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IMNOACHHUTEJIBHASA 3AIINCKA

[IporpaMma 1NO XUMHUM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMBbl OCHOBHOTO O0IIIEro 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (QeaepanbHON pabdodeil MporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEMIIMHU MPEnoaaBaHusi yaeOHOTo npeameTa « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIIed cTpareruu
OOy4YeHHMs, BOCIHTAHHMS ¥ Pa3BUTUS OOYYAIONMUXCS CpPEICTBAMH Y4eOHOTO
npeamMera, yCTaHaBIMBAaET  00s3aTeIbHOE peIMETHOE coJiepKaHue,
peaycMaTpUBaeT paclpesieieHue ero Mo KilaccaM U CTPYKTYPUPOBAHHE I1O0
pazieliaM M TeMaM IMPOrpaMMbl IO XHMHHU, OINPEIENseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHYyEMYIO
MOCJEI0BAaTEIbHOCTh  U3YYEHHUS] XUMHU C YUYE€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO IMpoilecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIUXCs, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera  Jyis
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKkKe TPEOOBAaHUN K
pe3yJibTataM 00y4YeHHs] XUMUU Ha YPOBHE 1I€JIed U3yUYEHUs MPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENHLHON JEATEIbHOCTH OOyYarouerocs MO OCBOCHHIO
y4eOHOT0 CO/Iep>KaHMUs.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHMS MUPOBO33PEHUS
o0Oyy4arolierocsi, €ro NpeACcTaBICHU O MAaTEPHAIbHOM E€IUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpYEMble XUMUEWU MPECTABICHUS O B3aWMOIPEBPAILICHUIX
PHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMyTAX PEHICHUS TI00aIbHBIX
npoOJjieM yCTOWMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBOM M 3KOJOTHYECKON 0€30M1aCHOCTH, MPOOIEM 3IpaBOOXPaHEHUSI.

N3ydyenne xumun:

CIIOCOOCTBYET  pealiM3allid  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUSA |
dbopMupoBaHUs KyJIbTYPbl JUYHOCTH, €€ 0011Iel U QYHKIIMOHATLHON I'PAaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yaromuxcs, HABBIKOB HMX CaMOCTOSITETbHOM Yy4yeOHOM  JIeSITEIBHOCTH,
DKCIIEPUMEHTATIBHBIX M HCCIEJOBATCIIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM NESITEIbHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUH E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH OOYJArOIINXCS,



ciocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOLICHHSI K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHple HampaBiieHHs B OOyYEHMM XMMHUHU OOECHEeYMBAIOTCA CIELH(PUKON
collepKaHUsl ~ y4eOHOro  mpeameTra, KOTOpPbIA  sBIAETCS — NeAaroruyecku
aJaNTHPOBAHHBIM OTpa)kKeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYUMMBIX [OHATUN
OPTraHUYECKON XUMMUHU.

CtpykTypa coaep:kaHHs MPOTrpaMMbl IO XUMHUH CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0o moaxoja K €€ m3ydyeHuro. Conep:kaHue CKIaJAbIBAETCS U3 CHCTEMBI
MOHATUH O XUMUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMbI IOHITUI O XUMUYECKON
peakuuu. OOe 3TH CHUCTEMBbl CTPYKTYPHO OPraHM30BaHbl MO MPUHLHITY
NIOCJIEOBATENBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUUECKUX MPEICTABICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHUS O CTPOECHUHU aTOMa U XUMUYECKOM CBA3H;

— TMpeacTaBleHUNd 00 AIEKTPOJUTUUYECKON JIHUCCOLUMAlMU BEIIECTB B
pacTBOpax.

Teopernuecknue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKH
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YPOBHSI K JIpyromMy, BBINOJHSS (QYHKUMU OOBACHEHHS W MPOTHO3UPOBAHUS
CBOICTB, CTPOEHHUS U BO3MOXKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJYyYEHHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEICTABICHUS O XMMHUYECKOM COCTABIISIONIECH HayYHOW KapTUHBI MUpPA B JIOTHKE
e€ CHCTEeMHOW MpPUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHUIO H
METO/IaM TO3HaHUs B Hayke. V3yueHune XUMHU NPOUCXOJUT C IMPHUBICYEHUEM
3HAHUM W3 paHee W3YUYEHHBIX YUYeOHBIX NpeaMeToB: «OKpyKalomui MUY,
«buomorus. 5—7 kimacce» U «dusnka. 7 Kiacey.

[Ipy wW3yyeHUH XUMHHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHMA OCHOB
XUMUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATENbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHIL.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHCTEMBl XHMHYECKHX
3HAaHUM — BaKHEHIIMX (PaKTOB, MOHATUN, 3AKOHOB U TEOPETUUYECKUX IMOJOKEHUH,
JOCTYIIHBIX 00O0OIIEHHI MHMPOBO33PEHUYECKOIO0 XapakTepa, s3blka HAayKH, B



OpuOOIIEHNH K HAyYHBIM METOJaM I[IO3HAHUS MpPH M3yYCHUU BEIIECTB U
XUMHUYECKUX peakluid, B (OpMUPOBAaHUHU U PA3BUTHUU MO3HABATEJIbHBIX YMEHHUH U
UX TPUMEHEHWHM B Y4YEOHO-IIO3HABATEIILHOW M Yy4eOHO-UCCIEeN0BATEIbCKON
NEeSATEeNbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BELIECTBaMHU B
IOBCEIHEBHOM KU3HMU.

[Ipy M3y4eHUM XMMHUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE
3Ha4YeHHE MPUOOPENU TaKUE 11U, KaK:

— (¢opMUpOBaHHWE WHTEIJICKTYallbHO pA3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY HIPHUHATHIO PEIICHUM,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

—  HampaBJIICHHOCTh OOy4YeHHs] Ha CHCTeMaTH4eckoe MpuoOIIeHue
O0yJarommxcsd K CaMOCTOSITENIbHOM MO3HABaTEJIbHON JAESTENbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecIieueHUe YCI0BUM, CITIOCOOCTBYIONINX MPHOOPETEHUIO 00yJIarOITUMHUCS
OTbITA Pa3HOOOPA3HON NEATETHHOCTH, MO3HAHHMS M CaMOIO3HAHUS, KIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIINI), WMEIONINX YHHUBEpCaIbHOE 3HAYCHUE IS
pa3IMYHBIX BUAOB JESTEIBHOCTH;

— ((dopmupoBanue oOmEeld (QYHKIMOHATBHON W €CTeCTBEHHO-HAyYHOU
TPaMOTHOCTH, B TOM UHCJIE€ YMEHHUHA OOBICHATH U OICHUBATh SBICHUSA
OKpY’KaIOIIEro MHUpPA, WCHOIB3YS 3HAHUS U OIBIT, MOJYyYEHHBIC MPH HU3YYCHHUH
XUMHH, TPUMEHATh UX IPU pEHIeHHH MNpoOiieM B IOBCEIHEBHON >XU3HU U
TPYJIOBO IE€SITEIbHOCTH;

— ¢QopmupoBanue y o0Oydyarommxcsi TyYMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHUM HJis BBIPAOOTKH HKOJOTHYECKU
1eJeCO00pa3HOro TMOBEJEHUS B OBITY M TPYIOBOM JE€ATETBHOCTH B LEISAX
COXpaHEHUs CBOETO 3/I0POBbs M OKpY KaroUIel MPUPOTHON CPeibl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHMS OOLICYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOo(WiIs W HAMpaBICHHOCTH NalbHEHUIIEro
00yUYeHHUS.

OOmiee 4uCIO YacoB, OTBEAEHHBIX JJIs M3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 0011ero odpaszoBanus, cocrapisier 140 yacoB: B 8 kimacce — 72 4yacos
(2 yaca B Hezieno), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XUMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3WUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOJax MO3HAHWS B XMUMHUU. UKCThIE BELIECTBA U CMECH.
CriocoOnI pa3zeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE 3JIeMEHThl. CHMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIokKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BajgeHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKkOH TIOCTOAHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHOcHUTENbHAS MOJIEKYJIsIpHAsg mMacca. MaccoBas 10Ji1 XMMUYECKOTrO 3JIEMEHTa B
COCIUHCHUMU.

KommuecTBo BemecrBa. Moisib. MonsipHast Mmacca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHHUIl BemecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

dusnyuecKkrue U XMMUYECKHUE SIBIICHUS. XUMUUYECKash peakius U e€ MpPU3HAKU.
3aKOH COXpaHEHUsI MacChl BeIIECTB. XHUMHUUeckue ypaBHeHus. Knaccudukarus
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHU MOCYI0M, mpaBWjiaMu paboThl B Ja0OpaTOpUU U
npuéMaMu 0o0pallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, U3YUCHUE U OMHCAHUE
bu3HUeCKMX CBOMCTB O0Opa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOICHHE
dbu3ndecknx (IJIaBICHHE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHHE W KOHJCHCAIMs BOJbI) M XMUMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
METHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMoJIeHCTBHE XKele3a ¢ pacTBopoM conu meau (11),
W3YUYEHHUE CIIOCOOOB pa3/ICICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIApUBAaHUE, JUCTUIUISAIMUSA, XpoMaTorpadus, mpoBeeHUE OYUCTKU MOBAPEHHON
COJIU, HAOJIOJIEHWE W  ONHWCAHUE  Pe3yJIbTaTOB  MPOBEJICHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIE MOJIEKYJI
(I1apocTepKHEBBIX).

Ba:xHeiilne npeacTaBuTe/Id HEOPraHM4eCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — smeMeHT U mpoctoe
BemecTBO. HaxoxmeHuwe kucimopoma B Tpupoae, (U3MUECKHE W XHUMHYECCKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue xkuciopona. CrocoOsl



MOJIYYCHHUST KHUCTIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3h(dEeKT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKME pEaKIUu. TOIUIMBO: yrojip M METaH. 3arpsA3HEHUE
BO3/1yXa, YCWICHHE TapHUKOBOro 3¢ dekra, pa3pyiieHne 030HOBOTO CJIOSI.

Bomopon — snemeHT m mpocrtoe BemectBo. Haxoxxaenue Bogopoaa B
npupoae, (U3MYECKHEe ¢ XHUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
noxyuyeHus. Kucnotsl u conmu.

MosnsipHabiii 00BEM ra3oB. Pacy€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojma kak pactBoputTenb. PacTBOpBI.
HacpllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 1075 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponp pacTBOpOB B IpUPOJZI€ U B KU3HU 4yeloBeka. KpyroBopor Boabl B IPUPO/IE.
3arpsi3HEeHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA NPUPOIHBIX BOJI.

Knaccudukanus neopranndeckux coenunenuit. Oxcuanl. Kiaccudukanus
OKCHJOB:  coyieoOpa3yromie  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HeconieoOpasyromue. HomeHknarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBa OKCHUJIOB. [TorydueHrne okcuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinoT. Ousznueckue u
XAMUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHoctw metayuioB H. H. bekerosa.
[lony4deHne KUCIOT.

Conu. Homenknatypa cosieil. @U3nyeckue U XMMHYECKUE CBOMCTBA COJE.
[lonyuenune comnen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpOoAa B BO3yX€, IMOJTYyUYECHHUE,
coOupaHue, pacrno3HABaHWE UM HW3YUYEHUE CBOWMCTB KHUCIOpPOJa, HAOII0JCHUE
B3aMMOJICMCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HMKHOBEHUS U
IpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHWE C oOpa3laMu OKCHUIIOB U
ONKMCAHWE HX CBOMCTB, MOJYy4Y€HUE, COOMpaHHE, PAClO3HABAHHE W U3yUYCHUE
CBOWMCTB BOJIOposia (TOpeHHE), B3auMMOCHCTBHE Bojopoaa ¢ okcuaom memu (1)
(BO3MOXXHO HCHOJB30BaHUE BHIEOMATEPUANIOB), HaOMIOAEHNE 00PAa3IOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHONM PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METaJIaMHU
(HaTpyieM ©  KaJibllieM) (BO3MOXHO HCIIOJb30BAaHUWE BHUJIEOMATEpPUAIIOB),



UCCIIEIOBaHNE O00pa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIUYHBIX  KJIACCOB,
HAOJIIO/ICHNE U3MEHEHHUS OKPACKH MHJIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menud (ll1) ¢ pacTBopoM cepHON KHCIOTHI,
KHCJIIOT C METajulaMH, PEaKUUh HEUTpan3aluy, IOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeTajula APYTMM M3 pacTBOPA COJIM, PELICHHE
AKCIEPUMEHTAIBHBIX 3a/lad N0 TeMe «BaXHeWlne KIacChl HEOPraHMYECKHUX
COCIMHEHUI.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHUYECKHX
diemenToB JI. WU. MenaeneeBa. CrpoeHne aTomMoB. XHUMHYECKas CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOTMBITKH KIACCU(UKAIIUU XUMUYECKUX dieMeHToB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yoT aM(pOTEPHBIE OKCU/IBI
Y TUJPOKCUBI.

[lepnognueckuii 3axoH. [lepuoandeckas cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuonHas u  JJIMHHOMEpUoAHas  (OPMBI
[Tepunoguueckout cucrtembl xumuueckux 3neMeHToB [l. 1. Menneneea. [lepuobl
u rpynnsl. DOuznyeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEPOB IIEpUOaA U
IPYNIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otonsl. Onexktponsl. CtpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuognueckout cucremnl . M. MenngeneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA TI0 €0 MOoJIoKEeHUIO B [lepnoanueckon cucreme /. 1. Meneneesa.

3aKOHOMEpPHOCTM WM3MEHEHHUS paJnyca aTOMOB XUMHUYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYNIaM U NEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Uil pa3BUTUsA Hayku W mpaktuku. [[. WM. MeunngeneeB — y4éHbl U
rpakJaHUH.

Xumuueckass cBsa3b. KoBaneHTHas (mojsipHass M HEMOJSpHAsl) CBSI3b.
DNEeKTPOOTPUIATEILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAasI CBSI3b.

Crenenp  okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Iporniecchl OKMCIEHNS U BOCCTaHOBIEHNA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHUEe OO0pa3loB BELIECTB METAUIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUIPOKCUAA LHMHKA C pAacTBOPaMHM KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakliuy pa3ioKeHUsI, COSUHEHU ).

Mexcnpeomemunie ceasu



Peanmu3anusa MeXnpeIMETHBIX CBS3€W IPU W3YYEHMM XMMHMHM B 8 KJlacce
OCYIIECTBISICTCS 4epe3 HCIOJBb30BaHUE KakK OOIMHUX eCTeCTBEHHO--HAYYHBIX
MOHSATUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJISl OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mre ecTecTBEHHO--HAYUYHbIE MTOHATHSI: HAy4YHBIM (paKT, rUIOTe3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, KiIacCUUKaIus, NEPUOIUIHOCTh, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICITUPOBAHHUE, U3MEPEHUE, MO/ICIIb, SIBJICHHUE.

dusuka: marepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKHUIN 3apsij, BEUIECTBO, TEJO,
00bEM, arperaTHoOe€ COCTOSIHUE BEIECTBA, a3, (PU3MUYECKUE BEIUYUHBI, €IUHUIIBI
HM3MEpEeHMs1, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TIOPOJIBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTLUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUusi

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucteMa XUMHUYECKUX 3J1IeMeHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUHM CBOWMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHONOB, KM, KaJdblMs HU UX
COCMHECHUN B COOTBETCTBUU C IIOJOKEHHUEM »3JIEeMEHTOB B llepnoanueckon
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CtpoeHue BelIecTBa: BUJBI XUMHYECKOW CBA3U. THUMBI KPUCTALIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Krnaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K pA3JIMYHBIM KjJaccaM HEOPTaHUYECKUX
COCJIMHEHUM, TEHETUYECKAsl CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX peakIuii Mo pa3IMuHbIM Mpu3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOUIMX B pPEaKIMH BEIIECTB, MO TEIJIOBOMY 3(ddeKTy, Mo
W3MEHECHHUIO CTEIECHEH OKUCICHUS XHMHYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YY4aCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECCKHE
ypaBHEHUS.

[Tonsatue o ckopoctu Xumuyecko peaknuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsITHEe O TOMOTeHHBIX M TeTEePOTCHHBIX
peakuusax. [lonarue o katanmsze. [loHsITHE O XMMHYECKOM paBHOBECHHU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHWMHUYECKOW PEAKIMU M IOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJIEKTPOHHBIM  OajaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM pEaKIvu. CocraBneHnue YPaBHEHUM



OKHCIIUTEIIbHO--BOCCTAHOBUTENIbHBIX ~ PEaKlMil ¢ UCHOJIb30BaHUEM METOoja
AJICKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katuonsl, annonsl. MexaHu3M JMCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMuueckoit cBsa3u. Crenenp aucconuanv. CUiibHbIC U CIA0bIe DJIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y CloBuUsl MPOTEKaHUSI PEAKIMi HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIlllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBoWCTBa KHUCIOT,
OCHOBAaHMM U coOJell B CBeTe MpPEACTaBICHUN 00 DIIEKTPOIUTHYECKOM
nucconmannu. KadecTBeHHbIE peakiui Ha MOHBI. [IoHATHE O TUAPOIU3E COTIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAIIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJUIOB M HEMETAUIOB (Tpadura W anmasza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), HCCIEOBAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peakiuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DICKTPONPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JUCCOIMALMM KHUCIOT, MIEIOYEed U  COJIeH
(BO3MOXKHO  HCIOJIb30BAaHHE BHJAEO MaTepUaloB), IMPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  MPOTEKaHMs]  PEeakiuid  HMOHHOTO  OOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHHWE BObI), OIbBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3fioKeHUs, COSUHEHHUS), paclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbIO KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUE
HKCIEPUMEHTAIBHBIX 3a/1a4.

HeMeTa/iibl U MX coeIMHEHU S

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NUYECKHUe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoOreHoB. XHMHYECKHE CBOWCTBA HA TMpUMEpPE  XJopa
(B3aUMOJICHICTBHE C MeETaJIaM{, HEMETaUIaMH, IIeJI04aMH). XJIOPOBOJOPO/I.
CongHasi KMCIIOTa, XMMHUYECKUE CBOMCTBA, MOJy4YeHHE, NMpUMEHEHHe. JlelicTBue
XJOpa M XJIOPOBOJOPOJA HA OpPraHM3M YeJIOBeKa. BakHeWlne XJIOpHuabl U UX
HaX0XJICHUE B MIPUPOJIE.

Oo6mas xapaktepuctuka ameMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTerneHu okucieHus. CTpoeHue M (PU3MYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U CePhbl. AJIIOTPOINHBIE MOAU(PHUKAIIUN KUCIOPOIa
u cepbl. Xumuueckue cBoiicTBa cepbl. CepoBO0OpOJ, cTpoeHue, GU3UYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KHUCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME W XUMHUYECKHME CBOMcTBa (oOmue Kak
MpEeACTAaBUTENS KJlacca KHUCIOT U crneruduueckue). XUMUUYECKUE PpEeakIuu,
JeXanMe B OCHOBE MPOMBIIIJIEHHOTO Croco0a TMOJy4YeHUs] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit kucnoThl. Conu CepHON KUCIOThI, KAYECTBEHHAs! peaKkus Ha



cynabdar-uoH. Haxoxnenue cepsl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH cpellbl COCAMHEHUSMH Cepbl (KHCIOTHBIE AOK[IH,
3arpsi3HeHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHHUS.

OOmas xapakrtepuctuka 3aeMeHTOB VA-rpymnmbl. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoOCTpPaHEHUE B MPUPOJE,
(du3nueckre 1 XUMHYECKUe cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nueckre U XUMUYECKHUE CBOMCTBA, MOMydYeHue u nmpuMeHenune. Com aMMOHHS,
uX pU3NUecKre U XMMUYECKHEe CBOWMCTBa, MpUuMeHeHue. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ ToJjiydeHue, GU3UYecKue U XUMHUUYECKHUe
cBolMcTBa (0OIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT U chenuduueckue).
Hcnonp30BaHMEe HUTPATOB M COJEH aMMOHHS B KAyeCTBE MHUHEPAIbHBIX
yaoOpeHuil. XMMHUECKOE 3arps3HEHHE OKPYKalollel Cpe/ibl COETUHEHUSIMH a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJoEMOB). Docdop,
ajutoTponHbeie Mogaudukanuu gocdopa, GuznUeckue M XMMHUYECKHE CBOWCTBA.
Oxcua pocdopa (V) u pochopHas kuciora, puznueckue 1 XuMUUECKUE CBOMCTBA,
nonyuyerue. Mcmons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka snemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCJIECHHS.  YIJIepoJA,  aJJIOTPOIHBIE
MoAu(pUKALIUKM, paCPOCTpaHEHHE B TpuUpone, (Quznueckue U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoje. OKcuabl yriepojaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. JKOJOTUYECKHUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riaoGanbHOrO TOTEIUVICHUS KIMMaTa, MapHUKOBBIN
s dext. YronbHas Kuciaora v €€ coiiv, uX PuU3nuecKkue U XMMHYECKHUE CBOMCTBA,
noixyyeHue W npuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-UOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHauagbHbBIE MTOHITHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSAUHEHMSIX
yraepoja (MeTaH, 3TaH, STUJIEH, alleTHIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie WMCTOYHUKUA YTIIEBOJAOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, HE(DTH),
NPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsaTHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: KHUPaX, OCIKaxX, YIJIEBOAaX — U UX
poii B OKM3HM 4eloBeKa. MarepualbHOE €JIMHCTBO OpPraHMYEeCKUX H
HEOPraHUYECKUX COECTUHEHUN.

Kpemnuii, ero ¢usumyeckue W XUMHYECKHE CBONCTBA, IOJyYEHUE H
npumeHeHue. CoenuHeHus KpemMHHs B mpupoje. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) u kpemHueBoi kuciore. CUIMKAThI, UX HCIOJIH30BaHUE B
OBITY, B MPOMBIIIICHHOCTU. BakHellne cTpouTeabHbIE MaTepHUallbl: KepaMUKa,



CTEKJIO, IIEMEHT, 0eTOH, keye300eToH. [Ipobnempl 6e301MacHOTO HCIOIh30BAHMUS
CTPOUTEINIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3YyUeHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJSIHOW KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUIA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKalImMue (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
rajoreHOB M HUX COEIWHEHUIN (BO3MOXXHO HCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAaKOMJIEHHE C O0Opa3lamMu XJIOPUAOB (TaJOreHUIOB), O3HAKOMIICHHE C
oOpasmamMmu  ceppl U €€  CcoeAUHEHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), HAOJIOACHUE Tpollecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
paz0aBI€HHON CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOW peaKinu Ha cyIbdar-
WOH W HaOJI0JieHHWEe TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUYECKUMU
cBoiicTBaMu azora, ¢ochopa U HUX COCIAUHEHUHU (BO3MOMKHO HCIOJIb30BAHKE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX yIOOpPEHUM, MOJyYeHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOIMCTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEAKIMA Ha MOH aMMOHHUS U (ochaT-uoH U U3yueHHE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAJIOB), H3YUYCHUE Mojenei
KPUCTAINIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiuiepeHa, O3HAKOMIJIEHUE C
MPOIIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YyTIEM U
YCTPONCTBOM NPOTHBOras3a, MojiydeHue, coOupaHue, pacro3HaBaHUE M HU3y4YEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJCHNE KAaYeCTBEHHBIX PEaKlUi Ha KapOoOHAT U
CUJIMKAT-UOHBl W UW3YYCHHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxxHeume HeMeTaibl U UX COEAUHEHUSD.

MeTaqibl 4 MX coeTMHEHUS

OO6m1as XxapakTepUCTUKa XMMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
uX TmonoxeHus B Ilepmoamueckod cucrtemMe XuMHYecKux daeMeHtoB JI. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaJUioB. MeTayndeckas CBs3b U
METAJUIMYECKAs] ~ KpPUCTA/NIMUECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH Pl
HaIpsDKeHUN MeTauioB. @U3nueckue U XMMHYECKHE CBOMCTBAa MeTaiuioB. OO0Imue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOpPpO3WU METAIJIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (CTalb, YYTYH, AIOPATIOMUHUMH,
OpoOH3a) ¥ UX MPUMEHEHUE B OBITY Y MPOMBIIIIEHHOCTH.

[llenounsle MeTauibl: nosnoxeHue B llepuognyeckon cucreme XUMMHUUECKHUX
anemeHToB JI. 1. MeHneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJIEHUE B NPUPOJE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUasl u



TUIPOKCUABI HaTpusd MW Kanusa. [IpuMeHeHue MIeNOYHbIX METaUIOB W HX
COCIMHEHUM.

[[lenoyHO3€MENIBbHBIE METAJUIBI MAarHUil M KaJbIMH: TIOJIOKEHHE B
[Tepuognueckout cucreMe xumuueckux dneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B npupoae. PU3nUeCKue U XMMUYECKUE CBOMCTBA MarHus
U Kaiblius. Baxkneilmue coequHeHHs KalblUs (OKCHUIl, THUIAPOKCHUI, COJIH).
KécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: TIoJiokeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHUE aToMma, HaxOXIAeHHUE B Ipupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUIA U THAPOKCHIA
AIIOMUHUSL.

Keneso: monoxenue B [lepuoandyeckoit cUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
N. MeHneneeBa, CTpOECHHE aTOoMa, HAaXOXJeHUE B mnpupoae. dusznueckue u
XUMHUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, TUIPOKCUIBI U coin kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHME C oOpa3llaMM METAJJIOB M CIUIABOB, HX (pu3ndeckumu
CBOMCTBaMH, M3y4YEHHE  PE3yJbTaTOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIL30BaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHHUS XKejle3a B KUCIOPOJIE
(BO3MOXXHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KaJblUs, AIIOMUHUA, MHKA, JKeJie3a
(I1) u xenesa (111), memu (1), HAOMIOACHME W ONTMCAHUE MPOILIECCOB OKPAITHBAHMS
IJJaMEHH MOHaMU HATpus, KaJus U Kaiabluad (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOWCTB TMAPOKCUAA ATHOMUHUS
Y TUJIPOKCHUJA LIMHKA, PEIICHUE DKCIIEPUMEHTAIIBHBIX 3aJ]1a4 110 TeMe «BakHenue
METaJUIbl U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKa. be3omacHoe
WCIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momomib mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYXKawIeh cpeabl (MpeaenabHasi JOoMmyCcTuMas
KOHIIEHTpaius BeilecTs, nainee — [1J1K). Poias xumuu B pemieHnu 3KoJI0THYECKUX
mpooIeM.

Xumuueckuii Ikcnepumenm:

H3yueHHe oOpasIloB MaTepuajioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Meosicnpedmemmuuwie céasu



Peanmn3anusa MeXnpeIMETHBIX CBS3€d IIPU M3YYEHHM XMMHM B 9 Kiacce
OCYILECTBIISICTCSl 4epe3 HCIOJIb30BaHUME KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
HNOHATUMN, TaK U MOHATUH, SIBJISIFOIIUXCS CUCTEMHBIMH JIJISl OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOT'0 LIMKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHBIM (DakT, rumoresa, 3aKoH,
TEOpusl, aHauu3, CHHTE3, KiIacCupUKalusi, MEePUOAUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IAPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIBI.

®duzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, BJIEKTPUYECKUN 3apsij, MPOBOJHHKH,
HOJYIPOBOJHUKH, JUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢ortocuHres, npIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yA00pEHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpagus: armocdepa, ruapocdepa, MUHEPaTbl, TOPHBIE MOPOJBL,
M0JIE3HbIE HCKOIAeMble, TOILTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa30oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHsS] XMMHUU B €IUHCTBE y4eOHOW W
BOCIIUTATEJIBHON JEATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUICKHUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMU W HOPMAaMH TMOBEACHUS U CHOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIIA3AINHN 00yJarOIIHXCA.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUW W
paciMpeHue OnbITa ASsTeILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) mnaTpHOTHYECKOT0 BOCITUTAHUSI:

LEHHOCTHOT'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
U HAydYHOMY HACJEOUI0, TOHUMAHUS 3HAYECHHUS XUMHUYECKONM HAyKH B JKHU3HU
COBPEMEHHOIr0 O0OIIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHOU HHMOpManuei o
MEPEJOBbIX JOCTUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMAax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUM B KOJIJIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOW, TBOPYECKOM W JIPYrUX  BHJAX
NeSATETPHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBHIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/]JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
W B3aUMOIIOMOIIM B TIpoIleCCE€ HITOM YYEOHOM JEATeIIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEJACHHWE M TIOCTYNKH CBOUX TOBApUILIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMN MOCTYIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33PEHUYECKHE TPEJICTABICHUS O BEIIECTBE M XWMHYECKOW pPEaKINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBIISIOIINE
OCHOBY JIJI TIOHUMAHMS CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI TPUPOJIbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHBIE MOTHBBI, HAIPABJICHHBIC HA TOJIyYEeHHWE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJUMBIE i1 OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATEIbHOM, MH(GOPMALMOHHOW M YHUTATEIbCKON KYJbTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEIbHOM palOThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHOU



JUTEPATYypOl, IOCTYHNHBIMH TEXHHUYECKHUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYUYEHHUI0 U [O03HAHHIO, JH0O03HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MNPOEKTHOM M MCCIEI0BATEIbCKON
NEeSATENbHOCTH, K OCO3HAHHOMY BbIOOPY HAINpaBJIE€HHOCTH W YPOBHS OOy4yeHUS B
JaabHEHIIeM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH U
HENPUATHE BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS alKOTOIsI, HAPKOTUKOB, KYpPEHHS),
HEOOXOMMMOCTH COOJNIONEHUS TIPaBWJI OE30MaCHOCTH TMPU  OOpamieHuu ¢
XUMHUYECKUMHU BEUIECTBAaMH B ObITY U pealbHOMN KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3YUEHHUIO Ipodeccuil u Tpya pa3iIuyHoro poja,
yBaXEHUE K TPyAy U pe3yibTaTam TPYyAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHMs TMPEAMETHBIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
WH/IMBUIyaJIbHON TPAeKTOPUH MPOJOJKEHHsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHoN NpodhecCuOHATbHOM AESTENbHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aJ1allTUPOBATHCA B MPO(HECCUOHANTBHON CPEE;

6) IK0JIOrHYECKOro BOCIIMTAHMSA:

HKOJIOTUYECKHU 1I€JIeCO00pa3HOE OTHOIIEHHWE K MPHUpPOJAE KaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHKUE LIEHHOCTU 3[I0POBOI0 U
Oe3omacHOro o0pas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYecKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHHE IICHHOCTH COOJIOICHHUS
paBuJI 6€30MaCHOTO MOBEACHUS MPU PadOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOKAIOLINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CTIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOJIy9aeMble MPU M3yUYCHUU XUMUH, IS
pELIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXaIOLEH MPUPOIHON CPeo, I MOBBIIIEHUS
YPOBHSL ~ 3KOJOTHYECKOW KYyJIbTypbl, OCO3HaHUS TIJ00AJIBbHOTO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTeH MX pelIeHHs MOCPEACTBOM METOAO0B XHMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATEIIbLHOM,
KOMMYHHUKATHBHON U COIMANBHOMN TPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMbIEC IJIA
(GopMuUpOBaHHS MHUPOBO33PEHHUs OOIEHAYyYHble MOHATHS (3aKOH, Teopus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYToO€.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (GOPMHUPOBATH MPEJICTABICHUE O LEIOCTHOM



HAay4YHOW KapTUHE MHUpPA, U YHUBEpCAIbHbIC yueOHbIE JeCTBUS (1I03HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOpPBhIE 00€CIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCATbHBbIE YYeOHbIe 1eHCTBUS

ba3oBble Jornueckue AecTBUA:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBILIUIEHUS P OCBOCHUH
3HaHWI: pacKphIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIACIATh WX XapaKTEpHbIE
MPU3HAKU, yCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMU TOHSTHUSMH), HCIOJIb30BaTh
MOHSATHUS JJIs1 O0OBACHEHUS OTJIETbHBIX (PAKTOB U SIBJICHUM, BHIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB W XUMHUYECKHX DPEaKInH,
yCTaHABJIMBATh MPUYMHHO-CIIEACTBEHHBIC CBS3M MEXKIAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHAYKTUBHBIC, I€TyKTUBHbBIC, 10 aHAJIOTUN),
JiesaTh BBIBOJIBI M 3aKJTFOUYEHUS;

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METaNpeIMETHBIE), CAMBOJINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEeMbIE B XUMUH,
npeoOpa3oBbIBaTh MIHUPOKO MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUU 3HaK (CHUMBOJ JJIEMEHTa), XuMudeckas GopMyna M ypaBHEHHE
XUMHUYECKON peaklny — MPU PelIeHUH YyuyeOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISIBIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIECCaX U SBICHUSIX.

Bba3oBble uccienoBarejibckme JeiCTBHS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHWSA, a TaKKe B KA4eCTBE OCHOBBI i1 (POPMUPOBAHUS THIIOTE3BI IIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoaTh 3a XOJO0M IMpolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBAThH €ro pe3ysbTar, (PopMyIHpoBaThH 00OOIIECHUS H
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OIbITA, HCCIIEIOBAHUS, COCTABIATh OTUET
O MpoJieTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

YMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOTYIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMyJIIpHAsg JUTEpaTypa XUMUYECKOTO COJAEpKaHUs, CIPABOYHbIC
nocodbusi, pecypchl HMHTepHeTa), KpUTUUECKH OIICHHWBATh MPOTHUBOPECUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHble METOJAbI M 3alpOChl MPU MOUCKE U OTOOpE
UHPOpMAIlMd U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPEIeIEHHOrO TUIA, MPUOOPETEHHUE OMbITA B
00JacT  MCHOJB30BAHUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpATh ONTUMATIBHYIO (hOpMY MpeAcTaBieHUs HHpOpMaK U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4yd HECJIOKHBIMU CXEMaMH, JuarpamMmamy,
apyrumu ¢popmamu rpaduKu U UX KOMOWHALMAMU;

yMEHUE UCIOJIb30BaTh MW AaHAIM3UpoOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JEATENBbHOCTH MH()OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOWLIEH MNPUPOTHOU
CpEBbl.

KoMmyHuKaTHBHBIE YHHBepPcaibHbIe YUeOHble 1eliCTBUSA:

YyMEHHMsI 3aJlaBaTh BOIPOCHI (B XOJe Jauagora W (WIH) IUCKYCCHHU) TIO
CyliecTBy  oOCyXJaemMol  TeMbl, (QOPMYyJIHpPOBaTH CBOM  IPEIJIOKECHHS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEITIOKEHHOM 3a1a4H;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  pPE3yJbTaThbl  [O3HABATEIIBHOM
NEeSATENbHOCTH B YCTHBIX W THHUCBMEHHBIX TEKCTax; JieJaTh MPE3eHTAIUI0
pe3yIbTAaTOB BBHINOJHEHUS XMMHYECKOTO JKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITa,
nabopaTopHOI pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MIPOCKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEAOBATENbCKOW  JICITENBHOCTH TNpPU  PEUICHUU
BO3ZHMKAIOIIUX NpoOJeM Ha OCHOBE yué€Ta OOILIMX HHTEPECOB M COTrJIacOBaHUS
no3uuui (00cyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALMUS
COBMECTHBIX JCHCTBUH, OIpEACIICHHE KpPUTEPUEB IO OLEHKE KayecTBa
BBITMIOJTHEHHOH pabOThI U JApyTHE).

PerynsiTuBHBIE YHMBepcaJlbHbIe Y4eOHbIe 1eCTBHA:

YMEHUE CaMOCTOSATENbHO ONPENEesITh LU JeATeNbHOCTH, MJIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BbIOMpaTh Hanboee 3pPEeKTUBHbBIE CIIOCOOBI PEIIeHUsT YUeOHBIX U
NIO3HABATEJBHBIX 3aJad4, CaMOCTOSTEIBHO COCTABJISITH WJIH KOPPEKTHPOBATh
MPEIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU  BBINOJHEHUM 33JaHAN C Y4ETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 U3ydaeMbIX OOBEKTaX — BEIIECTBAX U PeaKlHUsiX,
OLICHMBAaTh COOTBETCTBUE IMOJIyYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, IPEAJIAracMbl€ B YCJIOBUH 3aJaHU.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yJNbTATOB [0 OCBOCHHUIO 00s3aTEIBHOTO
COJIEp)KaHMsl, YCTAHOBJIEHHOTO JaHHOM (enepaibHOM paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIIMMHCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue Uil TPeAMETHOW oOmactn  «XUMHS», BUIBI
JEATENIbHOCTH [0  MOJYYEHHID HOBOIO  3HaHWs, €ro  HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoH1y 00ydenus B 8 kiiacce rnpeMeTHbIe pe3yJibTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSATHUM: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA O0BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUsA, PEaKIuu
oOMe€Ha, 3K30- U SHJOTEPMUYECKHE PEaKIIUU, TEIUIOBOM 3P (HEKT peakiui,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaaNyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSIpHAsi KOBAJICHTHAsI CBA3b,
HMOHHAs CBS3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0JS BEIECTBA
(TpolieHTHas! KOHILICHTPAIMs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIONBH30BAaTh XHWMHUYECKYIO) CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPAaBHEHU XUMHUYECKUX PEAKIINA;

e OIpEIeNsTh BaJIGHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dbopmynaMm, BHUJ XHUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona JI. WM. Menpgeneesa:
JEMOHCTPUPOBATh IMOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX mojioxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXPAaHEHHUs MacChl BELIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepronuueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpymnma (A-rpymnmna)» u «modounas nmoarpynmna (b-rpymnma)y, maneie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabnune «llepuoguueckass cuctemMa XuUMHYecKux dyemeHtoB [J[. U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00IIee YHCIIO AIEKTPOHOB
U pacnpeiesieHUue uxX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUu
BEILECTB, 10 TEIIOBOMY 3D PexTy);

XapakTepu30BaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpEBpallleHU B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »dJeMeHTa 1o ¢opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIE OIEpPAllMM MBICIUTENBHON AEATEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluio, KilacCU(PHUKaIHUIO,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBS3EH — JUIsI U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAy4YHbIC METO/bI
NO3HAaHUA — HAONIOJCHHE, U3MEpPEHUE, MOJEIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CleloBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOM  TOCYJIOoM
7a00paTOpHBIM  00OpYyJIOBaHMEM, a TakXKe IMpaBWIaM OOpaIleHHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYYEHUIO U COOHPAHUIO
ra3o00pa3HbIX BemeCcTB (BOAOpPOAA H KHCIOPOJa), TMPUTOTOBICHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM JOJIEM PaCTBOPEHHOIO BELIECTBA,
IJIAaHUPOBATh M MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHl 10
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO MHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K koH1y oOyueHus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYCCKHX TOHSATHH: XHUMHYCCKUH
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYEeCKas CBs3b, TEIJIOBOU 3P heKT
peaknuu, MOJb, MOJISIDHBIH  00BEM,  pacTBOp,  DJICKTPOJIHTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIMTHYECKAS JTUCCOIMAIUS, PEaKIIMH HOHHOTO
oOMeHa, Karaau3aTtop, XUMHYECKOE paBHOBECHE, OOpaTHUMbICe U



HEOoOpaTUMbIC pEaKINH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITNH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAHOBJICHHUE,
aloTponusi, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAs, MOHHAs,
METa/InYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METaJlIOB,
CIJIaBbl, CKOpPOCTb XHMMHUYECKOW pEAKLUMH, MPEACIbHO JOMYyCTUMAs
koHuentpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MIPUMEHSTh 3TU NOHATHUSA IPU OMUCAHUY BEILECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBlIeHHUS (OpMyT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX PJIEMEHTOB B
COCOMHEHUAX PA3JIMYHOTO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COeIuWHEHUN 1o dopmysaMm, BHII XUMHUYECKON
CBs3UM (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YeCcKas) B HEOPTaHUYECKUX
COEJIMHEHHUSX, 3apsi MOHA MO XMMUYECKOH (QopMyiie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPTraHWYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OINKCHIBATH W XaPAKTEPU30BATH
Tabauuynyto Gopmy Ilepuoamdeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas mnoarpynma (A-Tpynma)» U «mobodHas
noarpynna (b-rpymnma)», maneie u OoOJbIIME MEPUOMBI, COOTHOCHUTH
0003HauYEHUs, KOTOpblE HMEIOTCA B NEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX TI0 DJICKTPOHHBIM CJIOSIM), OOBSCHITH oOIHe
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npejiesiax MaJibIX MEePUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTAaHUYCCKUE BEIIECTBA,
XUMHUYECKUE PEakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIMH
BEIECTB, MO TEIJIOBOMY 3(P(EKTy, 0 M3MEHEHUIO CTENEHEH OKHCIICHHMS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME W cneupUUecKue XUMHUYECKUE
CBOMCTBa MTPOCTBHIX M CIJOXHBIX BEILIECTB, TMOJTBEPKIas OMNHUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIIUH;

COCTaBJIATh YPABHEHUS JJIEKTPOIUTHYECKOW JHUCCOLMAIMU  KHUCIOT,
LIEJI0OYEN U COJIEN, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIINI HOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIWW, MOATBEPKIAIONUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO 0ajaHca 3TUX peakLuid;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX NPEBpallCHUNA B Pa3TUUYHBIX
YCIOBUSIX;

BBIUHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOrOo 3JeMEHTa 1o ¢opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coONoaTh  MpaBUjia  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyJAOW U
nabopaTopHbIM  00OpYyJOBaHMEM, a TaKXKe IMpaBuUja OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBITIOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpPUJ-, OPOMUJI-,
noaua-, kapbonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HUOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEpAlMU MBICIUTEIBHON NIEATETbHOCTH — aHaJINU3
U CHHTE3, CpaBHEHHUE, OO0OOIIEeHUE, CHUCTEeMATU3aIlMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€M — i U3YyYEHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKlUil, €CTeCTBEHHO-HAy4YHbIE METOJbl TMO3HAHUS —
HaOJII0JICHHE, U3MEPEHUE, MOJECTUPOBAHUE, DKCIECPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Kosnn4yecTBo yacoB
Ne HauMenoBanue pa3ienoB u DJIeKTPOHHBIe (HM(POBHIe)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoTsbl
Pasznea 1. IlepBoHayaibHbIe XUMHUYECKHE IOHATHUS
Xumusi — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6mmorexa [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMuueckue 15 1 bu6mmorexa [IOK
' peaxkiuu https://m.edso00.ru/7f41837c
Hroro no pasneny 20

Pa3nea 2. BakHeiilne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

Bosnyx. Kucnopon. Ilonstue bub6nmoreka [IOK
2.1 6 1
00 okcHaax https://m.edsoo.ru/7f41837¢c
59 Bonopoa. ITonstue o kuciorax 3 1 bu6mmorexa [IOK
' U COJIAX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 Bubnuoreka [JOK
' OCHOBAHHMAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChI bubmuoreka [JOK
2.4 . 11 1 1
HEOPTaHNYECKNUX COCIUHECHUH https://m.edso0.ru/7f41837c

Wtoro no pazneny

30


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

Paznen 3. Ilepuoaguueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBHTEIbHbIE PC€aKIuH

[lepuoauueckuii 3aKOH U
[Tepuoanueckas cucrema

3.1 XUMHYECKHX d1eMeHToB JI. H.
MenneneeBa. CtpoeHue aroma
XuMu4ecKas CB3b.

3.2 OKUCIIUTEITBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

15

72

bub6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6nmmoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

9 KJIACC

Ne i/

Paznea 1.

11

1.2

1.3

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

BewmecTBo 1 XMMHYECKHE PeaKIHU
[ToBTOpenue u yriryOiaeHne 3HaHUN
OCHOBHBIX Pa3/esioB Kypca 8 kijacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuuii

DJIEKTPONUTHYECKAS JUCCOLHALH.
XUMHYECKHE PEAKIIUU B pacTBOPAX

Hroro no paszneny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M MX cOeTUHEHUS

OO011ast XapakTepUCTHKA XUMHUECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO0mmas xapakTepUCTHKA XUMHYECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COEIMHEHUS

OO61mas xapakTepuCTHKa XUMUYECKUX

anemeHToB VA-Tpynmsl. A3ot, hochop u ux

COEJIMHEHUS
OO0m1as XxapaKTepUCTUKa XUMHUECKUX
aneMeHToB |VA-rpynnsl. Yriaepoa u
KPEMHHUI U UX COETUHEHUS

Hroro no pasneny

KoanuyecTBO 4acoB

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
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
https://m.edsoo.ru/7f41a636

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO01Ie CBOUCTBA METAILIOB

3.2 Baxwueiinme MeTauibl U UX COSTUHEHUS

Hroro no paszneny

Pa3nea 4. Xumus u oKpy:Kapomas cpeia

4.1 BemectBa 1 MaTepraisl B )KMU3HU 4EJIOBEKA
Hroro no paszneny
PesepBHoe Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nunoreka [IOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo0.ru/7f41a636



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

IMMOYPOYHOE IINIAHUPOBAHHUE
8 AB kiacchl

Konn4yectBo yacos DJIEKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Konrtpoabubie IIpakTuyeck
n/n Bcero U3YYeHUS oOpa3oBaTte/ibHbIE
padoThI ue padoTbl
pecypcsbl
[Ipenmet xumuu. Poiab XuMuu B )KU3HU 06.09.2023 bubmnoreka LJOK
yesioBeka. Tesa u BemecTna R https://m.edsoo.ru/ff0d210c
bu6mmorexa [JOK
MeTtoapl HO3HAHUS B XUMUAHN 07.09.2023 https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuia
paboTHI B 1ab0OpaTOPUU U IPUEMBI bubmmorexa [JOK
13.09.2023
oOpareHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
Uucteie BemecTBa U cMecH. CrocoObl bu6mmorexa [JOK
3 14.09.2023
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 20.09.2023 bubmmorexa LHOK
A . PUMED R https://m.edsoo.ru/ff0d28¢8
OYHMCTKHU IIOBApEHHOU COJIN)»
bubmuoreka [{OK
ATOMBI H MOIICKY bl 21.09.2023 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHE PJIEMEHTBI. 3HAKU bubmuoreka [{OK
27.09.2023
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
IT 28.09.202
POCTBIE U CIIOXKHbIE BELIECTBA 8.09.2023 httos://m.edsoo.ru/ff0d2a6e
ATOMHO-MOJIEKYJISIPHOE YUEHHE 04.10.2023 Bubmmorexa LIOK

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

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckasi popmya. BanentHocTh
aTOMOB XMMHYECKHUX 3JIEMEHTOB

OrtHocuTeNnbHAas aTOMHAas Macca.
OrtHocUTeNnbHAS MOJICKYJISIpHAdg Macca

MaccoBas 101 XUMHUYECKOTO
3JIEMEHTA B COEIUHEHUU

KonnuectBo BemecTBa. Moub.
MomnsipHas macca

du3nyecKkrue U XUMHUUYECKHUE SIBICHUS.
XuMH4ecKas pcaKknusd

[Ipu3Haky u yciioBus NPOTEKAHUS
XMMHYECKHUX PEaKIUH

3aKOH COXpaHEHHUsI MacChl BEIIECTB.
XUMHYECKUE YPAaBHEHUS

BrruncneHus: Konm4ecTBa, MacChl
BEIIIECTBA 110 YPAaBHEHUSIM XUMUYECKUX
peakuui

Knaccudukanms XaMUYecKUX peakiui
(coenuHEeHHS, PA3IIOKCHHS,
3aMeleHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIiI-
sHmKIoneauct. O6o0IeHne 1
CHCTEMAaTH3aIUs 3HAHUH

KonTponbnas padora Nel no teme
«BelecTBa 1 XUMHUYECKUE PEAKLIAM)

Bo3nyx — cmech razos. Cocras
Bo3ayxa. Kucinopon — sneMeHT u

05.10.2023

18.10.2023

19.10.2023

25.10.2023

26.10.2023

01.11.2023

02.11.2023

08.11.2023

09.11.2023

15.11.2023

16.11.2023

29.11.2023

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6morexa [JOK
https://m.edsoo.ru/ff0d40c4

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
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

22

23

24

25

26

27

28

29

30

31

nmpoctoe BemecTBo. O30H

dusnueckre 1 XUMUYECKHUE CBOMCTBA
KHCJIOpoJia (pEeaKIuu OKUCIICHUS,
ropenue). [lonsarue 06 okcumax

Crioco0pl MoTy4eHus KUCI0po/ia B
71a00paTOPUH U MTPOMBIIIIICHHOCTH.
[Tpumenenue kucmopoaa

TennoBoit 3¢ ekt XuMuIecKoi
peaKIyu, TIOHSITHE O
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- U
SHIOTEPMHUYECKUX PEAKIUIX

Tomnuso (HeQTh, yroiab U METaH).
3arpsi3HEHUE BO3/lyXa, CIIOCOOKI €T0
MPEAOTBPAIICHUS

[TpakTuueckas padora Ne 3 mo Teme
«ITony4yenue u cobupanue KHCIOpOaa,
W3y4YEHUE €r0 CBOMCTB

Bonopoa — snemeHT u npocroe
BeniecTBo. Haxoxaenue B mpupoe
duznyeckre 1 XUMHUYECKHE CBOICTBA
Bostopoa. [Ilpumenenne Bogopoaa

TloHsATHE O KMCIIOTAX U COISIX

Crioco0bl MmoTy4eHus BOAOPOa B
naboparopuu
ITpakTuyeckas padota Ne 4 o Teme

«ITony4yenne u cobupanue BOAOPOA,
W3y4YEHHUE Er0 CBOMCTB)

30.11.2023

06.12.2023

07.12.2023

13.12.2023

14.12.2023

20.12.2023

21.12.2023

27.12.2023

28.12.2023

10.01.2024

bubmnoreka LJOK
https://m.edsoo.ru/ff0d4614

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d497a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4790

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [{OK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

MossipHbIii 00bEM Ta30B. 3aKOH
ABoraapo

Beruucnenus o6bpéma, KonuyecTna
BELIECTBA ra3a 0 €ro U3BECTHOMY
KOJINYECTBY BEILIECTBA WK 00BbEMY

Brrunciienuns o06EMOB ra3oB 1o
YpaBHEHHUIO pEaKIIMi Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI I'a30B

dusznueckre U XUMHUYECKHE CBOMCTBA
BOJIEI

CocraB ocHoBauuii. [Tousarue 00
WHJIUKaTOpax

Boz[a KaK paCTBOPHUTECIIb. HaCBIH_[CHHBIC
1 HCHACBIIICHHBIC paCTBOPLI. MaccoBas
A0JId BEIIECTBA B paCTBOPC

[IpakTuueckas pabora Ne 5 o Teme
«ITpuroroBiieHre pacTBOPOB C
onpeaeIEHHON MacCOBOM JT0IeH
PacTBOPEHHOTO BEIICCTBAY
KonTponbnas padota Ne2 no teme
«Kucnopoa. Bogopoxn. Boga»
Oxcunpl: cocTaB, KiacCUpUKALUS,
HOMEHKJIaTypa

[Tony4yeHne U XUMHUYECKUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

OcHoBaHUA: COCTaB, KJIaCCH(PUKAIIHSI,
HOMEHKJIaTypa

11.01.2024

17.01.2024

18.01.2024

24.01.2024

25.01.2024

31.01.2024

01.02.2024

07.02.2024

08.02.2024

14.02.2024

15.02.2024

bubmuoreka [{OK
https://m.edsoo.ru/ff0d542¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmnoreka LJOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [{OK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43

44

45

46

47

48

49

50

51

52

53

[Tonydyenue 1 XuMHUYECKHUE CBOMCTBA
OCHOBAaHUI

Kucnotsl: coctas, kimaccudukanus,
HOMEHKJIaTypa

[Tonydyenue u XuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpennue): HOMEHKIIATypa,
CTIOCOOBI OJTYYCHHUS, XUMHUUECKUE
CBOMCTBA

[Tpaktuyeckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAJIbHBIX 3334 10 TEME
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX
COCIMHEHUID

I'enernueckas cBA3b MCIKAY KiIaCCaMH
HCOPTaHNYCCKUX COE€IUHEHUI

O00011IeHIE U CUCTEMATH3aIU 3HAHUH

KonTponbnas padorta Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coenuHeHun"

[TepBbie MOMBITKH KTacCUpUKAITIT
XHMHUYECKHX dJIeMeHTOB. IToHATHE O
rpynmnax CXOIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
[Tepunoanueckasi cucTeMa XUMHYECKUX
anemenToB JI. . Menaeneena

[Iepuonsl, rpynnsl, MOATPYIIIBI

28.02.2024

29.02.2024

06.03.2024

07.03.2024

13.03.2024

14.03.2024

20.03.2024

21.03.2024

27.03.2024

28.03.2024

03.04.2024

bubmuoreka [{OK
https://m.edsoo.ru/ff0d67ca

bubmnoreka LJOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edsoo0.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmorexa [JOK
https://m.edsoo.ru/00ada52c¢

bub6mmorexa [JOK
https://m.edsoo.ru/00ada52c¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54

55

56

57

58

59

60

61

62

63

64
65

Crtpoenue atomoB. COCTaB aTOMHBIX
sanaep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000JI09eK
aToOMOB 3JiIeMeHTOB [lepuoanueckoit
cuctemsl /. 1. MeHaeneeBa
XapakTeprucTuKa XUMHUIECKOTO
3JIEMEHTA 110 €T0 MOJIOKESHUIO B
[Tepuonuueckoit cucreme /1. U.
MeHnaeneeBa

3nauenue [leproguyeckoro 3akona st
pa3BuUTHUA HayKu U npaktuku. /. 1.
MenneneeB — y4€HbIU, TIEaror u
rpak1aHUH

DIEeKTPOOTPULIATEILHOCTh ATOMOB
XUMUYECKHUX DJIEMEHTOB

MNonuag xumMu4deckas cBA3b

KopanenTHas MoJIApHasA XUMHUYCCKad
CBA3b

KoBanenTHas HCTIOJIAIpHAsA XUMHUYCCKasA
CBA3b

CreneHb OKHCIICHUSA

OKHCIUTEIIBEHO-BOCCTAHOBUTEIBLHEIC
peakuuu

OKHCIIUTEIIH ¥ BOCCTAHOBUTEIIN

Kontponbnas padota Ne4 o reme

04.04.2024

17.04.2024

18.04.2024

24.04.2024

25.04.2024

02.05.2024

08.05.2024

15.05.2024

16.05.2024

22.05.2024

23.05.2024

29.05.2024

bubmuoreka [{OK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmnoreka LJOK
https://m.edsoo.ru/00ada824

bu6mmorexa [JOK
https://m.edsoo.ru/00ada96e

bu6mmorexa [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34

bub6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK
https://m.edsoo0.ru/00adae28

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6mmorexa [JOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

66

67

68

69

70

71

72

«CTtpoeHue aroMa. XUMUYECKasi CBA3b

PesepBHbIil ypok. O600meHIE 1
cHCTEeMaTH3aIHs 3HAHUH
PesepBHelil ypok. O600IcHHE 1
CHCTEMAaTH3aInsI 3HaHUH
PesepBHrlIii ypok. O6001IeHNE 1
cucTemMaTu3auus 3HaHUI
PesepBHbIil ypok. O600meHIE 1
cHCTEeMaTH3aINs 3HAHUH
PesepBHelil ypok. O600ICHHE 1
CHCTEMAaTH3aInsI 3HaHUH
PesepBHrlIit ypok. O6o01eHre 1
CUCTeMAaTH3aIHsl 3HAaHHHA

PesepBHbIil ypok. O6001IeHNE 1
cUCTEeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

72

30.05.2024

05.06.2024

05.06.2024

06.06.2024

06.06.2024

07.06.2024

07.06.2024

https://m.edso0.ru/00adb486

bubmnoreka LJOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edso0.ru/00ad9ch?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6

bubmnoreka LJOK
https://m.edsoo.ru/ff0d61c6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 b kiaacce

Ne
n/n

Tema ypoka

[Iepnonnueckuit 3akoH. [lepnonnueckas
CHCTEeMa XUMHYECKUX seMeHToB Jl. W.
Menneneena

3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB
XUMHYCCKUX BJICMCHTOB IIEPBBIX TpéX
MIEPHOJIOB

Knaccudukanus 1 HOMEHKIIaTypa
HCOPTraHNYCCKUX BCUICCTB

Bunapsl xXuMuueckoii CBA3U U THIEI
KPUCTAJUTMYECKUX PEIIETOK

KonTponbnas padora Nel no teme
«IToBTOpenue u yrioyOnaeHue 3HaHUIA
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay

Krnaccudukanus XuMHYECKUX peaKIIni
10 Pa3JIMYHbIM MMPU3HAKAM

[ToHsITHE O CKOPOCTH XUMUYECKOMN
peakuuu. [IoHsITHE O TOMOTEHHBIX U
reTEPOTreHHBIX PEaKLUAX

IlonsTHE O XUMHUYECKOM PaBHOBCCHHU.
(DaKTOpLI, BJIMAIOIIUEC Ha CKOPOCTHb
XUMHUYECKOU PCaKun U MOJIOKECHUC
XUMHYCCKOI'0 paBHOBCCUSA

Bcero

KoanuyecTBO 4acos

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3Y4YeHH S

07.09.2023

07.09.2023

14. 09.2023

14.09.2023

21.09.2023

21.09.2023

28.09.2023

28. 09.2023

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmorexa [JOK
https://m.edsoo.ru/00adb59e

bu6mmorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bub6mmoreka [JOK
https://m.edsoo.ru/00adbch0

bubmuoreka [{OK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

OKUCIUTEIHHO-BOCCTAHOBUTEILHBIE
peakiuu

Teopust PIEKTPOTUTHYECKON
nucconuanui. CUIbHBIE U calble
3JEKTPOJIUTHI

HoHHbIe ypaBHEHMS peakuui

XUMHYECKHUE CBOMCTBA KUCIIOT U

OCHOBaHHH B CBETE MPEACTABICHUIN 00

BHeKTpOHHTquCKOﬁ JAUCCoManun

XHUMHUYECKHE CBOMCTBA COJIEN B CBETE

MIpeICTaBICHHUM 00 IEKTPOIUTUYECKOM

IUCCOLAIIAN

[TonsiTue o ruaponuse conen

O000I11IeHIE U CUCTEMATHU3aLUs 3HAHUH

[IpakTuueckas padora Ne 1. «Pemienue

OKCIICPUMCHTAJIBHBIX 3aaa4»

KonTponbhas padora Ne2 no teme
«DNEKTPONUTHIECKAS TUCCOLIUAITHSL.
XVMHYECKHe Peakuy B PAaCTBOPAX»

OO01mmas XxapakTeprCcTUKA TAJIOT€HOB.
XUMHUYECKUE CBOMCTBA HA PUMEPE
XJiopa

XnopoBogopoa. CossiHast KUCIOTA,

XUMHYECKHUE CBOMCTBA, IMOJyYEHUE,
MIPUMEHEHUE

05.10.2023

05.10.2023

19.10.2023

19.10.2023

26.10.2023

26.10.2023

02.11.2023

02.11.2023

09.11.2023

09.11.2023

16.11.2023

bubmuoreka [{OK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bubmnoreka LJOK
https://m.edsoo.ru/00add448

bubmnoreka LJOK
https://m.edsoo.ru/00add5d8

bub6mmorexa [JOK
https://m.edsoo.ru/00add8b2

bu6mmorexa [JOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6mmorexa [JOK
https://m.edsoo.ru/00addbfa

bub6mmoreka [JOK
https://m.edsoo.ru/00addecO

bubmuoreka [{OK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK
https://m.edsoo.ru/00adel104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

20

21

22

23

24

25

26

27

28

29

[IpaxTuyeckas padora Ne 2 o Teme
«ITomydenue COIsAHON KUCIIOTHI,
H3y4YEHHE €€ CBOMCTBY»

Brruucnenust no ypaBHeHHUSIM
XUMUYECKUX PEAKLUN, €CIIU OJUH U3
peareHTOB J1aH B U30BITKE

OOm1ast XxapaKTEPUCTHKA FIIEMEHTOB
VIA-rpymirbl

AnnoTpomnHbie MOIU(MUKAITUN CEPBHI.
Haxoxnenue cepbl U €€ COeTUHEHUH B
npupoae. XMuMHUYECKHE CBOMCTBA CEPBI

CepoBoopoi, cTpoeHHe, (HhU3HIECKHUE U
XUMHYECKHUE CBOMCTBA

Oxcunpl cepol. CepHas KUCIIOTAa,
(u3nuecKre U XUMUYECKUE CBOMCTBA,
MIPUMEHEHHE

XUMUYECKUE PEAKIIUH, JISKAITUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
MOJTYYEHHUST CEPHOU KUCIIOTHI.
XUMHUECKOE 3arps3HEHUE OKPY KaOIIen
Cpenbl COeTMHEHUSIMU CEPbI
Brruncnenne MmaccoBoU T0IH BEIXOOa
MIPOJYKTa peakiuu

OO6m1as xapakTepucTrKa 3J1eMeHTOB V A-
rpymibl. A30T, paclipoCTpaHEHUE B
npupojie, GU3NIEeCKUe 1 XUMHICCKUE
CBOMCTBA

AmMMHaK, ero pu3nIecKue u

16.11.2023

30.11.2023

30.11.2023

07.12.2023

07.12.2023

14.12.2023

14.12.2023

21.12.2023

21.12.2023

28.12.2023

bubmuoreka [{OK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

bubmnoreka LJOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [JOK
https://m.edsoo.ru/00adeeab

bu6morexa [JOK


https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

30

31

32

33

34

35

36

37

38

XUMUYECKHUE CBOUCTBA, ITIOJYyYEHUE U
IIPUMEHEHHE

[IpakTrueckas padora Ne 3 o Teme
«lTomydyenre ammuaka, U3y4eHue ero
CBOWCTB»

A3oTHas KucioTa, e€ pusnueckue u
XMMHUYECKHE CBOMCTBA

Hcnonb30BaHne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
yaoOpeHuii. XuMu4ecKoe 3arpsi3HeHNe
OKPYKAaIoIIEe cpebl COETUHEHUSIMU
azora

®dochop. Okcun dpochopa (V) u
dbocdhopnas kucnorta, puznyeckue u
XUMHYECKHE CBOMCTBA, MOJyYEHUE

Hcnonb3oBanue GochaToB B KauecTBE
MUHEpAJIbHBIX y100peHuil. 3arpsi3HeHne
MIPUPOIHON cpepl hocharamu
VYrnepon, pacnpocTpaHeHue B IpUpo/Ie,
¢bu3nyeckre 1 XUMHYECKUE CBOICTBA
Oxcuppl yraeposa, ux pusndeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE
MPOOJIeMBI, CBSI3aHHBIE C OKCHJIOM
yriepona (1V)

YroapHas KUCIIOTa U €€ COJIN

[IpakTrueckas padota Ne 4 o Teme
"[TonyuyeHue yriieKucioro rasa.

28.12.2023

11.01.2024

11.01.2024

18.01.2024

18.01.2024

25.01.2024

25.01.2024

01.02.2024

01.02.2024

https://m.edsoo.ru/00adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

bu6mmorexa [JOK
https://m.edsoo.ru/00adf306

bu6mmorexa [JOK
https://m.edsoo.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

but6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmorexa [JOK
https://m.edsoo.ru/00adfebe

bu6mmorexa [JOK
https://m.edsoo.ru/00ae006¢

bu6mmorexa [JOK
https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

39

40

41

42

43

44

45

46

KauecTBenHast peakiys Ha KapOoHaT-

noH"

HepBOHa‘IaHBHHC MOHATHS 00
OpTraHUYCCKUX BCIIECCTBAX KAK O
COCAMHCHUX yTJICpOda

erMHI/Iﬁ 1 €ro COCAMHCHU A

[IpakTrueckas padora Ne 5. Perenue
SKCIIEPUMEHTAIBHBIX 33J1a4 110 TEME
«Baxwneiiniyie HeMeTaJlIbl U UX
COCIMHCHMS

KontponbHas padota Ne3 mo reme
«Baxkneinme HeMeTaJIbl U UX
COCIMHCHUS»

OO6mras XxapakTeprucTUKa XUMHUIECKUX
9JIEMEHTOB — METAJIJIOB.

Meranmnndeckas CBSI3b M MeTaJlZTMYeCcKast

KpUCTaJUTMYECKas peleTKa.
duznueckue cBOICTBAa METAJIIOB

XMUMHYECKUE CBOWCTBA METAJLJIOB.

DIEKTPOXUMHUYECKUI Psil HAPSIKEHUN

MCTalJI0B

OO0mmue criocoOb!l OTYYSHHS] METAJLIOB.
CrnnaBel. Beruncnenus no ypaBHEHUsIM

XUMUYECKHUX PEAKITUN, €CITH OJIUH U3
peareHTOB COJICPYKHUT MPUMECH

[TonsiTHE O KOPPO3UK METAIIIOB

08.02.2024

08.02.2024

15.02.2024

15.02.2024

29.02.2024

29.02.2024

07.03.2024

07.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

bubmnoreka LJOK
https://m.edsoo.ru/00ae080a

bubmnoreka LJOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

bub6mmorexa [JOK
https://m.edsoo.ru/00ael103e

bu6mmorexa [JOK
https://m.edsoo.ru/00ael1156

bub6mmorexa [JOK
https://m.edsoo.ru/00ael1156

bub6mmorexa [JOK
https://m.edso0.ru/00ael1278



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

47

48

49

50
o1

52

53

54

55

56

57

58

59

60

Illenounbie METAIIIBI

OKCI/II[BI W TUAPOKCHUJIbI HATPUA U KaJIUA

Illenouno3eMeNbHBIC METAJIIbI —
KaJbIIMA U Maruui

Bakueimue coeTuHEHNA KAILIN

O0001IeHYE U CUCTEMATU3ALUS 3HAHUM

JKEcTKOCTh BOIBI U CIOCOOEI €€
YCTpaHECHUS

[IpakTuueckas padora Ne 6 o Teme
"YKEcTKOCTE BOJBI I METOEI €€
ycTpaHeHus"

ATIOMHUHAN

AMpoTepHbIe cBONCTBA OKCHIA U
TUAPOKCH]IA

Keieso

OKcuibl, TUIIPOKCUIBI U COJTH JKeTie3a
(1) u xenesa (1)

O00011eHNEe ¥ cCUCTEMATH3AlMs 3HAHUH
[IpakTrueckas padota Ne 7. Perenue
AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME
«Baxnennmye MeTallIbl U UX
COEIMHEHUSD»

Brruucnenus no ypaBHeHHUIM

14.03.2024

14.03.2024

21.03.2024

21.03.2024
28.03.2024

28.03.2024

04.04.2024

04.04.2024

18.04.2024

18.04.2024

25.04.2024

25.04.2024

02.05.2024

02.05.2024

bub6mmorexa [JOK
https://m.edsoo.ru/00ael4b?2

bu6mmorexa [JOK
https://m.edsoo.ru/00ael14b2

bu6mmorexa [JOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael5e8

bubmnoreka LJOK
https://m.edso0.ru/00ae1886

bu6mmorexa [JOK
https://m.edsoo.ru/00aelae8

bu6mmorexa [JOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [JOK
https://m.edsoo.ru/00aelc64

bub6mmoreka [JOK
https://m.edsoo.ru/00ae1d86

bub6mmorexa [JOK
https://m.edso0.ru/00ae35e6

bu6mmorexa [JOK
https://m.edsoo.ru/00ae3de8

bu6morexa [JOK


https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

61

62

63

64

65

66

67

68

XUMHNYCCKUX peaKuHﬁ, €CJIN OIUH U3
peaFeHTOB JaH B I/I36BITKC N COI[Cp)KI/IT
IpuMecH. Beraucienns MaccoBou J10JIH
BBIXOJa IIPOYKTa pEaKLIMU

O0o001IcHrEe U CHCTEMATH3aLKs 3HAHUH

KonTponbnas padora Ne4 no teme
«Bakuenime MeTauIbl U UX
COEIMHEHUA

BemecrBa u matepuainsl B
MOBCEAHEBHOM KM3HU YEJIOBEKA
XUMUYECKOE 3arpsi3HEHUE OKpY KaroIen
CpeIIbI

Ponb xuMuM B perieHnn SKOJIOTHYECKUX
npobiemM

PesepBHeIil ypok. O600IeHHE 1
crucTemMaTu3alus 3HaHUI

PesepBHelit ypok. O6001IeHHE U
CUCTeMaTH3aIlHsl 3HAHUH

PeseprubIil ypok. O6001IeHNE U
cUCTeMaTH3aIHs 3HAHUH

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

9 A kiaacce

68

16.05.2024

16.05.2024

23.05.2024

23.05.2024

29.05.2024

29.05.2024

30.05.2024

30.05.2024

https://m.edsoo0.ru/00ael1750

bu6mmorexa [JOK
https://m.edsoo0.ru/00ae3f50

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

bubmuoreka [{OK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

Ne
n/n

Tema ypoka

Ilepnonnueckuil 3aK0H.
[Tepuonnueckas cucTeMa XUMHUIECKUX
anemeHToB JI. 1. Menaeneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB XUMHUYECKHUX IEMEHTOB
IIEPBBIX TPEX MEPUOIOB

Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHMYECKUX BEILECTB

By XuMH4YeCKOU CBSI3U U TUIIEI
KPUCTAJUIMYECKUX PEIIETOK

Konrponsnas padora Nel mo teme
«IToBTOpenue u yriayOjaeHue 3HaHUI
OCHOBHBIX Pa3/iesioB Kypca 8 kiiacca»

Knaccudukanus XuMHUECKUX peakinuii
0 Pa3JIMYHBIM IPU3HAKAM

[ToHsiTHE O CKOPOCTH XMMUYECKOM
peakuuu. [IoHATHE O TOMOTEHHBIX U
reTePOreHHBIX PEAKLUAX

[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
dakTOpHI, BAUSAIONMINE HA CKOPOCTh
XUMHUYECKON peakiMy 1 TOJI0KEHUE
XHUMHYECKOTO PaBHOBECHS

OKHCITUTEIIBEHO-BOCCTAHOBUTEIILHBIC

KoaunuyecTBO 4acoB

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckue
padoTsbI

Jara
U3y4eHUs

06.09.2023

07.09.2023

13.09.2023

14.09.2023

20.09.2023

21.09.2023

27.09.2023

28.09.2023

04.10.2023

DJIeKTPOHHbIE
undgposBbie
o0pa3oBaTte/ibHbIE

pecypcbl

bu6mmorexa [JOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [JOK
https://m.edso00.ru/00adb6bh6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bub6mmorexa [JOK
https://m.edsoo.ru/00adbac6

but6mmoreka [IOK
https://m.edsoo.ru/00adbch0

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6mmorexa [JOK
https://m.edsoo.ru/00adc28c

bu6mmorexa [JOK


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

20

peakiuu
Teopust 37EKTPOIUTUYECKOMN

nucconuanui. CUIIbHBIE U clIa0bIe
AIEKTPOJIUTHI

HNounble ypaBHEHUS peakuid

XHUMHUYECKHEe CBOMCTBA KUCIIOT B
OCHOBaHUH B CBETE MPEACTaBICHUN 00
AIEKTPOIUTHUECKON JUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
MIPEACTABICHUH 00 JIEKTPOIUTHICCKOM
JMCCOLNAIIAN

[TonsiTne o runponuse conen

O060011IeHNE U CUCTEMATH3AIUS 3HAHUN

[TpakTiueckas padora Ne 1. «Pemenue
OKCIICPUMCHTAJIBHBIX 3aa49»

Konrponsnas pabora Ne2 o teme
«ONIEKTPOIUTHYECKAs TUCCOLMALINS.
XHWMHUYECKUE PEAKIIMH B PaCTBOPAX»
OO01as XxapakTepUCTHKA TaJOT€HOB.
XUMHYECKUE CBOMCTBA HA IIPUMEPE
xXJiopa

Xnoposogopoa. CosisiHast KUCHOTA,
XUMUYECKHUE CBOMCTBA, MOIYUYEHUE,
IIPUMEHEHHE

[TpakTuueckas padorta Ne 2 o Teme

05.10.2023

18.10.2023

19.10.2023

25.10.2023

26.10.2023

01.11.2023

02.11.2023

08.11.2023

09.11.2023

15.11.2023

16.11.2023

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

bubmnoreka LJOK
https://m.edsoo.ru/00adcd68

bubmnoreka LJOK
https://m.edsoo.ru/00add448

bubmnoreka LJOK
https://m.edsoo.ru/00add5d8

bu6mmorexa [JOK
https://m.edsoo.ru/00add8b2

bu6mmorexa [JOK
https://m.edsoo.ru/00add9d4

bub6mmorexa [JOK
https://m.edsoo.ru/00addd12

bub6mmorexa [JOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [JOK
https://m.edsoo.ru/00addecO

bubmuoreka [{OK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

bu6mmoreka [IOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

21

22

23

24

25

26

27

28

29

«Ilonyuenue CoSTHON KUCIIOTHI,
M3y4YEHHUE €€ CBOMCTBY»

Brrancnenus mo YPaBHCHUAM
XUMHUYCCKUX peaKL{Hﬁ, €CJIM OAMH U3
pcarcHToB JaH B M30BITKE

OO0m1as XxapaKTepUCTUKA JIEMEHTOB
VIA-rpymibt

AIoTponHbie MOIU(UKAIIMH CEPHI.
Haxoxnenue cepbl 1 €€ COETMHEHUH B
npupojae. XuMHYECKHUE CBOMCTBA CEPbI

CepoBogopo/, ctpoenue, Gpuzndeckue
U XUMHYECKHE CBOWCTBA

Oxcunpl cepol. CepHasi KUCIIOTa,
buznyecKkrue 1 XUMHUYECKUE CBOMCTRA,
MPUMEHEHNE

XHUMHUYECKUE PEAKLINH, JIEXKAIINE B
OCHOBE IIPOMBIIIJIEHHOTO crIocoba
MIOJTyYEHUS] CEPHOMN KUCIIOTHI.
XHWMHYECKOE 3arpsi3HEHUE

OKpY arolle cpesibl COEAUHEHUSMU
cepbl

Brruncnenne MaccoBOU OJIX BRIXOOa
IPOAYKTA peakuu

OO0mas xapakTepHUCTHKA 3JIECMEHTOB
VA-rpynmnsl. A30T, pacripocTpaHEHHE B
npupoze, GU3N4ecKue 1 XUMHUECKUE
CBOMCTBa

AMMHaK, ero puznyecKue u

29.11.2023

30.11.2023

06.12.2023

07.12.2023

13.12.2023

14.12.2023

20.12.2023

21.12.2023

27.12.2023

https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

bu6mmorexa [JOK
https://m.edsoo.ru/00ade64a

bubmuoreka [{OK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [JOK
https://m.edsoo.ru/00adeeab

bu6morexa [JOK


https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

30

31

32

33

34

35

36

37
38

XUMUYECKHUE CBOMCTBA, ITOIyYEHUE U
IIPUMEHEHUE

[TpakTuueckas padora Ne 3 o Teme
«lTomyuenne amMmmuaka, U3yueHue ero
CBOWCTB»

A3oTHas Kuciora, e€ pusnueckue u
XUMUYECKHE CBOWCTBA

Hcnonp30BaHnEe HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPATBHBIX
yaoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE
OKPYXaIOIIEH Cpeabl COCTUHEHUSIMU
azora

dochop. Oxeun pochopa (V) u
dbochopnas kuciaota, pu3nIECKue u
XMMHYECKHE CBOMCTBA, MOJIYYEHUE

Hcnonb3oBanue pocdaToB B KauecTBe
MUHEpAJIbHBIX yA00pEHUH.
3arpsi3HeHue NPUPOTHON CpeIbl
dbocharamu

VYraepon, pacpocTpaHeHUE B IPUPO/IE,
¢du3nueckre 1 XUMHYECKHE CBOICTBA
Oxkcupel yraeposa, ux Gpusndeckue u
XUMHYECKHUE CBOICTBA. DKOIOTUYECKUE
po0OJIeMBbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (1V)

YroapHas KUCJIOTa U €€ COJIN

[TpakTuyeckas padora Ne 4 o Teme

28.12.2023

10.01.2024

11.01.2024

17.01.2024

18.01.2024

24.01.2024

25.01.2024

31.01.2024

01.02.2024

https://m.edsoo.ru/00adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

bu6mmorexa [JOK
https://m.edsoo.ru/00adf306

bu6mmorexa [JOK
https://m.edsoo.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

but6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢

bubmuoreka [{OK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

39

40

41

42

43

44

45

46

"IlosrydyeHne yriekucsioro rasa.
KagectBenHas peaxius Ha KapOOHAT-

noH"

[TepBoHauanbHbIe TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KaK O
COEJMHEHUSX yriepoja

erMHI/Iﬁ " €ro COCAMHCHUA

[TpakTnueckas padota Ne 5. Pemenue
AKCIEPUMEHTAJIbHBIX 3a/a4 110 TEME
«Bakneme HeMeTallIbl U UX
COCIMHCHUS

KoHnTtponbhas padota Ne3 no teme
«Baxxnenme HeMeTallIbl U UX
COEIUHEHMS

OO0m1as XxapakTepuCcTUKa XUMHIECKUX
3JIEMEHTOB — METAJLIOB.
Meramueckas CBsA3b U
METAJUINYECKast KpUCTAJUTNYECKas
pemérka. PU3n4YeCKUe CBOMCTBA
METaJUIOB

XMMHYECKHE CBOUCTBA METAJIOB.

DNEeKTPOXUMHUUYECKUM psii HanpsKeHUH
METaJJIOB

OO0m1re crnocoObI MOMYUYEHUST METAJLIOB.

CmutaBel. Beruucnenust o ypaBHEHUAM
XUMHUYECKUX PEaKIHid, €CIIU OJIUH U3
pPEareHToOB COACPKUT MPUMECU

IlousTue o KOppO31Hu MCTAJIJIOB

07.02.2024

08.02.2024

14.02.2024

15.02.2024

28.02.2024

29.02.2024

06.03.2024

07.03.2024

https://m.edso0.ru/00ae027¢e

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae054¢e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el18

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156

bu6mmorexa [JOK
https://m.edsoo.ru/00ael1156

bu6mmorexa [JOK


https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

47

48

49

50
51

52

53

54

55

56

57

58

59

[l{enouHple METAIIbI

Oxcuipl ¥ TUIPOKCHIBI HATPUS U
KaJIns

[Ienoyno3eMeIbHbBIE METAIIbI —
KaJILIIUA 1 MarHui

Baxueiinme coeauHEeHNUS KaJlbLU

O000111eHrEe U CUCTEMATU3ALMS 3HAHUI

JKEcTtkoCcTh BOIBI U CIIOCOOEI €8
yCTpaHEeHUs

[TpakTuyeckas padora Ne 6 o Teme
"JKEcTKOCTh BOJBI U METOJBI &€
ycTpaHeHus"

ATTOMUHAN

AMpoTepHbIe CBOICTBA OKCHJIA U
THJIPOKCHUIA

Kemnezo

OKcupl, THIPOKCHIIBI U COJU JKele3a
(1) u xene3a (11)

O00011eHre U CUCTEMATU3ALMS 3HAHUN
[TpakTuueckas pabora Ne 7. Pemenue
AKCIIEPUMEHTANIbHBIX 3a7a4 110 TEME
«Baxneimnme MeTalIbl 1 UX
COCIMHCHUS

13.03.2024

14.03.2024

20.03.2024

21.03.2024
27.03.2024

28.03.2024

03.04.2024

04.04.2024

17.04.2024

18.04.2024

24.04.2024

25.04.2024

02.05.2024

https://m.edsoo0.ru/00ael1278

bu6mmorexa [JOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [JOK
https://m.edso00.ru/00ae14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [JOK
https://m.edso00.ru/00ae1886

but6mmoreka [IOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edso0.ru/00ae1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bubmuoreka [{OK
https://m.edsoo0.ru/00ae3de8



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

60

61

62

63

64

65

66

67

68

Beluncienus no ypaBHeHUAM
XUMUYECKUX PEAKLUH, €CIIM OUH U3
peareHToB J1aH B U30BbITKE WU
COJICPKUT IPUMECH. BprunciieHns
MacCOBOM J0JIM BbIXOJa NPOAYKTa
peakuuu

O00011eHUE U CUCTEMATU3ALIMS 3HAHUN

Kontponbnas padota Ne4 o Teme
«Baxkuenme MeTauibl U UX
COETUHEHUS

BemectBa u Mmarepuransl B
MOBCETHEBHOM JKM3HH YeIOBEKa
XHUMHUYECKOE 3arps3HEHUE
OKpYXaIOIIEH Cpebl

Pone Xxumuu B perieHun
HKOJIOTHUECKUX MPOoOIeM
PesepBubIil ypok. O6001meHne 1
CUCTeMaTH3allHsl 3HAaHHUH
PesepBHbIil ypok. O60011eHIE 1

CUCTEMAaTH3alUs 3HAaHUN

PesepBHbIii ypok. O600IIeHNHE 1
CUCTEMAaTHU3aIus 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

08.05.2024

15.05.2024

16.05.2024

22.05.2024

23.05.2024

29.05.2024

29.05.2024

30.05.2024

30.05.2024

bu6mmorexa [JOK
https://m.edsoo0.ru/00ael1750

bu6mmorexa [JOK
https://m.edsoo.ru/00ae3f50

bubmuoreka [{OK
https://m.edso0.ru/00ae4270

bu6mmoreka [IOK
https://m.edso0.ru/00ae4270

bu6mmorexa [JOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

bubmuoreka [{OK
https://m.edso0.ru/00ad9ch?2



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Xumus, 8 xinacc/ Pymsutuc I'.E., ®enpaman @.I"., AkiimonepHoe 00I111eCTBO
«3narensctBo «IIpocBemenue»
» Xumus, 9 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe 00I111eCTBO
«M3parenscTBO «IIpocBeenue

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

Xumus. Ypoku B 8 kiacce. H.H. I'apa
Xumus. Ypoku B 9 kimacce. H.H. I'apa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET
bubaunoreka IIOK  https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/ff0d61c6
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