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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHON IPOTrPaMMBbl OCHOBHOT'O oO1ero oOpazoBaHusl,
npeacraBieHabx B DI'OC OO0, a takxke Ha OCHOBe (emepanbHON padoueit
MpPOTpaMMBbl BOCITUTAHUS W C y4E€TOM KOHIIEHIIMU TMPEMOJaBaHUsS y4eOHOTO
npenMmera «XuUMHs» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanuum.

[Iporpamma no xumMuu Aa€T MPEACTABICHUE O LIENAX, OOl cTpaTeruu
oOyueHHUsl, BOCIUTAHUS M Pa3BUTUS OOy4AIOUIMXCA CPEACTBAMU Y4YEOHOTO
npeaMeTa,  YCTaHABIMBAeT  00s3aT€IbHOE  NPEAMETHOE  COJIEp)KaHUeE,
npeaycMaTpUBaeT pacIpele€eHue €ro Mo KiaccaM U CTPYKTYpHpPOBAHHUE IIO
pazzienaM M TeMaM MPOrpaMMbl MO XUMHH, OINPEETSAET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHTYEMYIO
MOCJEAOBATEILHOCTh M3YYEHUS XUMHUHM C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKKM Yy4eOHOro Tpoliecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydarIuxcs, ONpeNesieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anuu TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOU 00pa3oBaTebHON
MpOTpaMMbl Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHusl, a TAKKe TPEOOBaHUM K
pe3yiabTaraMm OOy4YeHUs XHMHHM Ha YpOBHE IeJedl Hu3ydeHusl mpeameTra u
OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIILHON ACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO YU4EOHOTO COJIEPIKAHMUS.

3HaHWE XWMUU CIYKUT OCHOBOM it (DOPMHUPOBAHUS MHPOBO33PECHHUS
00yyJaroIerocs, ero MpeJaCcTaBICHU 0 MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UTrparoT HopMUpyEMBbIE XUMUEH NPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTIX PEHICHUS II100aTbHBIX
po0JieM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, DHEPTETHUECCKOM,
MUILIEBOM U KOJIOTHYECKOU 0€30MacHOCTH, TPOOJIeM 31paBOOXPaHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET pealu3alii  BO3MOXKHOCTEM I caMOpa3BUTHS U
dbopMHupoOBaHUS KYJIBTYphl JIUYHOCTH, €€ oOmed u QyHKIUOHATHHOU
TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (hOPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00y4Yarolmuxcsi, HABBIKOB HX CaAMOCTOSITCJIbHOW Y4YEOHOU JeSITeNhbHOCTH,
AKCIIEPUMEHTAJILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM XKM3HU, TaK U B TPOQPECCUOHAILHOM JCSITEIBHOCTH;



3HAKOMHUT CO CIEeNU(PUKON HAYIHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
LEJIOCTHOTO B3IJIAIA HA €AUWHCTBO IMPUPOABI W  YEJIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TAlOM B JOPMUPOBAHUU €CTECTBEHHO--HAYYHON rPaMOTHOCTH
oOyyJarommxcs;

Croco0CTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HaHUSIM, K TIPUPOAE, K UEJIOBEKY, BHOCHT CBOM BKJAJ B
AKOJIOTHYECKOE 00pa3oBaHre 00yJatouXCsl.

JlaHHble HarmpaBiieHUs B 00yYeHUM XUMHUH 00eCreunBaroTCs crienudukoit
colepKaHUsi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCS TMEeAarormuecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKU XMMUU HA ONPECTEHHOM 3Tare
€€ pa3BUTHUAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHusi OPUEHTUPOBAH Ha
OCBOCHHE OOYUYaIOIIMMUCS CUCTEMBI MEPBOHAYATIBHBIX MOHATUN XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHATHI
OPTraHUYECKON XUMHH.

CrpykTtypa coaepkaHus OIporpaMMbl 10 XuMuu chOpMUPOBaAHA HA OCHOBE
CHUCTEMHOI0 Mojaxona K €€ nzyueHnro. Coaep:kaHue CKIAAbIBACTCA U3 CUCTEMBI
IIOHATUM O XUMHYECKOM OJJIEMEHTE M BEIIECTBE U CHUCTEMBI IIOHATHU O
XxuMuueckoil peakuuu. OO 3T CUCTEMbl CTPYKTYPHO OPTaHU30BAHBI 10
MPUHIMITY TIOCIEIOBATEIRHOTO Pa3BUTHSI 3HAHWKA HA OCHOBE TEOPETHUYECKUX
IIPEJCTABIECHUN PAa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuomnueckoro 3axkona [[. M. MeHnmeneeBa kKak OCHOBHOI'O 3aKOHa
XUMUH;

— YYE€HHUsI O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— TMpeAcTaBiIeHUNA 00 DIEKTPOIUTHYECKOW JTUCCOIMAIMKM BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAKOTCA HAa OCHOBE HMIIUPUYECKU
MOJTYYECHHBIX U OCMBICJICHHBIX (DAKTOB, PA3BUBAIOTCA IOCJIEAOBATEIBHO OT
OJIHOTO ypOBHS K JPYroMy, BBINOJHSIS (PYHKIUU OOBACHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUST M BO3MOXXHOCTEHU MPAKTHUYECKOTO
MIPUMEHEHUS U MOJYYEHUS] U3Yy4aeMbIX BELIECTB.

OcBoeHnne mporpaMMmbl 1O XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABJICHUS O XUMUYECKON COCTABIIAIONIEN HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOM NpPUPOJbl, IIEHHOCTHOTO OTHOIIEHUA K HAyYHOMY 3HAHUIO U
METOJIaM ITO3HaHUs B Hayke. M3yyeHne XUMUH MPOUCXOIUT C MPUBJICYEHUEM



3HaHUW M3 paHEe HW3YYCHHBIX Y4YEOHBIX TpeaMeToB: «OKpyX aroumi Mupy,
«bunonorus. 5-7 knacce» u «®Pusuka. 7 Kmace».

IIpy u3ydyeHMHM XUMHHM HPOUCXOAUT (POPMHUPOBAHUE 3HAHUH OCHOB
XUMHUYECKON HayKH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON
JESTEIbHOCTH YeNIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KYJIbTYpBHI.
3amaya y4yeOHOrO MpeaAMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbI XMMHUYECKUX
3HaHUW — BaXXHEHIMX (PaKTOB, IOHATUH, 3aKOHOB U TEOPETUYECKHUX
MOJIO’KEHUH, TOCTYIHBIX O0OOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, si3blKa
HayKH, B IPUOOIIECHUN K Hay4YHBIM METOJ/IaM IO3HaHUs NPU U3YyUYEHUH BELIECTB
Y XUMHYECKHX peakiuii, B GOpMUPOBAHUH U Pa3BUTUU MTO3HABATEIBHBIX YMEHUN
U UX NPUMEHEHHH B Y4eOHO-TIO3HABATENHHOM M y4eOHO-HCCIeI0BATEIbCKON
JEsITeIbBHOCTH, OCBOCHUM NpaBHJl 0€30macHOro oOpallleHusi ¢ BEIIeCTBAMU B
MIOBCEJIHEBHOM JKU3HU.

[Ipu u3yyeHnn XUMUHU Ha YPOBHE OCHOBHOT'O OOIET0 00pa30BaHUs BaXKHOE
3HaYEHHE NMPUOOPENH TaKUE 1EeJIH, KaK:

— (QopMHUpOBaHUE HHTEJUIEKTYaJlbHO pPAa3BUTOM JMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHHI,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJ€HHOCTb OOyYEeHHMs] Ha CHUCTEMaTUYecKoe MpUOOLIEHUE
oOy4Jaronmxcst K caMOCTOSITEIbHOM MMO3HABATENILHON JESTENIbHOCTH, HAYYHBIM
MEeTOJiaM MO3HaHUsI, GOPMUPYIOIIUM MOTUBAIIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMHH;

—  ol0ecnieyeHue  yCJIOBHMH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
oOyyarolMMUCSL  OMbITa  PA3HOOOpPA3HOM  AESITENBbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIIMI), HMEIOIINX
YHHUBEpCaJIbHOE 3HAYEHHE ISl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

— QopmupoBanue o0mel (QYHKIIMOHATBHON M €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM UYHCJIE€ YMEHHH OOBSCHATb U OLICHUBATH SIBJICHUS
OKpY>KaoIer0 MHpa, UCTIONB3YSl 3HAHMS M OIBIT, TOJYYCHHBIC MPH HU3yUYEeHUHU
XVUMHH, TPUMEHSATh WX TPU pElIeHHH MpoOJeM B TOBCETHEBHOW >KU3HH U
TPYAOBOM JIEATEIBHOCTH;

— ¢opMupoBaHne y OOy4aroOmMXcs TyMaHUCTUYECKHUX OTHOIICHHM,
NMOHUMAaHUsI TEHHOCTH XWMHUYECKUX 3HAHWHA JUISI BBIPAOOTKH JKOJOTHYECKH
11eJ1ecCO00pa3HOro TMOBEACHUsI B OBITY W TPYAOBOM NEATEIBHOCTH B IIENIAX
COXPAHEHHS CBOETO 370POBbs U OKPYXKAIOIIeH MPUPOAHOMN CPEIbl;

— pa3BUTHE MOTHUBAIMHM K O0YUYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOGHHMS OOIIEYEIOBEUECKUX IEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGUIIS U HATPABIECHHOCTH JaTbHEHIIIETO
00yueHus.

OOGmiee yuca0 4YacoB, OTBEAEHHBIX JUISl WM3YYCHHS XUMHUM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/bHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMHUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena u BemecTBa. PU3NYECKHUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHUE
BemiecTB. [loHsiTHE O MeTOaX MO3HAHUS B XUMHUU. YHUCThIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMECei.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3JIEeMEHTbl. CHMBOJIBI XHUMUYECKHX
aneMeHTOB. [IpocThie U ClOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumudaeckas popmyna. BaleHTHOCTh aTOMOB XWMHYECKHX D3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTenbHas MOJIEKYJIsIpHas Macca. MaccoBasi 10Jisl XUMHUYECKOTO 3JIEMEHTa
B COC/IMHCHHH.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca. BzauMocBssb
KOJINYECTBA, MAacChl M YHUCIa CTPYKTYPHBIX €IWHUIl BeliecTBa. Pacué€rel 1o
dbopmysiaM XUMUYECKUX COCTUHEHUM.

@u3nvecKue M XUMHYECKHE SBICHHUS. XHUMHUYECKas peakuuss u €€
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Kiaccudukanus XuMm4eckux peakiui (CoeAMHEHUs, pPa3ioKEHUsI, 3aMEILICHHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOI MMOCYy10H, MpaBuiiaMu paboThI B 1a0OpaTOpUu U
npuémamu oOpaieHus ¢ 1abopaTopHbIM 000PYI0BAaHUEM, U3YyUEHUE U OTIHCAHUE
(u3NuecKMX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEUIECTB, HaOI0/ICHHE
dbu3nyeckux (MIaBJICHUE BOCKA, TasHUE JIbJla, pacTHUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIIUS BOJIbl) U XUMUYECKHUX (TOPEHUE CBEYH, MPOKAIMBAHHE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIOTOMN) SIBICHUH, HAOII0ICHHE
Y OMKMCaHWEe MPU3HAKOB MPOTEKAHUSI XUMUUYECKUX PeaKIui (pa3ioKeHne caxapa,
B3aMMOJIEWCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHrue TMApOKCHIa
meau () mpu HarpeBanuu, B3aMMOJEHCTBUE KeJie3a C PACTBOPOM COJIM MEIU
(I1), wu3ydenue cHocoOOB pa3aeiIeHUsT CMECCH: C TIOMOIIBIO MarHuTa,
¢buabTpOBaHME, BBIIAPUBAHWE, MAUCTHLIAIMUSA, XpomaTtorpadwus, IPOBEICHUE
OUYMCTKH MOBAPEHHOM COJIM, HAOIIOJEHUE U OMKMCAHKUE PE3yIbTAaTOB MPOBEICHHUS
OMbITa, WJUTIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE MO/IEee
MOJIEKYJ (IIIApOCTEPHKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIEeCTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3jneMeHT u mpocToe
BemecTBo. Haxoxkmenwe Kuciopojga B mpupoje, (GU3NUECKHe W XUMHYCCKUE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenne kuciopoaa. CrocoOsbl
MOJIYYCHHS] KHUCJIOpOJa B JabOpaTOpUd W MPOMBINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XUMUYECKON peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- U DHJIOTEPMUYECKHE pEaKIUU. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHUE
BO3/lyXa, yCUIIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpocTtoe BemiecTBO. HaxokaeHue Boaopoja B
npupoae, (U3MYECKUEe W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIO0COObI
nonydenus. Knuemorel u comnn.

MousipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSM.

Odusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBOpsl.
Hacepimiennble 1 HEeHACBIIEHHBIE PACTBOPBL. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass 107 BEHIECTBA B pPACTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Poib pacTBOPOB B IPUPOE U B )KU3HU YesloBEKA. KpyroBopoT BojibI
B [IpUpOJIE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Knaccudukanus neoprannueckux coeauHeHuit. Oxcunpl. Knaccudukarms
OKCUJIOB: coJieoOpa3yromiue (OCHOBHBIC, KHUCJIOTHBIE, amM{pOTEpHBIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. dusmyeckne U XHUMHYECKUE
CBOMCTBA OKCUIOB. [lonyueHue okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IMENOYHM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMmeHnkiiarypa ocHoBanui. Ousznyeckue U XuMHYECKUE CBOMCTBA
ocHoBaHuU. [losryuyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. @usndyeckue u
XMMHUYECKUE CBOWMCTBA KuCIOT. Psan aktuBHoctn MeraiuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenknatypa coneil. @u3nyeckrue U XUMUYECKUE CBOMCTBA COJICH.
[Tonyuenue coien.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAHUS KHUCJIOpPOJa B  BO3IYXE,
NOJIyYeHHE, COOMpaHHe, pacrno3HABaHWE W HU3YYEHUE CBOMCTB KHUCJIOPOJA,
HAOJIOICHHE  B3aUMOJCHMCTBUSL  BEUIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUS U MPEKPaIeHUs TOpeHusI (TIo)Kapa), 03HAKOMIJICHHE C 00pa3iamMu
OKCHJIOB M OIMCAHWE WX CBOMCTB, MOJIyYCHHE, COOMpPAaHHE, PACIO3HABAHUE U
M3y4YEHHE CBOWCTB BOJIOPOJia (TOPEHUE), B3AUMOICHCTBHE BOAOPOJA C OKCHUIOM
veau (II) (BO3MOXKHO UCIHONB30BAaHUE BUJIEOMATEPUATIOB), HAOJIOJICHHE



00pa3loB BEHIECTB KOJHUYECTBOM | MOJIb, HCCIEAOBAHUE OCOOCHHOCTEU
pacTBOPEHUsS] BEHIECTB C PA3JIMYHOM PACTBOPHUMOCTBHIO, MPUTOTOBICHUE
pAacTBOPOB C ONPEICIEHHOW MACCOBOM [I0JIEM PACTBOPEHHOIO BEIIECTBA,
B3aMMOJICUCTBHE BOJIBI C MeETa/llaMH (HATpUEM U KajbliieM) (BO3MOXHO
WCTIOJb30BaHUE BUIEOMATEPUAIIOB), UCCIIEIOBAHNE 00OpPA310B HEOPTAHUUECKUX
BEIIIECTB PA3JIUYHBIX KJIACCOB, HAOJIO/ICHHE U3MEHEHUSI OKPACKHU UHIUKATOPOB B
pacTBOpax KHUCIOT M IIeJoue, u3ydenue B3aumojencteus okcuaa meau (1) ¢
pPacTBOPOM CEPHOM KHCIJIOTHI, KUCIOT C METaJUlaMH, pEaKUUid HEWTpaIu3aluu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOIO METAJIa APYTUM
W3 pacTBOpPA COJIM, PEUICHUE YKCIEPUMEHTAIBHBIX 33/]1a4 10 TeMe «BaxuHeunine
KJIACChl HEOPTaHUYECKHUX COCTMHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XMMH4YeCKasi CBSI3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHbBIE PeaKIUuU

[lepBbie MOMBITKU KiIaCCU(UKAIMU XUMHYECKUX dJeMEHTOB. [loHsiTHE O
IpyInax CXOJHBIX B3JEMEHTOB (IIEJOYHbIE W NIEJIOYHO3EMEIbHBIE METalIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yroT ampOTEpHbIE
OKCHUJBI U TUAPOKCHU/IBL.

[Tepnoanueckuit 3akoH. [leproandeckas cucTteMa XUMHUYECKUX JIEMEHTOB
H. W. Menneneea. KoporkonepuogHas W JJIMHHONEPUOJIHAS (OPMBI
[lepuonnyeckoir cucrembl xumuueckux a3emeHtoB JI. WM. Menneneesa.
[Tepyonsl u rpynnbl. DU3HMYECKUH CMBICH MHOPSAKOBOTO HOMEPA, HOMEPOB
IIEpUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue AIeKTPOHHBIX 000J0UY€K aTOMOB MEepBbIX 20 XUMUUECKUX IJIEMEHTOB
ITepunoanueckoit cucremsl 1. 1. MenneneeBa. XapakTepuCcTUKa XUMHYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHHUSI paJnyca aTOMOB XMMHYECKUX SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHX CBOMCTB MO IPYIIaM U MEPUOJIAM.

3nauenue Ilepmommueckoro 3akoHa u llepmomnueckol  CUCTEMBI
XMMHUYECKUX JJIEMEHTOB Ul pa3BUTHUS Hayku U npaktuku. [. . Mennenees —
YYEHBIA U TPAXKIAHUH.

Xumudeckass cBsizb. KoBaneHTHast (TosisipHass M HEMOJIApHAs) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE PEAKIIUH.
[Tponecchbl okuciieHHsI 1 BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:



M3ydeHue oO0pas3lloB BEMIECTB METALNIOB M HEMETAJIOB, B3aUMOJICHCTBHE
TUIPOKCHUAA IIMHKA C PacTBOpPaMU KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mesxcnpeomemmnunie ceasu

Peanm3zanust MeXnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 8 Kjacce
OCYILIECTBIISIETCS 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyUHBIX
MOHATHH, TaK ¥ MIOHATUMN, SIBJISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJAETBbHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOTO IMKJIA.

OOmme ecTecTBEHHO--HAyYHbIC TOHSATHSA: HAY4YHBIA (akT, THIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CHHTE3, KIacCU(UKAIIHS, IEPUOANIHOCTh, HAOIIOICHHE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHZ,
M30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUH 3apsi/l, BEIECTBO, TEIO,
00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, T'a3, ((U3NYECKUE BETUUUHBI, €IUHUIIBI
W3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJIBI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KUITACC

BemecTBo M XMMHUYeCKas peaKkuus

[Tepnoanyeckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUuE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJIbLUsi W HX
COCIMHEHUN B COOTBETCTBHMU C TMOJIOKEHHEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BUIAbl XUMHUUYECKON CBSI3U. THIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU
¥ BUJIa XUMHYECKOU CBS3H.

Knaccudukanus u HoMeHKIaTypa HEOPraHUUECKUX BEIIECTB. XUMHUUECKHE
CBOMCTBA BEIIECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIaccaM HEOPTraHUYECKUX
COCMHEHUN, TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUA MO Pa3IuYHbIM MHpHU3HAKaM (110
YUCY U COCTABY YYacCTBYIOIIMX B PEAKIIMM BEIIECTB, MO TEIJIOBOMY 3P hEKTy,
10 U3MEHEHUIO CTeTMeHeN OKUCIICHUSI XUMUUYECKHUX JIIEMEHTOB, TI0 00paTUMOCTH,
[0 YYacCTUIO Karaiu3aropa). OJK30- U  DHJIOTEPMUYECKUE PEaKIIuH,
TEPMOXUMHUYECKUE YPABHEHUS.



[TonsiTue o0 ckopocTH xumuyeckor peakuuu. I[loHdarne 06 0OpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX peakusaX. [IoHATHE O TOMOT€HHBIX U T€TEPOT€HHBIX
peakumsx. Ilonsatme o karanuse. IloHATHE O XMMHYECKOM pAaBHOBECHH.
@akTopsl, BIUAKIOIIME HAa CKOPOCTh XMMHYECKOM pEAKLIUU M IIOJIOKECHHE
XUMHUYECKOTO PABHOBECHSI.

OKHCIIUTETPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, JJIEKTPOHHBIA OayaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTENBHOM  peakunu.  CocraBiieHHEe  ypaBHEHM
OKHUCJIUTEIBHO--BOCCTAHOBUTENBHBIX PEAKLIUNA C HCIOIb30BAHUEM METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus  SJIEKTPOIUTHYECKOW  JTHCCOLIMALIMH. ONEKTpOIUTHl U
HEINEeKTpoJauThl. KaTuoHbI, aHMOHBI. MeXaHU3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMM BUJAMU XUMHUYECKOU CBsA3U. CreneHp nucconuanuu. CHIBHBIE U
CcJ1a0bl€ ANEKTPOJINTHL.

Peakuuum wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKUHd HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHblE MOHHbIE YypaBHEHHs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEd B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconmanyu. KauectBeHHbIe peakuyy Ha HOHBIL. [IoHsATHE O THAPOIN3E CONIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIIECTB — META/UIOB U HEMETa/UIoB (rpaduta W ajiMasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpusl), UCCIIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUECKON peakuu
OT BO3JEHUCTBUS Pa3lIMYHBIX (PAaKTOPOB, HCCIIEIOBAHHE 3JIEKTPOIPOBOIHOCTU
pacTBOpPOB BEWIECTB, MpOLECCa IUCCOLUALMU KHCIOT, IIEJI0OYed M CoJied
(BO3MOXHO ~HCIOJIb30BAaHUE BHUAECO MATEPHAIOB), MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOUIUX  MPU3HAKK TMPOTEKAaHUs peakuuid HOHHOro oOMeHa
(oOpazoBanue ocajka, BBIJICJIEHHE Ta3a, oOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peakuu pa3aoKeHUsl, COEIUHEHNS ), pACIO3HABAHNE HEOPTaHUYECKUX
BEUIECTB C TIOMOLIbIO KAayeCTBEHHBIX pPEAKUMHA HAa HMOHBI, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranbl u MX coeiMHEHUA

OOmass xapakTepucTtuka ragoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BELIECTB — TaJIOT€HOB. XUMHUYECKHE CBOMCTBA Ha TMpUMEpe XJopa
(B3aMMOJEHCTBHE C METaJLIaMH, HEMETAJUIaMH, LIEI0YaMu). XJIOPOBOIOPO.
ConsiHast KUCIOTa, XUMHUYECKUE CBOMCTBA, NMOTy4YeHUE, MpUMeHeHue. JleiicTBre
XJIOpa ¥ XJIOPOBOJOPOJA HA OpraHU3M 4esIoBeKa. BakHelme XJIopuabl U UX
HAXO0XIEHUE B IPUPOJIE.



Obmas xapakrepuctuka 3meMeHToB VIA-rpynmnsl. OcOOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeNeHN OKucieHus. CTpoeHue u Gu3nIecKue CBOMCTBA
IPOCTHIX BEHIECTB — KUCIOpOAa U Cepbl. AJUIOTPONHbIE MOAUPUKAIINU
KHUCIopoZa U cepbl. XUMHUYECKHue cBoMcTBa cepbl. CepoBOIOpPOA, CTPOCHHE,
¢usznyeckue W XuUMHUUECKHe CBoicTBa. OKCHABI Cepbl KakK MPeACTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHasi KHCIOTa, (U3MUECKUE U XUMUYECKHE CBOMCTBA
(oOmme Kak mpejcTaBUTENs Kjacca KUCIOT U crenuduueckue). XuMHUYECKUe
peaKkiMM, JIeKallMe B OCHOBE MPOMBIIUIEHHOTO CMOco0a MOJy4eHUs CEpHOM
kucnoThl. [Ipumenenue cepHoit kucaotbl. CoJii CepHOM KUCIIOThI, KAUeCTBEHHAs
peakiusi Ha cynbdar-uon. HaxoxxneHue cepbl U €€ COCIUHEHHUI B MPHUPOJE.
XHUMHUUYECKOE 3arpsi3HEHHE OKPYKAIOIIEW Cpelbl COCOUHEHUSMH  CEpPbI
(KUCIOTHBIE JTOKIU, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €Tro
OpEeIOTBPALCHHUS.

O6mas xapakrepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIIEHUS. A30T, pacCpoCTpaHEHUE B IPUPOJE,
¢usnueckue U xumMuueckue cpoiictBa. KpyroBopot azora B npupoje. AMMUAK,
ero (u3nueckue U XUMHUYECKHE CBOWCTBA, IMOJIyueHUE U NpuMmeHeHue. Comu
aMMOHUS, UX (pU3NUECKHe 1 XUMUYECKHE CBOMCTBA, TpuMeHeHne. KauecTBeHHas
peaklys Ha UOHbI aMMOHUS. A30THasg KUCJIOTa, €€ MOJydeHHe, (PU3HUYECKUE U
XUMUYECKUE CBOMCTBa (OOIIME Kak MPEACTaBUTEN Kiacca KHUCIOT W
cnenuduueckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHHS B KauecTBe
MUHEPAJIbHBIX YI0OpeHHid. XHUMHUYECKOE 3arps3HEHHE OKpYXkarollew cpeabl
COCIMHEHUSIMHU a30Ta (KHUCIOTHBIE MO, 3arpsi3HEHUE BO3/yXa, MOYBBI U
BoZ10EMOB). Docdop, amnorpornHbie Mogudukanuu ¢ocdopa, Pu3MUECKUe U
xumuueckue croiicta. Oxcua pochopa (V) u pocdhopnas kucnota, Guznueckue
U XMUMHUYECKUE CBOMCTBa, moiydyeHue. Vcnonb3oBanue (ochaToB B KauecTBe
MUHEPATbHBIX YI0OpEHUH.

O6mas xapakrepucTtika meMeHToB |V A-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapakTEpHbIE CTENEHU OKUCJIEHUS. YTIEpol, aUIOTPOIHBIE
MOAU(DUKALIMKM, PACHPOCTPAHEHUE B MPUPOJE, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa. Ancopouus. KpyroBopot yriepona B npupoje. OKCUIBI yriaepoaa, ux
¢usznyeckue MW XUMHYECKHE CBOWMCTBA, JEHCTBHUE HA KHUBBIE OPraHU3MBI,
NOJIyYCHHE U MPUMEHEHHE. DKOJIOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUIOM
yraepoaa (1V), rumore3a riodaibHOTO MOTEIJIEHUS KIMMaTta, MapHUKOBBIN
s dekT. YronpHas KUCIIOTa U €€ COU, uX (PU3NYeCKUEe M XUMHIECCKHIE CBOMCTRA,
nojiyueHne u mpuMmeHenue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3s1CTBE.



[lepBoHavyaibHble TIOHATUS OO0 OpPraHUYECKHMX BEIIECTBAX KaK O
COCIMHEHUSX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJICH, 3TaHOJ, TJIUUEPHH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHHUKH  YIIEBOAOPOIOB  (yroib,
IPUPOJIHBIN ra3, HeTh), IPOIYKTH UX MEepepadoTKH (OCH3UH), KX POJIb B OBITY
Y IPOMBIIUIEHHOCTH. [IoHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IHHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, MOJYyUYECHHE H
npumeHeHue. CoenvHeHUsT KpeMHUsi B npupoje. OOmue mnpeacTtaBieHus o0
okcujie kpeMuus (1V) u kpemaueBoi kucnore. CUIMKATHI, UX UCIIOJIb30BAHUE B
OBITY, B TPOMBINIJICHHOCTH. BaxkHelime crpoutenabHble MaTepraibl: KepaMHuKa,
CTEKJIO, IIEMEHT, OETOH, kene300eToH. [Ipo0aembl 6e30macHOro NCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa310B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI,
MIPOBE/ICHHE KAUYECTBCHHBIX pEAKIHM Ha XJOPUI-MOHBI M HAOIIOJEHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaroliue (PU3nYecKkue U XMMHUUYECKHE
CBOMCTBAa TaJOT€HOB M HUX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), O3HAKOMJICHHE C oOpaslamMu XJOpPUJIOB (TalOreHUIOB),
O3HAaKOMJIEHME C oOpa3lamMu cepbl U €€ COECOUHEHUSIMH (BO3MOXKHO
UCIIOJIb30BaHUE BHUAECOMATEpUaAJIOB), HaAOMIOJEHHE TMpolecca OOyTrIMBaHUS
caxapa moJ JCHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTBHI, HU3Yy4YECHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHUCIOTHI, TPOBEIACHUE
KAUueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOMI0JIeHHe Mpu3HaKa eé
MIPOTEKaHUsl, 03HAKOMIICHHE C (PU3UYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COEIUMHEHUN (BO3MOXHO HCIOJIb30BaHUWE BUIEOMAaTEpHaNioB), oOpa3LuaMu
a30THBIX B (POoCHOPHBIX yIOOpPEHUH, MOJydeHHne, COONpaHue, paclio3HaBaHHUE U
M3y4YEHUE CBOMCTB aMMMaKa, NPOBEICHHUE KAaueCTBEHHBIX pPEaKUWid Ha HOH
aMMOHUSI W (¢GocpaT-MOH U HU3YYEHUE TNPU3HAKOB HUX MPOTEKAHMS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHCIIOTBHI C MEAbIO (BO3ZMOYKHO
UCIIOJb30BaHUE BUACOMATEPUATIOB), H3YUYEHHE MOJENEH KPUCTAIUITMUECKUX
pemérok anmMasa, rpaduta, pymiepeHa, 03HaKOMIIEHUE C MTPOLIECCOM afCcopOLUn
PacCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IIPOTUBOrasa,
NoJIy4eHHe, COOMpaHre, pacrlo3HaBaHUE U U3yUYE€HHUE CBOMCTB YIIIEKUCIIOTO rasa,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U NU3yYCHUE
MPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJIEHHE C NPOIYKIHEH CUIUKATHOU
MIPOMBIIICHHOCTH, PEIIEHUE AKCIEPUMEHTATBLHBIX 3a/1a4 10 TeMe «Baxunelue
HEMETAJUIbl U UX COCAUHEHUS.



MeTaibl ¥ UX COeTUHEHUS]

OOmiass XapakTepUCTUKAa XHMHUYECKUX DJIIEMEHTOB — METaUIOB Ha
OCHOBaHHH UX NOJIOXKEHHUS B [lepnonnueckoi cucteMe XUMHYECKUX SJIEMEHTOB
. 1. MeHneneeBa u ctpoeHusi atToMoB. CTpoeHHE METAIIOB. MeTtaimnyeckas
CBSI3b M METAJUIMYECKasi KPUCTAJUIMYECKAsI PeIIETKA. DIEKTPOXUMUYECKUMN Psifl
HalpsDKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl mnomydeHus: MmeTtawioB. [loHATHE O KOPpPO3UMM METAJLIOB,
OCHOBHBIE€ CIOCOOBI 3alUThl WX OT Koppo3uu. CmiiaBbl (CTallb, YYTYH,
JTIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsie MeTasUIbL: TOJOXKEHNE B [Ilepnoandyeckoit CuCTEME XUMUYECKUX
aneMmeHTOB /. 1. MeHnneneeBa, CTpOeHHE UX aTOMOB, HAX0XJICHUE B IIPUPOJE.
Pu3nUecKre U XUMUYECKHUE CBOICTBA (HA MpuMepe HaTpusl U Kaius). OKCUJIBI U
TUAPOKCUABI HATpusi W Kaius. IIpuMeHEeHHEe IIETOYHBIX METALUIOB M UX
COECIMHEHU.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KalbLIMK: IIOJIOKCHHE B
[lepnogmueckoi cucreme XxuMuaeckux 35eMeHToB . . Menneneesa, ctpoenue
UX aTOMOB, HaxXOXJeHHEe B mpupoje. PU3NYECKUEe U XUMUYECKHE CBOMCTBA
MarHusi U Kaiblus. BakHelimme coeauHeHUs Kanblus (OKCUI, TUIPOKCHUI,
coiin). JKECTKOCThH BOJBI U CLIOCOOBI €€ YCTPAHEHHUS.

AmomuHui: nosiokeHue B llepuonnueckon cucreMe XMMHYECKHX
sanementoB JI. M. MenneneeBa, CTpOEHHE aToOMa, HAXOXKJICHUE B IPUPOJE.
duznueckre W XUMUYECKHE CBOWMCTBA amtoMUHUS. AMGOTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUA ATFOMUHUSL.

Kenezo: nomoxenne B llepruoanueckor CHCTEME XUMUYECKUX 3JIEMEHTOB
. . Menneneesa, ctpoeHne aToma, HaxoxkAeHue B mpupone. dusznueckue u
XUMHUUYECKHe CcBoMcCTBa kene3za. Okcuapl, THAPOKCHABl U conu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE C 0Opa3llaMd METalIOB U CIUIABOB, HUX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pE3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO KCIOJIb30BAHHE BHUIECOMATEPHUAJIOB),
VCCJIEJJOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHUS JKEJE3a B KUCIIOPOIE
(BO3MOKHO  HKCIIOJIb30BAHWE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMil HA MOHBI: MArHUs, KaJIbIUs, aIFOMUHUSA, LIMHKA, )KeJe3a
(I u xenesa (1), menu (1), HaOrOEHKE U OMHCAHKE TIPOIIECCOB OKPAIITMBAHMUS
IJJaMEHU HWOHAMHU HATpHs, Kalusig WM Kajdblus (BO3MOXHO MCIOJIb30BAaHUE
BUJIEOMATEPUATIOB), HCCIIEIOBaHWEe aM(OTEpPHbIX CBOWCTB THUIPOKCHUAA



AITIOMUHUS U TUJIPOKCHU/IA [IMHKA, PEIICHUE YKCIIEPUMEHTATBHBIX 3aJ1a4 110 TEME
«BaxxHeuIre METAJUTBI U UX COCTUHEHUS.

XUMHA U OKPYKAKIIAaA cpeaa

BemecTBa 1 Marepuainbl B IOBCEJHEBHOM JKM3HU 4enoBeka. be3zomnacHoe
HCITOJI30BAaHNE BEIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBast momors mpu
XUMUYECKUX 0KOTraxX U OTPaBIICHUSIX.

XUMMHUYECKOE 3arpsa3HEHUE OKPYKaoIIel cpebl (mpeaeinbHas JOmyCcTUMast
KOHIIEHTpaIus Belects, nanee — [1JIK). Poib Xxumuu B perieHuu 3K0JI0THYECKUX
poOJIeM.

Xumuueckuii IKCnepuMenm:

n3ydeHue o0pasioB MaTepuaioB (CTEKIIO, CTUIaBbl METAIOB, TTOJIMMEPHBIE
MaTepHaIbl).

Mexcnpeomemmnunie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU U3YYEHUM XUMUH B 9 Kiacce
OCYILIECTBIISIETCA 4epe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MIOHATUM, TaK U MIOHATHH, SBJISIFOLIUXCS CUCTEMHBIMHU JJII OT/ICJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TTOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpUSs, aHAIW3, CHUHTE3, KiIacCUPUKAIUs, MEPUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, MOJEb, SIBICHUE, MapHUKOBBIM
3¢ eKT, TEXHOIOTHS, MaTCPHAIHI.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOIIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, SJIEKTPUUYECKUNU 3apsii, MPOBOJHUKH,
MOJTYNPOBOJHUKH, JUAJIEKTPUKU, (OTOIIEMEHT, BEIIECTBO, TelO, OOBEM,
arperaTHOe€  COCTOSIHME  BEIIecTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTaJUIMUeCKasi pemeéTka, CIUIaBbl, (QU3UYECKUE BEJIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: gorocunTes, apixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE IOPOJIbI,
MOJIE3HBIE UCKOIMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUsl JOCTUTAKOTCA B XOA€ OOYYEHHS XMMHH B €IMHCTBE Y4EOHOU U
BOCIIUTATEIBHON  JIEATEIBHOCTH B  COOTBETCTBHUM €  TPAJAUIIMOHHBIMHU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMU,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMAaMH MOBEJICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOIIUXCS.

JInyHOCTHBIE  pe3ysibTaThl  OTPAXaAIOT TOTOBHOCTh  OOy4YaIOUIUXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPHUEHTAlUA |
pacIIMpEHUE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

IIECHHOCTHOTO  OTHOUIEHUSI K  OTEUECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY M HAy4YHOMY HACIEIWI0, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HayKH B )KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTIDKEHHSIX UM OTKPBITHSIX MHUPOBOM H
OTEUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAyYHBIX 3HAHUIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM, y4eOHO-UCCIIEOBATENILCKOM, TBOPYECKOM U APYrHUX BHIAX
JeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM NESITEIHHOCTH MPU
BBITIOJTHEHUN Y4YeOHBIX, TMO3HABATENbHBIX 3aja4, BBITIOTHEHUU XHUMHUYECKHUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTPEeMJIEHUS K
B3aMMOIIOHUMAHHIO ¥ B3aUMOTIOMOIITH B MIPOIIECCE ITOW yueOHOM IeITeTbHOCTH,
FOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHHE M IOCTYIIKM CBOMX TOBApHUILEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEIACTBUM
MOCTYTIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEUIECTBE U XUMHUECKON peaKInu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABIISIIOIIIME
OCHOBY JIJISI TOHUMaHUSI CYIIIHOCTH HAyYHOU KapTUHBI MUpa, MIPeACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3AX YEJIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



[T03HABaTEJIbHbIE MOTHBBI, HAPABIICHHBIE HA MIOJyY€HHE HOBBIX 3HAHUM 110
XUMHH, HEOOXOTUMBIE ISl OOBSICHEHHUS HaOJII0aeMbIX MPOLIECCOB U SIBJICHMIA,
MO03HABATENbHON, MHOOPMAIMOHHOW M YUTATENbCKON KYJIbTYpbI, B TOM YHUCIIE
HABBIKOB CaMOCTOATENIBHON pabOThl € Y4YEOHBIMU TEKCTaMU, CHPaBOYHOMN
JUTEPaTypOM, JOCTYMHBIMHU TEXHUYECKUMHU CPECTBAMHU HHPOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHIO U TO3HAHUIO, JI0O03HATEIHbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, MPOEKTHOM U  HCCIEI0BATEIbCKOM
JEeSTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBIEHHOCTH U YPOBHS 00yUY€HUS B
JlajabHEHIIeM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSIL:

OCO3HaHUE LIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOLICHHMS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha 37J0POBBIA 00pa3 KU3HU, OCO3HAHUE IOCIEICTBUN U
HEMPUATUE BPEIHBIX NpHUBBIYEK (YNMOTpeOJEHUs aJIKoroJii, HAapPKOTHUKOB,
KypEeHHUs), HEOOXOIMMOCTH COOJTIO/ICHHUS MTPaBII O€30MACHOCTH MPHU 0OpaIlleHUN
C XMMHYECKMMU BELIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUYECKOMY HM3y4YEHUIO Mpodeccuil M Tpyaa pazIudHOro
poJia, YBaXKEHUE K TPYJly U pe3yJbTaTaM TPYIOBOM JIESITEILHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHHMM MO XWMHUHU, OCO3HAHHBIA BHIOOD
UHAMBUIYAJIbHOM  TPAaeKTOpUM MPOJOJDKEHHMs 00pa3oBaHHS C  Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTPeOHOCTEH, yCHemHon MPOPEeCCHOHATLHON EATCIPHOCTH M Pa3BUTHS
HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B MPO(ecCHOHATBLHON
cpene;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMUYECKU 11eJIeCO00pa3HOe OTHOILIEHUE K NMPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBaHMS, TIOHUMAHUE LIEHHOCTHU 370POBOTrO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMUECKOMY U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE LIEHHOCTH COOIOCHUS
npaBusl 0€30MaCHOrO MOBEAEHUS MpH padoTe C BELIECTBAaMHU, a TaKXKe B
CUTYALMSIX, YTPOKAOIIMX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YYEHUU XUMUH, IJI5
pelIeHnsT 3aJad, CBA3AHHBIX C OKPYXAWIIEH MOPUPOAHOU CpEIoM, I
MOBBILICHUSI YPOBHS SKOJOTMUYECKOM KyJIbTYpbl, OCO3HAHUSA TJI00aIbHOIO
XapakTepa 3KOJIOTUYECKUX MPOOJIEM U yTel UX peLIeHHUs TOCPEACTBOM METOI0B
XUMHUH, SKOJOTMYECKOIO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBAaTbCS MM B
[I03HABATEIbHON, KOMMYHUKATUBHON U COLUAIIBHOM IIPAKTUKE.



METANIPEJMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMEeTHBIX pE3yJbTAaTOB BBIACISIOT 3HAYUMBIC IS
GopMUPOBaHUS MHPOBO33PCHHsI OOIICHAYYHBIE TMOHATH (3aKOH, TEOPHS,
NPUHIIAI, TUITOTE3a, (DaKT, CHCTeMa, TTPOIIECC, IKCIIEPUMEHT U JIPYToe. ), KOTOPhIS
HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETax M TMO3BOJISIIOT Ha
OCHOBE 3HAHUU M3 ATUX MPEIMETOB (OPMUPOBATH MPEACTABICHHUE O IIEIIOCTHOM
Hay4yHOW  KapTUHE MHpa, W  yHHBEpPCalIbHBbIE Y4YeOHBIC  JEHCTBUS
(To3HaBaTeNbHBIC, KOMMYHHKATHBHBIC, PETYJIATHUBHEIEL), KOTOpPBIC
obOecrieunBarOT  (OPMUPOBAHWE  TOTOBHOCTH K  CAMOCTOSTEIHLHOMY
TJIAHUPOBAHMIO M OCYIICCTBICHUIO yUeOHOU eITeTHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

ba3zoBble 1ornyeckue AecTBUA:

YMEHUSI KCIOJIb30BATh MPUEMBI JIOTHUECKOTO MBIIUJICHUS! TP OCBOCHUU
3HAHWI: PaCKPHIBATh CMBICT XUMHUYCCKUX TMTOHATHH (BBIACIATh UX XapaKTePHBIC
MIPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMH TOHSITHSIMHU ), UCIIOJIb30BaTh
MOHATHUS JUTsI OOBICHEHUS OTACIBHBIX (DaKTOB W SIBJICHHUH, BEIOUPATh OCHOBAHUS
U KPUTEPUU JIJIs1 KIacCU(PUKAIIMI XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHM,
yCTaHABJIMBATh MPUUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXIY OOBEKTaMHU HU3y4YCHUS,
CTPOUTH JIOTHYECKUE pacCyXIeHus (MHAYKTUBHBIC, JICAYKTHBHBIC, IIO
aHAJIOTUM), IeJIaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE MPUMEHSTh B TMPOIECCE IMO3HAHUS TOHATUA (TIPEIMETHBIE H
METaInpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIIOIb3yeMbIC B
XUMUH, MpeoOpa3oBbIBaTh IHUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIC
MIPEACTABICHHS] — XUMHUYCCKHUI 3HaK (CHMBOJI DJIEMEHTa), XUMHUIeckas hopmya
1 ypaBHEHHWE XMMHUYECKOW PEaKIMH — TMPHU PEIICHUH y4eOHO-TI03HABATEIBHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJICIBHBIX MPECTABICHUHN BBISBIISATH U XapaKTEPU30BaATh
CYILIECTBCHHBIC TPU3HAKU H3YYaeMbIX OOBEKTOB — XHUMHYECKHUX BEIIECTB M
XUMUYCCKUX PEaKIWi, BBIIBIATH OOIIME 3aKOHOMEPHOCTH, TPHYUHHO-
CJICICTBCHHBIC CBSI3U M TIPOTUBOPEUHS B H3y4aeMbIX MPOIECCaX U SBICHHSIX.

Ba3oBble uccienoBaTebCcKue AeiiCTBUSA:

YMEHHUE UCIOJIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA
MO3HAHUS, a TaKK€ B KAa4eCTBE OCHOBHI Il (DOPMUPOBAHUS THUIMOTE3bI IO
IIPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYXKICHUMH;

NPHOOPETCHUE OMBITA 1O TUTAHHUPOBAHUIO, OPTAaHU3AIMHM W IPOBEICHUIO
VYCHHYECKUX DJKCIIEPUMEHTOB, yMEHHE HaOMoAaTh 3a XOJ0M IIpollecca,
CaMOCTOSITEIIEHO TIPOTHO3UPOBATH €T0 pe3yibTaT, (popMyIupoBaTh 0000IICHUS
Y BBIBOJIBI 10 pe3yjbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIISTH
OTU€T O MPOJIeNIaHHOM padoTe.



Pabora ¢ nunpopmanuei:

yYMEHHE BBIOMpPATh, aHAIU3HPOBATH M HHTEPIPETUPOBATH HH(POPMALIHIO
Pa3IMYHBIX BUIOB U (hOPM IIPEICTABICHHUS, TOTYy4aeMYI0 U3 PA3HBIX HCTOYHUKOB
(HayyHO-TIONYJISIpHAS JIUTEpaTypa XUMHYECKOTO COJAEp>KaHUsA, CIPABOYHBIC
nocoOus, pecypcsl MHTEpHETAa), KPUTUUECKU OLICHUBATh NMPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIuio;

yMEHHUE MPUMEHSTh Pa3IuyHble METOJIbI U 3alPOChl MPU TIOUCKE U 0TOOpE
uH(pOpMAaIIM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATENIbHBIX 3a]1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHUE OIbITa
B 00JIaCTH HCTIONB30BaHMUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
OBJIAJICHHE KYJbTYpOH AaKTUBHOIO WCIIOJb30BAHUS PA3JIMYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpeACTaBICHUS
UHPOpMAMU U WIUIIOCTPUPOBATh pELIaeMble 3aJJaud HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE UCIHOJb30BaTh W aHAJIM3HpPOBaTh B Mpouecce ydyeOHOU U
HCCJIEI0BATENbCKOM IESITEIbBHOCTU MH(POPMALIUIO O BIMSHUU TPOMBIIUIEHHOCTH,
CEJIBCKOTO XO35MCTBAa M TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH MPUPOIHOU
Cpebl.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeiCTBHUSA:

YMEHHMS 3aJ]aBaTh BOINPOCHI (B XO0/€ Auajiora u (Wiu) JUCKYCCUHU) MO
CyHmIeCTBY 00CyXkaaeMoil Tembl, (HOpPMYJIUpPOBaTbH CBOU  IPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUSI TPEACTABISATh IMOJIyYEHHBIE pE3yJbTaThl I103HABATEIbHOU
NEeSATEIbHOCTH B YCTHBIX M THMCbMEHHBIX TEKCTax; JenaTh MPE3eHTAIUI0
PE3ybTATOB BBITOIHEHUS] XUMUYECKOTO SKCIIEpUMEHTa (J1Ta0OpaTOPHOTrO OMBITA,
nabopaTtopHOil pabOThl MO UCCIEJOBAaHUIO CBOWCTB BEIIECTB, Y4YEOHOro
IPOEKTA);

yMEHHUsI y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATENbCKOM  JAESATENbHOCTH MNPU  PELICHUU
BO3ZHUKAIOIIMX MPOOJIEM HAa OCHOBE yu€Ta OOLIMX MHTEPECOB U COIIACOBAHUS
no3utuii (00Cyk1eHns, 0OMEH MHEHHSIMU, «MO3TOBBIE IITYPMbI», KOOPIUHAIIHS
COBMECTHBIX JICMCTBUH, ONpENEJICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM pa0OThI U APYTHE).

PeryisiTuBHbIE YHMBepCcAaJbHbIE YYeOHbIe NeiCTBHSA:

YMEHHUE CAMOCTOSITENBHO OINPEAENSTh UEAN AEATENbHOCTH, INIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPHU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JesITeILHOCTD, BRIOUpATh Hanbosiee 3PhEeKTUBHBIE CIIOCOOBI pEIIeHUsT YIEOHBIX
U TIO03HABATEJIbHBIX 33J]a4, CAMOCTOSITEIBLHO COCTaBIIATh WIIM KOPPEKTUPOBATH



MPEJIOKEHHBIM AJITOPUTM ACHMCTBUM NPU BBIIOJHEHUN 3aJaHUM C y4ETOM
MOJTYYEHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX 00BEKTAaX — BEIECTBAX U PEAKIIUSX,
OIICHUBATh COOTBETCTBUE IOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1I€JIM, YMEHUE
MCII0JIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IPEjiaracMble B YCIOBUM 3aJJaHUIA.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJabTATOB 1O OCBOCHHUIO 00S3aTEIHHOTO
COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHOM (denepanbHON pabodeil MporpaMmon,
BBIJICJISIOT: OCBOCHHBIE O0YYaIOIUMUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBUl, creuuduyeckue Ui TpeAMETHOM 001acTH  «XHUMHSI», BUIBI
JNEATEIbHOCTH 1O TMOJYYEHUK) HOBOIO 3HAHUS, €ro HWHTEPHPETaLNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K koniy oOydeHus B 8 kJiacce ImpeaMeTHBIE Pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXKaTh COPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHM:

e PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSTUM: aTOM, MOJIEKYJIa,
XAMUYECKUHN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAs ¥ HEOJTHOPOJIHAS ), BAJIGHTHOCTb, OTHOCUTEIIbHAS aTOMHAsI
Y MOJIEKYJISIPHAsI Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBasi JO0JISI XMMHMYECKOTO dJIEMEHTa B COCIUHEHWUM, MOJISIPHBIN
00bEM, OKCHJI, KHCJIOTAa, OCHOBaHHUE, COJIb, AJICKTPOOTPHUIIATEIIBHOCTD,
CTETICHb OKHCJICHHUS, XMMHUYECKas Peakius, KiacCu(UKAIMUSI peaKIuii:
PEAKIMHU COCIUHEHUS, PEAKUUH PA3JIOKCHUS, PEAKIUU 3aMEIICHUS,
peakimu 0OMeHa, 3K30- U 3HA0TEPMUUECKUE PEAKIIUH, TETUTOBOM 3P (HEeKT
peaKkIuu, SIAPO aToMa, DJICKTPOHHBIM CJIOM aToMa, aTOMHasi OpOUTaJb,
paadyc aroMa, XUMHMYECKas CBs3b, IIOJApHAs M HENOoJsipHas
KOBaJICHTHAsl CBsI3b, MOHHAsl CBS3b, HMOH, KaTHOH, aHHWOH, PacTBOP,
MaccoBasi J10Jisl BellecTBa (MPOIEHTHAs] KOHILICHTPAIKs) B PACTBOPE;

¢ HUIIOCTPHUPOBATH B3aHMMOCBA3b OCHOBHBIX XHMHUYCCKHX MOHITHUA U
IMPUMCHATD 3THU IOHATHUSA ITPHU OIMMCAHNH BCIICCTB U UX HpeBpaH_[eHI/If/’I;

e UCMOJIb30BaTh XUMHUYECKYH) CHUMBOJIUKY [JIi COCTaBJieHUs] (Popmyn
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIUIA;

e ONpEACIATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCTMHEHUSX,
CTENICHb  OKHUCJICHUSI DJIEMEHTOB B  OHHApHBIX  COCTUHCHMUSX,
MPUHAJIEKHOCTh BEUIECTB K ONMPEIACIEHHOMY KJIACCY COCIUHEHUN I10
dbopmynam, BUJ XUMHUYECKOW CBs3M (KOBAJICHTHAsT W WOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBath cmbica llepunoanueckoro 3akona J[. M. Menaeneena:
JNEMOHCTPUPOBATh MOHMMAaHWUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB



XUMHUYCCKHUX DJICMCHTOB OT HUX ITIOJOXCHUA B HepHOI[H‘IeCKOP'I CHUCTCEMC,
3aKOHOB COXPAaHCHUA MACChI BCUICCTB, IOCTOAHCTBA COCTaBa, ATOMHO--
MOJICKYJIIPHOT'O YUCHUS, 3dKOHA ABOF&I[pO;

ONHUCHIBATh M XapakTepu3oBaTh TaOnuuHyio ¢opmy Ilepuoamueckoit
CUCTEMbl XMMHYECKHUX DJJIEMEHTOB: pa3iMyaTh TMOHATUS «TJaBHas
noarpynna (A-rpynmna)» u «nodounas noarpyimma (b-rpymnmna)y, massie
U OOJBIINE MEPUOJIbI, COOTHOCUTh 0003HAUYECHUS, KOTOPbIE UMEIOTCS B
tabmuie «llepuoanueckas cucrtema XuUMHYeckux 3iaeMeHToB JI. U.
MenneneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAl sapa, oOIIee YHuCIo
AIIEKTPOHOB U PACIIPEACTICHUE UX TI0 AIEKTPOHHBIM CIIOSIM);

KJIaccu(UIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (10 YUCIY U COCTaBY YYaCTBYIOIIHUX B
peaKIuu BEIIECTB, M0 TEIIOBOMY 3D PEKTY);

XapaKTepru30BaTh (OMUCHIBATH) OOIME XUMUUECKHUE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJACCOB,  MOATBEpXKJas  ONUCAaHHE  MpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCHUMOCTHM OT UX
KAUE€CTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAaHUA XUMHUUYECKUX
IPEeBpPAILCHUN B PA3IUYHBIX YCIOBUSAX;

BBIUHCIISITh OTHOCUTEIIBHYK) MOJIEKYJSIPHYKO W MOJIIPHYK) MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMMHYECKOTO »dJieMeHTa 1o (opmye
COEAMHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, NPOBOJIWTH
pacu€Thl MO YPABHEHHUIO XUMUYECKON PEaKIUY;

MPUMEHSATH OCHOBHBIC OTICPAIIMM MBICITUTEIILHON JCSITCIBHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHHE, 0000lIeHUe, CHUCTEeMaTU3alIuIo,
KJ1acCU(UKAIIIO, BBISBICHUE MMPUYNHHO--CIICACTBEHHBIX CBS3CH — IS
U3YYEHUs] CBOMCTB BEIIECTB M XMUMHYCCKHX PEaKIHH, €CTeCTBEHHO-
Hay4YHBICE  METOABl  TIO3HAHWS —  HAONIOJCHWE, HW3MEPCHHE,
MOJIETTUPOBAHUE, SKCIEPUMEHT (peaibHBIN U MBICIICHHBIN);

ClIedoBaTh MpaBWIaM  TOJIb30BAHUS XUMHUYECKOM TOCYlIOW U
Ja00paTOpHBIM 00OpPYJOBAaHUEM, a TakKe IpaBWiiaM oOpalieHusl ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSIMH 1O BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPONAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
PACTBOPOB C ONPENEIEHHOW MAaCCOBOM JI0JIEW pACTBOPEHHOTO BEIIECTBA,



K

IJIAHUPOBaTh W TMPOBOAUTH XUMHUYECKHE OKCIEPUMEHTHI  TIO
pacrlo3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C IOMOIIBIO
WHIUKATOPOB (Jakmyc, peHondTaaenH, METUIIOPAHX U IPYTHE).

KOHITy oOydeHHs B 9 KJiacce TPEIMETHBIC pe3ylbTaThl Ha 0a30BOM

YpOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YJAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHSATHN: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWUOH, IPOCTOE BEILECTBO,
CJI0’KHO€ BEILIECTBO, BAJICHTHOCTD, JIEKTPOOTPULATEIBHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKasl pEaKIMsl, XUMUUECKasi CBS3b, TETJIOBOM d(PeKT
peakiMu, MOJIb, MOJISIPHBI  00BEM, PpacTBOp, BJIEKTPOJIHUTHI,
HEXJICKTPOJIUTHI, JIEKTPOJUTHYECKAS AUCCOLUAIUSA, PEAKIIMM HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEaKIMU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEaKIUU,
OKHCJIUTEIIb, BOCCTAHOBUTEIb, OKHUCIEHUE U  BOCCTAaHOBIICHUE,
aJoTponus, aMpOTEPHOCTh, XUMUYECKas CBA3b (KOBaJICHTHAs, HIOHHAS,
METaJUIMuecKas), KpUCTAJUIMYECKas PpEelETKa, KOPPO3Hs METAJLJIOB,
CIUIaBbl, CKOPOCTh XHWMHYECKOW PEaKUWH, MPEACTbHO JOMyCTUMAas
koHueHTpamus [1/IK Bemecrtna;

HIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHWMHYCCKUX MOHATHHA |
IMPUMCHSATD 3TH IIOHATHUA IIPU OIIMCAHWH BCIICCTB U UX HpeBpameHI/Iﬁ;

HCIIOJB30BaTh XUMHUYECKYH0 CHUMBOJIMKY Il COCTaBlieHUs (popmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

ONPEAETATH BAJICHTHOCTD U CTENIEHb OKUCJIEHUSI XUMHYECKUX SJIEMEHTOB
B COCIUHEHMSX Pa3JIMYHOIO COCTaBa, IPUHAICKHOCTH BELIECTB K
onpenenEéHHOMY KJIacCy COeIUHEHUM 1o (hopmyiiaM, BHJI XUMHYECKOU
CBsI3U (KOBAJICHTHAsl, WOHHAs, MeETaJUIMYecKas) B HEOPTraHUYECKUX
COCMHEHUSX, 3apsii MOHA 110 XUMUUYECKOUN (hopmyJie, XapaKkTep Cpebl B
BOJIHBIX pacTBoOpax HEOPraHUYECKHUX COCJIMHEHUN, THIL
KPUCTAJUIMYECKON PEMIETKHU KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbich [lepuogmueckoro 3akona [[. M. Mennpeneera u
JIEMOHCTPUPOBATh €r0 TIOHMMAaHHWE: OMUCHIBATH U XapaKTEPU30BaTh
Tabnmunyto Gopmy Ileproanyaeckoii cuCTeMbl XUMUYECKUX DJIIEMEHTOB:
pazMyuath MOHATUS «TJIaBHasg moArpynna (A-rpynmna)» U «moOodHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIINE TEPUOMBI, COOTHOCUTH
0003HaYCHUSA, KOTOPBbIE HMEIOTCS B IIEPUOAUYCCKOM TaOmHIEe, C
YUCJIOBBIMU ~ XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsi sjapa, OOIIee YHUCIO DJIEKTPOHOB U



pacmpesiefiecHue HMX IO AJIEKTPOHHBIM CJIOsIM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B UBMEHEHUM CBOMCTB RJIEMEHTOB U UX COCAMHEHUN B
npeenax MajbiX EPUOJIOB U TNIABHBIX MOATPYIII C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCUPUIMPOBATh  XUMUYECKHME  DJIEMEHTbl,  HEOPraHUYECKUE
BEIIECTBA, XUMUYECKHE PEAKIIUHU (10 YUCITY U COCTaBy YYacTBYIOLIUX B
peaKkiuu BEUIECTB, MO TEIJIOBOMY 3P eKTy, M0 U3MEHEHHUIO CTEeTeHEH
OKHUCJIEHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE U CICTIU(PUICCKAEC XUMUYECKHE
CBOMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IMOJTBEPKJas OIMUCAHHE
nIpuMepaMyi MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMUYECKUX PEAKILIN;

COCTABJISITH YPABHEHUS DJIEKTPOJUTUYECKOM JHCCOLMALUU KHUCIOT,
IIEJIOYE M COJIEH, IOJHBIE M COKpAllEHHBIC YPAaBHEHHs pPeakUui
MOHHOrO  OOMEHa, ypaBHEHHMsS  pEaKUui,  MOJITBEPKAAIOUIUX
CYILIECTBOBAHNE T'€HETUYECKOM CBSI3M MEX]Yy BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

PaCKpbBIBaTb CYHIHOCTb OKHUCIIHUTCIIbHO-BOCCTAHOBUTCIBbHBIX pCaKHI/Iﬁ
IMOCPCACTBOM COCTABJIICHHA 3JICKTPOHHOI'O OajyaHca dTuxX peaKuHﬁ;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOYKHOCTH MPOTEKAHUS XUMHUYCCKHUX TPEBpAICHUN B Pa3IMYHBIX
YCIOBUSIX;

BBIUHCIISIT OTHOCUTEIIBHYK) MOJIEKYJSIPHYKO W MOJIIPHYK) MacChl
BEIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOTO »dJIeMeHTa To Qopmyiie
COEAMHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOPE, NPOBOJIWTH
pPacU€Thl MO YPABHEHHUIO XUMUYECKON PEAKIUY;

coOmofaTh TIpaBuUjia  TOJIB30BAHUSI XMUMHUYECKOM MOCyAou |
7a00paTopHbIM 00OpYJIOBaHHEM, a TakKe IpaBuUjia OOpalleHus C
BEIIECTBAMU B COOTBETCTBHU C WHCTPYKIUSMH II0 BBIMOJIHEHUIO
7a00pPaTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

MPOBOAUTL  PCAKIMH, TOATBEP)KIAIONINE KAYSCTBEHHBIM COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPH/I-, OPOMH/I-
, monu-, kapobonar-, pocdar-, cunmkar-, cyiabdar-, TUIPOKCU]I-UOHBI,
KaTHOHBI aMMOHHUSI ¥ MOHBI U3YYCHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B
BOJTHBIX PaCTBOpPAaX HEOPTaHMYECKUX BEIIICCTB;



e TIPUMCHATH OCHOBHBIC OIEPAIlUU MBICIUTEIHHON JIEATEIHPHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, O0000IIEHHEe, CHCTEMaTU3aLHIO,
BBISIBIICHHE TTPUYMHHO-CJICICTBEHHBIX CBS3CH — ISl M3yUYCHUS CBOWCTB
BEIICCTB W XHUMHYECKHX pEaKIUi, eCTCCTBEHHO-HAYyYHBIC METObI
NO3HAaHMs — HAOIIOACHHUE, N3MEPEHHE, MOJICIUPOBAHKE, YKCIICPUMEHT
(peaJIbHBIN ¥ MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HanmenoBanue KosmuecTBo yacos
Ne JuaexkTpoHHble (HU(pOBbHIE)
pa3iejioB H TeM KoHnTpoJubHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
NMPOrpamMmbl padoThbI padoTbI
Pa3nen 1. [lepBoHayaibHbIe XHMHYECKHE MOHITHS
XuMusi — BakHast
11 00J1aCTh €CTECTBO3HAHUS 5 9 bubnuorexa [JOK
' U [IPaKTHIECKOU https://m.edsoo.ru/7f41837c
JESTEIbHOCTH YeJIOBEKa
12 BemmecTBa n XuMuueckue 15 1 bu6mmoreka [JOK
' peakuuu https://m.edso00.ru/7f41837¢
Hroro mo paszneny 20
Pa3nes 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Bosayx. Kucnopog. 5 1 bubmuorexa [JOK
' [ToHsiTue 00 OKCHIAX https://m.edso0.ru/7f41837c
99 Bonopona.Ilonsarue o 3 1 bubmuorexa [IOK
' KUCJIOTaX U COJISAX https://m.edso0.ru/7f41837c
Bona. PactBopsl.
23 )i\ p 5 1 1 but6mmorexa [JOK

[ToussTHE 00 OCHOBAHUIX

https://m.edsoo.ru/7f41837¢c
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OcHOBHBIE KJ1acChl Bu6 LIOK
HOJIMOTCKa
2.4 11 1 1
HeopraHquzCKHx https://m.edsoo.ru/7f41837c
COCIMHCHUN
WToro 1o paseny 30

Paznen 3. llepuoanuecknii 3axoH u [lepuoguueckas cucrema xummuueckux 3jemMeHToB /I. U. MenneneeBa. CTpoenne aToMOB.
Xumuueckas ¢Bsi3b. OKHUCIUTENbHO-BOCCTAHOBUTE/IbHbIE PeAKIIUT

[Tepunonnueckuii 3aKoH U

Ilepuonnueckas cucrema
bubmuoreka [JOK

Nl 7
3 XHMHIHECKHX 5JICMCHTOB https://m.edsoo.ru/7f41837c

. . Mennene-ena.

Crtpoenue aToma

XUMHYECKAA CBI3b.

3.2 OKHCITUTENTBHO- 8 1 bu6mmoreka [IOK
' BOCCTAaHOBUTEJIbHBIE https://m.edsoo.ru/7f41837c
peaxiuu
bu6mmorekxa [IOK
u 15
TOTO To pasaety https://m.edsoo.ru/7f41837c
PeszepBHoe Bpemst 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 68 4 6
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9 KVIACC

HaumenoBanue

KoaudecTBO 9acoB

Ne JuaexkTpoHHbIe (HU(pPOBbHIE)
pa3/ie/ioB U TEM Konrpouabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
NMPOrpamMMbl padoThI padoThbI
Pa3nes 1. BemecTBo U XMH4YecKkHe peakiun
[ToBTOpEHUE U
11 yriayOneHue 3HaHUM 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/eioB https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa [TOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEAKITHIA
DNEeKTPOTUTHYECKAS
13 JIMCCOLMAITUS. 3 1 1 bubmuorexa [JOK
' XUMUYECKUE PEAKIIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pasneny 17

Paznen 2. Hemerasliibl M UX COeAUHEHUSHA

2.1

OO61mas xapakTepucTHKa
XUMHYECKHX 3JIEMCHTOB
VIIA-rpynnst. ['anorenst

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
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OO01as xapakTepuCTHKA
XMUMHYECKUX 3JIEMEHTOB

bubmuoreka [JOK

2.2 6
VIA-rpynnel. Cepa u e https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mast xapakTepUCTHKA
93 XUMHYECKHX 3JICMEHTOB y bubmmoreka [IOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoeTUHCHHS
OO61as xapakTepuCTHKa
XUMHNYCCKHUX DJIECMCHTOB Eii6 ]_[OK
noIMoTeKA
2.4 IVA- .
M rp}:HHH Yraepon u 8 https://m.edso0.ru/7f41a636
KpPpEMHHU U UX
COETMHEHUS
Hroro mo paszneny 25
Pazgen 3. Merajuuibl U MX COeIMHEHMSI
31 OO6mmue cBoiicTBa 4 bubnmoreka [JOK
' METAIIOB https://m.edsoo.ru/7f41a636
3.2 Baxmneiinme MeTajuibl U 16 bu6mmorexa [IOK
' WX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
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Pasnen 4. Xumus u okpyxamomas cpeaa

41 BemecTBa u matepuaisl B 3 bubmuorexa [JOK
' JKU3HH YesIoBeKa https://m.edsoo.ru/7f41a636
Wtoro mo pazneny 3
p 3 bu6mmoreka [IOK
C3CPBIOC BpeMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHUE

8 KIIACC
Ne Kosaun4yecTBo 4acoB JIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka B KOHTpOJILHbIe HpaKanec](ne oﬁpasosaTeanme
r
n cero padoThI paboTnI pecypcbl
[Ipenmer xumuu. Ponp xumuu B
1 T 1 bu6mmoreka [IOK
FRHSHI HcTIoBeka. Tena i https://m.edsoo.ru/ff0d210c
BelIeCTBa
5 ITonsiTe 0 MeTO1aX MO3HAHUS B 1 bubmuoreka [JOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
3 «IIpaBuna paboTsl B 1abopaTopuu 1 1 bubnuorexa [JOK
U IpUEMBI OOpAILEHHUS C https://m.edsoo.ru/ff0d23dc
1abopaTOPHBIM 000PYIOBAHUEM
4 YucThic BelecTBa U CMECH. 1 bu6mmoreka [JOK
Crioco0wI pazfeneHust cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha 1 1 bu6mmorekxa [OK

MIpUMEPE OYUCTKH MOBAPEHHOM
COJIN)»

https://m.edsoo.ru/ff0d28c8
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bu6mmoreka [JOK

6 ATOMBI 1 MOTIRKY b1 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHE DIIEMEHTEI. 3HAKU
7 (CUMBOJIBI) XHMHUYECKUX bubmiorexa LIOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 [IpocThie U CIOXKHBIC BEIICCTBA bubamorexa LOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPDHOE YUECHUE bubmorexa HOK
yAp i https://m.edsoo.ru/ff0d2d50
3aK0H OCTOSHCTBA COCTaBa
10 BeIleCTB. XUMHUYECKas (hopmyra. bubnuoteka [JOK
BajenTHOCTE aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX DIIEMEHTOB
OTHOCHUTEIBEHAs aTOMHAs Macca.
11 OTHOCHUTEIBLHAS MOJIEKYIIIpHAS bubmorera [JOK
yJAp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 101 XUMHYECKOTO bu6mmoreka [JOK
3JI€MEHTa B COeAUHECHUU https://m.edsoo.ru/ff0d350c
13 KommaectBo BemecTBa. Mok, bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUECKHUE bubmuorexa [JOK

SIBICHUS. XUMHYECKast pCaKknud

https://m.edsoo.ru/ff0d37fa
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IIpu3Haky U ycioBus NPOTEKAHUS

bu6mmoreka [JOK

15
XMMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHS MacChl
16 BeIIeCTB. XUMHUUYECKHUE bubnnorexa [IOK
B ' https://m.edsoo.ru/ff0d3b88
ypaBHCHHSI
BrurunciieHusa KOIu4ecTBa, MacChl
17 BENIECTBA 10 YPAaBHEHUIM bubmaorexa [JOK
H ypaBHen https://m.eds00.ru/ff0d5708
XUMHYECKHX PEAKIIHMA
Krnaccudukanus XuMHIECKUX
18 peakuuii (coenHeHUs, bubnuorexa [JOK
Pa3JI0KEHUS, 3aMELEHNUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIH-
19 DHIUKJIONEIUCT O60gnI eHHe U bubmmorexa [TOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aILUs 3HAHUH
KonTponbnas padora Nel mo teme
20 «BeliecTBa 1 XUMHUUECKUE bubmmorexa [IOK
https://m.edsoo.ru/ff0d4290
peaKIum
Bo3s — cMech rasos. CocTas
X bubmuorexa [JOK
21 Bo3ayxa. Kuciopog — anemMeHT u

npoctoe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e
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duznueckue 1 XUMUYECKHE
CBOMCTBa KHCIIOpO/Ja (peakuu

bubmuoreka [JOK

22
okucieHus, ropenue). [lonsrue https://m.edsoo.ru/ff0d4614
00 okcugax
Crioco0pl 1ostydeHus: KUCIopoaa
93 B JIa0OPaTOpUU H bubnuoreka [IOK
MpoMbINUIEHHOCTH. [IpruMenenne https://m.edsoo.ru/ff0d497a
KHCII0pOo/ia
TemnoBoit 3¢ ekt xumuaeckoit
peaKIuu, MOHATHE O
24 TEPMOXUMHUYECKOM ypaBHEHUHU bubmmoreka LIOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUECKHUX
peaxkuusax
TormnuBo (HedTh, Yroib U METaH).
25 3ar HSHGI—EHqu)}OS . a, CIIOCOOBI : bubmoreka LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
€ro MpeJoTBPAIICHUS
[IpakTuueckas padora Ne 3 o
26 teMe «[lonmydyenue u cobupanue bubmuorexa [IOK
KHUCJIOpOJIa, U3YYEHHE €T0 https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
Bonopoa — snemeHT u npocroe
oA P bubmuorexa [JOK
27 BemecTBo. Haxoxxnenue B

IPUPOIC

https://m.edsoo.ru/ff0d4dd0
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duznueckue 1 XUMHUYECKHE

28 cBoiicTBa Bojopoaa. [IpuMmeHeHne bubmoreia OK
Aopoda. 1 https://m.eds00.ru/ff0d4ddo
BOJIOpOJIA

29 [ToHsITHE O KUCIIOTAX U COMSAX bubmorera [JOK

https://m.edsoo.ru/ff0d50d2

30 Crioco0bl moTy4eHust BOAOPO/Ia B bubnuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padorta Ne 4 o
teme «llomydyenue u cobupanue bubmuorexka [JOK

31
BOJIOPO/Ia, U3YUEHUE Er0 https://m.edsoo.ru/ff0d4f42
CBOMCTB»

39 MossipHblii 00bEM ra30B. 3aKOH bub6nuorexa [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUeCTBa

33 BeIlleCTBa rasa Io ero bu6mmoreka [JOK
HU3BECTHOMY KOJIMYECTBY https://m.edso0.ru/ff0d55a0
BEIIIECTBA W 00BEMY
Brruucnenus 00bEMOB ra3oB 110

34 YPaBHEHUIO pEaKIMi Ha OCHOBE bubnnoreka [JOK
3aKOHA O0BEMHBIX OTHOIIICHHMA https://m.edsoo.ru/ff0d5708
razoB

35 dOu3ndecKrue U XUMUYECKHE bubmuorexa [JOK

CBOICTBAa BOJIbI

https://m.edsoo.ru/ff0d587a
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

CocraB ocHoBauuii. [Tonsarue 00

bu6mmoreka [JOK

36
MHJMKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputesb.

37 HacepimieHHble 1 HEHACHIIICHHBIE bubnmoreka [JOK
pactBopbl. MaccoBas 10J1st https://m.edsoo.ru/ff0d5b40
BEIIECTBa B pacCTBOpE
[IpakTuueckas pabora Ne 5 o

38 teme «IIpurorosiieHue pacTBOpOB bubnuorexa [JOK
C omnpeaeIEHHON MacCcOBOM oJei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY

39 KonTponbnas padora Ne2 o teme bubnnorexa [JOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342

40 OKcuJBI: COCTaB, bubmuorexa [JOK
KJaccu(uKanus, HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[Tonyuenune n xummdeckne

41 CBOWCTBA KMCJIOTHBIX, OCHOBHBIX bubmorexa HOK

’ https://m.edsoo.ru/ff0d664e
1 aM(pOTEPHBIX OKCHJIOB

42 OcHOBaHUs: COCTaB, bubmuorexa [JOK
KJaccu(uKkanus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenne u XuMU4IeCKre bubnmoreka [JOK

CBOICTBa OCHOBaHUIA

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

KwucnoTsl: cocTas,

bu6mmoreka [JOK

44
Kiaccu(uKanus, HOMEHKIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue u xumMnuyeckue bubmmorexa [IOK
CBOMCTBA KHUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CIIOCOOBI MOIYyYEHUS bubmmorexa [TOK
i . https://m.edsoo.ru/00ad9474
XHUMHAYECKHE CBOICTBA
[IpakTuueckas padorta Ne 6.
Pemmenne skcriepuMeHTaTbHBIX
47 3aga4 0o TeMe «OCHOBHBIE bubmorexa [IOK
a https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX
COEIMHECHUI
I'enernueckas cBI3b MEX
48 KJIaccaMH HEO FaHI/I‘IeCKI/II;(y bubmmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COEIUHEHNI
49 O06o001eHre U CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HAaHUH https://m.edsoo.ru/00ad9cb?2
KonrtponsHas padora Ne3 o reme
" bubmuorexa [JOK
50 OCHOBHBIE KJIACCHI

HEOPraHUYeCKUX coeqMHEHUN"

https://m.edsoo.ru/00ad9ela



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

IIepBble ONBITKH
KJIAaCCU(UKAIIUN XUMUYECKUX

bubmuoreka [JOK

51
anemeHToB. [IoHaTHE O rpynmax https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U

59 [Iepnonnueckas cucrema bubnuoreka [IOK
XUMHUYECKUX dieMeHToR /I, M. https://m.edso0.ru/00ada52c
Menpeneena

53 Ilepuosl, TPYIIIBL, TOATPYIIIEL Eubmiorexa TOK

P > TPYITIEL, 124 https://m.edsoo.ru/00ada52c

54 Crtpoenue atomoB. CocTaB bubnuoteka [JOK
aTOMHBIX siaep. M3oTomnbl https://m.edsoo.ru/00ada342
CtpoeHue 3NeKTPOHHBIX

55 000J109€K aTOMOB AJIIEMEHTOB bubmuoreka [JOK
[Tepuoanueckoit cucremst /. U. https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTuka XUMHIECKOTO

56 3JIEMEHTA 10 €T0 MOJIOKEHHUIO B bubmuorexa [JOK

ITepunonnueckoii cucreme /1. U.
Menneneena

https://m.edso0.ru/00ada824



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

3nauenue [lepuonnyeckoro
3aKOHA Ul pa3BUTUS HAYKU U

bubmuoreka [JOK

57
npaktuku. /1. 1. MenaeneeB — https://m.edsoo.ru/00ada96e
Y4EHBIN, TIEJIATOT ¥ TPakIaHUH
DNeKTPOOTPULIATETLHOCTh bubnuoreka [JOK
58
aTOMOB XMMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 n
OHHAM XHMHIHCECKAA CBASH https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas bub6nuorexa [IOK
XUMHYECKasT CBI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipas bubnuotexa [JOK
XUMHYECKasT CBI3b https://m.edsoo.ru/00adaabh9
bu6mmorekxa [IOK
62
Crene, oKHCIeHI https://m.edsoo.ru/00adae28
63 OKHUCIUTEITBHO- bubmuorexa [JOK
BOCCTaHOBHUTEJBHBIE PEAKIUN https://m.edsoo.ru/00adb076
b K
64 OKUCIUTEIN U BOCCTAHOBUTEIU nomorexa IO

https://m.edsoo.ru/00adb076



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

KontponsHas padora Ne4 o reme

bubmuoreka [JOK
65 «Ctpoenue aroMa. XUMHUYECKast 1 httos://m.edsoo.ru/00adbAgs
CBSI3b»
66 O06o001IeHNEe U CHCTEMATH3aLIHS 1 bubmuorexka [JOK
3HAHUU https://m.edso0.ru/00adb33c
67 O06o0meHne 1 cucTeMaTU3aIus 1 bubmmorexa [IOK
3HAHUU https://m.edso00.ru/00ad9ch2
68 O06o011eHre U cucTeMaTu3aus 1 bubnuorexa [JOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KVIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne
o/ Tema YpoOKa B KOHTpOJILHbIe HpaKanec](ne oﬁpasosaTeanme
cero
padoThI padoThI pecypchbl
Ilepnonnueckuil 3aK0H.
1 [lepuoauueckas cucrema 1 bu6mmoreka [IOK
XHUMHYECKHX dJIEMEHTOB JI. https://m.edsoo.ru/00adb59e
. Meunneneena
3aKOHOMEPHOCTH B
9 W3MEHEHUU CBOMCTB 1 bu6mmoreka [IOK
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccudunkanus u
3 HOMeHK(JI;aT a 1 bubmorera [JOK
yp https://m.edsoo.ru/00adb7e2
HEOPTraHUYECKUX BEIECTB
Bunasl xumMuueckoil cBA3U U
bu6mmoreka [JOK
4 THUIIBl KPUCTATNIMUECKUX 1

peETOK

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



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

KontponsHast padora Nel
1o reme «IloBropenue u
yriryOjeHue 3HaHui
OCHOBHBIX Pa3zeiioB Kypca
8 Ki1acca»

Knaccudukanus
XUMHYECKHUX PEAKLIUN 110
Pa3IUYHbIM IPU3HAKAM

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

[TonsaTne o ckopoctn
XAMHYECKOW PEaKIUU.
[IoHsATHE O TOMOTEHHBIX U
TeTEPOreHHBIX PEAKIMIX

bubmuoreka [JOK
https://m.edsoo.ru/00adbe9a

ITorsATHE O XUMHUUECKOM
paBHOBecuu. DaKTOPHI,
BIIMSIIOLLIME HA CKOPOCTh
XAMHUYECKON PEeaKkuu U
MOJI0KEHNE XUMUUYECKOTO
paBHOBECHUS

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

OKHUCIIUTENBHO-
BOCCTAHOBUTEIbHBIE
peakiu

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



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

Teopus

10 ANEKTPOIUTUYECKON bubnmoreka [JOK
nucconnanuu. CUiIbHBIC U https://m.edsoo0.ru/00adcd68
ci1a0bble JIEKTPOTUTHI

11 HonHble ypaBHEHUS bubnuoreka [IOK
peakuuu https://m.eds00.ru/00add448
XUMHUYECKHEe CBOMCTBA
KHUCJIOT M OCHOBAHUH B

12 CBETE MpPEACTaBICHHUH 00 bubmorera [JOK

e N https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON
JHUCCOIHAIAN
XHUMHYECKHE CBOMCTBA
COJIel B CBETE
13 MpeICTaBICHUI 00 bubmotera [JOK

pea . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON
JIHCCOIHAIAN

14 [TonsaTHe o runponuse bubnnoreka [JOK
conei https://m.edsoo.ru/00add9d4

15 O06o06mIcHuE U bu6mmoreka [JOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.

16 «Pemienue but6mmorekxa [JOK

SKCIICPUMCHTAJIbHBIX
3agadg»

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



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

KonTtponbnast padora Ne2

1o TeMe
«QIIEeKTpOIUTUYECKAs bubmuorexa [IOK

17
JACCOIIHAIINS. https://m.edsoo.ru/00addecO
XUMUYECKUE PEeaKIINH B
pacTBopax»
OO61mas xapakTepucTHKa

18 Trajlor€HOB. XUMHUYECKHUE bu6mmoreka [IOK
CBOICTBa Ha MpUMEpPE https://m.edsoo.ru/00addfe2
xJopa
XnopoBogopoa. ConsiHas

19 KHCIIOTa, XUMUYECKHE bu6mmoreka [JOK
CBOWCTBA, MOJIYyYEHHUE, https://m.edsoo0.ru/00ade104
MIPUMEHEHNE
[TpakTryeckas padora Ne 2

20 no teme «llonmyuenue bubmuorexa [IOK
COJISTHOM KHMCIIOTBHI, https://m.edsoo.ru/00ade348
U3y4eHUe €€ CBOMCTBY»
Beruncienus no

21 YPaBHEHUSAM XUMHUYECKHUX bubmuorexa [IOK

peaKIui, ecIu OJ1H U3
pPEareHToB JIaH B U30BITKE

https://m.edso0.ru/00ade488



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

22

OO01as xapakTepuCTHKA
251eMeHTOB VIA-Tpymnbl

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

23

AunnoTponHbie

Mo (PUKAIINH CEPBI.
Haxoxnenue cepsl u €€
COEIMHEHUH B IPUPOJE.
XUMHUYECKUE CBOMCTBA
cepbl

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

24

CepoBo10poJ1, CTPOCHHUE,
(1)I/I3I/I‘I€CKI/I€ U XUMHUYCCKHUC
CBOWCTBA

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

25

Oxcupel cepsl. CepHast

KUCIIO0Ta, GU3NYECKUE U
XUMHUYECKHE CBOMCTBA,

pUMEHEeHHE

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

26

XUMHUECKUE PEaKIiH,
Jealue B OCHOBE
IPOMBIIIJICHHOTO CI10c00a
MOJIyYEHHUs] CepHOU
KUCJIOTBl. XUMUYECKOE
3arpsi3HEHUE OKpPYXKarolen
Cpelbl COeAMHEHUSMU
cepsl

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



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

Briuucienue MaccoBoii

27 0JIM BBIXO/JIa TPOJIYKTA Bubmiorexa LIOK
A A8 TIPORYK https://m.edsoo.ru/00adec8a
peaxiuu
OO01as xapakTepuCTHKa
3J1EMEHTOB V A-IpyNiibl.
28 A30T, pactipoCTpaHeHUE B bubmmoreka LIOK
» PacIpocTp https://m.edsoo.ru/00adeea6
npupoze, Gu3nIecKue u
XUMHUYECKHE CBONCTBA
AMMHUak, ero puznueckue
29 U XUMUYECKHE CBOMCTBA Brbmiorexa LIOK
’ https://m.edso0.ru/00adf004
MOJTy4YeHHUe U PUMEHEHHE
[IpakTuueckas pabora Ne 3
no teme «llomyuenue bubnuotexa [JOK
30
aMMHaKa, U3y4eHHE €ro https://m.edso00.ru/00adf180
CBOWCTB»
A3oTHas KACIO0TAa, €€
bu6mmorexa [IOK
31 bu3HYecKue 1 XUMHUIECKIE

CBOMCTBA

https://m.edsoo.ru/00adf306



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

Hcnons3oBanne HUTPATOB
M CoJIcH aMMOHMUSA B
Kau€CTBC MHUHCPAJIIBHBIX

. bubnunoreka [JOK
32 yoOpenmii. Xumiraeckoe . https:// m.edsocI)_.[ ru/00adf518
3arpsi3HEHUE OKPY Karolei
Cpebl COeTMHEHUSIMH
asora
®dochop. Okcun hochopa
33 (V) u bocdopnas kucnoTa, bubmmorexa [IOK
bu3HYecKue U XUMHUYECKIE https://m.edso0.ru/00adf68a
CBOWCTBA, MOJyYEHHE
Hcnonb3oBanue pocdaron
B Ka4eCTBE MUHEPAIHHBIX
34 ynoOpeHuii. 3arps3HeHHe bubmorexa HOK
. https://m.edsoo.ru/00adfc20
PUPOIHON Cpeibl
dbocdaramu
Yraepon,
35 pacpocTpaHeHue B bubnnoreka [JOK

npupoze, Gu3nveckue 1
XUMHYECKHE CBOMCTBA

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



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

Okcuapl yraepoja, ux
bu3HYecKre 1 XUMHUIECCKHE

bubmuoreka [JOK

36 7 .0 eCKHe
CBOHCTRA. JROTOTIICCKH https://m.edsoo.ru/00adfebe
po0JIEMBbI, CBSI3aHHBIE C
okcuoM yriuepona (IV)

37 YronbHasg KACIOTa U €€ bu6mmoreka [IOK
COJIH https://m.edsoo.ru/00ae006¢
[IpaxTuueckas padora Ne 4
o TeMe "l[lonyuenue

38 JIEKUCIIOTO I?Z%a bubmorexa HOK
YT ' https://m.edso00.ru/00ae027e
KauectBenHast peakuus Ha
KapOoHaT-HOH"
[TepBoHavanbHbIE MOHATHUS

39 00 OpraHNYecKHux bubnunoreka [JOK
BEIIECTBaxX Kak O https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepo1a

40 Kpemuuii u ero bubnnoreka [JOK

COCOAMHCHUSA

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



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

41

[IpakTuueckas padora Ne 5.
Pemenne
9KCTICPUMEHTAJIbHBIX 3a7a4
o TeMme «Bakaenmue
HEMETAJIBI U UX
COEIMHEHUS

bubmuoreka [JOK
https://m.edso0.ru/00ae0bf2

42

Kontponbnas pabota Ne3
no Teme «Baxkueinime
HEMETaIJIbl U X
COCTUHEHUS

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

43

OO01mas xapakTepucTHKa
XHUMUYECKHX DJIEMEHTOB —
MeTaJuIoB. MeTammmueckas
CBSI3b M METAJNINYECKas
KPUCTAJUINYECKast pELIETKA.
du3nueckre CBOMCTBA
METaJI0B

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

44

XUMHYeCKHE CBOMCTBA
METAJIOB.
DNEKTPOXUMUYECKUN P
HaIpsKEHUN METalJIOB

bu6mmorekxa [IOK
https://m.edsoo.ru/00ael1156



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

Oo61ue crocoobl
HOJ'IyLIeHI/ISI MCTAJIJIOB.
CHJIaBBI. BBI'-H/ICJIGHI/ISI I10

45 ABHEHHUSAM XHMHYECKHX bubmorexa LHOK
YpapHet https://m.eds00.ru/00ae1156
peaKIui, eCiIu OJUH U3
peareHTOB COACPIKHT
PUMECH

46 [TonsiTHe 0 KOoppo3un bubnuorexa [JOK
METaJIoB https://m.edso0.ru/00ae1278

bubmuoreka [JOK

47
[enorrste meTaet https://m.edsoo.ru/00ae14b2

48 OKcHuabI U THAPOKCHUTBI bubnunoreka [JOK
HATpUs U Kaaus https://m.edsoo.ru/00ae14b2
[IenoyHo3eMeIbLHBIE

49 METaJUTBI — KB 1 bubmorexa [IOK

. H https://m.edsoo.ru/00ae15e8
Maruui

50 Baxneiie coeqauHeHNs bu6mmorekxa [OK
KaJIbIIUs https://m.edso0.ru/00ae15e8

51 O06o06mIcHuE U
CHCTeMaTu3aIus 3HaHUI

59 JK&cTkoCTh BOJEI U bu6mmoreka [JOK

CrocoObI €€ ycTpaHeHUs

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



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[IpakTuyeckas padora Ne 6

53 o Teme "YKECTKOCTh BOJIBI bubmmorexa [JOK
) H" https://m.edso0.ru/00aelae8
U METOJIbI €€ YCTpaHeHUs
bubmuoreka [JOK
4 A i
> FHOMHHIH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBa bubnuorexa [JOK
55
OKCH/JIa ¥ THIPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 XK
Ies0 https://m.edso00.ru/00ae1d86
OKcubl, THAPOKCHUBI U
57 coJu ienem? 1;)II) u )I:(eneza bubmmorexa [JOK
(1 https://m.edso00.ru/00ae35e6
58 0O00011eHne n
CUCTEeMAaTH3aIHsl 3HAHHHA
[IpaxkTuueckas padora Ne 7.
Pemenue
59 AKCTIEPUMEHTAIbHBIX 33724 bubnmoreka [JOK

o teMe «BaxxHeiimne
METaJUIBI U UX
COEIUHEHUS»

https://m.edsoo.ru/00ae3de8



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

60

Breraucnenus mo
YPaBHEHUSAM XUMUYECKUX
peaKkuuii, €Ciid OJJUH U3
pEareHToOB JIaH B U30BITKE
WJTA COAEPIKUT IPUMECH.
Brraucnenus MaccoBoi
JIOJIA BBIXOJ1a MPOJIYKTa
peakuu

bubmuoreka [JOK
https://m.edsoo.ru/00ael750

61

O060061IEHNE U
cUCTeMaTHU3alus 3HaHUN

62

Konrtponsnas pabora Ned
1o reme «BaxxHeiiune
MeETaJIJIbl U UX
COECTMHEHUS»

63

BemecTsa u marepuaisl B
IOBCEIHEBHOMN XU3HU
yeJIoBEKa

bu6mmoreka [JOK
https://m.edso00.ru/00ae3f50

64

XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIle cpebl

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270

65

Ponp xumnu B peUICHUHN
9KOJOTHYCCKHUX HpOGJ’ICM

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



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 O6o0mmeHue u 1 bubmuorexka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 O6o0mmeHue u 1 bubmuoreka [JOK
CUCTEeMAaTH3aIusA 3HaHUI https://m.edsoo.ru/00ad9ch2
O6o0menue u bubmuoreka [JOK
68 . 1
cHUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/00adb33c
OBHLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3natensctBO «IIpocBenienme»
» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIeCTBO

«3narensctBO «lIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Xumus. Jlugaktuueckuid Mmatepual. 8-9 Kiaccsl.

Astop: Pagenkuii A. M.

Xumus. 3agauHuK ¢ "moMonIHUKOM". 8-9 Kiacchl.

Astop: I'apa H.H.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/9/

bu6mmoreka IIOK
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