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MNOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1O XMMUM Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUSI OCHOBHOMU
oOpa3oBaTeabLHO TPOrPaMMBbl OCHOBHOTO 0011IeT0 00pa30BaHMsl, MPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha ocHOBe (enepaibHOl pabodeil mHpPorpaMMmbl
BOCITUTAHUS U C Y4ETOM KOHLEIIUU MPErofgaBaHusl Y4eOHOro npeaMera « XuMUshH)
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickont denepanum.

[Iporpamma mo xumum Aa€T MPEACTABICHHE O UEAX, OOLIEH cTpaTeruu
oOy4eHMs, BOCHHUTaHUS W Pa3BUTHS OOYYAIONIMXCS CPEJICTBAMH Y4YEOHOIO
npeaMera, YCTaHaBJIMBAET 00s13aTeNIbHOE peaMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeesieHde ero mo KjiaccaM W CTPYKTypHpOBaHHUE IO
pa3zenaM W TeMaM [porpaMMbl IO XUMHH, OINPEAENSET KOIUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEABHOCTh M3YUYEHHS XUMHUU € Y4YETOM  MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4eOHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAesieT BO3MOXHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHUM K
pe3yabTaraM 00yuYeHHUs] XUMUU Ha YPOBHE II€JIEH U3YUYEHUs TpeaMEeTa U OCHOBHBIX
BUJIOB YYE€OHO-TO3HABATEILHOM JEATEIbHOCTH OO0YYaroIIerocss Mo OCBOEHHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIYXXUT OCHOBOW 1Jisi (OpMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (POPMUPYEMBIE XHMHEH MPEACTABICHUS O B3aMMONPEBPALICHUSIX
SHEPIUM U 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00ATbHBIX
npoOJjieM YCTOMYMBOIO pPa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  JJIT  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 001Iel 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMUPOBAHUE MBIIUICHHUS U TBOPUYECKUX CIIOCOOHOCTEH
0o0ydYarolmuxcsi, HaBBIKOB HMX CaMOCTOATEIBHOM y4eOHOW  JesATeNbHOCTH,
DKCIIEPUMEHTAIILHBIX W HCCIICOBATEICKAX YMEHUM, HEOOXOIWMBIX Kak B
MOBCEIHEBHOM XKM3HM, TaK U B TPOPECCUOHATILHON JEATEIbHOCTH;

3HAKOMHUT CO CHeHU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJIbIBAE€T OCHOBBI
I[EJIOCTHOTO B3IUIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYJArOIITNXCS;



CHoCcOOCTBYET (POPMUPOBAHUIO LEHHOCTHOTO OTHOILIEHUS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3zoBaHre 00YUYaIOIINXCS.

JlaHHble HampaBieHUs B OOyYEHUM XMMHU OOECIIEUMBAIOTCS CHELUPUKOIM
cColep)KaHusl  yuyeOHOro MpeAMeTa, KOTOpbIM  SBISETCS  MEJaroruuyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare €
pa3BUTHSL.

Kypc xumumn Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa30BaHUsl OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCSA CHCTEMbl INEPBOHAYAJIBHBIX IMOHATHM XMMHH, OCHOB
HEOPraHWYEeCKOM XUMHUUM H HEKOTOPBIX OTACJIBbHBIX 3HAYMMBIX MOHITHH
OPraHUYECKON XUMUH.

CrpyKkTypa coaepxaHHsl NporpaMMbl [0 XUMUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 MojaxoAa K e€ u3ydeHuro. CoaepikaHHue CKJIaJbIBAETCS U3 CHCTEMBbI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMHYECKOU
peakuuu. OO0e 53TH CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 110 MPHUHIHUILY
IIOCJIEIOBATEIBHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCErO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akona /[. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUA O CTPOEHUH aTOMa U XMMHYECKOU CBSI3H;

— TMpeACTaBIE€HUN 00 3IEKTPOJUTUYECKOM JUCCOLMAIUMU BEIECTB B
pacTBopax.

Teopernyeckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJTHOTO
YPOBHSI K JAPYrOMY, BBINOJNHSS (DYHKIMM OOBSICHEHUS WU MNPOTHO3UPOBAHHUS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW MPAKTHUYECKOrO MPUMEHEHHUS U IMOJyYCHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMbl MO XHMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJCTABJICHNUS O XUMUYECKONW COCTABJIAIOIIECH HAyYHOM KapTUHBI MUpPa B JIOTUKE
€€ CHCTEMHOW MNpUPOIbI, IIEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAHUIO H
METO/JaM NO3HaHUs B Hayke. M3ydeHHe XMMHUHM MPOUCXOJHUT C IPHUBJICUYECHHEM
3HaHUU M3 paHee M3YYECHHBIX Y4YEOHBIX MpeaMeToB: «OKpyKaloluid MHUPY,
«buonorus. 5-7 knacce» u «duszuka. 7 Kiaaccy.

[Ipy wu3ydeHHH XUMHUU TPOUCXOIUT (HOpPMHpPOBAHHE 3HAHUNH OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEIbHOCTH YeJIOBeKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOM KYJBTYpPHI.
3amavya y4eOHOrO TpeIMeTa COCTOMT B (DOPMHUPOBAHUM CUCTEMBI XHUMHYECKUX
3HaHUU — BaXHEUIIUX (AKTOB, MOHITHIA, 3aKOHOB M TEOPETHUECKUX TMOJIOKEHUH,
JOCTYNHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKu, B



MpUOOIIEHNM K HAy4YHBIM METOJlaM TO3HAHUS TPU W3YYCHUHU BEIIECTB W
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
WX TPUMEHEHHU B Yy4eOHO-TIO3HABATENbHOM U Y4yeOHO-HUCCIEA0BATEIbCKOM
JeSATEeIbHOCTH, OCBOCHHMM IMpaBWJ O€30MacHOTro oOpallleHHus ¢ BelleCTBaMU B
ITOBCEHEBHOM KU3HU.

[Ipu n3yueHuu XMMHUHU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs BaXKHOE
3HaYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmupoBaHHe UWHTEIIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPUHITHIO PEIICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh OOYy4YEHUsST HA  CUCTEMATHYECKOE MPHUOOIICHHE
OoOy4JaronmMxcss K CaMOCTOATENbHON I03HABATEIbHOU JIESITEIbHOCTH, HAayYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCIOBUM, CIIOCOOCTBYIOIMINX MPUOOPETCHUIO 00YUYAIOIIIUMUCS
OIbITa PAa3HOOOPA3HON NESITENLHOCTH, TMO3HAHUS W CaMOMO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MUMEIONIMX YHUBEpPCAJIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

— (¢opmupoBaHue oOmEeld (QyHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM UHCJI€ YMEHHUU OOBACHATH U OICHUBATh SIBJICHUS
OKpPYXaIOILEr0 MHpA, UCIOJb3Ysl 3HAHHUS U OIBIT, MOJYyYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHSITh UX MpPH PEIICHUH MpoOJeM B TOBCEIHEBHON JXU3HU U
TPYZIOBOU IEATENBHOCTH;

— ¢opmupoBaHHEe Yy OOy4YAIOIIMXCS TyMAaHUCTHYECKUX OTHOIICHHI,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DSKOJOTUYECKU
1eJeco00pa3HOro MOBEACHHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 3/I0POBbsI M OKPYKAOLIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEHHUS OOIIEYEIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(uiisi U HAMPABICHHOCTH IalbHEUIIETrO
oOy4eHus.

OOmiee 4YMCIO 4YacoB, OTBEAEHHBIX JUIsi HM3YyYEHHUs] XMMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctapisieT 136 yacos: B § kiacce — 68 yacos (2
Jaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEZEIIO).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaJbHbIe XUMUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YETIOBEKA. XMMHS B CUCTEME HAYK.
Tena wm BemecTtBa. du3znueckue CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSHHE
BeulecTB. [loHsATHE O MeTogax Mo3HaHWS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI W MOJEKYIbl. XHUMHUYECKHE 3SJIEMEHThl. CUMBOJBI XHUMHYECKHX
AeMEHTOB. [IpoCThI€ U CIIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass Qopmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHMX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAas AaTOMHAs Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHNUHU.

KonunuectBo BemectBa. Moisb. Moisipaast Macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHUCIa CTPYKTYpHBIX €IWHUIl BewecTBa. Pacy€rsl mo QopMyiiam
XUMHUUYECKUX COCTUHEHUH.

OuU3NYECKUE U XUMHUUYECKUE ABICHUSA. XUMUYECKAS] PEAKUUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XHUMHUeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEaAKINil (COeMHEHUS, PA3JI0KEHUS, 3aMEIIICHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW TMOCY/I0H, MpaBUiaMu paboThl B J1abOpaTopuu u
npuémMamu o0paileHus: ¢ JT1abopaTOpHBIM 00OPYAOBaHUEM, U3YUCHUE U OIMCAHWE
bu3MYecKuX CBOMCTB OOpa3lloB HEOPTraHWYECKUX BEIIECTB, HAOJIOJCHHE
¢u3nueckux (IJaBJIEHUE BOCKA, TasHHUE JIbJa, PACTUpPAHUE caxapa B CTYIIKE,
KUTNIEHWE U KOHJEHCALMS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEUM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTON) SIBJICHUM, HAOTIOIeHNE U
ONKMCAHWE TPU3HAKOB MPOTEKAHMSI XMMHYECKUX peakiui (pa3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUIAOM Oapwuisi, pa3ioKeHHE THUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE Kele3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB pa3lieleHus] CMecel: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHMUE,
BBITIAPUBAHUE, JUCTHILISAIMSA, XpoMaTorpadus, mpoBeeHne OYUCTKH TTOBAPEHHOU
COoNMv, HaOJIOJEHWE W  ONHWCAHWE  PE3yJbTAaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJENEeH MOJEKyl
(I1IapOCTEePKHEBBIX ).

Ba:xHeiimue npeacTaBuTe/ I HEOPraHMYECKUX BelllECTB

Bo3ayx — cMech razos. CoctaB Bo3ayxa. Kucimopon — 3JI€MEHT U IpocToe
BemecTBo. HaxoxneHwe kuciopona B MpHPOAE, (PU3MUYECKHE W XUMHUYECKHE
cBoiicTBa (peakmuu ropeHusi). Oxcunapl. [Ipumenenne kucimopoma. CrocoObI



MOJIYYCHHUST KHCIopofa B JjabopaTopuu W THpoMmbinuieHHOCTH. KpyroBopor
Kuciopoja B mpupojie. O30H — alioTponHast MOAU(PUKALINS KUCIOPOIa.

TemnoBoit 3¢p(deKT XUMHYECKON peakinu, TePMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HCHHE
BO3]lyXa, yCUIIEHHUE MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonmopon — »sneMeHT M mpoctroe BemiecTBO. HaxokneHue Bogopoja B
npupoae, GU3MYECKHUe M XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kucnotsl u conu.

Monsipabiil 00bEM ra3oB. PacuéTsl o0 XMMUYECKUM YPABHEHUSIM.

@dusnueckne CcBoOWcTBa BOAbl. Boma kak pactBoputenb. PacTBOpEL
HacelllleHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBAa B paCTBOpE. XUMHUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMUSI.
Pose pacTBOpOB B mpUpPOJE U B KU3HU 4YETOBEKA. KpyroBOpoT BOJBI B MPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuil. Oxkcunbl. Kiaccudukanus
OKCHUJIOB:  cojieoOpa3yroniue (OCHOBHBIE, KHUCIOTHBbIC, aM(pOTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcuaoB. DU3NUECKHE U XUMUYECKHUE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHoBanusa. Krnaccudukaruss ocHOBaHWN: WIETOYM U HEPACTBOPHUMBIC
ocHOoBaHusA. Homenkiarypa ocHoBaHuil. Dusznueckue M XMUMUUYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHUI.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kuciaor. @usznyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Pan aktuBHocTh MetayuioB H. H. bekerosa.
[Tonydyenue KUCIoT.

Conu. Homenknarypa coseil. @U3NYECKHEe U XUMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eHeTnyeckas CBsI3b MEXK]y KJIaCCaMHU HEOPTAaHUYECKUX COCTUHECHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPkKAHUS KUCIOPOJa B BO3JyXeE, NOIYyUYCHUE,
coOuMpaHue, pacrno3HaBaHWE M HW3YYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHHE
B3aUMOJICUCTBUSA BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
MpeKpalieHus: TOpeHus (Tmokapa), O3HAaKOMJIGHHE ¢ 0Opas3lamMu OKCHIOB H
OMKMCAHWE WX CBOMCTB, MOJydyeHHUE, COOMpaHWe, pACIO3HABAHUE M H3yUYCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIB30BaHUE BHJICOMATEPHUANIOB), HaOJOIeHHE 00pa3IoB BEIECTB
KoJimyecTBOM 1 MoJib, HCClIeIOBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOABI C METAILUIAMHU
(HaTpueM M KajbleM) (BO3MOXKHO HCIIOJIB30BAaHUE BHJICOMATEPHUAIIOB),



UCCJIEMOBaHUE OO0pa3loB HEOPraHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaO0JI0ICHUE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT M IEJIOYEH,
u3ydeHue B3aumojeiictBus okcuma meau (Il) ¢ pacTBopoMm cepHOM KHCIOTHI,
KHCJIOT € MeETajUlaMHU, pPEakUWil HEUTpaM3aluH, IOJyYEHHUE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM K3 PACTBOPaA COJIA, PEIICHUE
AKCIICPUMEHTAIIBHBIX 33/a4 10 Teme «BaxHenmme Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

IMepuognueckud 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MenaeneeBa. CrpoeHue aTromMoB. XMMHUYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

IlepBbie TOMBITKUA KJIacCU(PUKAIMU XUMHYECKUX 3jieMeHTOB. I[loHsiTHe o
rpynmnax CXOJHBIX JJEMEHTOB (IIEJIOYHBbIE W IIEIIOYHO3EMENIbHbIE METaJLIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM(pOTEpHBIE OKCHUIBI
Y TUJPOKCHUJBI.

[lepnonnueckuit 3axoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N.  Mengeneesa.  KoporkomepuogHas HW  JIIMHHONEPUOIHAS (bopmbI
[Iepronnueckoii cucrembl xumMudeckux aneMeHToB /. 1. Menneneesa. 1lepruoabl
U rpynnbl. PU3MYECKUHA CMBICI HOPSAKOBOIO HOMEpA, HOMEpPOB IIEpUOIa U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnekrponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIouek atoMoB TepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
ITepuonnueckoin cucremnl J[. M. MenneneeBa. XapakTepuCTUKA XUMHUYECKOTO
3JIEMEHTA IO ero noyuoxeHuro B [lepuoanyeckoint cucreme . . Menaeneena.

3aKOHOMEPHOCTA HW3MEHEHHUS paJhyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIINaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u [leprnoanueckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB JUJId pa3BuThs Hayku U npaktuku. J[. M. MenaeneeB — ydéHbll U
rpaXJaHMH.

Xumuyeckass cBA3b. KoBajlieHTHast (HOJIIpHAsE W HEMOJSIpPHAsi) CBSI3b.
DIEeKTPOOTPUIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs! CBSI3b.

Crenenb  oxuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUM.
[Iponieccrl OKMCIIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aMMOICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIINI
(ropeHue, peakiyu pa3aoKeHUs, COSTMHEHHUS).

Mesxcnpeomemmnnie ceasu



Peanuzamus MeXnpenMeTHBIX CBsi3ed NpU H3yUYEHUH XUMUU B 8 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIMOIb30BaHUE KaK OOUIMX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01re ecTeCTBEeHHO-HAYYHbIE MOHSATHSA: HAyYHbIH (akT, TUIIOTE3a, TEOpus,
3aKOH, aHaJU3, CHUHTE3, KiIaccupuKkauus, TMEepUOANYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, arToM, OJJIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHI,
M30TOIIbI, PaANOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBa, ras3, (pU3nyeckue BETUUYUHBI, €AUHUIIBI
WU3MEPEHUS, KOCMOC, INTAHETHI, 3BE311bI, ComHIE.

buonorus: dorocuntes, npixanue, oruocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEpATbI, TOPHBIE IMOPOJBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKAs] peaKUMs

[lepnonmueckuit 3akoH. [leproauyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. Menneneea. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XAMHUYECKUX DJJIEMEHTOB TIEPBBIX TPEX TMEPHOJNOB, KaJMs, KAIbIUA H HX
COCOMHEHUN B COOTBETCTBUM C TOJIO)KEHUEM »3JeMEeHTOB B llepmommueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUAbl XMUMHUYECKOM CBSI3U. THUIBI KPUCTAIIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAUIMYECKONW PEIIETKU U
BUJIa XUMHYECKOU CBA3U.

Knaccudukanus u HOMEHKIaTypa HEOPTraHUYECKUX BEIECTB. XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Ppa3jIMYHbIM KJIacCaM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMHYECKUX peaKIUil 0 pa3IMuyHbIM IpU3HAKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B pEakUUU BEUIECTB, MO TEIUIOBOMY 3(hdexTy, Mo
U3MEHEHHUIO CTETEHEW OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHUIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECKHE
YPaBHEHMUS.

[TonsitTue o ckopoctu xuMuueckoud peakiuu. [lonsTne 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peaknusix. [IoOHSITHE 0 TOMOTEHHBIX M TE€TEPOTeHHBIX
peakuusx. [lonsarne o karammse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XHUMHWYECKOW PpEAKUUH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIANTENbHO-BOCCTAHOBUTENbHBIE  pEAaKIMM,  BJCKTPOHHBIM  OanaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakiu. CoCcTaBiI€HUE YPAaBHEHHIA



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM €  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonel, aHrMoOHbl. MeXaHH3M AUCCOLMALIMM BELIECTB C PA3IMYHBIMU BHJAMHU
xumMmudeckoit csizu. Crenensb nuccoruanuu. CUIbHbIE U CIa0ble AIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CclnoBuUsl MPOTEKaHUs peakluii HOHHOTO OOMEHa,
MOJHBIE W COKpalI€HHbIE HWOHHBIE YypaBHEHHs peakuuid. CBOWCTBAa KHCIIOT,
OCHOBAHMM M COJIEH B CBETE NPEACTABICHUA 00  BIIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiini Ha HOHBL. [IoHsATHE O TUApOIH3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — META/VIOB M HEMETaUIoB (rpaduTa M anMasa), CI0KHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAaHNE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOM peakuuu
OT BO3ACHCTBUS pa3aMYHbIX (PAKTOPOB, MCCIEIOBAHUE HIIEKTPONPOBOIHOCTU
pacTBOpPOB BEUIECTB, IIpOLECCAa IUCCOLMALMU KHCIOT, IIEJI0Yed M CcoJel
(BO3MOXXHO  HCHOJB30BAHME  BHJIEO MAaTEpPUAIOB), IPOBEIACHUE  ONBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKaHWs  peakuuii HOHHOro  oOMEeHa
(oOpa3oBaHue ocajaka, BbIIEJIEHME Tra3a, o00Opa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peakluuu pas3oKeHMsI, COEIMHEHUs ), paclio3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEAKUUMHA HAa HMOHBI, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranibl 1 MX cOeIMHEHUA

O6miass xapakTepucTtuka rajoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puU3HUecKue CBOICTBA MPOCTHIX
BEIIECTB — TaJloreHOB. XUMHUYECKHE CBOMCTBA Ha MNpUMEpe  XJopa
(B3aMMOJENCTBUE C METallaMH, HEMEeTaulaMH, MenoYamMu). XJIOpOBOJOPO.
ConsiHast KWCIIOTa, XUMUYECKUE CBOWCTBA, MOJIydeHUE, NMpUMEHEHue. JlencTBue
XJIOpa M XJOPOBOJAOPOJIa Ha OpPraHM3M YeJOBEKa. BaxHelline XJIOpuAbl U UX
HaXOXKJEHUE B IPUPOJIE.

O6mrast xapakrepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOCHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (u3MUecKue CBOWCTBA
MPOCTHIX BELIECTB — KUCIOPOa U Cepbl. AJUIOTPONHbIE MOAU(DHUKALIMN KUCIOPOa
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3UYECKUE U
XUMUYECKHE CBOMCTBA. OKCUABI CEPbl KAK NPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHas kucioTa, (QU3HYECKHE W XUMHUYSCKHE CBOMCTBa (0OmME  Kak
MpeACTaBUTENSl KJacca KUCIOT M crneuuduueckue). XUMUYECKUE peaKiu,
JeXaliue B OCHOBE MPOMBIIIIEHHOTO Croco0a MOJy4YeHUs CEPHOW KHUCIIOTHI.
[IpumeneHue cepHor KUCAOThL. COJIM CEPHOM KHUCIIOThI, KAYECTBEHHAs PEAKLINS Ha



cyiabdaTr-uoH. Haxoxaenue ceppl U €€ COEIMHEHUH B IpUpOJe. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOMIEH cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIC HOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAIlCHHUS.

OO6miast xapakTepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
duznyeckue u xumMuyeckue cBoiictea. KpyroBopot azora B npupojae. AMMHUaK, ero
bu3NYecKue 1 XUMUIECKAE CBOMCTBA, TOJydeHHe U ipuMeHeHue. Coa aMMOHUS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KUCJIOTa, €€ MoyiydeHue, (HU3nYecKue U XUMUUYECKHE
CBOMCTBa (0OIIME Kak NpEACTaBUTENA KJacca KHUCJIOT M crenuduyueckue).
Hcnonb30BaHWEe HUTPATOB W COJIEM aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
yno0peHnil. XuMHUYeCcKoe 3arps3HEHUE OKPY KAIOIIEH Cpeibl COETMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIM, 3arps3HEHUE BO31ayXa, MNOuBbl U BOA0EMOB). Docdop,
aioTpornHeie Moaudukanuu Qocdopa, Puznyeckrne M XUMHUECKHE CBOWCTBA.
Oxcun docdopa (V) u dhochopHas kucnota, Gpu3NIECKre 1 XUMUIECKUE CBONCTBA,
nosyuenue. McnonaszoBanue GpocdaroB B KauecTBE MUHEPATIBLHBIX YA0OPEHUIA.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHHUA.  YTJIEpOoJ,  aJUIOTPOIHBIC
MOAU(UKAIIUKA, PACIPOCTpaHEHUE B TMPUPOJE, (GU3MUECKHE U XHUMHUYECKHE
cBoiicTBa. AncopOums. Kpyrosopot yriepoaa B mpupone. OKCubl yriiepoaa, ux
buznueckue W XUMHYECKHE CBOMCTBA, JCHCTBME HA KUBBIE OPTraHU3MBI,
MOJIy4YeHUE M TMPUMEHEHHE. DKOJIOTMYECKHE MpPOOJIEMBbI, CBSA3aHHBIE C OKCHUIOM
yraepoaa (IV), runore3a rio0aJbHOTO TOTEIUICHHWS KJIMMAaTa, MapHUKOBBIN
addekr. YroapHas KUcaoTa U €€ coiu, uX GU3NISCKHEe U XMMUYECKHE CBOWCTRA,
noyiydueHue u npuMmeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

ITepBoHauanibHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTHUIICH, 3TaHOJ, MJIMIIEPUH, YKCYCHas KUCIIO0TA).
[IpupogHbie HWCTOYHUKH YTJIEBOJIOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOIYKTHl WX mepepaboTku (OCH3WH), UX pOJIb B OBITY W TPOMBIIICHHOCTH.
[TonsaTre 0 OMOJOTHYECKHU BaKHBIX BEILIECTBAX: KUpPaX, OeIKax, yriieBoJax — U UxX
poid B KM3HM 4elloBeKa. MarepuaibHOE€ E€AMHCTBO OPraHMYeCKHX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJy4YeHUE U
npumeHenue. CoenuHeHus KpeMHus B mnpupoge. OOmme mnpeacTaBieHus 00
okcusie kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJH30BaHUE B
ObITYy, B MPOMBIILIEHHOCTH. Ba)kHelme cTpouTenbHble MaTepuaibl: KEpaMHKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobiaembr 6e30macHOr0 MCIOIB30BAHMS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOW KU3HU.

Xumuueckuii IKCnepumenm

U3y4YeHHE 00pa3I[0OB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJSIHON KHUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXKarole (PU3NYECKUE U XHMHUYECKHUE CBOICTBa
TaJOr€HOB M HX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE ¢ oO0pa3naMy XJOpUIOB (TAJIOTE€HHUZIOB), O3HAKOMIIEHHUE C
oOpaslaMu cepbl M €€ COCNUHEHHSIMU  (BO3MOXKHO  MCIIOJb30BAHUE
BUJICOMATEPHAIOB), HAOIIOICHHUE TIpoliecca OOYTIIMBaHUs caxapa IMoj JACHCTBHEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHCIIOTBI, MW3YYEHHE XHUMHWYECKUX CBOKCTB
pa30aBIEHHOIN CEPHOU KUCIIOTHI, IPOBEICHNE KAUECTBEHHOW peakuu Ha CyJb(aT-
UMOH U HaOJIOJeHUE MpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UUYECKUMHU
cBoiicTBaMM a3oTa, Qocdopa U UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3naMu a30THBIX U (POCPOPHBIX yIOOpEHHUI, TOIyYCHUE,
coOupaHue, pacrno3HaBaHME€ U HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (pochaT-MoH U U3ydeHHE NPU3HAKOB
UX MPOTEKAHHUS, B3aUMOJECHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOXHO MICIIOJIB30BAaHUE BUIEOMATEPHUAIIOB), U3y4eHUe MozeIen
KPUCTAUTMYECKUX peIIETOK anMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  ancOpOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKUCIIOIO ras3a, NpOBEICHHE KAaueCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHBl W M3YyYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOW MPOMBILUIEHHOCTH, PEIICHHE SKCHEPUMEHTAIbHBIX
3a1a4 no reMe «BakHelnme HeMeTaUIBI U UX COSIUHEHU.

MeTausibl 1 X COeIMHEHUS

OO6m1ast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnosioxkeHuss B llepuomnueckor cucreme xumuueckux a3nemeHToB J[. W.
MenzeneeBa u ctpoeHus: aToMoB. CTpoeHHe MeTauioB. MeTtaundeckasl CBs3b U
METaJuIMYecKasi  KpUCTaUIMYecKass  pemerka.  ODJIEKTPOXUMHYECKHH  psif
HaIpsDKeHUN MeTauioB. OU3MUECKWe U XMMHUYECKHE CBOMCTBAa MeTaiuioB. OOImue
CrocoObl MONy4YeHus: MeTamioB. [loHsATHE O KOpPpO3UM METajuioB, OCHOBHBIE
crocoObl 3amUThl UX OT Kopposuu. CmaBbel (cTajb, YyryH, AIOPaJOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[IlenouHble MeTalIbl: MojoXKeHue B Ileprognyeckoi cucteMe XMMUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HaXOXKJIEHUE B IIPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKcuabl u



TUAPOKCUIBI HaATpusi W Kanus. [IpuMeHeHue WIENOYHbIX METauIOB M UX
COeJIMHEHUM.

[[lenouyno3eMebHbIE METAJUIbl MAarHMid MW KaJbLMWA: IOJOXKECHHE B
[lepnoguueckon cucreme xuMmuueckux sineMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaXO0KJICHHUE B Ipupoae. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuud. Baxdeiimue coeauHeHUs KanblUus (OKCHUIl, THIPOKCHUI, COJIH).
JKécTkoCcTh BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

AJIFOMHHUI: TIOJI0)KEeHUE B [lepronueckor cucTeMe XuMHIECKUX 3JIEMEHTOB
J. U. MenneneeBa, crpoeHne atoMa, HaxoXaeHUE B mpupone. Dusmyeckue u
XUMHUYECKHE CBOMCTBA allOMUHUS. AMQPOTEpPHBIE CBOMCTBA OKCUAA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MeHnpneneeBa, CTpOCHHME aToMa, HaxXOXKIEeHHE B mpupone. Pusmyeckue u
XUMHUYECKHE CBOMCTBA xere3a. Okcuibl, TuaApoKkcuabl U conu xxenesa (II) u xxenesza
(1), ux coctaB, CBOMCTBA U TOJIYUYCHHUE.

Xumuueckuii IKCnHepuUMeHm .

O3HAKOMJIEHHE C O0Opa3laMud METauIOB U CIUIABOB, UX (HU3UYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUAIOB), OCOOCHHOCTEW B3aUMOJCHCTBUS OKCHIA
KaJblIUS U HATpUsi C BOJON (BO3MOXXHO HCIIOJIb30BAHUE BHUIECOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS Kele3a B KUCIOPOAE
(BO3BMOKHO  WCMOJIb30BaHME  BHJACOMATEPHUATIOB), TPU3HAKOB  MPOTEKAHUS
KA4eCTBEHHBIX PEAKIMIA HAa MOHBI: MarHus, KajbllUsl, aJIOMUHUA, [IMHKA, JKeJlie3a
(1) u xene3a (II1), meau (II), HAGMFOIEHUE W OMKCAHKE MPOILIECCOB OKPAIIMBAHUS
IJJAaMEHH MWOHAaMU HaTpusi, Kalus W KajablUusd (BO3MOYKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), UCCIIeIOBaHNE aM(pOTEPHBIX CBOMCTB THMAPOKCU/IA ATIOMUHHUS
Y TUJIPOKCHUIA IIMHKA, PELICHUE KCIIEPUMEHTAIBHBIX 3a/1au 1o TeMe «BakHeiime
METAJIJIbI U UX COCTUHEHUS.

XuMHuA U OKpY:KaK0LIasa cpeaa

BemectBa m marepuanbl B MOBCEIHEBHOW JXKM3HU 4YeJiOBeKa. bezomacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momoris mpu
XUMHUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolled cpennl (mpenesibHas AOMyCcTUMast
KOHIIeHTpalus Bemects, nanee — [1/IK). Posb xuMun B pelieHNn 3K0JI0TUYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

u3y4eHHue oOpasIloB MaTepualioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesxcnpeomemmnnie ceasu



Peanuzamus MeXnpenMeTHBIX CBsi3ed NpU H3yuyeHUH XuMuu B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1iue ecTecTBEHHO-HAay4YHbIE MOHSTHS: Hay4YHbIM (pakT, FMIOTE3d, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, KiacCHu(UKaluusi, T[ePpUOANYHOCTh, HAOIIOJCHNUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEpPEHHE, MOJEINb, SBICHUE, MAPHUKOBBIN
3¢ deKT, TEXHOJIOTHS, MAaTEPUAJIbL.

®dusnka: Martepusi, aTOM, O3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TONBI, PAIHMOAKTUBHOCTh, MOJEKYJa, SJIEKTPUYECKUN 3apsij, MPOBOJIHUKH,
MOJYNPOBOJHUKH, JUAJECKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (PU3UUECKHE BEIHMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAJbHBIE
yIOOpEeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpaNbl, TOPHBIE IOPOJIbI,
MOJIC3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOY4YCHHs] XUMHH B €AMHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPHUHSATHIMU B
oOIIecTBe MpaBUjaMH M HOpPMaMH TOBEIEHUS U CIOCOOCTBYIOT MpoIleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMAIN3AIINN 00YJatOIIUXCSl.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroIIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3UTHBHBIX I[IEHHOCTHBIX OPUEHTAlMM U
pacLIMpEHUE OIIbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIECOWIO, TIOHUMAHHS 3HAYEHUS XWMHYECKOM HAYKHM B KU3HH
COBPEMEHHOTr0 OOIIEeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEpPHOM HH(pOpManuen o
IIEPENOBBIX JOCTMIKEHHUAX M OTKPBITUAX MHUPOBOM U OTCYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U OOLIECTBA;

2) rPasKAaHCKOT0 BOCIIUTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M MpaBUiIaX MEKINYHOCTHBIX
OTHOILIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIC3HOM,  Y4EOHOMCCIEAOBATEIbCKOM,  TBOPYECKOM W JpPYrux  BUJAX
JeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HON COBMECTHOM JAESITENbHOCTU MpHU
BBINIOJIHEHUHA YYEOHBIX, IIO3HABATEIbHBIX 3a7a4, BBINOJIHEHUH XHMHYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUE€OHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIIM B TIpoliecce H3TOM yueOHOW MAEsITeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEIECHHE M IIOCTYIIKM CBOMX TOBApHUIIEH C NO3ULIHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUN IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL

MUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XUMUYECKOW PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTaBIISIOLINE
OCHOBY Ul TOHMMAaHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHUS IPUPOJBI, B3aWMOCBS3SX YEIOBEKa C
MIPUPOIHOM CPENOM, O POJIM XUMHUM B MO3HAHUM ITUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIC MOTHUBBI, HANPABJICHHBIE HA ITOJIyYEHHWE HOBBIX 3HAHUU 110
XUMUHU, HEOOXOIUMBbIE JUIsI OOBSICHEHUS HAOIIOJAEMBIX IMPOIIECCOB W SIBICHUM,
M03HABATENIbHOM, MH(POPMAIMOHHON W YUTATENbCKON KyJIbTYpbl, B TOM YHUCIIE
HABBIKOB CAMOCTOATEIBHONU PabOThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPON, JOCTYIMHBIMA TEXHHUYECKHUMHU CpEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOT UM,

uHTEpec K OOYYeHHI0O W TO3HAHMIO, JI0003HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  €aMOOOpa30BaHHIO, TMPOEKTHOM M  HCCIEAO0BATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICEHHOCTH U YPOBHA OOy4YeHUS B
JaJIbHEHIIIEM;

4) dpopMHUpPOBaHNS KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH J>KHU3HHW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBbII 00pa3 *XWU3HHU, OCO3HAHUE MOCIEICTBUUA U
HEIMPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHSI ATKOTOIsI, HAPKOTHUKOB, KYpEHUs),
HEOOXOJMMOCTH COOIOJICHUS] TpaBUi OE30MAaCHOCTU TMpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPaKTUUYECKOMY M3YyUYEeHUIO MTpodeccuil U Tpyaa pa3iudyHoro poja,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYIOBOM AESITEIBHOCTH, B TOM YHCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAHUA [0 XHUMHH, OCO3HAHHBIM BBIOOD
WHJMBUAYAJILHOU TPACKTOPUHU MPOJOHKEHUS 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHENHON MPOo(hEeCCUOHATBFHOM JeATEIPHOCTH U PA3BUTHUSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTH aIalITUPOBATHCA B MPOPECCUOHAIBHOM CPElIE;

6) IKOJOrMYeCKOro BOCIIUTAHUS:

HKOJIOTMYECKU ILEIeCO00pa3HOe OTHOUIEHUE K MPUPOJIE€ KaK HCTOYHHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAaHMS, IOHUMAHNE LIEHHOCTH 3JOPOBOr0 U
Oe3omacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYecCKOMY M TCHUXMYECKOMY 3/I0POBbIO, OCO3HAHHME UEHHOCTH COOJIIOICHHUS
npaBui 0€30MMACHOTO MOBEICHUS MPU pabOTe C BEIIECTBAMH, a TAKKE B CUTYyaIUsX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CITOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU U3YYEHUU XUMHH, JIJIS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJTHONU CPEIOH, ISl MOBBIICHUS
YPOBHSI  OKOJIOTUYECKOW  KYJIbTYpPhI, OCO3HAaHUS TJIOOQJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0OB XUMUHU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOM U COLMAIIBHOU MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATbDI

B cocraBe wmeTanpenMeTHBIX pPe3yJbTAaTOB BBIJACISIIOT 3HAYUMBIC IS
dbopMUpOBaHUST MHUPOBO33pCHHS OOIlEHAYy4YHbIE TOHATHUA (3aKOH, Teopus,
MIPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPhIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETaxX W IO3BOJISIOT Ha
OCHOBE 3HAHWH W3 ITHX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O HETOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCaIbHbIC YIeOHbIE NEUCTBUS (II03HABATEIIBHBIC,
KOMMYHUKATHBHBIC, PETYJISITUBHBIE), KOTOpble oOecneunBaloT (HOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHHUIO M OCYILIECTBICHUIO Y4YEOHOU
NEeSATETbHOCTH.

Ilo3naBaTesibHBbIE YHHBeEPCAJIbHbIE YUeOHbIE JeiiCTBUS

Ba3oBble Jijoruyeckue A1eiicTBUA:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUS] TIPH OCBOCHUH
3HAHWM: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSITHH (BBIICIATH MX XapaKTCPHBIC
MPU3HAKKU, YCTaHABJIMBATh B3aMMOCBS3b C JPYTMMU TMOHSTUSMH), HCIOIb30BATh
MOHATHUS 711 OOBSICHEHUS OTJIETbHBIX ()AKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KJIacCU(UKAIIMM XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIHil,
yCTaHABIMBATh MPUIUHHO-CIICJACTBEHHBIC CBS3W MEXKIy OOBEKTaMH H3YUYCHUS,
CTPOUTH JIOTHUECKHUE PaCCyKIeHUs (MHIyKTUBHBIC, MESAyKTUBHBIC, TI0 aHAJIOTHH),
JieaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TMPUMEHITh B IMPOIeCCe IO3HAHMS TMOHATUA (TIPEIMETHhIE W
MeTaIpeMETHBIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJICIIH, HCIIOIh3YEMbIC B XHMHUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHH MOJICTBHBIC MPECTABICHUSI —
XUMHUYECKUW 3HaK (CMMBOJ 3JIEMEHTA), XUMHUYecKas ¢Gopmysia U YpaBHEHUE
XUMHUYECKON peaKIuu — MpU pelIeHUH Y4eOHO-TI03HABATEIbHBIX 33J1a4, C YYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBIATH U XaPAKTEPU30BATh CYIIECTBECHHBIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHX BEIIECTB M XUMUYCCKUX PEAKIIHH,
BBISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TMPUYUHHO-CIEACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMBIX MPOIECCAX U SBICHUSIX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

YMEHHUE HWCIIOJb30BaTh TOCTABJICHHBIE BOIMPOCHI B KA4eCTBE WHCTPYMEHTA
MO3HAHUS, a TAaKXKE B KA4eCTBE OCHOBBI I (POPMHUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBACMBIX CYXKICHU;

MpUOOpPETEHUE OIbITa MO TUIAHUPOBAHHWIO, OPTaHHW3AIlMd W TIPOBEICHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOMIOAaTh 3a XOJIOM TpoIlecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PEe3yibTar, (OPMYIUPOBATH 0OOOIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIIEIOBAHUSA, COCTABIIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ undgopmanumeii:

yMEHUE BBIOWpATh, aHAJIM3UPOBATh M HMHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUJOB W (HOPM TPEACTABIICHUS, ITOIYy4aeMyI0 U3 Pa3HbIX MCTOYHHUKOB
(Hay4HO-TIOMyJIApHAsE JUTEpaTypa XHMHUYECKOTO COJEPKaHHs, CIPABOYHBIC
nocobus, pecypcel MHTepHeTa), KPUTHYECKH OIICHHBATh IPOTHBOPCUYHMBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IMYHbIe METOJbI U 3alpOChl MPHU MOUCKE U 0TOOpe
uH(OpPMAIUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJUMBIX JUIsl BBIITOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpPEeeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JaCTH  MCHOJIb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOT'O MCIIOJIb30BAHUS PA3TUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTHUMANIbHYIO (OpMY IpeacTaBieHus HHPOPMAIIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladydl  HECIOXHBIMH CXEMaMH, JuarpaMMami,
JIpyruMu opmMamu rpaduKu U ©X KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh U aHAJIM3UpOBaTh B Ipolecce Y4YeOHOU U
UCCJIEIOBATENHCKON JEATEIPHOCTH MUH(MOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CENIbCKOTO XO3SICTBA W TPAHCIOpPTAa HAa COCTOSHUE OKPYKAIOMIEH MNPUPOTHON
CpEIBl.

KoMMmyHnKaTHBHBbIE YHMBeEpPCcAJIbHbIE YueOHbIe 1eliCTBUSA:

YMEHHs 3aJaBaTh BOIPOCHI (B XOjA€ aAuaisora U (Miau) IUCKYCCHH) IIO
CylmiecTBy  oOcyxgaeMol  TeMbl, (OpPMYJIHpPOBATh CBOM  MPEMAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEIOKEHHOH 3a1a4u;

YMEHHsSI ~ TPEACTaBIATh  IOJyYeHHbIE  Pe3yabTaThl  MMO3HABATEIHHOU
JESTEIbHOCTH B YCTHBIX M THCHMEHHBIX TEKCTaX; JeNaTh MPEe3CHTAIHIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOIO SKCIIEPUMEHTA (JJaDOPATOPHOIO ONBITA,
71abopaTopHOI pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

YMEHHsI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHOM M HWCCIENOBATENbCKOM  JCATETbHOCTH  TPU  PEIICHUH
BO3HUKAIOIIKX TPOOJeM Ha OCHOBE ydéTa OOIMX HMHTEPECOB M COTJIACOBAHMS
no3unui (00CyXkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JEWCTBUW, OIpeAeseHHue KpPUTEpUEB IO OICHKE KadyecTBa
BBITIOJTHEHHOUN paboOThI U IpyTHE).

PeryasiTuBHbIe YHUBEpCcAIbHbIE yueOHbIe 1elCTBUS:

YMEHHE CaMOCTOATEIBHO OMpPENeNsITh IEeNU ACSITeNbHOCTH, IUIAHUPOBATD,
OCYILECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3pGEeKTUBHBIE CTIOCOOBI PEIICHUs YICOHBIX H
MO3HABATENIbHBIX 3a/lad, CaMOCTOATEIbHO COCTaBIISATh WM KOPPEKTHPOBATh
MIPEUIOKEHHBIM  AJTOPUTM JIEUCTBUM IIPYM BBIIOJIHEHUU 3aJaHUM C y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHWN 00 M3ydaeMbIX OOBEKTax — BEHIECTBaX M PEAKIHUsX,
OLICHWBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yJibTaTa 3asBIICHHOW IIeNd, yMEHHE
UCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, Mpe/iaracMble B YCJIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX pe3ydbTaTOB IO OCBOSHHUIO 00s3aTEIHLHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO JaHHOW (¢eaepanabHO paldouell mIporpaMMmoi,
BBIJIETISIIOT: OCBOCHHBIE O0YUYaIOIUMUCS HayYHbIe 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, CcHenu(pUIECKue s NPeAMETHOM o00JacTu «XUMHUS», BHIBI
JNEATEIBHOCTH MO  TOJYyYEHUIO HOBOIO  3HAHUSA, €ro HMHTEPHpETAIH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKPBIBATHh CMBIC OCHOBHBIX XMMHUYECKHX IMOHSTHI: aTOM, MOJIEKYJa,
XAMHWYECKUU BJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COSAUHEHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHWE, COJb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCIICHUS, XMMHUYECKasl peakius, KiIacCUpUKAIUi PEaKIUid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUUd 3aMEIICHHS, PEAKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKINH, TeIIOBOM d(PPeKT peakiuu,
AIpO aTOMa, B3JEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTalb, paguyc
aToMa, XUMHUYECKasi CBs3b, MOJIAPHAS] U HEMOJISIpHAsi KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, UOH, KaTUOH, aHUOH, PacTBOP, MaccoBasl A0JIA BELIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKHX TOHSATUA U
MPUMEHSTH 3TH HOHITHUS MIPU ONUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYI) CHMBOJUKY [UJII COCTaBIEHUS (POpMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OHMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COEIWHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbIica Ilepunoanveckoro 3akona [J[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B llepumomnueckoil cucreme,
3aKOHOB COXPAHEHHUS MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh M XapaKTepHU30BaTh TaONMMUHYylO (opmy Ilepuoanueckoit
CUCTEMbl XHMMHYECKHUX DJEMEHTOB: pa3nyaTh MOHITUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-rpynma)», mansie u
OOJBIIME TIEPHOJIbI, COOTHOCHUTH O0O0O3HAUYCHMs, KOTOpPhIE HUMEIOTCS B
tabmuie «llepuonuueckas cucrema xumuyeckux osiementoB JI. M.
MeHnieneeBay ¢ YUCIOBBIMU XapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsif siapa, 00Iee YUCIO MIEKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 4YKMCIy M COCTaBy YYacTBYIOIIMX B pPEaKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMpEBpallleHUl B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHUTEJIBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO  MAaccChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 10 (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINU;

MIPUMEHSITh OCHOBHBIE OMEPAIIMU MBICIUTENBHON IESITEIbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHUE, 000OIIEeHHE, CUCTEeMATH3alNIo, KiacCU(UKaIIHIO,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — ISl M3Y4YEHUs] CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO]IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIENOBAaTh  MpaBWjaM  TMOJIb30BAaHUS ~ XMMHYECKOM  TOCYAOM U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXe IMpaBwiaM oOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OIMBITOB MO TIONYYEHHUIO U COOUpaHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh W MPOBOJAUTH  XUMHUYECKHE  OKCIIEPUMEHTBHI  TIO
pacro3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MOMONIBI0 UHIUKATOPOB
(;makmyc, henondTarenH, METHIOPAHXK U APYTHE).

K xonmy oOydenus B 9 kiacce npeamMeTHble pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX IOHATHUNW: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTWOH, aHWOH, I[POCTOE BELIECTBO,
CJI0’KHOE BELIECTBO, BAJIEHTHOCTb, JJICKTPOOTPULIATEIBHOCTD, CTEIECHb
OKHCIICHUS, XUMHUECKasi PEeaKIysi, XUMUYECKasi CBs3b, TEIIOBOM 3 (deKT
peakiuuu, MOJlb, MOJSPHBIA  00BEM,  PacTBOpP,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, DJJIEKTPOIUTUYECKAs IHUCCOLMANUs, PEaKUUU HOHHOIO
oOMeHa, KaTaiau3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCJIMTENIb,  BOCCTAaHOBUTEIb, OKHCICHHE U  BOCCTAHOBIICHHE,
aJJIOTpoNusA, aMQOTEPHOCTh, XUMHUUYECKas CBS3b (KOBAJCHTHAs, MOHHAs,
MeTaJJINMYEcKasi), KpUCTAITIMYECKass pemeérka, KOppo3Hs METaJuIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOM pEaKUWW, NPeIesbHO JIO0IMyCTHUMAas
xoHuenTpauus [1/IK Bemecrna;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMMHYECKHUX NOHATHH U
NPUMEHSATH 3TH MOHATHS IPU ONKMCAHUH BEIIECTB U UX MTPEBPAILECHHUIA;
UCIONB30BaTh XHUMHUYECKYI0 CHMBOJHKY JJS COCTaBlIeHUS (HopMmyi
BEILECTB U YPABHEHUN XMMHUYECKUX PEAKIINA;

OIPENENSATh BaJIEHTHOCTh U CTEIIEHb OKUCIICHUS! XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMUYECKON
CB3M (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3aps]l MOHA 10 XMMHYECKON (QopMmysie, XapakTep cCpelbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKHUX COEAMHEHWM, THI KPUCTALIMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

packpeiBath cMmbici Ilepuonnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIHKCHIBaTh M XapaKTEepU30BaTh
Tabnnunyo (opmy Ileproanueckoil cUCTeMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJIaBHas mnoArpynna (A-rpymnma)» MU «moOodHas
noarpynna (b-rpynma)», manbie ¥ OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HayYeHUs, KOTOpbIE MMEIOTCA B MEPUOJUYECKOW Tabiuie, ¢
YUCJIIOBBIMM  XapAaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XHMHYECKHX
JIEMEHTOB (COCTaB | 3apsij sapa, OOIIee YHCIO JJIEKTPOHOB U
pacrpefieieHde UX 10 DJJEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M UX COCAUHEHUUN B
Ipeesax MajblX IEPUOJOB U INIABHBIX MOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPraHWYECKUE BELIECTBA,
XUMHUYECKHE peakuuu (M0 YHUCIy M COCTaBYy Y4YacTBYIOIIMX B peakluu
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 W3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U cHenupUUYECKHe XUMHUYECKHE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPKIAs ONMUCAHUE
OpUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIHUX
XAMHUYECKUX PEaKI1i;

COCTABJISITH YPaBHEHHUS BJEKTPOJUTUYECKOM JAUCCOLMALMHM  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPALIEHHBIE YPABHEHMS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHi, TOATBEPKIAOIINX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa THX PEaKITN;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKHX IIPEBpAIIEHUH B Pa3IdYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIBHYI0 MOJICKYJSIPHYIO M MOJSIPHYIO — MaccChl
BCII[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO OJJIEeMeHTa 1o (opmyie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PacCTBOPE, MPOBOAUTH PacUEThI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0aTh  IpaBWIa  MOJb30BAaHUA  XUMUYECKOM  MOCyAOM U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a Tak)Ke IMpaBWia OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITOJTHCHHIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB 10 IIOJYYEHHUI0 W COOHpPaHHUIO
ra3000pa3HbIX BEMIECTB (aMMHaKa M YIJIEKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMHU, TOATBEPKIAIOIMINE  KAUYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uoaua-, kKapOoHar-, docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-HOHHI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAJJIOB, IPUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTIEPAllNH MBICIIUTEILHON NESITEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, O0O0OIIeHUE, CHUCTEeMATU3alMI0, BbHISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEaKIui, €CTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJEIHPOBAaHUE, SKCIEPUMEHT (pealbHBIN WU
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoumnuecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JeKTpoHHbIE (U(POBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3neun 1. [lepBoHayaibHbIe XUMUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 2 bubmuorexka [JOK
' MPaAKTUYECKOU JIeATEIIbHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
19 BemecTBa 1 xuMu4deckue 15 1 0 bub6mnoreka [IOK
' peaKkuuu https://m.eds00.ru/7f41837c¢
Wroro mo pazneny 20
Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. Ilonstue 5 0 0 bubnuoreka LIOK
' 00 oKkcumax https://m.edso00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bu6nmoreka [JOK
2.2 8 1 1
U CONSX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nmoreka [JOK
' OCHOBAaHHSAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK
' HEOPraHUYECKUX COCIUHEHUHN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XAMHUYECKHX 31eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMH4ecKas CBS3b. Bu6morexa LIOK

3.2 OKHCIHTEIBHO- 8 https://m.edso00.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKITUHI

Horo no pasaeny 15 ol sgsponun1E1837c
PesepBHOE Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnubie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO M XUMHYECKHE PeaKIIHN
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 0 bubnnorexa IOK
' OCHOBHBIX Pa3J/IeNioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnuoreka [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XHUMUYECKUE PEAKLIMHU B pACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO1m1ast XapakTepUCTUKA XUMUYECKUX bubnuoreka [JOK
2.1 4 0 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubnmorexa [IOK
' PYIIEL L-€p https://m.edso0.ru/7f41a636
COCIMHECHHUS
OO6m1ast xapakTepruCTUKA XUMUYECKHUX Bt 1OK
HOIMOTEKA
2.3 VA- . Azor, 7 0 1
DIENEHTOB rpynel. A3OT, pocop i ix https://m.edso0.ru/7f41a636
COCTMHECHHUS
OO01mas XxapaKTepUCTUKA XUMHYECKHUX
24 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa [IOK
' . Py ' po https://m.edso0o.ru/7f41a636
KPEMHUH U UX COSAMHCHHUS
Hroro no paszneny 25



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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmpe cROHCTBA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueline MeTasuibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paszpnen 4. XuMus v okpy:kaomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKA 3 bubnmorexa LHOK
) 1 P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmnorexa [JOK
p P https://m.edsoo.ru/7f41a636
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KonuyecTBo 4yacos DJIEKTPOHHbBIE
Ne Mara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Ipenmer xumun. Pone XumMuu B )XxU3HU bu6nuoreka [IOK
1 1 0 0 .09.
yenoBeka. Tena u BemecTsa 03.09.2024 https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MeToax MO3HAHUS B bubmuorexa [JOK
2 XUMHHU 1 0 0 06.09.2024 https://m.edsoo.ru/ff0d227e
[TpakTuueckas padota Ne 1 «[IpaBuna
3 paboThl B 1a00paTOPUU U MPUEMBI 1 0 1 10.09.2024 bubnmoreka [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHUEM
4 Uucreie BellecTBa fI cmecu. CriocoObl 1 0 0 13.09.2024 bu6nuorexa [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas pabora Ne 2
5 «Pa3nenenue cMeceilt (Ha mpuMepe 1 0 1 bubmorexa [JOK
y PHUMED 17.09.2024 |  https://m.edsoo.ru/ff0d28¢c8
OUYMCTKU TTOBAPEHHOU COJN)»
bu6nuorexa [IOK
6 ATOMBI U1 MOJIEKYJIBI 1 0 0 20.09.2024 https://m.edsoo.ru/ff0d2a6e
7 XHUMHUYECKHUE IIEMEHTBI. 3HAKN 1 0 0 97 09.2024 bu6muoreka [IOK
(CUMBOJIBI) XUMHYECKHUX dJIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmorekxa [IOK
IT 1 10.
8 POCTBIC U CITO’KHBIC BEIIECTBA 0 0 01.10.2024 httns://m.edsoo.ru/Ff0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 0 0 04.10.2024 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

10 Xumuueckas hopmyia. BameHTHOCTB bubmmorexa [JOK
pMyIa. 08.10.2024 |  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OtHOcHTENbHAsA aTOMHAs Macca. 11.10.2024 bubmuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIPHAsA Macca https://m.edsoo.ru/ff0d323c
MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
12 .10.2024
AJIEMEHTA B COCIMHEHUH 15 https://m.edsoo.ru/ff0d350c
KonunuectBo BemiectBa. MoJib. bubnuorexa [JOK
18.10.2024
13 MomnspHas macca 8.10.20 https://m.edsoo.ru/ff0d5230
Ou3nYecKue U XUMUYECKHE SBICHUSI. bubnmoreka [JOK
14 22.10.2024
XuMHU4YecKask peaKLus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yCIOBUS MPOTEKAHUS bubnmoreka [JOK
1 25.10.2024
> XUMUYECKHUX PEaKLIAN 51020 https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUSI MacChl BEIIIECTB. 05.11.2024 bubnmoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
B o €CTBa, Macc
17 B: IqucCTJ;ZH:;I ; ;:II;IGH;iM rI/IMI/II:;eCKI/IX bubmorexa HOK
HICCTE O JP 08.11.2024 |  https://m.edsoo.ru/ff0d5708
peakuit
Kiaccupukanuss XHMHYECKUX peaKInii
18 (coenMHEHUs, Pa3NOKECHUS brbmmorexa [OK
8 P ’ 12.11.2024 | https:/m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B.JI — Y4EHBIN-
19 9H HKH;’IiOiZ(;OE%gq ZI:{II’;: u Bubmmorexa [IOK
" ARt " 15.11.2024 |  https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsI 3HAHHUHA
20 KonTponbnas padorta Nel o reme 19.11.2024 bubmuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras 22.11.2024 | Bu6mmoreka 1IOK

BO3Ayxa. Kucnopon — anemMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOEC BCUICCTBO. O3o0H

dusnyeckue u XUMHUYECKHE CBOMCTBA

29 bu6nmoreka [IOK
KHCIIOPOAA (pEaKiLiH OKHCIICHIS, 26.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
Crioco0bI mosrydeHus KHCIopoa B BuGmorexa [JOK

HOJINOT

23 71a00paTOPUU U MPOMBIIIEHHOCTH. 20.11.2024 | https://m.edsoo.ru/f0d497a
[Ipumenenue kuciopoa
TennoBoii 3¢ ekt XuMuIecKoi
pEaKIIMH, IIOHATHE O bubmnorexa [JOK

24 TEPMOXHMMHUYECKOM YPaBHEHUH, DK30- U 03.12.2024 https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
[TpakTudeckas padora Ne 3 o reme BuGmiorexa [JOK

HOJINOTEK

25 «[Tomydyenue u cobupanue KMUCIOPOaa, 06.12.2024 |  hitps://m.edsoo.ru/ffod4ae?
M3yYEHHE €T0 CBOMCTB) '

26 Bonopon — anemeHT u nipocroe 10.12.2024 bu6muoreka [IOK
BeniecTBo. HaxoxieHue B mpupo/ie o https://m.edsoo.ru/ffod4ddo0

27 dusnvecKknue U XUMUYECKHUE CBONCTBA 13.12.2024 bubmmoteka [IOK
BozZiopoa. [IpumMeneHne BoI0poIa o https://m.edsoo.ru/ffod4ddo

b OK

28 [TonsiTHe O KMCIIOTAaX U COJIAX 17.12.2024 htI;ISSJ'j/I//Ir%T:é(;)IO_Iru /#50d50d2

Crioco0ObI TOTy4eHHs BOJIOPO/Ia B bu6nuorexa [IOK
12.2024

29 nabopaTtopuun 20.12.20 https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme BuGmiorexa LIOK

30 «omyuenne u cobnpanne Bon0pona, 24.12.2024 | https://m.edsoo.ru/ff0d4f42
W3yYEHHUE ETO CBOMCTB)

TornuBo (HedTh, yroib U METaH). BuGmorexa [IOK
31 3arpsi3HEHUE BO3/yXa, CIIOCOOBI €T0 27.12.2024  https://m.edsoo.ru/ffodAcda

npeaoTBpaIICHUA



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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MousipHblii 00BEM ra3zoB. 3aKOH

bubmuorexa [JOK

2 14.01.202
3 Asoraapo 01.2025 https://m.edsoo.ru/ff0d542e
B 61e
3| seueersa rasa o cro mmceriony Bnbmotoxa LIOK
o oMY 12.01.2025 | https:/m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UK 00BEMY
Brruncnenus 006EMOB Ta30B 1Mo
34 ABHEHMIO PEAKIIMU HA OCHOBE 3aKOHA bubmorexa [JOK
ypag Pealiiii i 18.01.2025 | https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
®du3n4ecKrue 1 XHMUYECKHE CBONCTRA bubnuorexa [JOK
19.01.2025
35 BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanui. ITonstue 06 bubnuorexa [JOK
36 25.01.2025
WHJIAKAaTOpax https://m.edsoo.ru/ff0d59e2
B .H (S
- 0J1a KaK pacTBOpUTEIb. HacklleHHb BuGmiorexa LOK
11 HEHACHITICHHBIC pacTBOPE!. 26.01.2025 |  https://m.edsoo.ru/ff0d5b40
MaccoBas 1071 BeIIeCTBa B pacTBOPE
[TpakTryeckas padora Ne 5 mo Teme
38 «HpI/IFOTf)BJIei{I/Ie paCTB?pOB c ) 01.02.2025 bubmmnoreka [JOK
onpeaeNEéHHON MacCOBOM J0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 Konrtponbnas padora Ne2 o teme 02.02.2025 bubmmnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiIacCuUKaIus, 08.02.2025 bu6nuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XMMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX Bubmmorexa [IOK
’ p 09.02.2025 |  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, 15.02.2025 bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tomydyenue u XMMHUYECKUE CBOMCTBA

bubmuorexa [JOK

4 .02.

3 OCHOBaHUM 16.02.2025 https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, kinaccuduxarms, 99 02.2025 bubnmoreka [JOK
HOMEHKJIATypa R https://m.edsoo.ru/ffodfee2
[TonyuyeHue u XUMHUYECKHUE CBOKWCTBA bubnuoreka [IOK

45 29.02.202
KHCJIOT 9.02.2025 https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa, BuG 10K

noInoTeKa

46 CHOCOOBI MOTYYEHUSI, XUMUUECKHE 01.03.2025 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckas paborta Ne 6. Pemenue

47 AKCIIEPUMEHTANIFHBIX 3a7a4 110 TeMe 07.03.2025 bu6mmoteka [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX R https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))

48 ['eHeTnyeckas cBsI3b MEX]y KIIaCCaMH 14.03.2025 bu6mmoteka [IOK
HEOPTaHWIECKUX COCAUHEHHIA A https://m.edsoo.ru/00ad9a50
O06o0011eHre U cucTeMaTru3alus bubnmoreka [JOK

49 15.03.2025
3HAHUU https://m.eds00.ru/00ad9ch2
KonTposasnas pabora Ne3 no teme Bu6 10K
" HOJINOTCKa

50 OCHOBHBIE KJIACCHI HEOPraHUYECKHX 21.03.2025  https://m.edsoo.ru/00adgela
coeauHeHui" T '

[lepBbIe MOMBITKU KIACCHUPUKAIINA BuG 10K
noIMoTeKa

51 XUMHUYECKHX 3J1eMeHTOB. [TonsaTuHe 0 22.08.2025 | hitps://m.edsoo.ru/00ad9ffa
TpYIIax CXOIHBIX IIEMEHTOB
Ilepnonnueckuit 3aKOH U Bu6 110K

nOIMoTeKa

52 [Tepuoanueckas cucteMa XUMHYECKUX 04.04.2025 | https://m.edsoo.ru/00ada52c
snemenToB J[. . Menaeneesa T '

53 [Tepuoasl, rpynmbl, HOATPYIIIBI 05.04.2025 Bubmmorexa [IOK

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54 11.04.202
snaep. N3otomnsl 04.2025 https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI09eK
95 aToMoB 3j1eMeHTOB [leproanaeckoi bubmorexa [JOK
pHoL 12.04.2025 |  https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuka XUMHUYECKOTO
AJIEMEHTA T10 €ro MOJIOKEHHUIO B bubnmoreka [JOK
56 18.04.2025
ITepuonnueckont cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauueckoro 3aKoHa
57 JUISL pa3BUTHS HayIfI/I I/IUHpaKTI/IKI/I. . . 10.04.2025 bubnmnoreka [JOK
MenpeneeB — y4€HbIN, MIEIATOT U https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DNEeKTPOOTPULIATEIBHOCTh AaTOMOB 95 04.2025 bu6nuoreka [IOK
XHUMHYECKHX DJICMCHTOB https://m.edsoo.ru/00adaab8
bubmmoteka [IOK
59 Honnas XxuMHu4deckas CBsI3b 26.04.2025 https://m.edsoo.ru/00adaca4
60 KoBasieHTHAs nonsipHas XUMHYECKast 02.05.2025 bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenosisipHasi XuMUYeCKast 03.05.2025 bu6muoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nuorexa [JOK
62 .05.
CTeneHb okHCICHS 16.05.2025 https://m.edsoo.ru/00adae28
63 OKHUCIUTETHLHO-BOCCTAHOBUTEIILHbBIC 17 05.2025 bubmuorexa [JOK
peakiuu https://m.eds00.ru/00adb076
but6mmorekxa [IOK
64 OKHUCIUTENN U BOCCTAHOBUTEIHN 23.05.2025 https://m.eds00.ru/00adb076
65 Kontponbnas pabora Ned o teme 24.05.2025 bubnuotexa [JOK
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«Ctpoenue aroma. XuMuieckas

https://m.edsoo.ru/00adb486

CBS3bY»

66 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
cucTeMaTu3aIusg 3HaHui https://m.edsoo.ru/00adb33c

67 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cUCTeMAaTH3aIusA 3HaHui https://m.edso0.ru/00ad9cb?

68 PesepBublit ypok. O6001menue u 1 bubnuoreka [IOK
cUCTEMaTH3allus 3HaHU! https://m.edsoo.ru/ff0d61c6

OBILIEE KOJIMYECTBO HACOB I1O 68

[TPOT'PAMME
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9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3yUYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl

[Tepuonuueckuii 3aK0OH.
Ilepuonuueckas cucrema bubnmnoreka [JOK

1 1 0 0 03.09.2024
XUMHUYeCKHX djemeHToB /1. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOMCTB XMMHUYECKHX 3JICMCHTOB 1 0 0 bubmorexa LHOK

. 06.09.2024 |  https://m.edsoo.ru/00adb6b6

MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 0 0 10.09.2024 bu6nuoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunasl xumuueckoit CB)I?I/I U TUIBI 1 0 0 13.09.2024 bubmmoteka [IOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme

5 «IToBTOpEHUe U yriydaeHne 3HaHUH 1 1 0 17.09.2024
OCHOBHBIX Pa3JIesioB Kypca 8 kiaccay

5 Knaccn(vi)HKaunﬂ XUMHYECKUX 1 0 0 90.09.2024 bubmmorexa [JOK
peakLuil 110 pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 0 0 bubmorexa LOK
p ' 27.09.2024 |  https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[TonsATHE O XUMHUUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIONINE 1 0 0 bubmorexa HOK
P ' PEL, m 01.10.2024 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHUMHYISCKOM p€aku U
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ITOJIOKCHHUEC XUMHYCCKOT'O

paBHOBECHs
9 OKUCIUTENBHO-BOCCTAHOBUTEIIBLHbIC 04.10.2024 | BuGanoreka HOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON Bu6 LOK
nOJIMOTEeKA
10 nuccornuanui. CUIIbHBIC U clla0ble 08.10.2024 | https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HonHble ypaBHEHUS peakLnii 11.10.2024 ﬁg&?ﬁ;fg;grou}é 0add44s
XHWMHYECKUE CBOMCTBA KHCIIOT U
OCHOBaHMI B CBETE MPEACTaBICHUI bubnmoreka [JOK
12 15.10.2024
00 JIEKTPOIMTUICCKOU https://m.edsoo.ru/00add5d8
JUCCOLIAAITIT
XUMUYECKHE CBOMCTBA COJICH B
13 4 o6 bubnuorexa [JOK
CBETE HPECTaBiICHH 0 18.10.2024 |  https://m.edso0o.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOIMALIAN
14 [TonsTHe 0 rMapOIU3E coneit 22.10.2024 E::SSJ'I/I//Ir?wT:;(;(I)eru/Ié 0addodd
O06o001meHre U CUCTeMaTH3 ALK bubmmoteka [IOK
15 3HaHUH 25.10.2024 https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. BuG 10K
HOJIMOTEeKA
16 «Perenne sxkcriepuMeHTAIbHBIX 05.11.2024 | https://m.edsoo.ru/00addbfa
3a1au»
KonTponbnas padorta Ne2 o treme Bu6 LIOK
HOJIMOTEeKA
17 «QIIEKTPOIUTHIECKAS TUCCOIIHAIIHS. 08.11.2024 | itps://m.edsoo.ru/00addecO
XUMHUUYECKHE PEAKIMU B PACTBOPAX) T '
18 OO1m1ast XapaKTepUCTHKA I'aJIOT€HOB. 12.11.2024 bu6muoreka [IOK

XUMHUYECKUE CBOKMCTBA HA TPUMEpPE

https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopoa. CossiHasg KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, MOJTYYCHHE bubnxorexa LIOK
> HOTYHCHHS, 15.11.2024 |  https://m.edsoo.ru/00ade104
IpUMEHEHHE
[TpakTuyeckas pabora Ne 2 mo Teme
20 «[lony4yenue conssHON KUCIOTHI buomiorexa LIOK
YHCHHE €O ’ 19.11.2024 | https://m.edsoo.ru/00ade348
u3yueHue e€ CBOMCTB»
Brrauciienus mo ypaBHEHUSIM
21 XUMHUYECKUX PEaKUUi, €CIIH OUH U3 22.11.2024 | bubmorexa [JOK
peartiHh, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OOm1ast XapakTepUCTHUKA JIEMEHTOB 96.11.2024 bu6nuoreka [IOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKAIIUU CEPBI.
23 Haxoxxnenue cepsl u e€ coem:IHeHm?I 99.11.2024 bubnmoreka [JOK
B IIpupoJie. XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoj, CTpOEHHUE, ) 03.12.2024 bubmuorexa [JOK
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 ¢bu3nuecKrue 1 XUMHUYECKHe brbmmorexa LIOK
. 06.12.2024 | https:/m.edsoo.ru/00adea28
CBOWCTBa, IPUMEHEHHE
XHAMHMYECKUE PEAKINH, JIEKAIUE B
OCHOBE TPOMBIIUIEHHOTO crocoba
MOJIy4EHUsI CEPHOI KUCIIOTHI. bubmuoreka [IOK
26 10.12.2024
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIien cpebl COeAMHEHUSIMU
cepsl
27 Brruncienune MaccoBOM 10U BBEIXO1a 13.12.2024 but6mmorekxa [{IOK
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MIPOJYKTA PeaKuu

https://m.edsoo.ru/00adec8a

OOmmas xapakTepuCTHKa 3JIEMEHTOB
VA-rpynmnsl. A3or,

bubmuorexa [JOK

28 17.12.2024
pacrpocTpaHeHHUE B IPUPOJIE, https://m.edsoo.ru/00adeea6
¢bu3znuecKkre 1 XMMUYECKHUEe CBOMCTBA
AMMHaK, ero Gpu3nvecKue u
29 XUMHUYECKHUE CBOMCTBA, MOJIyYCHHUE U bubmorexa [JOK
> MOV 20.12.2024 | https://m.eds00.ru/00adf004
MIPUMCHCHUE
[TpakTuueckas padbora Ne 3 o Teme
30 «l?lon eHue athHaKa M3y4YEHHUE ero bubmmorexa LIOK
L 1 24.12.2024 | - htps://m.eds00.ru/00adf180
CBOMCTBY»
A3OTHas KUCI0Ta, €€ PU3NIECKHUE U bubnmnoreka [JOK
31 ’ 27.12.2024
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aMMOHHS B Ka4€CTBE MUHEPATbHBIX 5ub 10K
noIMoTeKa
32 7. 14.01.202
yRoOpenuii. Xumureckoe . 012025 https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KarolIei cpeabl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u
33 (1)00((11))0 pHaﬂ KI/I?J'I((l))Ta (1)(1)153H(qe)cxne " brbmorexa [JOK
P L 12.01.2025 |  https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, IOTy4YeHUE
Hcnonb3oBanue gochaToB B
34 KauecTBe MI/IHepaJ]LHLIXVy,Z[O6peHI/II7L 18.01.2025 bubmuoreka [IOK
3arpsi3HEeHUE IPUPOAHON CPEJIbI https://m.edsoo.ru/00adfc20
dbocdharamu
Vruepon, pacupocTpaHeHNE B
35 pu I(:n: g)I/ISI/IIzIeCKII)/Ie A XUMHUYECKHE bubmorexa [IOK
PHPOZIE, 19.01.2025 |  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcuppl yriaepona, ux pusndeckue u
XUMHUYECKHE CBOICTBA.

bubmuorexa [JOK

25.01.202
3 DKosornyeckue npoOIeMsl, 5.01.2025 https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcuaoM yriepoaa (1V)
.. bubnmoreka [JOK
7 .01.
3 YronpHas KUCIIOTA U e€ con 26.01.2025 https://m.edsoo.ru/00ae006¢
[TpakTuyeckas pabora Ne 4 mo Teme
38 "[lonyueHune yriaekucioro rasa. 01.02.2025 bu6nuoreka [IOK
KauecTBeHHas peakuus Ha KapOOHAT- https://m.edsoo.ru/00ae027e
HoH"
[TepBoHavyaIbHBIE TOHATHS 00
39 OpPraHMYEeCKUX BEIIECTBAX KaK O buGnnorexa LIOK
P 02.02.2025 |  https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
. bubnuorexa [JOK
40 Kpemuuii u ero coeiHeHust 08.02.2025 https://m.eds00.ru/00ae080a
[TpakTryeckas padorta Ne 5.
41 Pemenue 3KcnepI:1MeHTanLHLIX 3a1a4 09.02.2025 bubmmnoreka [JOK
1o TeMe «BaxHenire HeMeTauibl 1 https://m.edso0.ru/00ae0bf2
WX COSAMHEHUSD)
KontponsHast pabora Ne3 o teme
42 «BaxHeilnme HeMeTaIbl U UX brbmorexa [JOK
15.02.2025 |  https:/m.edsoo.ru/00ae0e18
COCTUHEHUS
O611ast XapaKTePHCTHKA 16.02.2025
XUMHYECKHX 3JIEMEHTOB —
43 MeTaJIoB. MeTtalndeckas CBSI3b U bubmuorexa [JOK

MeTaJUTNYeCcKas KpUcTajIndeckas
pemérka. Pu3nveckre CBOMCTBa
METaJUIOB

https://m.edso0.ru/00ae103e
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XHUMHYECKHE CBOIMCTBA METAJJIOB.

44 DIIEKTPOXUMUYCCKHUH DA, bubmmorexa [JOK
PO b 22.02.2025 |  https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaIOB
OO6mmwme crmocoOb! MOTyYeHUS
MeTajioB. CruiaBel. BerauciaeHus mo BuG 10K
. nonMoTeKa
45 YPaBHEHUSIM XUMHUECKHUX PEaKLUM, 29.02.2025 https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
puMecH
bubmnorexa [JOK
46 [TonsiTve 0 KOPPO3UU METAILIIOB 01.03.2025 https:/m.eds00.ru/00ae1278
bubnuorexa [JOK
47 [Ilemo4HbBIE METAILITBI 07.03.2025 https://m.edsoo.ru/00ae14b?
Oxcupl ¥ TUIPOKCUIBI HATPUS U bu6nuoreka [IOK
48 KaJIvst 14.03.2025 https://m.eds00.ru/00ae14b2
49 H_[enoquo3eMeJILHUbIe MeTaJUIbl — 15.03.2025 bubnmnoreka [JOK
KaJblIUi U MarHui https://m.edsoo.ru/00ae15e8
. bubmuorexa [JOK
B .03.
50 aXHCHIINE COSTUHEHUS KaJTbIIUS 21.03.2025 https://m.edsoo.ru/00ae 1568
51 O606HVICHI/I€ Y CUCTEeMAaTH3aIus 99 03.2025
3HAHUI
JKEcTKOCTh BOJBI M CITOCOOEI €€ bu6nuorexa [IOK
52 4.04.202
YCTpaHEHUs 04.04.2025 https://m.edsoo.ru/00ae1886
IIpakTuyeckas padora Ne 6 mo Teme
53 "KEcTKOCTL BOABI U METOMELI €€ bubnnorexa LIOK
; 05.04.2025 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuotexa [JOK
>4 AJTOMHHHH 11.04.2025 https://m.eds00.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCUIA U 12.04.2025 bubnuotexa [JOK
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THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
X .04.
56 ees0 18.04.2025 https://m.eds00.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU Kelle3a 19.04.2025 bubnmnoreka HOK
(1) m xene3a (I11) https://m.edsoo.ru/00ae35e6
58 0606H56HH6 U CHCTEMaTHU3allus 95 04.2025
3HAHUU
[TpakTuueckast padora No 7.
59 Pemenne BKCHepI:IMeHTaJ'ILHLIX 3a71a4y 26.04.2025 bubnmnoreka [JOK
1o TeMe «BaxHelnire MeTamibl U X https://m.edsoo.ru/00ae3de8
COCJIMHECHHU S
Brruncnenus no ypaBHEHUsIM
XUMHUYECKHUX PEaKIIHii, €CIIi OJIUH U3
60 peareHToB /1aH B U30bITKE WU 02.05.2025 bu6mmoreka [IOK
COACPKUT MpUMecH. Brruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJM BbIXOJIa MPOJAYKTA
peakuuu
61 O606HvleHI/Ie U cHUCTeMaTH3alus 03.05.2025
3HaHUU
KonTponbnas padota Ne4 mo teme
62 «BaxHel1e MeTamIbl U UX 16.05.2025
COCJIUHECHHU S
63 BemectBa u I\faTepHanLI B 17 05.2025 bubmuoreka [IOK
MOBCEIHEBHON KU3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XI/IMI/I‘IeCKoeVSaFPSISHeHI/Ie 93.05.2025 bubnmoreka [JOK
OKPYXKarolle cpeabl https://m.edso0.ru/00ae4270
65 Ponp xvmuu B pelieHun 94.05.2025 bu6muoreka [IOK

AKOJIOTMUYECKUX MTPOodsieM

https://m.edsoo0.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PezepHblii ypok. O6001meHE U 27.05.2025 | pu6mmoreka IIOK
66 . 1
cUcTeEMaTH3allMs 3HaHUI https://m.edso0.ru/00ae0dOa
67 PesepBHblit ypok. O6006111eHuE U 1 bubnmoreka [JOK
cHCTeMAaTHu3aIys 3HaHuM https://m.edsoo.ru/00adb33c
68 PezepHblil ypok. O6001meHE U 1 bubnuoreka [IOK
cUcTEMAaTH3allMs 3HAaHUI https://m.edsoo.ru/00ad9ch2
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne
» Xumus, 9 ximacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

METOJANYECKHUE MATEPUAJIBI JIVISA YUUTEJISA
http://rushim.ru/books/books.htm Dnexkrponnas oubMoTEeKa yueOHBIX
MaTepHAaJIOB 10 XMMHHU Ha mopraie Chemnet
http://www.edu.yar.ru/russian/cources/chem Xumuueckuii mopran ChemPort.Ru
http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yueOHbie
CIPaBOYHBIC MATECPHAIIBI

http://www himhelp.ru Xumusi: Marepuans! « Bukurnenumy — cBOOOTHOMN

OHIOUKIONCANN

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HNHTEPHET

http://www.chemnet.ru I'azera « Xumusi» 1 caliT 1uist yautens «51 uay Ha ypok
XAMHNY

http://him.1september.ru Enunas xomnexuus LIOP: ITpeameTHas KOIEKIUs


http://rushim.ru/books/books.htm
http://www.edu.yar.ru/russian/cources/chem
http://www.chemport.ru/
http://www/
http://www.chemnet.ru/
http://him.1september.ru/

«XUMUI»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
OKCIICPUMCHTHBI: XUMUSI. KOJ’IJ’ICKHI/IH Poccuiickoro 061H€06pa30BaT€JII>HOFO
ropraia

https://infourok.ru/biblioteka/himija/klass-9/uchebnik-1656

http://www alhimik.ru Bcepoccuiickas omumnmaa NKoJIbHAKOB IO XUMHH

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUH: 3JICKTPOHHBIN yU4eOHUK


http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/




