMSIIOLIME HA CKOPOCTh XMMHUYECKOM PEAKUMUM U TOJIOKEHHE XUMHUUYECKOIO
PABHOBECHS.
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OKHUCINTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMU,  AJICKTPOHHBIA  OajlaHC
OKHCJIMTENIBHO-BOCCTAHOBUTEILHOM pEaKLUu. CocraBineHue  ypaBHEHM
OKHCJIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMA C  MCIIOJIb30BAHMEM  METOJA
AJIEKTPOHHOTIO OanaHca.

Teopus 3EKTPOJUTUYECKON TUCCOLMALMH. DINEKTPOJIUTHI U HEAJIEKTPOJIATHI.
Karnonbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C PA3NIMYHBIMU BUJAMHU
XUMHUECKOH CBsizu. CTeneHb auccouraunu. CUIbHBIE U CA0BIE SJIEKTPOJIUTHI.

Peakiiuu HOHHOTO 0OMeHa. YCJI0BHS MPOTEKAHUs PEAKIIUH HOHHOTO 0OMEHA,
NOJIHBIE M COKpAUIEHHBIE WOHHBIE ypaBHEHUs peakuuid. CBONCTBA KHUCIIOT,
OCHOBAHUi U COJIEH B CBETE MPEACTABICHUNA 00 3JIEKTPOJUTHUECKOHN TUCCOLIMALIMH.
KayecTBeHHbIE peakiui Ha MOHBI. [ToHATHE O THApOIHU3E CONE.

Xumuueckuit JKcnepumenm:

O3HAKOMJIEHUE C MOJEIAMHM KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB U HEMETAIOB (rpaduTa M ajMasa), CIOKHBIX BELIECTB
(XJI0puaa HaTpus ), UCCIEA0OBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKLIMU OT
BO3JCHCTBUS  PA3NIMUHBIX  (PAKTOPOB, HMCCIAEAOBAHUE  BJIEKTPOMPOBOAHOCTH
PACTBOPOB BEILECTB, MPOLECCA TUCCOLMALMU KUCIIOT, IET0YEH U COJIEN (BO3MOXKHO
UCIOJIb30BAHUE BHUJEO MATEPUAIOB), MPOBEIECHUE ONBITOB, WIIOCTPUPYIOIIKX
NpU3HAKK TPOTEKAHWs peakuMid HMOHHOrO oOMeHa (00pa3oBaHUE OCAJKa,
BBIJICJICHUE Ta3a, OOpa30BaHME BOJIbI), OMBITOB, WIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX PEAKLM (FOPEHUE, PEAKLUU PA3JIOKEHUS,
COCIMHEHHUs), PpAClO3HABAHME  HEOPraHWYECKUX  BEIIECTB €  MOMOIIBIO
KaYECTBEHHBIX PEAKLIMI HA HOHBI, PEIIEHUE SKCIIEPUMEHTAJIBHBIX 3a1a4.

HemeTtauibl U HX COeIHHEHHUS

OOmias xapaktepucTtuka rajaoreHoB. (OCOOCHHOCTH CTPOCHHMS aTOMOB,
XAPAKTEPHBIE CTENEHU OKUCIECHUSA. CTpOoeHUE U (PU3MUYECKUE CBOWMCTBA MPOCTHIX
BELIECTB — FAJIOTEHOB. XMMUYECKHAE CBOMCTBA HA MpUMEPE XJ1opa (B3auMOACHCTBUE
C METaUIaMM, HEMETAJIaMH, wiesnovyamu). XiopoBoaopod. ConsHas KHUCIIOTa,
XUMHYECKHE CBOWCTBA, MOJIYUCHHE, [MpUMEHEHHE. [leilcTBUe XxJjiopa W
XJIOPOBOJAOPOAA HA OPraHU3M YeJIOBEKa. BakKHEHILIME XITOPUIBI M UX HAXOKICHHUE B
IPUPOJE.

OOwas xapakTepucThkKa 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHBIC CTEMNEHU OKUCIIEHHs. CTpOeHUE U (PU3NYECKUE CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOJA U CEPbl. AJIZIOTPONHbBIE MOAU(DUKALIMM KUCIOPOIa
U cepbl. XUMHYECKHE CBOMCTBA cepbl. CEpOBOAOPOI, CTPOCHHUE, PU3NYECKUE U
XUMHYECKHE CBOMCTBA. OKCHUIBI CEPbl KaK NPEACTABUTENM KUCIOTHBIX OKCHJIOB.
CepHas kuciaoTa, GU3NYECKUE U XUMUYECKUE CBOMCTBA (0OLME KaK MPEACTABUTENS
KJacca KUCIOT U Creuu(pUUecKue). XUMUUYECKUE pPEAKUUH, JIEKalulle B OCHOBE
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IPOMBILUICHHOTO CMoco0a MOJMyYeHUsl CEpHOW KUCIOTHL. [IpumeHeHHe cepHOH
KACTOTHl. CONMM CEPHOW KHMCJIOTHI, KAYECTBEHHAs peakiMs Ha Cyjab(}ar-vuoH.
HaxoxnaeHue cepbl M €€ COCAMHEHUH B MPUPOAE. XUMHUYECKOE 3arpsi3HEHUE
OKPY>KaroIIEH Cpeabl COCAUHEHUSIMH CEPbl (KHCJIOTHBIE OO, 3arpsi3HEHUE
BO3/yXa U BOAOEMOB), CIOCOOBI €r0 MPEAOTBPALICHHUS.

OOwas xapakTepucTuka 37JeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XaPAKTEPHbIE CTEMEHU OKUCIICHUS. A30T, PacnpOCTPaHEHHUE B MPUPOJIE,
du3nyeckue U XuMudeckue cBoiictea. KpyroBopor azorta B npupoje. AMMHAK, €T0
(u3nYeCKUE U XUMHUYECKUE CBOMCTBA, MOJIYYEHHE U MpUMeHeHue. Colu aMMOHUS,
X pU3nvecKre 1 XUMUYECKUE CBOICTBA, MpuMeHeHHe. KauecTBeHHas peakuus Ha
MOHbI aMMOHMs. A30THAs KUCOTa, €€ MOJy4YeHHE, (PU3NYECKHME U XUMHUYECKHE
CBOWicTBa (0OLIME KAk TMPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonp30BaHUE HUTPATOB U COJIEN aMMOHHUS B KQUECTBE MUHEPAJIbHBIX YAOOPEHHUIA.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAKOUICH Cpeabl COCTMHEHUSIMU a30Ta (KUCIOTHBIE
JOXAM, 3arps3HEHUE BO3[yxa, MOYBBI M BOAOEMOB). Docdop, aIOTPONHBIE
moaupukauuu gochopa, pusnmdeckre U xumuueckue cBoictea. Okeun docdopa
(V) u docdopHas kuciora, GU3NUECKUE U XUMHUYECKHUE CBOWCTBA, MOJYUYECHHE.
Hcnonws3oBanue pocaroB B KAUECTBE MUHEPAIBHBIX YI0OPEHUI.

OOwas xapakTepucThka 31eMeHTOB [VA-rpynmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIICHUS. Y TIEPO, AJUIOTPONHBIE MOAU(PUKALIUHY,
pPacrpoCTpaHEHUE B MPUPOJE, PUBNUECKUE U XUMUUECKHE CBOMCTBA. AAcCopOuus.
Kpyroeopor yrinepona B mnpupoae. OKCUAbl yriepoaa, WX (uU3MYecKue u
XMMHMUYECKUE CBOKCTBA, [JEHCTBME HA IKUBBIE OPraHU3Mbl, MOJIyYCHUE WU
IPUMEHEHUE. DKOJIOTHYECKHE MPOOJIEMBI, CBA3aHHbIE ¢ OKCHAOM yriaepoaa (IV),
TMNoTe3a rja00aJbHOr0 MOTEIUICHUS KJuMaTa, MapHUKOBBIA 3¢¢ekt. YrosbHas
KUCIOTA U €€ CONMU, UX (PU3MYECKUE M XMMHYECKUE CBOWCTBA, MOJYYCHHE U
npuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAr-uoHbl. Kcnosib30BaHue
KapOOHATOB B OBITY, MEAULIMHE, MTPOMBILIJIEHHOCTH U CEJILCKOM XO3HCTBE.

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

Kpemuuii, ero ¢Qusnyeckue # XUMHUYECKHE CBOMCTBA, MOJYYEHHE W
npuMeHeHue. CoeqMHEHHs KpeMHUS B pupoe. O01me npeacTaBaeHust 00 OKCUIe
kpemHus (IV) u kpemHueBoit kuciote. CUIUKATHI, UX UCIOJB30BAHUE B OBITY, B
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NPOMBILUIEHHOCTH. BakHeHIMe CTPOUTENBHBIE MAaTepUasibl. KEPAMHUKA, CTEKIIO,
HEMEHT, OeToH, xene300eToH. [IpoOnembl  0€30MaCHOTO  MCMOJB30BAHMS
CTPOUTENBHBIX MATEPUAIIOB B MOBCEAHEBHOM YKU3HU.

Xumuueckuit ykcnepumenm:

U3y4YeHHE 00pa3IlOB HEOPTraHUYECKUX BEIIECTB, CBOHCTB COJISHON KHCIIOTHI,
NPOBEACHUE KAQUECTBEHHBIX PEAKLUMKA HA XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB
X MPOTEKAHHUS, OMBITHL, OTPAXKAIIKE (U3MUYECKUE U XMMHUECKHUE CBOMCTBA
TATIOTEHOB U MX COCIMHEHUH (BO3MOXKHO HCIOJIb30BAHUE BUIEOMATEPUAIIOB),
O3HAKOMJICHUE ¢ 00pa3LiaMy XJIOPHAOB (TAJIOTEHUAOB), 03HAKOMJIEHHE C 00pa3amu
Ceppl M €€ COCAMHCHUSMU (BO3MOXKHO HCIOJIB30BAHUE BHUICOMATEPUATIOB),
HaOI0AEHHNE Mpoliecca OOYTIIIMBAHUS caxapa Moj ACHCTBUEM KOHUEHTPUPOBAHHOM
CEPHOM KMCJIOTBI, U3yUYEHUE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOI KUCIIOTHI,
NPOBEACHUE KAYECTBEHHON peakluuu Ha Cysb(paT-uoH U HAOIIOACHUE NPU3HAKA €€
NPOTEKAHUs, O3HAKOMJIEHUE C (PU3MYECKUMM CBOWCTBaMHU a30Ta, docdopa U ux
COCIMHEHMIA (BO3MOKHO MCIOJIb30BAHUE BUACOMATEPUAIIOB), 00pa3liaMy a30THBIX
1 ($ochopHbIX yA0OpEHUH, MoaydyeHue, coOupaHue, Pacrlo3HaBaHUE U U3YUYCHHE
CBOICTB aMMMaKa, NMPOBEACHHE KAYECTBEHHBIX DPEAKUMHA HA MOH AMMOHHUS H
docar-uOH M M3YyUYEHUE TMPU3HAKOB HUX NPOTEKAHUS, B3aUMOJACHCTBHE
KOHLUEHTPUPOBAHHON Aa30THOM KHUCJIOTBI C MEIbI (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAJIOB), M3YYECHHE MOJEIEH KPUCTAUIMYECKUX PEWETOK anMasa,
rpadura, QyinepeHa, 03HAKOMIJICHHE € MPOLECCOM aAcOpOLMM PacTBOPEHHBIX
BEUIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM IPOTHBOras3a, IOJYYEHHE,
coOupaHue, pacno3HABAaHUE U M3YyUEHUE CBOMCTB YIJIEKUCIIOrO rasza, MpOBEACHUE
KaYeCTBEHHBIX PEAKIMI HA KapOOHAT M CWJIMKAT-UOHBI U U3YUEHHE MPU3HAKOB UX
NPOTEKAHMS, O3HAKOMJIEHUE C MPOAYKLUMEH CHIMKATHOM NPOMBILLIEHHOCTH,
PELIECHUE DKCIIEPUMEHTANIBHBIX 3aJa4 N0 TeMe «BakHelline HeMeTauibl U UX
COCIMHEHHUSY.

Mertasibl 4 MX COeAUHEHHS

OO1as XapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
UX TNOJIOKEHHUs B [lepuoanyeckod cucreMe XUMHYECKUX odnemeHtoB . WM.
MenneneeBa U CcTpoeHust atToMoOB. CTPOEHUE METAIOB. MeTtauMueckas CBs3b U
METAUIMYECKAS  KPUCTAUIMYECKAS  PEIIETKA.  OJNEKTPOXMMHUYECKHA Al
HanpsHDKEHUH MeTauioB. OU3NYECKUE U XUMHUYECKUE CBOMCTBA MeTauioB. O0mue
CHOCOObI MOJIYYCHUsT METAIOB. [IOHATHE O KOPpPO3MHM METAIJIOB, OCHOBHBIE
CHOCOOBI 3aLUUTHI UX OT KOPpo3uu. CIijiaBsel (CTallb, YyTYH, JOPATFOMUHUN, OpOH3a)
M UX NPUMEHEHUE B OBITY ¥ MPOMBILLIICHHOCTH.

[[{e04HBIE METALIBL MOJIOXKEHUE B [Iepuoanveckoil cucreMe XMMUYECKUX
anemeHToB J[. M. MenaeneeBa, CTpOEHUE UX aTOMOB, HAaXOXXJIECHHUE B MPHUPOLE.
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OU3MYECKHE U XUMHYECKUE CBOMCTBA (HA MpUMEpE HATpUs U Kanus). OKCuasl U
TMAPOKCUABI HATpuss W Kajius. [IpUMEHEHHE MIECJIOYHBIX METAUIOB M HX
COEIMHEHUH.

[Ile104YHO3EMENBHBIE METAIJbl MarHMM W KaJdbLMH: TMOJOXKECHHUE B
[Teproanyeckoit cucteMe xuMrudeckux 3j1eMeHToB 1. 1. Menaeneesa, CTpoeHUE UX
aTOMOB, HAXOXJEHUE B PUPoJc. DU3NUECCKUE U XUMUYECKUE CBOWCTBA MArHUs U
Kbl BaykHEHIIME COEMHEHUS KaJIbIUs (OKCUT, THIPOKCHU/I, COJU ). ZKECTKOCTh
BOJIbI U CITOCOOBI €€ YCTPAHEHHUSI.

AJFOMUHUA: TOJIOKEHUE B [IepruoIM4eCKOi CUCTEME XUMUYECKHUX 3JIEMEHTOB
JI. . MenpaeneeBa, CTpOCHUE aroMa, HaxOXAEHUE B rpupoac. DuU3MUYECKUe U
XUMHUYECKUE CBONCTBA altOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHAA U TMAPOKCU/IA
ATFOMUHUSL.

Kene3o: nonoxenue B [lepuoanyeckoil CUCTeME XUMUUYECKUX DJIEMEHTOB /1.
M. MeHneneeBa, CTpoeHHE aroMa, HaxoxaeHue B Ipupoae. duszuueckue u
XUMHUUYECKUE CBOMCTBA Xkene3a. OKCUIbI, TUIPOKCUIBI M cou kenesa (1) u xenesa
(IIT), nx cocTas, CBONCTBA U MOJTYyUYCHHE,

Xumuueckuit JKcnepumenm:

O3HAKOMJIEHME C oOpa3llaMM METAJIOB W CIUIABOB, WX (PU3MYECKUMU
CBOMCTBAMHU, M3YUYEHHUE  PE3YJbTATOB  KOPPO3UM  METALIOB  (BO3MOXHO
MCIOJIb30BAHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJCUCTBHS OKCUJA
KAIbLIMST W HATpus C BOJOM (BO3MOXXHO MCHOJIb30BAHUE BHUICOMATEPUATIOB),
UCCJIEOBAHUE CBOMCTB >KECTKOM BOJIBI, MPOLECCA TOPEHUS XKENE3a B KUCIOPOJE
(BOBMOXKHO  HCMOJIb30BAHUE  BHUJICOMATEPUAIOB), TMPU3HAKOB  MPOTEKAHUS
KQUECTBEHHBIX PEAKIINI HAa MOHBI. MAaTHUS, KAJIbLMS, ATFOMUHUS, LIMHKA, Xkene3a (1)
u >kenesa (II1), meau (II), HaOmoAeHME U OMMCAHUE MPOLECCOB OKPALIMBAHMS
IUIAMEHA WOHAMU HATpUS, Kajusg M KaIbUUs (BO3MOXKHO MCHOJIb30BAHUE
BUIEOMATEPUAJIOB), UCCIIeI0BaHUE aM(DOTEPHBIX CBOMCTB r’MAPOKCUAA ATFOMUHUS U
TMAPOKCHAA LIMHKA, PCUICHUE SKCIIEPUMEHTAJIBHBIX 3a7a4 Mo TeMe «BaxHeliue
METAJUTbI U UX COCTUHCHHUSY.

XHMHS H OKpY’KaKOLIas cpeaa

Bemectea 1 marepuanbsl B IMOBCEAHEBHON J>KU3HM uesoBeka. besomacHoe
MCINOJIb30BAHUE BEIIECTB U XUMHYECKUX peakivii B ObiTy. [lepBas momolib mpu
XUMHUUYECKUX 05KOrax U OTPABJICHUSIX.

XHAMMYECKOE 3arps3HCHUE OKPY>KAOUIEH Ccpeanl (MpeaeipHas JOmyCTUMast
KOHIICHTpauus BewecT, najgee — [1JIK). Poap XuMuM B pEIIEHUH 3KOJIOTMYECKHUX
npodJeM.

Xumuueckuit JKCnepumenm:



rocyJapCTBEHHOE O10KkeTHOE 001IcoOpa3oBarenbHoe yupexacHue Camapckoi 061acTH ruMHA3HUs
umeHu 3acaykeHHoro yuutens Poccuiickoit @eaepaiuu Cepres Bacunbesuua bafimeHosa ropoaa
IToxBuctHeBO ropoackoro okpyra [ToxsuctHeBo Camapckoit obaactu

U3yueHue o0pa3lOB MATepUAIOB (CTEKJIO, CIUIaBBl METAJJIOB, MOJMMEPHBIE
MaTepUaIbl).

Meoswcnpeomemmule ceéasu

Peanu3aruisi MeXNPEIMETHBIX CBS3€i MpM W3yYeHUHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4YEPE3 HUCHOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATHH, TaK ¥ TMOHATHH, SBISIOMUXCS CUCTEMHBIMH JUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LMKJIA.

OO1Me ecTeCTBEHHO-HAYUHbIE TOHSATHS: Hay4YHBIH (DAKT, TMIOTE3a, 3aKOH,
TEOpUsl, AHAIM3, CHUHTE3, Kiaccupukauus, MEPUOJAUYHOCTh, HAOIIOACHUE,
SKCIEPUMEHT, MOJCIMPOBAHUE, HM3MEPEHUE, MOJIENb, SBJICHUE, MapPHUKOBBI
3 PeKT, TEXHOJIOTHS, MATEPUAJIBI.

dusuka: MaTepus, aToM, HJIEKTPOH, MTPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIHI,
PaaIMOAKTUBHOCTD, MOJIEKYJIA, ANIEKTPUYECK Uit 3aps, MPOBOIHUKH,
NOJYNPOBOJHUKH, JAMSJICKTPUKH, (POTOGIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperatHoe COCTOSIHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIITUNYECKAs
peméTKa, CIUlaBbl, (U3NYECKHUE BEITWYMHBI, CIMHHUIBI U3MEPEHUS, KOCMHYECKOE
NPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, CONHLIE.

Bbuonorust: ortocuHTe3, nbixaHue, Ouocdepa, 3KOCUCTEMA, MUHEPATBHBIC
y10OpEHHS, MUKPOJJIEMEHTBI, MAaKPO3JIEMEHTHI, MMTATE/IbHBIC BEIIECTRA.

["eorpadusi: atmochepa, ruapochepa, MUHEPAJIbI, TOPHBIE MOPOIbI, MOJIE3HBIE
MCKOIAEMBbIE, TOTUIMBO, BOJHBIE PECYPCHI.
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INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3YyJIbTaThl OCBOCHHUSI MPOrPaMMbl OCHOBHOTO  OOLIETO
00pa3oBaHUsl AOCTUTAOTCS B XOA€ OOyYEHUs XHMHUU B COUHCTBE Y4E€OHOW M
BOCITUTATENIBHON NEATEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUICKUMU
COLMOKYJIBTYPHBIMU W JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU, MPUHATHIMH B
oOulecTBe MpaBWIAaMM M HOPMAMM TOBEAEHUS M CIOCOOCTBYIOT MNpoLECCaM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALIUN 00y YarOLIUXCS.

JIMYHOCTHBIE ~ pE3yJbTAThl  OTPAKAKT  TOTOBHOCTh  OOyyaroluxcs
PYKOBOJCTBOBATECSA CHUCTEMON  IMO3UTHUBHBIX LEHHOCTHBIX OpUEHTALUMN U
paclIUpEHNE ONBITA AEATEIBHOCTHA HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUSA:

[IEHHOCTHOI'0 OTHOILEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJICAWIO0, MMOHUMAHUs 3HAYEHUs] XUMHUYECKOW HAyKH B JKU3HU
COBPEMEHHOIO OOWIECTBA, CMIOCOOHOCTU BIAJAETh JOCTOBEPHON MH(pOpMauuen o
NEPEAOBBIX AOCTHIKEHUAX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW XHUMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa M OOILECTBA;

2) rpakJIaHCKOro BOCIMTAHUS:

NPEACTABICHUS] O COLMAJIBHBIX HOPMAax M IIpaBHjIaX MEXINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM, y4eOHOMCCIEJOBATEIBCKOM, TBOPUECKON U IPYTUX BUAAX ACATEIBHOCTH,
FOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOU JEATENBHOCTA MPU BBINOJTHEHUH
yueOHBIX, MO3HABATEJIBHBIX 3a/1a4, BBINOJHEHUM XUMHUYECKUX SKCIEPUMEHTOB,
CO3/IaHUH YUYEOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHUMAHHEIO U B3aMMOIIOMOLIH
B MPOLIECCE ITOW YUEOHOM AEATEIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEJICHHE
U IMOCTYNKKU CBOMX TOBAPUIIEN C MO3ULHUHA HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 NIO3HAHMSL:

MHUPOBO33PEHUYECKUE TPEACTABICHNAS O BEIIECTBE M XMMHUUYECKON pEaKLUu,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U COCTABIIAIOLINE
OCHOBY /Il IOHMMAHHUs CYIHHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHON CPEIOA, O POJIM XMMHUM B IO3HAHUHM dTUX 3aKOHOMEPHOCTEN,

[IO3HABATEJILHBIE MOTHUBBI, HAIIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHMIA I10
XUMHH, HEOOXOOUMBIE IJi1 OOBACHEHUS HAOIIOAAEMBIX IMPOLIECCOB W SIBIICHUH,
NO3HABATENIbHOM, MHPOPMALIMOHHOM M YHUTATENbCKOW KYJbTYpPbl, B TOM YHCJE
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HABBIKOB CaMOCTOSITENIbHOM paboThl € Y4YEOHBIMHM TEKCTaMHU, CIPABOYHOM
JUTEPATypOl, JOCTYMHBIMU TEXHHUYECKUMH CpPEACTBAMH MH(POPMALMOHHBIX
TEXHOJIOTUH,

MHTEpEC K OOYYEHUI0 M MO3HAHHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH H
CHOCOOHOCTh K  camMO00pa30BaHWIO, MPOEKTHOW W MCCIIEI0BATENbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABJICHHOCTH U YPOBHSI OOy4YEHUS B
JIAJIbHEMLIIEM

4) popmMupoBaHHs KYJbTYPHbI 310POBbSI:

OCO3HAHME LIEHHOCTU >KM3HHM, OTBETCTBEHHOI'O OTHOLUEHUS K CBOEMY
3IOPOBBIO, YCTAHOBKM Ha 3A0POBBIA 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN M
HEMPUSATUE BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS aJIKOT0JIsl, HAPKOTHUKOB, KYPEHHUS),
HEOOXOAMMOCTH  COOMIOJCHUST MpaBWJl O€30MaCHOCTH TMpU  OOpallCHUU C
XMMHUYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HH,

S) TpyaoBoro BocnuraHus:

MHTEPEC K MPAKTUYECKOMY M3Y4YEHUIO TPO(dECCUil M Tpyaa pa3IMyHOro poja,
YBOKCHUE K TPYy U PE3YJIbTATAM TPYIOBOM AEATEIBHOCTH, B TOM YMCJIE HA OCHOBE
NPUMEHEHUST  TNPEAMETHBIX 3HAHMM MO  XMMHH, OCO3HAHHBI  BBIOOP
VH/IMBUIyATbHOM TPACKTOPHH MPOJOHKEHHST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CMIOCOOHOCTU K XUMHUH, OOLIECTBEHHBIX UHTEPECOB M MOTPEOHOCTE,
yCMEIHONW MPOPECCUOHATBHON IEATENBHOCTH U PA3BUTUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a1aliTUPOBATHCS B MPO(HECCHOHATIBHOM cpene;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHSA

HKOJIOTUUECKH LIEJIECO00PA3ZHOE OTHOLIEHHE K IPUPOJIE KaK UCTOUHHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYLIECTBOBAHMS, MOHUMAHME LIEHHOCTH 3I0pPOBOr0 H
0e3omacHOro o00paza KH3HU, OTBETCTBEHHOE OTHOLUEHUE K COOCTBEHHOMY
(U3NYECKOMY U TCUXMYECKOMY 3J0POBBIO, OCO3HAHME LICHHOCTH COOJIOACHHUS
npaBui1 O€30MAaCHOTO MOBEAEHUS MPU padOTE C BEMIECTBAMH, a TAKKE B CUTYALIUSIX,
YIPOKAIOIIMX 310POBBIO M KM3HU JIFOACH;

CHOCOOHOCTH MPUMEHATH 3HAHMS, MOJIyYaeMbIe NMPU U3YUYEHUU XUMUH, JUIS
PELIECHUS 3a1a4, CBI3aHHBIX C OKPY KAKOILIENA MTPUPOAHON CPEAO, I MTOBBILLICHUS
YPOBHSI  3KOJOTMYECKOHW  KYJbTYpPbl, OCO3HAaHUS TJIO0AIBHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M NYTEH MX PELICHUs] MOCPEACTBOM METOAOB XHMMUM,
JKOJIOTMYECKOTO MBILUIEHUS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEJIBHOM,
KOMMYHUKATUBHON U COLIMAJIBHON IIPAKTUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pPE3YJbTATOB BBIACIAOT 3HAYMMBIC  JUIS
(opMUPOBaHUS MUPOBO33PEHUS OOIICHAYYHBIE MOHITHUS (3aKOH, TEOPUSl, TPUHLIHII,
runoTe3a, (axkr, cucremMa, MNPOLECC, OSKCIEPUMEHT U JAPYroe.), KOTOpbIE
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UCTOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEAMETax M MO3BOJISIIOT Ha
OCHOBE 3HAHUI M3 ATUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IIEJOCTHOM
Hay4yHOH KapTMHE MHMpA, U YHUBEPCAIbHbIC yUeOHbIE NEHCTBUS (MTO3HABATEIbHBIE,
KOMMYHUKATUBHBIC, PErYJSTUBHBIC), KOTOpbIE OOECIEUUMBAOT (POPMHUPOBAHME
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYUIECTBJICHUIO y4eOHOM
JEATENBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEpPCA/IbHbIE YUeOHbIe 1eiicTBUsI

ba3oBble joruyeckue aeicTBus:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILUICHUS MPH OCBOCHUU
3HAHWI: PacKpbIBaTh CMBICI XUMMUUYECKUX MOHATUHA (BBIAEISATH UX XapaKTEPHbIE
NPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JPYTMMH TOHSTUSMM), UCIOJb30BaTh
NOHSTHS ISl OOBSCHEHUS OTJENBHBIX (PAKTOB U SIBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUM IS KJIACCU(PUKAIMU XMUMHYECKUX BEIIECTB U XUMHUUECKHX PEAKIUH,
YCTAHABJIMBATh MPUYMHHO-CJIEACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3YUCHMS,
CTPOUTH JIOTUUECKUE PACCYXACHUS (MHIYKTHUBHBIE, ACAYKTUBHBIC, 110 aHAJIOTUH),
JIENaTh BHIBOJbI U 3aKTHOUYEHUS,

YMEHHE TMPUMEHITh B TNPOLECCE TMO3HAHUS TMOHATHS (NMPEAMETHBIE WU
METANPEAMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEH, UCTIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMUU MOJCJIbHBIE MTPEICTABIICHUS —
XUMUYECKUHA 3HAK (CHMMBOJI JJIEMEHTA), XUMHUYecKas (opMmysia U ypaBHEHHE
XUMHUYECKON peakiMi — MPU PEIICHUH YYEOHO-MTO3HABATENbHBIX 3a]a4, C YYETOM
3TUX MOJEJBHBIX MPEACTABICHUN BBISIBJISATH U XapaKT€PU30BATh CYLIECTBEHHBIC
NPU3HAKKU U3YYAEMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUECKUX PEAKIUH,
BBISIBJISATh ~ OOIIME  3aKOHOMEPHOCTH, MPUUYMHHO-CJICACTBEHHBIC CBS3HM U
NPOTUBOPEYUS B U3yYAEMbIX MPOLECCAX U SBJICHUSIX.

ba3oBble ucciie0BaTeIbCKHE TeiiCTBHS:

YMEHHE HCIOJIb30BaTh IMOCTABJEHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBBI /1J1s1 (HOPMUPOBAHUS TUIIOTE3BI 11O TPOBEPKE
NPABWJIBHOCTU BBICKA3bIBAEMBIX CY>KJICHUM;

NpUOOPETEHHE ONbITa MO IJIAHWPOBAHUIO, OpPraHU3allMd U TPOBEJIEHUIO
YUCHUUYECKUX DJKCIEPUMEHTOB, yMEHUE HAOI0JaTh 3a XOJOM Ipoilecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yJbTar, GopMyJIUpoBaTh 000OIICHUS U
BBIBOJIBI 110 PE3yJbTaTaM MPOBEIEHHOIO OMNbITA, UCCAEAOBAHUS, COCTABIISATh OTUET
O MPOJENIAHHOM padoTe.

PaGora ¢ ungopmanmueii:

YMEHHE BBHIOMpATh, AHAIM3UPOBATh W HWHTEPNPETUPOBATH HHGOPMALIMIO
Pa3IMYHBIX BUAOB U (POPM MpPEACTaBIICHHUS, MOJYYAEMYIO U3 Pa3HbIX UCTOUYHUKOB
(Hay4yHO-TIONYJiIpHas JIUTEpaTypa XUMHUYECKOrO COJACPXAHUS, CIPABOYHBIC
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nocobus, pecypcbl MHTEpHETA), KPUTHUYECKH OLIEHMBATh NPOTUBOPEUUBYH) H
HEJAOCTOBEPHYIO MH(OPMAILIHIO;

YMEHUE MPUMEHSITH PA3JMYHbIE METOJbl M 3aMpPOChl MPU MOUCKE U OTOOPE
MHPOpMAMK M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJsl BBIIOJHEHMS
yueOHBIX U MO3HABATEIIBHBIX 3a/1a4 ONPEACIEHHOTO TUIA, MPUOOPETEHUE ONBITA B
00NacTi  MCMOJIb30BAaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYPOI aKTUBHOT'O MCHOJIb30BAHHUS PA3JIMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpATh ONTUMAJIBHYIO (POPMY MpEACTABICHUS UHPOPMALIMK U
WUTIOCTPUPOBATh PEIIAEMbIE 3aa4d  HECJIOXHBIMH CXEMaMH, JUarpaMMaMmy,
Apyrumu (opMaMu rpaduky U uX KOMOUHALIMSIMH,

YMEHUE UCHOJB30BaTh M AHAJIM3UPOBAThb B Mpouecce Y4eOHOH H
UCCJIE0BATEIBCKON NEATENBHOCTH MH(POPMALIMIO O BIMSHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOI0 XO3sMCTBA W TPAHCIIOPTA HA COCTOSHUE OKPYXKAOLIEH MPUPOIHON
CPEBL.

KoMMyHHKATHBHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

YMEHUS 3a1aBaTh BOMPOCHI (B XOJI€ IUAJIOTA U (MJIM ) TUCKYCCHH ) 110 CYLIECTBY
oOcyxnaeMoi  TeMbl, (POPMYJUpPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIBHO
BBITOJIHEHHUS MTPEATIOKEHHOM 3a1a4H;

YMEHUS  MPEACTABIATH  MOJYYECHHBIE  PE3yJbTaTbl  MO3HABATEIIBHON
JEATEIbHOCTY B YCTHBIX M MUCBMEHHBIX TEKCTax, [JeJlaTh MPE3CHTALMI0
PE3yJIbTATOB BBIMOJHEHUS XUMHYECKOTO 3KCIEPUMEHTA (Ja0OPATOPHOTO OMbITA,
71a00paToOpHO# pabOThI MO UCCAEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

YMEHUS y4e€OHOrO0 COTPYJHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMH
NO3HABATENILHOM M MCCIEAOBATEIBCKOM  AEATEIBHOCTM  NPH  PELICHUHU
BO3HUKAKOLIMX MPOOJIEM HAa OCHOBE YYETA OOIIMX MHTEPECOB M COIIACOBAHMS
no3uLMid (00CYKIEHUsI, OOMEH MHEHHUSMHU, «MO3TOBBIC LITYPMbD), KOOPAUHALMS
COBMECTHBIX JIEWCTBUI, OIpPEACICHUE KPUTEPHEB IO OLEHKE KadecTBa
BBITIOJITHEHHOUM padOTHI U APYTHUE).

PeryasiTuBHbIe YHHUBEPCAJIbHbIE y4eOHbIe AelicTBUS:

YMEHUE CaAMOCTOSITENIBHO OMNPEACTATh LEIU JESITEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JESATENbHOCTb, BEIOUpaTh Haubosee 3PPeKTUBHBIE CIOCOOBI PELIEHHS YUEOHBIX U
MO3HABATENBHBIX 337a4, CaMOCTOSITEJIBHO COCTaBIATh WM KOPPEKTUPOBATh
NPEUIOKEHHBIA  QJITOPUTM  JACUCTBUN MPU  BBINIOJIHEHWH 3aJaHU C y4ETOM
NOJYYEHUS] HOBBIX 3HAHMH 00 M3yyaeMbIX OOBEKTAX — BEIICCTBAX M PEAKLMSIX,
OLICHUBATh COOTBETCTBUE IMOJIyUEHHOTO pPe3yJjbTara 3asiBJICHHON LEIH, YMEHHUE
UCMOJIb30BaTh M AHAJTM3UPOBATH KOHTEKCTHI, TPEIAraéMbi€ B yCJIOBUM 3aJaHUH.

INPEJIMETHBIE PE3VYJIBTATbBI
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B cocraBe mNpeAMETHBIX pPE3yJbTaTOB MO OCBOEHUK 00A3aTEIbHOrO
COJIEP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueil mporpaMMmoHu,
BBIJICTISIFOT. OCBOCHHBIE OOYYArOIIMMMCS HAy4YHbIC 3HAHWS, YMEHUS U CHOCOOBI
AcHCTBUA, cnenupuyeckue A OPEeIMETHOW 00JacTH  «XUMUS», BUIBI
JNEATENBHOCTA 1O  MOJIYYEHUIO HOBOIO  3HAHUSA, €ro  HMHTEPIPETALMH,
npeoOpa3OBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaLIUSX.

K koHly 0OyueHus B 8 kj1acce npeMETHbBIE PE3YyJIbTaThl HA OA30BOM YPOBHE
JOJHKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAOLINXCS YMEHMUIA:

e PpaCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHSATUHA: aTOM, MOJIEKYJA,
XUMHYECKUN DBJIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(OIHOPOIHAs ¥ HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILUECTBA, MOJIb, MOJSpPHAs Macca,
MAaccoBas 10JisI XUMUYECKOTO 3JIEMEHTA B COEAMHEHUU, MOJIIPHBIA 00BEM,
OKCHJ, KHCJIOT4, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTD, CTENEHB
OKHCJICHUSI, XUMUYECKAsi pPeaKuMs, KiIacCU(UKaLUsi PEaKUUil: peakuuu
COCIMHEHHUS, PEAKUMU PA3JIOKEHHUS, PEAKUMHU 3aMEIICHMS, PEaKLUU
00MEHA, 3K30- M SHAOTEPMUUYECKUE PEAKLIMHU, TEIIOBOH 3PPEKT peakuuu,
PO aToMa, SJICKTPOHHBIN CJIOH aToMa, aTOMHAasi OpOUTaIb, PAIUYC aTOMA,
XUMHUYECKasi CBA3b, MOJSIPHAS M HEMOJIIPHAs KOBAJICHTHAS CBS3b, MOHHAA
CBsA3b, HOH, KAaTHOH, AaHWOH, pPACTBOpP, MaccoBas [JO0Jid BELIECTBA
(mpOLICHTHAsE KOHLICHTPAIKsi) B paCTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHMUYECKMX TOHATHA MU
NPUMEHSTD 3TH IOHATHS IPY ONIMCAHUM BEILECTB U UX MPEBPALLECHHUNA;

e HCIHOJB30BATh XUMHMYECKYIO CHUMBOJIMKY JJsl COCTaBJICHUs (Popmy
BEIIECTB U YPABHEHUI XUMUYECKUX PEAKLIUA,

e OMNPEACNATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX,
CTENIEHb  OKUCJIEHMS  3JIEMEHTOB B OMHAPHBIX  COCIMHEHMSX,
NPUHAMJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COCAUHEHUH IO
dopmysiaM, BHJI XUMHUYECKOH CBA3M (KOBICHTHAas M HWOHHas) B
HEOPraHUYECKUX COCIAUHEHUSX;

e packpbiBaThb cMbich Ilepuomuyeckoro 3akonHa J[. M. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJAMYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX NOJIOKEHHsS B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHHs MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYEHUS1, 3aKOHA ABOraapo;

e ONWCHIBATh M XapakTepu3oBarh TaOMMuHyr ¢opmy [lepuonnyeckoii
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB. pa3jidyaTb MOHATHS  «IJIaBHas
noarpynmna (A-rpynna)» v «nodouynas noarpynna (b-rpynna)y, majeie u
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OONBIIME NEPUOABI, COOTHOCUTH OOO3HAYECHMS, KOTOpPbIE HMMEIOTCS B
tabmuue «llepuonuueckas cucrtema XuMuUdeckux 3jemeHtoB I H.
MeHnpaeneeBay € YUCIOBBIMU XAPAKTEPUCTUKAMM CTPOCHHUS AaTOMOB
XMUMHMUYECKUX 3JIEMEHTOB (COCTAB U 3apsi/l SAPa, OOLLIEE YUCIIO FJIEKTPOHOB U
pacnpeneneHue ux Mo 3JEKTPOHHBIM CIIOSIM ),

e KiaccU(pUUMPOBATh XMMHUYECKUE SJIEMEHTBI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKHE PEAKUMHU (M0 YUCIY M COCTABY Y4YACTBYIOIIMX B PEAKLUU
BEIIECTB, O TEMIOBOMY 3D (DeEKTY ),

e XapaKTEepH30BaTh (OMUCHIBATH) OOUIME XMMMUYECKUE CBOWCTBA BEIICCTB
PA3NMYHBIX KJIACCOB, MOATBEPKIAst ONMUCAHUE MTPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUNA COOTBETCTBYIOIUX XUMHUYECKUX PEAKLINH,

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTIO
COCTaBa, BO3MOKHOCTM IMPOTEKAHUS XUMHUYECKUX NPEBPALLCHUNA B
PA3NMYHBIX YCIOBUSX,

e BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MACChl BELIECTB,
MacCOBYIO [IOJIFO XMMHUYECKOr0 3JEMEHTA MO (POpMysie COEAUHEHUS,
MacCOBYIO JIOJIKO BEILECTBA B PACTBOPE, MPOBOAUTH PACUYETHI 110 YPABHEHHUIO
XUMHUYECKON peakInu;

e TIPUMEHATH OCHOBHBIE ONEPALIMUA MBICIMTEIILHOMN NEITEILHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, OOO0OIICHUE, CUCTEMATU3ALMIO, KiacCU(PUKaIHUIO,
BBISIBJIEHUE TNPUYUHHO-CIIEACTBEHHBIX CBA3€H — I M3YYEHHUs CBOWCTB
BEUIECTB M XUMHUUYECKHX PEAKLMI, €CTECTBEHHO-HAYYHBIE METO/IbI
NO3HAHUS — HAOIKOJEHHE, U3MEPEHHUE, MOJACIMPOBAHUE, SKCHEPUMEHT
(peasIbHBINA U MBICJICHHBIN ),

e CJIEIOBATh MPABUJIAM MOJIB30BAHUS XUMUYECKON MOCY 101 1 JJaDOpaTOPHBIM
o0OpyJOBaHMEM, a TaKXe NpaBWwiaM OOpallleHUs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKLUMSMH MO BBIINOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECCTB
(BOIOpPOJA M KHMCIIOPOJA), MPUTOTOBJIEHUID PACTBOPOB C OMPEAECIEHHON
MacCOBO#M J0JIEW pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U IPOBOIUTH
XUMHYECKHE 3KCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB LUEJNOYEH H
KUCJIOT C MOMOULIBK) MHAUKATOPOB (JAKMYC, (PeHONPTAIENH, METUIIOPAHK
U IPYTHUE).

K koHly 0OyueHus B 9 Kj1acce npeIMETHbBIE PE3YyJIbTaThl HA OA30BOM YPOBHE

JOJHKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y O0YUAOLINXCS YMEHMUIA:

e paCKpbIBaTh CMBICII OCHOBHBIX XWUMHYECKMX MOHATHH: XMMHUYECKHM
JJIEMEHT, arOM, MOJIEKYJIA, WOH, KAaTHOH, AHWOH, MPOCTOE BEUIECTBO,
CJIOXKHOE BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATENBHOCTD, CTENEHb
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OKHUCJICHHS, XMMUYECKasl PEaKIUsl, XUMUYECKasl CBs3b, TEIIOBOU 3P ekt
peaKuuu, MOJib, MOJIIpHBIA  OOBEM,  pacTBOpP,  BJIEKTPOJUTHI,
HEDBJIEKTPOJIUTHI, JJICKTPOJIMTHYECKAS TUCCOLMALNS, PEAKUUMU HOHHOTO
oOMEHa, Karaju3aTop, XUMHUUYECKOE paBHOBECHUE, OOpaTUMbIE U
HeOoOpaTUMBbIE PEaKIUU, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH,
OKHUCJIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOTIHS,
aMm(pOTEPHOCTD, XUMUUECCKas CBSI3b (KOBAJICHTHAA, MOHHAs,
METAJUTMYECKAS ), KPUCTAIUTNYECKAS PEMIETKA, KOPPO3USI METAJJIOB, CILIABHI,
CKOPOCTb XMMHUUYECKOW pEaKUUHU, MPEAECTBbHO AOMYCTUMAs KOHLICHTPALUS
ITJIK BewiecTna;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHWYECKHX TMOHSATUHA M
NPUMEHSTH 3TH MOHATHUS NPU OMUCAHUM BEUIECTB U UX MPEBPALLICHHUIA;

e HUCMOJNB30BATh XHUMHUUECKYIO CHUMBOJIMKY JUIsl COCTaBJCHUS (popmys
BEIIECTB U YPABHEHUI XUMUYECKUX PEAKLIUA,

e OMNPEICATHh BAJICHTHOCTD U CTETNICHb OKUCIICHUSI XUMUUYECKUX JJIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOTO COCTaBa, NPUHAUIEKHOCTh BEIIECTB K
OMPENECNIEHHOMY KJIACCY COCIMHEHUN 1o (opmysaMm, BHI XUMHYECKOM
CB3W (KOBQJICHTHAs, WOHHAS, METAUIMYECKAs) B HECOPraHUYECKUX
COCIMHEHUSIX, 3apsijl MOHA MO XUMUYECKOH (opMylie, XapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPraHUUYECKUX COCAUHECHUH, THUI KPUCTALIMYECKON
PEIIETKH KOHKPETHOI'O BEILICCTBA,

e packpbiBaTh cMbIC [lepuoanyeckoro 3akoHa JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IMOHUMAHME. OMNUCHIBATH M XapaKTePU30BaTh
Tabnuunyo popmy Ilepuoandeckoil CUCTEMBI XUMHUYECKHX 3JIEMEHTOB:
pa3nuuarh TOHATHS «rJiaBHas mnoAarpynna (A-rpynma)» M «mnoOo4Has
noarpynna (b-rpynmna)», Majbie U OOJIbLIME MEPUOMAbI, COOTHOCHUTH
0003HaUYEHUS, KOTOPbIC UMEIOTCS B MEPUOAUUYECKON TAOUIIE, C YACTIOBBIMU
XAPaKTEPUCTUKAMUA CTPOCHUSI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsn  sApa, oOmIee 4YHUCIO DJJIGKTPOHOB M pacnpelefieHue HX 10
AJIEKTPOHHBIM CJI0SIM), OOBACHATH OOUIME 3aKOHOMEPHOCTH B M3MEHECHUU
CBOMCTB 3JIEMECHTOB M HMX COCIAMHCHUH B MpEEiIax MaJlbIX NEPUOAOB U
TJIABHBIX MOJATPYII ¢ Y4ETOM CTPOCHHS UX aTOMOB;

e KJIACCU(PUIMPOBATh XUMHYECKHE AJIEMEHTHI, HEOPraHUUYECKUE BEUIECTBA,
XUMHUUYECKUE PEaKIMM (MO YUCIYy M COCTaBy YUYaCTBYHOIIMX B PEAKIUU
BEUIECTB, MO TEIIOBOMY 3(PQEKTY, MO U3MEHEHUIO CTEMEHEN OKUCICHUS
XUMHYECKHX DJIEMEHTOB);

e XapaKTEpU30BaTh (OMHCHIBATH) OOIIME U CHEUUPUYECKUE XHUMHUYECKUE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BECIIECTB, TMOATBEPXKAAS OMUCAHUE
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NpUMEpPaMHM MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUH COOTBETCTBYHOIIUX
XUMHUYECKUX PEaKLUii;

e COCTABJISATh YPABHEHUS JJICKTPOJMTUYECKOM JUCCOUMAMM  KHUCJIOT,
LIEJI0YEN U COJIEH, MMOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMA HOHHOIO
oOMEHa, YpPaBHEHUS peakuui, MOATBEPNAAOIIMX CYIICCTBOBAHUE
TEHETUYECKON CBA3M MEXY BEUIECTBAMM PA3JIMYHbIX KIIACCOB,

e pacKpbIBaTh CYIIHOCTb OKHCIIMTEIBHO-BOCCTAHOBUTENIBHBIX — PEaKLIMiA
HNOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OayiaHCca 3THX PEAKLIMIA,

e MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKAHWS XMMMUYECKUX NPEBPALICHUA B pa3IMUHBIX
YCIIOBUSIX;

e BBIYUCJISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BELIECTB,
MacCOBYIO JIOJIFO XMMHUYECKOr0 3JEMEHTA MO (POpMysie COEAMHEHUS,
MAacCCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, TPOBOAUTH PACUYETHI IO YPABHEHHUIO
XUMHUYECKON peakLnu;

e cOOMOAaTh MpaBUJIa NOJB30BAHUS XUMUUECKOM MOCY 10 U J1aOOpaTOPHBIM
o0opyJOBaHMEM, a TakK)ke TMpaBuja oOpalleHUs C BEUIECTBAMU B
COOTBETCTBUM C HWHCTPYKLUMSMHU MO BBIINOJHEHUIO JIADOPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECCTB
(aMMMaKa M yrieKucIIoro rasa);

e MPOBOAMTH PEAKIMH, TOATBEPKIAIOUINE KAUECTBEHHBINH COCTAB PA3JIMYHBIX
BEIICCTB. PACMO3HABATh OMNBITHBIM MYyTEM XJIOPHA-, OPOMHUI-, UOAUNI-,
kapOoHar-, ¢docdar-, cunmkar-, cyab}ar-, TMAPOKCU-UOHBI, KATUOHBI
AMMOHHUSI U MOHBl HM3YUYCHHBIX METAJUIOB, MPUCYTCTBYIOIIKME B BOJHBIX
pPacTBOPAaX HEOPraHUYECKMX BEIIECTB,;

e MPUMEHITh OCHOBHBIE ONIEPALMU MBICIUTEIBbHONU AEATENBHOCTH — AHAJIU3 U
CUHTE3, CPABHEHUE, 0000UICHUE, CUCTEMATU3AIUIO, BBISIBJIEHUE TPUUHUHHO-
CJICAICTBEHHBIX CBS3EH — IJi1 U3YUEHUS] CBOMCTB BELUECTB U XUMHUYECKHX
pEaKLMid, €CTECTBEHHO-HAYYHbIE METOJbl TO3HAHUS — HAOIIOJACHHE,
U3MEPEHUE, MOACIIMPOBAHUE, SKCIIEPUMEHT (PEATbHBIA U MBICJIICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8b KVIACC
KoanuectBo yacos
Ne HaunmeHoBaHue pa3aesioB u DyeKTpoHHbIe (LH(ppoBbIe)
KonTpoJsbHble IIpakTHyeckne
n/n TeM NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoThI
Paszpen 1. [lepBoHauanbHbIe XUMHYECKHE MOHATHUS
Xumusi — BaxkHast 00J1aCTh
11 €CTeCTBO3HAHUS U 5 5 bubnuoreka [{OK
' NPAKTUYECKOHN NEATENIbHOCTH 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

Pa3nean 2. Baxknelmue npeacraBsure

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 ) bubnnorexa [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. . MenaeneeBa. CtpoeHne aToMoB.

Xumnueckas cBsizb. OKHCJIUTENIbHO-BOCCTAHOBHTEIbHbIE PE€AKLIHUH

Ilepronuueckuii 3aKOH U
Ilepuonnueckas cucrema

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

9 b KVIACC
KoauuyecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3fesioB U TeM uudpoBbIe
Ne n/n P Konrtposbnsbie | IIpakTHuyeckue (1udp )
NMPorpamMmslI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. BemecTtBo 1 XMuMH4YeCKHE PeAKLIHH
11 IToBTOpEHME U yriayOneHue 3HaHu| 5 1 bubnuorexa LIOK
' OCHOBHBIX pa3aefioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubaunoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPONIUTUYECKAS] TUCCOLIMALIMSI. g ) ) bubnuoreka [IOK
' XHMHUYECKHE peaKLMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTaibl M X COeAMHEHHUS
21 OO01mast xapaKTepuCTUKa X UMHUECKHX 4 ) bubaunoreka [JOK
' snemeHTOB VIIA-rpynmnsl. I"anorenst https://m.edsoo.ru/7f41a636
OO11ast XapaKTEPUCTHKA X UMHUYECKHX
2.2 snemeHToB VIA-rpynmnel. Cepa u eé 6 bubamorexa [JOK
' Py it https://m.edsoo.ru/7f41a636
COEUHEHUS
OO01mast xapaKTepuCTUKa X UMHUECKHX
23 aneMeHTOB 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 OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoii 001aCTH THMHA3HSI KIMEHH 3acyKeHHOro yuutes Poccutickoi @eaeparuu
Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

OO01as XxapakTepucTUKa X UMUYECKHX

2.4 anemeHToB IVA-rpynnsl. Yriaepon u 8 1 2 bubamorexa [JOK

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

erMHI/Iﬁ H UX COECOAUHEHUA

Hroro no pazneny 25

Pa3zgena 3. Merayiibl M MX coOeaAMHEHUA

. 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 okpyxamias 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 Haumenosanue paiaenos n | Konnvecrso yacos DyeKTpoHHbIe (LH(ppoBbIe)

n/n TE€M NpPOorpamMmbl Bcero KonTpoJsbHbie 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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Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

Pa3zpen 1. [lepBoHauanbHbIe XMMHYECKHE MOHATHUSA

XuMusi — BaxkHasi 00J1aCThb

bubnnoteka LIOK
€CTECTBO3HAHUA U
1.1 6 2 https://m.edsoo.ru/7f41837c

MPaKTHYECKOH NeATEIbHOCTH
p A P3W https://resh.edu.ru/

YEJI0BEKA

Bewmecrsa Bubnunoteka LLOK
TBa U XUMHUYECKHE
1.2 H 19 1 https://m.edsoo.ru/7f41837c

peaxuu PO https://resh.edu.ru/

Hroro no pazneny 25

Pa3nen 2. BaxkHeHue npeacTaBuTe 1M HEOPraHUYECKHUX BELECTB

Bos IToHsiTue o raszax 14 bubauotexa LIOK
2.1 K AYX.- 0 ’ 1 https://m.edsoo.ru/7f41837¢c
HCIOpOA. LIKCHIR! PO https://resh.edu.ru/
Bubnunoteka LIOK
Bonopon. 1o eo 6
2.2 AOPOR AT 1 https://m.edsoo.ru/7f41837c
KHCIIOTax H COJAX P3W https://resh.edu.ru/
bubaunoreka LIOK
Bona. Pacteopsl. ITo e 00 12
2.3 A TBOPPI fATH 1 1 https://m.edsoo.ru/7f41837¢
OCHOBAHHAX POIII https://resh.edu.ru/
bubnuoreka IIOK
OcHo € KJlacc 14
2.4 FOBHDIC KAACCH! . 1 1 https://m.edsoo.ru/7f41837¢
HEOpraHUYECKUX COeqUHEHUHN
P A POIII https://resh.edu.ru/
Hroro no pazneny 46

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

Xumnueckas cBsizb. OKHCJIUTENIbHO-BOCCTAHOBHTEIbHbIE p€aKuuu



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 OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoii 001aCcTH THMHA3HS MIMEHH 3acyKeHHOro yuutes Poccutickoi @eaeparuu
Cepres Bacunsesuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

Ilepronuueckuii 3aKOH U
[lepuonuueckas cucrema bubnuorexa LIOK
3.1 XuMH4eckux 3jemeHToB . M. 14 https://m.edsoo.ru/7f41837¢
Menneneesa. CtpoeHue POUI https://resh.edu.ru/
aToma
XuMHUUECKasi CBSI3b. bubaunoreka [HOK
32 OxkucnureNpHO- 12 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKLINU POII  https://resh.edu.ru/
Hroro no pazneny 26
PesepBHOE Bpems 5
OBIIEE KOJIMYECTBO YACOB 102
I10 [TPOT'PAMME

TEMATHUYECKOE INTAHUPOBAHUE

9 A, 9B KITACCBI
KoauuyecrBo yacos DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3aesioB U TeM uudpoBbIe
Ne n/n P KonTtposbnsbie | IIpakTHuyeckue (1dp )
NporpamMmbli Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTtBo 1 XMMH4YeCKAas peaKLUs
11 [ToBropeHue u yriyOiaeHue 3HaHHi O g bubnuoreka LIOK
' BELLECTBE https:/m.edsoo.ru/7f41837¢
12 OCHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 POII  https://resh.edu.ru/
' XUMHUYECKHX peakLuii



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/
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Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

DJIEKTPOIUTUYECKAS] TUCCOLIMALIMSI. bubaunoreka IJOK
1.3 12
XHMHUYECKHE pEeaKLMU B pacTBOpax https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 34
Pa3nen 2. HemeTaibl M X COeAMHEHHUSA
21 OO01as XxapakTepucTUKa X UMUYECKUX 6 bubnunoreka [JOK
' anemeHToB VIIA-rpynmnsl. 'anorexsl https://m.edsoo.ru/7f41837¢c
OO01mast xapaKTepuCTUKa X UMHUECKHX POII https://resh.edu.ru/
2.2 snemeHToB VIA-rpynnel. Cepa u eé€ 6
COENUHEHUS
OO01mast xapaKTepUuCTUKa X UMHUECKHX bubnuoreka [IOK
23 anemMeHToB VA-rpynmnsl. A3oT, pochop u ux 10 https://m.edsoo.ru/7f41837¢
COENMHEHUS
OO01as XxapakTepucTUKa X UMUYECKHX POII https://resh.edu.ru/
2.4 snemeHToB IVA-rpynnel. Yrnepon u 11
KPEMHUH, UX coequHeHus. bop
Hroro no pazneny 33
Pa3pen 3. MeTaJsliibl H HX COeIMHEHHUS
bubaunoreka LIOK
3.1 OO11me cBOCTBA METANIOB 5
H https://m.edsoo.ru/7f41837c
32 BaskHelilne METaIbl U UX COEIUHEHHUS 15 POLI  https://resh.edu.ru/
Hroro no pazneny 20
Pa3zpen 4. Xumus u okpyxawimas cpeaa
41 BelecTtBa 1 MaTepHabl B )XU3HU YeJOBEKa. 5 bubnuoreka LIOK
' OCHOBBI 3KOJIOTMYECKOM PAMOTHOCTH httos://m.edsoo.ru/7f41837¢



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

Hroro no pazneny 5

Pa3zngea 5. O0001meHnue 3SHAHUH

bubaunoreka LIOK
5] [ToBTOpeHue u 00001EHHE 3HAHU 5 1 https://m.edsoo.ru/7f41837¢
' OCHOBHBIX Pa3NejioB KypcoB 8—9 Kj1accoB POIII
https://resh.edu.ru/
Hroro no pazneny 5
PesepBHOE Bpems 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 7



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

rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoi 001aCcTH THMHA3HSI KIMEHH 3acyKeHHOro yuutes Poccutickoi @eaeparuu
Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

ITIOYPOYHOE IVIAHUPOBAHUE

8 b KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabhuble | IlpakTuueckue p
n/n Bcero H3yueHusi | oOpa3oBaTejibHbIe
padoThI padoThI
pecypchbl

1 IIpeamer xumun. Ponb xumuu B 1 5 09.26 bubnunoreka [IOK
KU3HM yenoBeka. Tena u BelecTsa o https://m.edsoo.ru/ff0d210¢

) IToHsiTHE O MeTOAX MO3HAHUS B 1 4.09.26 bubaunoreka LIOK
XUMUHU . https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1 «IIpasuna

3 paboThI B 1Ta0OpaTOPUH U MPUEMBI i 9.09.26 bubnunoreka [JOK
oOpatuenust ¢ 1ab0paTOPHbIM T https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»

4 Yucrteie BelecTBa U cMecu. CrocoOsl 1 11.09.26 Bbubaunoreka LIOK
pasjeNeHus cMeceh T https://m.edsoo.ru/ff0d26ca
IIpakTuyeckas padbora Ne 2 BuG LIOK

ubauoreka

5 «Pa3nenenue cmeceit (Ha epe 1 16.09.26

ACTCHHC CM PT,(H HprMEp https://m.edsoo.ru/ff0d28¢8
OUYHCTKHU MOBAPEHHON CONU)»
bubnuoreka IIOK
6 ATo ose 1 18.09.26
TOMBL I MOJICIGYITH! 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 CnoXHBIE BELIECTBA 1 25.09.26

P H https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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bubnuoreka LIOK

9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 30.09.26 httns://m.edsocl)_.[ru/fdeZdSO
3aKOH MOCTOSIHCTBA COCTaBa BELIECTB. BuGmiorexa LIOK

10 Xumuueckas popmyna. BaneHTHOCTD 2.10.26 httos: //m.edsoo ru/ffod2eac
aTOMOB XMMHUYECKHUX 3JIEMEHTOB

1 OTHOCUTENbHAS aTOMHAs Macca. 2 10.26 bubnuoreka [IOK
OTHOCHUTENbHAST MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 10JisI XUMHYECKOIO 9.10.26 bubnuoreka IIOK
3JIEMEHTA B COEIMHEHUHU https://m.edsoo.ru/ff0d350c

13 KommyectBo BemecTBa. MoJib. 14.10.26 bubnuoreka IIOK
MoussipHas macca https://m.edsoo.ru/ff0d5230

14 dusnueckre U XUMHUUYECKUE SIBJIEHUSI. 16.10.26 bubaunoreka LIOK
XHUMHUYECKas peaKLus https://m.edsoo.ru/ff0d37fa

15 IIpusnaku U ycnoBusi NpOTeKaHUs 1.10.26 bubnunoreka [IOK
XUMHUYECKUX PEaKLMi https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUs] MaCChl BELIECTB. 53.10.26 bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koau4ecTsa, MacChl BuGmiorexa [IOK

17 petiectsa fo ypaBHe]ijM >11.26 https://m.edsoo.ru/ff0d5708
XHUMHUYECKHUX PEaKLIMA
Knaccudukanuus XuMU4eCKHX

18 peaxuuil (CoeqUHEHUs], pa3JoKeHus, 6.11.26 bubmmorexa HOK
savemenus, obMeHa) https://m.edsoo.ru/ff0d3{34
M. B. JIoMOHOCOB — y4€HBbIN- BuGmorexa [IOK

19 sHuukonenuct. OdoduieHe u 11.11.26

cUCTeMaTHu3aLus 3HaHUH

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
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KontponbHast padora Nel no reme

bubaunoreka LIOK

20 13.11.26
«BelecTBa U XUMHUECKHE pEaKLIN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CocTtas
21 BOo3ayxa. Kucnopoag — sneMeHT u 18.11.26 Bubnuorexa LIOK
yxa. P o https://m.edsoo.ru/ff0d448¢
npocroe BewectBo. O30H
du3nyeckue 1 XMMHUYECKHUE CBOMCTBA — LIOK
uonuoTeka
22 KHUCJI0pOoAa (peakuuu OKUCIEHHUS 20.11.26
pona (peaxu ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonsitue 06 okcunax
CnocoOs! Mojy4yeHus: KUCIopoaa B
bubnuoreka LIOK
23 71a00paTOpUU U NMPOMBILIIEHHOCTH. 25.11.26 ,
https://m.edsoo.ru/ff0d497a
IIpumenenue kucnopona
Tennosoii 3¢ ekt xumuueckon
€aKLHH, TIOHATHE O
24 peakuuu, 971126 bubnuoreka L[OK
TEPMOXHUMHYECKOM YPABHEHHUH, 3K30- https://m.edsoo.ru/ff0d4790
U SHIOTEPMHYECKUX PEaKIUIX
Tomnnueo (HedTh, yrojab U METaH).
25 3arpsi3HeHHE BO31yXa, CITIOCOOBI €ro 2.12.26 Bubniorexa LIOK
P yxa, o https://m.edsoo.ru/ff0d4c4a
NpenOTBPaLIECHHUS
[TpakTuyeckast padora Ne 3 o teme Bub LOK
ubnuoTeka
26 «ITonyuyenue u cobupanue 4.12.26
Y P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOAA, U3YUEHUE €ro CBOWCTBY
7 Bonopoa — anemMeHT u npocroe 9.12.26 bubnuoreka [IOK
BellecTBO. HaxokneHue B npupose o https://m.edsoo.ru/ffod4dd0
28 dusnueckue U XUMHUYECKHE CBOMCTBA 11.12.96 bubaunoreka LIOK
Bonopoxna. [Ipumenenne sogopona o https://m.edsoo.ru/ff0d4dd0
b K
29 [ToHsiTHe O KMCIOTAX U COMSIX 16.12.26 ubnuorexa O

https://m.edsoo.ru/ffd50d2
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https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacuue Camapckoii 001aCcTH THMHA3HS MIMEHH 3acyKeHHOro yuutes Poccutickoi deaeparmu
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Crioco6r! monyyeHust BOAOpona B

bubaunoreka LIOK

30 18.12.26
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuudeckas pabora Ne 4 o teme
31 «ITonyuyenue u cobrpaHue BOOOPOaA 23.12.26 Bubmuorexa LOK
Y o P poa, o https://m.edsoo.ru/ff0d4£42
H3y4YeHHE ero CBOMCTBY
MounsipHbliii 00bEM ra3oB. 3aK0
17 p B. 3aKOH 55 12,26 bubaunoreka [HOK
ABoranpo https://m.edsoo.ru/ff0d542¢
Brruucnenust oObéMa, KOJIM4YecTBa BuG LIOK
ubnuoTeka
33 BELLECTBA ra3a no ero U3BECTHOM 30.12.26
. N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBAa UM O0BEMY
Brruncnenust 00bEMOB ra3oB 110 BuG LOK
nonuoTeka
34 ABHEHUIO PEAKLIMU HA OCHOBE 13.01.27
P “p : . https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIIEHUH ra30B
35 duznueckue U XUMHYECKHE CBOMCTBA 15.01.27 bubnuoreka IIOK
BOJIbI o https://m.edsoo.ru/ff0d587a
CoctaB ocHoBaHuH. [ToHsATHE 00
36 50.01.27 bubnuoreka IIOK
UHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBopurens.
37 HackhblleHHbIe U HEHAChILIEHHbIE 990127 bubaunoreka LIOK
pacTBOpbL. MaccoBasi 10J1sl BEIECTBA o https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTuyeckas padora Ne S o teme
18 «IIpuroroBneHue pacTBOPOB C 7.01.27 bubnunoreka [JOK
ONpeeNEHHON MAaCCOBOM T0IeH o https://m.edsoo.ru/ff0d5eba
PacCTBOPEHHOIO BELIECTBAY
KonrponbHasi padota Ne2 no teme
39 p p 59.01.27 bubnuoreka [IOK

«Kucnopoa. Bogopon. Bona»

https://m.edsoo.ru/ff0d6342
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Oxcunbl: cocTaB, Ki1acCUpUKaLHs,

bubaunoreka LIOK

40 3.02.27
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyyeHue u XMMUUECKHE CBONCTBA
bubaunoreka LIOK
41 KHUCJIOTHBIX, OCHOBHBIX U 5.02.27
https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHIIOB
42 OcHoBaHus: COCTaB, Kjiaccuukays, 10.02.27 bubnuoreka IIOK
HOMEHKJIaTypa A https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XMUMHUYECKHE CBOMCTBA 19.02.27 bubnuorexa LIOK
OCHOBaHMH o https://m.edsoo.ru/ff0d67ca
Kucnotel: cocTas, knaccupukauus
44 ) bukauus, 24.02.27 bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyuyeHue u XuMH4eCKHUe CBONCTBA 26.02.27 bubnunoreka [IOK
KHCJIOT o https://m.edsoo.ru/ffodfee2
Conu (cpegHue): HOMEHKIATypa,
(cp : yp bubaunoreka LIOK
46 CMOCOOBI MOJYUEHUS], XHMUYECKHE 3.03.27
N https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuyeckas padora Ne 6. Perenue
47 3KCIEPUMEHTAJIbHBIX 3a7a4 110 TEME 5 03.27 bubnunoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX o https://m.edsoo.ru/00ad9b7¢
COEMHEHUIT)
I'eHeTnueckas CBsA3b MEXNI
y bubaunorexka LIOK
48 KJIACCAMU HEOPraHUYECKHUX 10.03.27
N https://m.edsoo.ru/00ad9a50
COEIMHEHUIT
O6o01eHue U cucTeMaTu3anus bubGnuore K
49 o " 12.03.27 nomorexa O

3HAHUH

https://m.edsoo.ru/00ad9cb2
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacuue Camapckoi 001acTH THMHA3HS KIMEHH 3acyKeHHOro yuutes Poccutickoi @eaeparuu

Cepres Bacunsesuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

KontponbHast padora Ne3 o reme

bubaunoreka [JOK
50 "OCHOBHbIE KJIaCChl HEOPTaHUYECKUX 17.03.27 H
o https://m.edsoo.ru/00ad9%¢ la
COeUHEeHU I
[TepBble MOMNBITKH KIacCHPHUKALUN
bubaunoreka LIOK
51 XUMHUYECKUX 3JIeMeHTOB. [loHsiTHE O 19.03.27
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHbIX 3JIEMEHTOB
Ilepuoauueckuii 3aKOH U
5 [Tepuonuueckas cucrema 24.03.27 bubnuoreka [IOK
XUMHYeckux 3jemeHToB . M. o https://m.edsoo.ru/00ada52c
Menpeneesa
bubaunoreka LIOK
53 Ilepuonsl, rpynIibl, DOAPYIIIbI 26.03.27
P Py g2 https://m.edsoo.ru/00ada52¢
54 Ctpoenue atomoB. COCTaB aTOMHBIX 2 04.27 bubnuoreka [{OK
anep. U3otorbl o https://m.edsoo.ru/00ada342
CTtpoeHue 3J1eKTPOHHBIX 000JI0UeK
. bubGaunoreka [IOK
55 aToMOB 3J1IeMeHTOB Ilepuoanueckoin 9.04.27
https://m.edsoo.ru/00adabbe
cuctemnl /1. 1. Menneneera
XapakTepucTUKa XUMHUECKOTO
56 3JIEMEHTA 10 €r0 TMOJIOKEHHUIO B 14.04.27 bubnuoreka [IOK
[Mepuonunueckoii cucreme JI. . o https://m.edsoo.ru/00ada824
Menpeneesa
3Hauenue [lepuonnueckoro 3akoHa
Ji1 pa3BUTHUS HAYKU U NpakTUku. 1. b K
57 A p y p A 16.04.27 ubnuoreka 110

H. Mennenees — y4€Hbli, negaror u
rpakaaHuH

https://m.edsoo.ru/00ada96¢
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoi 001acTH THMHA3HS MIMEHH 3acyKeHHOro yuutes Poccutickoi deaeparuu
Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

PesepBHblii ypok. O6001IeHE U

bubaunorexa LIOK

58 CHUCTEMaTH3al1sl 3HaAHUIT / 21.04.27
N https://m.edsoo.ru/00adb33c¢c
Bcepoccuiickasi npoBepouHas paboTa
KontposbHas pabora Ne4 no teme
59 «CTtpoenue aroMa. XUMHUUYECKast 53.04.27 bubaunoreka [JOK
cBsi3by» / Beepoccuiickas https://m.edsoo.ru/00adb486
npoBepoyHast paboTa
60 DJIEKTPOOTPULIATEIbLHOCTh ATOMOB 58.04.27 bubnuoreka [IOK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HoHHast xumuveckas CBA3b 30.04.27 bubnmorexa [IOK
https://m.edsoo.ru/00adac34
2 KoBaneHnTHas nonsipHast XuMu4deckas 5 05.27 bubnunoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenrnast HenonsipHast 2 05.27 bubaunoreka [JOK
XUMHUYECKAs CBSA3b https://m.edsoo.ru/00adaab8
64 CteneHb OKUCTIEHUS 12.05.27 bubmorexa [IOK
https://m.edsoo.ru/00adae28
65 OKHUCITUTENIbHO-BOCCTAHOBUTEJIbHBIE 14.05.27 bubnuoreka [IOK
peakLuu https://m.edsoo.ru/00adb076
66 OKUCITUTENIU U BOCCTAHOBUTEIH 19.05.27 Bubnnorexa [IOK
https://m.edsoo.ru/00adb076
PesepBHblii ypok. O6001IeHE U
67 CHUCTeMaTH3alUs 3HaHUH 10 TeMe 21.05.27 bubnuoreka [IOK
«CTtpoenue aroMa. XUMHUECKast https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 PesepBHblii ypok. O6001IeHE U 55 05,27 bubaunoreka [JOK

cUCTeMaTHu3aLus 3HaHUH

https://m.edsoo.ru/ff0d61c6
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoii 001aCcTH THMHA3HSI MIMEHH 3acyKeHHOro yuutes Poccutickoi deaeparuu

Cepres Bacunsesuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

OBIIEE KOJIMYECTBO YACOB I10

68 5 4
I[TPOT'PAMME
IHOYPOUYHOE IIVTAHUPOBAHUE
9b KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A p
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[lepnonuueckuil 3aKoH.

1 [lepuonuueckas cucrema ) 5.09.26 bubnuoreka [IOK
XUMUUECKUX 3J1eMeHTOB 1. U. o https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B U3MEHEHUH

. bubnuoreka [IOK
2 CBOHMCTB XMMUYECKHUX 3JIEMEHTOB 1 4.09.26
. https://m.edsoo.ru/00adb6b6
NEePBbIX TPEX MEPUONIOB

3 Knaccudukanus 1 HOMEHKJIATypa 1 9.09.26 bubaunoreka [JOK
HEOPraHMYECKHMX BELIECTB T https://m.edsoo.ru/00adb7e2

4 Buabl XUMHUYECKOH CBSI3H U THITbI 1 11.09.26 bubnuoreka IIOK
KPUCTAJIMIECKUX PELIETOK T https://m.edsoo.ru/00adbac6
KoHnTposbHas padbora Nel no teme
«IToBTOpeHue OneHue 3HaHUi

5 BTOpPEHHE U yriayOJieHre 3HaHUM i i 16.09.26
OCHOBHBIX Pa3fenoB Kypca 8
KJiaccay
Knacc a ec

6 JaccudpUKaus XMUMHYECKUX 1 18.09.26 bubnuoreka [IOK

peaxkuuil Mo pa3jIuyHbIM MPU3HAKAM

https://m.edsoo.ru/00adbcb0
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacuue Camapckoii 001aCcTH THMHA3HS MIMEHH 3acyKeHHOro yuutes Poccutickoi @eaeparuu
Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

IToHsATHE O CKOPOCTH XMMHUYECKOM

bubaunoreka LIOK
7 eakuu. IToHsITHE O TOMOI€HHBIX U 23.09.26
P https://m.edsoo.ru/00adbe9a
reTePOTreHHbIX PEaKIUsX
IToHsiTHE O XUMHUYECKOM
paBHOBecHHU. PaKTOPbI, BIUSIOLIHUE
8 Ha CKOPOCTb XMMUHYECKOHN peakLuu 25.09.26 Bubmiorexa HOK
P P T https://m.edsoo.ru/00adc28c
U MOJIOKEHHE XUMUYECKOTO
paBHOBECHS
9 OKHCIUTENIBHO-BOCCTAHOBUTEIbHEIE 30.09.26 bubaunoreka LIOK
peakiuu T https://m.edsoo.ru/00adcade
Teopust 31€KTPONUTUUECKON Bu6 1IOK
uonuorexa
10 nuccouyanuu. CUNIbHBIE U clladble 2.10.26
Hat https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
bubnuoreka IIOK
11 HoHHbIe ypaBHEHUS peakLii 7.10.26
M peaxn https://m.edsoo.ru/00add448
XUMHUECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHMH B CBETE MPEACTABICHUN 9.10.26 bubnuoreka [IOK
00 3JIEKTPONIUTUYECKOM o https://m.edsoo.ru/00add5d8
NHUCCOLMAaLUU
XUMHUeCKHUe CBOMCTBA COJIEl B BuG 110K
ubnuorexa
13 CBeTe NPEACTaBJIEHUI 00 14.10.26
P N https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLIMALIUU
bubnuoreka LIOK
14 IToHsiTue o rugpoause coyei 16.10.26
P https://m.edsoo.ru/00add9d4
O060011eHHEe U CUCTEMAaTHU3ALHS B K
15 i} I 1.10.26 uonmoreka 11O

3HAHUH

https://m.edsoo.ru/00addd12
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoii 001aCcTH rTHMHA3HS MIMEHH 3acyKeHHOro yuutes Poccutickoit @eaeparmu

Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

[TpakTuyeckast padora Ne 1.

bubaunorexa LIOK
16 «PelueHne 3KCepUMEHTAIbHBIX 23.10.26
P https://m.edsoo.ru/00addbfa
3amauy
KonTposbHas pabora Ne2 no teme
17 «INEKTPOJIUTUUECKAS 5 116 bubaunoreka [JOK
auccoumanusi. XuMHU4eCKUe o https://m.edsoo.ru/00addec0
peaKLuu B paCTBOPAX»
OO01as XxapakTepUCTUKA rajOreHoB.
18 XHUMHUYECKHE CBOMCTBA HA PUMeEpE 6.11.26 Bubniorexa LIOK
pumep o https://m.edsoo.ru/00addfe2
xJiopa
Xnoposopopon. CoJsiHast KUCJIOTa,
19 XHUMHUECKHE CBOMCTBA, NMOJy4YeHHUe 11.11.26 bubmorexa HOK
- MOy ’ o https://m.edsoo.ru/00ade 104
NpUMEHEHHE
IIpakTuueckast padora Ne 2 no teme 6 OK
o OTeKa
20 «ITonyueHnue CONsTHON KUCTOTBI, 13.11.26 nonmorexa 1
B N https://m.edsoo.ru/00ade348
H3y4YEeHHE €€ CBOICTBY
Brruucnenust mo ypaBHeHUsIM
. bubnuoreka [IOK
21 XUMHUYECKHUX PEaKLUi, €ClIU OAUH 18.11.26
https://m.edsoo.ru/00ade488
U3 PEareHToB JJaH B U30bITKE
2 OO01as XapakTepuUCTUKA 3JIEMEHTOB 50.11.26 bubnunoreka [JOK
VIA-rpynmsi o https://m.edsoo.ru/00ade64a
AnnorponHbsle MOAUGHUKALIUU CEPBI.
Haxoxnenue cepnl U €€
23 KT p 55 1126 bubnuoreka [{OK

COEMHEHUH B IPUPOE.
XHUMHUUYECKHE CBOICTBA CepPbl

https://m.edsoo.ru/00ade64a
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoii 001aCcTH THMHA3HS KIMEHH 3acyKeHHOro yuutes Poccutickoi @eaeparuu
Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

CepoBopnopon, CTpoeHuUe,

bubnuoreka LIOK
24 busnyeckue 1 XUMHUYECKHE 27.11.26 H
N https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunel cepol. CepHast KUCIIOTA,
bubaunoreka LIOK
25 buznUecKue U XUMHUYECKHE 2.12.26
. https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHHUE
XHUMHUYECKHE peaKL1H, JIeXKallue B
OCHOBE NPOMBILIJIEHHOT 0 criocoda

26 MOJyYEeHUs] CEPHOM KHCIIOTBHI. 4.12.26 bubnuorexa LIOK
XHMMUYECKOE 3arpsisHEHUE o https://m.edsoo.ru/00adec8a
OKpYy>Karolleu cpenbl
COEIMHEHUSIMU CEPbI

7 Brluncnenue MaccoBoii 4oiau 9.12.26 bubnuoreka IIOK
BBIXOJ1a MPOAYKTa PEAKLIUH o https://m.edsoo.ru/00adec8a
OO0urast XxapaKTepUCTHUKA 3JIEMEHTOB
VA-rpynmnsl. A3oT,

28 acrnpoCTpaHEHHUE B MPUPOLE 11.12.26 bubmmorexa HOK
pacnpocTp PHPORE, o https://m.edsoo.ru/00adeeab
buznUecKue U XUMUYECKUE
CBONCTBA
AMMHuak, ero pusuyeckue u BuG LIOK

uonuoTeka

29 XUMHYECKHE CBOMCTBA, IOJIyUeHHUE 16.12.26

y https://m.edsoo.ru/00adf004
U IPUMEHEHHE
IIpakTuueckas padora Ne 3 no Teme 6 OK
uobnuoTeka
30 «ITonyuenne amMmmuaka, U3y4eHue 18.12.26 1
. https://m.edsoo.ru/00adf180
€ro CBOWCTB»
A30THas KucJIoTa, €€ hU3nYecKue u b K
31 ¢ 53.12.26 uonuoreka 11O

XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoi 00,1aCcTH THMHA3HS MIMEHH 3acyKeHHOro yuutes Poccutickoi deaeparmu

Cepres Bacuneesuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

Hcnonb3oBaHue HUTPATOB U cosled
aMMOHHUS B KQUE€CTBE MHHEPAJIbHBIX

bubaunoreka LIOK
32 no0peHuit. XuMHYeCcKoe 25.12.26
yAODP . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAKOLIEH Cpebl
COeAUHEHUSIMU a30Ta
®docdop. Oxcun dhochopa (V) u
33 q)ocg)o pHasI KI/IC.II((l))Ta q)q)yll)sn(qez:me " 30.12.26 buGauorexa LOK
P . o https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOMCTBA, MOJYUYEHHE
Hcnonb3oBanue gocdaTtos B
34 Ka4yeCTBe MUHEPAJIbHBIX YI0OpEHUI. 13.01.27 bubaunoreka [JOK
3arpsi3HEHHE MPUPOIHONA CPEMIbI o https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacrpocTpaHeHHE B
35 npu gne (I;)I/BI/II'){eCI(I;Ie U 15.01.27 Bubmmorexa [IOK
PHPOLE, . o https://m.edsoo.ru/00adfd9¢
XUMHYECKHE CBOHCTBA
Oxcunsl yriaepona, ux Gusuveckue
U XUMHYECKHE CBOMCTBA. BuG LIOK
nonuorexa
36 DKOJOrHYECKHE MPOOIIEMBI, 20.01.27
P https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJiepoaa
(IV)
b K
37 VYroyibHas KUCJIOTA U €€ COJIH 22.01.27 ubmuorexa LIO
https://m.edsoo.ru/00ac006¢c
[TpakTuyeckas padora Ne 4 o teme
"TTony4yeHue yrieKucioro rasa.
38 y y 701,27 bubnuoreka [IOK

KauectBenHnas peakuus Ha
KapOOHaT-HOH"

https://m.edsoo.ru/00ac027¢
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoi 001aCcTH THMHA3HSI MIMEHH 3acyKeHHOro yuutes Poccutickoi @eaeparuu

Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

[lepBoHauanbHbIE NOHATHS 00

bubaunoreka LIOK

39 OpPraHMYECKHUX BEILECTBAX KaK O 29.01.27
https://m.edsoo.ru/00ae054¢
COEIMHEHMSIX yriiepoaa
. bubnuoreka [IOK
40 KpeMHuii u ero coennHenus 3.02.27 1
https://m.edsoo.ru/00ac080a
[TpakTuyeckast padora Ne S.

41 Pelenne skcnepuMeHTalIbHbIX 5 02.27 bubnuoreka LIOK
3ana4 1o teme «Baxuelmue o https://m.edsoo.ru/00ac0bf2
HEMEeTAJJIbI U UX COeTMHEHUS»

KonTposbHas pabora Ne3 no teme i OK
. HONHOTEK
42 «BaxHei1ue HeMeTaJTbl U UX 10.02.27 muotexa I
https://m.edsoo.ru/00ac0e18
COEIMHEHUS)
OO01as XxapakTepucThKa
XUMHYECKUX JJIEMEHTOB —

43 MeTasIoB. MeTtajnyeckas CBsI3b U 12.02.27 bubaunoreka LIOK
METaJIJIMYECKast KPUCTALTHYIECKAs o https://m.edsoo.ru/00ae103e
pewérka. Puznueckue CBOICTBA
METAJJIOB
XHUMHUYECKHE CBONCTBA METAJIJIOB. Bu6 OK

. ubnuoTeka
44 DNEKTPOXUMHUECKUN psilt 24.02.27 i
N https://m.edsoo.ru/00ael 156
HaMpsKEHUI METaJJIOB
O61mue cnocoObl MOy4YeHUs]
meTannoB. Crninasbl. Beruucnenus Bub OK
nonuoTeka
45 N0 YPABHEHUSAM XUMUYECKUX 26.02.27 1
N https://m.edsoo.ru/00ael 156
peaKLuii, €CJI OJIUH U3 PEAreHTOB
CONIEPXKUT MPUMECH
bubaunoreka [JOK
46 IToHsiTHe O KOPPO3UU METAILIIOB 3.03.27 B

https://m.edsoo.ru/00ae1278
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoi 001aCcTH THMHA3HSI MIMEHH 3acyKeHHOro yuutes Poccutickoi deaeparmu

Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

47 [I{eno4uHble METAIbI 5.03.27 Bubniorexa LIOK
https://m.edsoo.ru/00ac14b2
Oxkc OKC a
48 KCUZBI U TUIPOKCUIBI HATPUS U 10.03.27 bubnuorexa LIOK
KaJus https://m.edsoo.ru/00ac14b2
49 ]l[e.IIO'{I;IO3eMeJIbI~ibIe MeTaJlJIbl — 12.03.27 bubnuoreka [IOK
KaJIbLIM{ U MarHuu https://m.edsoo.ru/00ael5e8
50 BakHerie coeTMHEHUs Kaablus 17.03.27 Bubnnorexa [IOK
https://m.edsoo.ru/00ael5e8
51 O606UjeHHe U CUCTeMaTHU3aLUsl 19.03.27
3HAHUU
XKeécrkocTh BO CIOCOOBI €€
5 TKOCTb BOJIbI U CIT bl 24.03.27 bubaunoreka [IOK
yCTPaHEHUs https://m.edsoo.ru/00ac1886
[TpakTuyeckas padora Ne 6 o teme Bub OK
53 "YKEcTKkOCTb BOABI U METONBI €6 26.03.27 nommorexa I
; https://m.edsoo.ru/00aclae8
yCTPaHEeHHUSI
54 AJIFOMUHHI 7.04.27 Bubnnorexa [IOK
https://m.edsoo.ru/00ac1c64
55 AmdoTepHbIe CBOICTBA OKCUIA U 9.04.27 bubnuoreka LIOK
TUAPOKCHIA o https://m.edsoo.ru/00ae1c64
56 Kenezo 14.0427 | DubmorexaIOK
https://m.edsoo.ru/00ac1d86
57 Okcunbl, THAPOKCUIIBI U COJTH 16.04.27 bubnuoreka [IOK
xene3a (1) u xenesa (11I) o https://m.edsoo.ru/00ae35¢6
O06o01eHue U cucTeMaTu3anus
58 n " 21.04.27
3HAHUU
59 ITpakTHueckas padorta Ne 7. 53.04.27 bubnuoreka [IOK

Peinenue OKCIIEPHUMEHTAJIbHBIX

https://m.edsoo.ru/00ae3de8
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rocyaapCTBEHHOE OIOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoii 001aCcTH THMHA3HS KIMEHH 3acyKeHHOro yuutes Poccutickoi @eaeparuu
Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

3aaay no teme «BaxHeiuue
METAJIbl U UX COEAMHEHHS
BbIynclieHust 1o ypaBHEHUSM
XUMHYECKUX PEaKLUM, €CIH OOUH
3 peareHToB J1a 30

60 U3 PEareHToOB JJaH B U30bITKE U 1 58.04.27 bubaunoreka [JOK
COAEPKUT NpuMecH. Brruncnenus https://m.edsoo.ru/00ac1750
MacCCOBOM 1OJIM BbIXOAA NPOAYKTA
peakuuu
O6o0011eHne 1 cucremMaTusa

61 U;l FHE H CHETEMATHEAtIA 1 30.04.27
3HAHUIA
KontponbHast padora Ne4 no reme

62 «BaxxHenuime MeTaubl U UX 1 1 5.05.27
COEIMHEHUS)

63 Bemecrsa 1 marepuansl B 1 2 05.27 bubnuoreka [IOK
MOBCEIHEBHOM )KU3HH YEIOBEKA o https://m.edsoo.ru/00ae3f50
X €CKOE€ 3arpsi3HeHUe

64 UMHUUECK g rpsI3HEHU 1 12.05.27 bubnuorexa LIOK
OKPYy>Karolen cpennl https://m.edsoo.ru/00ac4270
Po elre

65 JIb XUMUU B PELLIEHUU 1 14.05.27 bubnuoreka [IOK
HKOJIOTHYECKUX Mpodiiem https://m.edsoo.ru/00ae4270
PesepsHbIil ypok. O0001eHHE U

66 p yp EH 1 19.05.27 bubaunoreka [HOK
CHCTEMAaTH3aLNs 3HAHUH https://m.edsoo.ru/00ac0d0a
Peze i ypok. O0o01enue

67 PBHBIN YPOK fu HUE U i 21.05.27 bubnuorexa LIOK
CHCTEMAaTH3aLUsl 3HAHUH https://m.edsoo.ru/00adb33c

68 PesepBHblii ypok. O6001IeHE U 1 55 05.27 bubnuoreka [IOK
CHCTEMAaTH3aLIUs 3HAHU o https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 68 4 ,
[TPOI'PAMME
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoii 001aCcTH THMHA3HSI KIMEHH 3acyKeHHOro yuutens Poccutickoi @eaeparuu

Cepres Bacunsesuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra [loxsuctHeBo Camapckoii obmactu

ITIOYPOYHOE INVIAHUPOBAHUE

8A,8B KJTACCHI
N KoanuecTBo yacos Nara JnekTpoHHbIe LH(POBbBIE
0 T
Tema ypoxa Kourtposbubie | IlpakTuueckue o0pa3oBaTejbHbIE
n/n Bcero H3YyUYeHMs
padoThI padoThI pecypchbl
IIpeamer xumun. Ponb xumuu B
»KU3HU yenoseka. [lonsitue 06 bu6aunoreka LIOK
1 UCTOPUU BO3HUKHOBEHHUS U 1 2.09.26 https://m.edsoo.ru/7f41837¢c
Pa3BUTHsI XUMHUHU. XUMHS B CUCTEME POII  https://resh.edu.ru/
HayK.
Tena u Bewecrsa. Pusnyeckue u bubamorexa [TOK
2 . 1 3.09.26 https://m.edsoo.ru/7f41837¢c
XHUMHYECKHE CBOWCTBA BEIIECTB
B POIII https://resh.edu.ru/
[ToHsATHE O TEOPETUYECKUX METOAAX bubamorexa [TOK
3 P 1 4.09.26 https://m.edsoo.r/7f41837¢c
MO3HAHUS B €CTECT .
BEHHBIX Haykax POII https://resh.edu.ru/
IIpakTuueckas padbora Ne 1 no reme
"IIpaBuia paGoThl B 1a00OpaToOpuu U brbanorexa [OK
4 p“ 6p parop 1 1 9.09.26 https://m.edsoo.ru/7f41837¢
npuémMbl OOpalleHus
P patil ¢ . POIII https://resh.edu.ru/
J1a00paTOpHBIM 000pyIOBaHUEM
HucTele BelecTBa U CMECH bubmorexa LHOK
5 ' 1 10.09.26 https://m.edsoo.ru/7f41837¢

CnocoObl pa3aesieHus: cMecei

POIII https://resh.edu.ru/
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoii 001aCcTH THMHA3HA KIMEHH 3aciyKeHHOro yuutes Poccutickoi deaeparmu

Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

[TpakTuyeckast padora Ne 2 o teme

bu6aunorexa LIOK

6 "Paznenenue cMeceil (Ha npumepe 11.09.26 https://m.edsoo.ru/7f41837¢
OUHCTKHU MOBAPEHHO conn)" POII  https://resh.edu.ru/
ATOMBI U MOJIEKYJIbI. XUMHYECKUE budsmorexa HOK

7 16.09.26 https://m.edsoo.ru/7f41837¢
SJIEMEHTDI POIII https://resh.edu.ru/
IIpocThle U C0XKHbIE BELIECTBA. bubnuoreka LIOK

8 BemectBa MONEKyIsIpHOTO U 17.09.26 https://m.edsoo.ru/7f41837¢
HEMOJIEKYJIIPHOTO CTPOEHHUS. POII https://resh.edu.ru/
Xumuyeckas popmya. bubaunorexa [IOK

9 BajleHTHOCTb aTOMOB XUMHUYECKUX 18.09.26 https://m.edsoo.ru/7f41837¢
3JIEMEHTOB POIII https://resh.edu.ru/
3aKOH MOCTOSIHCTBA COCTaBa Bubmmorera [JOK

10 23.09.26 https://m.edsoo.ru/7f41837¢
petiects POII https://resh.edu.ru/
OnpenesneHue BaJ€HTHOCTH aTOMOB bubnuorexa LIOK

11 no ¢opmysiaM OMHAapHBIX 24.09.26 https://m.edsoo.ru/7f41837¢
COeIUHEHUH POII https://resh.edu.ru/
OTtHocuTebHAs aTOMHAs Macca. bu6aunoreka LIOK

12 OTtHocuTeNbHAST MOJIEKY JIIpHast 25.09.26 https://m.edsoo.ru/7f41837¢c
Macca POIII https://resh.edu.ru/
MaccoBas 1011 XMUMHYECKOTO brdmorexa LHOK

13 30.09.26 https://m.edsoo.ru/7f41837¢
SJICMEHTA B COCIIMHEHIH POIII https://resh.edu.ru/
Brruncnenus MaccoBoli Joau bu6aunorexa LIOK

14 XUMHUYECKOTO 3JIEMEHTA IO 1.10.26 https://m.edsoo.ru/7f41837¢

dhopmysie coenMHEHHs

POIII bhttps://resh.edu.ru/
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoii 001aCTH THMHA3HSI KIMEHH 3acyKeHHOro yuutes Poccutickoi deaeparuu

Cepres Bacunsesuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

Haxoxnenue npocreiiiuei

bubaunorexa LIOK

15 (dbopMyJbI BEIECTBA [0 MACCOBBIM 2.10.26 https://m.edsoo.ru/7f41837¢c
JIOJISIM 3JIEMEHTOB POIII  https://resh.edu.ru/
Komnuectso Bewecrsa. Mosb. bubamorexa LOK

16 MospHas vacca 7.10.26 https://m.edsoo.m/7f41837¢c

POIII https://resh.edu.ru/

17 Konnuectso BewecTsa. Mosb. 9.10.26 bubaunoreka [JOK
MoussipHas macca. Peienue 3anau https://m.edsoo.ru/7f41837¢c
XuMuueckue sBjeHus1. XUMUYECKas POIII https://resh.edu.ru/

18 ¥ 14.10.26
peakuus 1 €€ NMPU3HaAKU
3aKOH COXPaHEHUs] MaCChl BELIECTB. bubaunoreka [JOK

19 ATOMHO-MOJEKYJIIpHAst TEOPHUSI. 15.10.26 https://m.edsoo.ru/7f41837¢c
Kuznb u nestenapHocTs M. B.

JlomoHOCOBa
20 XUMUYECKHE YPAaBHEHHS 16.10.26 | POUI httos://resh.edu.ru/
21 TUnbl XUMHUECKUX PEaKLUi 21.10.26 bubmmorexa HOK
https://m.edsoo.r/7f41837¢c
Pacuérbl Mo xuMHUECKUM POIII  https://resh.edu.ru/

2 YPaBHEHUSIM KOJINYECTBA U MACCHI 29 10.26
MCXOIHBIX BELECTB WJIU MPOIYKTOB
peakuuu
Brruucnenust mo ypaBHeHUsIM bubnuoreka [IOK
XUMHUYECKON PEaKLUU: KOJUYECTBA https://m.edsoo.ru/7f41837¢c

23 BELLECTBA, MACChI [10 U3BECTHOMY 23.10.26

KOJIMYECTBY BELIECTBA, MACCE
p€ar€¢HTOB UJIM NMPOAYKTOB pE€aKLIUH
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoi 001aCcTH THMHA3HS KIMEHH 3acyKeHHOro yuutes Poccutickoi @eaeparmu

Cepres BacunseBuua baiimenosa ropoaa [ToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

O0001EeHHue U cucTeMaTUu3aLus

bubaunorexa LIOK

24 . 3.11.26 https://m.edsoo.ru/7f41837¢
3HAHUH
POII https://resh.edu.ru/
KoHnrposbHas padora Ne 1 no teme
25 "BemecTBa U XUMHUYECKHE 5.11.26 POIII https://resh.edu.ru/
peaxkuun”
Bo3nyx — cmech razos. IloHsaTue o Bubmmorexa [IOK
26 yx ' 6.11.26 https://m.edsoo.ru/7f41837¢
r )
a3ax POIII bhttps://resh.edu.ru/
bubnuoreka IIOK
3akoH ABoraapo. MosipHbIii
27 Eni P b 11.11.26 https://m.edsoo.ru/7f41837¢
OOBEM rasos POIII https://resh.edu.ru/
Briuncnenust oObéMa, KOJIH4YecTBa bubnuoreka IIOK
28 BELLECTBA a3a M0 U3BECTHOMY €ro 12.11.26 https://m.edsoo.ru/7f41837¢c
KOJINYECTBY BELIECTBA, O0BEMY POII  https://resh.edu.ru/
OtHocuTenbHAasI IJIOTHOCTh Ia30B. bu6aunoreka LIOK
29 BrruuciaeHuss OTHOCUTENIBLHOM 13.11.26 https://m.edsoo.ru/7f41837¢
IJIOTHOCTH T'a30B. POII https://resh.edu.ru/
OOBEMHBIE OTHOLLIEHUS Ta30B MPH
XUMHYECKHUX PEAKLIUIX Bubmiorexa LIOK
30 B P 5 Ll ' 18.11.26 https://m.edsoo.ru/7f41837¢c
BIYUCJIEHUST O0BEMOB I“f13OB o POIIL  https://resh.edu.ru/
YPaBHEHHUIO XUMHUYECKON peaKLNU
Kucnopon — anemeHT u npocroe bubnuorexa [LIOK
31 BewecTBo. Kpyrosopot kucnopona 19.11.26 https://m.edsoo.ru/7f41837¢c
B NpUpoae POII  https://resh.edu.ru/
bu6aunoreka LIOK
32 Oxkcuabl 20.11.26 https://m.edsoo.ru/7f41837¢

POII https://resh.edu.ru/
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoi 001aCcTH THMHA3HSI MIMEHH 3acyKeHHOro yuutes Poccutickoi @eaeparmu

Cepres Bacunsesuua baiimenosa ropoaa [ToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

Crioco6p! mony4yeHus: KUCIopona B

bubaunorexa LIOK

33 5 25.11.26 https://m.edsoo.ru/7f41837¢
J1abopaTopUU U NPOMBILIJIEHHOCTH
patop P POIII https://resh.edu.ru/
[TpakTHueckas padorta Ne 3 o Teme bubnuoreka [IOK
34 "TTonyuyeHue u coOupaHue 26.11.26 https://m.edsoo.ru/7f41837¢
KHMCJIOpOAA, U3yUeHUe ero CBONCTB" POII https://resh.edu.ru/
bu6aunorexa LIOK
O30H — annoTrpornHas
35 o 27.11.26 https://m.edsoo.ru/7f41837¢
0 a cjaopona
MOAMMHKAMHA KHCTOPOA POIII https://resh.edu.ru/
TennoBoii 3ddexT xuMUYECKON
eaKLuu Teq)i)oxnmnqecxne bubnmorexa LIOK
36 P - TeP 2.12.26 https://m.edsoo.ru/7f41837¢
aBHEHUSs, DK30- U
M ’ POIII https://resh.edu.ru/
SHIOTEPMUUYECKHE PEAKIIUU
Tonnuso. Mcnonb3oBaHue yris 1 bubnuoreka [IOK
37 MeTaHa B Ka4eCTBe TOIIMBA. 3.12.26 https://m.edsoo.ru/7f41837¢
3arpsi3HeHHe BO3yXa. POII  https://resh.edu.ru/
Brruucnenust mo ypaBHeHHUsIM
XUMHUYECKON peaKiuu; KOJIUUeCTBa
BELLECTBA o6zéMa MaccChl 110 bubnuorexa LIOK
38 ’ ’ 4.12.26 https://m.edsoo.ru/7f41837¢
U3BECTHOMY KOJIMUECTBY BELLECTBA
. y y Bett ’ POII https://resh.edu.ru/
00BEMY, Macce peareHTOB UJTU
NPOAYKTOB PEaKLUU
Brruucnenust no ypaBHEHUM
XUMHUYECKON peaKiuu; KOJIUUeCTBa
BELLECTBA o6zéMa MaccChl 110 bubnmorexa LIOK
39 ’ ’ 9.12.26 https://m.edsoo.ru/7f41837¢

M3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WU
NPOAYKTOB PEAKLIUU

POIII bhttps://resh.edu.ru/
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoii 001acTH THMHA3HS KIMEHH 3acyKeHHOro yuutes Poccutickoi @eaeparuu
Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

Bonopon — »JleMEHT U IIPOCTOe Bubmorexa LIOK
40 AOpOA P 1 10.12.26 https://m.edsoo.ru/7f41837¢
BELLECTBO
t POIII https://resh.edu.ru/
Cnoco0bl MoJlydyeHust BOAOPOAa B
naboparto I/II/IZI n OMbILLI.IIGZHOCTI/I Bubnnorexa [IOK
41 U patop P ’ 1 11.12.26 https://m.edsoo.ru/7f41837¢c
CIIOJIb30BaHHE BOAOPOIA B
: AOpoa POII https://resh.edu.ru/
KauyeCTBE TOIIUBA
[TpakTuyeckas padora Ne 4 o teme bubnuorexa [LIOK
42 "Tlony4yenue u cobupanue 1 1 16.12.26 https://m.edsoo.ru/7f41837¢c
BOJIOPOAA, U3yYEHHE ero CBONHCTB" POII  https://resh.edu.ru/
bubnuoreka IIOK

ITonsiTue o kuciora co )
43 RUCTOTAxX 1 CoiX 1 17.12.26 https://m.edsoo.ru/7f41837¢c

Cocra CJIOT U coJiei
TaB KMCJIOT U COJIEU POIII https://resh.edu.ru/

Brluucnenust no ypaBHeHUsIM
XUMHUYECKON PEaKLUU: KOJIUYECTBA

BEILEeCTBA, 00BbEMA, MACChI I10 bubnorexa IOK
44 H ’ ’ 1 18.12.26 https://m.edsoo.ru/7f41837¢

U3BECTHOMY KOJIMYECTBY BELIECTBA,
y y POIIl  https://resh.edu.ru/

00BEMY, Macce peareHTOB WU
NPOAYKTOB PEAKLIUU

Brluncnenus no ypaBHeHUsIM
XHUMHUYECKON PeaKkLUU: KOJIUYECTBA

BellecTBa, 00bEMa, MacChl MO busmorexa LOK

45 ’ ’ 1 23.12.26 https://m.edsoo.ru/7f41837¢
chicmomy KOJINYECTBY BELIECTBA, POII https://resh.edu.ru/
00BEMY, Macce peareHTOB WU
NPOAYKTOB pPeaKI1u
dusznyeckue cBoiicTea Boabl. Bona bubnuoreka [IOK

46 B npupoae. AHaiIU3 U CHHTE3 — 1 24.12.26 https://m.edsoo.ru/7f41837¢

METO/Ibl U3YYEHUS COCTABA BOADI POII https://resh.edu.ru/
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoi 001aCcTH THMHA3HS MIMEHH 3acyKeHHOro yuutes Poccutickoi @eaeparmu

Cepres Bacunsesuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

bubaunoreka LIOK
47 XUMHUYECKHE CBOMCTBA BOIbI 25.12.26 https://m.edsoo.ru/7f41837¢
POII https://resh.edu.ru/
bu6aunoreka LIOK
48 CocTaB OCHOBaHUIA 30.12.26 https://m.edsoo.ru/7f41837¢
POII https://resh.edu.ru/
PactBopbl. PacTBOpUMOCTD BeleCTB
B Bozde. HacklieHHble U bu6aunoreka LIOK
49 HEHACBILIEHHbIE, 13.01.27 https://m.edsoo.ru/7f41837¢
KOHLEHTPUPOBAaHHbIE U POII https://resh.edu.ru/
pa30aBiE€HHbIE PACTBOPbI
CrniocoObl BbIpaXKeHHUst
KOHLEHTPALUH PACTBOPOB! bubmmorexa [IOK
50 HeHTpaliti p p“ ' 14.01.27 https://m.edsoo.ru/7f41837¢
acconas 110 aCTBOPEHHOTO
M Ba HOJIA pacTBOpeHHOr POII  https://resh.edu.ru/
BEIIECTBA.
IIpakTuueckast padbora Ne 5 no teme
"IIpuroToBieHue pacTBOPOB C budsmorexa LOK
51 P N . P vp . 15.01.27 https://m.edsoo.ru/7f41837¢
onpeieIEHHOW MacCOBOH o€
Hpe H.. AHOM M BOH AOJICH POII https://resh.edu.ru/
PacCTBOPEHHOIO BEILECTRA.
BrIiuncieHHs ¢ UCIIOJIb30BaHHEM bubnuoreka IIOK
52 MOHSTHUST «MACCOBast 10151 BELEeCTBA 20.01.27 https://m.edsoo.ru/7f41837¢
B PacTBOPE». POUI https://resh.edu.ru/
BrhluncneHus ¢ UCMOJb30BaHUEM bubnuoreka IIOK
53 MOHSTHUST «MACCOBAast 0151 BElLeCTBa 21.01.27 https://m.edsoo.ru/7f41837¢
B PacTBOPE».
Ponb pactBOpoB B npupoze u POII  https://resh.edu.ru/
54 KHU3HU 4yenoBeka. Kpyrosopor Bozbl 22.01.27

B IpUpoze. 3arpsi3HeHHE
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoi 001acTH THMHA3HS MIMEHH 3acyKeHHOro yuutes Poccutickoi deaeparuu
Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

npupoAHbIx BoA. OxpaHa U OYHCTKA
NPUPOAHBIX BOJ.
55 O606UjeHHe U CUCTeMaTH3aLUsl i 70127 bubnuoreka [{OK
3HaAHUU. https://m.edsoo.ru/7f41837¢
O6o01eHue u cucreMaTusa POIII  https: .edu.
56 I_I;l HUE U CUCTEMATH3aLUsI 1 58.01.27 iG] ps://resh.edu.ru/
3HaHui. Peuienue 3anay.
KoHnTponbHas padbora 2 o reme bubnunorexa [IOK
57 "Bonopoa. Bona. Pactopsi. 1 1 29.01.27 httos://m.edsoo.ru/7f41837¢c
OcHoBaHus"
58 Oxcuabl: cOCTaB, KiacCUpUKALIMS, 1 3.02.27 POIII https://resh.edu.ru/
TPUBHAJIbHbIE HA3BAHUS
ITonyuenue ec bu6 K
59 nqu HUE U XUMHYECKHE i 4.02.27 ubnuoreka 11O
CBOWCTBA OKCU/IOB https://m.edsoo.ru/7f41837¢
ITonsTHE O rUApPOKCHAAX — POII  https://resh.edu.ru/
60 OCHOBAHUSIX U 1 5.02.27
KHCJIOPOACOAEPIKAIIUX KUCIIOTaX
duznyeckue U XuMHUUYECKHe bubamorexa [TOK
61 . 1 10.02.27 https://m.edsoo.ru/7f41837¢
CBOMCTBA KUCJIOT
1 POIII https://resh.edu.ru/
bu6aunoreka LIOK
62 ITonyuyenue kucnor 1 11.02.27 https://m.edsoo.ru/7f41837¢c
POII  https://resh.edu.ru/
bubnuoreka IIOK
63 Krnaccudukauus ocHoBaHUH 1 12.02.27 https://m.edsoo.ru/7f41837¢c
POIII https://resh.edu.ru/
64 [I1énoun, UX CBOMCTBA U CITOCOOBI i 24.02.27 bubnuoreka [IOK
nony4deHus. Hepacteopumbie https://m.edsoo.ru/7f41837¢
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoi 00,1aCTH THMHA3HS KIMEHH 3acyKeHHOro yuutes Poccutickoi deaeparuu

Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

OCHOBAHMsI, UX CBOMCTBA U CITOCOObI
MOJTyYEeHHUSI

POIII https://resh.edu.ru/

[Tonsitue 06 amdoTepHbIX
TMIPOKCUIAX | XUMHUECKHE

bu6aunorexa LIOK

65 CBOMCTBA U MOJIyYEHHE. 25.02.27 https://m.edsoo.ru/7f41837¢
IIpuMeHeHne BaxHENINUX POII  https://resh.edu.ru/
OCHOBaHUI
Conu: coctas, knaccupuKkaus bubamorexa [IOK

66 ’ ’ 26.02.27 https://m.edsoo.ru/7f41837¢
TPHBHATLHBIC HAZBAHUA POIII https://resh.edu.ru/
dusnueckue U XUMUYECKHE Bubmmorera [JOK

67 . . . 3.03.27 https://m.edsoo.ru/7f41837¢
cBoricTBa coseil. [lonyuenue cosneit PO https://resh.edu.ru/
I'eHeTnueckas CBA3b MEXIY bubnuoreka [{OK

68 KJIACCAaMU HEOPTaHUYECKUX 4.03.27 https://m.edsoo.ru/7f41837¢
COeUHEHUH POII https://resh.edu.ru/
IIpaxTuueckast padota Ne 6.

P:Luelme 3KCHeI:)I/IMeHTaJIbeIX bubnmorexa [JOK

69 5.03.27 https://m.edsoo.ru/7f41837¢
3agau no reMe « OCHOBHBIE KiIaCCbI PO https://resh.edu.ru/
HEOPraHUYECKUX COEIMHEHUI»

Brruucnenust mo ypaBHeHUsIM Bubmiorexa LIOK

70 . 10.03.27 https://m.edsoo.ru/7f41837¢
XUMHHCCKOH pEaKLIH. POII https://resh.edu.ru/
KontponbHast padora Ne 3 o teme bubnuorexa LIOK

71 "OCHOBHbIE KJIACChI 11.03.27 https://m.edsoo.ru/7f41837¢

HEOpPraHW4YeCKUX COeAMHEHUI"

POIII https://resh.edu.ru/
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoi 001aCcTH THMHA3HSI MIMEHH 3acyKeHHOro yuutes Poccutickoi deaeparmu
Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

[TepBbie MOMBITKU KJIACCUPUKALIUU Bubmuorexa LOK
72 P H 1 12.03.27 https://m.edsoo.ru/7f41837¢
XHUMHYECKUX 3JIEMEHTOB
: POIII https://resh.edu.ru/
ITousTue o MIax CXOOHBIX
3JIEMEHTOB r;.l)ieMeHTbI KOTOpbIE Bubnuorexa LOK
73 5 ’ ® ’ P 1 17.03.27 https://m.edsoo.ru/7f41837¢
00pa3yrT aMpOTEepHbBIE OKCUIBI U
pasy P 4 POII https://resh.edu.ru/
TUIPOKCHUBI
Ilepuonuueckuii 3axkoH. OTKpbITUE Bubnnorexa [JOK
74 - pHon ’ P 1 18.03.27 https://m.edsoo.ru/7f41837¢
e
PHORHHECKOTO 3aKoHa POIII https://resh.edu.ru/
Ilepnonuueckas cucrema bubnunorexa [HIOK
75 XUMHYECKUX 3yemeHToB J[. M. 1 19.03.27 https://m.edsoo.ru/7f41837¢
Menpeneesa POIII https://resh.edu.ru/
bubnuoreka IIOK
76 Ilepuons! u rpynmnel 1 24.03.27 https://m.edsoo.ru/7f41837¢c
POIII bhttps://resh.edu.ru/
(OCHOBHBIE CBEEHUSI O CTPOEHUHU bubmiorexa LIOK
77 C g P 1 25.03.27 https://m.edsoo.ru/7f41837¢
aromoB CocTaB aTOMHBIX siJi€
Aep POIII https://resh.edu.ru/
HM3oTonb! kak pa3HOBUOHOCTHU Bubnnorexa [IOK
78 P g 1 26.03.27 https://m.edsoo.ru/7f41837¢
aToM
OB XMMUYECKOI0 dJIEMEHTA POIII  https://resh.edu.ru/
DJIEKTPOHBI. DJIEKTPOHHAS Bubnuorexa LOK
79 5 i ’ P 1 7.04.27 https://m.edsoo.ru/7f41837¢
opburaib
p : POII https://resh.edu.ru/
DHepreTH4eCKue ypoBHU U bubaunoreka [JOK
80 NOIypOBHH aToMa; s-, p-, d- 1 8.04.27 https://m.edsoo.ru/7f41837¢
opbutanu POII  https://resh.edu.ru/
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoii 001aCcTH THMHA3HS MIMEHH 3acyKeHHOro yuutes Poccutickoi @eaeparuu

Cepres BacunseBuua baiimenosa ropoaa [ToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

DJeKTPOHHBIE KOH(pUTypauuu u

bu6aunorexa LIOK

81 3JIEKTPOHHO-rpaduUecKue 9.04.27 https://m.edsoo.r/7f41837¢c
(dbopMy bl aTOMOB POII https://resh.edu.ru/
CTpoeHue 371eKTPOHHBIX 000JI0UeK
aTOMOB NepBbIX 20 XUMUYECKUX bubsuorexa LOK

82 > nemenTos [lepuonnteckoii 14.04.27 https://m.edsoo.ru/7f41837¢

POII https://resh.edu.ru/
cuctemnl JI. 1. Menneneena
3aKOHOMEPHOCTH U3MEHEHUS
panuyca aTOMOB XMMHUYECKHUX
3JIEMEHTOB, METAJUTHYECKUX U bubnuoreka [IOK

83 HEMETAJJIMYECKHUX CBOWUCTB IO 15.04.27 https://m.edsoo.ru/7f41837¢c
rpynnam u nepuonam. Mamenenue POII https://resh.edu.ru/
CBOMCTB COEAMHEHUH XMMHYECKHUX
3JIEMEHTOB B NEPUOJAX U IPyIINax
XapakTepucTUKa XUMHUECKOTO
3JIEMEHTA MO €ro MOJIOKEHUIO B Bubmmorera [JOK

84 Mepromieckoii crcreme JLU 16.04.27 https://m.edsoo.ru/7f41837¢

o POII https://resh.edu.ru/
Menpeneesa
3Hauenue [lepuonnueckoro 3akoHa
u Ilepuoanyeckoil CUCTEMBbI busmorexa LOK

85 21.04.27 https://m.edsoo.ru/7f41837¢
XHUMHYECKUX 3JIEMEHTOB JJIs POII httos://resh.edu.ru/
Pa3BUTHS HAYKH U MPAKTUKH
DJIeKTPOOTPULIATEIbHOCTh busmorexa HOK

86 22.04.27 https://m.edsoo.ru/7f41837¢
XHUMHUYECKHUX 3JIEMEHTOB POII https://resh.edu.ru/
KoBanentnas nonsipHas u bubsmorexa [TOK

87 23.04.27 https://m.edsoo.ru/7f41837¢

HEMOJIsIpHast CBA3b

POII https://resh.edu.ru/
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoi 001aCcTH THMHA3HS MIMEHH 3acyKeHHOro yuutes Poccutickoi @eaeparuu

Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

bubaunoreka LIOK
88 HounHas cBs3b 28.04.27 https://m.edsoo.ru/7f41837¢
POIII https://resh.edu.ru/
Kpucraniudeckue u amophHbie bubnuoreka [IOK
89 BELLECTBA. THUIMbI KPUCTATIIMUECKUX 29.04.27 https://m.edsoo.m/7f41837¢c
PELIETOK U UX XapaKTEePUCTUKHU POII  https://resh.edu.ru/
bu6aunorexa LIOK
90 CTeneHb OKUCIEHUS 30.04.27 https://m.edsoo.ru/7f41837¢
POIII https://resh.edu.ru/
OmnpeneneHue CTENEHN OKUCIEHUS bubnuorexa LIOK
91 P o 5.05.27 https://m.edsoo.ru/7f41837¢
0 ec 0 a
10 XHMHACCKUM QOpMyIaM POII  https://resh.edu.ru/
OKUCIUTENLHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU bubmiorexa LIOK
92 - P ’ 6.05.27 https://m.edsoo.ru/7f41837¢
UMHUYECKHUE 3JIEMEHTBI —
POII https://resh.edu.ru/
OKHCJIUTEIN U BOCCTAHOBUTEIN
OKUCIUTENBLHO-
BOCCTAHOBUTEJIbLHBIE PEAKLIUU bubmiorexa LIOK
93 - P ’ 7.05.27 https://m.edsoo.ru/7f41837c
UMHUYECKHUE 3JIEMEHTBI —
POIII bhttps://resh.edu.ru/
OKHCJIUTEIN U BOCCTAHOBUTEIIN
CocraBneHue ypaBHEeHUH
OKUCJIUTEIbHO-BOCCTAHOBUTEJIBLHBIX Bubnuorexa LOK
94 . 12.05.27 https://m.edsoo.ru/7f41837¢
€aKLMNA, METO 3JIEKTPOHHOIO
peaktuH, A P POII https://resh.edu.ru/
OasaHca
BreryuciaeHust no ypaBHEHUSIM
XUMUYECKON eal}clll_)mn' KOJIMYECTBA Bubnnorexa [IOK
95 P ' 13.05.27 https://m.edsoo.ru/7f41837¢

BellEeCTBa, 00bEMA, MACChI 10
M3BECTHOMY KOJIMYECTBY BELIECTBA,

POII bhttps://resh.edu.ru/
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoi 001aCcTH THMHA3HSI MIMEHH 3acyKeHHOro yuutes Poccutickoi @eaeparuu
Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

00BEMY, Macce peareHTOB WU
NPOAYKTOB PEAKLIMU

O060011eHHEe U CUCTEMAaTH3ALMS puomiorea LIOK
96 L? H 1 14.05.27 https://m.edsoo.ru/7f41837¢
3HAHUHU PDIIl https://resh.edu.ru/
KoHnTponbHas padora Ne 4 no reme bubnunoreka [IOK
97 "CtpoeHue aTomMa. XumMHueckas 1 1 19.05.27 https://m.edsoo.ru/7f41837¢
cBs1i3p. OBP" POIII https://resh.edu.ru/
o8 O06o01eHue U MoBTOpEeHHE 3a 8 1 20.05.27
KJ1ace
99 O6o01eHue U NOBTOpeHUE 3a 8 1 21.05.27
KJacc
100 O6o01eHue U NOBTOpeHUE 3a 8 1 24.05.27
KJacc
8
101 O06o001eHne U MOBTOPEHHE 3a 1 25.05.27
KJ1ace
102 O6o01eHue U NOBTOpeHUE 3a 8 1 26.05.27
KJacc
OBIIEE KOJIMYECTBO YACOB I10 102 4 6

I[TPO'PAMME
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoi 001aCcTH THMHA3HSI KIMEHH 3acyKeHHOro yuutes Poccutickoi deaeparuu
Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

ITIOYPOYHOE INVIAHUPOBAHUE

9A, 9B KJIACCBI
KoanuecTBo yacos DJIeKTPOHHbIE
Hara uudpoBbie
Ne n/m | Tema ypoka Kontpoabubie | IIpakTHyeckue p
Bcero u3yueHusi | oOpa3oBaTeJibHbIEe
padoThI padoThI
pecypcsbl
bu6aunoreka LIOK
https://m.edsoo.ru/7f41837¢
1 CtpoeHue a 1 2.09.26
TPOEHHE aTOMOB PII
https://resh.edu.ru/
bubnuoreka IIOK
ITocnenoBaTeIbHOCTD 3aMOJIHEHUS
. https://m.edsoo.ru/7f41837¢
2 3NEKTPOHHBIX OpOHTajeil aTOMOB 1 3.09.26 POIII
MajibIxX MEpHONOB https://resh.edu.ru/
bu6aunoreka LIOK
Oco0EeHHOCTH 3aI10JIHEHUS
o https://m.edsoo.ru/7f41837¢
3 3JIEKTPOHHBIX OpOUTAIEe aTOMOB 1 4.09.26 POIII
Oonp X neprozos https://resh.edu.ru/
bubnuoreka IIOK
https://m.edsoo.ru/7f41837¢
4 CreneHb OKUCIIEHUS U BAJIEHTHOCTb 1 9.09.26
POII
https://resh.edu.ru/
bu6aunorexa LIOK
o https://m.edsoo.ru/7f41837¢
5 Bunaper xumMuueckoi cBA3U 1 10.09.26
POII
https://resh.edu.ru/
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rocyaapCTBEHHOE OKOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoi 001aCcTH THMHA3HS KIMEHH 3acyKeHHOro yuutes Poccutickoi @eaeparuu

Cepres BacunseBuua baiimenosa ropoaa IToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

OOMeHHBIH 1 TOHOPHO-

bu6aunorexa LIOK
https://m.edsoo.ru/7f41837¢

6 aKLENTOPHbIA MEXaHU3M 11.09.26 POIII
00pa30BaHUs KOBAJIEHTHOM CBSI3U. https://resh.edu.ru/
) bubnuoreka [IOK
Tunbl KPUCTANTUYECKUX PELIETOK,
https://m.edsoo.r/7f41837¢c
7 OCOOEHHOCTH CTPOEHUS 16.09.26 PII
KPUCTAJUIMYECKUX PEIIETOK. https://resh.edu.ru/
. bubaunoreka [HOK
3aBUCUMOCTb CBOMCTB BEILECTBA OT
N B https://m.edsoo.ru/7f41837¢
8 THUIIA KPUCTAJUIMYECKOH PELUETKH U 17.09.26 POIII
BUJA XMMHYECKOU CBSI3U hitps://resh.edu.ru/
bu6aunorexa LIOK
9 Knaccudukauust xummueckux 18.09.26 https://m.edsoo.r/7f41837¢c
peakuuii o pa3inuHbIM NPU3HAKAM T POMUI
https://resh.edu.ru/
bubnuoreka IIOK
10 Knaccudpukanus XuMH4eCKUX 53.09.26 https://m.edsoo.ru/7f41837¢c
peaKLuii Mo pasIMuHbIM NPU3HAKAM o POII
https://resh.edu.ru/
bubnuoreka IIOK
Tennosoii 3¢ ekt xumMuueckomn https://m.edsoo.ru/7f41837¢
11 24.09.26
peakuuu PO
https://resh.edu.ru/
Brraucnenus no bubaunoreka [HIOK
12 TEPMOXUMHYECKOMY YPaBHEHUIO 55 09.26 https://m.edsoo.m/7f41837¢c

peakuuu: TerioBoro s¢dexra
XUMHUYECKON PeaKiUu Mo

POIII
https://resh.edu.ru/
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rocyaapCTBEHHOE OIOMKETHOE 001eoOpasoBaTenbHoe yupekacHue Camapckoi 001aCcTH THMHA3HS KIMEHH 3acyKeHHOro yuutens Poccutickoi @eaeparmu

Cepres Bacunsesuua baiimenosa ropoaa [ToxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoii obmactu

KOJIMYECTBY BEILECTBA, Macce MU
00BEMY MpOpearupoBaBILero U
o0pa30BaBLIErOCs BELECTBA

IToHsATHE O CKOPOCTH XMMHUYECKOM

bubaunoreka LIOK
https://m.edsoo.ru/7f41837¢

13 peakuuu. PaKTOphI, BAUAIOLIHE HA 30.09.26 PIII
CKOPOCTb XUMUYECKON peaKLuu https://resh.edu.ru/
bubnuoreka IIOK
14 IloHsATHE O X UMHUYECKOM 11026 https://m.edsoo.ru/7f41837¢
paBHoBecuM, npuHuun Jle [llatenbe o POII
https://resh.edu.ru/
bubnuoreka IIOK
15 @akTOpBbI, BIUAIOLIAE HA COCTOSIHUE 510.26 https://m.edsoo.r/7f41837¢c
XUMHUYECKOTO PABHOBECHSI. o POIII
https://resh.edu.ru/
bubaunoreka LIOK
OKHUCIUTENbHO-BOCCTAHOBUTEJIbHBIE
https://m.edsoo.ru/7f41837¢
16 peakuuu. BaxkHble OKUCIUTENH U 7.10.26 PII
BOCCTAHOBUTEH. https://resh.edu.ru/
OKHCIUTENIBHO-BOCCTAHOBUTEILHEIE bu6aunoreka LIOK
17 peakuuu. PaccraHoBka 9.10.26 https://m.edsoo.ru/7f41837¢c
K03 ULIUEHTOB METOIOM o POIII
3JIEKTPOHHOTO OanaHca. https://resh.edu.ru/
OKHUCITUTENIbHO-BOCCTAHOBUTEJIbHBIE bubnuoreka [IOK
18 peakuuu. PaccranoBka ko3¢ du- 14.10.96 https://m.edsoo.ru/7f41837¢

LIUEHTOB METOJOM 3JIEKTPOHHOTO
OanaHca.

POIII
https://resh.edu.ru/
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O6o001eHre U NOBTOPEHHUE.

bu6aunorexa LIOK
https://m.edsoo.ru/7f41837¢

19 15.10.26
Pewenue 3anau. PoII
https://resh.edu.ru/
bu6aunoreka LIOK
O06001eHne U MOBTOPEHHUE. https://m.edsoo.ru/7f41837¢
20 _ 16.10.26
ITonroroBka k KOHTPOJILHOM padoTe. POIII
https://resh.edu.ru/
b K
KontponbHast padora Ne 1 o teme nosmorexa HO
https://m.edsoo.ru/7f41837¢c
21 «OCHOBHbIE 3aKOHOMEPHOCTH 21.10.26 POIII
NPOTEKAHUS] XUMUYECKUX PEaAKLUI» https://resh.edu.ru/
P - b K
2 aCTBOpeHI/Ive KaK (PU3UKO 29 10.26 ubnuoreka 11O
XUMHUYECKHUH MPOLIECC https://m.edsoo.ru/7f41837¢c
DJIEKTPOIUTHI U HE3JIEKTPOJIUTHL POII https://resh.edu.ru/
24 Teopust 31eKTpONUTUUECKON 23.10.26
JUCCOLIMALIUU
4 DJIEKTPONUTHYECKAs] JUCCOLIMALIIS 31126 bubnuoreka [IOK
KHCJIOT, OCHOBAHMI U COJIEH A https://m.edsoo.ru/7f41837¢c
25 DJIEKTPONUTHYECKAs] JUCCOLIHALUS 5 1196 POUI https://resh.edu.ru/
KHCJIOT, OCHOBAHUIl U conei o
26 Peakuuu noHHOro ooMeHa 6.11.26 Bubmiorexa LIOK
https://m.edsoo.m/7f41837¢c
CaoiicTBa KHCJIOT B CBeTe POIII  https://resh.edu.ru/
27 NpeACTaBlIeHUH 00  3JeKTpOoJH- 11.11.26

TUYECKOW NUCCOLMALINHU



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/
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CBoiicTBa OCHOBAaHHUI B CBeTe bu6aunorexa LIOK
28 npencTaBiaeHuii 00 3JeKTponu- 1 12.11.26 | https://m.edsoo.ru/7f41837¢
TUYECKOH IUCCOLMALUU
CsoricTBa coneii B CBETE bu6aunoreka LIOK
29 NpeACTaBlIeHUH 00  3JeKTpOoJH- 1 1 13.11.26 https://m.edsoo.ru/7f41837¢c
TUYECKOH IUCCOLMALUU
[TpakTuyeckast padora Ne 1. POIII  https://resh.edu.ru/
30 «Penienne s3xCcnepuMeHTaIbHbIX 1 18.11.26
3amayy
31 Tunponus coreit 1 19.11.06 | Prommorexa LIOK

https://m.edsoo.ru/7f41837¢
20.11.26 POIII https://resh.edu.ru/

32 I'mpponus conei 1 1

Brruucnenuss Maccel npoayKTa
peakLu Mo U3BECTHON Macce

bubnuoreka IIOK
OIHOTO U3 UCXOOHBIX BELIECTB,
https://m.edsoo.ru/7f41837¢
33 B35ITOIrO B BUJE PacTBOpa, 1 25.11.26 POIII

coaep Kallero Onpeaci€HHYI0
KOHLIEHTPALIUIO PACTBOPEHHOIO

https://resh.edu.ru/

BELIECTBA
KoHnTposnbHas padora Ne 2 no reme PII
34 "INeKTpOIUTHUYECKAsT JUCCOLIUALIUS. 1 1 26.11.26
. https://resh.edu.ru/
XHUMHUYECKUE PEAKLIMU B paCTBOpax
bubnuoreka IIOK
https://m.edsoo.ru/7f41837¢c
35 OO1ast XxapaKTe€pPUCTHKA raJIOr€HOB 1 27.11.26 PII

https://resh.edu.ru/
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XUMHUYECKHE CBOMCTBA rajIOr€HOB.
XHUMHUYECKHE CBONCTBA XJIOpa.

bu6aunorexa LIOK
https://m.edsoo.ru/7f41837¢

36 2.12.26
Baxneinue coeauHeHus xjopa u POIII
UX HaxOXKIEHHE B IIPUPOIE https://resh.edu.ru/
bubaunoreka LIOK
https://m.edsoo.r/7f41837¢c
37 Xnoposopopon. CossiHast KMCIOTa 3.12.26
POIII
https://resh.edu.ru/
[TpakTudeckas pabora Ne 2 no Teme Bubnuorexa LOK
" . https://m.edsoo.m/7f41837¢c
38 ITonydyeHue CONSAHONU KUCTIOTHI, 4.12.26 PIII
U3yueHue e€ CBONCTB https://resh.edu.ru/
bubnuoreka IIOK
BbruncneHust no ypaBHeHUsIM
o https://m.edsoo.ru/7f41837¢c
39 XUMHUYECKHUX PEAKLUN, €CJIU OOUH UX 9.12.26 POIII
peareHToB IaH B U30BITKE https://resh.edu.ru/
bu6aunorexa LIOK
BbluncneHust no ypaBHeHUAM
. https://m.edsoo.m/7f41837¢c
40 XUMHYECKHUX PEeaKkLuHt, €CIU OOUH UX 10.12.26 POIII
peareHTOB 1aH B U30bITKe https://resh.edu.ru/
OO0urast xapaKTepUCTHUKA 3JIEMEHTOB
VIA-rpynnel. CTpoeHue u cBoiicTBa
NPOCTOrO BELIECTBA CEPHI. bubaunorexa [IOK
41 AnnorponHsle MOTU(DUKALIMHU CEPBI. 11.12.26 https://m.edsoo.ru/7f41837¢c

HaxoxxneHnue cepobl U €€ COENUHEHUN
B pupoae. XuMHU4eCcKkoe
3arpsi3HEHUE OKPY KAKOLEeH Cpenbl
COEIMHEHUSIMU CEphI

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

CepoBopnopon, CTpoeHuUe,

bu6aunorexa LIOK
https://m.edsoo.ru/7f41837¢

42 U3UYEeCKHe ecKHe 16.12.26
0} ! KH€ U XUMHUYECKU PAII
ceomcTea https://resh.edu.ru/
bu6aunoreka LIOK
https://m.edsoo.ru/7f41837¢
43 Oxkcunpbl ce 17.12.26
AL CEpEt POII
https://resh.edu.ru/
bubnuoreka IIOK
R https://m.edsoo.ru/7f41837¢
44 CepHucras KuCjI0Ta U €€ COJIH. 18.12.26
POII
https://resh.edu.ru/
bu6aunorexa LIOK
CepHas KMCJIOTa U €€ COJIH.
o https://m.edsoo.ru/7f41837¢
45 IIpoMbllIIEHHOE NMOJYyYE€HUE CEPHOMN 23.12.26 POIII
KHCTIOTEI https://resh.edu.ru/
Brruucnenust Maccbl mpoaykKTa
peakLuu Mo U3BECTHOM MacCOBOM
00BEMHOIT) none (%) ero BuIxona
( ) (%) bubnuoreka IIOK
OT TEOPETHYECKH BO3MOXHOTO.
o i o https://m.edsoo.ru/7f41837¢
46 Bbruncnenus: MaccoBoi (00bEMHON) 24.12.26 PAII
0
nom (%) Beixona HpO?yKTa https://resh.edu.ru/
pEeaKLUU MO U3BECTHOM Macce
(00BEMY) UCXOAHOTO BELIECTBA U
NPOAYKTa PEaKLUU
OO01as XxapakTepuCcTUKa 3JIEMEHTOB Bt OK
47 VA - rpynnsl. A3or, 25.12.26 nommorera Il

pacrpocTpaHeHHe B IPUPOJE,

https://m.edsoo.ru/7f41837¢
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Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu

busnyeckue 1 XUMHUYECKHE POIII
CBOICTBa https://resh.edu.ru/
bu6aunorexa LIOK

AmMHak, ero Gpusnueckue u

https://m.edsoo.ru/7f41837¢

48 30.12.26
XHUMHUYECKHE CBOMCTBA POII
https://resh.edu.ru/
bubnuoreka IIOK
49 Commit aMMo 13.01.27 https://m.edsoo.ru/7f41837¢
JI1 aMMOHMUS .01.
POII
https://resh.edu.ru/
IIpakTuueckas padbora Ne 3 no teme bubamorexa LOK
" https://m.edsoo.ru/7f41837¢
50 [Tonyuenue aMMHaka, U3y4eHue 14.01.27
N POII
Cro cBOMCTE https://resh.edu.ru/
bu6aunoreka LIOK
51 AsOTHAS KHCIOTE 15.01.27 https://m.edsoo.ru/7f41837¢
’ R POIII
https://resh.edu.ru/
bubnuoreka IIOK
IIpoMbllIEHHOE MOTYyYE€HUE https://m.edsoo.ru/7f41837¢
52 5 20.01.27
a30THOU KUCJIOTHI. POII
https://resh.edu.ru/
bu6aunoreka LIOK
Hurtpatbl. Xumnueckoe 3arpsisHeHUe
o https://m.edsoo.ru/7f41837¢
53 OKpYy>KarolleH cpelbl COEqUHEHUSIMU 21.01.27
POII
asora https://resh.edu.ru/
D
54 ocdop, amIOTPOIHbIE 99,0127 bubnuoreka [IOK

monupukaumu pochopa

https://m.edsoo.ru/7f41837¢
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POIII
https://resh.edu.ru/

Oxcunst hocdopa (II1, V) u

bu6aunorexa LIOK
https://m.edsoo.ru/7f41837¢

55 27.01.27
dbocdopHas kuciora POIII
https://resh.edu.ru/
IToHsATHE O MUHEPAJIBHBIX bubnunoreka [IOK
56 yIOOpEeHUsIX. 3arp.ﬂ3HeHne 58,0127 https://m.edsoo.ru/7f41837¢
NPUPOAHBIX BOAOEMOB POIII
COeMHEHUsIMH a3oTa U pochopa https://resh.edu.ru/
bubnuoreka IIOK
57 Yrnaepon, ero a.II.IIOTpf)HHbIe 50.01.27 https://m.edsoo.ru/7f41837¢c
Monu(duKaLuu U CBONCTBA PO
https://resh.edu.ru/
Oxcunb! yraepona, ux Guzndeckue
yIIep . d bubnuoreka [IOK
U XMMHUYECKHE CBOMCTBA.
https://m.edsoo.ru/7f41837¢
58 DKoNIoruueckue npooiemsl, 3.02.27 POIII
CBSI3aHHBIE C OKCHJIOM yTJiepoaa https://resh.edu.ru/
(IV)
[TpakTuueckue padotel Ne 4 o Teme bubmiorexa LIOK
" https://m.edsoo.ru/7f41837¢
59 [Tonyuenue oxcuna yraepona (IV) 4.02.27 PII
U U3y4EHHE €ro CBOICTB https://resh.edu.ru/
bubaunorexa LIOK
B} https://m.edsoo.ru/7f41837¢
60 YronbHasi KUCJIOTA U €€ CONU 5.02.27

POIII
https://resh.edu.ru/
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[lepBoHauanbHbIE NOHATHS 00
OpraHUYeCKHX BELIECTBAX KaK O

bu6aunoreka LIOK
https://m.edsoo.ru/7f41837¢

61 coenuHeHusix yriuepoaa. Ilpuponnsie 10.02.27 PII
HUCTOYHUKH YIJIEBOIOPOIAOB U HX https://resh.edu.ru/
pOJib B OBITY ¥ IPOMBILILIEHHOCTH
bubnuoreka IIOK
[ToHsATHE O OMOJOTHYECKU BaXKHBIX
https://m.edsoo.ru/7f41837¢c
62 OpPraHUYECKUX BELECTBAX — 11.02.27 POIII
kUpax, OeNkax u yriieBoaax https://resh.edu.ru/
bubaunorexa LIOK
Kpemnuii, ero ¢pusnueckue u https://m.edsoo.r/7f41837¢c
63 5 12.02.27
XHUMHUECKHUE CBOMCTBA. PO
https://resh.edu.ru/
bubnuoreka IIOK
64 Oxkcun kpemuus (IV), kpemHueBast 24.02.27 https://m.edsoo.ru/7f41837¢
KHCJIOTA, CUJIUKATHI POIII
https://resh.edu.ru/
[TpakTuyeckas pabora NeS. Perienue bubnuorexa LIOK
65 3KCNEPUMEHTAIbHBIX 3a/1a4 110 TEME 25 02.27 https://m.edsoo.r/7f41837¢c
«BakHeHIne HEMETAJIbI U UX o POII
COEITMHEHUS) https://resh.edu.ru/
Boruncnenus: Mmaccol (00béMa; H.y.)
NPOAYKTA PEAKLIMU MO JaHHOH Macce Budmmorera [JOK
P y P https://m.edsoo.m/7f41837¢c
66 (0OBEMY) MCXOAHOTO BELIECTBA, 26.02.27

coaep Kallero Onpeaci€HHY0
MacCOBYIO J0JII0 TpUMecei

POIII
https://resh.edu.ru/
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KontponbHast padora Ne 3 o teme

POIII

67 «BaxHeliie HeMeTaIbl U UX 3.03.27
https://resh.edu.ru/
COEIUHEHUSY.
OO01as xapakTepucThka
XUMHUYECKUX 3JIEMEHTOB —
METAJIJIOB Ha OCHOBAHUHU UX
nojoxenus B [ICXO [ H. bu6aunoreka LIOK
68 Menneneesa. Meraiubl A- u b- 4.03.27 https://m.edsoo.ru/7f41837¢
rpynmn. MeTajinieckast CBs3b U T POIII
MeTaJlJIMYeCKasi KpUCTAJTHUECKast https://resh.edu.ru/
pewéTrka. 3aBUCUMOCTb (PU3UYECKUX
CBOMCTB METAJIJIOB OT CTPOEHUS
KPHUCTAJIIOB
bubnuoreka IIOK
O01ue XuMU4YEeCKUe CBOICTBA https://m.edsoo.ru/7f41837¢
69 5.03.27
METAJIJIOB POII
https://resh.edu.ru/
bubnuoreka IIOK
O61mue cnocoObl MOy4YeHUs] https://m.edsoo.ru/7f41837¢
70 10.03.27
METAJIJIOB, METAJLITYPIrHUsl. POIII
https://resh.edu.ru/
bu6aunoreka LIOK
https://m.edsoo.ru/7f41837¢
71 CruiaBbl METAJIJIOB 11.03.27
POIII
https://resh.edu.ru/
Bubnuoreka ITOK
72 IToHsiTHE O KOPPO3UU METAILIIOB. 12.03.27 nonmorexa I

https://m.edsoo.ru/7f41837¢
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POIII
https://resh.edu.ru/

Mertannel A-rpynmn. llenouynsie

bu6aunorexa LIOK
https://m.edsoo.ru/7f41837¢

73 metasuibl. Haxoxnenue B npupozne. 17.03.27 POIII
CBOMCTBA LIEJIOYHBIX METAJJIOB hitps://resh.edu.ru/
bu6aunoreka LIOK
74 Oxcuapl ¥ TMAPOKCUIBI HATPUS U 18.03.27 https://m.edsoo.ru/7f41837¢c
KaJus POII
https://resh.edu.ru/
bubnuoreka IIOK
https://m.edsoo.ru/7f41837¢
75 IIlenoyHO3E€MeNbHBIE METAJIJIbI 19.03.27
POII
https://resh.edu.ru/
. bubnuoreka [IOK
BaxkHeimue coeTMHEHUS KaJIbLUS,
o R https://m.edsoo.ru/7f41837¢
76 CBOICTBA, NpuMeHeHue. XKECTKOoCTh 24.03.27 PII
BOJbI U CITOCOOBI €€ yCTPaHEHHsI https://resh.edu.ru/
b
[TpakTuudeckas pabora Ne 6 no Teme nommorexa [TOK
A ) https://m.edsoo.ru/7f41837¢
77 JKécTkocTh BOOABI U METOBI €€ 25.03.27
" POII
yCTpaHeHHA https://resh.edu.ru/
bu6aunorexa LIOK
https://m.edsoo.ru/7f41837¢
78 Ao % 26.03.27
JIFOMUHUH PII
https://resh.edu.ru/
AmdoTrepHbie CBOICTBa OKCUIA U
79 otep hit 2 04.27 bubnuoreka [IOK

FUAPOKCH A AJTFOMHUHUA

https://m.edsoo.ru/7f41837¢
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POIII
https://resh.edu.ru/

OO1ast xapaKTepUCTHKA METAJIIOB

bu6aunorexa LIOK
https://m.edsoo.ru/7f41837¢

80 8.04.27
B-rpynn (nmo6o4HbIX MOArpyIm) PO
https://resh.edu.ru/
bu6aunorexa LIOK
81 [unk. AMdoTepHbIe CBONCTBA 9.04.27 https://m.edsoo.ru/7f41837¢c
OKCHJIa U TUIPOKCHIA LIMHKA o POII
https://resh.edu.ru/
bubnuoreka IIOK
Kene3o. UyryH u cranb — CIUIaBBbI https://m.edsoo.ru/7f41837¢
82 14.04.27
xKenesa POIII
https://resh.edu.ru/
bu6aunoreka LIOK
23 Okcunbl, rTHAPOKCUIIBI U COJTH 15.04.27 https://m.edsoo.r/7f41837¢c
xenesa (11) u xxenesa (III) PO
https://resh.edu.ru/
bubnuoreka IIOK
24 Okcunbl, THAPOKCUIIBI U COJTH 16.04.27 https://m.edsoo.ru/7f41837¢
xenesa (11) u xxenesa (III) PO
https://resh.edu.ru/
[TpakTuyeckast padora Ne 7. bubnuorexa [LIOK
Pelrenue skcnepyMMeHTalbHbBIX https://m.edsoo.ru/7f41837¢c
85 ° 21.04.27
3aaay no teme «BaxxHeiuue P2
METAaJUIbl U UX COETUHEHHUS) https://resh.edu.ru/
86 PaznuyHble TUIBLI BLIYUCJIEHUH MO 59 04.27 bu6aunoreka LIOK

YPaBHEHUSIM XUMHUYECKUX PEaKLIU

https://m.edsoo.ru/7f41837¢
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P21
https://resh.edu.ru/
KoHntposbHas pabora Ne 4 no teme
. PO
87 «BaxxHenuiue MeTabl U UX 1 1 23.04.27
https://resh.edu.ru/
COEIMHEHUS)
bu6aunoreka LIOK
be3onacHoe ucnonb3oBaHue
N https://m.edsoo.m/7f41837¢c
88 BELLECTB U XMMUYECKUX PEAKLIUM B 1 28.04.27 POII
ObIT
y https://resh.edu.ru/
HoBble MaTepHasbl U TEXHOJIOTHH. bubaunorexa IIOK
89 o 1 29.04.27
IIpuHUMIIBI «3E€NEHONH XUMHUY https://m.edsoo.r/7f41837¢c
XHUMHUUYECKOE 3arpsi3HEHUE bubnuorexa LIOK
01 oKpyxaroient cpensl. [lonstue o 1 5 05.27 https://m.edsoo.ru/7f41837¢c
MpenesibHO A0MyCTUMOM .
koHueHTpauuu BeuiecTs (IT1K)
DKoJjoruyeckue npodaemsl, POIII  https://resh.edu.ru/
CBSI3aHHBIE C COEUHEHUSMHU
92 yrjepozaa, a3oTa, Cepbl, TIKEIBIX 1 6.05.27
MeTasoB. Ponb XMMHU B peLieHuH
3KOJIOTUYECKUX MPOOJIEM
[Tepuonuueckuii 3aKOH U bubaunoreka [HOK
Ilepuonuueckas cucrema https://m.edsoo.ru/7f41837¢c
93 pron 1 7.05.27 .
XUMHUECKUX 3JIEMEHTOB B CBETE P2
TEOPUU CTPOEHHS aTOMa https://resh.edu.ru/
CTtpoeHue BewecTsa B TBEPIOM
04 p 11 paowm, 1 12.05.27 bu6aunoreka LIOK
’KMIIKOM U ra3000pa3HOM https://m.edsoo.ru/7f41837¢c
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COCTOSIHUU. Bunbl xuMuuyeckon POII
CBsI3U https://resh.edu.ru/
bu6aunorexa LIOK
Knacc a ec https://m.edsoo.ru/7f41837
05 b) I/Iii)l/ll( L1s] XUMUYECKUX 1 13.05.27 ps://m.edsoo.ru c
peakLMy Mo pa3jIuyHbIM IPU3HAKaAM PO
https://resh.edu.ru/
bubnuoreka IIOK
9% XUMHUYECKUE pevaKuym B pacTBOpax. ) 14.05.27 https://m.edsoo.ru/7f41837¢c
I'unponus coneit PO
https://resh.edu.ru/
. . bubnuorexa LIOK
CBOICTBa KMCJIOT, OCHOBAHUH U
o . https://m.edsoo.ru/7f41837¢
97 COJIeli B CBETE MPECTaBIEHUN 00 1 19.05.27 POIII
3JIEKTPOJUTUUECKON AUCCOLUALIUN hitps://resh.edu.ru/
bu6aunoreka LIOK
OKHUCIUTENBLHO-BOCCTAHOBUTEIILHBIE https://m.edsoo.ru/7f41837¢
98 1 20.05.27
peakuuu. PoII
https://resh.edu.ru/
99 Pewennii 3amanuii usz OI'D 1 21.05.27
100 Pewennii 3amanuii usz OI'D ] 24.05.27
101 Pewennii 3amanuii usz OI'D ] 25 05.27
102 Pewennii 3amanuii usz OI'D ] 26.05.27

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102
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rocyJapCTBEHHOE O10KeTHOE 001IcoOpa3oBarenbHoe yupexacHue Camapckoi 061acTH ruMHA3HUs

umeHu 3acayxeHHoro yuutenas Poccuiickoit @eaepaiu Cepres Bacunbesuua bafimeHosa ropoaa

IToxBuctHeBO ropoackoro okpyra [ToxsucrheBo Camapckoii obnactu

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM TIPOI'PAMMBI

8 KVIACC

Kon
NMpPoOBEpPsSIEMOro
pe3yJbTara

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

1

ITo Teme: <<HepBOHaan1beIe XUMHWYECKHUE MTOHATHUA»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSATHI. aToMm,
MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, NPOCTO€ BELIECTBO, CJIOXHOE
BELECTBO, CMeCb (OIHOpOAHAs M HEOJHOPOAHAs), BAJEHTHOCTH,
OTHOCHUTEJIbHAsl aTOMHAasi M MOJIEKyJspHas Macca, KOJIUYeCTBO
BELECTBA, MOJb, MOJISIPHAs Macca, MaccoBasl N0 XUMHUECKOIO
3JIeMEHTa B COCIMHEHUH, MOJIIPHBIN OOBEM, XUMHYECKAsl PeaKLysl,
KJacCUpUKALMsl ~ peakUuil. peakUudd COeNUHEHMs, PeaKLHu
pa3NOXKEHUs, peakLUUH 3aMeIleHMs, peakUuu OOMeHa, 3K30- U
SHIOTEPMHUECKHE PEAKIMU, TEIJIOBOH 3P QeKT peakuuu, pacTBop,

MaccoBasi A0JIs BelleCcTBa (MPOLIEHTHAs! KOHLIEHTPALUs1) B paCTBOpe

1.2

UJITIOCTPUPOBATE B3AUMOCBA3b OCHOBHBIX XHMHWYCCKUX TOHSITUI U

MNPUMEHSATDb 3TH NNOHATHS NNPU ONMUCAHUHN BEILIECTB U UX npeBpaLueHHﬁ

1.3

MCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JAJIsl COCTaBJE€HUsT (HOpMyJT

BELLECTB U YPAaBHEHUI XUMHUYECKUX PEAKLIUM

1.4

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

ABoranpo

1.5

onpeacyisATb BAJICHTHOCTb  4ATOMOB  3JIEMEHTOB B 6I/IHaprIX

COCAUHEHUAX

1.6

KJacCU(ULMPOBATh XUMHUYECKHE pPEaKLMH (MO YHCIYy M COCTaBY

YYaCTBYIOLIMX B PEAKLMH BELIECTB, M0 TerjaoBomy 3ddekry)

1.7

BBIYMCJISITb OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChbl

BE€LIECTB




rocyJapCTBEHHOE O10KeTHOE 001IcoOpa3oBarenbHoe yupexacHue Camapckoi 061acTH ruMHA3HUs
umeHu 3acayxeHHoro yuutens Poccuiickoit @eaepaiuu Cepres Bacunbesuua bafimeHosa ropoaa

IToxBuctHeBO ropoackoro okpyra [Toxsucrheso Camapckoii obnactu

1.8

BBIYHMCIISITH MAaCCOBYIO IO XMMHUYECKOro 3JieMeHTa 1o (opmye

COEeTUHEHMUSI,

1.9

BBIMHUCJIATH MACCOBYHO NOJIKO BEUIECTBA B pACTBOPE

1.10

NPUMEHSATb €CTECTBEHHOHAYYHbIE METO/IbI TO3HAHUS — HAOJIOIEHUE,
U3MEpEeHHe, MOAEJUPOBAHUE, OKCIEPUMEHT (peanbHbli U

MBICJICHHBIHN )

ITo Teme: «BaxxHelue npeaCcTaBUTENN HEOPTAaHUYECKUX BELIECTB»

2.1

paCKpbIBaTb CMBICJT OCHOBHbLIX XHWMHYECKHUX TIOHSITHIA: OKCHA,

KHUCJIOTA, OCHOBAHHE, COJIb

22

ONpeAeNsaTh NMPUHAIIEXKHOCTb BEIIECTB K OMNPENENEHHOMY KJaccy

coearHeHuH o popmynam

23

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

2.4

XapakTepu3oBaTh (OMHCHIBATH) OOLIME XUMHUYECKHE CBOHCTBA
BELLECTB PAa3JUYHBIX KJIACCOB, MOATBEPXKAAsl ONHUCAHUE NMPUMEpPaAMHU
MOJIEKYJIIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOIUMX  XMMHUYECKHX

peakuui

2.5

MNPpOrHO31MpoOBaATb CBOWMCTBAa BEMIECTB B 3aBUCUMOCTH OT HX
KaQ4Y€CTBEHHOI'0 COCTaBd, BO3MOXHOCTH MNPOTCKAHUSA XHUMUUYECKHUX

npeBpaLueHm‘i B PA3JIMYHBIX YCJIOBHUSX

2.6

CleAOoBaTh MpaBUJaM [MOJb30BAHUS XUMHYECKOHM TNOCYyIOH U
nabopaTopHbIM 000PYAOBaHUEM, a TaKXkKe MPaBHJIaM OOpaleHUs C
BELIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMHU IO BBIMOJHEHUIO
1a00PaTOPHBIX XUMHUYECKHUX OMbBITOB MO MOJYYEHUIO U COOMPAHUIO
razoo0pasHbIX BeLECTB (BOAOPOAA U KHCIOPOAA), MPUTOTOBJICHUIO
pacTBOpPOB C OMNpENeJEHHOM MAacCOBOM J0J€H pacTBOPEHHOIO
BELIECTBA, MJAHUPOBATh U MPOBOAUTh XUMHUYECKHE 3KCIIEPUMEHTHI
MO pPacno3HaBaHHUIO PACTBOPOB WIEJNOYEH U KHCIOT C MOMOLUIBIO

MHIUKATOPOB (JTakMycC, peHondrasenH, METUIIOPaHXK U Ipyrue)

2.7

NPOBOJUTB PACUETHI 1O YPABHEHUIO X UMUYECKON PEAKLIUU

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

Xumuueckasi cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE pE€aKuumn»
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3.1

pPacCKpbIBaTh CMBIC] OCHOBHBIX XMMHYECKUX TMOHSTUN: SIAPO aTOMa,
3JIEKTPOHHBIA CJIOH aToma, aTtoMHasi oOpOuUTajb, paauyc aToMa,
XHUMUYECKasi CBsI3b, MOJIAPHAs W HEMOJISIpHAasi KOBAJEHTHAsl CBSI3b,
3JIEKTPOOTPULIATEIbHOCTh, HOHHAsl CBsI3b, HMOH, KAaTHOH, AHUOH,

CTENECHb OKUCJICHUA

3.2

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

33

OMUCHIBATh U XapaKTepu3oBaTh TadIU4HYyO Ghopmy Ileproaudeckor
CHUCTEMbl XUMHYECKHUX 3JIEMEHTOB: pPa3jM4aTh MOHITHS «TJaBHas
noarpynna (Arpymma)» W «nodouHas noarpynna (brpymnma)y,

«MaJibiey» U «OOJIbLINEY NEPUOAbI

3.4

packpbiBath cmbica Ilepuonuueckoro 3axoHa .M. Menneneesa:
AEMOHCTPpUPOBATH NNOHHUMAHHE nepnonw{ecxoﬁ 3aBUCHMOCTH
CBOMHCTB XUMHNYECKHUX 3JIEMEHTOB oT 150,¢ MMOJIOXKECHUA B

IIepuonnueckoii cucreme

3.5

COOTHOCUTb  O0O3HA4€HHUs, KOTOpble HMeEKTC B  Tabmuue
«Ilepnonnueckass cucteMa  xuUMH4Yeckux  3neMeHTtoB M.
MeHpeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTHKAMU CTPOEHHUs aTOMOB
XMMUYECKHX JJIEMEHTOB (COCTaB M 3apsAn sapa, odliee YHCIOo

3JIEKTPOHOB U pacrpefiesleHHue UX MO 3JEKTPOHHBIM CJIOSIM)

3.6

onpeacysaTb CTCINCHDb OKHCJICHUSA 3JIEMEHTOB B 6I/IHaprIX

COCIHUHEHUAX

3.7

ONpenesiTh BUA XUMHYECKON CBs3M (KOBAJIEHTHass M HOHHAs) B

HEOPraHNM4YE€CKUX COCAUHEHUAX

9 KVIACC

Kon
NMpPoOBEPsSIEMOro
pe3yJbTara

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

1

ITo Teme: «BeriecTBo U XUMUYECKas! peaKLIUsI»

1.1

pPacCKpbIBaTb CMBICJI OCHOBHBIX XHWMHYECKUX TIOHSITHIA: pacTBOp,
SJIEKTPOJIUTHI, HEIJIEKTPOJUTBI, SJCKTPOIUTHYECKAA AUCCOLHALINSA,

p€aKLiMu UOHHOrO O6MeHa, KaTajinM3aTop, XUMMHUYCCKOE€ paBHOBECHUE,
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umeHu 3acaykeHHoro yuutens Poccuiickoit @eaepaiuu Cepres Bacunbesuua bafimeHosa ropoaa

IToxBuctHeBO ropoackoro okpyra [ToxsucrheBo Camapckoii obnactu

oOpaTumble " HeoOpaTuMble peaxuuu,
OKHCJIUTEIbBHOBOCCTAHOBUTEJIbHBIE peakLuH, OKHCIIUTEIb,
BOCCTAHOBUTENb, OKHCJIEHHE U BOCCTAaHOBJIEHHE, aJUIOTPOIHS,
aMpOTEpPHOCTb, XUMHUECKas CBsA3b (KOBAJIEHTHAs, HMOHHas,
MEeTaJINYeCcKasi), KpPHCTaJIMYecKast pelETKa, CIIaBbl, CKOPOCTb

XUMHYECKON peakL U1

1.2

UJITIOCTPHUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHWYCCKUX TOHSITUI U

MPUMEHSATDH 3TH NNOHATHSA MPHU ONMUCAHUHN BEILIECTB U UX npeBpaLueHm‘/'l

1.3

COCTaBJISITh YPABHEHMsI 3JIEKTPOJIUTHYECKOH AMCCOLMALIUU KUCIIOT,
liesJo4Yel U CoNel, MOJHblE U COKpaUl€HHble YPABHEHMs] pPeaKLMi

HOHHOIr0 0OMeHa

1.4

pPacKpbIBaATh CYHIHOCTb OKUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX peaKuHﬁ

MOCPEICTBOM COCTaBJIEHHsI 3JIEKTPOHHOTO HajlaHCa 3TUX peaKLHii

1.5

NPOBOJUTB PACUETHI MO YPABHEHUIO X UMUYECKON PEAKLIUU

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

COCIUHECHU S

2.1

XapakTepu3oBaThb  (OmMCbiBaTh) oOwMe U crneuuduyeckue
XUMHUYECKHe CBOHCTBA MPOCTHIX U CJIOKHBIX BELIECTB, MOATBEPIKAAS
OMHMCAHUE TMPUMEPAMHU MOJIEKYJSPHBIX UM HOHHBIX YpaBHEHUIl

COOTBETCTBYHOLIIUX XUMUYCCKHUX peaxumﬁ

22

COCTABJIATH YPABHEHUA peaKuHﬁ, MOATBEPKAAIIUX CYLHIECTBOBAHUE

reHETUYECKON CBSI3H MEXAY BEIIECTBAMU PA3JIMIHBIX KJIACCOB

23

MNpOrHO31MpoOBaATb 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 MPaBHJIaM OOpalIeHHs C
BEUIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMHU IO BBINOJTHEHUIO
1a00pPaTOPHBIX XUMHUYECKUX OMbBITOB MO MOJYYEHUIO U COOMPAHUIO

ra3oo0pa3HbIX BeleCTB (AMMHUAKA U YTJIEKUCIIOro rasa)

2.5

npoBOAUTbL pPEaAKUMH, MNOATBEPNKAAOUIUE Ka4eCTBEHHBIH COCTaB
Pa3JIUYHbIX BE€HIECTB. PACIIO3HABATH OIBITHBIM HyTéM XJiopuna-,

Opomuna, wuoauna, kapOonar, docdar, cunukar, cynabdar,




rocyJapCTBEHHOE O10KeTHOE 001IcoOpa3oBarenbHoe yupexacHue Camapckoi 061acTH rUMHA3HUs
umeHu 3acaykeHHoro yuutens Poccuiickoit @eaepaiuu Cepres Bacunbesuua bafimeHosa ropoaa

IToxBuctHeBO ropoackoro okpyra [Toxsucrheso Camapckoii obnactu

FTUAPOKCUANUOHBI, KATUOHBI aMMOHHUA, HOHBI U3YYCHHbIX ME€TAJJIOB,

NPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELLECTB

3 ITo Teme: «XuMuUsl U OKpYy>KarolLas cpenay»
31 pacKpbIBaTb CMBICA OCHOBHBIX XHUMHUYeCKuX mnoHsaTuil: IIJK
' BELIECTBA; KOPPO3HUSI METAJIIOB
NPUMEHSITb OCHOBHbBIE€ ONEPALIUU MBICIUTEJIbHON NEATEIbHOCTH —
aHaNIM3 U CHHTE3, CpaBHEHUe, O00O00IeHUe, CUCTEeMAaTHU3ALUI,
39 BbISIBJIEHUE MPUYUHHO-CJIEACTBEHHBIX CBSI3€H — MU U3YUYEHUs

CBOWMCTB BEILECTB U XUMHYECKHX PEAKLMN; €CTECTBEHHOHAYy4YHbIE
METOAbl TMO3HAHUS — HaONIOJEeHUEe, U3MEpPEHUE, MOJEUPOBAHUE,

3KCHEPUMEHT (peajibHbII U MBICJICHHBIH )




rocyJapCTBEHHOE O10KkeTHOE 001Ico0pa3oBarenbHoe yupexacHue Camapckoi 001acTH ruMHA3HUs

umeHu 3acaykeHHoro yuutens Poccuiickoit @eaepaiuu Cepres Bacunbesuua bafimeHosa ropoaa

IToxBuctHeBO ropoackoro okpyra [ToxsucrheBo Camapckoii obnactu

IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

8 KVIACC

Kon

I[IpoBepsiemblii 31eMeHT CoOAepRAHUS

1

HepBOHa‘{aHbeIe XHUMHYECKUE ITOHATHUA

1.1

IIpenmer xumuu. Poap XUMHUM B )KUM3HHU 4eJOBE€Ka. XUMHUs B CUCTEME Hayk.
Tena u BewectBa. Puznyeckue CBONCTBA BELIECTB. ArperaTHoe COCTOSTHHE

BELIECTB

1.2

ITonsiTve 0 MeTOmax NO3HAHMS B XUMUH. UHCThIE BEIIECTBA U CMECH. CnocoObl

pasneneHus: cMeceit

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue 3jeMeHTbl. CHMBOJIbI XUMHYECKHUX

aneMeHTOoB. IIpocTeie 1 c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUeHHe

1.4

Xumuueckas popmysia. BaeHTHOCTb aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
NOCTOSIHCTBA ~ cocTaBa  BewecTB.  OTHOcUTeNnbHas aTOMHas — Macca.
OtHocutenpHass MoONeKyJsipHas Macca. MaccoBass [0  XHUMHUYECKOrO

9JIEMEHTA B COCNUHCHHH

1.5

KonuuectBo Bemecrsa. Mosb. Monsipass macca. B3auMOCBsA3b KOJUYECTBA,
Macchl M YHCIa CTPYKTYPHBIX €IMHHUL] BeliecTBa. Pacuérbl mo ¢opmynam

XUMHNYECKUX COG,HI/IHGHI/Iﬁ

1.6

dusznueckue U XUMHUUECKHUE sIBJIEHUsl. XUMUYECKash peaklusl U e€ NMPU3HAKU.
3aKkOH  COXpaHEHMsl ~ MacChl  BellecTB.  XMMHMYECKHE  YpaBHEHHS.
Knaccupukauuss XUMHYECKMX  peakuuil  (COeOUHEHMs,  pa3JIOXKeHHs,

3aMeleHus, OOMeHa)

1.7

XHWMHUYECKUN OKCHNEPUMEHT. 3HAaKOMCTBO C XHUMMUYECKOH MOCYIOH, ¢
npaBuiiamMu padoTsl B JadopaTtopuu v npuéMamu odpalieHus ¢ 1adopaTopHbIM
o0opynoBaHUEM, U3yUYE€HHE M ONUCaHHe (U3MYECKUX CBOMCTB 0Opas3LoB
HEOpPraHUYeCKUX BeIeCTB, HaOmoneHue ¢Gu3nueckux (TIaBjIeHHe BOCKa,
TastHUE JibJ1a, PACTUPAHHE caxapa B CTYIKe, KUIIEHHE U KOHJIEHCALIUSI BOIbI) U
XUMHYECKUX (TOpeHME CBE€YH, MPOKAJIUBAHHE MEIHOW  MPOBOJIOKH,
B3aMMOJENWCTBUE Mejla C KHUCJIOTOW) sIBJIEHWH, HaOJrodeHHe U OIHCaHue
NPU3HAKOB TMPOTEKAHUS XHUMHYECKUX peakuuil (pa3jiokeHue caxapa,

B3aUMOJEHCTBUE CEPHOH KHUCJIOTBI C XJIOPUAOM Oapusi, passioKeHHe
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runpokcuna meau(1l) mpu HarpeBaHUHU, B3aMMOIEHCTBHE JKeJie3a C PACTBOPOM
conu Meau(Il), usydyenue cnocoOoB pazenieHus: cMeceil (C MOMOIIBIO MarHUTA,
buIbTpOBaHHUE, BbIMAPUBAHUE, NUCTUJLIALMUS, XpoMaTorpadus), MpoBeaeHUe
OYHCTKM TMOBAPEHHON coNM, HaOMOOeHue U ONHMCaHWE pPe3yJIbTaTOB
MPOBENEHHSI ONBITA, HILTFOCTPUPYIOILETro 3aKOH COXPAHEHHs] MAaCChl, CO3JaHHE

Moesel MoJIeKy (11apOCTEePIKHEBbIX )

Baxneriine npencraBUTeNId HEOPraHUUECKUX BELECTB

2.1

Bo3nyx — cmech razo. CocraB Boznyxa. Kuciaopon — sneMeHT U mpocroe
BellecTBo. HaxoxneHnue kuciaopona B npupone, Gusnueckue U XUMUYeCKue
cBoiictBa (peakuuu ropenusi). Okcunpl. [Ipumenenue kucnopona. Crnocodbl
NOJYYeHUs] KUCJIOpoAa B J1adOpaTOPUU U MPOMBILLIEHHOCTH. KpyroBopot

kuciaopona B npupoae. O30H — annorponHas MoaudUKanus KUCIOpoaa

22

TennoBoit 3¢hdeKkT XUMHUECKOH peaKkLMH, TEPMOXHUMHUYECKHUE YpaBHEHHSs,
3K30- M 3HIOTepMHUUecKHe peaklud. TonaMBo: yroib U MeTaH. 3arps3HeHue

BO3/1yXa, yCUJIEHUE MapHUKOBOro 3(pdekTa, paspylieHue 030HOBOTO CJI0s

23

Bonopon — snemeHT u npocroe BewecTBo. HaxoxneHue Bogopona B NpUpone,
bu3uyeckue M XHMHYECKHE CBOMCTBA, MPUMEHEHHE, CHOCOOBbI IMOJYyYEHHMS.

Kucnors! 1 conu

2.4

ModsipHblil 00BEM ra3oB. Pacyérsl o XUMHUYECKUM YPaBHEHUSIM

2.5

®dusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBopbl
HacpiiieHHble ¥ HeHaChIlEHHbIE PaCTBOPbI. PaCTBOPUMOCTD BELLECTB B BOAE.
MaccoBass n0asi BellecTBa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOIBI.
OcHoBaHus. Posb pacTBOpoB B MpHUpOAE U B XKXU3HHU YeynoBeka. Kpyrosopor
BOIbl B NpHUpoAe. 3arps3HEHUe NpUPOAHbIX Boa. OxpaHa U O4YMCTKA

NPUPOAHBIX BOA

2.6

Knaccudukauus HeopraHudeckux coeauHenuit. Oxcuabl. Knaccudukanus
OKCHJIOB. coJieoOpasyromue (OCHOBHbIE, KHCJIOTHbIE, aM(pOTEpHblE) U
HecoseoOpasyromne. HomeHknarypa okcunoB. @uanyeckue M XUMHUYECKHE

CBOMCTBa OKCUIOB. [Tonydyenue okcuaos

2.7

OcHoBanus. Knaccudukanuss OCHOBAHMN: IIENOYM UM HEPACTBOPHUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHuil. PU3HUeCcKkHe U XUMUYECKHUE CBOMCTBA

ocHosanuil. [lonyuenue ocHoBaHuUM
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Kucnorel. Knaccuduxauus kucnor. Homenknarypa kucnor. ®@usnyeckue u
2.8 XUMHUYECKHe CBOMCTBAa KUCHOT. Psan akruBHoctu Mmerannos H.H. bekerosa.

ITony4yenue kucnor

0 Conu. Homenknarypa coneil. @usnyeckre U XMMHYECKHUE CBONCTBA COJICH.
ITonyuyenue conei

2.10 I'eneTndeckas CBA3b MEXAY KJ1aCCAMH HEOPraHUYECKUX COCUHEHUN

XHWMHUUYECKUN O3KCHEPUMEHT. KAadeCTBEHHOE OIpeNesieHHe COIepXkKaHUs
KHCJIOpOZa B BO3IyXe, MOJy4eHHE, COOMpaHHe, pacrno3HaBaHHE U M3y4YEHHE
CBOWCTB KHCJIOpOIa, HaOJII0AeHHe B3aUMOEHCTBUS BEIIECTB C KUCIOPOIAOM H
yCJIOBUSI BOSHUKHOBEHMUSI U MMPEKPALLEHUsI TOPEHUs (MoXKapa), 03HAKOMJIEHHUE C
oOpasuaMud OKCHOB M OINHUCAaHHE HMX CBOKMCTB, MOJYy4EHHE, COOUpaHHe,
pacro3HaBaHUE M U3YUEHHE CBOICTB BOmOpoaa (ropeHue), B3auMOAEHCTBUE
BOZJOpOnA c OKCHIOM menu(Il) (BO3MOXHO UCIIOJIb30BaHUE
BHJI€OMaTepUaoB), HabmoaeHne o0pa3LOB BELIECTB KOJHMUYECTBOM 1 MOJb,
HCCIeNOBAHUE OCOOEGHHOCTEH  pPacTBOPEHHMsS BEIECTB C  Pa3JIHYHOM
211 PacTBOPUMOCTBI), MPUIOTOBJIEHHE PACTBOPOB C OMNpENEJEHHOW MacCOBOH
' J0JIell  pacTBOPEHHOIO BEILLECTBA, B3aUMOAEHCTBHE BOAbI C MeETaJJIAMU
(HaTpueM U KajgpuueM) (BO3MOXXHO HCIOJb30BaHHE BHIEOMATEPHATIOB),
onpefeNeHue pPacTBOPOB KHCJIOT M LIEJOYEeH C MOMOIUBIO HHIHUKATOPOB,
HCCIeqOBaHUE OOpa3LOB HEOPraHWYECKHUX BELIECTB pa3IMYHBIX KJACCOB,
HaOMOIeHHe HM3MEHEHHUs] OKPAaCKM HHAMKATOPOB B PAacTBOpaX KHUCIOT H
esoyeil, usyuenue Bzaumoneiicreus okcuna menu(Il) ¢ pacrsopom cepHoit
KHUCJIOTBI, KHMCIOT C MeTajulaM{, peakLHil HeHWTpalu3aluuu, NOoJydyeHHe
HEPACTBOPUMBIX OCHOBAHUMN, BBITECHEHHE OJIHOIO MeTala APYruM U3
pacTBOpa COJIM, peLIeHHE 3KCIMEePUMEHTAJbHbBIX 3a1au Mo TeMe «BaxHeiue

KJIaCCbl HEOPraHUYECKUX COeIUHEHU I

ITepuonnueckuii 3akoH U Ilepuonnueckas cucteMa XMMHYECKUX 3JIEMEHTOB
3 JLU. Menpeneesa. CtpoeHue aToMoB. XuMH4eckasi CBsizb. OKHCIUTENBHO-

BOCCTAHOBUTECJIbHBIE pEAKLIUU

[TepBble MOMBITKM KjIacCUPUKAIUK XUMHUYECKUX 3jieMeHTOB. [loHsTue o
31 rpynmnax CXOIHBIX 3JIEMEHTOB (LIEJIOYHbIE U IIEJIOYHO3EMENTbHbIE METaJUIb,
rajoreHbl, UHEPTHbIE ra3bl). DJEMEHTbI, KOTOpble 00pa3yroT ampOTepHbIe

OKCHUAblI U THAPOKCHUIBI
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3.2

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

nepuoja U rpynmnsl 3J1€MEHTa
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Crtpoenue aromoB. CoctaB aToMHBbIX sinep. M3otonsl. Dnextponbl. CTpoeHue
3JNIEKTPOHHBIX O00O0JIOUEK aTOMOB MepBbIX 20 XHUMHUYECKHX 3JIEMEHTOB
ITepuonnueckoii cucremsl JI.M. Menneneesa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero nojoxxeHuto B Ilepuoanyeckoit cucreme [I.11. Menneneesa

3.4

3aKOHOMEPHOCTH HW3MEHEHHUsl paauyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METANINYECKUX W HEMETaJUIMYECKUX CBOMCTB MO IpynnaM M NepUoaaMm.
3nauenue [lepuonuyeckoro 3akoHa u Ileproanueckoi CUCTEMbl X MMHUECKHX
3JIEMEHTOB AJs pa3BUTUsA Hayku U npakTtuku. M. Mennenees — y4uéHbiil u

rpa>xaJaHuH

3.5

Xumuueckasi cBsisb. KoBajneHTHast (MOJsipHasi M HEMOJSIpHAsl)  CBSI3b.

aﬂeKTpOOTpI/IL[aTeJIbHOCTb XUMHYECKUX 31eMeHTOB. IoHHasl CBS3b

3.6

Crenenb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTEIbHEIE PE€aKLnu. HpOL[eCCbI

OKHUCJIEHUS] 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 PeaKLUi (TOpeHue, peaKkiuu Pa3IOKeHUs, COETUHEHHS )

9 KVIACC

Kon

IIpoBepsiemblii 31eMeHT coAepRAHUS

BemectBo u xumnyeckas peakuus. [losropenue

1.1

Ilepuonnueckuit 3axoH. Ileproguyeckas cucremMa XUMHYECKHUX 3JEMEHTOB
JLU. Menneneesa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB NEpPBbIX TPEX MEPHOMOB, Kajlus, KalbLHUs M HX
COEIMHEHUI B COOTBETCTBUM C MOJIOXKEHHEM 3JeMeHTOB B Ilepuoanueckoil

CUCTEME U CTPOCHUEM UX ATOMOB
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1.2

CrtpoeHue BemiecTBa: BHIAbl XMMHYECKONW CBA3H. THIBI KPUCTANIIMYECKHX
pelIETOK, 3aBUCUMOCTb CBOMCTB BeEIECTBA OT THIA KPUCTAIIMYECKOM
peleéTk M BHUAA XUMHUecKoi cBsa3M. Kiaccupukauuss M HOMEHKJIATypa
HEOpraHW4eckuX BelIeCTB (MeXAyHapoaHas U TpUBHalbHasA). XHUMHUYECKUE
CBOIMCTBA BELIECTB, OTHOCSLIMXCS K Pa3jMYHbIM KJIACCAM HEOPraHUYECKHUX

COGHHHGHHﬁ, FE€HETHYECKAs CBsA3b HEOPraHNUYCCKUX BEHIECTB

1.3

Knaccudukauus XMMUYECKHX peakLMi M0 pa3jHuHbIM MPH3HAKAM (110 YUCITY
M COCTaBY YYaCTBYIOIUMX B PEAKLMH BEIIECTB, MO TeruioBoMy 3¢ddexry, mo
U3MEHEHUIO CTeneHel OKUCIEeHUST XUMHYECKHUX 3JIEMEHTOB, I10 O6paTI/IMOCTI/I,
MO Y4YacTHUIO KaTanau3aTropa). OJK30- U SHAOTEPMHUYECKHE PpeaKLMH,

TEPMOXUMHNYECCKUE YPABHCHMUS. IlonsTue 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 XMMHMYECKOW peakUMu U

MOJIOXKEHUE XUMHYECKOTI'O PAaBHOBECHA

1.5

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE  PEaKLMH,  JJIEKTPOHHBIA  OanaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTENbHON  peakuuu. CocraBieHHe ypaBHEHUH
OKHCJIUTEJIbHO-BOCCTAHOBUTENBHBIX pPEAaKLHUI C MCMOJIb30BAaHHUEM METOAa

3JIEKTPOHHOTO OanaHca

1.6

Teopust 31eKTPONUTHYECKOH AUCCOLMALIMU. DJIEKTPOJUTHI U HEBJIEKTPOJIHUTHL
KaruoHsl, aHMOHBI. MeXaHHU3M JUCCOLIMALIMKU BELIECTB C Pa3IMYHbIMU BUAAMU
XuMu4eckor csizu. Crenenb nuccourau. CuiibHble U cliabble 3JIEKTPOJIUTHL.
Peakuuu HOHHOrO oOMeHa. Y CJIOBUSI MPOTEKAHUsl PeaKLMii HOHHOrO OOMeHa,
NOJHbIE U COKpall€éHHble HMOHHble ypaBHeHHUs peakuuid. CBoilcTBa KHCIOT,
OCHOBAaHUH U coJieli B CBeTe MpPENCTaBJIeHUIl 00 3JIEKTPOJUTUYECKOMN

auccouunauuu. KayecrseHHble peakliny Ha MOHBI. [IoHsATHE O ruaponuse coneil

1.7

XUMUYECKUI JKCIEPUMEHT. O3HAKOMJIEHHE C MOJENSIMH KPUCTAIHYECKUX
PELIETOK HEOPraHUYeCKUX BELIECTB — METAJJIOB U HeMeTa/uioB (rpadura u
ajamasa), CJIOXHBIX BEIIECTB (XJOpUIA HATPHS); UCCAENOBAHHE 3aBUCUMOCTH
CKOPOCTH XHMMYECKOH peakUMH OT BO3ACHCTBHS Pa3IUUYHBbIX (HaKTOPOB,
HCCIIeNOBAHUE  3JIEKTPONPOBOAHOCTH  PAaCTBOPOB  BELIECTB,  IpoLiecca
OMCCOLMALMM  KHUCJIOT, Luejo4ed M cojieil (BO3MOXKHO HCHOJb30BaHHE
BUIEOMATEPUAJIOB);, MPOBEACHUE OIMbITOB, WJUTIOCTPUPYIOLIUX MNPU3HAKH

NPOTEKaHUs peakLuii HOHHOro ooMeHa (0Opa3zoBaHMe OcazKa, BbIIEIEHHE ra3a,
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0o0Opa3oBaHHe BObI), OMBITOB, WJLIFOCTPUPYIOIIUX MPHUMEPBI OKHUCIUTENBbHO-
BOCCTAHOBHTEJIbHBIX peakluil (ropeHue, peakLy pa3oKeHUs, COeqUHEHHs),
pacno3HaBaHME€ HEOPraHMYECKUX BEIIECTB C IOMOLIBIO KayeCTBEHHBIX

peaxKLUi Ha HOHBI, pEeLIEHUE 3KCIIEPUMEHTAJIbHBIX 3a1a4

Hewmeramibl 1 ux coeMHEHUS

2.1

OOwas xapaktepucTuka rajmoreHoB. (OCOOEHHOCTM CTPOEHHs aTOMOB,
XapakTepHble creneHu okuciaeHus. CTpoeHue U (pu3HuUecKue CBOICTBa
NPOCTHIX BELIECTB — rajJoreHoB. XHUMHYECKHUE CBONCTBA Ha MPUMEPE XJiopa
(B3aMMOAEHCTBHE C MeTa/llIaMH, HEMETAJUIAMH, ILeJI0o4YaMH). XJIOPOBOAOPOA.
CounsiHas KHUCJIO0Ta, XHWMHYECKHE CBOﬁCTBa, MOJIY4YE€HUE, MNPpUMEHEHUE.
JelicTBue XxJjiopa M XJOPOBOAOPOAAa Ha OpraHu3M 4esoBeka. BakHeiue

XJIOPpUABbI U UX HAXOXAECHUE B IIPpHUPOAE
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OOwiast xapakrepucTrka 3jeMeHTOB VIA-rpynnel. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u pusnueckue CBOHCTBA
NPOCThIX BELIECTB — KUCJIOPOAAa M cepbl. AJUIOTPONHbIE MOAMGPUKALMH
KUCJIOpoaa U cepbl. XuMHUUYECKHe CBOMCTBA cepbl. CepoBOAOPON, CTPOCHHUE,
(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 crenuduyeckue). XUMUUECKUE
peaKLMy, JIeXallie B OCHOBE MPOMBILUIEHHOrO crocoda MojJy4yeHusi CepHOMH
KHUCJIOTBI. HpI/IMeHeHI/Ie. Conu cepHoﬁ KUCJIOThI, KaUECTBCHHAA pE€aKLusl Ha
cynbdar-noH. HaxoxneHune cepel 1 € coequHeHul B npupoae. XMMHYeCcKoe
3arpsi3HEHUE OKPY KArOIIEH Cpeabl COEAUHEHUSIMU Cepbl (KUCIOTHbBIE JOXIH,

3arpsi3HEHHE BO3lyXa U BOJOEMOB), CIIOCOOBI €ro NpeaoTBPaLEeHHs
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OO6wiast xapakrepucTuka 3jeMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOEHHs
aTOMOB, XapaKTepHble CTENEHU OKHCIeHHs. A30T, paclnpoCTpaHEHHE B
npupone, GpusnuecKkue U XuMu4eckue cBoiictea. KpyroBopor asora B mpupoe.
AMMI/IaK, €ero (1)H3H'{6CKI/IG H XHMHYECKHE CBOﬁCTBa, MNOJYy4Y€HHUE U
npumeHeHue. Conu aMMoOHUs, UX (U3MYECKHe U XUMHUYECKUE CBOWCTBA,
npumeHeHue. KauecTBeHHas peakliMsi HAa MOHbl aMMOHMsI. A30THast KUCJIOTa, €€
nojy4yeHue, GU3MUECKUE U XUMUYECKHE CBOMCTBA (001IMe KaK MPEeACTaBUTEIS
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 pocdopa, huznIeckre U X UMHYECKHUE
ceoiictBa. Oxcun ¢docdopa(V) u dochopHas kucnora, ¢usuyeckue u
XUMHUYECKHe CBOMCTBA, mojydeHue. Mcnonb3oBaHue ¢ochaToB B KayecTBe

MHHEPAJIbHBIX yIOOpEeHUi

2.5

OOwiast xapakrepucTrka 3jeMeHTOB IVA-rpynnel. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTENEeHM OKHCIEHHs. YTIJepoid, aJIOTPONHbIE
Moau(UKalMy, pacnpoCTpaHEHHe B NpUpone, (PU3HUecKue M XUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopor yriepona B npupone. OKCunabl yriepoaa,
X (QU3NUECKHe U XUMHUUYECKHE CBOICTBA, NEHCTBUE HA KMBbIE OPraHU3MBI,
MOJy4YeHUE U MPUMEHEHHE. DKOJIOrH4eCKHe MPOOJIEMbl, CBSI3aHHbIE C OKCHIIOM
yraepona(IV); rumoresa rinoOanbHOrO MOTEIJIEHUs] KJIMMATa, MapHUKOBBIA
s dekt. YronbHas KuUCIOTa U €€ coiu, ux (usudeckue U XUMHUYECKUE
CBOWCTBa, MOJy4eHHe U npuMeHeHue. KauecTBeHHasi peakuust Ha kapOOHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B ObITY, MEIULIMHE, TPOMBIIIJIEHHOCTH U

CEJIbCKOM XO3SHUCTBE

2.6

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

COeqUHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBA, TNOJy4YeHHE U
npumeHeHue. CoeanHeHus kpemHusi B npupone. OO0mue npeacraBieHus oo
okcuae kpemMHus(IV) u kpemuueBoit kucnore. CUIMKATBI, UX UCIIOJIb30BaHUE
B ObITy, MeOMLMHE, TMPOMBILUIEHHOCTH. BaxHelue CTpoUTeIbHbIE
MaTepuaibl. KepamHKa, CTEKJIO, LieMeHT, 0eToH, keje300eToH. [IpoOnembl
©e30MacHOro MCIOJIb30BAHUS CTPOHMTEIbHBIX MaTe€pHajoB B IMOBCEIHEBHOM

JKHU3HU

2.8

XUMHYECKUI SKCIEPUMEHT: M3y4eHHe OOpa3LiOB HEOPraHHYECKUX BELIECTB,
CBONCTB COJISHON KHCJIOTBI, IPOBEIEHUE KaYECTBEHHbIX PEAKLIMH Ha XJOpUM-
MOHbl W HaONOJeHHE NPU3HAKOB MX MPOTEKAHMsI, OMNBITHI, OTpPaXKaAKOLIHe

(bmnqecxne U XUMHUYEeCKHe CBOMCTBA raJIOr€HOB U UX COEqUHEHUH (BO3MO)KHO
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MCIOJIb30BAaHHE BHIEOMATEPHANIOB), O3HAKOMJIEHHE C OOpa3LiaMHu XJIOPHIOB
(rajoreHUIOB), O3HAKOMJIEHHE C OOpa3uaMu Cepbl U €€ COEeTUHEHUSIMU
(BO3MOXXKHO HCHOJB30BAHHE BHIEOMATEPUANIOB), HaONIOIEHHE mpoLecca
oOyrIMBaHUs caxapa noj NeiCTBMEeM KOHLEHTPHPOBAHHOIN CEPHOW KHUCIIOTHI,
M3y4YeHHE XMMUYECKUX CBOHCTB pa30aBJIeHHOW CEPHON KHCIIOTHI, NPOBENEHHE
KaQueCTBEHHOH peakuMd Ha cynbdaT-uoH U HaOmoJeHHe TIpH3HaKa eé
NpOTEKaHUs, 03HAKOMJIEHHE ¢ PU3UIeCKUMH CBOICTBaMHU a30Ta, ocdopa U ux
coeaMHEHUI (BO3MOXHO HCIHOJB30BaHUE BHIEOMATEPHANIOB), OOpasLaMu
a30THBIX U GPOCcHOpHBIX yHOOpeHuUi; monydeHue, coOupaHue, pacrno3HaBaHUe
M M3yuyeHHE CBOICTB aMMHaka, NMpOBeJeHHE KaueCTBEHHbIX peakLMil Ha HOH
aMMOHusT W QochaT-uOH M H3YYeHHE [PU3HAKOB HX IMPOTEKaHUS,
B3aMMO/ZIEHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIIbIO (BO3MOXKHO
MCMOJb30BaHHE BHIEOMATEPHANIOB), M3yuY€HHE MOfeNel KPUCTATMYECKUX
pewérok anmasza, rpaduTa, ¢yJuiepeHa; O3HAKOMJIEHHE C IPOLECCOM
ancopOLMM paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTUBOrasa; NoJy4eHHe, COOMpaHue, pacro3HaBaHHUE M HU3Y4YEHHUE CBOMCTB
YIJIEKUCIIOrO ra3a, NpOBENeHHE KayeCTBEHHbIX pEakLUMi Ha kapOoHaT- U
CHJIMKAT-UOHbl M H3yY€HHE INPU3HAKOB HX INPOTEKaHHUs, O3HAKOMJIEHHE C
NpOAYKLMEH CHJIMKAaTHON NPOMBILUIEHHOCTH; pellleHHe 3KCIEPUMEHTabHbIX

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

MeTamibl U UX COeTUHEHUS

3.1

OO1iast xapakTepHCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHHUHU
ux nonoxenus B Ilepuoanueckoil cucreme xumudeckux sjiemeHtos .M.
Menneneesa u ctpoeHust arToMoB. CTpoeHUe MeTalIoB. Merannnueckas CBsi3b
M MeTaJulMyecKass KpHUCTaJJMuecKasl peliérka. ODJEeKTPOXUMHYECKUH psn

HanpsiKeHUH METaJIOB

3.2

duznueckue U XUMHUYeCKHe CBOHCTBAa MeTaJlioB. O01mue crocoObl MoTyyeHus
MeTayuioB. IToHsITHE O KOPPO3UH METANIOB, OCHOBHBIE CITOCOOBI 3ALUTHI UX OT
koppo3uu. CriaBel (CTanb, 4yryH, JIOPATIOMUHUH, OpOH3a) U UX TPUMEHEHHE

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 HIEJIOYHBbIX METAJJIOB U HX

COeqUHEHUN

3.4

I[IlenouyHo3eMeNbHbIE MeETaJlJibl MAarHuili M KaJbLMHA: IIOJIOXKEHHE B
Ilepuonnueckoit cucreme xumuueckux ssemeHtoB J[M. Menneneesa;
CTPOEHUE UX aTOMOB, HaXOXaeHue B npupone. Puznyeckue U XMMUUECKUE
CBOWCTBA MarHus MU Kaiblus. BakHelinue coenuHeHUs KajabLus (OKCHI,

rUApOKCUn, cojiu). JKECTKOCTb BOMIbI U CIIOCOOBI €€ YCTPaHEeHUs

3.5

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

ruapokcuaa aJtOMUHUA

3.6

XKeneszo: nonoxenue B [lepuonnueckoi cucteme XumMuueckux sneMeHTos 1. 1.
MeHnneneeBa, CTpOGHHE aTOMa;, HaxoxaeHuHe B mnpupone. Pusnuyeckue u
XUMHYECKHE CBOMCTBA >kene3a. Okcuabl, ruapokcunsl U conu xene3a(ll) u

xene3a(lll), ux cocras, CBOICTBA U NMOJyuYEeHHE

3.7

XUMHYECKHUI SKCTIEPUMEHT: O3HaAKOMJIEHHE ¢ 00pa3LiaMy METAJIJIOB U CIJIaBOB,
X (PU3MUECKUMU CBOHCTBAMH, U3yuU€HHUE PE3YyJbTaTOB KOPPO3UU METAJJIOB
(BO3MOXKHO UCIOJIb30BaHUE BUIEOMATEPHAJIOB), 0ocoOeHHOCTe
B3aMMOJENUCTBUSI OKCHAA KajbLMs W HATpusi C BOAOH (BO3MOXHO
MCMOJb30BaHHE BHIEOMATEPHANIOB), MCCIEN0BAaHHE CBOMCTB XECTKONW BOIBI,
npouecca TrOpeHUs >keje3a B Kucjaopoie (BO3MOXKHO HCIOJIb30BaHHE
BUIEOMATEPUAJIOB); MPU3HAKOB NMPOTEKAHUS KAYECTBEHHbBIX PEAKL[UI HA UOHBI
(marnus, kanbuusi, amroMuHus, uuHka, xkene3a(ll) u sxenesa(Ill), memu(Il);
HaOJFOIeHNe U OMUCAHUE MPOLIECCOB OKPALIMBAHUS TJIAMEHH HOHAMU HATpUs,
Kanuss M Kajgblusl  (BO3MOXKHO  HCIIOJB30BAHHE  BHIEOMATEpPHAJIOB);
uccieoBaHue aM(pOTEpHbIX CBOMCTB I'MIPOKCHIA AJFOMUHHUS M TMIPOKCHUIA
LIMHKA;, PELIEHHUEe SKCIEPUMEHTAIbHBIX 3a7a4 Mo TeMe «BakHelue MeTaIbl

H UX COCAUHEHUA»

XHMHs U OKpY>Karo1as cpena

4.1

HoBrie matepuanel 1 TexHosoruu. Beuecrsa U Matepuanbl B NOBCEAHEBHOM
JKU3HU YeJoBeKka. XUMHUs U 310pOBbe. bezonacHoe UCnoIb30BaHUE BELIECTB U
XUMHUECKUX peakuuii B ObiTy. [lepBas momolnp nNpu XUMUYECKUX OXKOraxX W

OTpPAaBJIEHUSAX
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OCHOBBI ~ 3KOJIOTMYECKOH  TIpaMOTHOCTH.  XHMHYECKOe  3arpsi3HeHHe

okpyxatoteii cpenst I[TIJIK. Ponb XuMuu B peliieHHH 3K0JIOrHYECKUX MpodieM.

42
[TpuponHble MCTOUYHUKU YIJIEBOIOPONOB (Yyrosib, MPUPOAHBIA ra3, He(Tb),
NPONYKTHI UX MepepaboTKH, UX POJib B OBITY M MPOMBILUIEHHOCTH

43 XUMHYECKHU I 3KCIIEPUMEHT: U3yueHHe 00pa3LioB MaTepPHAJIOB (CTEKJIO, CIIJIaBbI

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
NMpPOBEPsSIEMOro
TpeOOBaHHS

IIpoBepsiemble TpeGoOBaHHUSI K MPeIMETHBIM pe3yJbTaTam
0a30BOro ypoBHsI 0CBOEHHUs OCHOBHOI 00pa3oBaTe/IbHOI
NMporpaMmbl 0CHOBHOr0 o01ero oopasosanust Ha ocHose PI'OC

1

IIpencrasnenue:

1.1

O TO3HABa€MOCTH SIBJIEHUI MpPUPOIbI, NMOHMMaHHE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMHMYECKOH HayKH Kak 00JIACTH COBPEMEHHOIO
€CTeCTBO3HAHHUS, KOMIIOHEHTa OOIIEH KyJbTypbl M MPAaKTHUYECKON
OEATENIbHOCTH 4YeJIOBeKAa B YCJIOBHUAX COBPEMEHHOro OOLIecTBa;

NMOHUMAHUE MECTA XUMHU CPEAN APYTUX €CTECTBEHHBIX HAYK

1.2

O Hay4HbIX ME€TOAAaX IMO3HAHUS, B TOM HHUCJIE€ SKCIIEPUMEHTAJIBHBIX U
TECOPETHYECKUX METOAAX HMCCICAOBAHHMSA BE€IIECTB W HU3YUYCHUSA
XUMHNYECKHUX peaKum‘i; YME€HHUE HUCIOJB30BaTb MOACIU  IJid

0OBSICHEHUST CTPOE€HUA aTOMOB U MOJIEKYJI

1.3

0 cdepax npodeCCHOHATbHON AESITeIbHOCTH, CBSI3aHHBIX C XHUMHEH
U COBPEMEHHBIMH TEXHOJIOTMIMH, OCHOBAHHbBIMU Ha OOCTHXKCHUAX
XUMHUYECKONH HAayKH, YTO MO3BOJUT OOYYAOLIUMCS pacCMaTPUBATH
XUMHIO Kak cdepy cBoed Oyayuwed mnpodeccuoHaNbHOI
NeSTEebHOCTH M CAeNlaTh OCO3HAHHBIN BBIOOP XHMMHH  Kak
npoUIbHOrO NpeaMeTa MPU TMepPexone Ha YPOBEHb CPeIHEro

oburero obpazoBaHus

Bnanenue 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 CJIOKHOE BELIECTBO, OMHOPOIHAS U
HEOQHOPOIHAs! CMEChb, OTHOCHTEJIbHbIE AaTOMHAsi U MOJIEKYJIsIpHast
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsT Macca, MOJISIPHbIN
00BbEM, OKCHJ, KUCJIOTa, OCHOBaHUE, COJb (CpemHsisl), XUMUYeCKas
peaKLlI/ISI, peaKuym COCAHUHEHMHS, peaKuym pasnomeﬂm, peaKuym

3aMeLleHHs, PeaKLMH OOMeHa, TeruloBoH 3pQeKT peakLuu, 3K30- U
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SHIOTEPMHUYECKHE PEAKLIMH, PACTBOP, MAacCOBasd NOJII XUMHYECKOTO
3JIEMEHTa B COEIMHEHMM, MaccoBas [JOJI1 W NPOLEHTHas
KOHLIEHTpaLUsl BELECTBA B paCTBOPE, AAPO aTOMa, 3JIEKTPOHHbIN CIION
aroMa, aToMHasi opOuTab, paguyc aToMa, BaJEHTHOCTb, CTENEHb
OKHCJIEHHUs, XUMUYECKasi CBA3b, JJIEKTPOOTPULATENbHOCTD, NOJSIPHASA
U HEMNOJIspHasl KOBAJIEHTHAasl CBsI3b, MOHHAs CBsA3b, METaJUIM4ecKas
CBsI3b, KpHCTAJUIMYECKas peLIETKa (aTOMHasi, MOHHAsl, MeTaJllIuecKas,
MOJIEKYJISIpHAasi), UOH, KaTHUOH, aHUOH, 3JIEKTPOJIUT U HE3JEKTPOJIHT,
JNIEKTPOJIMTUYECKAss OUCCOLMALMS, pEeaKLUUHd HOHHOro obOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBHUTEJNIb, OKHCJIEHHE MW BOCCTAHOBJIEHUE, 3JIEKTPOJIN3,
XHUMHYECKOe paBHOBECHE, OOpaTUMble M HEOOpaTHMbIe peaKLUH,
CKOPOCTb XUMH4YECKOH peakumy, karanuzarop, IIJK, kopposus

METAJIJIOB, CILJIABbI

22

OCHOBOIIOJIATAIOIINE 3aKOHbl XHMHH. 3aKOH COXPAaHEHHsI MacChl,
nepuoaudeckuii 3akodH J[ M. MenneneeBa, 3akOH NOCTOSIHCTBA

COCTaBa, 3aKOH ABOTraapo

23

TEOPUM  XUMHU.  ATOMHO-MOJIEKYJISIPHAas ~ TeOpusi,  Teopus

3JIeKTpOJII/ITI/I"IeCKOI7I AUCCOLMAalIMHU

Brnanenue ocHOBaMH XMMHUYECKON IPaAMOTHOCTH, BKJIFOYAKOLLEH:

3.1

yMEHHE TMpPaBUJIbHO MCIOJIb30BATh H3YYEHHbIE BELIECTBA U
mMatepuanbl (B TOM 4YHCJIE MHUHEpaJibHble yNOOpEHUs, MeTaulbl U
CIUTaBbl, TMPOAYKTbI  MepepadOTKH  MNPUPOAHBIX  HCTOYHHUKOB
yrJaeBOIOPOAOB (yIiisi, MPUPOIHOro ra3a, He)TH) B OBITY, CEIbCKOM
XO35IHCTBE, Ha TMPOU3BOJACTBE W TMOHMUMAHHUE 3HAYEHUS IKHUPOB,
OenKoB,  yrJIEBOOOB AJsl  OpPraHU3Ma  YejoBeKa, yMeHHe
NPOrHO3UPOBATh BJIMSIHUE BELIECTB U XUMHYECKHX IMPOLIECCOB Ha

OpraHM3M ueJioBeKa U OKPYXKAIOLIYI0 MPUPOAHYIO Cpeny

3.2

YME€HUE UHTCIPUPOBATb XUMUUYECKHUE 3HAHUA CO 3HAHUAMU APYTrHUX

yueOHBbIX MPEAMETOB

33

HaJIU4YHe OMNbITa pabOThI C Pa3IMYHBIMU UCTOYHUKAMHU UH(DOPMALIUU
NOo XMMHUHU (Hay4yHasi U HAy4YHO-TNOMyJISIpHAsl JIMTepaTypa, CJIOBapH,

CIIPaBOYHHUKH, HHTEPHET-PECYPCHI)
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yMeHHE OOBEKTHBHO OLEHHMBATh HMHGOPMALMIO O BEIUECTBAX, HX
34 NPEeBpPALEHUAX U MPAKTUYECKOM TPUMEHEHHMM U  YMEHHe

UCIMOJNB30BATh €€ 1A PE€LIEHUA yqe6H0-n03HaBaTeanbe 3aga4

Bnanenue ocHOBamMHM MOHATUHHOrO amnmnapata ¥ CUMBOJHUYECKOIO
S3bIKa XMMUHU JIJIs1 COCTaBJIeHUs] (HOPMYJT HEOPraHMUECKUX BELIECTB,
YpPaBHEHUH XHUMHYECKUX pEaKLMi, OCHOBAMH XHUMHUYECKOMU

HoMmeHkJaTypbl (IUPAC u TpuBHaIbHOI)

VYMeHue oObsACHATh CBsA3b MOJOXKEHUs dyeMeHTa B [lepronnyeckoi
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHUS] aTOMOB
5 XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsiA simpa, oOliee 4YUCIO
3JIEKTPOHOB), pPaCHpeneNeHHeM 3JIEKTPOHOB IO 3HEPreTH4eCKUM

YPOBHAM aTOMOB NEPBbIX TpéX NEPUOAOB, KaJINd U KaJlbLIUs

IlpencraBieHue O  NEPUOAUYECKONM  3aBUCUMOCTU  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aTOMa, 3JIEKTPOOTPHULIATENbHOCTD),
6 NPOCTBIX M CJOXHBIX BELIECTB OT IOJOXEHUS 3JIEMEHTOB B
Ilepnoauueckoit cucreme (B MajbIX MepuomaX M IJIaBHbBIX

MOATPYIIax) U 3JIeKTPOHHOIO CTPOEHHS aToMa

7 YMmeHue knaccupuuupoBaTh:

7.1 XUMUUECKHUE 3JIEMEHTHI

7.2 HEOPraHU4eCKHUE BELIECTBA

73 XUMHUYECKHE pPEaKLUU

8 YMeHue onpenensTs:

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

82 BUI XMMHYECKOH CBSI3M U TUN KPUCTAIIUYECKOH CTPYKTYphl B
COEIMHEHUSIX

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

8.4 OKUCJIUTEJb U BOCCTAHOBUTEIb

9 YMeHue xapakrepu3oBaTh pHU3HUECKHUE U X UMUYECKHE CBOWCTBA:

NpPOCTBIX BeLECTB (KUCIOPON, O30H, BOAOPOH, rpadur, anmas,
9.1 KpeMHHi, a3oT, ¢ochop, cepa, XJOp, HATPUH, Kanuii, MarHui,

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

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

02 M), oxcuns! yraepoxna (I u IV), kpemuus (IV), azora u pocdopa (111
u V), ceppt (IV u VI), cepHucras, cepHasi, a30THCTasi, a30THasl,
docdopHas, yrojpHasi, KpeMHUEBAsI KUCIOTA U UX COJIH)
NPOrHO3UPOBAaTh M  XapakTepU3oBaTb CBOICTBA BELIECTB B

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

' 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXXHOCTb IMpPOTEKaHHs
XUMHUYECKHX MPEeBpalleHU B Pa3IMUHBIX YCIOBUSIX

10 VYMeHHne coCTaBiATh MOJIEKYJISIPHbIE U MOHHBIE YPABHEHUS PeaKLuil,
B TOM 4HCIIE:

10.1 peakLui HOHHOro oOMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUM

103 WIIIOCTPUPYIOIUX XUMHUYECKHE CBOMCTBA HM3YyUYEHHBIX KJAcCOB

' (rpymnm) HeOpraHU4eCKHX BELIECTB

10.4 NOATBEPKAAKIIUX NEHETUUECKYHO B3aUMOCBSA3b MEXIY HUMHU

11 VYMeHne BIMUCIATD (MPOBOAUTD PACUETHI):

1 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BELIECTB,

' MaCCOBYIO J0JI0 XMMHYECKOI'0 3JIEMEHTA B COEIMHEHUH

11.2 MaCCOBYIO JOJIIO BELIECTBA B PACTBODE,

11.3 KOJINYECTBO BELIECTBA U €ro Maccy, 00beM ra3oB

14 MO YpPaBHEHUSIM XHMHYECKHX peaKLUil MU HaxXOIUThb KOJIHUYECTBO

' BELLECTBA, OOBbEM U MAaCCy PEareHTOB MM MPOAYKTOB PEaKLUH

12 Bnanenue (3HaHue OCHOB):

OCHOBHBIMM ~ METOIAaMH HAay4yHOro no3HaHus (HabmroneHue,

91 M3MepEeHHE, IKCIIEPUMEHT, MOZIeIMPOBaHKE) NPU U3YUEHUH BELLECTB

' M XUMHUYECKUX SIBJIEHUH; yMeHue copmynupoBaTb npodiemy u
NPEeJIOKUTh NMyTH €€ peLleHus
192 Oe3omacHOil pabOThl ¢ XUMHUECKMMM BEIIECTBAMU, XUMUYECKOM

nocynoi u 1aboparopHbIM 000PYaOBaHHEM
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12.3

NpaBUIAMH Oe3omacHOro oOpaiueHus c BEIleCTBAMH,
UCMOJIB3YEMbIMH B HOBCQHHQBHOﬁ ’)KHU3HHU, IIpaBUJIaMH MMOBEACHUS B
Hensix cOepekeHHs! 30POBbsl MU OKPYIKAaLIed NPUPOAHON Cpenbl;
NOHUMaHue Bpena (OMaCHOCTH) BO3AEHUCTBUS HA JKUBbIE OPraHU3Mbl
onpenenéHHbIX BELIECTB, Croco0oB YMEHbIIEHUS "

NpeAOTBPALIEHHUs] UX BPEIHOTO BO3AENCTBUS

13

Hanuuue NPAaKTHYECKUX HABBIKOB MJIAHUPOBAHUA U OCYLHECTBJICHUA

CIEAYHOIUX XUMHYECKUX SKCIIEPUMEHTOB!

13.1

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

WJUTIOCTPUPYIOIIHME TPU3HAKU NMPOTEKAHUsI XUMUYECKUX PEaKLUN

13.2

M3yueHHe CrocoOOB pa3aeneHus cMecei

13.3

NoJydeHHe KHCJIOpOAa M HU3YyYEeHHE €ero CBOMCTB; MOJy4YeHHe
BOJOPOZa U U3yUYEHHE ero CBOMCTB, MOJyuyeHHe YIIEKUCIOro raza u
MU3y4YEHHE €ro CBOWCTB, IMOJyYEHHE aMMHaKa W HU3Y4YeHHE €ro

CBOWCTB

13.4

NPUrOTOBJIEHHE pacTBOPOB C ONPEAENEHHON MacCOBOM A0JeH

PacTBOPEHHOIO BELIECTBA

13.5

NpUMEHEHHE  MHOUMKATOpOB  (JlakMyca,  MeETHJIOpaHXka U
beHondTanenna) ans onpeneNeHusl XapakTepa cpenbl B pacTBOpax

KUCJIOT U Liejouei

13.6

UCCJIEIOBAHUE M ONUCAHUE CBOMCTB HEOPraHWYEeCKUMX BELLECTB
Pa3IMUYHBIX KJIACCOB; U3YYEHHE B3aUMOIEHUCTBHUS KUCIOT C METAJIJIaMH,
OKCUJaMM  METAJUIOB,  pPacTBOPUMBIMU W HEPACTBOPUMbBIMHU
OCHOBAHHUSIMM, COJISIMH, TMOJYYEHHE HEPACTBOPUMBIX OCHOBAHMH,
BBITECHEHHE OIHONO MeTajja JpyrMM H3 pacTBopa COJH,
uccieoBaHue aM(OTEPHBIX CBOWCTB THAPOKCUAOB ANKOMUHHUS U

IHUHKa

13.7

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

«BaxkHene MeTajuibl U UX COETUHEHUS




rocyJapCTBEHHOE O10KeTHOE 001Ico0pa3oBarenbHoe yupexacHue Camapckoi 061acTH ruMHA3Hs
umeHu 3acaykeHHoro yuutens Poccuiickoit @eaepaiuu Cepres Bacunbesuua bafimeHosa ropoaa
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XUMUYECKHE  JKCIEPUMEHTBI,  WIIIOCTPUPYIOIIHE  TMPU3HAKU
NPOTEKAHUST pPeaKHii HOHHOTO OOMeHA; KaueCTBEHHbIE PEaKI[MH Ha
138 NPUCYTCTBYIOIIIME B BOIHBIX PacTBOPaxX HOHBI XJOpUA-, OpoMU.-,
' woauna-, cyiabdar-, docdar-, kapOOHAT-, CUIUKAT-AaHUOHBI,
TUAPOKCHI-MOHBI, KATHOHBI aMMOHHUSI, MArHUS, KaJbLIMsl, aJTFOMHHUS,

xene3a (2+) u xkenesa (3+), menu (2+), nuHKa

14 VYmMmeHue:

NpPENCTaBNATh pPEe3yJbTaThl JKCIEpPUMEHTa B (OpMe BBIBOIOB,
14.1 NOKa3aTeNbCTB, rpa@ukoB M TaOMUI U BBISBJISATH 3MIMUPUYECKHE

3aKOHOMEPHOCTHU

YCTaHABJIMBATb CBsA3H MEXOY p€aJIbHO Ha6JI}OHaeMbIMI/I

14.2 XUMHUYECKUMHU SIBJIEHUSIMH M TMpOLIECCAaMM, IPOUCXOOSALIMMH B

MaKpO- U MUKPOMHpE, OOBSICHATb NPUYHHBI MHOTOOOPa3usi BELLECTB
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umeHu 3acaykeHHoro yuutens Poccuiickoit @eaepaiu Cepres Bacunbesuua bafimeHosa ropoaa

IToxBuctHeBO ropoackoro okpyra [ToxsucrheBo Camapckoii obnactu

IHNEPEYEHD DJIEMEHTOB COAEPXAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM J3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsiemMblii 31eMeHT COAeP:KAHUS

HepBOHa‘{aHbeIe XUMHNYECKHUE ITOHATHA

1.1

Yucrele BewectBa U cmecu. CriocoOrl pasneneHus: cmecei

1.2

ATOMBI U MOJICKYJIBI. Xumuyeckue osyaeMeHTbl. CHMBOJBI XMUMHYECKHUX

DJIEMEHTOB. HpOCTbIe H CJIOKHBI€ BELIECTBA.

1.3

Xumuueckast (opmyna. BaneHTHOCTP aTOMOB XHUMHUYECKHX 3JIEMEHTOB.

CTeneHnb OKUCIEHUS

1.4

3aKkOH IIOCTOSIHCTBA cOCTaBa BellecTB. (OTHOCUTEJbHAsT aTOMHas Macca.
OtHocuTenbHas MOJIEKYJIAPpHAA Macca. MaccoBast 70Jis XUMHYECKOI0 3JIEMEHTA

B COCAUHEHHH

1.5

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

B3auMocBsi3b KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX €AWHUL] BELIECTBA

1.6

duznyeckue U XUMHUYECKHE sIBIeHUs. XUMUYECKast pe€akuusa u eé IMpU3HAaKH.

3aKOH COXpaHEHHsI MacChl BELECTB. XMMHUECKHUE YPaBHEHUS

Ilepuonnueckuit 3axkoH u Ilepuonuueckass cucteMa XMMHUYECKHUX 3JIEMEHTOB

.. Menneneea. CTpoeHHUE aTOMOB

2.1

Ilepuonnueckuit 3akoH. Ilepuonuueckass cucremMa XHUMHMUYECKUX 3JEMEHTOB
JA.U. Menneneesa. Ilepuoael u rpynnbl. PU3NUECKUN CMBICT MOPSIAKOBOIO

HOMepa, HOMEpOB Nepuoia U IPyIIbl dJIeMEeHTa

22

Ctpoenue atomoB. CoctaB aToMHbIX saep. M3oronsl. DnexTponsl. CTpoeHue
SJIEKTPOHHBIX 000JIOUEK aTOMOB NEPBBIX 20 XMMHYECKHUX 3JIEMEHTOB

ITepuonnueckoii cucrems! .M. Menneneena

23

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBbIX TPEX
NepUOIOB, Kaius, KajapUus (paguyca aTOMOB, 3JEKTPOOTPULIATEIbHOCTH,
METAJUIMYECKUX W HEMETa/UIMYECKUX CBOWCTB) W WX COEOUHEHUNH B
COOTBETCTBUU C TOJIO)KEHHEM 3yeMeHTOB B llepuoguueckoit cucreme u

CTPOCHUEM UX ATOMOB

CtpoeHue BelecTBa
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3.1

Xumuueckasi cBsi3b. KoBaneHTHass (MoOJsipHasi M HEMOJIIPHAsi) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMeHTOB. HMoHHass  CBsI3b.

Merannuueckas CBSI3b

3.2

Tunel KpUCTAJUIMUECKUX pEIIETOK (aTOMHas, HOHHas, MeTaljJu4eckKasi),
3aBUCHUMOCTb CBOWCTB BELIECTBA OT THNA KPUCTAJUIMUECKOHW PELIETKU U BUAA

XUMUYECKOH CBI3HU

BaxHeiiline npencraBUTeNM HEOPraHMYECKUX BellecTB. Hemeramibl U ux

coenuHeHus. MeTajjibl U UX COeIUHEHUS

4.1

Knaccudukauus ¥ HOMEHKJATypa HEOPraHMYeCKUX COEAUHEHHId: OKCHAOB
(coneobpasyrougue: OCHOBHBIE, KUCJIOTHBIE, amM(oTepHbIe) "
HecosieoOpasyrolme; OCHOBAHUH (IIEJOYM W HEPACTBOPHUMBIE OCHOBAHHS);
KUCJIOT (KHCIOpOACOAep)Kalue U OECKUCIOPOAHbIE, OIHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KHCIIbIX)

42

dusuyeckue M XHUMHYECKHME CBOMCTBA MPOCTBIX BELIECTB-HEMETAJJIOB:

BOZOPO/A, XJIOpa, KUCJIOPOA], cepbl, a30Ta, ¢pocdopa, yriepoaa, KpeMHHs

43

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

PsiA HaNPsKEHUH METaIoB

4.4

duzuyeckue U XUMHYECKHE CBOMCTBA BOOOPOAHBIX COeIUHEHUH HEMETAJIJIOB:

XJIOPOBOJOPOAA, CEPOBOAOPOIA, aMMUAKA

4.5

dusznueckue U XUMUYECKHE CBOMCTBAa OKCUIOB HemeTasuioB: cepbl (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(Il) u

xene3a(ll, III). ITonydyenune okCMIOB METAIIOB

4.7

XuUMUYeCcKHe CBOMCTBA OCHOBAHUI U aM(pOTEPHBIX TMIPOKCUIOB (Ha MpUMepe
TMIPOKCUIIOB aJIIOMHUHUSA, Jkene3a, UMHKA). [lomyuyeHue oOCHOBaHUN WU

aM(OTepHBIX THIPOKCUIOB

4.8

OO01re XMMHYECKHE CBOMCTBA KUCJIOT: XJIOPOBOAOPOAHOMH, CEPOBOJOPOIHOH,
CEpHUCTOM, CepHOM, a30THOM, (hochopHOH, KpeMHHEeBOMH, yronbHONH. Ocobbie
XUMHUYECKHE CBONCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOHW KHUCIOT.

[TonyuyeHnue kucnor

4.9

OO6wme xuMuyeckue cBoicTBa cpenHux coneil. [lonyuenue coneit
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4.10

[TonyueHue, coOupaHue, pacro3HaBaHHWE BOAOPOAA, KHUCIIOPOAa, aMMHAKa,

YIJIEKUCIIOTO ra3a B J1abopaTopuu

4.11

[TonyueHue amMmmHaka, CEpHOI M a30THOH KUCJIOT B NMpoMbILLIeHHOCTH. O0mmue

CITOCOOBI MNOJy4€HUsI METAJIJIOB

4.12

I'eneTruueckas cBs3b MEXAY KJ1aCCaMH HEOPraHUYE€CKHUX COeIUHEHUH

XUMHUYECKUE PEAKLIMU

5.1

Knaccudukauus XuMHUECKUX PEaKLMH [0 Pa3IMYHbIM NPU3HAKAM: 110 YUCIY U
COCTaBY Y4YaCTBYIOLIMX B PEAKLHH BELIECTB, MO TErjaoBoMy 3ddexTy, mno

U3MEHEHMIO CTeNeHEeNH OKUCIEHUS X UMHUYECKUX 3JIEMEHTOB

52

TennoBoit 3¢pdexkT XUMUYECKOH peakLHH, TEPMOXUMHYECKHUE YpPaBHEHMUS.

JK30- U IHAOTEPMUYECKHE peakLUU. TepMoOXUMHUYECKHE YPaBHEHUS]

53

OKHCIUTENbHOBOCCTAHOBUTENbHBIE peakui. OKUCIUTENH U BOCCTAHOBUTEIH.
IMpoueccbl ~ OKMCIEHHS M BOCCTAHOBJEHHUS.  JJIEKTPOHHBbIH  OanaHC

OKHCJIUTEIbHOBOCCTAHOBUTEILHOM p€aKunn

54

Teopust 3nekTpoauTH4ECKO auccouranuu. KaTuoHsl, aHUOHBL. DJEKTPOJIUTHI

U HESJICKTPOJIUTBIL CunbHble U ciaadble SJIEKTPOJIUTHI. CreneHb AUCCOMAlIMH

5.5

Peakiiun MOHHOrO OOMeHa. Y CIOBUSI MPOTEKAHUs pPeaKlMii HOHHOrO OOMeHa,

NOJIHBIE Y 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 NMOMOILIBb NMPU XUMHUYECKHUX OXOrax U OTPaBJICHUAX

6.2

XuMuYeckoe 3arps3HeHHe OKpyKaroleil cpeabl (KUCJIOTHBIE —JIOXIH,
3arpsi3HeHUE TOYBBI, BO3JlyXa U BOAOEMOB), CIIOCOOBI €ro MpeaoTBpaILEHHSs
[IpenenvHast nonmyctumasi koHueHTpauust BemectB ([I/IK). Ponp xumuu B
peLIEHUH 3KOJIOTMYeCKUX TMpodsieM. YcCuieHue mnapHUKOBOro 3ddexra,

paspylieHHe 030HOBOIO CJIOsI

6.3

[TpumeHeHue cepsl, a3ota, ¢pocdopa, yraepona, KpeMHHSI U UX COEAMHEHHH B
ObITY, MEOHUIIMHE, MPOMBILUIEHHOCTH MU CEeJNbCKOM XossiicTee. [IpumeHeHue
METaJJIOB U CIUIABOB (CTajdb, YyTyH, AIOPATIOMHUHHUHI, OpoH3a) B ObITy U
MPOMBIIIJIEHHOCTH UX coeuHeHuil. [IoHsiTHe 0 KOPPO3HH METaJIOB, OCHOBHBIE

CHOCOOBI 3aLUTHI UX OT KOPPO3UH
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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, 3TaHOJI, IIMLIEPUH, YKCYCHAast KUCIIOTa).
' [ToHsiTHe 0 OMONOTrMYECKU BaXKHBIX BEILECTBAX: XKUpPaX, OeJKax, YIriaeBoaax — U X
POJIM B XKM3HHU UYeJIOBEeKa
7 Pacuérnr:
7.1 1o ¢opMysIaM XMMUYECKUX COeIMHEHHI
7.2 Macchl (MacCOBOM) 10JM PaCTBOPEHHOIO BELIECTBA B PACTBOPE
7.3 N0 XMMUYECKUM YPABHEHUSAM
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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 O0OIIECTBO
«H3parenbctBo «lIpocsemenney, 2022 r.

9 KNIACC

Xumus. 9 knacc/I"adpuensn O.C., Octpoymo W.I'., CnagkoB C.A., AKLIMOHEPHOE 00ILECTBO
«H3narensctBO «IIpocBemenune»,2023 r.

METOANYECKHE MATEPUAJIbI JIAA YUUTEJIA

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

["abpuensH O.C., JIbicoBa I'.I". - Xumus. 8 knacc. bazoseiit ypoBeHb. [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.

["abpuensin O.C., JIsicoBa I'.I". - Xumus. 9 knacc. bazosbiit ypoBeHb. [IpoBepoUHbIE U
KOHTPOJIbHBIE paboThI, [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/

rocyAapCcTBEHHOE Or0KEeTHOE 001eo0pasoBaTeIbHOE yupexkacHue CaMapckoi 001acTH TMMHA3US UMEHH 3aCTy)KEHHOIO
yuutens Poccuiickoi deaepanun Ceprest Bacunsesuua balimeHosa ropoaa [ToxBUCTHEBO rOpoACKOro OKpyra
IToxBuctHeBOo Camapckoii obaactu

https://skysmart.ru//

http://schoolcollection

https://urok.apkpro.ru/



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

rocyJapCTBEHHOE OI0PKETHOE 001co0pasosareibHOe yupexacuue Camapckoi 001acTi TMMHA3Us UMCHH 3aciyskeHHOro yuutels Poccuiickoi deaepaunu Cepres
Bacunbesuua baiimenosa ropoaa [loxsuctHeBo ropoackoro okpyra IToxsuctHeso Camapckoit oOnactu

Oo0opynoBanne u npudOpPbI

Ne ni/nn HaunmeHoBaHue 00bEKTOB U CPEACTB MATEPHAJIBHO — TEXHHYECKOro o0ecneyeHnst
I. IleyaTtHbie mocoOust
1 KOMIIJIEKT MOPTPETOB YUEHBIX-XUMHUKOB
Cepust cipaBo4HbIX TaOnui no xumuu («Ileppommyeckas cucreMa xuMU4eCcKux sneMeHToB [ H.
MenneneeBay, «PacTBOPUMOCTBb COJIEH, KHUCIOT M OCHOBAaHUH B BOJE», «DJIEKTPOXUMHUYECKUUA Pl
HanpspKEHU MeTaJyioBy, «OKpacka MHIMKATOPOB B Pa3JIMYHbIX CPEAAX))
3 Cepust TaOJIML IO HEOPraHUYECKOH XUMHUHU
4 Cepust TAOJIML IO OPraHUYECKONH XUMHH
5 Craiinel 11s rpagonpoeKTOpa o OPraHMnYeCKO U HEOPraHUYECKON XUMUU
I1. UudopManMOHHO-KOMMYHHUKATHBHBIE CPEICTBA
1 MynpTUMeAMiHBIE TPOrpaMMBbl (00y4YarOIIKE, TPEHUHIOBBIC, KOHTPOJUPYIOLIME) MO BCEM pa3jeam
Kypca OpraHM4eCcKOi XUMUHU
2 ONEeKTpOHHBIE OUOIMOTEKU 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 yxxe 4em ot 0 no 14 pH
2 JlaT4uuK BBICOKOW TEMIIEpaTypbl (TEPMONIAPHBIN) C AMANA30HOM M3MEPEHMS HE yxe dyeM OT -100 mo
+900C
3 JIaT4uK 37EKTPONPOBOAUMOCTH C AManazoHamMu udmepeHus He yxe dyeM ot 0 no 200 mxCwm; ot 0 no
2000 mxCwM; ot 0 10 20000 MKCM
4 JlaTunk TeMnepaTypbl IJIATUHOBBIN C IMANAa30HOM U3MEPEHHUs He yxke 4yeM OT -30 1o +120C
5 JlaTyuK ONTUYECKOH MJIOTHOCTH 525 HM
IIpuGopsl, HAOOPHI MNOCYAbI H JA0OPATOPHBIX MNPHHAMJICKHOCTEH IS XHMHYECKOIO
JKCIIEPUMEHTA
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OO01ero Ha3HaAYEeHUS

1 Bechl 3JIEKTPOHHBIE

HarpegarenbHbie TpUOOpBHI:

- BJIEKTPOIUIMUTKH JJAOOPATOPHBIE C OTKPBITOM CIUPAIIBIO

- CIUPTOBKH

- 3JIeKTpoHarpesaresu ajs npodupox HIT-1

- HarpeBarenb a1 koa0 yueOnbiii HKY

JIocKa Juisl CYLIKHM NIOCY b

KoMIJIEKT 31eKTpOCcHA0KEHUsI KAOMHETA XUMUH

JleMOHCTpaLHOHHBIE

Habop nocy bl ¥ NPUHAUIEIKHOCTEN Il JEMOHCTPALIMOHHBIX OMBITOB O XMMHH
Habop netasiei 111 MOHTaKa YCTAaHOBOK, MITFOCTPUPYIOUIMX XMMHUECKUE NPOU3BOJACTBA
CTOJIMK NOABEMHBIN

[IITaTuB A1 AEMOHCTPAUMOHHBIX poOupok [1X-21

Habop ¢akonoB (250 — 300 mJ1 A4J11 XpaHEHUs] PACTBOPOB PEAKTUBOB)
Crneunaan3npoBaHHbIe NPUOOPHI U ANNAPATHI

Anmnapat (npubop) ass nonydeHus razon (Kumnmna)

Habop 1151 ONbITOB N0 XMMHH € 3JIEKTPUYECKUM TOKOM

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

[1puOOp /Ui OKUCIICHUS CUPTA HAJ METHBIM KaTaJu3aTOPOM

[Tpubop /Ui NOJYyUYEHUS TATOUI0AJIKAHOB U CJIOKHBIX 3(DUPOB

BopoHka aenurenbHas Uit paboThl ¢ BPEIHBIMU BELLIECTBAMU

Bo31yIHbIA X010 IMIBHUK

BopoHka aenurenbHas 001Ero Ha3HAYeHUs

KommuiekTsbl 1151 1a00paTOPHBIX ONBITOB H MPAKTHYECKHUX 3aHSTHI 10 XUMHH
Becbl MexaHuecKHe 1a00paToOpHbIe

Bechl 5n1eKTpoHHBIEC yueOHbIe 1adopaTopHeie BYJI-50 OM

3 Habop 6aHOoK A5t XpaHEHMs! TBEPAbIX peakTUBOB (30 — 50 mu1)
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Habop ckiisiHOK ((h1akOHOB) 17151 XpaHEHHs pACTBOPOB PEAKTUBOB
Hab6op npobupok (ITX-14, I1X-16)
[1puOop 1Jis NOJyUEHUs ra3oB
Hab0op «BbICOKOMOJIEKYJISIPHBIE BEIICCTBA)
[{uIMHIPBI MEPHBIE CTEKJISIHHBIC
Kpucrauusarop
Habop cTeksissHHBIX TPyOOK

- IMaMeTp OT 3 10 7 MM

- quametp ot 4 1o 7 MM

V. Moaenu

1 Habop kpucTaimyeckux peleTok: aimMasa, rpadura, NoBapeHHOH COJH

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

S| \O

2 Habop 1ist MOaENnMpoBaHus CTPOCHUS] OPraHMYECKUX BEIIECTB
Habop 1ist MOJETMpOBaHus 3JIEKTPOHHOTO CTPOCHHSI aTOMOB 3JIEMEHTOB
VI. HarypajbHble 00bEeKTbl, KOJJIEKIIMH

BoJiokHa

KameHHbIi yrosib 1 NpoAYyKThI €ro nepepadoTKu

Kayuyk

MuHepajibl ¥ TOPHBIE OPOBI

Topd u npoayKThl €ro nepepaboTKU

Hed1h U BakHel1IME MPOYKTHI €€ nepepadoTKu
[I;macTmaccel

Tormmmso

VII. PeakTuBbl

Habop Ne 1 OC «Kucnote»

Hab6op Ne 3 OC «I'uapokcuabi»

W

R[N |~ |W|IN|—

Habop Noe 6 OC «lllenoyHble U 1IEI0YHO3EMENIBHBIE METAJLIBI)
Habop Ne 11 OC «KapOoHare»
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5 Hab6op Ne 13 OC «Auerarel. Poganuael. CoeTMHEHUS KENE3a.
6 Hab6op Ne 14 OC «CoenmuHeHs] MapraHiay
7 Habop Ne 16 OC «Hurpats»
8 Hab6op Ne 17 OC «HWHaukaropbi»
9 Habop Ne 19 OC «Yr1ieBoaopoabi»
10 Ha6op Ne 20 OC «Kucnopoacoaepxaiiue OpraHiyeCKue BeIeCTBay
11 Habop Ne 21 OC «KucnoTsel OpraHMuecKue)
12 Habop Ne 22 OC «YrneBoapl. AMUHBD)
13 Habop Ne 24 OC «Marepuasnen»
VIII. AnTeyka nepBoii NoMoLIH




rocyJapCTBEHHOE Or0KeTHOE 001IcoOpasoBareibHOe yupexacHue Camapckoit o0nacTu ruMHas3us UMEHH 3acykeHHOro yuutes Poccuiickoi deaepaumu
Cepres BacunseBuua baiimenosa ropoaa IloxsuctHeBo ropoackoro okpyra IloxsuctHeBo Camapckoit obmactu



		2026-09-10T12:52:23+0400
	ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ САМАРСКОЙ ОБЛАСТИ ГИМНАЗИЯ ИМЕНИ ЗАСЛУЖЕННОГО УЧИТЕЛЯ РОССИЙСКОЙ ФЕДЕРАЦИИ СЕРГЕЯ ВАСИЛЬЕВИЧА БАЙМЕНОВА ГОРОДА ПОХВИСТНЕВО ГОРОДСКОГО ОКРУГА ПОХВИСТНЕВО САМАРСКОЙ ОБЛАСТИ




