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IHHOACHUTEJIBHASA 3ATINCKA

PaGouast mporpamma ydeOHOro mpeamera «Xumus» aas 8§ — 9 kimaccoB paszpaboTaHa B
COOTBETCTBUH C:
1.®enepanpHOl 00pa30BaTENLHOM IMPOrPAMMON OCHOBHOTO 0OmmIero oOpas3oBaHus (TpuKa3
MunucrtepctBa mnpocsemienuss Poccuiickoit  ®enepanuu ot 18.05.2023r.Ne 370 «OG6
yTBEpKACHUH (PenepaibHOil 00pa30oBaTEIHLHON MPOrpaMMbl OCHOBHOTO 001ero oOpa3oBaHus» (
3apeructpupoat otT 12.07.2023r. Ne 74223)
2.®enepa’dbHBIM  TOCYIApPCTBEHHBIM 00pa30BaTeNbHBIM  CTaHJAPTOM OCHOBHOTO  OOMIETO
obOpasoBanus / mpukaz MunucrepctBa npocsemieHus: Poccutiickoit deneparuu ot 31 mas 2021
roaa Ne 287 «O06 yrBepxkaeHUH (eaepabHOTO TOCYIapCTBEHHOTO 00pa30oBaTEILHOTO CTaHAapTa
OCHOBHOTO 00111€r0 00pa3oBaHUs;
2. denepanbHON paboueilt MporpaMMol OCHOBHOTO o0miero oOpa3zoBanus. Xumusi— MOCKBa,
2023;
3.YMK mnox penaknumeii: 8 kimacc — O.C. IN'abpuensn; 9 kinacc — I'.E. Pymsuruc, ®.I". ®enpaman.
4. OcHOBHOW 00pa3oBaTeNbHON MPOTPaMMON OCHOBHOTO oOmiero ob6pazoBanuss MBOY
«ITaptuzanckas mkosa uM A.I1. borganoBay;
5. Yuebnsiit mnan MBOY «llaptuzanckas mkona um A.Il. bornanosa» Ha 2024/2025 y4ueOHbIit
roJ;
5. [lonoxxenue o pazpaboTKe U YTBEPKICHUH pabOUYMX MpOrpaMM ydeOHBIX MTPEIMETOB.
Cpoxk peanuzanun nporpammsl — 2024/2025 y4eOHbIii ro.

[IporpamMma 1o XuMuu Ha YpOBHE OCHOBHOT'O 00111er0 00pa3oBaHMs COCTaBIIEHA HA OCHOBE
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHON MPOTPaMMBI OCHOBHOTO
obmero ob6pazoBanus, npeactaBieHHBIX B ®I'OC OO0, a Takke Ha OCHOBE deaepaabHOI
paboyeil mporpaMMBbl BOCIIUTAHUSL U C YYETOM KOHUEMIMHU MpPEnojaBaHus y4eOHOTO IMpeaMera
«Xumus» B 00pa3oBaTeNbHBIX Opranu3anusax Poccuiickoit deaepannm.

[Iporpamma mo xumuu nHa€T MpeACTaBIEHHWE O LENsX, o0mel cTpareruu 0OydeHus,
BOCIIUTAHUS U PAa3BUTHS OOYYaIOLIUXCS CpPEACTBAMH y4eOHOro IpeaMeTa, yCTaHaBIMBAET
o0s3aTenpHOe MPEIMETHOE COoJepKaHue, MpelycMaTpUBaeT paclpeelieHne ero mno Kjiaccam U
CTPYKTYpUPOBAHHUE 110 pa3fiesiaM U TeMaM MPOrpaMMBbl [0 XUMHH, OIPEIENISIeT KOJINYECTBEHHbBIE
U KAueCTBEHHBIC XapaKTEPUCTUKH COJEP)KAHUSA, PEKOMEHAYeMYI0 IMOCIIe0BaTEeIbHOCTh
W3YYEHUS XUMUU C YU4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKU Y4e€OHOTO
mpolecca, BO3PACTHBIX OCOOCHHOCTEH 00yuaroluxcs, onpeaenseT BO3MOXHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHUs] OCHOBHOW 00pa30BaTeNbHON MPOrpaMMbl Ha
ypOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus, a TaKKe TPeOOBaHU K pe3ylibTaTaM O00ydeHHs] XUMUHU
HAa YpOBHE Ileliel M3y4eHHs] TpeaMeTa W OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOM
JEeSITEeNIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHUSL.

3HaHUe XUMHH CIY)KUT OCHOBOM Ui (pOpMUPOBAHHUS MUPOBO33pEHUS 00yUaroIerocs, ero
MIPEJICTaBJICHUI 0 MaTepUaIbHOM EIUHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (popMHpyeMble XUMUEH
IIPEJCTaBICHNS O B3aMMOINPEBPALCHUAX SHEPTUU U 00 BOJIIOLUH BEIECTB B MIPUPOJIE, O MyTAX
pemieHust TI00aNbHBIX MpOoOJIeM YCTOMYMBOIO Ppa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPreTUYECKO, MUILEBOM U KOJIOrHYecKOl 6e30MacHOCTH, POOIeM 3/IpaBOOXPaHEHHUS.

N3yuyenue xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsi caMoOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBI JIMYHOCTH, €€ 001Iel 1 PYHKIIMOHAIBHON TPaMOTHOCTH;



BHOCHUT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00yJaronimxcs,
HaBBIKOB HUX  CaMOCTOATENbHOW  yuyeOHOW  JESATENbHOCTH,  JKCHEPUMEHTAIBHBIX U
HCCIIEOBATEIbCKUX YMEHUN, HEOOXOJMMBIX Kak B IIOBCEJHEBHOW KHU3HM, Tak U B
podecCHOHABHON IeATEIFHOCTH;

3HAKOMHUT CO CHEeUU(PUKON HAYYHOTO MBIILUICHHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3TJIs1a HA €IMHCTBO MPUPOJIBI U YCIIOBEKA, SBIISICTCS OTBETCTBEHHBIM 3TAIrloM B (DOPMUPOBAHUN
€CTECTBEHHO--HAyYHOU! I'PaMOTHOCTH 00y4arOUXCs;

CrocoOCTBYeT (OPMUPOBAHHMIO IICHHOCTHOTO OTHOIICHUS K ©CTECTBEHHO--HAYIHBIM
3HaHUSIM, K TIPUPOJE, K YEJIOBEKY, BHOCHT CBOM BKJIaJl B D3KOJIOTMUECKOE 0Opa3oBaHUE
00yJaronuxcs.

JlanHble HarpaBiieHHs B OOy4e€HUM XMMHHM O0ECHeuMBaIOTCS CHEIU(PUKON colep:KaHus
y4eOHOTO TpeaMeTa, KOTOPBIA SBJSETCS TEAarorMueckKd aJanTUPOBAHHBIM OTPAKEHUEM
0a30BOM HAYKW XUMHH Ha ONPECIIEHHOM dTare e€ pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHUsSI OPUEHTHPOBAH HAa OCBOEHHUE
00YyJarOIIMMHUCS CUCTEMbI TIEPBOHAYAIBHBIX MMOHATHNA XUMHUH, OCHOB HEOPTraHUYECKOW XUMUHU U
HEKOTOPBIX OT/ICTBHBIX 3HAYUMBIX TIOHSITHH OPraHUYECKOU XUMUHU.

CtpykTypa cOJepKaHHsl MPOTPaMMbl M0 XUMUM C(HOPMUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ miydenuro. CojaeprkaHue CKIQIBIBACTCS W3 CHUCTEMBI MOHATHH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBI TOHATHH O XUMHYecKol peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpraHM30BaHbl IO MPHUHILMITY NOCJIEIOBATEIBHOTO Pa3BUTHS 3HAHWW HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO Y4EHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akoHa /[. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUs O CTPOCHHUH aTOMa U XUMHYECKOU CBS3H;

— IPEJCTaBICHUN 00 AIEKTPOIUTUUECKON JUCCOIMAIIMY BEIIECTB B PaCTBOpaXx.

Teopernueckre 3HaHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKU IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT OJHOTO YPOBHS K JPYrOMy,
BBITIOJIHSASA (DYHKIMH OOBSICHEHHS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHHS U MOJyYEHHUSI U3y4aEeMbIX BEIIECTB.

OcBoeHue MpoOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTAaBISIOIICH HAYYHOW KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON MpPHUPOIbL,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HaHHUIO U METOJIaM M03HaHUs B Hayke. M3yueHue xumuu
MPOUCXOJUT C TMPHUBJICUECHUEM 3HAHUW U3 paHee M3YyYCHHBIX YUYEOHBIX TPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccee» u «Pu3nka. 7 Kiacey.

[Ipyu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XMMUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEIIbHOCTH YEJIOBEKa U KaK OJHOTO
M3 KOMIIOHEHTOB MHPOBOM KyIbTyphl. 3a/iadya yueOHOTO MpeaMeTa COCTOUT B (OPMUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHU, JOCTYMHBIX O000OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
MPHUOOIIEHUN K HAyYHBIM METOJaM MO3HAHUS MTPU U3YYEHUHU BEUIECTB M XUMUYECKUX PEAKIIHi, B
dbopMHUpOBaHMM ¥ pPA3BUTUU T[O3HABATEIbHBIX YMEHUH M HMX TNPUMEHEHHH B Y4eOHO-
MO3HABATEIHPHON U y4eOHO-UCCIIEIOBATENBCKON AeATeIbHOCTH, OCBOCHHUU MPaBUJI 0€30TIaCHOTO
oOpallleHus ¢ BEIeCTBaMU B TIOBCETHEBHOM JKU3HHU.



[Ipu u3y4eHWM XMMHHM Ha YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

— (opmHupoBaHUE WHTEIUICKTYaIbHO PA3BUTOW JIMYHOCTH, TOTOBOHW K CaMOOOPa30BAHHUIO,
COTPYJHHYECTBY, CaMOCTOSTEIbHOMY IMPUHATUIO PEIIEHUH, CIIOCOOHOM aganTUpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBHUSM KH3HU;

— HampaBJICHHOCTh OOYYEHHs Ha CHUCTEMaTH4ecKoe NpuoOIIeHne oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ IO3HABaTENbHOM  JIEATEIIBHOCTH,  HAy4YHbIM  METOJaM  IO03HaHu,
(hOpMHPYIOITUM MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUM;

— oOecreueHne YCIOBHUH, CIOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYYaIOIMUMHUCS OTIbITa
pa3zHooOpa3HOM AeATEeIbHOCTH, MO3HAHUSA U CAMOINO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITIETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JI€ATEIbHOCTH;

— (GopmupoBanue o01ell PyHKINOHAIBHON U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATh SIBICHUS OKPYXKAIOUIEr0 MHUpa, MCMOJb3Yys 3HAHUS U
OTIBIT, TIOJIYYCHHBIC TPU HW3YYCHUU XHMHUHU, MNPUMEHATh WX TMPU PEHICHUH TMpodJieM B
ITOBCETHEBHOW KU3HU U TPYJIOBOM JESATENBHOCTH;

— (GopmMupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIIEHUH, MOHUMAaHHS LIEHHOCTU
XMUMHMUYECKUX 3HAHMM A BBIPAOOTKU 3KOJIOTHYECKU II€JIeCO00Pa3HOro MOBEJIEHUS B OBITY U
TPYAOBOM NEITEIBHOCTH B LEJISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYKAIOWIEH MPHUPOTHON
Cpelbl;

— pa3BUTHE MOTUBAIUU K 00y4EHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEUYEIOBEYECKHX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoduIs ¥ HAMPABJICHHOCTH JAIBHEHUIIIET0 00ydeHHUs.

OO1ee yuCiIo 4acoB, OTBEAEHHBIX IS U3yYEHUS XMMHUHU HAa YPOBHE OCHOBHOTO OOILEro
obOpasoBanusi, coctaBisieT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
4acoB (2 yaca B HEJCIIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HaykK. lTeina u
BemiecTBa. Pu3nueckre CBOWCTBAa BEHIECTB. ArperarHoe cocrosiHue BemiecTB. [loHsitue o
METOJIaX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMEHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocTeie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuueckass ¢dopmyna. BalleHTHOCTP aTOMOB XMMHUYECKMX DJJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBast J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BerecTBa. Pacy€Trl 1o hopMynaM XUMHUYECKUX COSTUHEHUH.

@uU3NYECKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCKrue ypaBHeHUs. Kiraccudukanus XMMHUUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeleHusI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmIaMi palbOTHl B JIaOOpaTOpHH M MpUEMaMHU
oOpareHus ¢ J1abopaTOpHBIM OO0OpPYIOBAHHWEM, M3yUYE€HHWE W OMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TIaBICHUE BOCKA, TastHUE JIbJa,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOIIOACHIE
W ONHCaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOpHAOM Oapusi, pasnoxkeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE >kele3a ¢ pacTBopoM coiu Menu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, TMpoBeIeHUE OYMUCTKU [OBAPEHHON COJM, HaONIIOJIECHUE U OINHCaHUE
pe3ylbTaTOB MPOBEJIEHUS OINbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3JIaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

Ba:xkHeiilue npeacTaBuTe Il HEOPraHUYeCKMX BellleCTB

Bo3ngyx — cmech razos. CocrtaB Bozayxa. Kuciaopon — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoga B Jjaboparopud U
npoMeblieHHocTH. KpyroBopot kucinopoaa B mpupone. O30H — auioTpomHas MoauduKaius
KHCJIOpO/1a.

TemmoBoit 3¢ dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHE YPaBHEHHs, SK30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue Bojopoga B MPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTts! u conu.

MonsipHblii 00bEM ra3oB. Pacu€Tbl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBoicTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHblie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B BOjJe. MaccoBasi 10js BEIIECTBa B



pactBope. XuMHueckue cBoiicTBa Boabl. OcHOBaHuUA. Poib pacTBOpOB B NPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJHBIX Boja. OXxpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeaumHeHuid. Oxcunbl. Krmaccudukamusi OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpasyromue. HomeHknarypa
oKkcu0B. PU3NUECKUE U XMMHUECKHUE CBOMCTBa OKCcUIOB. [loyuenue okcuios.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanmii. Pu3HYEeCKHME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinot. @usndeckre U XUMHYECKUE
cBoiicTBa kuciot. P aktuBHoctu metamuioB H. H. bekerosa. [loydenue Kucior.

Comu. Homenxknarypa coneil. ®@usznueckue U XUMU4eckue cBoicTBa coseil. [lomyueHue
COJIEH.

I'enetnueckas cBsA3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIEIEHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOIydeHue, cooupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCJIOpOJa, HaOIIOJeHHE B3aWMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHHs ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHJOB W OIMCAaHHE MX CBOICTB, IMOJy4Ye€HHE, cOOHMpaHHe, pacrno3HaBaHUE U
H3yYeHHE CBOWCTB BOJOpoaa (ropeHue), B3amMojeicTBHe Bojopoga ¢ okcumom wmean (1)
(BO3MOXHO HMCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOICHHE 00pa3IoB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHHUsS BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM JOJE€d pacTBOPEHHOTO BEUIECTBA,
B3aMMO/JICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajblieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), UCCIIEOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOI0/IeHNEe W3MEHEHMsI OKPAcKM WHIMKATOPOB B pacTBOpax KHUCIOT M IEJIoYel, u3yueHue
B3aumojieiictBust okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJlIaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE 3KCIIEPUMEHTANBHBIX 3a/1a4 10 Teme «BaxHeitmue
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

IMepuonuyeckuii 3akoH u Ilepmoanyveckasi cucrema xummu4deckux djiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie MOMBITKM KJIAcCU(UKALMKA XUMHYECKHX dyeMeHTOB. lloHaTtne o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xXuMuueckux a3nemeHtos J[. .
MenpeneeBa. Koporkomepuonnas u uMHHONepuoaHas ¢opmbl Ileproauueckoil cucTeMbl
xumuyeckux oemeHToB JI. M. Menneneesa. llepuonsr u rpymmel. Du3nyeckuii CMBICI
MIOPSIIKOBOTO HOMEpPA, HOMEPOB IEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX sanep. M3zortombel. Onextponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0UYEK aTOMOB MepBbIX 20 XUMUUECKUX 3IeMEHTOB [leproanyueckoil cucTeMbl
J. WN. MengeneeBa. XapakTEpUCTUKa XHMHYECKOTO D3JEMEHTA IO €ro IOJIO)KEHHIO B
ITepunoanueckoii cucreme . 1. Menzeneesa.



3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUYECKUX IEMEHTOB, METAJUIMUECKUX U
HEMETAJJINYECKUX CBOMCTB 10 IpynaM U Mepuoiam.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKu U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

XuMmunyeckas CBSI3b. KoBanenrtnas (nomsipHas U HENoJIsIpHast) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIeMEHTOB. MloHHas! CBS3b.

Crenenp  okuciieHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Iponeccs
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

M3y4eHHe OoOpa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE T'HAPOKCHIA
LIMHKAa C PacTBOpPaMM KHCIOT U ILEJOoYell, MPOBEJCHHE OIBITOB, WIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, PEaKIUU Pa3IOKEHUs, COCTUHEHNS).

Meosrcnpeomemmnoie ceasu

Peanu3anus MexXInpeaAMETHBIX CBsI3€l ITPU U3YYEHHM XHMHH B 8 KJIacce OCYIIECTBIISIETCS
yepe3 MHCMOJb30BaHME KaK OOLIUX €CTeCTBEHHO--HAyYHBIX MOHSATHM, Tak M MOHATHH,
SIBJISIFOIIMXCSI CHCTEMHBIMHU JUTSI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OO01ue ecTecTBEHHO--HAy4YHbIE TOHATHSA: HAay4HbIH (pakT, TUmorTesa, TeOpus, 3aKOH,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

@usnka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
PalMOAaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUH 3apsijl, BELIECTBO, TEJO, O0BEM, arperatHoe
COCTOSIHME BEUIECTBA, a3, (pU3MUYECKHe BEJINYMHBI, €IUHHIBI M3MEPEHUs, KOCMOC, IJIAHETHI,
383151, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpagus: armocdepa, ruapochepa, MUHEpabl, TOpPHbIE MOPOJBI, IOJE3HbIE
HCKOIIa€MBbI€, TOIIJIMBO, BOJAHBIE PECYPCHI.

9 KJJIACC

BemecTBo M XMMHYeCKasi peaKIus

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux d3nemeHtoB J[. .
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTH B M3MEHEHHU CBOWCTB XHMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX IMEPHOJOB, Kajaus, KaJIbIHMSA U HX COCIUHCHHH B COOTBETCTBHUU C
MOJIOYKEHHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BelIeCTBA: BHJBl XHUMHYECKON CBs3M. THIBI KPUCTAUIMYECKHUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPHCTAUTMYECKOW PEMIETKH M BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKHUX BEIIEeCTB. XHWMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMUXCS K PA3IMYHBIM KJaccaM HEOPraHMYECKUX COEAMHEHHH, IeHeTHYecKas
CBS3b HEOPraHWYECKUX BEUIECTB.

Knaccudukarnus XMMHUYECKUX pPeakIfil Mo pa3lu4HbIM MpH3HAKaM (M0 YUCITY M COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeMmIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKNE YPABHEHUSI.



[MonsiTne o ckopoctn XxumMuueckoil peaknuu. [lonsarue o6 O0OpaTHMBIX U HEOOpPATHMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. Ilonsrtue o
karanuze. IloHsaTne o XxXumHueckoM paBHOBecUU. DakKTOpbl, BIHMAIOLIME HA CKOPOCTh
XMUMHMUYECKOHN pPEeaKIUU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENBbHO-BOCCTAHOBUTENIBHBIE PEAKIMM, DJIEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CoCTaBlI€HME YPAaBHEHHM OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKmuii ¢ UCIOJIb30BaHIUEM METOA IEKTPOHHOTO OanaHca.

Teopust 37EKTPOIUTUYECKON TUCCOLMALUMU. DJIEKTPOJIUTHI U HEINEKTPOIUThI. KaTHOHBI,
aHUOHBI. MexXaHM3M JHCCOIMAllUM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenens aucconyanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHs MPOTEKaHUsl peaklUid MOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBoiiCTBa KHUCJIOT, OCHOBAaHUH U COJieH B CBETE
Mpe/CTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJICH.

Xumuyeckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEUIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpHs),
UCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XMMMUYECKON peakIMu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOliecca TUCCOLUALUU
KHCJIOT, IIeJIo4ed M cojed (BO3MOYKHO HCIIOJIb30BaHUE BHUAECO MAaTEpUANIOB), IMPOBEICHUE
OTIBITOB, WLTIOCTPUPYIOIMINX TMPU3HAKA MPOTEKAHHWS pEaKIrii MOHHOTO oOMeHa (0Opa3oBaHUE
ocajJka, BBIJEICHUE Tra3a, o00pa3oBaHME BOJbI), OMNBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOpPEHUe, peakUuu PpasiIokKeHUs, COCIUHEHUs),
pacro3HaBaHHe HEOPraHMYECKUX BELIECTB C IOMOIIbIO KaueCTBEHHBIX PpEeaklUil Ha HOHBI,
peleHne SKCIepUMEHTaIbHbIX 3aa4.

Hemertanibl U X coeUHEHUS

OOmiast xapakrepucThka raioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
creneHd okucieHuss. CrpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — T[aJOTE€HOB.
XUMHUECKHE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  XsopoBojopord. ConsiHas — KHCIIOTa, XUMHUYECKHE CBOMCTBA, IOJIyd4eHHE,
npuMeHeHue. JlelcTBre XJIopa U XJI0POBOIOPO/Ia HA OpraHu3M uesioBeka. BaxkHeime xinopust
U X HaXOXJEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (u3Muyeckue CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJU(HKAIIMK KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIOTa, pU3NYECKHEe UM XMMHUYECKHE CBOMCTBa
(oOmme Kak MpencTaBUTENs Kiacca KUCIOT M creuuduyeckue). XHUMUYECKHE PEaKIty,
JeKale B OCHOBE IPOMBIIUIEHHOIO Cloco0a MOIydeHUs cepHOM KucioThl. [IpuMeHeHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHas peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKalolleW Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.



OOmast xapakTepuctuka 531eMeHTOB VA-Tpynnbl. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIE CTENEHM OKHCICHUSA. A30T, pacHpoCTpaHeHHWEe B Npupoxae, (Qusmueckue u
XUMHUecKue cBoiictBa. Kpyrosopot azora B mpupoje. AMMHaK, ero (pusnueckue 1 XuMu4ecKue
CBOWCTBA, MoJTyueHHe U npuMeneHne. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHas peakuusi Ha MOHbl aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIydyeHHeE,
¢u3nyeckue W XMMUYECKHE CBOMCTBAa (0OmIME Kak TpPEACTaBUTENs Kiacca KUCIOT |
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHUHEPAIBHBIX
ynoOpeHuii. XuMHYeCKoe 3arps3HeHHE OKPYXKAIOMIEH Cpepl COCTMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIH, 3arps3HEHHE BO3JyXa, MOYBbl M BOJOEMOB). Docdop, amioTponHble MOAMPHUKAIIIN
¢bocdopa, dpuznueckue u xumuyeckue cpoictBa. Okcuna docdopa (V) u dpocopHas kucinora,
¢u3znueckue M XUMUYECKHE CBOMcCTBa, moisiyueHue. lcnonp3oBanue ¢ocdaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

Obmas xapakrepuctuka 37eMeHTOB |VA-rpynnel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOIHbIE MOIM(UKALINU, PACIPOCTPAHEHHE B
npupoie, puznyueckne U XuMU4IecKkue cBoiicTBa. AncopOmus. KpyroBopot yriepoaa B mpupoe.
Oxcunel yriaepona, ux U3NUIECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIy4YeHHE U TPUMEHEHHEe. DKOJOrHYecKue MpoOiieMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIO0TE3a I00aJbHOTO TOTEIUIEHUS KIIMMaTa, MapHUKOBBIM 3 QexT. YroibHas KUClIoTa U €€
CONM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcmomp3oBaHme  KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHauanbHble TMOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX Yriepoia
(MeraH, 9TaH, OSTWUJICH, AalleTWJIEH, STaHOJ, IJHIEpPUH, YyKCcycHas kuciota). Ilpuponnsie
WCTOYHUKHU YIJIEBOJOPOJOB (Yrojib, MPUPOMHBIN Tra3, HedTh), MPOAYKTHl HX IEepepadOTKH
(6eH3uH), UX poib B OBITY U MPOMBINIIICHHOCTH. [IoHATHE 0 OMOIOTMYEeCKU Ba)KHBIX BELIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeka. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPraHMYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabieHuss o0 okcuae kpemaus (1V) wu
KpeMHUeBoil kucinote. CUIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeToH, jxene300eroH. I[IpoGiembr
0€30MMacHOTO UCMOIb30BaHUS CTPOUTEIHHBIX MAaTEPUAIOB B MIOBCEAHEBHON JKU3HU.

Xumuueckuii Ixcnepumenm:

M3y4yeHue oO0pa3l[OB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHMUS, OTBITHI,
oTpaxaromue (U3MYeCKue U XUMHUYECKHE CBONCTBA rajoreHOB M MX COCTUHEHUH (BO3MOXHO
UCIOJb30BAHNE BHJICOMATEPUANIOB), O3HAKOMIIEHHE € OOpas3liaMu XJIOPUIOB (TalOreHUI0B),
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl M €€ COEOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJleOMATepUalioB), HaOdrofeHHe Tmpolecca oOyrJIMBaHUS — caxapa TMoj  JieificTBHeM
KOHIICHTPUPOBAHHOW CEPHOI KUCIOTHI, U3ydye€HHEe XUMHUYECKUX CBOICTB pa3z0aBleHHON cepHOU
KHCJIOTHI, IPOBEIEHUE KaueCTBEHHOH peakiuu Ha cyiabpaT-uoH U HaOMIoJIeHHe NpHU3HaKa eé
NPOTEKaHMsl, O3HAKOMJICHHE C (U3UUYECKUMHU CBOMCTBaMM a30Ta, (ocdopa U ux coeruHeHUH
(BO3MOXKHO HCIIOJIb30BaHHE BUEOMATEPUAIIOB), 00pa3liaMu a30THBHIX U (GOCcHOPHBIX YAOOpEHHIA,
MoJIydeHue, coOupaHue, paclo3HaBaHME M HM3yYCHHE CBOWMCTB aMMUaka, IpOBEACHUE



10

KaueCTBEHHBIX pEaKIuid Ha HMOH aMMOHUsA W ¢ocdar-uoH W H3YYCHHE IMPHU3HAKOB WX
IIPOTEKAHUS, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHON a30THON KMCIOTHI C MeEAbIO (BO3MOYKHO
WCIIOJIb30BAHUE BHUJCOMATEPUATIOB), U3YUYCHHE MOJCNIed KPUCTAUIMYECKUX PEHIETOK anamasa,
rpadura, ¢ymwiepeHa, O3HAKOMIIGHHE C TIPOIECCOM ancopOIMu PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, paclo3HaBaHHE
Y U3yYCHHE CBOWCTB YTJIEKHCIIOTO Trasa, MPOBEJCHHE KAUYECTBEHHBIX peaKIHii Ha KapOOHAT U
CUWJIMKAT-UOHBI M W3Y4YCHHE IMPU3HAKOB HMX TMPOTEKAHMs, O3HAKOMJICHHE C MPOIYKIHEH
CUJIMKATHON TMPOMBIIIJIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a1a4 1o Teme «Baxuenmue
HEMETAJUJIbl U UX COCTMHECHUSI.

MeTaJiibl M X COEIMHEHUS

OO0mrast XapakTepucTUKa XUMHUYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUHU WX
noJjioxxeHnud B [lepuoandeckoi cucreme xumuueckux anemeHtoB . . MenaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTayuioB. MeTajuinueckas CBA3b M METATMYECKas KPHUCTALTHYECKas
pemeéTKka. DNEKTPOXUMUYECKUN pAl HANpsHKEHUA MeTaioB. DU3MYECKHME U XUMHYECKHE
cBoiicTBa MeTauioB. OOmue cnocoObl MoJydeHusi MeTaioB. [oHATHE O KOPPO3WH METAIIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI KX OT Koppo3uu. CIuiaBsl (CTallb, YyT'yH, TIOPATIOMUHIHN, OpOH3a) U
WX TIPUMEHEHUE B OBITY M TIPOMBIIILJIEHHOCTH.

[[lennounble MeTasuibl: ToJI0keHUE B [lepronueckoit cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHHE B mpupoje. OuU3ndecKkue U XUMUUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U THAPOKCUABI HATPUS U Kanus. [IpuMenenue
LIEJIOYHBIX METAJUIOB U UX COETMHEHMIA.

[[lenoyHO3eMENbHBIE METAIBI MAarHUM W KalblMil: moJjioxkeHue B [lepuoaunyeckoit
cucrteMe xumudeckux snemeHToB [[. M. MeHnneneeBa, CTpoeHHE UX aTOMOB, HaXOXICHHUE B
npupoae. Ou3znueckne U XMMUYECKHE CBOMCTBA MAarHusl W Kaiblus. BaxHelue coequHeHUs
Kanpus (OKCHII, TUIPOKCU], coyn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxxeHue B llepumogmyeckoin cucteme xumudeckux snementoB JI. .
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. Gusznyeckue U XMMHUUYECKHE CBOWCTBA
amoMuHus. AM(OTEpHbIE CBOWCTBA OKCH/IA U TUPOKCUIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckodt cucrteme xumuyeckux snementoB . .
MenpeneeBa, CTpO€HHE aTOMa, HaxokJeHue B npupoae. Gusznueckue U XMMHUUYECKHE CBOICTBA
xene3a. Okcunsl, ruapokcunsl u conum skenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MOJIy4YECHHE.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJIEHHE C oO0pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3YYEeHHUE PEe3yNbTaTOB KOPPO3UH METANIOB (BO3MOXKHO HCIIOJB30BaHHE BHUACOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KaJbIU U HATPUsS C BOJIOH (BO3MOXKHO MCHOJIB30BaHUE
BHJIEOMATEPUANIOB), HWCCIEIOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlecca TOPEHUS JKele3a B
KucIopoae  (BO3MOXHO  HCIOJBb30BaHHE  BUAECOMATEPHUANOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalblUs, ATFOMHHU, IMHKa, kerne3a (I1) u xenesza
(1), meau (1), HabmrOIEHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS TJIAMEHH HOHAMH HATPHS,
Kamusi U Kanblusl (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUAJIOB), UCCIeIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aTIOMUHUS U TUJIPOKCHJIA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BaxxHelne MeTauibl U UX COSIUHEHUS».

XuMus M OKpPY:KaOIas cpeaa
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BemectBa n martepuainsl B MOBCEIHEBHOW >KU3HU YelloBeKka. be3zomacHoe MCHoJib30BaHUE
BEIIECTB M XUMHUYECKUX peakiuil B ObITy. [lepBas moOMOIIb MPU XUMHUYECKHUX OXKOTAX H
OTpPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpebl (MpeaesibHas I0MycTUMas KOHIEHTPALIHS
Bemiects, naiee — [1JIK). Poias xumMun B perieHnn 3K0JI0THYECKUX MpoOIeMm.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3loB MaTepUaIoB (CTEKIIO, CIIAaBbI METAJLIOB, MTOJIMMEPHBIC MaTEPHAIIBI).

Meoscnpeomemmoie ceasu

Peanuzarust MexXIpeAMETHBIX CBSI3€M MPU U3YUYEHHH XUMHH B 9 KJacce OCYIIECTBIISIETCS
Yepe3 UCIOJIb30BaHUWE KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUNM, TaK U TOHSITHH,
SIBJISTFOLITAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: Hay4YHBbIM (akT, TUNOTE3a, 3aKOH, TEOpus,
aHaluM3,  CHHTE3,  KiIaccupukanus,  MEePUOJUYHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNUE, MOJICIIb, SIBIICHHE, TAPHUKOBBIN A (EKT, TEXHOJIOTHSI, MaTEPHAIIHI.

dusmka: Marepus, arToMm, DOJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, DJJIEKTPUYECKUH 3apsijl, TMPOBOJHHUKH, TOJYIIPOBOTHUKH,
TUDJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHHME BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTh, KPHUCTANIMYECKAs pEMIETKA, CIUIaBbl, (U3WYECKUE BEIIMYUHBI,
€AMHUIBI U3MEPEHUs, KOCMUYECKOEe MPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJTHIIE.

buonorust: dortocuHTe3, npixanume, Owocdepa, 3KOCHCTEMa, MUHEPATbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIIaeMbI€, TOIIJIMBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUHU B €JMHCTBE YU4eOHON M BOCITUTATEIILHOM JICSITEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MIPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIIMATM3AIINHI 00yJatOIIIXCsI.

JIMYHOCTHBIE pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, MOHUMAHUS 3HAYEHHS] XMMHYECKOW HAayKH B JKM3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJECTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBhIX TOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX 00 yCTpOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJICTABICHNUS. O COIMANBHBIX HOPMaxX W MpPaBHJIAX MEXKIMYHOCTHBIX OTHOIICHUI B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIC3HOIA,
y4eOHOMCCIIeIOBATEIbCKON, TBOPYECKOW W JPYrHX BHUIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOH NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHBIX 3324,
BBINIOJTHCHUN XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAHHIO ¥ B3aHMOIIOMOIIM B MPOLIECCE ITOH y4eOHOW AEATEIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOMX TOBApHIICH C IO3MLIUH HPABCTBEHHBIX WU
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEACTBHII IOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSI ~ CYIIHOCTH HAy4YHOH  KapTHHBI ~MHpPa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOJIBI, B3AUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMALIMOHHON M YUTATEIBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOd, JOCTYMHBIMH TEXHUYECKHMHU CPEACTBAMH
UH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHMIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOOpY
HaIpaBJICHHOCTH U YPOBHS 00y4eHUs B JaJbHEHIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHE IIGHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 >KWU3HH, OCO3HAHUE IIOCICICTBUHA W HENPHATHE BPEIHBIX
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NpUBBIYEK (YMOTPEOJICHUST aJKOTOJsl, HAPKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOIIOACHUS
mpaBwI 0€30MaCHOCTH MPH OOpAIEHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOr0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUICCKOMY U3YUEHUIO MPOPECCHI U TPYAA Pa3InIHOrO POJa, YBAXKCHHE K
Tpyly W pe3yiabTaraM TPYJOBOW JEATEILHOCTH, B TOM 4YHCJIE€ HAa OCHOBE IPUMEHEHHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHOW MpodecCHOHANIBHOU NEITEIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTMUECKHU 11€1€c000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIeCTBOBaHMs, MOHUMAaHUE LIEHHOCTH 3J0pOBOro M 0e30macHOro odpasa *U3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUECKOMY H TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHHUs MPaBUil OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BElleCTBaMH,
a TaK)Ke B CUTYAIIHMX, YTPOXKAIOIINX 3JI0POBBIO M KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, TMOJydaeMble MPH W3YYCHUU XUMUH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIECHUS] YPOBHS SKOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XMMHH, SKOJIOTHUECKOTO MBIIIJICHHS, YMEHHS] PYKOBOJICTBOBATHCS UM B
MO3HABaTEIbHON, KOMMYHUKATUBHOW U COLUAJIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MmeramnpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHaYyUYHbIe MOHATUS (3aKOH, TEOPHsl, IPUHLMII, TUnores3a, (Hakt, cUCTeMa,
MPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI M3 ATUX IMPeaMeTOB (GOPMUPOBATH MIPEJICTABICHUE O
LEJIOCTHOW HAy4yHOM KapTWHE MHpa, U YHHBEpPCaJbHbIE yueOHbIE NEHCTBUA (IO3HABaTENbHBIC,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE yUeOHbIe 1elCTBHS

Ba3oBble 1ornyeckue aeicTBus:

YMEHHSI HCHOJb30BaTh MPHUEMBI JIOTUYECKOTO MBIILUICHUS MPH OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHH  (BBIAEIATH WX XapaKTEepHbIE TMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONb30BATh MOHATHUS AJSl OOBSICHEHUS
OTIENbHBIX (PAKTOB W SIBICHMI, BBIOMpATh OCHOBAaHUS M KPUTEPUM I KIacCH(PHUKAIIU
XMUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIMH, YCTaHABIUBATh MPUYHMHHO-CJIE/ICTBEHHBIEC CBS3H
MeXay 00BEKTaMU W3YYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHEIE, e TyKTUBHbIE,
10 aHAJIOTUH ), IENIaTh BBIBOJIBI U 3aKIIOUEHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MpEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
XUMHueckas ¢GopMmyla M ypaBHEHHE XHMHUYECKOW peakluu — TMpU peHIeHnd YydeOHo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
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XUMUYECKUX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIC CBSI3U H
MPOTHBOPEYHS B U3Y4aEMBIX MTPOLIECCAX U SBICHUSX.

Ba3oBble ucciaenoBarebcKue AeiicTBUS:

YMEHHUE HWCIOJb30BATh IOCTABICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKKe B KayecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHHMIO, OPraHMW3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3yibTar, (GopMyIHpOBaTh OOOOIICHHS W BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETAaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAITHIO PA3TUIHBIX BUIOB
1 (OpM TIpEICTABIICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOIYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJICp)KaHUs, CIPAaBOYHBIE TMOcoOus, pecypchl UWHTepHeTa), KpUTHYECKH
OIICHUBATh MPOTHBOPEUUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MTPUMEHSTh Pa3IMYHbIE METOJIBI M 3AIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMAIIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAUMBIX JUTS BBITIOJTHEHHUST YUEOHBIX M MO3HABATEIBHBIX 3a7a4
OTIPENIENIEHHOTO THUTA, MPHOOPETEHHE OIbITa B OOJACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (QOpPMY TpeACTaBICHHUS
nHGOpMAIIMYA W WILIIOCTPUPOBATH pENIaeMbIe 3a/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu hopmamu TpauKu ¥ ©X KOMOUHAIMSMUY;

YMEHHUE HCIOIBb30BaTh W aHATU3UPOBATh B Tpolecce y4eOHOW W HCCIeI0BATENbCKON
JESTeTbHOCTH WH(OPMAIIHIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CEIbCKOTO X03SCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH MPUPOTHON CPEJIbI.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe J1eiCTBUSA:

yYMEHUSl 3aJaBaTh BOINPOCHl (B XoJe auanora W (WIM) JAUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoli TeMbl, (OPMYIHPOBATH CBOW TIPEAJIOKEHHUS OTHOCUTEIBHO BBITIOJTHEHHUS
MPEUI0KEHHOH 3a71a4H;

YMEHUS TIPEJICTABIIATh MOJYYCHHBIC PE3YIIbTAThl TO3HABATEIBHOM JIEITEILHOCTH B YCTHBIX
U TIHCBMEHHBIX TEKCTaxX; [ellaTh MPE3CHTAIUI0 PE3YJIbTaTOB BBIMOJHEHHUS XUMHUYECKOTO
JKCTIIEpUMEHTa (J1Ta00paTOPHOTO OIbITa, Ja0OpPaTOPHOW PabOThI MO WCCICIOBAHHIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATEIBHOUN U
UCCIIEIOBATEIILCKOM JICATEIPHOCTA TIPU PEIICHHH BO3HHKAKOIIUX TPOOJEeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB M COTJIACOBaHMs TO3HMIMH (0OCYXKIEHHsS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPAWHAIMS COBMECTHBIX JEHCTBHM, ONpeaesieHe KPUTEPUEB 0 OI[EHKEe KayecTBa
BBITIOJIHEHHOW paboTHI U IpYyTHeE).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBUS:

YMEHHUE CaMOCTOSITENIbHO OMPEAENATh eI JEATEIbHOCTH, TUIAHUPOBaTh, OCYILECTBIISATS,
KOHTPOJIUPOBaTbh M NpPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JAEATENBHOCTh, BBIOMPAThH
HauOosiee HPQEeKTUBHBIE CIOCOOBI pelIeHHs Y4eOHbIX M [O3HABaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA AITOPUTM JEHCTBUI MpuU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMIOJIydeHHMsS HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTaxX —
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BEILIECTBAX U PEaKLMAX, OLICHUBATh COOTBETCTBUE IOJYUYEHHOIO PE3yJbTaTa 3asBJICHHOW LIEIIH,
YMEHUE UCIIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIPe/laracéMbl€ B YCIIOBUM 3aJaHUM.
HNPEIMETHBIE PE3YJIBTATbBI
B cocraBe mpeaMETHBIX pe3yJabTATOB MO OCBOEHHIO OO0S3aTENBHOTO COJCpIKAHUS,
YCTaHOBJIEHHOTO JaHHOM (QenepajlbHON pabodell mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
oOyJaromMMUCs Hay4YHble 3HaHUS, yYMEHHUS W CIOCOOBI JeicTBUH, cnenuduyeckue IS
npeIMeTHON obnactu «XHUMHS», BHUIbI JESITEIBHOCTH IO IOJYyYEHUIO HOBOIO 3HAHUS, €ro

MHTEpIIpETAINH, IPEO0OPa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K koHy oOyueHus B 8 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSITHUH: aTOM, MOJEKYJa, XUMMHUECKUN
AJIEMEHT, [MPOCTOE BEIIECTBO, CJOXHOE BELECTBO, CMeCh (OJHOpPOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENIbHAas aTOMHas M MOJIEKYJIspHas Macca,
KOJIMYECTBO BELIECTBAa, MOJb, MOJSpHAas Macca, MaccoBas JIOJIsI XHMHUYECKOTO
JJIEMEHTAa B COEIUHEHUH, MOJISPHBIM OOBEM, OKCHJ, KHUCIOTa, OCHOBAHME, COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peaKkius, Kiaccuuxarus
peaxkiuii: peakiiuu COeAMHEHUS, peaKuu pa3IokKeHHs], PEaKIIMK1 3aMeIIeHUs], peakluu
oOMeHa, 7K30- U SHIOTEPMHUYECKHUE PeaKlnH, TeIUIOBOM ApdeKT peakiuu, 1Ipo aToMa,
JNIEKTPOHHBIA CJIOM aToMma, aToMHasi OpOWTab, pajuyc aromMa, XUMHUYecKas CBS3b,
MOJIApHAsl M HENOJISIpHAs KOBAJIEHTHAs CBsI3b, MOHHAs CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIs BELECTBA (IPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKMX MOHATHM W NPUMEHATH 3TH
MOHATHUS NPU ONMCAHUY BEILIECTB U UX MPEBPALCHUHN;

UCIOJb30BaTh XUMHYECKYIO CHMBOJIMKY JJIsI COCTaBJE€HUS (OpMya BELIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OINpeNeNATh BAJIEHTHOCTh aTOMOB 3JE€MEHTOB B OMHAPHBIX COEAMHEHHSX, CTENEHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTb BEIIECTB K
ONpeNieN€éHHOMY KJacCy COEIUMHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAsl M MOHHAs1) B HEOPraHUYECKUX COCTMHEHHUSAX;

packpeiBaTth cMbica [lepuoandeckoro 3akona JI. Y. MenzaeneeBa: 1eMOHCTPHpPOBAThH
MOHMMaHHUE TEePUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHMX 3JIEMEHTOB OT MX
nosioxkeHust B Ilepuoanyeckoil cucTeMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHMsI, 3aKOHa ABOTaJIpo;

ONMCBHIBATH M XapakTepu3oBaTh TabiauuHyto ¢opmy llepuonuueckoil cuctemsl
XUMUYECKHUX 3JEMEHTOB: pasziMuyaTh MOHATUS «IJIaBHas noArpynmna (A-rpynmna)» u
«mobounass noarpynna (b-rpymma)», Manble u OonblIME NEPHOABI, COOTHOCHUTH
0003HaueHusl, KoTopele UMeroTcs B Tabnune «llepuoanueckas cucreMa XMMHUYECKHX
aneMmeHToB Jl. 1I. MenneneeBa» ¢ YMCIIOBBIMH XapaKT€PUCTHKaMH CTPOECHHS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YuCIO 3JIEKTPOHOB U
pacnpeneseHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBATh XUMHUECKUE 3JIEMEHThI, HEOPraHMUECKUE BEIEeCTBa, XMMUYECKHE
peakuuu (10 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY

dbdekry);



16

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB,  TOJATBEpXKJas  OINHUCAHME TMpUMEpaMu  MOJICKYJSPHBIX  YpaBHEHU M
COOTBETCTBYIOIINX XUMHUYECCKHX PEAKIIHIA,

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MOYHOCTH TMPOTCKAHMS XUMUICCKIX IPEBPAIICHUIA B Pa3JIMYHBIX YCIOBHSIX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO JIEMEHTa 10 (popMysie COeTUHEHUs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEaKIUu;

MIPUMEHSATh OCHOBHBIE OTIEPAIIUU MBICIUTEILHON JEATEIHPHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHUE, 0000IICHNE, CUCTEMAaTH3allUI0, KIAaCCU(UKAIIMIO, BBISBICHHE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISi U3YYEHUS CBOMCTB BEIIECTB M XMMHYECKHX pPEaKIIHM,
€CTECTBEHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHWE,  U3MEpPEHHE,
MOJIENTMPOBAHNUE, SKCTIEPUMEHT (PEaJIbHbIN U MBICIICHHBIN);

CleloBaTh TMpaBWIaM TIOJIb30BAHUS XUMHYECKOW TMOCylod u  1abopaTOpHBIM
000pyIOBaHHEM, a TAKXKe TMpaBWJIaM OOpaIeHus C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMH TIO0 BBITIOJTHEHHUIO JTA00PATOPHBIX XUMHUYCCKUX OTBITOB TIO TIOJTYYCHHIO
U coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPENAEIEHHON MAacCCOBOM J10JI€H paCTBOPEHHOIO BENIECTBA, IJIAHUPOBATH
Y MPOBOJNTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHMIO PACTBOPOB IENOYCH H
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, peHopTaaenH, METHIOPaHXK U IPYTHUe).

K xoHiy oOydueHus B 9 kjacce mpeaMETHBIC Pe3yJbTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

PacKpbIBATh CMBICI OCHOBHBIX XMMHYECKMX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATHOH, aHUOH, ITPOCTOE BEIECTBO, CJIOKHOE BEIECTBO, BAJICHTHOCTB,
IEKTPOOTPHULATEIBHOCTD, CTEIEHb OKUCICHMs, XUMHUYECKAs PEaKLMsl, XUMHUYECKas
CBSI3b, TEIUIOBOH 3((EKT peakluu, MOJib, MOJSIPHBIA 00BEM, PacTBOP, HIEKTPOJIUTHI,
HERJICKTPOJIUTHI, 3JEKTPOJIMTUYECKAs AUCCOLMAIMS, peakUUM HOHHOro OOMeHa,
KaTaJln3aTtop, XHMMHUYECKOE paBHOBECHE, OOpaTuMble U HeoOpaTUMblEe pPEaAKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKUCIWTEIb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTEPHOCTb, XUMHUYECKas CBS3b
(koBaJleHTHAsi, WOHHAs, METAJUIMYECKas), KpUCTaUIM4ecKas peliérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOH pEaKUuuy, MpeNeiabHO JOIyCTUMAs
koHuentpamus [1/IK Bemecta;

WJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IIOHATUH M INPUMEHATH ITH
MIOHATHS IIPU ONMCAHUU BEILECTB U UX IIPEBPALCHU;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJie€HUS (OpMya BeLIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

OIPENENATh BAJIEHTHOCTb U CTENEHb OKHUCICHUS XUMUYECKHUX DIIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAUICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COEAMHEHHWH 1Mo ¢opmynam, BUJI XMMHUYECKOH CBs3U (KOBaJEeHTHAas, MOHHafi,
MeTaJUIM4YecKas) B HEOPraHMYECKUX COCTUHEHUAX, 3apsA] HMOHA 10 XUMHUYECKOU
¢dopmyre, Xxapakrep cpelsl B BOJHBIX PAacTBOpaxX HEOPraHWYECKHX COEIUHEHUH, TUI
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BEIIECTBA,
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packpsiBaTh cmbica Ilepuoaunueckoro 3akoHa [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro NOHMMAaHME: OTHCHIBATh U XapaKTepu30BaTh Tabnuunyo ¢opmy [lepuoandeckoit
CUCTEMbl XMMHMUYECKHUX D3JIEMEHTOB: pa3jinyaTh IMOHATUS «rjJaBHas noiarpymmna (A-
rpynma)y u «mobouyHas mnoxarpynmna (b-rpymma)», Mmamble W OONBIIME TEPHOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOphIE HUMEIOTCA B IEPHOAMYECKOW Tabiume, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsia sizipa, o0IIee YHCiIo MEKTPOHOB M PACHPEICTICHHE MX IO YJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB OJIIEMEHTOB H HX
COEIMHEHUH B IpeJiesiax MaJbIX MEPUOJIOB U TJIaBHBIX MOATPYII C y4ETOM CTPOCHHUS
UX aTOMOB;

KJIAaCCU(UIIMPOBATH XUMHUECKHUE 3JIEMEHTbI, HEOPraHUUYECKHUE BEIEeCTBA, XUMUUYECKUE
peakuuu (10 YHMCIy M COCTaBy y4YacTBYIOLIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENEHEW OKUCICHNSI XMMUUECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOIIME W CcHelU(HUUEecKHe XUMHYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi ONMMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
HMOHHBIX YPaBHEHUN COOTBETCTBYIOIMNX XUMHUYECKUX PEAKITUI;

COCTaBJISITh YPABHEHUSI SJICKTPOJIUTHYECKON JUCCOLIMAIIMU KUCIIOT, IEJI0YEH U COJeH,
MIOJIHbIE U COKPAILEHHBIE YPaBHEHUS PEaKIMil MIOHHOrO OOMEHa, ypaBHEHHS peaKlIUid,
MOATBEPKAIONIUX CYIIECTBOBAHHE T€HETUYECKOM CBS3M MEXAYy BeLIeCTBaMU
Pa3IMYHbIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUSI XMMHUYECKUX MPEBPAILIEHU B PA3INYHBIX YCIOBHUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (popMyre coeTMHEeHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOM peakiuu;

coOnroAaTh TMpaBWia MOJb30BAaHUS XMMUYECKOM TMOCyIoW U J1ab0paTopHBIM
o0opy/noBaHHEeM, a TaKkxke MpaBuia oOpalleHUs C BelIeCTBAMU B COOTBETCTBHH C
HMHCTPYKUHUSMHU IO BBITIOJIHEHHUIO J1a00paTOPHBIX XUMUYECKHX OMBITOB MO MOJYYCHHIO
1 coOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIIIEKUCIIOTO ras3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX BEIECTB:
pacrmo3HaBaTh OMNBITHBIM IMYTEM XIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWJIMKAT-, cynb(haT-, TUIPOKCHI-UOHBI, KATHOHbBI aMMOHHUS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE€ ONEPAIlMU MBICIUTEIBLHON JESATENbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 00O0OIIeHHe, CHCTEeMaTU3allUIo, BBISBICHUE NPUYUHHO-CIIEICTBEHHBIX
CBA3€M — JUI1 M3Y4YECHMsI CBOMCTB BEIECTB M XUMMUYECKUX pEAKLUH, €CTECTBEHHO-
Hay4yHble METOJbl TO3HAaHUS — HAOIMIOAEHHWE, W3MEpPEeHHEe, MOJEIUPOBaHUE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIH).
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8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (PPOBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
XuMusg — BakHas 00J1aCcTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTHYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
BemectBa n xuMuyeckue bu6moreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6 1
00 oxcruaax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 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
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Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoauyeckasi cucrema xummuieckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsi3b. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Tepuonnueckuii 3aKOH U

31 [Iepuoanueckas cucrema ; bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma

. )éI/IMI/I‘-IeCKafl CBSI3b. . . BuGmorexa LIOK

. KHCITUTEIIHHO-
BOCCTaHOBHTEJILHBIC PEAKITHH https://m.edsoo.ru/7f41837c
bubnuorexa [JOK
Hroro o paszeny 15 https:// m.edso;I ru/7f41837c
PezepBHOE Bpemst 3 Bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3nes 1. BemecTBo U XUMH4YeCKHe peaKUMU
11 [ToBTOpEeHUe U yriuyoaeHne 3HaHUH 5 bubmuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJUTHYECKAST AUCCOIUALIHS. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M X cOeAMHEHHUS
51 OO6m1ast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01ast XapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 1 bubmmorexa [IOK
' PYIHEL 2-€P https://m.edso00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemMeHToB VA-rpymnmsl. A30T, pocdop u ux 7 1 Bu6mmorexa LIOK
' PYHHEL ’ P https://m.edso00.ru/7f41a636
COEJIMHEHUS
54 OO11ast XxapakTepUCTUKAa XMMUYECKUX 3 1 5 bubnuoreka [IOK
' anemeHToB |VA-rpynnsl. Yrieposa u 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

21

erMHI/II\/JI 1 UX COCINMHCHUA

Wroro mo pazueny 25
Pa3znea 3. MeTaJJIbl M MX COeIUHEHUA
. bubnuoreka [JOK
A1 4
3 Obmue cBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 aKHEHUITHE MeTaJIIBl M UX COSIMHEHHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumus v oKpy:Kamomasi cpeia
4.1 BemtectBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubmorexa LOK
' B P https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpemsa 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Koaun4yecTBO yacoB

Jara nzyyenus

Ne
Tema ypoka Komnr. Ip.
0P
w/m Beero padoThI padoThI 8-A 8-B i
Ilnan dakT Ilnan dakT
BBoanslii, nepBuuHblii HHCTpYKTaX 1o OT. bubnuoreka [IOK
1 [Tpeamer xumuu. Postb XUMUH B )KU3HU 1 02.09 02.09 https://m.edsoo.ru/ff
yesioBeka. Tena u Bemecrsa 0d210c
I1 )
Hnerpywmasee no OT. JL o Haperae buGmorexa LIOK
2 2y I50. S 1 04.09 04.09 https://m.edso0.ru/ff
onucanue QuaUYecKux c8olUcms oopasyos 0d227e
Heopeanuyeckux eeujecms.
u OT. 11,
Hgmpyljcza]afc 11110 pagmuttecmﬂ BuGmorexa [OK
aboma Ne | «[IpaBuita pabOTEI B
3 p P . P 1 1 09.09 09.09 https://m.edsoo.ru/ff
nabopaTopuu U MPUEMBI OOpaIIeHUS C 0d23de
J1a00paTOPHBIM 000PYI0BAHUEM)
Yucrele BelecTna vI/I (246(:1/1. Croco0b1 o BuGmorexa [OK
azgenenust cmeceil. Unuempykmaoic no OT.
4 pash 24 . 1 11.09 11.09 https://m.edsoo.ru/ff
JlL.o. H3yuenue cnocobos pazoenenus cmeceti 0d26ca
(c nomowbio MmacHuma)
Huempyxmaowe no OT. I[Ipakmuueckas bubnuoreka [IOK
5 paboma Ne 2 «Pa3nenenue cMecelt (Ha 1 1 16.09 16.09 https://m.edsoo.ru/ff
IIpUMEpe OUMCTKH IMOBAPEHHOHN COJIN)» 0d28c8



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

23

AToMmbl B MoKyl Mucmpykmadsic no OT.

bubmmoreka [{OK

6 JL.o. Coz0anue mooeneii MoneKy 18.09 18.09 https://m.edsoo.ru/ff
(wapocmepoicressbix). 0d2a6¢
XUMUYECKHUE 3TIEMEHTBI. 3HAKU (CUMBOJIbI)

XUMHMUYECKUX JIEMEHTOB. MHucmpykmagic no bubnuorexa [JOK

7 OT. JI.o Onucanue guzuueckux ceoticme 23.09 23.09 https://m.edsoo.ru/ff
00pa3Yy08 HEOP2AHUYECKUX BeUleCE — 0d2be8
MEmanios u HemMemasios.

bu6moreka [IOK

8 ITpocThie 1 CII0KHBIE BEIIECTBA 25.09 25.09 https://m.edsoo.ru/ff
0d2a6¢
bu6mmoreka [IOK

9 ATOMHO-MOJIEKY/ISIPHOE YUCHHE 30.09 30.09 https://m.edsoo.ru/ff

0d2d50
3aK0OH MOCTOSHCTBA COCTAaBa BEIICCTB. bu6mmoreka [IOK

10 Xumuueckas popmyiia. BareHTHOCTh aTOMOB 02.10 02.10 https://m.edsoo.ru/ff
XUMHUYECKUX DJIEMEHTOB. 0d2eae
OTtHOcHTEIbHAsI AaTOMHAsI Macca. bubmmorexa LIOK

1 OTHOCHTEIBHAS MOJIEKY/ISIPHAs Macca 07.10 07.10 hitps://m.edsoo.u/tt

0d323c
MaccoBast 10JIs XUMHUYECKOT'O DJIEMEHTA B bubmmorexa IOK

12 09.10 09.10 https://m.edsoo.ru/ff
COCIMHECHUH 0d350c
KommuectBo BemecTBa. Mouib. MossipHast bubmorexa LIOK

13 \iacea 14.10 14.10 https://m.edsoo.ru/ff

0d5230

14 dOu3nuecKue U XUMUYCCKHE SBIICHUS. 16.10 16.10 bu6nmoreka [JOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
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Xumnueckas peakuus. Mucmpyxkmadsic no OT.
JI.o Habnrooenue ¢huzuueckux u Xumuieckux
A6NEHUL.

https://m.edsoo.ru/ff
0d37fa

[Ipu3Haku 1 ycnoBUsi MPOTEKAHUS
XUMUYECKUX peakiuit Hucmpykmaosic no OT.

bubmmoreka [{OK

15 JI.o Habnooenue u onucanue npuzHakos 21.10 21.10 https://m.edsoo.ru/ff
NPOMEKAHUSL XUMUYECKUX PeaKYUll PA3HbIX 0d3al6
munoe
bu6moreka [IOK
1 | Kompomian padona Jol o eve 2310 2310 tpsim.ecsoo.ru
peaKIum» 0d3b88
3aK0H COXpaHCHHS MacChl BEIIECCTB. bubamorexa LOK
17 XiMimecKiie ypaBHeHs. 06.11 06.11 https://m.edsoo.ru/ff
0d5708
BrruncieHus: KoJau4ecTBa, MacChl BEIIECTBA bubamorexa LOK
18 0 ypaBHeHmM XI/IMI/I‘ICCI’(I/IX peakii 11.11 11.11 https://m.edsoo.ru/ff
0d3f34
Knaccudukanus XuMuueckux peakiiuii bu6mmoreka [JOK
19 (coenuHEHMSI, PA3IIOKCHHSI, 3aMCIIICHHS, 13.11 13.11 https://m.edsoo.ru/ff
obOMmeHa) 0d40c4
M. B. JIoMOHOCOB — y4€HBIii- bubnuoreka [IOK
20 sHiknonenuct. O6o0IeHne u 18.11 18.11 https://m.edsoo.ru/ff
cUCTEMAaTH3alUs 3HAHUI 0d4290
Bo3gyx — cMmech razos. CocraB Bo3ayxa. bubnunoreka [JOK
21 Kucnopoa — sneMeHT u mpocToe BEIeCTBO. 20.11 20.11 https://m.edsoo.ru/ff
O30H 0d448e
22 dOu3nyecKkue U XUMUYECKHUE CBOMCTBA 25.11 25.11 bu6nmoreka [JOK



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
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KHCIOpoAa (peakuy OKUCIICHUS, TOPCHNUE).
[Tonsitre 06 okcunax Uucmpykmasic no OT.
JI.o O3nakomnenue ¢ 0bpasyamu oKcuoos u
onucauue ux c8olcCms.

https://m.edsoo.ru/ff
0d4614

CriocoOblI nostydeHus: KUCI0po/ia B

bubmmoreka [{OK

23 71a00paTOPHH ¥ TIPOMBIIUICHHOCTH. 27.11 27.11 https://m.edsoo.ru/ff
[MpumeHeHre KUCIopoaa 0d497a
TenoBoit 3¢ (hekT XuMHUECKOHN peaklnu, bubnuorexa [JOK
24 MOHATHE O TEPMOXUMHYECKOM YPaBHEHHH, 02.12 02.12 https://m.edsoo.ru/ff
9K30- U PHJIOTEPMHUUYECKHUX PEAKITHSIX 0d4790
Tonnuso (HedTh, Yroiab U MeTaH). bubnuoreka [IOK
25 3arps3HeHne BO3/yXa, CIIOCOOBI €ro 04.12 04.12 https://m.edsoo.ru/ff0
MPEIOTBPAILICHUS d4cda
Unempyxkmaoie no OT. [Ipakmuueckas
aboma Ne 3 tio teme «[lonydenue u bubmorera [JOK
2% | ) 1 09.12 09.12 https://m.edsoo.ru/ff0
coOupaHue KUCIOPOa, U3ydeHUe ero
. d4ae2
CBOMCTB»
Bopopoa — 3neMeHT 1 IPOCTOe BEIECTBO bubmotera [JOK
27 q P P ’ 11.12 11.12 https://m.edsoo.ru/ff0
axo’KJIeHUE B IPUPOJIe 44ddo
dusnueckue U XMuMUYECKUe CBONCTBA bubmorexa HOK
28 16.12 16.12 https://m.edsoo.ru/ff0
Bojopoaa. [Ipumenenue Bogopoia
d4ddo
bu6mmoreka [JOK
29 [ToHsiTHE O KUCIOTAX U COMAX 18.12 18.12 https://m.edsoo.ru/ff0
d50d2
30 CrnocoObl nosryyeHus BO10poia B 23.12 23.12 bubnuoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
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naboparopuu Mucmpyxmadsic no OT. JLo
Bzaumooeticmeue xuciom ¢ memaiiamu.

https://m.edsoo.ru/ff0
d4ddo

KonTtponsHas padora Ne2 NeKucmnopo.

bubmmoreka [{OK

31 Boopom 25.12 25.12 https://m.edsoo.ru/ff0
dafa2
HHg‘mpylj\l:c:thC no OT. Il?lpakmuqecmﬂ BuGmorexa LIOK
32 lg z 6:1ma 7 7 TO TEME «IoIyHeHHe 1 1 28.12 28.12 https://m.edsoo.ru/ff
vpaHI/IC BOJIOPOJIa, U3yUCHHUE ETO 0d542¢
CBOMCTB»
bu6moreka [IOK
33 MonsipHblii 006EM Ta30B. 3aKOH ABOTAIPO. 13.01 13.01 https://m.edsoo.ru/ff
0d55a0
Brruncienus o0b€Ma, KOJIMYECTBA BEIECTBA bu6mmoreka [IOK
34 rasa o ero U3BeCTHOMY KOJIUYECTBY 15.01 15.01 https://m.edsoo.ru/ff
BEIIECTBA WK 00BEMY. 0d5708
Brruucienust 00bEMOB ra3oB 10 ypaBHEHUIO bubnmuoreka [JOK
35 peaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX 20.01 20.01 https://m.edsoo.ru/ff
OTHOIIICHHI T'a30B. 0d587a
duU3nYeCKre U XMMUYECKUE CBOMCTBA BOJIbI
Hncmpyxkmaoswe no OT. Jl.o Hcczzet)ogaﬂueﬂ bubmmorexa IOK
36 y 22.01 22.01 https://m.edsoo.ru/ff
0CcobeHHOCmell pacmeopeHUsl 8eulecmae ¢ 045962
PA3UYHOU PACMBOPUMOCTBIO -
CocraB ocHoBaHui. [TonsTue 00 bubmuorexa IOK
37 — 27.01 27.01 https://m.edsoo.ru/ff
0d5b40
38 Bopa xak pactBoputens Hacelliennsie u 99.01 29,01 bubnunoreka [JOK

HCHACBIIICHHBIC pACTBOPLI. MaccoBas noist

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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BelecTBa B pactBope. Mucmpyxkmasic no OT. 0d5eba
JlL.o. [Ipueomosnenue pacmeopog c
ONpeoeNéHHOU MAcco8oll Ooell
PACmMEOPEeHHO20 Geuecmad.
Uncmpyxkmaosre no OT. [Ipakmuueckas
24 P bubmmoreka [{OK

paboma Ne 5 no teme «IIpurotosnenue

39 . . . 1 03.02 03.02 https://m.edsoo.ru/ff
paCTBOp?B C onpeIeNIEHHON MaccoBOM J1oei 046342
PacTBOPEHHOTO BEILIECTBAY
Oxkcuapl: cocTaB, KiaccuuKaius Bubnuorexa LIOK

40 HOMeHKTATYD ’ 05.02 05.02 https://m.edsoo.ru/ff

0d664e
[Tosnydenune n XuMHUYECKUE CBOMCTBA bubmuoreka [JOK

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 10.02 10.02 https://m.edsoo.ru/ff
OKCHJIOB 0d664e
OcHoBaHusI: cOCTaB, KIaccuuKanus bubmmorexa LIOK

42 HOMEHKTATYDA ’ ’ 12.02 12.02 https://m.edsoo.ru/ff

0d67ca
[Tonydyenune u XMMHUYECKUE CBOMCTBA bubnuoreka [JOK

43 ocHoBanuii Mucmpyxkmasic no OT. JI.o 17.02 17.02 https://m.edsoo.ru/ff
Ilonyuenue Hepacmeopumsix OCHOBAHUIL. 0d67ca
Kucnotsl: cocras, knaccuduxarus, BuGniorexa LIOK

aq | OMEHCIIIYPA HAnempyrmasic no OT. JI.o . 19.02 19.02 https://m.edsoo.ru/ff
Onpeoenenue pacmeopos KUciom u ujenoyetl Odfee?

C NOMOWBIO UHOUKAMOPOS. -
ITony4eHue U XUMUYECKUE CBOMCTBA KUCIIOT bubnuoreka [IOK

45 Hucmpyxmasice no OT. Jl.o Uzyuenue 26.02 26.02 https://m.edsoo.ru/ff

63AUMOOCIUCMBUSL KUCTIONM C memaiiiamu,

Odfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

28

peakyuti Heumpanuzayuu. J1.o
Bszaumooeticmsue pacmeopa cepmoii
Kucaiomsl ¢ okcuoom meou (11)

Conu (cpennue): HOMEHKIIATypa, CoCOObI
IMOJIYYCHHA, XUMHUYCCKUC CBOMICTBA

bubmmoreka [{OK

46 Hnempyxmaosie no OT. Jl.o. Beimecnenue 03.03 03.03 thgz'?/im'edsoo'rumo
00H020 Memaia Opyeum u3 pacmeopa coJu. -
O06o0meHre 1 cHCTeMaTH3aIlusl 3HAHUH 110 Bubmuotexa LIOK
47 HpOiieHHOM TeMe. 05.03 05.03 https://m.edsoo.ru/00
adob7c
Konmponvnas paboma Ne3 o teme bubmuorexa [JOK
48 "OCHOBHBIE KJIaCChl HEOPraHUIECKUX 12.03 12.03 https://m.edsoo.ru/00
coeIMHEHUI". ad9a50
Unempyxkmaoie no OT. [Ipakmuueckas BuGmorexa LIOK
49 paboma Ne 6. Pemenune 3KCriepuMeHTaIbHBIX 1 1703 1703 https://m.eds00.ru/00
3a1a4 1o TeMe «OCHOBHBIE KJIACChI
. ad9ch2
HEOPraHUYECKUX COCTUHEHUIN
['eneTnueckas cBsI3b MEXKIY KJIaCCaMU Bubmiorexa LIOK
50 . 19.03 19.03 https://m.edsoo.ru/00
HEOPraHUYECKUX COCAUHEHUI
ad9ela
[lepBbie MOMBITKU KIACCHU(PUKAITUU
XUMUYECKUX 351eMeHTOB. [loHATHe 0 rpynmnax bubnuoreka [JOK
51 CXOJIHBIX AJIeMeHTOB MHcmpyxkmaoic no OT. 24.03 24.03 https://m.edso0.ru/00
JlL.o. O3nakomnenue ¢ obpazyamu Memaniiog adoffa
U HeMemanios
52 [Tepuonnueckuii 3akoH u Ilepuoanueckas 26.03 26.03 bubnuoreka [JOK

CUCTEMA XUMHUYCCKUX JJICMCHTOB I[ n.

https://m.edsoo.ru/00



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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Menpeneena adab2c
bu6mmoreka [{OK
53 [Tepumo b1, rpyMIIbI, TOATPYIIITBI 07.04 07.04 https://m.edso0.ru/00
ada52c
Ctpoenue atomoB. CoCTaB aTOMHBIX sIZIEP. bubmuotexa LIOK
54 09.04 09.04 https://m.edsoo.ru/00
H3oTomm!
ada342
CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB bubmuorexa [JOK
55 anemeHToB Ilepuoauueckoii cucremsr 1. 1. 14.04 14.04 https://m.edso0.ru/00
Menneneesa adabbc
XapakTepucTUKa XUMHYECKOTO JJIEMEHTA 110 bubnuoreka [IOK
56 ero mostoskenuio B [leproanyeckoii cucreme 16.04 16.04 https://m.edso0.ru/00
. . Menneneena ada824
3nauenue [lepuognyeckoro 3aKOII/{Ia 1A BuGmorexa LIOK
57 I;ZZE“T“" HayKkH i npaxrikit. . 1. 23.04 23.04 https://m.eds00.ru/00
JielieeB — Y4EHBIN, MeAaror u 2da96e
IpaXKIaHUH -
DICKTPOOTPUIIATEIIBHOCTh AaTOMOB Bubmmorexa LIOK
58 28.04 28.04 https://m.edsoo.ru/00
XUMHUYECKUX DJIEMEHTOB adaab8
bubnuoreka [JOK
59 HonHas XuMu4ecKast CBSI3b 30.04 30.04 https://m.edso0.ru/00
adac34
KoBasieHTHasI OJIIpHAst U HETIOJISIpHAS Bubmmorexa LIOK
60 05.05 05.05 https://m.edso0.ru/00

XUMHYCCKas CBA3b

adaab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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bubmmoreka [{OK
61 CreneHb OKHCICHUS 1 07.05 07.05 https://m.edso0.ru/00
adaab9
OKHCIIUTEIILHO — BOCCTAHOBHUTEIILHBIC Bubnuotexa LIOK
62 1 12.05 12.05 https://m.edso0.ru/00
peaxiu adae28
OKHUCIUTETFHO - BOCCTAHOBUTEIIHHBIC bubmmoreka [IOK
63 peakiuu 1 14.05 14.05 https://m.edso0.ru/00
(mpomomKeHue) adb076
bu6moreka [IOK
64 OKHCIUTETN U BOCCTAHOBUTEIU 1 19.05 19.05 https://m.edso0.ru/00
adb076
bubmuorexa [JOK
65 Konmporonas paboma Ned o ewe 1 21.05 21.05 https:// m.edsog ru/00a
«Ctpoenue atoma. XUMHYECKas CBA3bY»
db486
O06o001IeHNEe B CHCTEMAaTH3alKs 3HAHUH 110 bubmorexa LHOK
66 1 26.05 26.05 https://m.edsoo.ru/00a
teme «Kucnopoa. Bogopoa»
db33c
O06o00meHre B CHCTEMAaTH3alHs 3HAHUH bubmuoreka [JOK
67 «OCHOBHBIE KJIaCChl HEOPTraHUUECKHUX 1 https://m.edsoo.ru/00a
COEIMHEHUI d9ch2
O000111eHNE U cCUCTEMATH3AIMsI 3HAHUH 110 bu6mmoreka [JOK
68 teme «lleprmoanueckuii 3akon [1.1. 1 https://m.edsoo.ru/ff0d
MenaeneeBa. XuMHudecKkas CBS3b)» 61c6
OBUIEE KOJIMYECTBO YACOB I10 68 6

I[TPOTPAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
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KoaunuyecTBo 4acoB

/lata usydeHus

DJIeKTPOHHbIE
Ne nudpoBbie
Tema ypoka Komnr. IIp. op
n/n Bcero 9-A 9-B o0pa3oBaTejibHbIE
padoTsl | padoThI
pecypcsl
Ilnan | ®@akr | Ilnan | Pakr

B o o
O e

1 - lepron ' 1 03.09 03.09 https://m.eds0o.ru/00adb5
[Teprouyeckast cucTeMa XUMHUYECKUX

9e

anemenToB JI. . Menaeneera
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB bubmuorexa [JOK

2 XUMUYECKUX JIEMEHTOB MEPBBIX TPEX 1 04.09 04.09 https://m.edsoo.ru/00adb6
1058 (1 (0):! b6
Kn o . bu6mmoreka [IOK

accu(uKanus 1 HOMEHKIIaTypa

3 " P 1 10.09 10.09 https://m.eds00.ru/00adb7
HEOPraHMYECKUX BEIIECTB 02
Bupl XuMU4eCcKkoi CBA3U U TUIIBI bubmmorexa LIOK

4 A - 1 11.09 11.09 https://m.edsoo.ru/00adba
KPUCTAIITMYECKUX PEHIETOK 6
Oboowenue no meme «IloBropenue u

5 yriay0JieHrne 3HaHUH OCHOBHBIX 1 17.09 17.09
pas3nenoB Kypca 8 Kiaccay
Knaccudukarus XuMHIECKUX peakiui Bubmorexa LIOK

6 B peatt 1 18.09 18.09 https://m.edsoo.ru/00adbc
M0 Pa3TUYHBIM MPU3HAKAM. b0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
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CKOpOCTh XMMUYECKUX PEAKITHH.
Uncmpyxkmaosie no OT. Jl.o. «3ydenue

bubmmoreka [{OK

7 . 24.09 24.09 https://m.edsoo.ru/00adbe
BITUSTHUS YCIIOBHIA MTPOBEICHUS 9
XUMHYECKOHN peakinu Ha €€ CKOPOCThY -
[ToHsATHE 0 XMMHYECKOM PaBHOBECHH.
@DaKTOpBbI, BIUSIOLINE HaI:DKOI)OCTI) Bubmuotexa LIOK

8 " 25.09 25.09 https://m.edsoo.ru/00adc2
XUMHYECKOHN PEeaKINH U TIOJIOKEHUE 8¢
XMMHUYECKOTO paBHOBECHU T
OKHCIIUTEILHO - BOCCTAHOBHUTEIIBHBIC bubamorexa LOK

9 01.10 01.10 https://m.edsoo.ru/00adca
peaxIu

de

Teopust 37IEKTPOTUTUYECKOIN bubmuorexa [JOK

10 mucconuannu. CUbHBIE U cia0bie 02.10 02.10 https://m.edsoo.ru/00adcd
AIEKTPOJIUTHI 68
HNonnble ypaBHEHUS peaKIUid.
Hﬂcmpyk}ilnpaofc no O]g JZHO. «Peaxyuu Bubnuorexa LIOK

11 08.10 08.10 https://m.edsoo.ru/00add4
00MeHa MedHCOY pacmeopamu 48
NEKMPOTUMOB»
XUMHYECKHE CBOMCTBA KUCIIOT U bu6mmoreka [IOK

12 OCHOBAHHMI B CBETE IPEACTABICHUI 00 09.10 09.10 https://m.edsoo.ru/00add5
ANEKTPOJUTUYECKON JUCCOIMAIIIT d8
XUMHYECKHE CBOMCTBA COJICH B CBETE bubmuoreka [JOK

13 [IPEACTABICHHI 00 3ICKTPOIUTHYECKOM 15.10 15.10 https://m.edsoo.ru/00add8
JTUCCOITUAITIN b2
Konmponvnasa paboma Nel 1o teme bubnuoreka [IOK

14 «DNEKTPOIUTHYECKAs TUCCOITHAIIHSL. 16.10 16.10 https://m.edsoo.ru/00add9

XHUMHUYECKHE pCaKknuu B paCTBOpaAX»

d4



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
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Hnuempyxkmaswe no OT. Ilpakmuueckas
paboma Ne [. «Pemenne

bubmmoreka [{OK

15 AKCIIEPUMEHTAIBHBIX 337124 110 TeMe: 1 22.10 22.10 https://m.edsoo.ru/00addd
CBoiiCTBa KHUCIIOT, OCHOBAHUU U COJIEH 12
KaK JIEKTPOJUTOBY

bubmmoreka [{OK
16 [MoHsATHE O TUAPOIH3E CONEH 23.10 23.10 https://m.edsoo.ru/00addb
fa

O600611eHre 3HaHU| IO TeEMe Bubnuorexa LIOK

17 05.11 05.11 https://m.edsoo.ru/00adde
«XUMHYECKHE PEAKIIUI) 0
OO0mrast XxapaKTepUCTHKA TaJIOTEHOB. bubmuorexa [JOK

18 XUMHYECKUE CBOMCTBA Ha MPUMEPE 06.11 06.11 https://m.edsoo.ru/00addf
XJiopa e2
XnopoBogopoa. ComsiHast KUCIIOTa,
XUMHUYECKHE CBOMCTBA, MOJYyYCHHE, bu6mmoreka [JOK

19 npumMenenue. Mucempyxkmasic no TH. 12.11 12.11 https://m.edsoo.ru/00adel
Jl.o. «Kauecmeennvle peakyuu Ha 04
COJIAHYIO KUCIOMY U XJIOPUObLY
HUncmpyxkmasie no OT. IIpakmuyeckas bubnunoreka [JOK

20 paboma Ne2 «IlomydeHue constHOM 1 13.11 13.11 https://m.edsoo.ru/00ade3
KHUCIIOTBI, U3y4eHHE €€ CBOMCTBY 48
Brrunciienus 1o ypaBHEeHUSIM bubnuoreka [IOK

21 XUMUYECKUX PEAKIIHi, €CIIU OJIUH U3 19.11 19.11 https://m.edso0.ru/00ade4
pEeareHToB JaH B U30BITKE 88

29 OO1ast XapakTepUCTHUKA SIIEMEHTOB 20.11 20.11 bubnunoreka [JOK

VIA-rpymsl. ATI0TponHbie

https://m.edsoo.ru/00ade6



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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Moaupukanuu cepbl. Haxoxaenne
Cephl U €€ COEAMHEHUI B TPUPO/IE.
XHUMHUYECKUE CBOMCTBA CEPHI.
Hnuempyxkmase no OT. Jl.o.
«O3Haxomnenue ¢ obpazyamu cepuvl u ee
NPUPOOHBIX COCOUHEHUT»

CepoBonopo, cTpoeHue, pu3nyeckue u

bu6mmorexal [OK

23 s 26.11 26.11 https://m.edsoo.ru/00ade6
XUMHUYECKHE CBOMCTBA 4a
Oxcuppl cepbl. CepHast KMCIIOTA,
(du3HUYecCKre U XUMUIECKUE CBOWCTBA,
NpUMeHEHHE. XUMUYECKOE 3arpsi3HEHUE bubnuoteka
24 OKpYIKaroIei Cpebl COCANHEHUSMU 27.11 27.11 ILTOKhttps://m.edsoo.ru/0
cepol. Uucmpykmaoic no OT. Jl.o. Oade82
«Kauecmeennas peaxyusi na cynvgam-
UOHBLY
XUMHYCCKUE PEAKIINH, JICHKAIIHNE B
OCHOBE MPOMBIIIJICHHOTO Crioco0a bubmuoreka [JOK
25 MOJIyYEHHUSI CEPHOM KHUCIIOTHI. 03.12 03.12 https://m.edsoo.ru/00adea
Brruncienne MaccoBO# 10JIM BBIXOAa 28
MPOJYKTa PEaKI[HH.
O000111eHIE U CUCTEMATHU3AIIUS 3HAHUN bu6mmoreka [JOK
26 o teme. IToaroToBKa K KOHTPOJIBHOMI 04.12 04.12 https://m.edsoo.ru/00adec
pabote Ne2. 8a
Koumponvnas paboma Ne2 no teme: bu6mmoreka [JOK
27 «Hemeramnsl. ["anorensl, kuciopoa u 10.12 10.12 https://m.edsoo.ru/00adec

cepay

8a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade82
https://m.edsoo.ru/00ade82
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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OO01mas XxapakTepuCTHKA HIEMEHTOB
VA-rpymibl. A30T, paclipocTpaHEHHE B

bu6mmorexal [OK

28 11.12 11.12 https://m.edsoo.ru/00adee
npupoie, GU3HIECKUE U XUMUICCKHEC 26
CBOMCTBA
AmMmuak, ero usnueckue u bubnnorexa [JOK
29 XUMHUYECKHE CBOMCTBA, MOTYYCHHE U 17.12 17.12 https://m.edso0.ru/00adf0
MIPUMCHCHHE 04
Uncmpyxkmaoswe no OT. Ilpakmuueckas bubnuoreka [JOK
30 paboma Ne 3 «Ilonaydyenne aMMuaka u 1 18.12 18.12 https://m.edsoo.ru/00adfl
M3y4eHHEe ero CBOHCTBY 80
A3oTHas KucioTa, e€ Gpusndeckue u bubamorexa LOK
31 . 24.12 24.12 https://m.edsoo.ru/00adf3
XUMUYECKHE CBOMCTBA
06
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHUS B KQUECTBE MUHEPAITBHBIX
yoOpeHui. ?FI/IMI/I‘ICCKOC 3arpsi3HEHUE BuGmiorexa LIOK
gp | ONPYNAIOMICH CPCART COCAMHCHILIMU 25.12 25.12 https://m.eds00.ru/00adf5
azota. Mncmpyxmaosic no OT. Jlo. 18
«B3zaumooeticmeue coneu ammonus ¢ T
wenouamu. Kauecmsennas peaxyus na
UOH AMMOHUSY
®ocdhop. Okeun bochopa (V) u bubnnoreka [JOK
33 dbochopHas kucmora, GU3HIECKUE U 14.01 14.01 https://m.edsoo.ru/00adf6
XUMHUYECKHE CBONCTBA, MOTy4YCHUE 8a
Hcnonb3oBanue pochaToB B KauecTBE bubnuoreka [IOK
34 MUHEPAIbHBIX YA0OpEHHH. 15.01 15.01 https://m.edsoo.ru/00adfc

3arpsi3HeHNE IPUPOTHON CpENIbI

20



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
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dbocharamu

VYriepo, pacnpocTpaHeHHe B TIPUPO/IEL,

bub6mmoreka [{OK

35 . 21.01 21.01 https://m.edsoo.ru/00adfd
(dusznyecKre U XUMUIESCKUE CBOWCTBA 9c
Oxcuppl yriaepojaa, ux pusudeckue u
XHUMHYECKHAE CBOUCTBA. DKOJIOTHUYECKUE BuGmiorexa LIOK

36 MPOOIEMEL, CBAAHHEIE C OKCHIOM 22.01 22.01 https://m.edsoo.ru/00adfe
yriepoaa (1V) Unempyrkmaoic no OT. be
Jl.o. «Kauecmeennas peaxyus Ha T
VeNeKUCTbIU 2a3».
VYronapHasg KUCIoTa U €€ COJIH.
HUnempyxkmasie no OT. Jl.o. Bubnuorexa LIOK

37 28.01 28.01 https://m.edso0.ru/00ae00
«Kauecmeennas peaxyus na xapoonam- 6c
UOHY.
Unempyxkmaoie no OT. [Ipakmuueckas bu6mmorexal [OK

38 paboma Ne 4 "TloaydeHue yriaeKuciIoro 1 29.01 29.01 https://m.edsoo.ru/00ae02
raza v U3y4eHHue ero cBOMcTB " fe
[TepBoHauanbHBIC MTOHATHS 00 bubnuorexa [JOK

39 OpraHHYeCKUX BEIIECTBAX KakK O 04.02 04.02 https://m.edso0.ru/00ae0
COEIMHEHUSX yIriiepoia S4e

bubmuoreka [JOK
40 KpemHuuii 1 ero coeuHeHus 05.02 05.02 https://m.edso0.ru/00ae08
Oa

Koumponvnas paboma Ne3 no teme bu6mmorexal [OK

41 «Hemerannel A3oT u pocdop. Yriaepon 11.02 11.02 https://m.edsoo.ru/00ae0b
U KpEeMHUI» f2

42 Uncmpyxkmaswe no OT. Ilpakmuueckas 1 12.02 12.02 bu6mmoreka [JOK



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

38

paboma Ne5. Penienue
SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BaxkHennne HeMeTalIbl ¥ UX
COCIUHCHHUS

https://m.edso0.ru/00ae0e
18

OO6mast XxapaKTepUCTUKAa XUMUUYECKUX
JJIEMEHTOB — METAJIJIOB.
Merannuueckas CBsI3b U

bu6mmoreka [IOK

43 MeTaJTHuecKasi KpUCTaTNIeCcKast 18.02 18.02 https://m.edsoo.ru/00ae10
peméTka. Pu3znveckne CBONCTBA 3e
MetauioB. Muempykmadsic no OT. Jl.o.
«H3yuenue 0o6pazyo8 Memaniosy
XUMHUYECKUE CBOMCTBA METAJIIOB.
DJIEKTPOXUMHUYECKHUI P HATPSKECHUI bubmuorexa [JOK
44 MeTamioB. Uucmpykmaosic no OT. JLo. 19.02 19.02 https://m.edsoo.ru/00aell
«Bzaumooeiicmeue mMemasiios ¢ 56
pacmeopamu coneiy
OO6mue crmocoObl MOTYYCHUS METAJIOB.
CHJI:IIZIBBI. BHqI/IcneHI/Iano YpaBHEHUSIM Bubmmorexa LIOK
45 . 25.02 25.02 https://m.edsoo.ru/00aell
XHUMHYCCKUX PEAKIUH, eCIIH OJMH U3 56
pEareHTOB COJCPIKUT IPUMECH —
bubmuoreka [JOK
46 [ToHsiTHE O KOPPO3UU METAIIOB 26.02 26.02 https://m.edsoo.ru/00ael2
78
bu6mmoreka [JOK
47 [lenouyHbie METAILIBI 04.03 04.03 https://m.edsoo.ru/00ael4
b2
48 OkcHpl ¥ THAPOKCUIBI HATPUS U KNS 05.03 05.03 bu6mmoreka [JOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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https://m.edso0.ru/00ael14
b2

[IlenoyHo3eMeNbHBIC METAJIIIBI —

bubmmoreka [{OK

49 . . 11.03 11.03 https://m.edsoo.ru/00ael5
KaJIbIIMH ¥ MarHHui
e8
bubmmoreka [{OK
50 Baxkuelimne coeqMHEHNs KaabIHAs 12.03 12.03 https://m.edsoo0.ru/00ael15
e8
51 O060011IeHe U CUCTEMATHU3aIMs 3HAHUMA 19.03 19.03
JKécTkocTh BOJBI 1 CIOCOOEI €€
yctpanenus. Hucmpyxkmaoice no OT. bubmuorexa [JOK
52 Ipaxmuueckasn paboma .Ne6 1 25.03 25.03 https://m.edsoo.ru/00ael8
«JKECTKOCTB BOJIBI U METO/IBI €& 86
YCTPaHCHHS».
bu6mmoreka [IOK
53 ATOMUHUAT. 26.03 26.03 https://m.edsoo.ru/00aela
e8
AMdoTepHbIe CBOMICTBA OKCHIA U
TUJPOKCHUIA ATMIOMUHUS. M HCcmpykmadic bubmuoreka [JOK
54 no OT. Jl.o. «Hccredosanue 08.04 08.04 https://m.edsoo.ru/00aelc
amghomepHuvlx c80UCME 2UOPOKCUOA 64
ANIOMUHUS U 2UOPOKCUOA YUHKAY.
bubmuoreka [JOK
55 Keneso 09.04 09.04 https://m.edsoo.ru/00aelc
64
56 Oxcuppl u ruapokcusl xenesa (1) n 15.04 15.04 bu6mmoreka [JOK

xenesa (111)

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



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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86

Comu xemeza (I1) wm xemeza (I11).
Uncmpyxkmaosie no OT. Jl.o.

bubmmoreka [{OK

57 - 16.04 16.04 https://m.edso0.ru/00ae35
«Kauecmeennvie peaxyuu na uonst Fe
3+» @
u Fe
58 O000111eH1E U CUCTEMATH3ALUS 3HAHUH 99 04 99 04
o TeMe «MeTalTbI»
59 P - 1 23.04 23.04 https://m.edso00.ru/00ae3d
IKCIEPUMEHTATBHBIX 3124 TI0 TEME
e8
«MeTaib)
Brruucienus no ypaliHeHH;{M BuGmorexa LIOK
6o | CHMIHCCIHX PCAIIIH, CCTH O H3 29.04 29.04 https://m.eds00.ru/00ae17
peareHTOB JIaH B U30BITKE WIIH 50
COJZICPKUT IPUMECH. T
61 BrrunciieHns MaccoBOM TOJIM BBIX0O1a 30.04 30.04
MPOIYKTA PEAKIINH
62 Konmponvnas paboma No4 no teme 06.05 06.05
«MeTaibsn)
BemiecTBa u MaTepuainl B bubmmorexa [IOK
63 o L 07.05 07.05 https:/m.eds00.ru/00ae3f
IMOBCEIHEBHOM KU3HU Y€eIOBEKA 50
XuMHYECKOEe 3arps3HEHHE bubmmorexa [TOK
64 . P 13.05 13.05 https://m.edsoo.ru/00ae42
OKpYKaroIel cpebl 70
65 Ponp XMMHUM B pelIeHUH SKOJIOTUUECKUX 14.05 14.05 bubnuoreka [IOK



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

https://m.edso0.ru/00ae42
70

O0001IeHME U CUCTEMATU3ALUS 3HAHUM

bubmmoreka [{OK

66 1 20.05 20.05 https://m.edsoo.ru/00ae0d

«XVMHUYECKUE PEAKLIUH.
Oa

O0001IeHne U cUCTEMAaTU3aIHs 3HAHUN bubmorexa HOK

67 1 https://m.edsoo.ru/00adb3
«HCMGTHJ'IJ'II)I 1 UX COCANHCHU) 3C
O0001IeHNe U CUCTEMATU3AIINS 3HAHUN bubmorexa HOK

68 1 1 https://m.edsoo.ru/00ad9c
«MeTanibl U UX COSTUHEHUI b2

OBIIEE KOJIMYECTBO YACOB I10 68 7

I[TPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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JIMCT KOPPEKLIUN
yueOHblil npeaMet: « XUMHUSI»
KJacc: 8-A, 8-b

Ne Ha3Banue pa3nena Tema ypoka IMpuyuna KoppexTupyromue | Kiacc Hara Hara
n/n KOPPEeKTHPOBKH MeponpusTUs NpoBeJeHNsi | MPOBeAeHUs
10 IVIAHY no gakry
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JIMCT KOPPEKLIUN
yueOHblil npeaMet: « XUMHUSI»
KJacc: 9-A, 9-b

Ne Ha3Banue pa3nena Tema ypoka IMpuyuna KoppexTupyromue | Kiacc Hara Hara
n/n KOPPEeKTHPOBKH MepOonpusiTUsA NMpPoOBeJIeHUs1 | NMpOBedeHHs
10 IVIAHY no gakry
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47

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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MpoLINTO 1 NPOHYMEPOBaHO

CTpaHuy,
L./ 2/ { )
OunpekTo] «[MapTn3aHckasa LIKona
M. Ba»

\\ei\ PA/IOHA Pecrikrmmm >»...
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