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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUS M C YUYETOM KOHIEMIIMU MPENOoIaBaHus Y4eOHOTO MpenMeTa
«XuMus» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu Ja€T TpPEACTAaBICHHE O IeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYJAIONUXCS CPEACTBAMHU Y4EOHOTO IMpEeaMeTa, yCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JJOTHKH Yy4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, OMpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 0O0IIET0 00pa3oBaHMs, a TAKKe TPeOOBaHUI K pe3yabTaTaM 00y4eHHS XUMHU
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUE XUMHH CITY)KHT OCHOBOW TSI (JOPMUPOBAHHUS MHUPOBO33PEHUS 00YJAIOIIETOCS, €T
MPEJCTAaBICHUI O MaTEPUAIEHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIICCTB B MPHPOJIE, O MYTAX
pemieHusl TI00ANBHBIX TMPOOJIIEM YCTOWMYMBOTO PA3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH IIsi caMopasBUTHA H  (OPMHPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 00mel 1 QyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIIEJOBATEIbCKUX yMEHHH, HEOOXOMMMBIX KaKk B TIIOBCEJHEBHOW JKM3HHM, TaK H B
poQecCHOHATIBHOM eATEIbHOCTH;

3HAaKOMUT €O CHENU(UKOW HAyYHOTO MBIIIJICHHUS, 3aKJIaIbIBa€T OCHOBBI IIEIOCTHOTO
B3IUIA/1a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SIBISICTCS OTBETCTBEHHBIM 3TAallOM B (JOPMHUPOBAHUH
€CTECTBEHHO--HAYyYHOW T'PAMOTHOCTH O0yJaIOMINXCS;

crocoOcTBYeT (OPMHUPOBAHHIO LEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO--HAYYHBIM
3HAHUAM, K IPUPOJE, K 4YeJIOBEKy, BHOCHT CBOH BKJIaJ B JKOJOrHMYeckoe oOpazoBaHHE
oOyuaromuxcs.

JlaHHbIE HAINpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYHMBAIOTCS CIEIM(UKON coaep KaHus
y4e0HOrO TpeaAMeTa, KOTOPBIH SBISETCS IEJarorHueckd aJdanTHPOBAHHBIM OTPaKCHUEM
0a30BOI HAYKW XMMHH Ha ONPEACIEHHOM dTarle e€ pa3BUTHSI.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOLIEr0o 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPIraHUYECKONW XHUMHUU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CrpykTypa cojaepkaHHUs NMPOrpaMMbl MO0 XUMHH C(HOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCJIEI0BATENBHOTO Pa3BUTHs 3HAHUII Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaKk OCHOBBI BCEI'O €CTECTBO3HAHMUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MPEACTaBIECHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHHS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMHUHU CHOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U METOJaM [I03HaHus B Hayke. M3ydyenune xumun
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yueHnn XUMUHU TPOUCXOTUT (POPMUPOBAHHE 3HAHUI OCHOB XMMHUYECKOW HAYKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN NIEATETLHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeiMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKUX 3HAHUM — Ba)KHEHIIMX (aKTOB, MOHSITHH, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO0 XapakTepa, sS3bIka HayKH, B
MPHOOIIEHNN K HayYHBIM METOJaM MO3HaHUs IIPU U3YYEHUHU BEUIECTB U XUMUYECKUX PEAKIIHii, B
(GbopMHUpOBaHMM ¥ pPa3BUTUU I[I03HABATEIbHBIX YMEHUH M HMX NPUMEHEHHMH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEOBATENBCKON AESITEIbHOCTH, OCBOCHUU MpaBUil 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE
MPUOOPEH TaKUEe 1, KakK:

— (popMHpOBaHUE MHTEIJIEKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K caMOOOPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIIEHUE OOYyJaromuxcs K
CaAMOCTOSITEJIbHOW ~ IO3HABaTEIbHON  AEATENBHOCTH, HAy4YHbIM  METOAAaM  IO3HAaHMI,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMHKCS OTIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMSA, KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHII ), UMEIOLNX YHUBEPCAIbHOE 3HAYEHUE JIUIsl pa3IMYHbIX BUIOB AEATEIBHOCTH;

— (hopmupoBanue oOmel GyHKIMOHAIBHONW U €CTECTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHUBATH SIBJICHUS OKPYXKAIOIIEr0 MUpa, UCHOJb3Yys 3HAHUSA U
OMNBIT, TOJYYEHHbIE MPU H3YYEHUM XUMHUH, NPUMEHATh HMX MpU peleHud mpolieM B
MIOBCEJHEBHOM JKU3HU U TPYOBOM JAEATEIBHOCTH;

— (hopMupoBaHHe y 00y4arOIIMXCS T'yMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs LICHHOCTH
XUMUYECKUX 3HAHUU Ui BBIPAOOTKU SKOJIOTMYECKU LI€JIeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOH NEATENBHOCTH B LENAX COXPAHEHUS CBOETO 3JI0POBbsl M OKPY)KAIOLIEH NMPUPOIHON
cpensbl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKMX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HAIIPaBJIEHHOCTH JajibHEeHIIero ooyueHusl.

OO11ee 4nciIo 4yacoB, OTBEIEHHBIX ISl M3y4EHHUsS XUMHUHU Ha YPOBHE OCHOBHOIO OOILEro
obpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
qacoB (2 yaca B Henento). Bo BpeMst BbinosiHeHUs yueOHOI paboueil mporpamMmel O MPEIMETyY
«XuUMUS» peanu3yloTcs cienyromue Moayau PaOoueit mporpammel Bocmurtanus KI'KOY
«Beuepnss mxkosa Nely:

1. YpouHas nesTe’nbHOCTb.
2. ITpodopuenrarusi.



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Posb XMMUH B KU3HM 4YelOBEKa. XHMHUS B CUCTEME HayK. Tema u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKUX JJIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XWMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBast 10Jis1 XAMUUYECKOTO 3JIEMEHTA B COSMHEHUH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COSTMHEHUH.

Ouszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUUYECKUE ypaBHeHHUs. Kiaccupukamus XUMHUYECKUX peaKIuit
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmwiiaMu palbOThl B JIabOpaTopuu M MpuUéMamu
oOpareHuss ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yY€HHWE M OINMUCAaHWE (PU3NUECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTOMN) sIBJICHUH, HAOII0IeHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasioxkenue ruapokcuaa meau (II) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM conu menu (II), m3ydenme cmocoGoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJIEHUEe U OINHCaHUE
pEe3yNIbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Moenel MOJIeKy (11apoCTeP>KHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. Ilpumenenue xucnopoma. CrnocoObl MONydeHUs KUCIOpoJa B JlabopaTopuu U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, 5K30- U
SHIOTEPMHUUYECKUE peaKnuH. TOMIUBO: Yrojdb M MeETaH. 3arpsi3HEHUE BO3/yXa, YCHIICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJE,
(buznueckrue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotydeHus. KuciaoTsl u comnu.

MonspHblii 00bEM ra30B. Pacué€Tbl Mo XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBHIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJsl BeElIecTBa B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arpsA3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccudukanus OKCHIOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
oKcUJ10B. PU3NUECKHE U XUMUYECKHUE CBOKMCTBA OKCHIOB. [lonydueHne okcuaos.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugukanus kucnot. Homenknarypa xucnor. @uU3n4eckue U XUMUYECKHE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBsA3b MEXY KJIacCaMU HEOPraHUYECKUX COEIUHEHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U INpEKpallleHUs ropeHus (moxkapa), 03HaKOMJIEHHE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
M3y4YeHUEe CBOWCTB BOJOpojAa (TopeHue), B3aumojeiicTBue Bojopoaa ¢ okcugom memu (II)
(BO3MOXHO HCIOJIb30BaHUE BUJIEOMATEPHANIOB), HAOM0IeHHEe 00pa3IlloB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), HCCIEe0BaHHEe 00pa3l0B HEOPraHMYECKHUX BELIECTB Pa3IUYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcunma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C MeETaIaMH,
peakuuii HEeUTpaliu3aluKi, TMOJy4eHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaeseeBa. Ctpoenne aToMoB. XUMHU4YecKas ¢BA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTbI, KOTOpble 00pa3yoT aM(pOTepHbIE OKCHIIBI U THIPOKCH/IBI.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenneneeBa. XapakTepUCTHUKAa XHMHUYECKOTO 3JIEMEHTa II0 €ro IOJIOKEHUIO B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTuku. JI. . MenzeneeB — yd€HbIN U TpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HeToJsIpHast) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJICHMsI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLU (TOPEeHUE, PeaKIK Pa3JIoKEHHs, COSTUHEHUS ).

Mesicnpeomemmnuoie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepe3 MCMOJb30BaHME KaK OOLIMX €CTECTBEHHO--HAyYHBIX MOHSATHM, Tak M IOHATHH,
SIBJISFOILIMXCSI CHCTEMHBIMHM JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'0 LIMKJIA.

OOmire ecTecTBEHHO--HAYYHbIE TOHSATHS: HAyYHBIH (aKkT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOIBI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsj, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, runpochepa, MuHepanbl, TOpPHbIE TOPOJbL, TOJE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHU CBOMCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COEIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHABI XMUMHUYECKON CBA3M. THIBI KPHUCTAUIMYECKHX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYECKas
CBSI3b HCOPTaHNYECKUX BELIECTB.

Knaccugukanus XuMUYeCKUX peakiUil M0 pasIM4HbIM MpU3HAKaM (110 YUCIYy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, MO H3MEHEHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTe o xumuueckoM paBHOBecuu. @DakTOphl, BIMSIOIIME HAa CKOPOCTb
XMMHMYECKOHN PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBHUTEIbHON peakunu. COCTaBICHHE YPABHEHHM OKHCIIHTEIbHO--BOCCTAHOBUTEIIBHBIX
peakumii ¢ UCIOJIb30BaHUEM METO/Ia IEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YciloBUS NMPOTEKaHUs peaklyil HOHHOro oOMEHa, MOJIHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBAaHMM M COJIEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(bakTOpOB, HCCIIEOBAaHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLECCAa TUCCOLMALIUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajJika, BBIJEJICHHE Tra3a, o0pa3oBaHME BOJBI), ONBITOB, WIIOCTPUPYIOLIUX IMPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (rOpeHHe, peakUuu pas3okKeHHs, COEAUHEHHUS),
pacrno3HaBaHUE€ HEOPraHMYECKUX BELIECTB C I[OMOIIBIO KAaYECTBEHHBIX PEAKIMIl Ha HOHBI,
pellIeHNEe SKCIEPUMEHTAIbHbBIX 3a/1a4.

HemeTtajibl 1 MX coeJUHEHHS

OOmiast xapakTepucThka TajioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpPHbBIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMd, HEMEeTalllaMu,
mienoyamu).  Xijopoogopon. ConsiHash KHCIOTa, XUMHUYECKME CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. J[eicTBre Xjaopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
U UX HaX0XJCHHUE B IIPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTeNeHU okucieHus. CTpoeHune U (PU3MYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(DUKALIMK KUCIOpPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJICTaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, (GU3NYECKUE M XUMHUYECKHE CBOHCTBA
(oOmme Kak NpPEACTaBUTENs Kilacca KUCIOT M cnenuduyeckue). XUMHUECKHE peakluu,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO croco0a MOJdydeHHs cepHo Kuciotel. I[Ipumenenue
cepHol kucioThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(ar-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B TMpHUpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXalolled cpeJibl
COEIMHEHUSIMU cephl (KUCIOTHBIE NOXKIH, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILEHUSI.

OOmiass xapaktepuctuka syeMeHTOB VA-rpynnbel. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacHpocTpaHeHHWe B TNpupoae, Gusnueckue u
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue U XUMHIECKHE
CBOICTBa, NMoty4ueHue u npumeHeHne. Coium aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHbl aMMOHUSA. A30THasi KUCIIOTa, €€ MOJIydyeHHe,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHuil. XUMHUUYECKOe 3arpsi3sHEHNE OKPYXKAIOMICH Cpebl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
docdopa, dusndyeckue u xumudeckue cpoiicta. Oxcuna dochopa (V) u dhochopHas kuciora,
¢dusznueckue M XMMUYECKHE CBOMCTBa, moisiyueHue. Mcmonb3oBanue ¢dochaToB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

OO6mras xapaktepuctuka 3nemMeHTOB I[VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHIeckue cBoicTBa. Axcopouus. KpyroBopor yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyuYeHUE U MPUMEHEHHE. DKOJIOTHYecKre MpoOieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUINOTEe3a II00ATbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3PQeKT. YroibHas KUCIOTa U e
conu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TNpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO351CTBE.

[TepBoHauanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX Yriaepoia
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kuciota). IIpuponHsie
WMCTOYHUKU YTIEBOAOPOJOB (Yroib, MPHUPOAHBIA Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJb B OBITY M MPOMBINITICHHOCTH. [IOHATHE 0 OMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelOBeKa. MarepHallbHOE €TUHCTBO
OpPraHMYECKUX U HEOPTraHUYECKUX COECTMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
CoenuHenus kpeMHuss B mnpupoje. OOmme mnpezncraBieHuss o6 oxcuge kpemuus (IV) u
KpeMHUEeBO# kucnoTe. CHIMKATHI, UX UCIIOJIH30BaHNE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€30I1aCHOTO HCIIOJIb30BaHMS CTPOUTEIBHBIX MATEPUAJIOB B TIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUE U XUMUYECKHE CBOMCTBA TaJIOTEHOB M MX COCIUHEHHUN (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJICHHE C OOpasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3y4eHHE XMMHUYECKHX CBOMCTB pa30aBICHHON CEpHOM
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHKUE BUACOMATEpUaIoB), oOpa3amMu a30THBIX U PochOpHBIX ya00peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHON a30THOW KHCIOTHI C MeAbI0 (BO3MOXHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX pEIIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, MojydyeHue, COOMpaHue, pacrlo3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIIHel
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmiue
HEMETAJJIbl U UX COCTUHEHUSD.

MeTaJuibl B UX COCIMHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHE MeTauioB. MeTainyeckas CBA3b M METAUIMYECKas KPHUCTALIIMYECKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HanpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTtauioB. OOmue cnocoObl MoMydeHusi MeTaioB. [oHATHE O KOPPO3WU METAIIIOB,
OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, YYT'yH, TIOPATIOMUHUHI, OpoH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [IpuMenenue
LIEJI0OYHBIX METAJUIOB U UX COEIMHEHUIA.

[[lenouHo3emMenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Pusnyeckue U XMMUYECKUE CBOMCTBA MarHus U Kajiplus. BakHelmue coequHeHus
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumMuyeckux sneMmentos J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxokJeHue B npupojae. dusznueckue U XMMUYECKUE CBOWMCTBA
aIOMUHUS. AMGOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Oxkcunsl, ruapokcunsl u conu sxkenesa (II) m xemeza (III), ux cocraB, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIUSA U HATPUs ¢ BOJON (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHHE CBOWCTB KECTKOM BOJBI, IpoOllecca TOPEHMs JKene3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKLM Ha MOHBI: MarHUs, KaJbls, alIOMUHMS, LIMHKa, *kene3a (II) u xenesa
(IIT), menu (II), HaOmroeHne U OMMCAHME MPOLIECCOB OKPALIMBAHUS IJIAMEHW MOHAMH HATpuS,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJJFOMUHUS U THAPOKCUJIA IMHKA, PEIIEHUE KCIIEPUMEHTAJIbHBIX 3a/1a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaiipl B IOBCETHEBHOM JKM3HM uYeoBeKa. be3onmacHoe KCIoJIb30BaHUE
BELIECTB M XUMHUYECKMX peakuuil B ObITy. IlepBas momMomip Npu XMMHUYECKHX OXKOrax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpPYKarollel cpeabl (IpeseibHas JOMyCTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CTIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEPHUAIIBI).

Meostcnpeomemmnwie ceasu

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4YEHUU XUMHUU B 9 Kiacce OCYIIECTBISAETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHI,
SIBJISIFOILIMXCSI CHCTEMHBIMHU JUTSI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepHUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

®uznka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOIBI,
PaMOaKTUBHOCTh, MOJIEKYNA, OJJEKTPUYECKUH 3apsl, MPOBOJHHUKHU, IOJYIPOBOJHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEIETKa, CIUIaBbl, (U3UYECKHE BEITUYHHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3 b1, CoJHIIE.

buonorus: ¢gorocunTes, Apixanue, Ouocdepa, PKOCUCTEMA, MHUHEpPAIbHBIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBhI, MUTAaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, rumpocdepa, MHUHEpalbl, TOPHBIE TOPOJIBI, TIOJIC3HBIC
HCKOIaeMbl€, TOILINBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHHS TMPOrPaMMbl OCHOBHOTO 00mIero o0Opa3oBaHHs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUHU B €AUHCTBE yIeOHOH M BOCHHMTATEIbHON JEATSILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHHCKAMH  COLMOKYJIbTYPHBIMH H  JyXOBHO-
HPAaBCTBEHHBIMHU [IEHHOCTSAMH, IPUHATHIME B OOIINECTBE MPaBHJIAMH W HOPMaMH I[TOBEACHHUS U
CIOCOOCTBYIOT MPOIEcCaM CaMOTIO3HAHHUS, CAMOPA3BUTHS M COLIMATU3AIIMN 00YJarOIIUXCS.

JIMYHOCTHBIE PE3yNIbTAThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMI M PaCHIMpPEHHE OIbITa JCATEIILHOCTH Ha e€
OCHOBE, B TOM YHCJIE B YACTH:

1) MaTpHOTHYECKOT0 BOCIIUTAHUSI:

IIEHHOCTHOTO OTHOIIECHUS K OTCUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJI/INI0, TIOHWMAaHMs 3HAYCHHS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIQJIETh JIOCTOBEPHOW HH(OpMAIUEl O MEpeOBhIX JTOCTUKCHUSX U OTKPBITHSIX
MHUPOBOHM M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHUpa U 00IIECTBA;

2) TPaKAAHCKOT0 BOCIIUTAHUSI:



OpeACTaBJICHUA O COHUAJIBbHBIX HOPMAax MW IpaBUJIAX MEKIMYHOCTHBIX OTHOIIIEHUI B
KOJUJIEKTUBE, KOMMYHHKAaTUBHOU KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPUECKOH W JPYrUX BHUIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3zHo0Opa3HON COBMECTHOM AEATEIBHOCTH NIPU BBIMOJHEHUH Y4eOHBIX, TTO3HABATEIIBHBIX 33/1a4,
BBIIIOJIHCHUHU XWUMHWYCCKUX OSKCICPUMCHTOB, CO3JaHHUU y‘IG6HbIX IMPOCKTOB, CTPEMIJICHUA K
B3aMMOIIOHMMAHHWIO U B3aMMOIIOMOIIHW B IMPOLECCC 3TOH yLIC6HOI71 ACATCIBbHOCTH, T'OTOBHOCTH
OLICHUBATH CBOE MOBCACHUEC M IIOCTYIIKHM CBOHX TOBapI/IHIeI\/JI C IMO3WIUKN HPABCTBCHHBLIX H
MPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMA '

MHPOBO33PEHUECKUE  TPEICTABICHHWS O  BEIIECTBE W XUMHYECKOW  pEakIuw,
COOTBCTCTBYIOIIMEC COBPECMCHHOMY YPOBHIO PA3BUTUA HAYKHW W COCTABJIAIOMIMC OCHOBY JJIA
MOHUMAaHMUsl  CYUIHOCTH HAy4HOW KapTHMHbl MHpa, [peJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIBI, B3AaMMOCBS3SIX YEIOBEKA C MPUPOTHOW CPENIOi, O poiH
XUMHUHU B [IOBHAHUHN 3TUX SaKOHOMepHOCTef/'I;

ITO3HABATCIIbHBIC MOTHBBI, HAITPABJICHHBIC Ha IIOJIYYCHHE HOBBIX 3HAaHUH IO XHUMHU,
HEOOXOoaUMBIE JUIsi OOBSICHEHUS HAOMIOJAaeMBbIX TIPOIIECCOB U SBJICHUM, IMO3HABATEIHHOM,
MH(OPMALMOHHON U YNTATENIbCKON KYJIbTYpbI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIBHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpaTypOl, NOCTYHBIMU TEXHMUYECKUMHU CpEACTBAMHU
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYCHHWIO W TO3HAHHIO, JIF0003HATEIHLHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W HMCCIIEIOBATEIBLCKON NEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHeHIIeM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30pOBBIO,
YCTaHOBKM Ha 3J0pOBbIIi 00pa3 >KM3HH, OCO3HaHHE IMOCIEACTBUI U HENpHUSATHE BPEIHBIX
NpUBBIYEK (YMOTPEOJCHUS aJKOTOJIsA, HAPKOTHKOB, KYpEHHsI), HEOOXOIMMOCTH COOIOACHHS
npaBuil 0€30MacHOCTU MPH OOpalllEeHUH € XUMHYECKMMHU BEIeCTBaMU B OBITY U peabHOI
KU3HU;

5) Tpy10BOro BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3YyUeHUI0 Mpodeccuil u TpyAa pa3InuHOTO poOJia, yBaKEHUE K
Tpyoy U pe3yibTaTaMm TpPYAOBOH JESITENbHOCTH, B TOM 4YHCIE€ Ha OCHOBE NPUMEHEHUS
MpEeIMETHBIX 3HAHMM TI0 XUMHUH, OCO3HAaHHBIM BBIOOP MHIUBUIYAIbHOW TPAEKTOPUU
MPOJIOJDKEHHUST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMUHU,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoi mpodecCHOHaIbHOM NIeATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUM, TOTOBHOCTH aJJaITUPOBATHCS B MPOGECCUOHATIBHON CPEIE;

6) 3K0JIOrHYeCKOro0 BOCIUTAHHUSI:

9KOJIOTHYECKHU 11e1ecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emile,
OCHOBE €€ CyIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30macHoro obpasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M MCHXUYECKOMY 3J0POBBIO,
OCO3HaHHKE LIEHHOCTH COOJIO/ICHHUs MPaBUl OE30MaCHOTO MOBEACHUS IIPU paboTe ¢ BEIleCTBaMHU,
a TaKKe B CUTYalUAX, YTPOXKAIOIINUX 3A0POBBIO U KU3HU JIIOJICH;

CIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJNy4aeMmble MPU HM3YYCHUHM XUMUHU, IS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIeH MPUPOIHON CPEOid, sl TIOBBIIICHUS YPOBHS SKOJIOTHUECKOH
KYJIBTYpPbI, OCO3HAHHUS TJI00ATFHOTO XapakTepa SKOJIOTHMUECKUX MPOOJIeM M MyTeld MX pelieHus
MOCPEJICTBOM METO/IOB XMMHH, SKOJOTHUECKOTO MBINIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe merampeaMeTHBIX pPe3ylIbTaTOB BBIACISIOT 3HAYMMbIE sl (HOPMHUPOBAHUS
MHPOBO33pEHHUs OOIIEeHAYUYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUMOTe3a, (aKT, cHUCTeMa,
MIPOILIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaIMeTax U MO3BOJSIOT HAa OCHOBE 3HAHUH M3 ATUX MPEeaMETOB (OPMUPOBATEH MPEJICTABICHUE O



[[EJIOCTHOW HAyYHOW KapTWHE MHpA, U YHUBEpCAJbHBIC y4eOHBIC NEHCTBUS (TIO3HABATEIHHBIC,
KOMMYHHKATHBHBIC, PETYISTUBHBIC), KOTOPBIE OOECIEUMBAIOT (POPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIBHOMY TUTAHUPOBAHHIO M OCYIICCTBIICHUIO YUeOHOU JESITEILHOCTH.

Ilo3HaBaTeIbHBIE YHHBeEPCATbHBIE YUeOHbIE el CTBUS

ba3oBble joruveckue 1ecTBUsA:

YMEHHSI HCIOJB30BaTh MPHEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUU 3HAHUWM:
pacKpbIBaTh CMBICT XHMHYECKHX IOHATHH (BBIACIATH WX XapaKTEepHBIC TPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JAPYTUMHU MOHSITHSIMH), UCIIOIH30BATh MOHITHS JUTSI OOBSICHCHUS
OTNENBbHBIX (PAKTOB W SBJICHWUN, BBIOMPATH OCHOBAaHUS M KPUTEPUU IS Kiaccupukammm
XUMHYECKUX BEIISCTB M XUMHUYCCKUX PEAKIINH, YCTAHABIUBATH MPUIHMHHO-CJICICTBEHHBIC CBS3H
MEXIy 0OBEKTaMHU U3YYCHUs, CTPOUTH JIOTHUECKUE PacCyKIeHUs (MHAYKTUBHEIC, JICTyKTUBHBIC,
10 aHAJIOTHH ), JICJIATh BBIBOJIBI U 3aKITFOUCHHUS;

YMEHHE MPUMEHATh B TPOIECCe MO3HAHUS TMOHATHS (MIPEIAMETHBIC W METAlpeMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJCTH, WCIIOJb3yeMble B XHMHH, MPEOoOPa3oBBIBATH HIHPOKO
MPUMEHSIEMBIE B XHMHH MOJICIbHBIC TPEJCTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTA),
XUMHAYeCKass ¢GopMylia M ypaBHEHHE XHMHUYCCKOH peakIuu — TpPU pEIICHHH YydeOHO-
MO3HABATEBHBIX  3aJa4, C Y46TOM OTHUX MOJCIBHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTePU30BaTh CYMICCTBCHHBIC NMPU3HAKM H3y4aeMBbIX OOBEKTOB — XUMHYECKHX BEIICCTB H
XHUMHYECKAX PEAKIIMHA, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, NMPHYMHHO-CIICACTBCHHBIC CBS3H U
MIPOTUBOPEYHS B U3y4aeMBIX MPOIECCAX U SIBICHUSX.

Ba3oBble nccienoBarejibcKkie 1eHCTBHUS:

YMEHHE HCI0JIb30BaTh TOCTABJICHHBIE BOIPOCHI B KAa4eCTBE WHCTPYMEHTA IO3HAHHS, a
Takke B KauyeCTBE OCHOBBI Ui (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE TPABHILHOCTH
BBICKa3bIBAEMBIX CYXJICHUM;

MpHOOpeTeHNe OMbITa MO IUIAHUPOBAHUIO, OPraHU3alMd M MPOBEICHHUIO YYEHHMUECKHUX
HKCIEPUMEHTOB, YMEHHE HAOII0IaTh 32 X0JJ0M MpoIlecca, CaMOCTOSATEIbHO MPOrHO3UPOBAThH €ro
pe3ynbTraT, (opMmynupoBaTh 00OOLIEHUS W BBIBOJABI MO pe3yilbTaTaM MPOBEIEHHOTO OIbITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMPATh, AaHATM3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUIOB
1 (HopM MpeCTaBICHHUS, TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (Hay4yHO-TIOMY/IsIpHAS TUTepaTypa
XMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TMOcoOus, pecypchl HHTepHeTa), KpUTHYECKU
OIICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIUIO;

YMEHHE MPUMEHATH Pa3IM4YHbIE METO/IbI M 3allPOCHI IPU MOUCKE U 0TOOpe nHbOpMauu U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JUIS BHIIIOJIHEHUS YYEOHBIX U MMO3HABATEIbHBIX 3a/1a4
OTpeNeNéHHOr0 THIA, MPHOOpETEeHHE ONbITa B OOJACTH HCHOJIB30BAaHUS HHOOPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAJbHYIO (OpPMYy MPEICTaBICHUS
nH(pOpMALlUM ¥ WIUTIOCTPUPOBATH pellaeMble 3a/Ja4l HECJIOKHBIMH CXEMaMH, JuarpaMMaMi,
npyrumu hopmamu rpaduku U UX KOMOUHAIUSMU;

YMEHHME HCMOJIb30BaTh W aHAIM3UPOBATH B Tpollecce Y4eOHOM U HCCieloBaTeNbCKOU
JeSITeNFHOCTH HH(POPMAIIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJILCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPYXKAIOIIel MPUPOTHON CPEeIbl.

KomMmyHukaTuBHBIE YHUBEpPcaIbHbIE y4eOHbIe 1elCTBHUS:

YMEHMsI 3aJaBaTh BOMPOCH (B Xoae Jauanora W (WIM) AMCKYCCHHM) TIO CYIIECTBY
obcyknaemMoii Tembl, (OpPMYTHpPOBaTh CBOM MPEIJIOKEHUS OTHOCHUTENHHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;

YMEHHUS TIPECTABIAThH MOMyYeHHBIC PE3yabTaThl TO3HABATENBHOMN AEITEILHOCTH B YCTHBIX
M THUCHPMEHHBIX TEKCTax; JeaTh MPE3CHTAIMI0 PEe3yAbTAaTOB BBIOJHEHUS XUMHUYECKOTO
JKCIEpUMEHTa (J1a0OopaTOPHOTO OMBITA, JTA0OpATOPHOW pPabOTHI TO HCCIECOBAaHHIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);



yYMEHHUSI Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIBHON U
MCCIIEIOBATENILCKOM JEATENbHOCTA NPU PEIICHNH BO3HHKAIOIIUX MpOoOJeM Ha OCHOBE YdéTa
oOImMX HMHTEPECOB U COTIACOBaHUS MNO3MLUN (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOpJUHALIMSI COBMECTHBIX JEHCTBUM, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IpYTHE).

PeryasitTuBHbIe yHMBepcaJIbHbIe YUeOHbIe NelicTBUSA:

YMEHHUE CAMOCTOSITEJIHO ONPENENATh 1eJIU JAEeSTEIbHOCTH, JIAHUPOBATh, OCYLIECTBIISTD,
KOHTPOJMPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATENbHOCTh, BBIOMpATH
HanOosiee APQPEKTHBHBIE CIIOCOOBI pemieHHs YY4eOHBIX W IO3HABaTEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIA KOPPEKTUPOBATh IPEIVIOKECHHBIA QJITOPUTM JEHCTBHU IIPH
BBINIOJIHEHUM 33JaHUil ¢ Y4€TOM MOJY4E€HHsS HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OL[CHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJIEHHOM 1IeNu,
YMEHHE UCII0Ib30BaTh U aHAIN3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIIOBUHU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pE3yIbTATOB 10 OCBOCHHIO O0053aTENbHOTO COJAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON paboueld mporpaMMoil, BBIIEISAIOT: OCBOEHHbBIE
oOyyarolUMMuUCSl HaydHble 3HAHUS, YMEHMsSI U CIOCOObI JeHCTBUM, crenupuyeckue s
npeaMeTHO obmactu «XHUMHS», BUABI JEATEIBHOCTH MO TOJYyYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpEeTAINH, TPe00pa30BaHNIO U MPUMEHEHHUIO B PA3IMUHBIX Y4E€OHBIX U HOBBIX CUTYalLIUSX.

K koHiy oOyueHnus B 8 kiacce mpeaMeTHbIE pe3yibTaTbhl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHATUN: aTOM, MOJIEKYyJa, XUMUYECKUIN AJIEMEHT,
MIPOCTOE BEILIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAas M MOJIEKYJIApHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JI0Jsl XHMHUYECKOTO JIEMEHTa B COEAMHEHHH, MOJIIPHBIH OO0BEM, OKCHUJ,
KHCJIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPHULATENBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peakuus, Ki1acCUpUKalMs peakUui: peaklUM COEJUHEHUS, PEAKLHMU Ppa3IOoKEHUs, pEeaKIUH
3aMeINIeHUs], peakIui 0OMeHa, 9K30- U SHJIOTEPMHUECKHE PEAKIINH, TEIUIOBOU (P (HEKT peakiuu,
AP0 aToMa, 3JEKTPOHHBIM €O aToMa, aTOMHasi OpOUTallb, painyc aToMa, XMMHUYECKas CBs3b,
NOJIApHAsl M HEMOoJIApHasi KOBAJICHTHAs CBSI3b, MOHHAs CBs3b, MOH, KATHOH, aHUOH, PacTBOD,
MaccoBas /10J1s BellecTBa (IIPOLEHTHAs! KOHLEHTpAllKs) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX OHATUH U IPUMEHATh 3TU NOHATUS IPU
ONMCAaHUHU BEIIECTB U UX IIPEBPAILECHUI];

UCIOJb30BATh XUMHUYECKYI0 CHUMBOJIMKY AJSl COCTaBJIEHUS (OpMya BELIECTB U ypaBHEHUH
XUMUYECKUX PEaKIIHA;

OIpeNieNATh BaJCHTHOCTh aTOMOB 3J€MEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb OKUCIICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, HMPUHAAJIEKHOCTh BEIIECTB K ONpeAeaEHHOMY Kiaccy
coeMHEHUuH 1o GpopmysiaM, BUA XUMUYECKOH CBSI3U (KOBaJIEHTHAs U HOHHAs) B HEOPIraHUYECKUX
COEJIMHEHUSX;

packpeiBath cMbich [lepuoauueckoro 3akona JI. M. MenneneeBa: JeMOHCTPHUPOBATh MIOHUMaHUE
[IEPUOINYECKON 3aBUCHUMOCTH CBOWCTB XHUMHUYECKMX OJJIEMEHTOB OT MX IOJO0XKEHUs B
Ileppoguyeckoli CUCTEME, 3aKOHOB COXpPAaHEHHMs MacChl BEIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yYEHUS, 3aK0OHa ABOTraapo;

ONMCBIBATh M XapakTepu3oBaTh TabiaMuHylo (opmy I[leproguueckoil CUCTEMbl XHMHUYECKHUX
3JIEMEHTOB: pa3JInyaTh MOHATHUS «TJIaBHas noAarpynna (A-rpymmna)» u «mobounas noarpynna (b-
rpymmna)», Majble 1 0oJbIlINe NepHOIbl, COOTHOCUTh 0003HAUYEHUS, KOTOPBIE UMEIOTCS B TaOIuUIe
«Ilepnomuueckass cucrema xuMuueckux dineMmeHToB JI. WM. MeHnneneeBa» ¢ YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XHMHUECKHX AJIEMEHTOB (COCTaB M 3apsj sAapa, oOiee
YHCII0 IEKTPOHOB U paCcHpeieIeHNe UX 10 IEKTPOHHBIM CII0SIM);



KJIaccu(pUIMpOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMUECKUE BEIIECTBA, XUMUYECKUE PEAKIIUU
(110 YMCITy U COCTaBy y4acTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEILIOBOMY YD EKTY);
XapakTepu30BaTh (OMUCHIBATh) OOIIME XWMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOJATBEPXK/Jasi ONUCAHWE MPHUMEpPAMU  MOJEKYISIPHBIX  YPaBHEHHMHA  COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUH;
[IPOrHO3UPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOIO COCTaBa,
BO3MO’KHOCTH MPOTEKAHMSI XUMHYECKHX MPEBPALICHNH B PAa3IHYHBIX YCIOBHSX;
BBIYMCIIATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MAacCOBYIO JOJIO
XMUMHMUYECKOTO JIEMEHTa MO (OopMyle COEAMHEHMs, MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOH PEaKIINu;
MIPUMEHSITh OCHOBHBIE ONIEPALIU MBICIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
0000111eHIE, CUCTeMATH3AIMI0, KIIACCU(DHUKAIINIO, BBISIBJICHHE MPUYUHHO--CJICJCTBEHHBIX CBI3EH
— JUIS W3y4YeHHsI CBOMCTB BEIIECTB M XWMHUYECKHUX PEAKIUH, €CTECTBEHHO-HAYyYHBIE METOJIBI
MO3HaHUsI — HaONIOJIEHHWEe, W3MEpPEHUEe, MOJEIMPOBAHUE, OKCHEPUMEHT (pealibHblil U
MBICJIEHHBIN );
CJIeIOBaTh MpaBUjIaM MOJIb30BAaHUS XUMUYECKOW MOCYI0W U J1a00paTOpHBIM 000pYyJOBaHUEM, a
TaKXKe MpaBUiIaM OOpaIleHus C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMH TI0 BBITIOJTHEHUIO
71a00paTOPHBIX XUMHUYECKHX ONBITOB MO TOJYYEHHUIO M COOMpPAaHUIO ra3000pa3HBbIX BEIIECTB
(BoopoAa W KHCIOpOJa), MPUTOTOBIEHUIO PAacTBOPOB C OIpeNeIEHHOM MaccoBOM JoJiei
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W TIPOBOJHUTH XUMHUYECKHE OKCIECPUMEHTHI TIO
pacro3HaBaHUIO PACTBOPOB IMIEJIOYEH MW KHUCIOT C TOMOIIBI0 HHAMKATOPOB (JIAKMYC,
(beHondranen, METUIOPAHXK U JIpyTUe).

K koHiy o0yueHus B 9 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:
PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATUN: XUMHYECKHUH 3JIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, aHHOH, TIPOCTOE  BEIIECTBO,  CIIO)KHOE  BELIECTBO,  BaJICHTHOCTH,
ANIEKTPOOTPHUIATENIHOCTh, CTENEHb OKUCICHHS, XUMMUYECKash pEeakius, XUMHUYecKas CBs3b,
TeIrI0BOM 3 EeKT peakiiu, MOjb, MOJISIPHBIM 00BEM, PAcTBOP, IMEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAs] TUCCOLIMAIUS, PEaKIUUd HOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKiuu, OKHUCIUTENb, BOCCTAHOBUTEIb, OKUCICHHE M BOCCTAaHOBJEHHUE, aAJUIOTPOIIHUS,
aM(pOTepHOCTb, XUMUYECKas CBS3b (KOBaJIEHTHAs, MOHHAsA, METAJUIMYECKas), KpUCTAIITUUYECKast
pemérka, KOppo3us METAJJIOB, CIUIaBbl, CKOPOCTb XHUMHYECKOW peakiuH, MpeAeabHO
nonyctumas konuentpamnus [1JIK Bemectna;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHSITh 3TU NOHSITUS TIPU
OTIMCAHUU BEUIECTB U UX MPEBPAILlCHUI;
WCIO0JIb30BaTh XUMHMUYECKYI0 CHMBOJIMKY JUIsl COCTaBJeHHS (OpMYJI BEIIECTB U ypaBHEHUI
XUMHYECKUX PEaKIIHii;
OTIPEENATh BAJICHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKHX 3JEMEHTOB B COCIMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAJUICKHOCTh BEIIECTB K OMPENENIEHHOMY KJacCy COEIMHEHUH IO
dbopmynam, B XUMUYECKON CBs3H (KOBAJICHTHAs, MOHHASI, METAJIIMYECKasi) B HEOPraHUUECKUX
COCIMHEHUSX, 3apsA] MOHA TO XUMHUYECKOH (opmyne, xapakTep cpelbl B BOJHBIX PacTBOpax
HEOPraHMYeCKUX COCTUHEHUH, TUIl KPUCTAJUIMYECKOHN PeIETKM KOHKPETHOTO BEILECTBA;
packpeiBath cmbica Ilepumoguueckoro 3akona Jl. M. MenpaeneeBa M JeMOHCTPHpOBATH €roO
MOHMMAaHKe: ONHCHIBaTh M XapaKTepu3oBaTh TabnauuHyro ¢opmy Ilepuoanyeckoil cucTemsl
XMMHUYECKUX AJIEMEHTOB: pazNinyaTh MOHATUS «TJaBHas moArpynmna (A-Tpymma)» U «moOouHas
noarpynna (b-rpymma)», Maneie u OoJbIINE TEPUOABI, COOTHOCUTH 00O3HAYECHHS, KOTOpPHIE
UMEIOTCS B TIEPUOJMYECKON Talnuile, C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XMMUYECKUX 3JIEMEHTOB (COCTaB UM 3apsi Aapa, o0Iiee YnCiIo JIEKTPOHOB U pacHpeiesieHHe X
10 3JIEKTPOHHBIM CJI0SIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB



U UX COCIMHEHMH B IpeJesiaX MajbIX NMEePUOJO0B U TIABHBIX MOJAIPYNI C y4ETOM CTPOCHHUS UX
aTOMOB;

KJIaccu(UIMpPOBaTh XUMHUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE PEaKLIUU
(mo yHMCcmy MW COCTaBy Y4YacTBYIOUIMX B PEAKUIUH BEIIECTB, IO TEIJIOBOMY J(PQEKTy, M0
M3MEHEHHIO CTENICHEH OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOMME M CHENU(PUIECKUE XUMHUYECKHE CBOWMCTBA MPOCTBHIX U
CJIO’KHBIX BEIECTB, MOATBEPKIasi ONMCAHUE MPUMEPAMU MOJICKYISIPHBIX U HOHHBIX ypaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

COCTaBJIATH YPABHEHUS AIIEKTPOIUTUYECKON ANCCOIMAIINN KUCIIOT, IIeJI0YeH U COJIeH, TIOJIHbIE U
COKpaII€HHbIE YPaBHEHHUsSI PEaKIMii MOHHOTO OOMEHa, YpaBHEHHs PEaKUWi, TOATBEP KIAOIINX
CYIIECTBOBAHHE T€HETHUECKON CBS3M MEXKY BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

PacCKpBIBaTh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIHIA MTOCPEICTBOM COCTABIICHHS
AIIEKTPOHHOTO OajaHca ITUX PEaAKIINM;

MIPOTHO3UPOBATHh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHUS, BO3SMOXKHOCTH TPOTEKAHUS
XUMUYECKUX MPEBPALICHAN B PA3JIMYHBIX YCIOBHSX;

BBIUUCIIATE OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIIO
XAMUYECKOTO dJIeMEeHTa 10 (opMyse COCTUHEHHs, MAacCOBYIO JOJIIO0 BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI TI0 YPAaBHEHUIO XUMHUYECKOH PEaKIINH;

coOiroaTh MpaBUiia MOJB30BAHUS XUMHUYECKON MOCYION M 1ab0opaTOpHBIM 00OpYyIOBaHUEM, a
TaKXKe MpaBWiia OOPAIICHUs C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIMSIMH TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKHAX OIBITOB IO TIOJYYEHUIO M COOMpaHMIO Ta3000pa3HBIX BEUIECTB
(aMMMaKa ¥ yrieKucioro rasa);

NPOBOANTH PEAKIHMH, TOATBEPKAAIOIINE KAueCTBEHHBI COCTAB PA3MYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM NYTEM XJIOPUA-, OpomMua-, MOAWA-, KapOoHaT-, (ocdar-, cummkar-,
cynmbpar-, THAPOKCHI-WOHBI, KAaTHOHBl aMMOHHUS W HOHBl HM3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpaxX HEOPraHMIECKUX BEILECTB;

NPUMEHATh OCHOBHBIE OTIEpAlliil MBICIUTEIBHON ESTEIbHOCTH — aHAJIN3 U CHHTE3, CPaBHEHHE,
00001IeHNe, CUCTEMATH3aIHIO, BBISIBICHUE MPUYNHHO-CICICTBEHHBIX CBS3CH — JUIS MU3y4eHUS
CBOWCTB BEIIECTB M XUMHYECKHX PEaKUUH, eCTECTBEHHO-HAy4YHBIE METOJAbl IIO3HAHUS —
HaOMoIeHNe, N3MEpeHHe, MOICITUPOBAHNUE, IKCIIEPUMEHT (PEaTbHbIA U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaunmeHoBaHMe pa3je/ioB U TeM Komrecrno anEZiT odLHLIe HoaKTnaeckie DJIeKTpOHHbIe (L (POBbIE)
n/m | mporpamMmsl Bcero pa GOTI; p ;’ GOTEI o0pa3oBaTe/ibHbIE pecypcChl
Pazjean 1. IllepBonayanbHbie XUMHYeCKHE IOHATHS
11 iﬁfgiongia; 125;11?;1:2601(0171 5) 2 bubmorexa LIOK
HESTENBHOCTH HETOBEKA https://m.edsoo.ru/7f41837c
12 BemiecTBa 1 xXuMu4deckue 15 1 bu6moreka [IOK
peakinuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Paspnen 2. BaxHeilune npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
21 Bosayx. Kucnopon. [Tousarue 06 6 1 bu6moreka [IOK
OKCHIaX https://m.edsoo.ru/7f41837c
29 Bopopon. Ilonsitue o kucnorax u 8 1 bu6moreka [IOK
COJISX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6moreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xumnueckux 3jaemMenToB /. U. MenaeneeBa. CTpoenne aToMOB.
Xumuyeckas ¢Bsizb. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[Tepnoaudeckuii 3aKOH 1
[Tepuoauueckas cucrtema

bubmuoreka [JOK

31 XUMHUYECKUX 37eMeHTOB [1. 1. ! https://m.edsoo.ru/7f41837c
Mennene-esa. CTpoeHue aToma
XuMHUYecKasi CBA3b.

3.2 OkucauTenbHO- 8 1 Eubmiorexa TOK

BOCCTAHOBUTCJIbHBIC PCAKIIUN

https://m.edsoo.ru/7f41837¢c
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Hroro no pazgeny 15

bubnuoreka [IOK
https://m.edsoo0.ru/7f41837c

PesepBHOE Bpems 3

bu6mmoreka [{OK
https://m.edsoo0.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I1O0

[MTPOI'PAMME 68 4 6
9 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposwbie)
n/n MPOrpaMMblI Bcero Kontpoapusre | Mpakruueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeb

Paspnen 1. BemiecTBo 1 XUMHYeCKHE peaKIIUA

11 [ToBTOpEHUe U yriydiieHne 3HaHuNH OCHOBHBIX 5 1 bubnuoreka [JOK
paszesoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636

19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
peakmuii https://m.edsoo.ru/7f41a636

13 DIIEKTPOJUTHYECKAS] JUCCOIUALIHS. 8 1 1 bu6moreka [IOK
XUMHYECKUE PEAKI[MH B PACTBOPAX https://m.edsoo.ru/7f41a636

Hroro no pazgeny 17

Paznen 2. HeMeTa/JILI M X COeANHEHHUS

21 OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
anemenToB VIIA-rpynmsl. ["anorens https://m.edsoo.ru/7f41a636
OO01as XxapakTepucTuKa XUMHYECKHX Bubmiorexa LIOK

2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.eds00.ru/7f41a636
COEJIMHEHUS
OO11ast XxapakTepUCTUKAa XMMUYECKUX

2.3 BHeMeHTOII: VA-Ir)pynnLI. A30T, hocdop u ux 7 1 E’[I;ISJSI:I;I/(;TT]ZI;Z(])_}SI[J{/7 412636
COEIMHEHUS

24 OO11ast XapakTepUCTUKAa XMMHUYECKUX 8 1 5 bubnuorexa [IOK
aneMeHToB [VA-Tpynnsl. Yriepoa U KpeMHUR https://m.edsoo.ru/7f41a636
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1 UX COCAUHCHUA

Hroro mo pazneny 25
Paznen 3. MeTa/iibl U MX COeIMHEHMSI
. bubmnoreka [IOK

3.1 Obmue CBOHCTBA METAIIOR 4 https://m.edsg).ru/7f41a636

3.2 Baxkueiimme MeTauIbl U KX COSTUHEHUS 16 ]I?SS;I?/(;T:ZEZL,(])_E)()I’ISN 412636

Wroro mo pazueny 20

Pasnen 4. Xumus u okpy»aionias cpeaa

4.1 BeniecTBa n MmaTepualbl B KHU3HU YEIOBEKa 3 EH6H_HOTeKa LOK
https://m.edsoo.ru/7f41a636

Wroro mo pazueny 3

PesepBHOE BpeMs 3 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Nen/m | Tema ypoka Koumuec JlaTa usydyenus DJIeKTpOHHbIe LU poBbIe
TBO o0pa3oBaTejibHbIE
YACOB Ilnan DaKkTHYEeCKH pecype
1 [Ipenmer xumuu. Posie XuMuu B )KU3HU 1 bu6mmoreka [IOK
yenmoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0O METOIaX MO3HAHUSA B XUMUU 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padota Ne 1 «IIpaBuiia
3 paboTHl B TaOOPATOPUU U TIPUEMBI 1 bubnuotexa [JOK
oOparteHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
o
S| cwecet (na mpwwepe oamersn mosapemoli | 1 Bubmiorera LIOK
https://m.edsoo.ru/ff0d28c8
COJIH )»
bu6mmoreka [IOK
6 ATOMBI H MOTICKYJIEI . https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XMUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 BErbmaorexa LOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YYEHHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
10 Xuseoran Gopuyse. Barenmoon arovos | 1 Bubmaorexa LIOK
' https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB
11 OTHOcUTeNbHAs aTOMHAsl Macca. 1 bubmuoreka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas gojasd XUMHYECKOTO DJIEMEHTA B 1 bu6mmoreka [JOK
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COCTMHEHUHI https://m.edsoo.ru/ff0d350c
13 KosmuectBo Bemectsa. Moiis. MossipHas bubnuorexa [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bu6mmoreka [IOK
XUMHYeCKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs IPOTEKAHUS bubnuorexa [JOK
XUMHUYECKHX PeaKInil https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MaCChI BEIIECTB. bubnuotexa [JOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
17 Bruranciierust KomaecTBa, MacChl BEIIECTBA bubmmoreka [{OK
10 YPaBHEHUSM XUMHYECKUX PEaKIHi https://m.edsoo.ru/ff0d5708
18 (coommenun prstowen, savemes bumorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
10 | ommoneomen. OBobmome 5 bubmorexa LIOK
’ o https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alusl 3HAaHHUH
20 KontponpHas padorta Nel o teme bubnuorexa [JOK
«BerecTBa 1 XUMHUYECKUE PEAKITHID https://m.edsoo.ru/ff0d4290
2 Kneropon— smewenn s mpoctos setmecrso Butmiotera LIOK
https://m.edsoo.ru/ff0d448e
O30H
22 oroposs (peaciumn oxucaemts, roperi) BuGmorera I1OK
’ ' https://m.edsoo.ru/ff0d4614
[Tonsitre 06 okcuagax
23 maboparopitn npowsmenmoon BuGmorera I1OK
' https://m.edsoo.ru/ff0d497a
[IpumeHeHne KucIopoa
2| mowrmie o repwoxmcckon spasnry BuGmnorera LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIHIX
25 TomnmBo (HedTh, yroib U METaH). bubnuoreka [IOK
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3arpsi3HEeHHe BO3/1yXa, CIIOCOObI €ro
MIPEIOTBPAILCHUS

https://m.edsoo.ru/ff0d4c4a

[Ipaktuyeckas padora Ne 3 o teme

bu6mmoreka [{OK

26 «Ilonmyuenue u co?npaHI/Ie KHCIIOpO/Ia, https://m.edsoo.ru/ff0d4ae?
W3YYCHHE €r0 CBOUCTBY
27 Bozopox — aieMeHT 1 IpOCTOE BEIIECTBO. bubnuorexa [JOK
HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4ddO
28 duznyeckne 1 XUMUYECKHEe CBOMCTBA bubmmoreka [{OK
Bojiopoja. [IpMeHeHne Bogopoaa https://m.edsoo.ru/ff0d4ddO
29 [ToHsTHE O KUCITOTAX U COMSAX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI moTy4eHust BOA0poaa B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
3L dlonyuenme n cobnpare sosopona Bubmorera LIOK
o ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
. N bu6moreka [IOK
32 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaApO https://m.edsoo.ru/ffod542e
B B LOK
. https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WK 00BbEMY
o | ommenems oo e oy B LOK
N https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 dusndecKkrue 1 XMMUYECKHE CBOMCTBA BOIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 06 bubmuoreka [JOK
WHJIMKATOpaX https://m.edsoo.ru/ff0d59e2
37 nemacemmzenmte pactaops. Maccosan to Bubmorexa LIOK
' https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PaCTBOPE
38 [Tpaktuyeckas padora Ne 5 o reme bubnuoreka [IOK
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«IIpuroroBneHue pacTBOpPOB €
OIIPENENEHHON MaCCOBOU J10JIEH
PAacTBOPEHHOTO BEMIECTBA»

https://m.edsoo.ru/ff0d5eba

39 KonTpomasHas padora Ne2 o teme bu6mmoreka [IOK
«Kucnopona. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KIacCU(UKAIUS, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
II HHE U XUMHUYECKHE CBOMCTB
41 KI/;)SI};IITGHH: OCHOBHE:)((: u .’:eu\:(l)(())TngiIX bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuMsI: COCTaB, Ki1accupUKaIms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne u XUMHUYECKUE CBONCTBA bubnuoreka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue u XUMHYECKHE CBOMCTBA KHCIIOT bubmmorexa HOK
https://m.edsoo.ru/ffOdfee2
16 Conu (cpemnue): HOMEHKIIATypa, CIoCOObI bubnuorexa [JOK
[OJTyYEHHUs, XAMHUYECKUE CBONCTBA https://m.edsoo.ru/00ad9474
[Ipaktuueckas padota Ne 6. Permenue
47 SKCIIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6mmoreka [JOK
«OCHOBHBIC KJIACCHI HEOPTraHHMYECKUX https://m.edsoo.ru/00ad9b7c
COEOUHEHUI
48 ['enernueckas cBs3p MEXY KllaccaMHu bu6mmoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/00ad9a50
49 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN Brbmiorexa LIOK
https://m.edsoo.ru/00ad9cb2
S0 "Ocnommme rtacen reoprancati Butmorexa LIOK
-, https://m.edsoo.ru/00ad9ela
COCJIMHECHU I
51 [lepBble MONBITKU KIACCU(PHUKALIUN bubnuoreka [IOK



https://m.edsoo.ru/ff0d5eba
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

XUMHYECKUX 31eMeHTOB. IloHsaTue o rpynmnax
CXOJHBIX 3JICMCHTOB

https://m.edso0.ru/00ad9ffa

[Iepnoanueckuit 3akoH u [lepuoanueckas

52 cUCTeMa XUMUYECKUX 351eMeHToB /. U bubmorera [TOK
T https://m.edsoo.ru/00ada52c
MenpeneeBa
53 [Tepwo 11, TPYIIIEI, TOATPYIIITHI bubnmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX sIJIED. bubnuotexa [JOK
H3oToms! https://m.edsoo.ru/00ada342
s | Coocme oo oComex o Bumorera 10K
T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuKa XUMHUYECKOTO BJ'ISMeHTa o Bubnorexa [TOK
56 ero nosoxeHuto B [leproandeckoit cucreme httos://m.ed /00adag824
ps://m.eds00.ru ada
. . MenneneeBa
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BuUTHs Hayku U ipakTtuku. /1. . bubnuorexa [JOK
MeHeneeB — y4EHBIN, TIEIaror u https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
58 DIJIEKTPOOTPUIIATEIHLHOCTh AaTOMOB bubnuoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xumuyeckas CBA3b bubmorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nojsipHas XUMHYECKasi CBS3b bubmiorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsspHas XUMUYECKask CBS3b bubmorexa [IOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKHCICHUS Eubmiorexa TOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIINU bubmorexa LIOK
https://m.edsoo.ru/00adb076
64 OKHCIIUTEIN B BOCCTAaHOBUTEIN bu6mmoreka [JOK
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https://m.edso0.ru/00adb076

65 KonTtposneHas padota Ne4 mo teme 1 bubnuorexa [IOK
«CtpoeHue aroMa. XUMHYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 PezepBHbIit ypok. O0o0IICHNE T 1 bubnuorexa [JOK
CHCTeMaTH3allMsl 3HAHUH https://m.edsoo.ru/00adb33c
67 PezepBHbIit ypok. O000IICHNE U 1 bubmmorexa [IOK
CHCTeMAaTH3allMsl 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6001IEHNE U 1 bubnuoreka [IOK
CHCTeMAaTH3allMsl 3HAHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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9 KJIACC

Koanue ara u3ydeHus DJleKTPOHHBbIE HU(PPOBHIE

Ne n/m Tema ypoka A y P L

CTBO - o oOpa3oBaTtejibHbIE
4ACOB JIaH AKTHYECKHU pecypeI
[Tepuonnueckuii 3akoH. [lepronnueckas
1 cngeMl; XAUMHAYECKUX BHCMI;HT(I)IB AN 1 bubmorexa HOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XI/IMI/I‘-ICCKEIX AJIEMEHTOB TIEPBBIX TPEX 1 bubmorexa HOK
PBBIX TP https://m.edso00.ru/00adb6b6
TePUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuotexa [JOK
HEOPraHWYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buipl xuMu4ueckoi CBSI3U U THITBI bu6moreka [IOK

4 N 1 .

KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsnas pabora Nel no teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUH 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiaccay
Knaccudukanus XuMHYECKUX peakuui mo bubnuoreka [IOK

6 1 .
pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOHN PEaKInu.

7 [TonsTHe O FOMIc))reHHLIX U reTe oré)HHLIIj( 1 bubmorexa [IOK

P https://m.edsoo.ru/00adbe9a
peaKIMIX
[ToHATHE O XMMHUYECKOM PaBHOBECHH.

8 DaxTOopHI, BIUSAIOIIME HA CKOPOCTh 1 bubnunoreka [JOK
XHUMHYECKON PeakIiK U MO0JI0KEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHUCIINTENBHO-BOCCTAHOBUTEINIBHBIE bu6mmnorexa LIOK

9 1 )
peaKnuu https://m.edsoo.ru/00adcade

10 Teopus dIEKTPOIUTUYECKON JUCCOLMALINH. 1 bubnuoreka [IOK
CunbHble U ciiabble IEeKTPOIIUTHI https://m.edsoo.ru/00adcd68

. bubmuoreka [JOK

11 HNoHHbIe ypaBHEHUS peaKIuil 1 1

https://m.edsoo.ru/00add448
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XUMHYECKHE CBOUCTBA KUCIOT U

12 OCHOBaHUU B CBETE MPEACTaBICHUI 00 bubmorexa [TOK
JIpent https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUICCKON TUCCOITUAITUU
13| npercrasnenit o anexrpomimeekoi buGmnoresa LIOK
pell P https://m.edsoo.ru/00add8b2
JICCOITUAITIT
14 [TonsiTue o ruaponn3e coJie bubmmorexa [TOK
s https://m.edsoo.ru/00add9d4
. bubnuotexa [JOK
15 O06o01enre 1 cucTeMaTu3aus 3HaHU https://m.eds00.ru/00addd12
16 [IpakTueckas padora Ne 1. «Pemenue bubnuoreka [IOK
IKCIIEPUMEHTAIbHBIX 33129 https://m.edsoo.ru/00addbfa
17 Onexmomimmenan wiccomaina buGanorexa LIOK
P g LA, https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B pACTBOPAX»
18 OO6mrast XxapaKTepUCTHKA TaJIOTEHOB. bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 aiacone esoiiorsa. nomyuenne buGmorexa LIOK
» TOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 lonyuenme commmon xncnors, moyace Butmiotera LIOK
L Ouy > 13YH https://m.edsoo.ru/00ade348
e€ CBOMCTB»
j | e oy o Bumorea 110K
PCatiii, g P A https://m.edsoo.ru/00ade488
H30BITKE
22 OO01as xapakTepucTuka 3neMeHToB VIA- bubnuoreka [JOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
23 Hoxomaenme coputn et cocmenii s ubmiorera LIOK
8 p A https://m.edsoo.ru/00ade64a
MpHpoie. XUMHUYECKHE CBONCTBA CephI
24 CepoBojiopoji, cTpoeHue, GU3NIECKUe U bubnuoreka [IOK
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XUMHYECKHUE CBOUCTBA

https://m.edso0.ru/00ade802

Oxcuppl cepbl. CepHast KMCIIOTA,

bu6mmoreka [IOK

25 ¢bu3nvecKre 1 XUMHYECKHE CBOICTBA, https://m.edso0.ru/00adea28
MIPUMCHCHHE
XHWMHUYECKUE PEAKIUH, JIEKAILE B OCHOBE
MIPOMBIIIJIEHHOTO CII0CcO0a MoTy4eHus bubnuorexa [JOK

26 . }

CEpPHOM KUCIOTHI. XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaloILIEn CpeJibl COCTUHEHUSIMH CEPbI
Brranciierne MaccoBoit 107 BEIXOa bu6mmoreka [{OK

27 .

MPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO6mras XxapakTepucTUKa 3J1eMeHTOB VA-

28 rpynnsl. A30T, pacClipOCTpaHEHNE B bubnuoreka [JOK
npupojie, Gu3nvIecKue u XUMUIECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMHaK, ero pundeckrne u XUMUIECKUE bu6moreka [IOK
CBOWCTBA, MMOJIy4CHHE U IIPUMCHEHNE https://m.edsoo.ru/00adf004

o | Do o o e BuSorea 10

vkl > HSYH https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kucioTa, eé Gpusndeckue u bubnuoreka [JOK
XAMHYECKHE CBOHCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH

30 aMMOHHUS B KAYE€CTBE MUHEPAIIbHBIX bubnuoreka [JOK
ynoopeHuii. XuMHUYECKOE 3arpsa3HeHUE https://m.edsoo.ru/00adf518
OKpY’KaIoIllel Cpeibl COeAMHEHUSIMHU a30Ta

R L Bufimorera LIOK

L https://m.edsoo.ru/00adf68a
CBOICTBA, MMOJIy4CHUE
w | Aomome frbme e B LOK
PATLHBIX yAODP - Jarp https://m.edsoo.ru/00adfc20
IIPUPOJHOM cpenbl pocdaramu
35 YriepoJ, pacupocTpaHeHue B IPUPOJIE, bubnuoreka [IOK
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¢u3nvecKrue 1 XMMHYECKHE CBOMCTBA

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

Oxcunpl yriaepoaa, ux pusudeckue u
XHUMHYECKHAE CBOHCTBA. DKOJIOTHYECKUE

bu6mmoreka [IOK

36 po0JIeMbI, CBS3aHHBIE C OKCHIOM YIIiepoia https://m.edsoo.ru/00adfebe
(V)
37 YronabHas KUCIOTA U €€ cOoJn bubnmorexa LIOK
https://m.edsoo.ru/00ae006¢
g |nomeeas pators 6 o e B 10K
YHACHHE yT ; . https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
30 | opmmmsemt somemeemt e o BuGmorera LIOK
p m https://m.eds00.ru/00ae054¢e
COCIMHEHUSX yIIIepo/ia
40 KpeMunii 1 ero coetnHeHNns bubmaorexa LIOK
P 4 https://m.edso0.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue
a1 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«BaxxHelmme HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COEIUHEHUS
2 | i e BuGnorexa LIOK
https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO6mast XxapaKTepUCTUKAa XUMHUUYECKHUX
3JIEMEHTOB — METAUIOB. MeTamndecKkas bubnuoreka [[OK
43 .
CBSI3b U METAJINYECKask KPUCTAIHYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3ndecKkue CBONCTBA METAJIOB
p P p https://m.edsoo.ru/00ae1156
METAJIJIOB
O61ue crnocoObl MOTYyYeHUS METAJIOB. Bubmiorexa LIOK
45 CrnnaBel. BerancneHus mo ypaBHEHUSIM

XUMHUYCCKUX peaKHHﬁ, €CJIM OJJUH U3

https://m.edso0.ru/00ael1156
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pEareHToB COJAEPKUT IPUMECU

46 [lonsiTHE O KOPPO3UM METAIIIOB BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47 [lenounsie meranel https://m.edS(])lo.ru/Oan14b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae14b2

49 IllenoyHO3eMeENbHBIC METAIIJIBI — KJIBIIUN U bu6mmoreka [{OK

MarHui https://m.edsoo.ru/00ae15e8

50 Bakueiimue coemuHeHNS KLU bubmaorexa [IOK
https://m.edsoo.ru/00ae15e8

51 O06o00meHre 1 CHCTEMAaTH3alHs 3HAHUH

52 XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae1886

S2 | KGomocrs sonstnmeronn 6 bumorexa LIOK

yerpanenus” https://m.edsoo.ru/00aelae8
. bu6moreka [IOK

>4 AmIOMUHUA https://m.edsg).ru/Oan1c64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [JOK

THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK

56 Keneso https://m.edsg).ru/Oanld86

57 Oxcunpl, THAPOKCUIBI U cosn xkene3a (I1) n bu6mmoreka [JOK

xenesa (11) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN
59| menepmrenmann s o Towe. Bumorexa LIOK
. https://m.edsoo.ru/00ae3de8
«BakHeiime MeTallIbl U UX COCIMHCHUS
BLI‘{I/ICJ"IJGHI/IH M0 YPaBHEHUSAM XUMHYECKHUX Bubmiorexa LIOK
60 peakiuii, eciii OIMH U3 PEareHTOB JaH B

HU30BITKE UIIH COACPIKUT IMTPHUMCECH.

https://m.edso0.ru/00ael1750
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Briuncienns MmaccoBOU 10U BBIXOJA
MPOJYyKTa PEaKUU

61 O0600meHne 1 cucTeMaTu3alus 3HAaHUN 1
62 KonTtposnsHas padota Ne4 mo teme 1
«Baxueiime MeTaiuIbl U UX COCTUHEHUI
63 BemectBa u maTepuaisl B IOBCEAHEBHON 1 bubnuorexa [JOK
’KU3HU YeI0OBeKa https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE OKpYXKaroIIei 1 bubnuorexa [JOK
cpebl https://m.edso0.ru/00ae4270
65 Ponp xuMum B pelIeHNH SKOJIOTHYECKUX 1 bubnuorexa [JOK
mpooeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [JOK
CHCTEMaTH3alHsI 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [JOK
CHCTEMaTH3alus 3HAHUH https://m.edsoo.ru/00adb33c
68 Peseprubiit ypok. O6001eHNE 1 1 bubnuorexa [JOK
CHCTEMaTH3alus 3HAHUH https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumus, 8 ximacc/ ['abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AKiinoHepHOE 0OIIECTBO
«M3narenscTBO «lIpocBemenue»

» Xumust, 9 knacc/ I'abpuensa O.C., Octpoymos U.I'., Cnagkos C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «lIpocBemenue»

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/09



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/09

JIncr koppexkuun padoyeii nporpaMmmsl

Jlara (Homep) [IpnurHa koppekuuu (3aMeHa ypoka, JloxymeHT o
ypOKa, ypoKa, 00JI€3Hb YUUTENs, IPa3AHUYHbIN ICHb, IIPOBEJICHUU
KOTOPBIN KOTOPBIi OTMEHA 3aHITUH IO NTPUKA3y U T.1.) koppekuuu (Ne
TpeOyeT COJICPKUT MpuKasa, jara

KOPPEKLIHUH | KOPPEKLHIO IIpHKa3a)




