NOANUCHIO: : KanunuHa
Jio6osb BacunbesHa
[ara: 2023.10.15
12:13:12 +05'00"

MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

i{n

XAHTBI-MAHCUMCKHU ABTOHOMHBIN OKPYT — IOT'PA
(Tromenckas 00J1acTh)
HUKHEBAPTOBCKHUM PAMIOH
MYHULUIIAJBHOE BIOI)KETHOE OBIIIEOBPA3OBATEJ/IBHOE YUPEK/JIEHUE
«[MOKYPCKASI OBIIIEOBPA3BOBATEJILHAS CPETHSISI IIKOJIA»

PACCMOTPEHO COI'NTACOBAHO YTBEPX/IEHO
pykoBoutens MO 3aMeCTUTENb IUPEKTOpa JTUPEKTOP
JL.M.bopoBuHcKas O.l.bac JI.B.Kanuauna
[IpoTokosnr Nelor
«31»aBrycra 2023r. «31» aBrycra 2023r. IIpnkas Ne 178 ot
«31»aBrycra 2023r.
PABOYASA ITPOTPAMMA

(ID 3205735)

yueOHoro npeamera «Xumus. ba3oBblid ypoBeHb»

U1 oOygaromuxcs 8 — 9 KiaccoB

c. ITokyp, 2023



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENIbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesIbHBIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu [a€T TpPEACTABICHHE O IeNsAX, OOIIed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHs OOYyYalOIUXCS CpPEACTBAMHU YYEOHOTO IMpEIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE MO pa3zesaM M TeMaM MPOTPaMMBI IO XMMHH, OTIPENIENSIeT KOJTHIECTBEHHBIC
M KAueCTBEHHBIC XapPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
mpoIiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJarOmMXCs, OMPEeNsieT BOZMOKHOCTH MPEeaIMeTa JIIs
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 001IIeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3ybTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJeid W3y4eHUs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTAaBICHUI O MaTEPUAIBEHOM E€MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPAIICHUSX SHEPTUU U 00 SBOIIIOIUH BEIIECTB B IMPHUPOJIE, O IMYTAX
pemieHust TI00anbHBIX MpOoOJIEM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allMd BO3MOXHOCTEH sl caMoOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBl TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHKE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITEJIbHOM ~ y4eOHOM  NEATEIbHOCTH,  AKCIIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHMHM, HEOOXOAMMBIX KaK B IIOBCEJIHEBHONW JKM3HM, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJI51/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHON TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHHUM XHMHUHU OOecHeunBaroTCs creuu(uKol coieprkaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS MeJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroUMUCs CUCTEMBI NePBOHAYATIbHBIX MOHATHH XHMUHU, OCHOB HEOPraHWYECKOH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX TOHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa Kk e€ mizydeHuro. ConepkaHHe CKIAAbIBAeTCS M3 CHUCTEMBl MOHATHH O XUMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCd Ha OCHOBE SMIIMPUYECKU IOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBIMIOJTHAS (D)YHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHMe MporpaMMbl MO XUMHUHU CIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YYeOHBIX MpPEeIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUM OCHOB XMMUYECKON HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHUPOBOM KyNIbTYpbl. 3ajada yueOHOTO MpeaAMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHOOIIEHNN K HayYHBIM METOIaM TMO3HAHUS MPH U3YYEHHUH BEIIECTB U XUMUUYECKUX PeaKIuil, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHus ¢ BeECTBAMU B IOBCEIHEBHON KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
pUOOpENH TaKue 1EeH, Kak:

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO PELIEHHWH, CHOCOOHOW aJanTHpOBaThCS K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— olecreyeHue yCIOBMM, CIIOCOOCTBYIOIUMX HPUOOPETEHUIO OOYYaIOIIMMHUCS OIIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATBH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
OMNBIT, TOJYyYEHHbIE MPH H3YYEHUH XHMHH, MPUMEHATh MX TMPH pELIeHUH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUXCsl TYMaHUCTUYECKUX OTHOLIEHUH, TOHUMaHUsI IEHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHUBAIMU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHUS OOILEYEIIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BEIOOpY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Uil U3YyYCHUS XMMHHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, coctaBisieT 136 dacoB: B § kiacce — 68 gacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemecTBa. Pu3nueckre CBOWCTBA BEIIECTB. ArperarHoe cocrosiuue BemectB. [lonsitue o
METOJIaX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMEHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KomnuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tol mo opMysiaM XUMHUUECKHX COSTMHEHUH.

dusznyeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEMIECTB. XUMHUYECKHe ypaBHeHUs. Kilaccupukamuss XUMUYECKUX peaKIui
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYJOH, MpaBmiaMi palbOThl B JIabOpaTOpuu M MpUéMamu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHNYECKUX BEIIECTB, HAOMIOAeHNE (PU3NUECKUX (TJIaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SBICHUM, HaOIIOACHIE
U ONHUCaHWe TMPU3HAKOB TMPOTEKaHHWS XHMMHUYECKHMX peakuui (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aWMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpOBaHWE, BbIAPUBAHHE, JUCTUIUISLIMS,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pE3yNIbTaTOB TMPOBEACHHUS OIbITa, HILIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

Baxueiinue npeacTaBuTe, Il HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — sieMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUe CBOMCTBA (peakuu TOPeHHUs).
Oxcuppl. [lpumenenue xkucnopoga. CrocoObl TONyYeHHUS KUCIOpoJa B JabopaTopuu U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKUE peaKkuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
MApHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOT'O CIIOSL.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue Boxopoja B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBorcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHble U
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B IpHUpoOJE. 3arps3HEHUE MPUPOAHBIX BoA. OXxpaHa U OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nMyecKue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonydyeHne okCcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kuciot. @U3N4ecKue U XUMHYCCKUC
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasaMu OKCHJIOB W OIHCAHWE WX CBOMCTB, TMOJy4eHHE, cOOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, uccnenoBaHue OCOOEHHOCTEH PACTBOPEHHMsS BEIIECTB C Pa3IMYHON PacTBOPHUMOCTBIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEOBaHHEe OOpa3l0B HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KJIAcCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpanu3aluM, I[OJYy4eHHE HEepPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpaesieeBa. Ctpoenne aToMOB. XMMH4YeCKas ¢BfA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUIBI U THUIPOKCHIBI.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIbI ATEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
[Tepuonnueckont cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIs pa3BUTHA Hayku U npaktuku. . 1. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHCIICHUS U BOCCTAHOBJICHUSI. OKHUCIUTEIU U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEaKLUi (TOpEeHUe, PEaKIUK Pa3IoKCHHs, COCTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIUJ, HN30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBHUCHUMOCTh CBOMCTB BEIECTBAa OT THIMA KPHUCTAUIMYECKOW PEmETKH U BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKI[UU, TEPMOXUMUYECKHUE YPABHEHUS.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsTHe O XuMHUUYeCKOM paBHOBecHH. @DakKTOpbl, BIHUSIONIME HA CKOPOCTb
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peakiuii ¢ UCIOJIb30BAaHHEM METO/a AIIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHUs MPOTEKAHUS PEAKLMI MOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOliecca TUCCOLUALUU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHE Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOIINX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakrepucThka raioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBogoposd. ComsHas KHCJIOTa, XUMHUYECKHE CBOWCTBA, TIOJydeHUE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (u3nueckue CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJOB. CepHas KUCIOTa, pU3MYECKHEe U XMMHUYECKHE CBOMCTBa
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUSA. A30T, pacupoCTpaHeHuWe B Hpupojae, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KaduecTBeHHas peakuusi Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ IOJIydeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYXKAIOMICH Cpebl COCTUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyudeHue. VcmosibizoBanue ¢(ocdaTtoB B KadecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupojie, pU3uvecKkre U XUMHIECKHE CBOMCTBA. AncopOmmsi. KpyroBopor yriepoaa B mpupoe.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTE3a IN00aTbHOrO TOTEIUIEHUs KJIMMaTa, MapHUKOBBIM 3¢ddexT. YronbHas kucioTa U eé
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEILIECTBAaX KaK O COEIMHEHUSX Yriepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpencrtaBieHuss o0 okcuae kpemaus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€301MacHOTO UCTOIb30BaHMUS CTPOUTEIBHBIX MATEPUAJIOB B IIOBCETHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYecKue U XMMHUYECKHE CBOICTBA rajoreHOB U UX COEIMHEHUHN (BO3MOXKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIOTHI, U3y4eHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BAaHUE BUACOMATEpUAIOB), 00pa3iaMu a30THBIX U GochopHBIX ynoOpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeJbI0 (BO3MOKHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM NPOTHBOras3a, Mojy4eHue, cooupaHue, pacrio3HaBaHUe
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTaminueckas CBA3b M METaUIMYeCKas KpHUCTAJIMYeCKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, Yyr'yH, TIOPATIOMUHUNA, OpOH3a) U
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U THAPOKCUJIBI HATPHS U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckne U XMMUYECKHE CBOMCTBA MArHWS M Kaiblus. BaxkHelmne coequHeHUs
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aToOMa, HaxOXJIeHHue B mpupoje. Ousnyeckue U XMMHUYECKHUE CBOWCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xene3a. Okcuabl, ruapokcuasl u com xkenesa (1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEN B3aMMOJICHCTBUS OKCUAA KaJbIUs U HATPUS C BOJIOH (BO3MOYKHO UCHOJIb30BaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajlblUs, aTIOMUHUS, IUHKa, kene3a (l1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHUS U TMAPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. [lepBas moMomib MpU XUMHUYECKHUX OXKOTax H
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CTNIaBbl METAJIIOB, MOJIMMEPHBIE MaTEPHAIIBI).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISTFOLLIMXCSI CACTEMHBIMU JJ1s1 OTAEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

®usnka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOIBI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
TUIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHUE BEIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKass pEmETKa, CIUIaBbl, (PU3MUYECKUE BEIHYUHEI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

IIVIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUS NPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJAbTaThl OCBOCHHS MPOTPAaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHUSI XUMHUHU B €IUHCTBE Y4eOHOM M BOCITUTATEIBHOM IEATEILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHUCKHMH  COLNMOKYJIBTYPHBIMH W JYXOBHO-
HPAaBCTBEHHBIMHU [IEHHOCTSIMH, TMPUHATHIMH B OOIIECTBE MPaBHJIAMH W HOPMaMH IMOBEICHHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHHMSI, CAMOPA3BUTHS M COIMATM3AINN O0YIaOIITHXCS.

JIMYHOCTHBIE PE3yabTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3WTHUBHBIX [IEHHOCTHBIX OPHUEHTALMI M PaCIIMpPEHHE OIbITa JEATCIHHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIIEHHUS K OTCUECCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAydHOMY
HACIICAINIO, MOHUMAHMs 3HAYCHHS XMMHYCCKOW HAyKH B JKM3HH COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(OpPMAIUEH O MEPEIOBBIX JTOCTHKEHUIX U OTKPBITHIX
MHPOBOM M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE
MHpa 1 00IIEeCTBa;

2) rpa’KIaHCKOr0 BOCIIUTAHHUS:

MPEACTAaBICHUS O COLHAIBHBIX HOPMax MW MpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B 00IIECTBEHHO II0JIE3HOM,
y4e0HO-MCCIIeI0BATEIbCKOM, TBOPYECKOH W JAPYTHX BHIAX JAEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM IESATEIBHOCTH MPH BHIMOJHCHUH YUeOHBIX, T03HABATEIbHBIX 3a/1ad,
BBIMOJHCHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO3JaHMHM YYEOHBIX MPOCKTOB, CTPEMJICHHUS K
B3aUMOIOHUMAHHUIO W B3aUMOIIOMOIIM B IMPOIECCe TOH Yy4eOHOW AEATETbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE TOBEJCHHE W MOCTYMKM CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX H
MPABOBBIX HOPM C YUETOM OCO3HAHHS MOCIICICTBUIA MOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PCHYCCKHE  TPEJCTAaBICHHS O  BEIMIECTBE W XUMHUYECKOH  pEaKIuH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONIMNE OCHOBY JUIS
MOHUMAaHUS  CYIIHOCTH HAay4yHOW KapTUHBI MHUpPA, TMPEIACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBA3SIX YEJIOBEKa C MPUPOTHON CPelor, O poJin
XMMUU B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

MO03HABATEJIbHbIC MOTHBBI, HAIPABJICHHBIC HAa TOJYYCHHE HOBBIX 3HAHUU 10 XUMHH,
HEOOXOJUMBIC [UII OOBSCHEHHs HAOJI0JaeMbIX TMPOIECCOB W SBJICHMI, TO3HABATEIBHOM,



MH()OPMAIIMOHHON M YUTATEIIbCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEPATYpOHd, MOCTYIMHBIMU TEXHHUYECKUMHU CPEICTBAMU
WH(OPMAMOHHBIX TEXHOJIOTUH;

HMHTEpEC K OOYYEHHIO M TO3HAHWIO, JFOO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATCIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH U YPOBHS OOyUCHHSI B TabHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHME IICHHOCTH JKHU3HH, OTBETCTBCHHOTO OTHOIICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3I0POBBI 00pa3 JKH3HHW, OCO3HAHHE IOCIEACTBUN W HENPHUATHE BPEIHBIX
NpuBbIUEK (YHOTpPEOJEHUSI AJIKOIroJisi, HAapKOTHKOB, KypEHHUs), HEOOXOJMMOCTH COOIIOACHMUS
paBwI 0€30MaCHOCTH MPH OOpAIEHUH C XUMHUYSCKAMHU BEIIECTBAMH B OBITY W pealbHOM
KU3HH;

5) Tpy10BOr0 BOCIIUTAHUSI:

HWHTEpEC K MPAKTUYECKOMY M3yYEHUI0 TPOQECcCHil U Tpyia pa3IudHOrO POJa, YBaXKEHHE K
TPpyAy H pe3yibTaTaM TPYAOBOH JCSITENTLHOCTH, B TOM 4YHCIICE HAa OCHOBE IPHMEHCHHS
MPEIMETHBIX 3HAHWA TI0 XUMHUH, OCO3HAHHBIA BBIOOP HHIUBUIYAITBHOW TPACKTOPUHU
MPOJIOJDKEHHST O00pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHWMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHON MPO(EeCCHOHATBHON NEATeTbHOCTH U
pa3BHUTHS HEOOXOUMBIX YMEHUI, TOTOBHOCTh a/IalITHPOBATHCS B TIPO(HECCHOHATILHOM cpejie;

6) 3K0JIOrHYecKOro BOCUTAHMS:

AKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMile,
OCHOBE €€ CyIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 37J0POBOr0 U Oe3omacHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3MUYECKOMY U MCUXMYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBMI 0€30TaCHOTO TTOBEJCHUS TPpU pabOTe C BEIIECTBAMH,
a TaKKe B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KUZHU JIOICH;

CIIOCOOHOCTH TMPHUMEHSTHh 3HAHUS, MOJydaemble MpPU HU3YYECHUH XUMHH, IS PEIICeHUs
3a/la4, CBSI3aHHBIX C OKPYKaOIIel MPUPOIHON CPeoil, sl OBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJIBTYpPbI, OCO3HAHHUS INI00ATFHOTO XapakTepa SKOJIOTHMUECKUX MpoOJieM U MyTed WX peuieHus
MIOCPEJICTBOM METOJIOB XMMHH, SKOJIOTMUECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCSA UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COLIMANILHOM MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIACSAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIMUI, TUNOTe3a, GakT, cucTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI M3 ATUX MPeaMeTOB (OPMUPOBATH MPEJICTABICHUE O
LEJIOCTHOM HAy4yHOW KapTWHE MHpa, U yHUBEpCalbHbIE ydeOHBbIC NEHCTBHUS (TMIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PEryJIsSTUBHBIE), KOTOPbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU eI TeNbHOCTH.

Ilo3HaBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIE TelcTBUS

ba3zoBble ornyeckue 1eMcTBus:

YMEHHsI UCIOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUIEHUS TP OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICT XHMHUYECKUX TMOHATHH  (BBIAENATH WX XapaKTepHbIE TMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JIPYTUMH TOHATHUSMH), UCTIONB30BATh MOHATHUS AJS OOBSICHEHHS
OTIENbHBIX (PAKTOB W SBJICHUI, BBIOMpATh OCHOBAaHUS M KPUTEPHH Ui KIACCHU(PUKAIIUU
XMUMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIINH, YCTaHABIUBATH MPUYHHHO-CIIC/ICTBEHHBIEC CBS3H



MEXIy 0OBEKTaMU U3YYEHUsI, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHEIC, IS TyKTUBHBIC,
110 aHAJIOTUH), AEaTh BBIBOBI M 3aKIIIOYCHUS;

YMEHHE MPUMEHATh B MPOIECCe TO3HAHUS MOHATHS (MIPEIMETHBIC U METANPEAMETHEIC),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, MPEOOPa30OBBIBATH IIMPOKO
MIPUMCHSICMBIC B XHMHH MOJICIbHBIC MPEJCTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XAUMUYecKkass (GopMmylia W ypaBHEHHE XUMHYECKOW peakuud — TpU pEHIeHHHu y4deOHo-
MO3HABATENBHBIX 337ad, C Yy4ETOM OTUX MOJICNBHBIX TIPE/ICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKK H3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XUMHYECKUX PEAKIHA, BBISBISATH OOIIME 3aKOHOMEPHOCTH, NMPHYUHHO-CICACTBCHHBIC CBS3H U
MPOTHBOPEYHS B U3Y4aEMBIX MTPOLIECCAX U SBICHUSX.

Ba3zoBble ucciaenoBarebcKue 1eiicTBUS:

YMEHHE HCIOJIb30BaTh TOCTABICHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKkKe B KayecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIOTE3Bl IO TPOBEPKE NPABUIBHOCTU
BBICKa3bIBAEMBIX CYXJICHUN;

MpHOOpETeHNE OMBbITa MO IUIAHWPOBAHHWIO, OPraHW3allid U TIPOBEICHHUIO YYEHUYECKUX
AKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3yibTar, (GopMyITHpOBaTh OOOOIIEHHWS W BBIBOJBI IO pe3ylIbTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTAHHOM padoTe.

Padora ¢ undopmanmeii:

YMEHHE BBIOUpaTh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3TNIHBIX BUIOB
1 (HOPM TIpEICTABIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOIYJISIpHAS JIUTepaTypa
XMMHUYECKOTO COJAEp)KaHMsI, CIpaBOYHBIE MOCOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OIICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO MH(OPMALINIO;

YMEHHE MPUMEHATH Pa3IM4YHbIE METO/IbI M 3allPOCHl IPU MOUCKE U 0TOOpe MHbOpMaIUU U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOAUMBIX Ul BBITIOJIHEHUS YUEOHBIX U MTO3HABATEIbHBIX 3344
OTNpeeEHHOTO THUIIA, MPUOOpPETEHHE OIbITa B 00JACTH WCIOJIB30BAaHUA HH(GOPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYIbTYpOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOUPATh ONTUMANbHYIO (opMy MpeacTaBiICHUS
uHpoOpMallUd ¥ WIUTIOCTPUPOBATH pellaeMble 337ayll HECJIOKHBIMH CXEMaMH, AWarpaMMaMu,
npyrumu opmamu rpauKy ¥ ©X KOMOUHAIIMSAMUY;

YMEHHME HCMOJb30BaTh U aHAIM3UPOBATH B Ipollecce Y4eOHOM U HcCieloBaTeNbCKOU
JEeSITeNbHOCTH UH(POPMAIIMIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJIBCKOT0 X0341iCTBa U TPAaHCIIOPTa
Ha COCTOSIHHE OKPYXKAIOIIeH MPUPOTHON CPEIbl.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

YMEHHsI 3aJaBaTh BOMNPOCH (B XoJe Juanora u (WiId) AMCKYCCHHM) IO CYILECTBY
oOcyknaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTEIBHO BBITOJIHEHHUS
MIpeI0>KEHHOM 3a/1a4H;

YMEHHUS TIPECTABIAThH NOMyYeHHbIEC PE3yAbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
M THUCHBMEHHBIX TEKCTax; JeaTh MPE3CHTAIMI0 PEe3yAbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OTMBITA, JTA0OPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUS Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIbHON U
HCCIIEeIOBATENIbCKON JEATeTbHOCTH TPU PEIICHUH BO3HHUKAIOMIMX MpPOOJieM Ha OCHOBE y4éTa
OoOIMX MHTEPECOB U COTJACOBAaHMS MO3UIUI (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBbIE
IITYPMBI», KOOPJUHAIIMS COBMECTHBIX JCHCTBHIA, ONMpeAeNieHue KPUTEPHUEB MO OIICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IpYyTHE).



PeryasitTuBHbIe YHMBepcaJIbHbIe YUeOHbIe NelicTBUS:

YMEHHE CAMOCTOSITENIbHO ONPENENATh 1IeJU JESTEIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIUPOBaTh M NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO MAEATEIBHOCTb, BBHIOMPATH
Hanbosiee APQPEeKTHBHBIC CIOCOOBI pelmIeHHs YU4eOHBIX M [O3HABaTEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AJITOPUTM JIEHCTBHM IpU
BBINIOJIHEHUM 33JaHUil ¢ Y4€TOM MOJY4YEHHsS HOBBIX 3HAHMH 00 HU3y4yaeMbIX OOBEKTaX —
BEIIECTBAX U PEaKIUAX, OLEHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJICHHOM 1LIeNu,
YMEHHE UCII0Ib30BaTh U aHAIN3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIIOBUU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX peE3ylIbTATOB [0 OCBOEHHIO 00S3aTEIBHOTO COJEpXKaHUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON paboueld mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
oOyyarolUMMuUCS HaydHble 3HAHUS, YMEHMsSI U CIOCOObI JeHCTBUH, crenupuyeckue s
npeaMeTHo obnactu «XHUMHS», BHUIbI JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpEeTaINH, TPE0OPa30BaHNIO0 U TPUMEHEHHUIO B PA3IMUHbIX YUYEOHBIX U HOBBIX CUTYalLIUSX.

K koHy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSTHUN: aTOM, MOJIEKYJa, XUMUUYECKHUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BELIECTBO, CMech (OJHOpPOAHAS U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENbHAas aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEUIECTBAa, MOJb, MOJSpHas Macca, MaccoBas [JOJS XUMHUYECKOTO
JJIEMEHTAa B COEIUHEHHH, MOJISIPHBIM OOBEM, OKCHJA, KHUCIOTa, OCHOBAaHHE, COJIb,
JIEKTPOOTPHULATENBHOCTb, CTENIEHb OKUCIIEHUS, XUMHUECKas peaKiys, KiIaccupuKaus
peaKUMii: peakuy COCAUHEHUS, PeaKuN PAa3JIOKEHNs, PEaKIIUK 3aMELICHUs, PEaKIIUU
0o0MeHa, K30- U IHJAOTEPMHUYECCKUE PEAKIINH, TETUIOBOK 3(PQEeKT peakiuu, siapo aToma,
JIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOMTalb, PagUyC aToOMa, XUMHUYECKas CBS3b,
MOJIApHAsl M HENOJISIpHAs KOBAJIEHTHAs CBsI3b, MOHHAs CBSI3b, MOH, KAaTHOH, AHHUOH,
pacTBOp, MaccoBas J10Jis1 BellleCTBa (IPOLIEHTHAsI KOHLEHTPALUs) B pacTBOPE;

® JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHH U NPUMEHATH 3TH
MOHATHUS MPU OIMCAHUY BEILECTB U UX NPEBPALCHUH;

® UCMOJb30BATh XUMHUYECKYIO CHMBOJHMKY JJIsI COCTaBJIieHHs (OpMYJT BELIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

® OIpeAessITh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEHECHb
OKHCIICHHMSI JJIEMEHTOB B OMHApHBIX COEAMHEHMSX, MPHUHAJICKHOCTh BEIIECTB K
ONpesieNIéHHOMY KJlacCy COEIUMHEHHH 1o QopMmynaMm, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAsl M HOHHAs1) B HEOPTraHUYECKUX COCTUHEHHUSAX;

e packpbiBaTh cMbici Ilepuonudeckoro 3akona . M. MenneneeBa: neMOHCTpUpPOBAThH
MOHMMaHHUE IEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHMX 3JIEMEHTOB OT HX
nonokeHuss B llepuoanueckoil cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMsI, 3aKOHA ABOTazipo;

e ONHCHIBaTh M XapakTepu3oBaTh TabauuHylo (opmy Ilepuoandeckoit cucrembl
XMMUYECKHUX 3JEMEHTOB: pasziMyaTh MOHATUS «IJaBHas moArpynmna (A-rpynmna)» u
«mobounass noarpynna (b-rpymma)», Manble u OoiblIME NEPHOABI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMetoTcst B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
anemeHToB Jl. 1I. MenneneeBa» ¢ YMCIIOBBIMH XapaKTEPUCTHKaMHU CTPOECHMSI aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsi sAapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeneneHue ux Mo 3IEKTPOHHBIM CIIOSIM);



KJIACCU(UITMPOBATH XUMHYECKHUE JIEMECHTHI, HCOPraHUYECKHE BEIIECTBA, XUMHUUYCCKUE
peakuuu (10 4YMUCIy M COCTaBY YYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIMIOBOMY
sbdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB Pa3JIMYHBIX
KJIacCOB, MOATBEp)KJas  OINHUCAHWE MpUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECCKHX PEAKIIHIA,

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MOYHOCTH TPOTCKAHUS XUMUICCKIX IPEBPAICHUIA B PA3JIMYHBIX YCIOBHSIX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 10 (popMysie COeMHEHNUsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHHUIO XUMUYECKOHN PEaKIUu;

MIPUMEHSATh OCHOBHBIE OTIEPAIIMU MBICIUTEILHON JEATEIHPHOCTH — aHAJIN3 U CHHTE3,
CcpaBHEHHUE, 0000IICHNE, CUCTEMAaTH3allUI0, KIAaCCU(UKAIINIO, BBISBICHUE MPUINHHO-
-CII€[ICTBEHHBIX CBSI3€W — M1 M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIU,
€CTECTBEHHO-HAyYHbIE  METOJbl  TO3HAaHUS  —  HAONIOJICHWE,  W3MEpPEHHE,
MOJENTUPOBAHNUE, SKCTIEPUMEHT (PEAJIbHBIN U MBICIIEHHBIN);

CIeloBaTh TMpaBWJaM TIOJIb30BAaHUS XHMHYECKOW TOCYI0OM U J1TaOOpaTOPHBIM
000pyIOBaHUEM, a TAKXKE TpPaBWIaM OOpaIeHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJTHEHHUIO JTA00OPATOPHBIX XUMHUYCCKHX OTBITOB TI0 TOJTYYCHHIO
U coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOW J0JIEN pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHMIO PACTBOPOB WLIEIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, (peHodTaaenH, METHIOPaHX U IPYTHUe).

K xoHiy oOydeHus B 9 kjacce mpeaMeTHBIC pPe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIIMXCS YMECHUM:

PacKpbIBATh CMBICI OCHOBHBIX XMMHYECKMX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BAJICHTHOCTD,
IEKTPOOTPHULATEIBHOCTD, CTEIEHb OKUCIICHHs, XMMMUYECKas pEakLHs, XUMUYECKas
CBSI3b, TEIUIOBOW 3((EKT peakluu, MOJib, MOJISIPHBIA 00BEM, PAcTBOP, HIEKTPOJIUTHI,
HERJICKTPOJINTHI, 3JEKTPOJIMTUYECKAs AUCCOLMAIMS, PpeakUU HOHHOro OOMeHa,
KaTaJln3aTtop, XMMHUYECKOE paBHOBECHE, OOpaTuMble U HeoOpaTUMble pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE  PEAKLUH,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCJICHME M BOCCTaHOBJIEHUE, AIJIOTPONMs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(koBaJieHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTaUIMYecKas pelérka, Koppo3us
METaJUIOB, CIUIaBBl, CKOPOCTb XUMHYECKOM pEaKUuu, IpeNeibHO JIOIyCTHMas
koHuentpamus [1/IK Bemectna;

WJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMYECKUX IOHATUH M INPUMEHATH 3TU
MIOHATHS IIPU ONIMCAHUU BELIECTB U UX IIPEBPAIECHUN;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTaBiE€HUS (OpMya BeLIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

ONIPENENATh BAJICHTHOCTb U CTENEHb OKHUCJIEHUS XUMHYECKHX DOJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAUICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COEAMHEHHWH 1Mo ¢opmynam, BUJI XMMHUYECKOM CBS3U (KOBaJEeHTHAs, MOHHas,
MeTaJuInyeckas) B HEOPraHMYECKUX COEIUMHEHHUSX, 3aps] HMOHAa M0 XHUMHYECKOH
¢dopmyre, XxapakTep Cpelbl B BOJHBIX PACTBOPAaX HEOPraHMYECKHX COCIMHEHWH, THII
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BEIIECTBA,



packpsiBaTh cmbica Ilepuoaumueckoro 3akoHa /[[. M. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro OHMMAaHME: OMHUCHIBATh U XapaKTepu30BaTh TabaumuHyo ¢Gopmy Ilepuonmaeckoii
CUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3linyaTh TMOHATUS «rJaBHas monarpymma (A-
rpynmna)y u «mobouyHas mnoxarpynmna (b-rpymma)», manble W OONbIIME EPHUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOphIE HUMEIOTCA B IEPHOAMYECKOW Tabiuie, ¢
YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOSHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB H
3apsia sizpa, o0Iee YHCIo AEKTPOHOB M PACHPEICTICHHE MX IO YJIEKTPOHHBIM CIIOSM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB OJIIEMEHTOB U HX
COCJIMHEHUH B Tpe/enax MalblX MEePHOJIOB U TJABHBIX MOATPYIII C YYETOM CTPOCHUS
UX aTOMOB;

KIaccu(UIMpOBaTh XUMHUECKUE DJIEMEHTHI, HEOPraHMUECKHE BEIECTBA, XUMUIECKHE
peaknuu (M0 YHCIY W COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIJIOBOMY
3P PexTy, M0 UIMEHEHHUIO CTETICHEeH OKUCIICHHS] XUMUYECKHUX SJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOLIME U cHeuudUyecKkue XUMHYECKHE CBOWCTBA
MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPIKIAs OMMMCAHUE MMPUMEPAMU MOJICKYIISPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUSI SJICKTPOJIUTHYECKON JUCCOLMAIIMU KHUCIIOT, IIEJI0YEH U COJIeH,
MOJTHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PeaKuii MOHHOTO OOMEHa, YpaBHEHUS peaKIluii,
MOJATBEPXKIAIONINX CYIIECTBOBAHHE TEHETHUECKOW CBS3M MEXKAY BeEIICCTBAMU
Pa3IUYHbIX KIJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PEeaKIHii;

MIPOTHO3UPOBATh CBOIICTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOEHUS, BO3MOXKHOCTU
MPOTEKAHUSI XUMHUYECKUX MPEBPAILlEHU B PA3INYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popMylie COeTUHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUUYECKOM peakiuu;

coOnroAaTh TMpaBuia MOJb30BAaHUS XMMUYECKOM TMOCyIoW U J1ab0paTopHBIM
obopynoBaHHeM, a Takke MpaBuia oOpalleHUs C BElIeCTBAMU B COOTBETCTBHH C
WHCTPYKUHUSMHU IO BBITIOJHEHUIO JTa0OPATOPHBIX XUMUYECKHX OMBITOB IO MOJIY4YEHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPXKIAIOIINE KAUeCTBEHHBIN COCTaB Pa3lIMYHBIX BEIECTB:
pacrmo3HaBaTh OMNBITHBIM IMYTEM XIJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWJIMKAT-, cynb(haT-, THIPOKCHI-UOHBI, KATHOHbI aMMOHHUS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OTEPAllMU MBICIUTENLHON NEATEIbHOCTH — aHAIM3 M CHHTE3,
CpaBHEeHME, 0000IIeHHe, CHCTEeMAaTU3allUI0, BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX
CBs3€M — JUIS M3YYECHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJBI TO3HAaHUA — HaONIOJEeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHE,
IKCMIEPUMEHT (peaabHBI U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6JII/IOTeKa HOK
' KHCITHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo0.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME



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

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hparrireckie H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Ipeamer xumun. Posib XumMum B KU3HH 1 bubnuorexa [JOK
genoBeka. Tena u BemecTsa 04.09.2023 | https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMHH 07.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
paboTHI B TaOOPATOPUN U TIPUEMBI 1 bubmuorexa [JOK
oOpallieHus ¢ J1abopaTOPHBIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa u cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
«Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
. 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYHCTKU MTOBAPEHHOM COJIH)»
ATOMBI ¥ MOJIEKYJIbI 1 bubmmorexa [IOK
21.09.2023 | https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
[IpocThie U cnoKHbBIE BELIECTBA 1 bubmmorexa [JOK
28.09.2023 | https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa [JOK
02.10.2023 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
mmiieckas popuyna. Bazenrrocts 05.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XHMMHYECKUX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEeMEHTa B COCTMHCHUHT 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MomnsipHast Mmacca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE SBIICHHUS. bu6moreka [IOK
XuUMHUYecKasi peaKIus 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKAX PEaKITHA 23.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHECHHUSI 26.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHUSAM XUMUYCCKUX Bubmmorexa [JOK
» . P 28.10.2023 | https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanuss XauMU4ecKuX peakiinii
18 (coenuHEHMS, PA3IOKEHUS bubmorexa HOK
8 > P ’ 09.11.2023 |  https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul 11.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKLIUI) 13.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK
Bo3ayxa. Kucnopoa — sneMeHt u 16.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorexa LHOK
poAia (peaxtt ’ 20.11.2023 | https://m.edso0.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
Cr1ocoObl MOIyYEHNs KUCIOPOIa B
23 naboparopuu ZIqH OMBIHIJIerHOIiTI/I bubmmorexa [TOK
patop p ) 23.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHHH, K30- U 27.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKITUIX
T , .
S R buGmorexa 10K
p yxa, 30.11.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonyuenne u coOupanmne KUCIOPoaa bubmorexa HOK
i . P poza, 04.12.2023 | https://m.edsoo.ru/ffod4ae2
M3y4YEHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BemecTBo. HaxosxieHue B mpupoie 07.12.2023 | https://m.edsoo.ru/ffod4ddo
28 du3ndecKnue U XUMUYECKHUE CBOMCTBA bubnmuoreka [JOK
BoJiopona. [Ipumenenue Bogopoaa 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 ITousiTHe 0 KHUCIIOTaX U COMIAX bubmorexa LIOK
14.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPOIa B bubnnoreka [JOK
nabopaTopuu 18.12.2023 | https://m.edsoo.ru/ff0d4ddo
IIpaktuyeckas padora Ne 4 o reme
31 «ITonmyyenne u cobnpanue BogOpoOaa bubmiorexa LIOK
i P AOPOAa, 21.12.2023 | https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTBY
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo 11.01.2024 | https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ra3a [0 €r0 U3BECTHOM bubmmorexa [TOK
5 My 15.01.2024 | https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brrunciienus 006MOB ra3os 10
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
P . peakt . 18.01.2024 | https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B
35 du3nvecKrue U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJBI 22.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonste 06 bubnuoreka [IOK
WHJIUKATOpax 25.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HacemeHHbIE
37 H HZHaCLIpeHHBIE aCTBOPEI B bubmorexa HOK
m P PPl 29.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIeCTBa B PaCTBOPE
[IpakTruueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
onpeneaEéHHON MacCCOBOM JI0JIeH 01.02.2024 | https://m.edsoo.ru/ffod5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopon. Bogopon. Bona» 05.02.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P 12.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KIaccuduKaims, bu6mmoreka [JOK
HOMEHKJIAaTypa 15.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43 OCHOBaHUH 19.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa 22.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT 26.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeanne): HOMEHKIATypa,
46 cnocof(ib]f H)i)J'IyII)GHI/H[ XI/IMI/I‘IZEKI/IG bubmorexa HOK
N ’ 29.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX 04.03.2024 | https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBs3b MEXKY KJlacCaMu bubnuoreka [IOK
HEOPraHUYECKUX COCTMHCHUI 07.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HaAHUH 11.03.2024 | https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [JOK
. 14.03.2024 | https://m.edsoo.ru/00ad9ela
COCTUHCHUI
[TepBbie MOTBITKH KIacCUpUKAITIU
51 XUMHYECKHUX 3yIeMeHTOB. [lonsaTue o bubmorexa HOK
18.03.2024 | https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 [Teproauueckasi cucteMa XUMUYECKUX bubmorexa HOK
21.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
53 Ilepuopl, rpymnbl, NOATPYIIIBI Bubmmorexa LIOK
01.04.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3otombl 04.04.2024 | https://m.edsoo.ru/00ada342
CTpoeHHe AIeKTPOHHBIX 000I0YCK
95 anMOB BHGMGHTI())B [Tepuoanueckoit bubmorexa LHOK
08.04.2024 | https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[epuommyeckoii cucreme /1. U. 11.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanyeckoro 3akoHa
57 JUIsl pa3BUTHS HayKu U npaktuku. J[. W. bubnuoreka [IOK
MenyeneeB — y4E€HBIN, TIEIaror U 15.04.2024 | https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETHLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX 3JIEMEHTOB 18.04.2024 | https://m.edsoo.ru/00adaab8
59 WNonnas xumuieckast cBsi3b bubamorera LOK
22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas bubnuoreka [JOK
CBSI3b 25.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenossipHasi XuMHUYECKast bubnuoreka [JOK
CBSI3b 27.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS Bu6mmorexa LIOK
02.05.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnnoreka [JOK
peakuuu 06.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTENH bubmmorexa [JOK
13.05.2024 | https://m.edso0.ru/00adb076
65 KonTtponeHas padota Ne4 o teme bubnuoreka [IOK
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«CtpoeHne atroMa. XUMHYECKas 16.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b)
66 PezepBHbiit ypok. O0o0IICHNE T 1 bubnuorexa [JOK
CUCTeMAaTH3aIis 3HAHUH 20.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011€HNE U 1 bubnuorexa [JOK
CUCTeMAaTH3aIis 3HAHUH 23.05.2024 | https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CUCTeMAaTH3aIlis 3HAHUH 25.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XHUMHYECKUX 3eMeHTOoB []. 1. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYIECCKHX DJIEMECHTOB 1 bubmorexa TOK

. 07.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOPraHMYECKHUX BEIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KontponpHas padota Nel o teme

5 I1 0 i 1 1
«[loBTOpeHue u yrinyOneHue 3HaHUM 19.09.2023
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peaKIuii o pa3IMYHBIM MpU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE O TOMOTCHHBIX U 1 bubmmorexa [JOK
DA, 26.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIUIX
[ToHsiTHE O XUMUYECKOM

8 aBHOBecHH. DAKTOPBI, BIUSIONINE 1 bubmmorexa [JOK
P ' PEL 0 28.09.2023 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHMHUYECKOH pCakuun u
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II0JIOKEHUE XMMHYECKOT0
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC

bubmmoreka [{OK

9
peaxiuu 03.10.2023 | https://m.edsoo.ru/00adcade
Teopust 3NEKTPONTUTHIECKOU
10 ncconuanmy. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
s AT 05.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 HMounrie ypaBHeHUs peakiuii bubnmorexa LOK
yp peaxtt 10.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUH B CBETE NPEICTaBICHUMN bubnuoreka [IOK
00 2JIEKTPOJIUTUUECKON 12.10.2023 | https://m.edsoo.ru/00add5d8
TIIUCCOLAIAN
XHUMHYeCKHEe CBOMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubmmorexa [OK
pes N 17.10.2023 | https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITonsarue o ruaponse conen bubmorexa LOK
AP 19.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o001eHNEe B CHCTEMAaTH3aIIHS bubnmuoreka [JOK
3HAHUI 24.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perienue s3xcnepuMeHTAIIBLHBIX bubmnorexa [IOK
P 26.10.2023 | https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIIUTHYECKAS TUCCOIIHUAINS bubnnorexa [IOK
p g HHATHA. 07.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKllii B pacTBOPax»
18 OO11as XxapakTepucTUKa raJIoreHOB. bubnmnoreka [JOK
XVMHYECKHE CBOWCTBA HA TIpPUMEpPE 09.11.2023 | https://m.edsoo.ru/00addfe2
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XJiopa

XnopoBogopoa. CossHast KHCIIOTA,

19 XMMHMYECKHE CBOMCTBA, MOJIy4E€HUE brbmmorexa [OK
’ ’ 11.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyuenne coNTHON KUCIOTHI brbmmorexa [OK
N . ’ 14.11.2023 | https://m.edsoo.ru/00ade348
U3y4eHUE € CBOMCTBY
Brrurcnenus o ypaBHEHUSM
21 XUMHYECKUX PEaKIIHi, eCITH OJWH U3 brbmmorexa [OK
16.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynns 21.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBHI.
23 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [IOK
B MpUpoie. XUMHUECKHE CBOMCTBA 23.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
(br3UYecKre U XUMUYECKUE CBOMCTBA 28.11.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (hbM3UYEeCKrEe U XUMHUYECKUE bubmorexa HOK
§ 30.11.2023 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PeaKIInu, JIeKAIIHNE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE 05.12.2023 | https://m.edsoo.ru/00adec8a
OKPY’KAIOILIEN Cpeibl COEAUHEHUAMHU
cepbl
27 Brruncnenue maccoBoii J0IM BEIXOJa bu6mmoreka [JOK
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MIPOJIyKTa PEaKIuu 07.12.2023 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTepUCTHUKA SIIEMEHTOB

08 VA-rpymisl. A3o0T, bubnuorexa [JOK
pacmipocTpaHeHHue B PUPOJIC, 12.12.2023 | https://m.edsoo.ru/00adeea6
(bu3HUecKre U XUMUYECKUE CBOMCTBA
AmMHEak, ero pu3nIecKue u

29 XMMHUYECKHE CBOMCTBA, MOJIy4€HUE U brbmmorexa [OK

’ 14.12.2023 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTrueckas padota Ne 3 o Teme
30 «[Tony4yeHne aMMuaKa, U3yudeHHE ero bubmorexa HOK
N 19.12.2023 | https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA 21.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX

32 ynoOpeHuit. XuMu4ueckoe Bubmmorexa [JOK

. 26.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okecup dhochopa u
33 (bocg)o;r))Ha;I KH?H((l))Ta,(bq)PII)SH(‘I\giKHC u bubmorexa HOK

. 09.01.2024 | https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpeabl 11.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacpocTpaHeHUE B

35 an/IpI(j;e[, gmnlfiecxl;e Y XUMUYECKHE Bubmmorexa LIOK

16.01.2024 | https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36 DKOJIOTUYECKHE MTPOOIIEMEI, 18.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)
37 VYroapHas KucioTa U €€ Cou bubmorexa LHOK
23.01.2024 | https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme
38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KagecTBeHHast peakius Ha KapOOHAT- 25.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHavaNbHBIE TIOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O bubnmorexa [JOK
30.01.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIIIepo/ia
40 Kpemuwuii u ero coenuHeHUst bubmorexa LOK
01.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenune skcnepuMeHTaNbHBIX 33724 bubnuoreka [IOK
1o TeMme «BakHeHIe HeMeTallIbl 1 06.02.2024 | https://m.edso0.ru/00ae0bf2
HUX COCTUHCHUS»
KontponpHas padota Ne3 mo teme
42 «BakHeine HeMeTaIbl U UX bubmmorera [JOK
08.02.2024 | https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO6mras xapakTepucTuKa
XUMHYECKUX DJIIEMEHTOB —
43 MeTajuioB. Metajuinueckas CBsI3b U bubmuoreka [JOK
MeTaJUIMYecKasi KpUCTaNIMUecKast 13.02.2024 | https://m.edsoo.ru/00ael03e

pemérka. Pu3nyeckue CBOKCTBa
METaJJIOB
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XUMHYECKHE CBOMCTBA METAJIOB.

44 DIIEKTPOXUMHUYECKHUH P, bubmmorexa [JOK
P . A 15.02.2024 | https://m.eds00.ru/00ae1156
HaNPsDKCHUN METAIIJIOB
OOmire cnocoObl MOTyYeHUs
metauioB. CruiaBel. Beruucienus no
45 aBHEHUSIM XMMHWYECKHUX PEaAKUU bubnorexa [TOK
P Dealtiit, 20.02.2024 | https://m.edsoo.ru/00ael1156
€CJIM OJIMH U3 PEareHTOB COJIEPIKHUT
MIPUMECH
46 IlousiTHe 0 KOPPO3UU METAIIOB bubmorexa HOK
PP 22.02.2024 | https://m.edsoo.ru/00ael1278
bu6moreka [IOK
47
Llenotrre Merauis! 27.02.2024 | https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJaus 29.02.2024 | https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMENTBHBIE METAILITBI — bubnuoreka [JOK
KaJIBIIUM ¥ MarHuif 05.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxxueiiine coe fuHEHNUS KaIbIIH bubmmorexa [OK
s t 07.03.2024 | https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3ALUS
3HAHUI 12.03.2024
52 JKEcTkoCTh BOABI M CIIOCOOBI €& bubmuoreka [JOK
yCTpaHEHHUS 14.03.2024 | https://m.edsoo.ru/00ae1886
[IpakTueckas pabota Ne 6 o Teme
53 "XKECTKOCTL BOJBI U METOILI €€ bubmnorexa [IOK
; 8 A 19.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
N bubnmuoreka [JOK
>4 AJTIOMHRHT 21.03.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
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TUAPOKCUA 02.04.2024 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
% AKeneso 04.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH JKeTe3a bubnuorexa [JOK
(1) u xenesa (111) 09.04.2024 | https://m.edsoo.ru/00ae35e6
58 O060011eHre U cucTeMaTu3anus
3HaAHUHN 11.04.2024
[IpakTnueckas padora Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 33024 bubmmoreka [{OK
1o TeMe «BakHeHIe MeTayuTbl U HX 16.04.2024 | https://m.edso0.ru/00ae3de8
COCTMHEHUSD)
Beruucnenus o ypaBHEHUAM
XUMHYCCKUAX PEaKIIHi, eCITH OJHH U3
50 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COJICPXUT IpUMeCH. Berauciienus 18.04.2024 | https://m.edso0o.ru/00ae1750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTA
peakuuu
61 O6001eHne u cucTeMaTu3anus
3HAHUH 23.04.2024
KontponbHas padota Ned4 o Teme
62 «Baxneiliue MeTaIbl 1 UX 95.04.2024
COEIMHEHUS
63 Bemectsa u marepuaisl B bubnunoreka [JOK
IOBCEIHEBHOM KU3HU YEJIOBEKA 02.05.2024 | https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPY’KaIOILLEN Cpebl 07.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM 14.05.2024 | https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

. O0001IEHE ¥ cucTEMaTU3aLUI

66 1 bu6mmoreka [{OK
3HaAHUH 16.05.2024 | https://m.edsoo.ru/00ae0d0Oa
67 PezepBHbIit ypok. O000IICHNE T 1 bubnuorexa [JOK
cHUCTeMaTH3allHsl 3HAHUI 21.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O000IICHNE U 1 bubnuorexa [JOK
cHUCTeMaTH3allKsl 3HAHUI 23.05.2024 | https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos N.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «lIpocBemienue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

MU D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

bubmmoreka IHOK https://lesson.edu.ru/06/05

PEIII https://resh.edu.ru

Yuu.py https://uchi.ru

Sxmacc https://www.yaklass.ru



https://lesson.edu.ru/06/05
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
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