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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOLIEr0 OOpa30BaHHMA COCTABJICHa HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOTO
oOmiero obOpazoBanus, npeacrasieHHbix B @I'OC OO0, a Takke Ha OCHOBE (QelepanbHOI
paboueil mporpaMMbl BOCIUTAHUS U C YI4ETOM KOHIENIIMU TPENOaBaHusl YIeOHOTO mpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIeH crparermu OOydeHwus,
BOCIMTAaHUS W pa3BUTHS OOYyYarOIIUMXCS CpPEACTBAMU YYEOHOTO IPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKAHME, MPEeIyCMaTPUBAET paclpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENIeT KOJINIeCTBEHHbBIE
M KAYeCTBEHHBIC XapaKTEPUCTHKH COJCpPKAHUS, PEKOMEHIYEeMYyI0 TIOCJIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa30oBaTEeNbHON MPOrpaMMBbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAHH K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJeid W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
JeSITeIbHOCTH 00Y4aroIerocst o OCBOEHUIO Y4eOHOT0 CO/Iep KaHMUSI.

3HaHWe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, €ro
MIPEJCTAaBICHUI O MaTEPUAIEHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
pemieHusl TIO0ATBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pealu3allii BO3MOXHOCTEH Il caMOpa3BUTHUSL M (OPMHPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB ~ MX  CaMOCTOSITEJIbHOM  y4eOHON  NeATeNbHOCTH, OSKCHEPUMEHTANbHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccruoHalIbHOM 1A TEIbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs]1a HA €IUHCTBO MPUPObI U YETIOBEKA, SBJISETCSI OTBETCTBEHHBIM 3TaroM B (GOPMUPOBaAHUU
€CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yUYaIOUINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHble HaIpaBiieHUs B OOYUYEHUU XHUMHH 00ECHeuMBAIOTCS CHEHU(PUKON Ccolep>KaHus
y4eOHOro TmpeaMeTa, KOTOPBIA SIBIISETCS TMEJaroruuyeckd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOii HAYKH XUMUU Ha ONPECIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHHUE
00y4aroIMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ mizyueHuro. ConepkaHHe CKIIAQABIBACTCS M3 CHUCTEMbl MOHATHUH O XUMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUNA Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akona [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHMSI O CTPOEHUM aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPHYECKU IIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBITIONTHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHne MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHMS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHMM M3 paHee M3YYEHHBIX Y4eOHBIX MPEeIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipyn u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESATENbHOCTH YEJIOBEKAa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOT0 XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHUH K HayYHBIM METOJ[aM MO3HaHUs MTPU N3YUYEHUHU BEUIECTB U XUMUYECKUX PEAKIIHii, B
¢bopMHUpOBaHMM ¥ pPa3BUTUU T[IO3HABATEIbHBIX YMEHHH M HMX MPUMEHEHHHM B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITEIbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpaleHus ¢ BeleCTBAMU B IIOBCEAHEBHOM KU3HH.

IIpy u3ydeHuUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XKHOE 3HAYECHUE
pUOOpENH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY IPHHATUIO PpEIHIEHUH, CHOCOOHOHM aganTupoBaThCs K
OBICTPO MEHSIOINUMCS YCIOBHSIM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— olecrieyeHue YyCIOBHMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHOM U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, MPUMEHATh MX IpPH pELIeHUH MpolieM B
IIOBCEIHEBHOM JKM3HU U TPYAOBOU AEATEIbHOCTH;

— (hopmupoBaHue y 00y4aroIUXCcsl TyMaHUCTUYECKUX OTHOIICHUH, IOHUMaHUS [IEHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JIeCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS M OKPY)KAIOWIEH MPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0Y4YE€HHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHMs OOIEYETOBEYECKMX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJIEHHOCTH AajbHEUIIEro 00ydeHHs.



OO11iee YMCIIO YacoB, OTBEACHHBIX I M3YYCHHS XMMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).

COILEP KXAHUE OBYUEHUA
8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MOo3HaHUs B XuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMecen.

ATOMBI U MOJEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocThie U coXKHBIE BElIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEIbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3aumocBsI3b KOJMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel mo popMysiaM XUMHUUECKHX COSTMHEHUH.

@uU3NYEeCKUE W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus U €€ MpPU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYECKHEe ypaBHeHUs. Kilaccupukamuss XUMUYIECKUX peaKIuit
(coenuHeHws, pa3IoKeHUS, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYIOH, mpaBwiaMu paboThl B JabopaTopuu U MpuéMamu
oOpareHuss ¢ J1abopaToOpHBIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W ONMUCaHWE (PU3UUYCCKUX CBOWMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NUYECKUX (TIaBIICHUE BOCKA, TastHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOMIOACHIE
W ONHUCaHWE TMPU3HAKOB TMPOTEKAHHWS XMMHUYECKHX peakuui (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pasyiokeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE >kele3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss cCMeceil: ¢ MOMOINbI0 MarHuTa, (UIbTpOBaHUE, BbIIAPUBAHHE, JUCTUIUIALIMS,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJICHUE U OINHCAaHUE
pEe3yNbTaTOB TMPOBEACHHUS OIbITa, HLIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy I (IapOCTEPIKHEBBIX).

Baskneiiiue npeacrtaBuTe Il HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHsS KHUCIOpoda B JabopaTopuu u
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — ajuioTpomHas MoaudUKanus
KHCIJIOpO/Ia.

TemmoBoit 3¢ dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHE YPaBHEHHs, SK30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIIOSL.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue BoxopoJa B MPUPOJE,
(busznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MoTyueHus. KuciaoTe! u conu.

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



®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopel. Haceluennsie u
HEHaCBILEHHbIE pacTBOpbl. PacTBOpHMOCTH BewiecTB B BoJe. MaccoBas J0Js BEIECTBAa B
pactBope. XuMHueckue cBoiicTBa Boabl. OcHOBaHuUA. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpuUpoje. 3arps3HEHUE NMPUPOAHBIX BojA. OXxpaHa U OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranwdeckux coeaumHeHnid. Okcunpl. Kimaccudukamus OKCHIOB:
coyeoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HecoeoOpasyromue. HomeHknarypa
oKcu10B. DU3NUECKHE U XMMHUECKHE CBOMCTBA OKcHI0B. [lomyueHue okcuaos.

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

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kuciot. @u3ndeckre U XUMHYECKHE
cBoiicTBa kuciaoT. P akruBHoctu metaiuioB H. H. bekerosa. [Tonyuenne Kucior.

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

I'enetrnueckas cBsA3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIENICHNE COJIepKaHus KUCIOpoJia B BO3yXe, MOIydeHue, COOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJeHHE B3aMMOJEWCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHJOB U OINHUCaHHME HMX CBOMCTB, MOJy4YeHHE, COOMpaHHUE, paclo3HaBaHUE U
H3ydeHHE CBOWCTB BOJOpoaa (ropeHme), B3amMojeiicTBue Bojopoga ¢ okcumom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOMIOICHHE 00pa3IoB BEIIECTB KOJUYECTBOM
1 Mousb, UccnenoBaHuEe OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BEUIECTBA,
B3aMMO/JICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajblieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), UCCIENOBaHHEe OOpa3lO0B HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOIl KHCIOTBI, KHCIOT C METaJlIaMH,
peakuuii HeWTpaau3aluM, I[OJYyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMUI, BBITECHEHHE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COCTUHEHUID.

IMepuonuyeckuii 3akoH u Ilepmoanyveckass cucrema xummu4deckux jiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas CBA3b. OKHUCIHUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMUKA XUMHYECKUX dleMeHToB. [loHstHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuommueckas cucrema XuMuueckux oanemeHtos J[. M.
MenneneeBa. KopoTkomepuonnas W JuiMHHONepuoaHas ¢opmbl I[leproanueckoil cucTeMbl
xumuyeckux ovieMeHToB JI. M. MenneneeBa. llepuonsr u rpymnmel. Dusnyeckuii CMBbICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX snuep. M3orombsl. OnextpoHsl. CrpoeHue
ANIEKTPOHHBIX 000JI0UYEK aTOMOB MepBbIX 20 XUMUUECKUX 3IeMEeHTOB [leproanyeckoil cucTeMbl
J. WN. MengeneeBa. XapakTEpUCTUKa XHMHYECKOTO 3JEMEHTA IO €ro IOJIO)KEHHIO B
ITepunoanueckoii cucreme . M. Menaeneesa.



3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJJINYECKUX CBOMCTB 110 IpynaM 1 Mepuoiam.

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

XuMmunyeckas CBSI3b. KoBanenrtnas (nomnsipHas U HENOJIsIpHAs) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIeMEHTOB. MloHHas! CBS3b.

Crenenp  okxuciieHusi. OKHCINUTENbHO--BOCCTAaHOBUTENbHBIE — peakuuu. [Iponeccs
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii sIkcnepumenm:

n3ydeHre OoO0pasloB BEIIECTB METAJUIOB W HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHIA
LIMHKAa C PacTBOpPaMH KHCIOT U ILEJOoYell, MPOBEJCHHE OIBITOB, WIIIOCTPUPYIOLIUX MPUMEPDI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, peaKLUU Pa3JI0KEeHUs, COCTUHEHMS).

Meostcnpeomemmnwie ceasu

Peanuzanus MeXnpeaMeTHbIX CBA3€H NMpU U3y4YEHUU XMMHHU B § Kiacce OCYIIECTBISETCS
yepe3 MHCMOJIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHATHM, Tak M MOHATHI,
SIBJISIFOILIMXCSI CHCTEMHBIMHU JUTSI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO 1IUKJIA.

OOmue ecrecTBEHHO--HAy4YHbIE TOHATHUS: HAyYHbIH (DakT, rumoTesa, TEOpHs, 3aKOH,
aHaJlM3,  CHHTE3,  KiacCUpHUKanus,  MEepUOAMYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usuka: MarepHsi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaZMoOaKTUBHOCTh, MOJIEKYJA, JSJIEKTPUYECKUI 3apsl, BEUIECTBO, TeJOo, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHe BETUYMHBI, €JUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpochepa, MuHEpalbl, TOPHBIE TOPOABI, TOJIE3HBIC
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJJIACC

BemecTBo 1 XMMHYECKasi peaKkIus

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux i3nemeHtos [l .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHECHHHM CBOMCTB XHMHYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kajaus, KaJbIHMSI W HMX COCAUHEHUHW B COOTBETCTBUH C
MOJIOYKEHHUEM dJIeMeHTOB B [leproanueckoii cucreMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BelIeCTBA: BHJBl XMUMHYECKON CBs3M. THIBI KPUCTAUIMYECKHX PEIIETOK,
3aBUCHMOCTh CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKH M BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCSAIIMUXCS K Pa3JIMYHBIM KJaccaM HEOPraHMYECKUX COCAMHCHHH, T'€HETHYEeCKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarus XMMHUYECKUX PEakIUil M0 pa3lIWYHbIM MpH3HAKaM (M0 YHCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeMmIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIAOTEPMHUUYECKHE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsitTne o ckopoctu xuMuyeckoil peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTepOTreHHbIX peakuusax. [loHarue o



karanuze. IlonsaTe o xumuueckoM paBHOBecUU. DakTOphl, BIMAIOIIME HA CKOPOCTH
XMMHMUYECKOHN PEaKIUU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. COoCTaBIEHHE YPAaBHEHHM OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIX
pEaKLMi C KCIIOJIb30BAaHUEM METO/A HIEKTPOHHOIO OanaHca.

Teopust 37€KTPOAUTUYECKON NUCCOLMALUU. DJIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonst,
aHUOHBI. MeXaHM3M JHCCOIMALIMM BEUIECTB C pa3jIMYHbIMM BHUJIAMU XUMUYECKOM CBSA3U.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakiun moHHOrOo OOMeHa. YCIIOBUS MPOTEKAHUsS pEaKIUii HOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMHM M COJEH B CBETE
Mpe/CTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peakIuu Ha HOHBI
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M aiMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpHs),
UCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XMMMUYECKON peakIMy OT BO3JACHCTBHS pa3iIUYHBIX
(GakTOpOB, HCCIEAOBAHUE 3JIEKTPONPOBOJHOCTU PACTBOPOB BEILECTB, MPOLECCA IUCCOLHALUN
KHCJIOT, IIeJIo4ed M cojed (BO3MOYKHO HCIIOJIb30BAaHUE BHUAEO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WJITIOCTPUPYIOLUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHE Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3lokKeHHs, COEAMHEHHUS),
pacro3HaBaHHe HEOPraHMYECKUX BELIECTB C IOMOIIbIO KaueCTBEHHBIX PpEeaklUil Ha HOHBI,
peleHne SKCIepUMEHTAIbHbIX 3aa4.

Hemeranibl U X coeUHEHUS

OOmiast xapakTepucTuka rainoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJOTE€HOB.
XUMHUECKHE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  XsopoBogopor. ConsiHas  KHCIOTa, XUMHUYECKHE CBOMCTBA, IOJIydeHHeE,
npuMeHeHue. JlelicTBre XJI0pa U XJI0POBOIOPO/Ia Ha OpraHu3M uesloBeka. Baxkneilme xnopuast
U MX HaXOXJEHHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (uU3MUecKHe CBOMCTBAa IPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJU(BHUKAIMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceprl. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3MUYECKUE U XUMHUYECKHE CBOMICTBa
(oOmme Kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucioThl. ColM CepHOM KMCIOThI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKAlolleW Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arpsS3HEHUE BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOE€HHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEHM OKHCICHHsA. A30T, pacupocTpaHeHuWe B Hpupojae, (Qu3Mueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KHUCIIOTa, €€ IMOJIydeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelbl COCTUHEHUSIMHU a30Ta (KUCIOTHBIS
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Pochop, amnoTponHbie MoAUDUKAIIU
dochopa, duznyeckne n xummueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. Vcmosip3oBanue (ocdaroB B KayecTBe
MUHEpAJIbHBIX y100pEHUII.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENEHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOJU(HUKAIINN, PACTIPOCTPAaHEHHE B
npupoje, pu3nuecKue U XuMU4eckrue cBoiicTBa. Ayncopouuns. KpyroBoport yriepoaa B mpupo/e.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYecKUue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIO0TE3a INI00aTbHOrO TOTEIUIEHUs KJIMMaTa, MapHUKOBBIM 3¢ddekr. YronbHas kucioTa u eé
ConM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIJIEHHOCTH U CEJILCKOM XO351CTBE.

[lepBoHauanbHble TOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COEIMHEHUSX Yriepoja
(MeraH, OTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJIMIEpPUH, YyKcycHass Kuciota). IlpuponHsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [[oHATHE 0O OHMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUIH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienuss o6 okcuae kpemHus (I1V) wu
KpeMHHEBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. [IpoGiembl
0€30MacHOTO UCTOJIb30BAaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCEJHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oOpa3l[OB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3MYeCKue U XUMHUYECKHE CBOMCTBA rajoreHOB M MX COETUHEHHH (BO3MOMXHO
HCII0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMU (BO3MOXXKHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONIOJEHHE Ipoliecca OOYIrJMBaHMA  caxapa IOoJ  JIeHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3y4EHUE XUMUUYECKUX CBOMCTB pa30aBICHHOW CEepHOM
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cyinb(arT-uoH W HaONIIoJeHue MpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKE BHAEOMATEpUAJIOB), 00Opa3iaMu a30THBIX U POCcOpPHBIX yA0OpeHuH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, I[POBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI C MEIb0 (BO3MOXKHO
UCIOJIb30BAHNE BUAECOMATEPHUAJIOB), M3y4E€HHE MOJeNell KPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM NpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHHe
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJECHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAaT-MOHBl M M3y4Y€HHE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKLIHeH
CHJIMKQTHOM NPOMBIIIJICHHOCTH, PEIIeHUEe 3KCIIEPUMEHTABbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COEAUHEHUS.

MeTaJlIbl M UX COEAMHEHHSA



OOmiasi xapakTepuCTUKa XWMHUYECKUX OJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnusd B [lepuoanueckoi cucreme xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTaminyeckas CBA3b M METAJUTMYECKas KpUCTAJUTNYECKas
pemeéTka. DIEKTPOXUMHUYECKUN psAll HalpsHkKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MetayuioB. OOmMe CcrocoObl MOMydeHUs MeTaIoB. [IoHATHE O KOPPO3WU METaIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI KX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
UX IPUMEHEHUE B OBITY M IPOMBIIILIEHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinuecko cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpgeneeBa, CTpOEHUE UX aTOMOB, HaXOXJEHHE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUs U Kanus. [Ipumenenue
LIETOYHBIX METAIUIOB U UX COCTUHECHUM.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJjioxkeHue B [lepuoamueckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaxOXKJICHHUE B
npupoae. OU3znyeckue U XMMUYECKHE CBOMCTBA MarHus W Kaiablus. BaxkHedmne coeauHeHus
Kanpus (OKCHJI, THAPOKCU], coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHMIL: TosiokeHUe B Ilepmonnueckoll cucrteMe XUMHUYECKHX 3ieMeHToB J[. M.
MenneneeBa, CTpOEHHE aTOMa, HaXOXJAeHUE B npupoae. OPuU3ndyeckne 1 XMMHYECKHUE CBOMCTBA
ATIOMUHUSI. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucteme xumuyeckux isnementoB [l .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouzndeckne 1 XMMUYECKUE CBOMCTBA
xene3a. Oxcuapl, ruapokcuasl U com skenesa (1) u xemesa (I1l), ux cocraB, cBoiicTBa U
MOJTy4YEHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3laMy METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yNbTaTOB KOPPO3WH METaIOB (BO3MOXKHO MCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUSI OKCHJIA KAIBITUS M HATPHUS C BOJOU (BO3MOXKHO MCIOJIb30BAHUE
BHJIEOMATEPUAJIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKele3a B
KUCTIopoe  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, aTlOMUHUS, [IMHKa, kerne3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IIAMEHH MOHAMH HATPHS,
KaJusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCe0BaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHMS U THIPOKCUIA IMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuii B ObITy. IlepBas momMoImip Npu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYECcKOe 3arpsi3HEHHE OKpYKarolel cpeabl (MpeieibHas JOoMmycTUMasi KOHIEHTpalus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0rHYECKUX MpooieM.

Xumuueckuii IKcnepumenm:

M3y4eHHne 00pa3lioB MaTepuanoB (CTEKIIO, CTIaBbl METAJIOB, MTOJTMMEPHBIE MaTepUarbl).

Mescnpeomemmnuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMHUH B 9 Kilacce OCYyLIECTBIISAETCS
4yepe3 HCIOJIb30BaHHWE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSATH,
SIBJISIFOLLUXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX PEMETOB €CTECTBEHHO--HAYYHOTO LUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHSTHUS: HAay4HbIH (akT, THUIIOTE3a, 3aKOH, TEOpus,
aHalM3,  CHHTE3,  KIacCHU(UKaIus,  MEePHOJUYHOCTh,  HAONMIOJCHHE,  JIKCIICPUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MOJIEIb, SIBIICHHUE, TAPHUKOBBIN dPPEKT, TEXHOIOTHS, MAaTEPUAIIHI.



dusuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIUJ, W30TOIbI,
PaaOaKTUBHOCTD, MOJICKYJIA, BHGKTpI/I‘-IeCKI/If/'I 3apsnm, IIPOBOJHUKH, MOJIYIIPOBOJAHHWKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, Ias,
pacTBOp, pPacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKa, CIJIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHUIIBI I3MEPEHUS], KOCMHUYECKOE IIPOCTPAHCTBO, TUIAaHETHI, 3BE31b1, COJHIIE.

buonorus: ¢oTtocunTes, npixanue, Omocdepa, PKOCHUCTEMa, MUHEpaJbHBIE YI0OpeHUs,
MUKPOIJICMECHTBI, MAKPO3JICMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

I'eorpadus: atmocdepa, rtuapochepa, MuUHEpanbl, TOPHBIE TIOPOJBI, TOJIC3HBIC
HCKOITaCMBIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOT'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJAbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHUSI XUMHUHU B €IUHCTBE Y4COHOM M BOCITUTATEIBHOM EATEILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHMCKMMH  COIIMOKYJIBTYPHBIMH H  JyXOBHO-
HPAaBCTBEHHBIMHU [IEHHOCTSIMH, TMPUHATHIMH B OOIIECTBE MPAaBHJIAMH W HOPMaMH IMOBEICHHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHS M COLMATM3AINN O00YIaFOIITHXCS.

JIMYHOCTHBIE PE3yabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIHUXCS PYKOBOACTBOBATHCS
CHCTEMOW MO3WTHUBHBIX [EHHOCTHBIX OPHUEHTAIMI M PaCIIMpPEHHE OIbITa JEATSIHHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIIEHHUS K OTCUYECCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyIHOMY
HACIICAINIO0, MOHUMAHHS 3HAYCHHUS XMMHYCCKOW HAyKH B KM3HM COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(OpMAIUEl O MEPEAOBBIX JTOCTHKEHUAX U OTKPHITHIX
MHPOBOM M OTEYECTBEHHON XMMHH, 3aMHTECPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOWCTBE
MHpa 1 00IIEeCTBA;

2) rpasKIaHCKOr0 BOCIUTAHUSA:

MPEACTAaBICHHS O COLHAIBHBIX HOPMax MW IpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE, KOMMYHHUKATHBHOM KOMITIETEHTHOCTH B 00IIECTBEHHO II0JIE3HOM,
yueOHO-HCCIEI0BATEIbCKON, TBOPYECKOM M APYIMX BHIAX JICATEIBHOCTH, TOTOBHOCTH K
pasHO0Opa3HOl COBMECTHOM JEATEIbHOCTH IIPH BBIMOJIHEHUH YUCOHBIX, IIO3HABATEILHBIX 3a/1a4,
BBIMOJHCHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO3[aHMHM YYEOHBIX MPOCKTOB, CTPEMJICHHUS K
B3aMMOIOHUMAHHUIO M B3aUMOIIOMOIIM B IMPOIECCe TOH ydeOHOW AEATETbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEACHHE M TMOCTYIKM CBOMX TOBAPHIICH C MO3MIMH HPABCTBEHHBIX H
MPABOBBIX HOPM C YYETOM OCO3HAHHS MOCIIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI' O MO3HAHUS:

MHPOBO33PDEHYECKHE  MPEIACTABACHHS O  BEIMECTBE W  XHMHYECKOH  pEaKiuM,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIOIIME OCHOBY JIJIst
MOHUMAaHUS  CYIIHOCTH HAayYyHOW KapTUHBI MHUpPA, MPEIACTAaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBA3SIX YEJIOBEKa C MPUPOTHON CPelor, O poJin
XMMUU B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIC MOTHBBI, HAIPABJICHHBIC Ha IOJIydCHHE HOBBIX 3HAHUH MO XHMUH,
HEOOXOJUMBIC [UII OOBSCHEHHS HAOJI0JaeMbIX TMPOIECCOB W SBJICHMI, TO3HABATEIBHOM,
WHGOPMAIIMOHHON U YUTATEIBCKOW KYJIbTYPbhI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHOM paObOThI



C y4eOHBIMH TEKCTaMH, CIIPABOYHON JTUTEPATYpPOU, NOCTYHMHBIMH TEXHHUYCCKHUMH CpPEICTBAMU
MH(OPMAIMOHHBIX TEXHOJIOTUH;

HMHTEpEeC K OOYYEHHIO M TO3HAHWIO, JFOO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIICHHOCTH U YPOBHS OOyUYCHHS B JabHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHUE I[EHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3I0POBBI 00pa3 JKH3HHW, OCO3HAHHE IOCIEACTBUN W HENPHUATHE BPEIHBIX
NpUBBIYEK (YMOTPEOJIICHUS aJKOTOJISl, HAPKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOIIOACHUS
mpaBwI 0€30MaCHOCTH MPH OOpAIEHUU C XUMHYSCKAMHU BEIIECTBAMH B OBITY W peabHOM
KU3HH,

5) Tpy10BOr0 BOCIIUTAHUSI:

HWHTEpEC K MPAKTUYECKOMY M3yUYEHUI0 TPOQECcCHil U Tpyia pa3IndHOrO POJa, YBaXKECHUE K
TPyAy H pe3yidbTaTaM TPYAOBOH JACSITEILHOCTH, B TOM 4YHCJICE HAa OCHOBE NPHMCHCHUS
MPEIMETHBIX 3HAHWA TI0 XUMHUH, OCO3HAHHBIA BBIOOP WHIUBUIYATBHOW TPACKTOPUHU
MPOJIOJKEHHST O00pa30BaHUS C YYETOM JIMYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XHWMUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHOW MPO(EeCcCCHOHATLHOU JESITEIBHOCTH H
pa3BHUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJIAITHPOBATELCS B TIPOPECCHOHATBHON CPE/IE;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

AKOJIOTUYECKH I1eJIeCO00pa3Hoe OTHOIICHUE K MPUPOJEC KaK MCTOYHHKY KU3HHU Ha 3eMile,
OCHOBE €€ CyIeCTBOBaHUS, MOHMMAHWE IIEHHOCTH 3JI0POBOTO MU 0O€30MacHOrO o0pas3a KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M MCHUXUYECKOMY 3J0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBII 0€30TaCHOTO TTOBEJCHUS TPpU pabOTe C BEIIECTBAMH,
a TaKKe B CUTYalUsAX, YTPOKAIOIIUX 30POBBIO U KUZHHU JIOCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJy4yaeMble MpPU HM3YYEHUM XHUMHUHU, Ul PELIeHUS
3a7a4, CBSI3aHHBIX C OKPYXaIOUIEH MPUPOTHON CPENOH, UIsl TOBBILIECHUS] YPOBHS SKOJIOTUYECKOM
KYJIBTYpPbI, OCO3HAHHUS INI00ATBHOTO XapakTepa SKOJIOTHUECKUX MpoOJieM U MyTed WX peuieHus
MIOCPEJICTBOM METO/IOB XMMHH, SKOJOTHYECKOTO MBIILICHHUS, YMEHUS PYKOBOJACTBOBAThCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COLIMANILHOM MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MmeranpeaMeTHBIX Ppe3y/lbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIE MOHATUS (3aKOH, TEOPHsl, MPHUHIIUI, TUIIOTe3a, (PaKT, cucrema,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI M3 ATUX MPeaMeTOB (OPMUPOBATH MPEJICTABICHUE O
L[EJIOCTHOM HAy4YHOW KapTWHE MHpa, U YHHUBEpcalbHbIe yueOHbIE AeWCTBUS (IIO3HABATENIbHEIE,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOPbIE OOECHEeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU e TeNIbHOCTH.

Ilo3HaBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIE TelcTBUS

ba3zoBble jornyeckue 1eMcTBus:

YMEHHSI UCIOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUIEHUS TP OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICT XHMHUYECKUX TMOHATHH (BBIAEISATH WX XapaKTepHbIE TMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JIPYTUMH TOHATHUSMH), UCTIONB30BATh MOHATHUS AJS OOBSICHEHHS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMpATh OCHOBAaHUS M KPUTEPHUH Ui KIACCHU(PUKAIIUU
XMUMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIINI, YCTaHABIUBATh MPUIHHHO-CIIC/ICTBEHHBIEC CBS3H
MeXIy 0OBEKTaMU U3YYEHUsI, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHEIE, 1eTyKTUBHbIE,
10 aHAJIOTUH ), JIENIaTh BBIBOJIBI U 3aKITIOUYCHHUS;



YMEHHE MPUMEHSTh B MPOIECCe TO3HAHUS MOHATHS (MIPEIMETHBIC U METANPEAMETHEIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HWCIIOIh3yeMbIle B XHMHH, MNPEoOpPa3oBBIBATH HIMPOKO
MIPUMEHSIEMbIE B XHMHH MOJICIbHBIC MPEJACTABICHUS — XUMHUYECKUHN 3HAK (CHMBOJI DJIEMEHTA),
XuUMHuUYecKas ¢GopMyla M ypaBHEHUE XHUMHYECKOW peakuud — TMpU PEHICHHH YdeOHO-
MMO3HABATEIBHBIX 33724, C Y46TOM OTHUX MOJCIBHBIX MPEICTABICHUNA BBISBIATH U
XapaKTEepPU30BaTh CYMICCTBCHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XUMHUYECCKHX BEIICCTB H
XUMHYECKUX PEAKIIHA, BBISBISATH OOIIHE 3aKOHOMEPHOCTH, NMPHYUHHO-CICACTBCHHBIC CBS3H U
MIPOTUBOPEUUS B M3y4aEMBIX MPOIECCAX U SIBJICHHUSX.

Ba3oBble uccienoBareibcKkue 1edCTBUS:

YMEHHE WCIIOJb30BaTh MMOCTABJICHHBIC BOTPOCHI B KaUeCTBE HHCTPYMEHTA ITO3HAHUS, a
TakKe B KAaueCTBE OCHOBBI Ui ()OPMHUPOBAHWS THUIIOTE3BI TI0 IPOBEPKE TPABHILHOCTH
BBICKa3bIBAEMBIX CYXJICHUN;

MPUOOpETEHHE OTbBITA TO IUIAHUPOBAHUIO, OPraHW3aIlMU U TPOBEJACHHUIO YICHHUSCKHUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHWS W BBIBOJBI 10 pe3yabTaTaM MPOBEAEHHOTO OTIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTAHHOM padoTe.

PadoTa ¢ undopmanmueii:

YMEHHE BBIOUpaTh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3TNIHBIX BUIOB
1 (HOpM TPEJICTABJICHHS, ITOJTydaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMYJISIPHAS JTUTEpaTypa
XHMHYECKOTO COJCp)KaHMsI, CIPABOYHBIC IMOCOOMS, pecypchl HWHTepHeTa), KPUTHUYECKU
OIICHUBATh MTPOTUBOPECUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHATH Pa3IM4YHbIE METO/IbI M 3allPOCHl IPU MOUCKE U 0TOOpe MHbOpMaUU U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOAUMBIX Ul BBITIOJIHEHUS YUEOHBIX U MTO3HABATEIbHBIX 33424
OTNpeeIEHHOTO THUIIAa, MPUOOpPETEHHE OIbITa B 0O0JACTH WCIOJIB30BAaHUA HH(GOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaIEHUE KYIbTYpOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeAcTaBICHUS
uHpOpMallUd ¥ WIJUTIOCTPUPOBATH pellaeMble 337ayll HECJIOKHBIMH CXEMaMHU, JAWarpaMMaMu,
npyrumu opmamu rpaduKu ¥ ©X KOMOUHAIMAMUY;

YMEHHME HCMOJIb30BaTh W aHAIM3UPOBATH B Ipollecce Y4eOHOM U HcCCieloBaTeNbCKOU
JEeSITeIbHOCTH UH(POPMAIIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJIBLCKOT0 X0341iCTBa U TPAaHCIIOPTa
Ha COCTOSTHHE OKPYXKAroIIel MPUPOTHON CPEIbl.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe J1eiCTBUSA:

YMEHHsI 3aJaBaTh BOMNPOCH (B XoJe Jauanora u (WiId) AMCKYCCHHM) IO CYILECTBY
obcyknaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTEIBHO BBITOJIHEHHUS
MIpeII0>KEHHOM 3a/1a4H;

YMEHHUS TIPEACTABIAThH NOJMyYeHHbIC PE3yabTaThl TO3HABATEIBHOMN AEITEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JeJaTh IPE3CHTAlUI0 PE3yAbTAaTOB BBINOJHEHUS XUMHUYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OTBITA, JIA0OPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHsI YUeOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW MO3HABATENbHOU U
HCCIIEIOBATENIbCKON AEATeTbHOCTH TpPU PEIISHUH BO3HHUKAIOMIMX MpPOOJeM Ha OCHOBE y4éTa
oOIIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCyXkAeHHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJUHAIIMS COBMECTHBIX JACHCTBHIA, ONpeAeNeHue KPUTEPHUEB MO OIICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IpYyTHeE).

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe NelicTBHUS:



YMEHHE CAMOCTOSITENIHO ONPEIENATh 1eU JESTEIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIUPOBaTh M NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JAEATENIBHOCTb, BBHIOMPATH
Hanbosiee APQPEeKTHBHBIC CIOCOOBI pelmIeHHs YUeOHBIX M [O3HABaTEIbHBIX  3aad,
CaMOCTOSITEJIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AJITOPUTM JEHCTBUM IpU
BBINIOJIHEHUM 33JaHUil ¢ Y4€TOM MOJY4YE€HHS HOBBIX 3HAHMH 00 HU3y4yaeMbIX OOBEKTaX —
BEIIECTBAX U PEaKIUAX, OLCHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJIEHHOM 1LIeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPE/AJIaraéMble B YCIIOBUU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3ylIbTATOB [0 OCBOEHHIO 00S3aTEIBHOTO COJEpXKaHUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHOM paboueld mporpaMMoil, BBIIEISAIOT: OCBOEHHbBIE
oOyyarolUMMuUCS HaydHble 3HAHUS, YMEHMsI U CIOCOObI JEHCTBUM, crenupuyeckue s
npeaMeTHo obnactu «XHUMHS», BHUIbl JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpEeTaINH, TPE0OPa30BaAHNIO0 U TPUMEHEHHUIO B PA3IMUHbIX YUYEOHBIX U HOBBIX CUTYalLIUSX.

K koHy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSITHUN: aTOM, MOJIEKYJa, XUMUYECKHUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMech (OJHOpPOOHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENbHAas aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEUIECTBAa, MOJb, MOJSpHas Macca, MaccoBas [JOJS XHMHYECKOTO
JJIEMEHTAa B COEIUHEHHH, MOJISIPHBIM OOBEM, OKCHJA, KHUCIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peakius, Kiaccuuxarus
peaKIMii: peakuy COCAUHEHUS, PeaKUN PA3JI0kKEHNs, PEAaKIIMK 3aMELICHUs, PEaKIIUU
0o0MeHa, K30- U IHJIOTEPMHUUYCCKUE PEAKIINH, TETUIOBOM d(PQEKT peakiuu, siapo aToma,
JIEKTPOHHBIA CJIOW aToMma, aTOMHas OpOMTalb, PagUyC aToOMa, XUMHUYECKas CBS3b,
MOJIApHAsl M HENOJISIpHAs KOBAJIEHTHAs CBsI3b, MOHHAs CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIs1 BeleCTBA (IPOLIEHTHAsI KOHIIEHTPALUs) B pacCTBOPE;

® JWUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKMX IOHATUH U NPUMEHSATH 3TH
MOHATHUS MPU ONMCAHUY BEILECTB U UX IPEBPALLCHUH;

® UCMOJb30BATh XUMHUYECKYIO CHMBOJHUKY JJIsI COCTaBJIeHHs (OpMYJT BELIECTB U
YpaBHEHUH XUMUYECKUX PEAKIIHIA;

® OIpeAessITh BAJIEHTHOCTh aTOMOB 3J€MEHTOB B OMHAPHBIX COEAMHEHHUSAX, CTEICHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, INPHHAUICKHOCTb BEIIECTB K
ONpeNieNIéHHOMY KJIacCy COEIUMHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAsl U HNOHHAs1) B HEOPTaHUYECKUX COCTUHEHHUSX;

e packpbiBaTh cMbici Ilepuonudeckoro 3akona JI. M. MenneneeBa: 1€MOHCTpUpPOBAThH
MOHMMaHHUE IEePUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHMX 3JE€MEHTOB OT HX
nosioxkeHust B Ilepuoanyeckoil cucTeMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMs, 3aKOHa ABOTazipo;

e ONHCHIBaTh M XapakTepu3oBaTh TabmuuHyo (opmy Ilepuoandeckoit cucrembl
XMMUYECKHUX 3JEMEHTOB: pasziMyaTh MOHATUS «IJaBHas moArpynmna (A-rpynmna)» u
«mobounass noarpynna (b-rpymma)», Manble u  OoiblINE NEPHOABI, COOTHOCHUTH
o0o3HaueHusl, KoTopele UMeroTcst B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
aneMmeHToB JI. 1I. MenneneeBa» ¢ YMCIIOBBIMH XapaKT€PUCTHKaMH CTPOECHHS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsi sAapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeneneHue ux Mo 3JIEKTPOHHBIM CIIOSIM);



KJIACCU(UITMPOBATH XUMHYECKHUE JIEMECHTHI, HCOPraHUYECKHE BEIIECTBA, XUMHUUYCCKUE
peakuuu (10 YMCIy W COCTABY Y4YacCTBYIOIIMX B PEAKIMU 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 3aBUCHMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MOYHOCTH TPOTCKAHUS XUMUICCKIX IPEBPAICHUIA B PA3JIMYHBIX YCIOBHSIX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO JIEMEHTa 10 (popMysie COeTUHEHHsI, 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€M — NI 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 IMPaBWJIaM OOpalleHusi 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 JOJIEN pacTBOPEHHOTO BEILIECTBA, IIIAHUPOBATH
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(HOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMECHHM:

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((EeKT peakluu, MOJib, MOJISIPHBIH 00BEM, PAcTBOP, HIEKTPOJIUTHI,
HERJICKTPOJINTHI, 3JEKTPOJIMTUYECKAs AUCCOLMAIMS, PpeakUU HOHHOro OOMeHa,
KaTaJln3aTtop, XMMHUYECKOE paBHOBECHE, OOpaTuMble U HeoOpaTUMble pPEaAKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUH,  OKUCIHUTENb,  BOCCTAHOBHTEID,
OKHCJICHME M BOCCTaHOBJIEHUE, AIJIOTPONMs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(koBaJieHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTaUIMYecKas pelérka, Koppo3us
METaJUIOB, CIUIaBBl, CKOPOCTb XUMHYECKOM pEaKUuu, IpeNeibHO JIOIyCTHMas
koHuentpamus [1/IK Bemecta;

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

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

ONPENENATh BAJICHTHOCTb U CTENEHb OKUCICHUS XUMHUYECKUX 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 COCIAWHEHWH, THII
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BEIIECTBA,



packpsiBaTh cmbica Ilepuoaumueckoro 3akoHa /[[. M. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro OHMMAaHME: OMHUCHIBATh U XapaKTepu30BaTh TabaumuHyo ¢Gopmy Ilepuonmaeckoii
CUCTEMBl XMUMHYECKHX OJJIEMEHTOB: pPa3inyaTh TMOHATUS «TJaBHas mnonarpymma (A-
rpynmna)y u «mobouyHas mnoxarpynmna (b-rpymma)», manble W OONbIIME EPHUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOphIE HUMEIOTCA B IEPHOAMYECKOW Tabiuie, ¢
YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOSHHSI aTOMOB XMMHUYECKHUX JIEMEHTOB (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;

KJIacCu(UIIMPOBATh XUMHUECKUE DJIEMEHTBI, HEOPraHMUECKHE BEIECTBA, XUMUIECKHE
peaknuu (M0 YHCIY W COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIJIOBOMY
3P PexTy, M0 UIMEHEHHUIO CTETICHEeH OKUCIICHHS] XUMUYECKHUX SJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOIIME U cHeuuduuecKkue XMMHUYECKHE CBOWMCTBA
MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPIKIAs OMMMCAHUE MMPUMEPAMU MOJICKYIISPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUSI SJICKTPOJIUTHYECKON JUCCOLMAIIMU KHUCIIOT, IIEJI0YEH U COJIeH,
MOJTHBIE ¥ COKpAIIEHHBIC YPABHEHUSI PEaKIMii HOHHOTO OOMEHa, YpaBHEHUS peaKIuii,
MOJATBEPXKIAIONINX CYIIECTBOBAHHE TEHETHUECKOW CBS3M MEXKAY BeEIICCTBAMU
Pa3IUYHbIX KIJIACCOB;

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

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOEHUS, BO3MO>KHOCTH
MPOTEKAHUSI XUMHUYECKUX MPEBPAILlEHU B PA3INYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popMylie COeIMHEHUs, MAaCCOBYIO 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
HWHCTPYKUHUSMHU O BBITIOJHEHUIO JTa0OPATOPHBIX XUMUYECKHX OTBITOB MO IMOJTYYEHHUIO
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-, TUIPOKCHI-UOHBI, KATHOHbBI aMMOHHMS 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 M3Y4YCHHs] CBOWMCTB BEIIECTB M XUMHUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJBI TO3HAaHUA — HaONIOJEeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHE,
IKCMIEPUMEHT (peaabHBI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
No Haumenosanue pasaeios u | KoaudecrBo 4acos
DJIeKTpOHHbIe (LN (POBbIE)
n/n TeM NMporpaMmMbl Bceero KonTpoJbHbIe IIpakTuyeckue
o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK

' MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBEKa

12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK

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

Hroro mo pazueny 20

Pa3znen 2. BaxHeiinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

21 Bosayx. Kucnopon. 6 1 bu6mmoreka [IOK

' [MousTHe 06 OKCHIAX https://m.edsoo.ru/7f41837c
29 Bonopon. ITonsitue o 8 1 bu6moreka [IOK

' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopel. [lonsitue 5 1 1 bu6moreka [IOK

' 00 OCHOBaHHUAX https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIACChI HEOpra- 11 1 1 bubnuorexa [JOK

' HUYECKUX COCITUHEHUMN https://m.edsoo.ru/7f41837c

Utoro mno pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xumnueckunx 3jaemMenToB JI. U. MenneneeBa. CTpoenne aToMoOB.
Xumnueckas cBsi3b. OKHCINTEILHO-

BOCCTAHOBUTEJIBbHBIC PCAKIIUH

3.1

[Iepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema
XUMHUUYECKUX DIIEMEHTOB /J[.
N. MenpeneeBa. Ctpoenue

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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aToma
3.2 ggr;f;;ifﬂtﬁicmﬂ%n- 8 1 bubmorexa [TOK

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

TEJIbHBIC PEAKITUU
Hroro no pazgeny 15
PesepBHOE BpeMs 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41837¢

OBUIEE KOJIMYECTBO YACOB 68 4

I10 ITPOT'PAMME

9 KJIACC

KosunyecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposbie)
Ne i/ IpOrpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCRne 0BpazoBaATEILHBIE
padoThI padoThbI pecypesI

Pasznes 1. BenmecTBO M XUMMYECKHE PeaKIu
11 [ToBTOpEeHUE U yriyoieHue 3HaHUH 5 1 bubnmuorexa [JOK

' OCHOBHBIX Pa3JIesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmuorexa [JOK

' peakmui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTUYECKAS JUCCOIHALIMS. 8 1 1 bu6mmoreka [JOK

' XUMHYECKUE PEAKIMH B PACTBOpaAX https://m.edsoo.ru/7f41a636

Utoro no pazneny 17

Pasznen 2. HeMeTa 1Bl M X COeIMHEHHS
21 OO11ast XapakTepUCTUKAa XMMUYECKUX 4 1 bubnuoreka [IOK

' sneMeHToB VIIA-rpynmnsl. [anorenst https://m.edsoo.ru/7f41a636
29 OO11ast XapakTepUCTUKAa XMMUYECKUX 6 bubnuoreka [IOK

' snemeHToB VIA-rpynnsl. Cepa u eé https://m.edsoo0.ru/7f41a636
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COCIMHEHUS
OOm1ast XxapakTepUCTUKAa XUMUYECKHX
bu6mmoreka [{OK
2.3 anemeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 )
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO01as XxapaKTepUCTUKA XUMUYECKUX Bu6morexa LIOK
24 aneMeHToB |VA-rpynnsl. Yraepoa u 8 1 2 https://m.eds00.ru/7f41a636
KPEMHUI U UX COCTUHEHUS — :
Wroro mo pazueny 25
Pa3jnen 3. Merajujibl U MX COeIMHEHUS
. bubnuoteka [JOK
31 e CBOACTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxkueiimme MeTaluIbl B KX COSIUHEHUS 16 1 2 Etl;lgg?/(rﬁ?dziorﬁﬂ 412636
Hroro mo pazgeny 20
Pasznea 4. Xumus v oKpy:Kamomas cpeia
bu6mmoreka [IOK
4.1 BemectBa 1 MmaTepuainbl B )KM3HU YEIIOBEKA 3 https://m.eds00.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOC BpeMst 3 bubmorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
MNOYPOYHOE IINIAHUPOBAHHUE
8 KUIACC
No KoaunvecTBo yacoB
, Tema ypoka Kontpoasubie | IlpakTuyeckue VICKTPOHHbIE LHPPOBLIC
n/n Bcero p p o0pa3oBaTte/ibHbIE PecypChl

padoTshI

padoThI
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[Ipenmer xumuu. Posie XuMuu B :KU3HU

bubnuoreka [IOK

L yejioBeKa. Tela U BelecTsa https://m.edsoo.ru/ff0d210c
2. [TonsTHE O METOMAX IMO3HAHKS B XUMHH bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuia
3 paboThI B TaOOPATOPHUH U TIPUEMBI bubnuotexa [JOK
' oGparenus ¢ 1a00paTOPHLIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMecH. CriocoObl bubmmoreka [{OK
' pasenenus cMecen https://m.edsoo.ru/ff0d26ca
S. ATOMBI ¥ MOJIEKYJTBI bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
6 XUMUYECKHUE DTIEMEHTHI. 3HAKH (CUMBOJIBI) bubnuoreka [JOK
' XMMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
7. [IpocThie U CIOKHBIE BEIIECTBA bubmorexa I[IOK
https://m.edsoo.ru/ff0d2a6c
8. ATOMHO-MOJIEKYJISIPHOE YICHHE bubmmorexa HOK
https://m.edsoo.ru/ff0d2d50
0. Xumnccran hopusse Barenmmoets atovion Bu6miotera LIOK
https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB
10. OrtHocHTenbHAas aTOMHas Macca. bu6mmoreka [JOK
OTHOCHUTEIbHAS MOJICKY/ISIPHAS Macca https://m.edsoo.ru/ff0d323c
11. MaccoBas 10151 XHMHYECKOTO 3JIEMEHTa B bubnuoreka [JOK
COCIMHCHUHU https://m.edsoo.ru/ff0d350c
12. KonunuecTtBo BemectBa. Mosb. MossipHast bu6mmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
13. Ddu3nYecKre U XUMHUYECKUE SIBICHHUS. bu6mmoreka [JOK
XuMHUUECKasi peaKIus https://m.edsoo.ru/ff0d37fa
14. IIpu3Haku U ycioBHs IPOTEKAHUS bubnuorexa [IOK
XMUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
15. [Ipaktuyeckas padora Ne 2 «Pa3nenenue bubnuorexa [IOK
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cMmecel (Ha mpuMepe OYMCTKH TIOBAapEHHOMN
COJIN)»

https://m.edso0.ru/ff0d28c8

16 3aKoH COXpaHEHUsI MaCChl BEIIECTB. bubnuotexa [JOK
' XuMHUUeCKUe ypaBHCHHUS https://m.edsoo.ru/ff0d3b88
17 Brerauciienust KomdecTBa, MacChl BEIIECTBA bu6mmoreka [IOK
' 10 YPaBHEHUSIM XUMHYCCKUX PEaKIHi https://m.edsoo.ru/ff0d5708
Knaccugpukarus XAMHUECKUX PeaKIinit

18. (coeMHEHNS, PA3IOKEHUS, 3aAMENICHHS, Eggg?;:?;iiorﬁlm 4334
oOMeHa) — '
M. B. JIoMOHOCOB — y4€HBIN- Bubnmorexa [IOK

19 SHIFIKTONEHCT. OB06MIeHRS K https://m.edso0.ru/ff0d40c4
cucTeMaTu3alus 3HaHui — ’

20 KonTtponsnas pabora Nel no teme bubnuoreka [JOK

' «BerecTBa 1 XUMHUYECKUE PEAKITHID https://m.edsoo.ru/ff0d4290
Bozmyx — cmech ra3oB. CoctaB Bo3myxa.

21. Kucnopos — 3J1€MEHT M IIPOCTOE BEIECTBO. Etptlgg'?/(r)r:eelaiiorﬁ/ffo da48e
O30H " '
®u3nyecKkue 1 XMMHUYECKHE CBOMCTBA

22. KUCII0poa (PEAKIMH OKHMCIICHUS, TOPEHHE). ﬁtptlgg'?/cr)r:eeltjitiorﬁ/ﬁo 44614
[Tonsitre 06 okcuagax — '

CriocoObI MoTyYeHHsI KHCIIOPO/a B

23. 71a00PATOPUM ¥ IIPOMBIILIEHHOCTH. ﬁggg?/ﬁzziiorﬁ/ﬁo 4497a
[IpuMeHeHne Kucnopoa — '

TemnoBoi 3 GeKT XUMHUUECKOH PEaKIIny,

24. MOHATHE O TEPMOXUMUYCCKOM YPaBHEHHH, ﬁﬁ%ﬁiﬁs&%ﬁﬁo 44790
9K30- U DHJIOTEPMHUYECCKHX PEAKITHSIX o '
Tomnuso (HedTh, Yroiab U METaH). Bubnmorexa [IOK

25. 3arpsi3HeHre BO3yXa, CioCO0bI €ro https://m.edsoo.ru/ffod4cda
MPEeAOTBPALLIEHUS E— :
IIpaktuyeckas padora Ne 3 o reme

26. «[lonmyuenue u cobrpaHue KUCIOPOa, bubmorexa LHOK

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4ae2
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27, Bozopox — ai1eMeHT U IPOCTOE BEIECTBO. bubnuorexa [IOK
HaxoxieHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28. duznyecKkne 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [{OK
Bojiopoja. [IpuMeHeHne Bogopoa https://m.edsoo.ru/ff0d4dd0
29. [ToHsITHE O KUCIIOTAX U COMSIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30. CriocoOblI nostyueHust BOA0poJa B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaxkTrueckas Ta Ne 4 o Tem
31. <<1P12nyqe;(l:/lean Ei%ipﬁne Bocz)lole)oga bubmmorexa [TOK
N ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHHUE €ro CBOMCTBY
. N bubnuorexa [JOK
32. MoustpHbIii 00bEM ra3oB. 3akoH ABOTrajpo https://m.edsoo.ru/ffod542e
w | Do b o s B LOK
. https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WJIM 00BEMY
M e B LOK
N https://m.edsoo.ru/ff0d5708
OTHOIIICHUM Ta30B
35. dusznvecKkue 1 XMMUUECKHE CBOMCTBA BOIbI bubmorexa [IOK
https://m.edsoo.ru/ff0d587a
36. CoctaB ocHoBaHui. [lonsrue 00 bu6mmoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
3. nenacommenmse pacraopst. Maccosen rons BuGimmorerca LIOK
’ https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pPacTBOpE
3. | dlpmrotossenme prorsopon ¢ onperercof Bubimmorerca LIOK
N . . https://m.edsoo.ru/ff0d5eba
MacCOBOM JIOJIEi paCTBOPEHHOTO BEIIECTBAY
39 KonTtponeHas padota Ne2 o teme bubnuorexa [IOK
«Kucnopoa. Bogopon. Bonay https://m.edsoo.ru/ff0d6342
40. Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[Tosydyenune u XMMHUYECKUE CBOMCTBA

bu6mmoreka [{OK

41.
KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHwusI: COCTaB, Kaccu(uKaIms, bubnuotexa [JOK
' HOMCHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne n XUMHUYECKUE CBOMCTBA bubnuorexa [JOK
' OCHOBaHUIA https://m.edsoo.ru/ff0d67ca
a4 Kucnotsr: cocras, knaccudukanms, bubmmoreka [IOK
' HOMECHKJIaTypa https://m.edsoo.ru/ff0dfee2
45, [Tosydenne u XMMHUYECKUE CBOMCTBA KUCIOT bubmmorexa ITOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemnue): HOMEHKIIATypa, CIoCcoObI bubnuorexa [JOK
' MOJIYUCHHSI, XHMHYECKUE CBOCTBA https://m.edsoo0.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
' «OCHOBHBIC KJIACCHI HEOPTaHHYCCKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bu6moreka [IOK
' HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
49 O06o01EeHNe U cUCTEMATU3alMs 3HAHUN bubmmorexa LIOK
' B t https://m.edsoo.ru/00ad9cb2
KontponpHas padota Ne3 mo teme BuGnuotexa LIOK
50. "
OCHOBHLIGJ?J‘I&CCH HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
COCJIMHEHU I
[TepBbie OTBITKH KIacCU(pUKAITIU BuGnuorexa LIOK
51.
XUMUYECKUX 3J1eMeHTOB. [loHaTHe 0 rpynmax https://m.edso0.ru/00ad9ffa
CXOJIHBIX AJIEMEHTOB
[Tepuonnueckuii 3akoH u Ilepuoanueckas
52. cucTeMa XuMU4Yeckux aneMeHToB /1. 1. BH6H_HOTeKa HOK
https://m.edsoo.ru/00ada52c
Memneneena
S3. Ilepuoasl, rpynmsl, IOATPYIIIILL bubnuorexa [IOK



https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/00ada52c

Crpoenune atoMoB. CocTaB aTOMHBIX SJIED.

bubnuoreka [IOK

o4. H30TOmBI https://m.edsoo.ru/00ada342
TPOEHHU KTPOHHBIX YeK aTOMOB
55. BCJIg)l\f[):HTOeBB{_IIZpI/fOOZII/IHCCK(z)?;IOi:IIfI)CfeMiI(,)Z[.OI/I. Bubmmorexa HOK
https://m.edsoo.ru/00ada6bc
Menpeneena
o5 XapakTeprucTUKa XUMHIECKOTO DIIEMEHTa T Butmorexa [IOK
. ero noJjioxkeHuto B [leproamueckoii cucreme httos://m.ed /00adag24
ps://m.edso0.ru ada
. N. MenneneeBa
3navenue [leproanueckoro 3aKoHa ajis
57 pa3BuTHUA HayKu U npaktuku. . 1. bubnuoreka [JOK
' MemneneeB — y4EHBIH, TIEIaror u https://m.edsoo.ru/00ada96e
TP IaHUH
58. DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuorexa [JOK
XUMHUUYECKUX DIEMEHTOB https://m.edsoo.ru/00adaab8
59. HoHHasg XUMUYECKast CBSI3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60. KoBasieHTHas IONSAPHAs XUMUYECKAs CBS3b bubmorexa I[IOK
https://m.edsoo.ru/00adaab8
61. KoBasnieHTHast HEMOJISIpHAsS XUMUYECKas CBA3b bubmorexa [IOK
https://m.edsoo.ru/00adaab9
62. CreneHb OKHCICHUS bubmmorexa [IOK
https://m.edsoo.ru/00adae28
63. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH bubmorexa [IOK
https://m.edsoo.ru/00adb076
64. OKHCIAUTENN U BOCCTAHOBUTEIU Eubmorexa OK
https://m.edsoo.ru/00adb076
65. KonTtponsHas pabota Ne4 mo teme bubnuoreka [JOK
«CtpoeHune aromMa. XUMHUYECKas CBSI3b» https://m.edsoo.ru/00adb486
66. PesepBHrlit ypok. O6001IeHNE U bubnunoreka [JOK
CHCTEMATHU3aIUs 3HAHUH https://m.edsoo.ru/00adb33c
67. PesepBHblii ypok. O0006LIEHNE U Bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

https://m.eds00.ru/00ad9ch?2

PesepBHeIit ypok. O600IICHHE 1

bubnuoreka [IOK

68. CUCTEMATH3AIUs 3HAHUMA 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 6
9 KJIACC
KoauuecTBO 4acos
Nen/m | Tema ypoka Beero Kontpoabneie | Ilpakrudeckue | JJIEKTPOHHbIE HH(POBLIE
padoThI padoTsI o0pa3oBaTe/ibHbIE Pecypchl
ITepnognuecknit 3axkoH. Ilepmoandeckas
1. CIf(E)Te(;/Ii XI:I(\:/II/I‘—IesIfI/D(: BJ'ICI\?G)H”([)(J)IB JIC.CI/IE.1 1 bubmorexa HOK
https://m.edsoo.ru/00adb59e
MenneneeBa
2 oo oeA o8 MDA T ) Bu6morera LIOK
' https://m.edsoo.ru/00adb6b6
TepUOI0B
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
' HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunn xuMuueckoil CBSI3U U THUIEI 1 bu6mmoreka [JOK
' KPUCTAUTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5. «IToBTOpeHue U yriyOneHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
6 Kinaccudukanus XuMU4eCcKuX peakiiui 1mo 1 bu6mmoreka [JOK
' pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
7 Howsne o roworerone n roreporommsrs | 1 bu6morera LIOK
https://m.edsoo.ru/00adbe9a
peaKIusax
[ToHATHE O XUMUYECKOM PABHOBECHHU.
8 DakTOopsl, BIUAIOIINAE HA CKOPOCTh 1 bubnuorexa [IOK
' XMUMHUYECKON PEeaKINH U MOJIOKEHUE https://m.edso0.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
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9 OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC bub6mmoreka [{OK
' peakiuu https://m.edsoo.ru/00adcade
10 Teopus 31eKTPOIUTHUECKOMN TUCCOLMALINH. bubnuorexa [JOK
' CwiibHbIC U cl1a0bIe 3JICKTPOJIUTHI https://m.edsoo.ru/00adcd68
11. HoHHbIE ypaBHEHHUs peaKkui bubmorexa LHOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KMCIOT ¥ OCHOBAHUM
12. B CBeTeel'([:pe;C(;a(l;Hng/;I 0(;: oL HOSHORE Bubmuorexa HOK
5 https://m.edsoo.ru/00add5d8
AIEKTPOJUTUUECKON JUCCOIMAIITT
XUMHUYECKHE CBOMCTB 1 B CBET
13. npeHCngneIiHCﬁ (())6CSJI:K(”:F(1))J-(I)CJ'II/ITI/IC‘I:CKGOI71 bubmorexa HOK
https://m.edsoo.ru/00add8b2
JTUCCOTHAITAN
14. [TonsiTue o ruapoIU3e coJie Bubmaotexa LIOK
https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK
15. O06o01enre 1 cucTeMaTru3amus 3HaHUH https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuorexa [IOK
' IKCIIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
o
17 Onemommimesn uecom Bu6miotera LIOK
https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUH B PACTBOPAX)
18 OO6mrast XxapaKTepUCTHKA FaJIOTeHOB. bubnuoreka [JOK
' XUMHUYECKUE CBOMCTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19, xwieome cnoficrma, moons Bumiotera LIOK
' ’ ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
20, | lonyacmmie comsmon nucaons, myscne BuGmotera 110K
' w7 ’ https://m.edsoo.ru/00ade348
€€ CBOMCTB»
BLI‘{I/ICJ"IJGHI/IH M0 YPAaBHEHUSAM XUMHYECKHUX Bubmiorexa LIOK
21. peaxiui, eciiu OJJUH U3 PeareHToB JaH B

U30BITKE

https://m.edsoo.ru/00ade488
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22 OO6mas xapaktepuctuka 3neMeHToB VIA- bubnuorexa [JOK
' TPYIIITBI https://m.edsoo.ru/00ade64a
TPOIHBIC MOU(DHUKAINH CEPBI.
23. QEQSXI;[ZHHe ecepc;fII H(beé :(I)lennfleell)mﬁ B bubmmorexa LIOK
0 https://m.edsoo.ru/00ade64a
pHUpOJie. XUMUIECKHE CBOHCTBA CEPBI
24 CepoBonopo, cTpoeHue, pu3nyeckue u bubnuorexa [JOK
' XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
KCHJTBI CEPHI. Hasi KUCJIOT
25. gngnri[ec;flg u )g/lel\fnjecxnznc(:)lajl%cma bubmorexa LHOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE PEAKIIUH, JeKaIIe B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIOC00a MOTy4eHust bubnuoreka [JOK
' CEpPHOM KUCIOTH. XUMHUYECKOE 3arpsI3HEHNE https://m.edsoo.ru/00adec8a
OKpY)KaIOIIEen Cpeibl COETUHEHUSIMH CEPbI
Brruncnenne maccoBoit 10U BBIXO/1a bu6moreka [IOK
217. .
MPOIYKTa PEaKIHH https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 31eMeHToB VA-
rpynmnsl. A30T, paCIpOCTPAHEHHUE B bubnuorexa [JOK
28. ]
npupoje, GU3HIECKHE U XUMHUCCKUE https://m.edsoo.ru/00adeea6
CBOICTBA
29 AMMHaK, ero pu3ndecKkue U XUMUIECKHE bubnuoreka [JOK
' CBOMCTBA, MMOJIy4CHHE U IIPUMCHEHNE https://m.edsoo.ru/00adf004
o
S ufimorera LIOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, eé Gusndeckue u bubnuoreka [JOK
' XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
32 aMMOHHSI B KQUeCTBE MUHEPATbHBIX bubnmoreka [JOK
' ynoOpenuil. XuMudeckoe 3arpsa3HeHne https://m.edsoo.ru/00adf518
OKpYKaroIlel cpeibl COeAMHEHUSIMHU a30Ta
33. ®ocdop. Oxenn pocdopa (V) u pochopnas bubnuoreka [IOK
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KHCIIOTA, (U3MYECKHE U XUMHUECKUE
CBOMCTBA, MTOJIIy4CHUE

https://m.edso0.ru/00adf68a

Hcnons3oBanue pochaToB B KauecTBE

34 MUHEpaJIbHBIX y100peHuil. 3arps3HeHue bubmmorexa LHOK
' N ’ https://m.edsoo.ru/00adfc20
PUPOTHOM cpenbl pocdaramu
35 Yrnepon, pacupoCcTpaHEeHHE B IPUPOJE, bubnuorexa [JOK
' (bu3MUecKre U XUMUYECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepojaa, ux Gpusndeckue u
36 XUMHYECKHE CBOMCTBA. IKOJOTHICCKUE bu6mmoreka [{OK
' po0JIeMBbI, CBSI3aHHBIE C OKCHJIOM yIIiepoJia https://m.edsoo.ru/00adfebe
(V)
37 VYroapHas KucoTa U €€ CoTu bubmmorexa HOK
: https://m.edsoo.ru/00ae006¢
ITpakTryeckas Ta Ne 4 o Tem
38 “l'lfsnyqezzleayraiizlcicj)\fro ra;)a o bubmorexa [TOK
' i " https://m.edsoo.ru/00ae027e
KadecTtBeHHas peakiys Ha KapOOHAT-HOH
3. oprammcern neuectma xan o Butmorexs LIOK
' https://m.edsoo.ru/00ae054e
COCTMHECHUSX yTIIepoia
40 Kpemuwuii u ero coenuHeHus BErbmaorexa LOK
' https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue
a1 SKCIEPUMEHTAIBHBIX 3314 110 TEME bu6mmoreka [JOK
' «Baknelime HEMETAJUIBI U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
2. | B neveramm Bu6mmorexa LIOK
' https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
43 3JIEMEHTOB — METAJUIOB. MeTamnyeckas bubmuoreka [JOK

CBSI3b U METAJUIMYECKAs KPUCTAILUINYECKAs
pemérka. Pu3nyeckue CBOKMCTBA METAIIOB

https://m.edso0.ru/00ael103e
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XUMHYECKHE CBOUCTBA METAJIOB.

44, DNEKTPOXUMHUYECKUN Psijl HAIIPSDKEHUN bubmmorexa LHOK
MCTAIOB https://m.edsoo.ru/00ae1156
OO6mue crocoOb! IOTYYCHHS METAJLIOB.

45, CrmuiaBbl. Beruncienus no ypaBHEeHUSIM bubnuorexa [JOK
XUMHUYECKHX PEaKIUi, eClI OJMH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJIEPKUT MPUMECH

46. [TonsaTre 0 KOPPO3UU METAIIIOB bubmmorexa [TOK

https://m.edsoo.ru/00ae1278
bubmnoreka [IOK

47 [lenoumsie meranel https://m.edsc]i).ru/Oan14b2

48. OKcHIbl ¥ THAPOKCUIBI HATPUS U KAJTHS BH6H_H0TeKa HOK

https://m.edsoo.ru/00ae14b2

49. IllenouHo3eMeNbHBIC METAIIIBI — KATBIIMN U bu6moreka [IOK
Mariui https://m.edsoo.ru/00ael5e8

50. Baxneiiime coequHEHNS KaJIbIIU Bubmaotexa LIOK

https://m.edsoo.ru/00ael5e8

51. O0o001Ienre U cucTeMaTH3alys 3HAaHUH

52. JKéctkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS BH6H_HOTeKa HOK

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

.| "Ermoom sommtm moroms o Bumorexa LIOK
yerpanerms” https://m.edsoo.ru/00aelae8

N bubanoreka [HOK

54 AmioMUHUH https://m.edsc])lo.ru/Oanlc64

55, AMdoTepHbIe CBOMICTBA OKCHIA U bubnunoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64

bubanoreka [HOK

56. Keneso https://m.edscﬂ).ru/Oan1d86

57, Oxcuppl, THAPOKCH B U conu xkene3a (1) u bubmuoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6

58. O0001IeHNEe B CHCTEMATH3aLKs 3HAHU I
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[Ipaktudeckas padora Ne 7. Pemenue

59. SKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME 1 bubmorexa [TOK
N https://m.edsoo.ru/00ae3de8
«Baxueinme MeTaibl ¥ UX COSAMHEHUSD
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX
6. | wsburce mm coneput mpvecr. ) BuGmnoresa LIOK
N : https://m.edso0.ru/00ae1750
Brruncnenust MaccoBo# 10U BbIXOa
MPOAYKTA PEAKIIHI
61. O06o01IeHNe U CHCTeMAaTH3alns 3HaHU N 1
62 KonTponsnas pabora Ne4 no teme 1
' «BasxkHennre MeTallIbl 1 UX COCIMHEHMS
63 BemectBa u MmaTepuaibl B IOBCEAHEBHOMN 1 bubnuoreka [JOK
' YKU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHNE OKPYXKaIOIEen 1 bubnuoreka [JOK
' cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XuMuu B perieHnn 3K0JIOTrHYECKUX 1 bubnuorexa [JOK
' npooseM https://m.edsoo.ru/00ae4270
66 Peseprubrit ypok. O6001eHNE 1 1 bubnuorexa [JOK
' CHCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PeseprubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
' CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
' CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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JIucT BHeceHMSI H3MEeHEeHUH U J0NOJTHEeHU

PexBuzuthl

ITonnuce

Hara JIOKYMEHTa,

XapakTepucTuka [Iprnunna YUUTENA,
BHECEHUS . . KOTOPBIM

. M3MEHEHU! U3MEHEHUHN BHECILIETO

U3MEHEHUN 3aKpEIUICHO

U3MEHEHUs

HU3MCHCHUC
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