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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHON IPOTrPaMMBbl OCHOBHOT'O oO1ero oOpazoBaHusl,
npeacraBieHabpx B DI'OC OO0, a takxke Ha ocHOBe (emepanbHOM paboueit
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
oOy4eHMs, BOCIIMTAHHMS M PA3BUTHS OOYy4aIOIIMXCA CPEACTBAMHU Y4E€OHOIrO
npeaMeTa,  YCTaHABIMBAeT  00s3aT€IbHOE  NPEAMETHOE  COJIEp)KaHUeE,
npeAycMaTpUBaeT pacIpeleeHue €ro Mo KiaccaM U CTPYKTYpPHpPOBAHHUE IO
pazzienaM M TeMaM MPOrpaMMbl MO XUMHH, OINPEETSAET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHAYEMYIO
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 00pa3oBaTeIbHON
MpOTpaMMbl Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHusl, a TAKKe TPEOOBAHUM K
pe3yiabTaraMm oOOy4YeHUs XMMHHM Ha YpOBHE IieJedl u3yudeHusl mpeameTra |
OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIILHON ACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO YU4EOHOTO COJIEPIKAHMUS.

3HaHWE XWMUU CIYKUT OCHOBOM [JIsi (DOPMHPOBAHUS MHPOBO33PECHUS
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 YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, DHEPTETHUCCKOM,
MUIIEBON U DKOJIOTMYECKOM O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET pealu3allii  BO3MOXKHOCTEM IS CaMOpa3BUTHUS 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 JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIbHOCTH;



3HAKOMHT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIAIA HA €AUWHCTBO IMPUPOABI W  YEJIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOUN IPaMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAY4YHbIM 3HAHHUSIM, K NPUPOJAE, K YEIOBEKY, BHOCHUT CBOW BKJIaJd B
AKOJIOTHYECKOE 00pa3oBaHre 00yJatouXCsl.

JlaHHble HarmpaBiieHUs B 00yYeHUM XUMHUH 00eCreunBaroTCs crienudukoit
colepKaHUsi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCS TMEeAarormuecku
aJanTUPOBAHHBIM OTPA’KEHHEM 0a30BOM HAYKU XMMUU HA ONpPECIEHHOM dTare
€€ pa3BUTHUAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHusi OPUEHTUPOBAH Ha
OCBOCHHE OOYUYaIOIIMMUCS CUCTEMBI MEPBOHAYATIBHBIX MOHATUN XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHATHI
OPTaHUYECKON 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
xuMuueckol peakuuu. OO0€ 3TH CUCTEMbl CTPYKTYPHO OpPraHU30BaHbI II0
MPUHIMITY TIOCIEIOBATEILHOTO Pa3BUTHUS 3HAHWKA HAa OCHOBE TEOPETUUYECKUX
IIPEACTABIEHUN PA3HOTO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYE€HHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— TMpeAcTaBiIeHUNA 00 DIEKTPOIUTHYECKOW JTUCCOIMAIMKM BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAKOTCA HAa OCHOBE HMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JPYroMy, BBINOJHSIS (PYHKIUM OOBACHEHUS W
[IPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUSI U BO3MOXKHOCTEU 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 W3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpy>Kaloluil MHUDPY,
«bunonorus. 5-7 knacce» u «®Pusuka. 7 Kmace».

IIpy wu3ydyeHUHM XUMHUHM NPOUCXOAUT (POPMHUPOBAHUE 3HAHUN 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 — BaXHEHIMX (PaKTOB, MOHATUH, 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 PA3BUTHH MTO3HABATEIBHBIX YMEHUHN
U UX NPUMEHEHUU B y4eOHO-TTO3HABATEIILHOM M y4eOHO-MCCIEI0BATEIbCKON
JEsITeIbBHOCTH, OCBOCHUM NpaBHJl 0€30macHOro oOpallleHusi ¢ BEIIeCTBAMU B
MIOBCEJIHEBHOM JKU3HU.

[Ipu u3yyeHnn XUMUHU Ha YPOBHE OCHOBHOT'O OOIET0 00pa30BaHUs BaXKHOE
3Ha4Y€HHE MPUOOPENH TaKUE LIEeNIU, KaK:

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

— HampaBJ€HHOCTh OOyYEeHHMs] Ha CHUCTEMaTUYeCKoe MpHUOOLIEHUE
oOy4Jaronmxcsi K caMOCTOSITEIbHOM MO3HABATENIbHON AESITENIbHOCTH, HAYYHBIM
METOJlaM MO3HaHUsI, (GOPMUPYIOIIUM MOTUBAIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMHH;

—  ol0ecnieyeHue  yCJIOBHMH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
oOyyarolMMUCSL  OMbITa  PA3HOOOpPA3HOM  AESITENBbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIOYEBBIX KOMIETEHIIMH), HMEIOIIUX
YHHUBEpCaJIbHOE 3HAYEHHE ISl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

— QopmupoBanue o0mel (QYHKIIMOHATBHON M €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM UYHCJIE€ YMEHHH OOBSCHATb U OLICHUBATH SIBJICHUS
OKpY>KaroIIero MHpa, UCTIONb3Ysl 3HAHUS M OIBIT, TIOJYYSHHBIC MPH U3yUYEeHUU
XUMHH, TPUMEHSATh WX TIPU pElIeHHH TpoOJeM B TIOBCETHEBHOW >KU3HH U
TPYZIOBOU EATEIBHOCTH;

— ¢opMupoBaHne y OOy4aroOmMXcs TyMaHUCTUYECKHUX OTHOIICHHM,
NMOHUMAaHUsI TEHHOCTH XWMHUYECKUX 3HAHWHA JUISI BBIPAOOTKH JKOJOTHYECKH
1[eJ1eco00pa3HOro TMOBEACHUS B OBITY W TPYAOBOM JAEATEIHLHOCTH B HEISIX
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 MPOGUMIIS ¥ HAMPABIEHHOCTH TaTbHEHIIIETO
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 OBYUYEHUSA

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 0 MeTOJaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMECei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JIEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumunyeckass (popmyna. BaaeHTHOCT, aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa coOcTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBasi 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COC/IMHCHHH.

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

Ou3nuecKkue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanust XuMmdeckux peakiui (CoeIMHEHUs, pa3IoKEHUsI, 3aMEILICHHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOU MOCYA0H, paBHIaMH pabOThI B TaOOpaTOpUU U
npuémamu oOpaieHus ¢ 1abopaTopHbIM 000PYI0BAaHUEM, U3YyUEHUE U OTIHCAHUE
(u3NuecKMX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEUIECTB, HaOI0/ICHHE
dbu3nyeckux (MIaBJIeHUE BOCKA, TasHUE JIbJla, pacTUPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCAIIUs BOJbl) U XUMHUUYECKHUX (TOPEHUE CBEYH, MPOKAIMBAHHE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIOTOMN) SIBICHUH, HAOII0ICHHE
U ONKMCaHUe MPU3HAKOB MPOTEKaHUS XMMUYECKUX Peakinil (pasioxkKeHue caxapa,
B3aMMOJIEWCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioxkeHue THAPOKCHUIA
meau (II) mpu HarpeBaHuu, B3aMMOJCIHCTBHUE KEJ€3a C PACTBOPOM COJIM MEAU
(IT), wuzyueHue cmocoOOB pa3jielieHus CMeced: C TOMOIIbI0 MarHuTa,
¢buabTpOBaHME, BBIIAPUBAHWE, MAUCTHLIAIMUSA, XpomaTtorpadwus, IPOBEICHUE
OUYMCTKH MOBAPEHHOM COJIM, HAOIIOJCHUE U ONMCAHUE PE3YJIbTaTOB MPOBEACHUS
OMbITa, WJUTIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE MO/IEee
MOJIEKYJ (IIIApOCTEPHKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIEeCTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3neMeHT U mpocToe
BemecTBO. HaxoxneHnue kuciopoaa B mpupoiae, PuU3nuecKkue U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenne kuciopoaa. CrocoOsbl
MOJIYYCHHS] KHUCJIOpOJa B JabOpaTOpUd W MPOMBINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

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

Bonopon — smemeHT M mpocTtoe BemiecTBO. HaxokaeHue Boaopola B
npupone, ¢GU3MYECKHE W XMUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
noxydenus. Kuemorsl u conu.

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

Odusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBOpsl.
HacepiieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass 107 BEHIECTBA B PACTBOpE. XHMHYECKHE 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 coeaunenunii. Oxcuanl. Kinaccudukarms
OKCUJIOB: coJieoOpa3yromiue (OCHOBHBIC, KHUCJIOTHBIE, amM{pOTEpHBIE) U
HecosieoOpazyromue. Homenknatypa okcuaoB. dusmyeckne U XUMHYECKUE
cBoMcCTBa OKCHIOB. [losTydeHrEe OKCUIOB.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IMENOYHM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHnkiarypa ocHoBaHui. DU3N4yeCcKue U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [losryuyeHre OCHOBaHUM.

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

Comu. Homenknartypa coneil. @u3nueckrne U XUMUYECKHE CBOMCTBA COJIEH.
[Tomyuyenue couei.

['eneTnyeckas CBsI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAHUS KHUCJIOpPOJa B  BO3IYXE,
NOJIyYeHHE, COOMpaHHe, pacrno3HAaBaHWE W HU3YYEHUE CBOMCTB KHUCIOPOJA,
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
M3Yy4YEHUE CBOWMCTB BOAOPO/1a (TOPEHUE), B3aUMOAECHCTBIE BOIOPOJA C OKCUIOM
veau (II) (BO3MOXKHO HCIHOJNB30BAaHUE BUJIEOMATEPUATIOB), HAOJIOJICHHE



0o0pasioB BEMIECTB KOJWYECTBOM | MOJb, HCCIEAOBAHHE OCOOCHHOCTEH
pacTBOPEHUsS] BEHIECTB C PA3JIMYHOM PACTBOPHUMOCTBHIO, MPUTOTOBICHUE
pAacTBOPOB € ONPEICIEHHOW MACCOBOM JIOJIEM PAacTBOPEHHOIO BEILECTBA,
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 IIejouei, uzydeHue B3aumojercteus okcuaa menu (II) ¢
pPacTBOPOM CEPHOM KHCIJIOTHI, KUCIOT C METaJUlaMH, pEaKUUid HEWTpaIu3aluu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOIO METAJIa APYTUM
W3 pacTBOpPa COJIM, PEUICHUE YKCIEPUMEHTAIBHBIX 3a]1a4 1Mo TeMe «BaxHenime
KJIACChl HEOPTaHUYECKUX COCIUHECHUIN.

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

[lepBbie MOMBITKU KiIaCCU(UKAIMU XUMHYECKUX dJeMEHTOB. [loHsiTHE O
rpyImnax CXOJHBIX 3JEMEHTOB (IEJOYHbIE M IIEJIOYHO3EMEIbHBIE METALIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yroT ampOTEpHbIE
OKCHUJBI U TUAPOKCHU/IBL.

[Tepnoanueckuit 3akoH. [leproandeckas cucTteMa XUMHUYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[lepnoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Mengeneesa.
[Tepyonsl u rpynnbl. DU3HMYECKUH CMBICH MHOPSAKOBOTO HOMEPA, HOMEPOB
IIEpUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue MeKTPOHHBIX 000J0Y€K aTOMOB NEPBhIX 20 XUMHUUECKUX DJIEMEHTOB
ITepunoanueckoit cucremsl 1. 1. MenneneeBa. XapakTepuCcTUKa XUMHYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHHUSI paJnyca aTOMOB XMMHYECKUX SJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYyNIlaM U NEPUOJAM.

3nauenne Ilepuognueckoro 3akoHa u Ilepuoandeckoil CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul Pa3BUTHUS Hayku U npaktuku. [. . Mennenees —
YYEHBIA U TPAXKIAHUH.

Xumudeckass cBsizb. KoBaneHTHast (TosisipHass M HEMOJIApHAs) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 311€MEHTOB. IOHHAs CBS3b.

Crenenbp okucieHusa. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tponecchbl okuciieHHsI 1 BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:



M3y4eHHE O0pa3lioB BEMIECTB METAJJIOB M HEMETAJJIOB, B3aUMOJICUCTBUE
TUIPOKCHUAA IIMHKA C PAacTBOPaMU KHUCJIOT U LIEIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mesxcnpeomemmnunie ceasu

Peanm3zanust MeXnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 8 Kjacce
OCYILIECTBIISIETCA Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATHH, TaK ¥ MIOHATUMN, SIBJISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJAETBbHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTI'O ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MMOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHs,
3aKOH, aHajJu3, CHUHTE3, KiIacCu(pUKalUs, TMEePUOJUYHOCTh, HAOIIOJACHUE,
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, I'a3, (U3NUECKUE BETUYUHBI, €TUHUIIBI
W3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

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

9 KJTACC

BemecTBo M XUMHUYeCKas peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMHUYECKUX 3JIEMEHTOB
1. . MenpaeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJIbLUsi W HX
COCIMHEHU B COOTBETCTBHUM C MOJIOKEHUEM 3JIEMEHTOB B llepnoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BUIbl XUMHUECKON CBSI3U. THIBI KPUCTAJUITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus u HoMeHKIaTypa HEOPraHUUECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaccaM HEOPTraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUA MO Pa3IuYHbIM MHpHU3HAKaM (110
YUCJY U COCTAaBY Y4YacCTBYIOIIMX B PEAKIIMM BEIIECTB, MO TEIIoBOMY 3 (deKTy,
10 U3MEHEHUIO CTeTMeHeN OKUCIICHUSI XUMUUYECKHUX JIIEMEHTOB, TI0 00paTUMOCTH,
M0 YYacCTUIO Karajiu3aTopa). OK30- U  DHJIOTEPMUYECKUE PEaKIIuH,
TEPMOXUMHUYECKUE YPABHEHUS.



[TonsiTie o ckopoctu xuMudeckou peakiuu. [lonsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakusax. [IoHsATHE O TOMOT€HHBIX U FE€TEPOre€HHBIX
peakuusax. Ilonarne o karanuse. IloHATHE O XWMHYECKOM PAaBHOBECHUMU.
@akTOophl, BIUSIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU U IOJIOKECHHE
XUMHUYECKOTO PABHOBECHSI.

OKHCIIUTETPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, JJIEKTPOHHBIA OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIHMM C HCIOJIb30BAaHUEM METOAA
AIIEKTPOHHOTO OanaHca.

Teopus  SJIEKTPOIUTHYECKOW  JHCCOLMALIMH. DNEKTPOJIUTHL U
HEINEeKTpoJauThl. KaTuoHbI, aHMOHBL. MeXaHU3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMM BUJAMU XUMHUYECKOU CBsA3U. CreneHp nucconuanuu. CHIBHBIE U
CcJ1a0bl€ ANEKTPOJINTHL.

Peaknuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEaKUHd HOHHOIO
oOMEHa, TOJIHBIE M COKpall€HHblE MOHHbIE YypaBHEHHs peakuuii. CBoiicTBa
KHCJIOT, OCHOBAaHUI U COJIEH B CBETE NPEJCTABICHUNA 00 3JIEKTPOJIUTUYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTAaHUYECKHUX
BEILIECTB — METAJVIOB U HeMeTa/uioB (rpadura U anMasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIIETOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUECKON peaklun
OT BO3JEHCTBUS Pa3IMYHBIX ()aKTOPOB, HCCIEIOBAHHUE 3JIEKTPOIPOBOIHOCTU
pacTBOpPOB BELIECTB, IMpoLecca AUCCOLUMALMM KHMCIOT, IIEJI04Ye MU CoJeHn
(BO3MOXHO ~HCIOJIb30BAaHUE BHUAECO MATEPHAIOB), MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPU3HAKK MPOTEKAaHUs peakuuid HOHHOro oOMeHa
(oOpazoBanue ocajaka, BBIJICJIEHHE Ta3a, OOpa30BaHHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peakuu pa3aoKeHUsl, COEIUHEHNS ), pACIO3HABAHNE HEOPTaHUYECKUX
BEUIECTB C TIOMOLIBIO KAayeCTBEHHBIX pPEAKIMHA HAa MOHbBI, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranbl u MX coeIMHEHUA

OOmass xapakTepucTtuka ragoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHWMHUUYECKHME CBOWCTBA HA MPUMEpPE XJIOpa
(B3aMMOJEHCTBHE C METAJJIaMH, HEMETalNIaMH, IIEeI04YaMu). XJIOPOBOJIOPO.
ConsiHast KUCIOTa, XUMHUYECKUE CBOMCTBA, NMOTy4YeHUE, MpUMeHeHue. JleiicTBre
XJIOpa ¥ XJIOPOBOJOPOJA HA OpraHU3M 4esIoBeKa. BakHelme XJIopuabl U UX
Hax0XJICHUE B IIPUPOJIE.



O6mas xapakrepuctrka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeTeHNU OKucieHus. CTpoeHne U PU3nUYecKre CBONCTBA
IPOCTHIX BEHIECTB — KUCIOpOAa U Cepbl. AJUIOTPONHbIE MOAUPUKAIINU
KHUCIIOpoZa M cepbl. XUMHUYECKHe cBoMcTBa cepbl. CepoBOJOPOJ, CTPOEHUE,
¢usznyeckue W XuUMHUUECKHe CBoicTBa. OKCHABI Cepbl KakK MPeACTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KHCIOTa, GU3NYECKHE M XUMHUYECKHE CBOMCTBA
(oOmme Kak mpejcTaBUTENs Kjacca KUCIOT U crenuduueckue). XuMHUYECKUe
peaKkiMM, JIeKallMe B OCHOBE MPOMBIIUIEHHOTO croco0a MOJIy4YeHUs CEpHOU
kucnoThl. [Ipumenenune cepuoit kuciaotbl. Colid CepHOM KUCIIOThI, KaUe€CTBEHHAS
peakuusi Ha cyinb(aT-uoH. HaxoxneHue cepbl U €€ COEIMHEHHH B MPUPO/IE.
XVWMHUYECKOE 3arpsi3HEHHUE OKPYXAIoWIEd Cpelbl COCAMHEHUSIMU  CEpbl
(KUCIOTHBIE JIOKIW, 3arpsA3HEHHE BO3AyXa M BOAOEMOB), CIOCOOBI €ro
OpEeIOTBPALCHHUS.

OO6mas xapakTepucThka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIIEHUS. A30T, pacCpoCTpaHEHUE B IPUPOJE,
¢usnueckue U xumMuueckue cpoiictBa. KpyroBopot azora B npupoje. AMMUAK,
ero (u3nueckue U XUMHUYECKHE CBOWMCTBA, MOJIyueHHE U npumeHeHue. Comu
aMMOHHS, UX (pU3NUECKHe 1 XUMUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBenHas
peaklys Ha UOHbI aMMOHUS. A30THasg KUCJIOTa, €€ MOJydeHHe, (PU3HUYECKUE U
XUMUYECKUE CBOMCTBa (OOIIME Kak MPEACTaBUTENs Kiacca KHUCIOT H
cnenuduueckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHMS B KauecTBe
MUHEPAJIbHBIX YI0OpeHHi. XHUMHUYECKOe 3arps3HEHHE OKpYXaroulel cpeabl
COCIMHEHUSIMHU a30Ta (KHUCIOTHBIE MO, 3arpsi3HEHUE BO3/yXa, MOYBBI U
BoZ0EMOB). Docdop, amnorpornHbie Moaudukanuu ¢ocdopa, Puznueckue u
xumuueckue cpoiicta. Oxcua pochopa (V) u pocdopnas kucnora, hpuznyeckue
U XUMHUYECKHE CBOICTBa, moiydeHue. Mcnonb3oBanue QochaToB B KauecTBe
MUHEPATbHBIX YI0OpEHUH.

O6mas xapakrepucTtika 3neMeHToB [VA-rpynmbel. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapakTEpHbIE CTENEHU OKUCIEHUA. YTIIepoH, aJIOTPOIHbIE
Moau(pUKAIMKA, PACIPOCTPAaHEHHWE B MPHUPOAC, (PU3NYECKUE U XUMHUUYECKUE
cBoiicTBa. Ancopouus. KpyroBopot yriepona B npupojie. OKCUIBI yriaepoaa, ux
¢usznyeckue MW XUMHYECKHE CBOWMCTBA, JEHCTBHUE HA KHUBBIE OPraHU3MBI,
NOJIyYeHHE U NMPUMEHEHHE. DKOJIOTMYECKUEe MPOoOJIeMbl, CBI3aHHBIE C OKCHUJIOM
yraepoaa (IV), rumoreza rio0aJbHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIM
s dekT. YronpHas KUCIIOTa U €€ COU, uX (PU3NYeCKUEe M XUMHIECCKHIE CBOMCTRA,
nojiyueHue u npuMmeHenue. KauecTBeHHas peakiusis Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.



[lepBoHavyasibHBIE TIOHATHS OO0 OpPraHWYECKHWX BEIIECTBAX Kak o
COCMHEHUAX Yriepoja (MeTaH, 3TaH, 3TWJICH, alleTUJICH, 3TaHOJ, TJIUIICPUH,
yKCycHasi kuciorta). [lpupoaHble HCTOYHHKK  YTIEBOJOPOAOB  (YroJib,
IPUPOJIHBIN ra3, HeTh), IPOIYKTH UX MEepepadoTKH (OCH3UH), KX POJIb B OBITY
U TPOMBINUICHHOCTH. [IoHSTHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKUPaX,
Oenkax, yrieBojax — U WX POJIM B )KU3HU 4YeOBeKa. MaTepuaibHOE €IUHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, NOJIYyUYECHHE H
npumeHenue. CoenuHeHus kpemMHusi B mpupoze. OOume npeacraBieHus 00
okcujie kpeMuus (IV) u kpemaueBoit kuciaore. CUIMKATHI, UX UCIIOJIH30BAHKE B
OBITY, B IPOMBIIIUICHHOCTH. BaskHeII1e CTpOUTENIbHBIE MaTepHUaIIbl: KEPaAMHUKA,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobieMbl 6€301MacHOro UCTIOIb30BAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa310B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX pEAKIMM Ha XJIOPUI-UOHBI U HAOJIIOJCHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaroliue (PU3nYecKkue U XMMHUUYECKHE
CBOWCTBa TaJOr€HOB M WX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), O3HAKOMJICHHE C oOpaslamMu XJOpPUJIOB (TalOreHUIOB),
O3HAaKOMJIEHME C oOpa3namMu cepbl M €€ COCIUHEHUAMHU (BO3MOXKHO
UCIIOJIb30BAHUE BHUJEOMATEPHUATIOB), HaOMIOIEHUE TMpoIlecca OOYTIUBAHMUS
caxapa moJ JACHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHUCIOTHI, TPOBEIACHUE
KAueCTBEHHOW peakuuu Ha cyiabdaT-uoH W HaOMI0JeHHE TMpU3HaKa €€
MIPOTEKaHUs, 03HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMHU a30Ta, (hochopa u ux
COCIMHEHMI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opasiamu
a30THBIX B (POoCHOPHBIX yIOOpPEHUH, MOJydeHHne, COONpaHue, paclio3HaBaHHUE U
M3y4yeHHE CBOMCTB aMMMaKa, IMPOBEJICHHE KAueCTBEHHBIX pEaKIMil Ha HOH
aMmmoHusi U (docdaT-uOH W U3yYEHHUE TPU3HAKOB UX IPOTEKAHUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJB30BaHUE BHUJECOMATEPUATIOB), H3YyUYECHHE MOJEIEH KPHUCTANIMYECKUX
peméTok anMasa, rpaduta, QyuiepeHa, 03HaAKOMIICHUE C MPOIECCOM aIcopOIuu
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 MPOTEKaHUSA, O3HAKOMIICHHE C MPOAYKIMEH CHIMKATHOMN
MIPOMBIIUIEHHOCTH, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxkHeilne
HEMETAJUIbI U UX COCTUHEHUS.



MeTtajuibl 4 UX COCAMHEHMS

OOmrast xapakTEepPUCTHKAa XHMHYECKHUX JJIEMEHTOB — METAUIOB Ha
OCHOBaHUHU UX NOJIOkKEHUS B [leprnonnueckoil cucteMe XUMHUYECKHUX SJIEMEHTOB
. 1. MenneneeBa u cTpoeHus: atToMoB. CTpoeHHE MeTalioB. MeTtayundeckast
CBSI3b M METAJUIMYECKasi KPUCTAJUIMYECKAsI PeIIETKA. DIEKTPOXUMUYECKUMN Psifl
HalpsDKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl mMomy4deHuss MeTamioB. [loHsATHE O KOppO3MH METAIIOB,
OCHOBHBIE CIOCOOBI 3alUThl WX OT Koppo3uu. CmaBbl (CTajlb, YYTYH,
JTIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsie MeTasUIbL: TOJOXKEHNE B [Ilepnoandyeckoit CUCTEME XUMUYECKUX
aneMmeHTOB /. 1. MeHeneeBa, CTpOCHUE UX aTOMOB, HAXOXKIAECHHUE B MPUPO/IE.
duznyueckre 1 XUMUYECKHUE CBOMCTBA (Ha puMepe HaTpus U Kaius). OKCUIbI U
TUAPOKCUABI HATpusi W Kaius. IIpuMeHEeHHEe IIETOYHBIX METALUIOB M UX
COCIMHECHUMU.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KalbLIMK: IIOJIOKCHHE B
[lepnogmueckoi cucreme xumMuaeckux 3yemMeHToB . . Menneneesa, ctpoenue
UX aTOMOB, HaxXOXJeHHe B mpupoje. PU3MYeCKHe U XUMHUYECKHE CBOICTBA
MarHusi U Kaiblus. BakHelimme coeauHeHUs Kanblus (OKCUI, TUIPOKCHUI,
coiin). JKECTKOCThH BOJBI U CLIOCOOBI €€ YCTPAHEHHUS.

AmomuHuii: nosiokeHune B llepuommueckolr cHcTeME  XMMHUYECKHX
snemeHToB J[. WM. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtoMUHUS. AMGOTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUA ATFOMUHUSL.

Kenezo: nonoxenue B llepuoanueckor CUCTEME XUMUYECKUX 3JIIEMEHTOB
. . Menneneesa, cTpoeHne aToma, HaxoXAeHUE B npupone. dusznueckue u
XUMHUYECKHEe CBOMCTBA kene3a. Okcuapl, ruipokcuabl u comm xkeneza (1) m
xenesa (III), nx cocta, CBOMCTBA U MOJTYUYEHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ o0pasllaMHd METaJUIOB M CIUIaBOB, MX (U3MYECKUMU
CBOMCTBAMHU, H3YyUYCHHE PE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
MCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJCHCTBUS OKCHIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO KCIOJIb30BAHHE BHUIECOMATEPHUAJIOB),
MCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHHUS JKEJIE3a B KUCIOPOIE
(BO3BMOXXHO HCIIOJL30BaHWE BHJACOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMil HA MOHBI: MArHUs, KaJIbIUs, aIFOMUHUSA, LIMHKA, )KeJe3a
(IT) u xxene3a (I11), mequ (II), HabGar0IEHNE U OTIMCAHKE TTPOLIECCOB OKPAIITUBAHMUS
IJJAMEHU HWOHAMU HaTpHsl, Kalus W KaJlblUs (BO3MOXXHO MCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), HCCIEIOBaHWE aM(OTEpPHBIX CBOWCTB THUIPOKCHAA



AIIOMUHUA U THAPOKCUAA [IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«BaxxHeuIre METAJUTBI U UX COCTUHEHUS.

XuMHA 4 OKPYKAKIIas cpeaa

BemecTBa 1 Marepuainbsl B HOBCEJHEBHOM JKM3HU 4eloBeka. be3zomnacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas momorib npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XUMMHUYECKOE 3arpsa3HEHUE OKPYKaoIIel cpebl (mpeaeinbHas JOmyCcTUMast
KOHIIEHTpaIus Belects, nanee — [1JIK). Poib xuMuu B perieHun 3KOJI0THYECKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

n3y4yeHue o0Opa3loB MaTepuaioB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE
MaTepHaIbl).

Mexcnpeomemmnunie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX
MOHATUH, TaK U MOHATUH, ABJIAIOIINXCS CUCTEMHBIMU ISl OTIEIBHBIX PEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO011ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAyYHbIN (akT, TUIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCH(PUKALMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOJENb, SIBICHUE, MapHUKOBBIN
3 deKT, TEXHOIOTHS, MaTCPHAIHI.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOMBI, PaJuOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUN 3apsi, MPOBOJIHHUKH,
MOJIYIIPOBOJHUKH, AUDJIEKTPUKH, (POTORIEMEHT, BELIECTBO, TEI0, OOBEM,
arperaTHo€  COCTOSIHME  BEIleCTBa, Tra3, pacTBOpP, PpPacTBOPUMOCTb,
KpUCTAJUIMUECKass pEIIETKa, CIUIaBbl, (U3MYECKUE BEJIUYMHBI, E€IUHMIIBI
U3MEPEHUs, KOCMHUYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: ¢orocunTes, npixanue, ouocdepa, IKOCUCTEMA, MUHEPAIIbHbBIE
yI00pEeHHs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BELIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MHHEpPaNbl, TOPHBIE TOPOJIbI,
MIOJIE3HBIE HCKOMAEMbIE, TOIINBO, BOAHBIE 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 C  TPAJAUIIMOHHBIMHU
POCCUHCKUMH COLUOKYJbTYPHBIMU U JAYXOBHO-HPABCTBEHHBIMH ILIECHHOCTSIMU,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMAaMH MOBEJICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOIIUXCS.

JIugyHOCTHBIE  pe3yJIbTaThl  OTPAXalOT TOTOBHOCTH  OOYy4YarOIIUXCS
PYKOBOJICTBOBaTbCS CUCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAUM U
pacIIMpEHUE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

IIECHHOCTHOTO  OTHOUIEHUSI K  OTEUECTBEHHOMY  KYJIbTYpPHOMY,
HWCTOPUYECKOMY U HAy4YHOMY HACJEIUI0, TIOHUMAaHUS 3HAYEHUS XUMHUYECKOMU
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:

OPEACTABICHUS O COLMAJIbHBIX HOPMAaX M MpPaBUIaX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM, Y4EOHOUCCIEOBATENILCKOM, TBOPUECKOW U JAPYrUX  BUIAX
JeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM NESTEIIbHOCTH MpPU
BBITIOJTHEHUN Y4Y€OHBIX, TMO3HABATEJbHBIX 3a7a4, BBIOTHEHUU XUMHUYECKHUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTPEeMJIEHUS K
B3aMMOIIOHUMAHHIO ¥ B3aUMOTIOMOIITH B MIPOIIECCE ITOW yueOHOM IeITeTbHOCTH,
TOTOBHOCTH OIICHUBAaTh CBOE TOBEJEHHWE U TOCTYNKH CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS IMOCIEICTBUMA
MOCTYTIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEUIECTBE U XUMHUECKON peaKInu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIIAIOLINEC
OCHOBY JIJISI TOHUMaHUSI CYIIIHOCTH HAyYHOM KapTHHBI MUPA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3AX YEJIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



MO3HABATEIbHBIE MOTHBBI, HATIPABJICHHBIC HA MOJTYYCHHE HOBBIX 3HAHUM IO
XUMHH, HEOOXOUMBIE JIJIsl OOBSICHEHHSI HAOIIOAAEMbIX MPOILIECCOB U SIBJICHHIA,
MO03HABATENbHON, MHOOPMAIMOHHOW M YUTATENbCKON KYJIbTYpbI, B TOM YHUCIIE
HABBIKOB CaMOCTOSTEIBbHOM paboOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOMU
JUTEPaTypOM, JOCTYMHBIMHU TEXHUYECKUMHU CPECTBAMHU HHPOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHIO U TO3HAHUIO, JI0O03HATEIHbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEI0BATEIbCKOM
NEeSTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHSI 00yUYEHUS B
JaJIbHEHIIIEM;

4) dpopmMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH »U3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha 37J0POBBIA 00pa3 KU3HU, OCO3HAHUE IOCIEICTBUN U
HENPUATHE BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHHUS AaJIKOTOJsl, HApPKOTHUKOB,
KypEeHHUs), HEOOXOIMMOCTH COOJTIO/ICHHUS MTPaBII O€30MACHOCTH MPHU 0OpaIlleHUN
C XUMUYECKUMU BEIIECTBAMHU B OBITY U PEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUYECKOMY HM3y4YEHUIO Mpodeccuil M Tpyaa pazIudHOro
poJia, YBaXKEHUE K TPYJly U pe3yJbTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHWW 0 XWMHUHU, OCO3HAHHBIA BHIOOD
WHIAUBUIYaIbHOM  TPacKTOpPHHM TPOJOJDKEHHUST 00pa3oBaHUsT C  Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
nOTpeOHOCTEH, yCremHol MpoPeCCHOHATILHOW JEATCIBHOCTH W Pa3BUTHSA
HEOOXOUMBIX YMEHHH, TOTOBHOCTh aJalTUPOBATHCA B MPOQecCHOHATHLHOU
cpene;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMUYECKU 11eJIeCO00pa3HOe OTHOILIEHUE K NMPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBaHMS, TIOHUMAHUE LIEHHOCTHU 370POBOTrO
u Oe3omacHoro obpasza »KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJEHUS
npaBusl 0€30MaCHOTO TOBENEHUs Mpu paboTe € BEIIeCTBaMHU, a TaKXKe B
CUTYaIUsX, YTPOKAIOUINX 3I0POBBIO U JKU3HU JIIOJIEH;

CTIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTydaeMble TTPH U3yUSCHUN XUMUH, JITIS
pelieHusl 3aJad, CBA3aHHBIX C OKPYXKAlolled IMPUPOJHOU Cperaou, s
MOBBILICHUSI YPOBHS SKOJOTMUYECKOM KyJIbTYpbl, OCO3HAHHUSA TJ00ATbHOTIO
XapakTepa 3KOJIOTUYECKUX MPOOJIEM U yTel UX peLIeHHUs TOCPEACTBOM METOI0B
XUMUH, DSKOJOTUYECKOTO MBINIJICHUSI, YMEHUS PYKOBOJCTBOBATHCS UM B
M03HABATENIbHON, KOMMYHUKATUBHON U COLIMAIbHOM MTPAKTHUKE.



METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMEeTHBIX pE3yJbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33pPEHUSI OOIIEHAYYHbIE TMOHATUS (3aKOH, TEOpHs,
PUHIIUI, TUIIOTE3a, PaKT, CUCTEMa, IPOIIECC, SKCIIEPUMEHT U APYTOE. ), KOTOPbIE
HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEaMETax M MO3BOJISIIOT Ha
OCHOBE 3HAHUU M3 ATUX MPEIMETOB (OPMUPOBATH MPEACTABICHHUE O IIEIIOCTHOM
HAy4YHOM  KapTUHE MHpa, M  YHHUBEpCallbHble  y4yeOHbIE  JIEHCTBHUS
(mo3HaBaTeNbHBIE, KOMMYHUKATHUBHBIE, pEryJIsITUBHBIE), KOTOpbIE
oOecrieunBalOT  (HOPMUPOBAHME  TOTOBHOCTH K  CaMOCTOATEIbHOMY
IJJAHUPOBAHHIO M OCYIICCTBICHHUIO YIeOHOU EeITeTHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

ba3zoBble 1ornyeckue AecTBUA:

YMEHUSI KCIOJIb30BATh MPUEMBI JIOTHUECKOTO MBIIUJICHUS! TP OCBOCHUU
3HAHWI: PaCKPHIBATh CMBICT XUMHUYCCKUX MOHATHH (BBIACIATh UX XapaKTCPHBIE
MIPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMH TOHSITHSIMHU ), UCIIOJIb30BaTh
MOHATHUS JUTsI OOBICHEHUS OTACIBHBIX (DaKTOB W SIBJICHHUH, BEIOUPATh OCHOBAHUS
U KPUTEPUU 7151 KJIacCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKITUH,
yCTaHABJIMBATh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXKIY OOBEKTaAMH HU3Y4YEHUS,
CTPOUTH JIOTHYECKUE pacCyXIeHus (MHAYKTUBHBIC, JICAYKTHBHBIC, IIO
aHAJIOTUH), IeJIaTh BBIBOJIBI M 3aKIIFOUCHHS,

yMEHUE TPUMEHSTh B TMPOIECCE IMO3HAHUS TMOHATUA (TIPEIMETHBIE H
METaInpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOIb3yeMbIC B
XUMUH, TpeoOpa3oBbIBaTh IMIUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
MIPEACTABICHHUS] — XUMHUYCCKHUI 3HAK (CHMBOJI DJIEMEHTa), XUMHUecKas hopmya
1 ypaBHEHHWE XMMHUUYECKOW PEaKIMH — TMPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJICIBHBIX MPECTABICHUHN BBISIBIISATH U XapaKTEPHU30BaTh
CYILIECTBCHHBIC TPU3HAKH H3YYaEMBIX OOBEKTOB — XHUMHUYECKHUX BEIIECTB U
XUMUYCCKUX PEaKIWi, BBIIBIATH OOIIME 3aKOHOMEPHOCTH, TPHYUHHO-
CJICICTBCHHBIC CBSI3U ¥ IPOTUBOPEUHS B H3y4aeMbIX MPOIECCaX U SBICHHSIX.

Ba3oBble ucciaenoBaTebCcKue eiiCTBUS:

YMEHHUE HCIOIh30BaTh MOCTAaBJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TaKK€ B KAa4eCTBE OCHOBHI Il (DOPMUPOBAHUS THUIMOTE3bI IO
IIPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYXKICHUMH;

NPUOOPETCHUE OMbITA TIO TUTAHMPOBAHUIO, OPTaHU3AIMU W TIPOBEICHUIO
VUYCHHUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOJOM Tpoliecca,
CaMOCTOSITEIIEHO TIPOTHO3UPOBATH €T0 pe3yibTaT, (popMyIupoBaTh 0000IICHUS
Y BBIBOJIBI 10 pe3yjbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIISTH
OTYET O MPOJICIIAHHOM paboTe.



Pabora ¢ unpopmanueii:

yYMEHHE BBIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH WH(GOPMAIUIO
Pa3IMYHBIX BUIOB U (hOPM IIPEICTABICHHUS, TOTYy4aeMYI0 U3 PA3HBIX HCTOYHUKOB
(HayyHO-TIONYJISIpHAS JIUTEpaTypa XUMHYECKOTO COJAEp>KaHUsA, CIPABOYHBIC
nocobus, pecypcsl MHTEpHETA), KPUTUUECKH OLIEHUBATh MPOTUBOPEUYMBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIuio;

yYMEHHUE NMPUMEHSTh Pa3jIu4Hble METOJIbI U 3aMPOCHI MPU TOUCKE U 0TOOpE
uH(pOpMAaIIM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATENIbHBIX 3a]1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHUE OIbITa
B 00JIACTH HCIMOJIB30BAHMS MH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpOW AaKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX [MOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpeACTaBICHUS
UHPOpMAMU U WIUIIOCTPUPOBATh pELIaeMble 3aJJaud HECJIOKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu (popmamu rpaduki ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJb30BaTh W aHAJU3MpPOBAaTh B Mpouecce ydeOHOH U
HCCJIEI0BATENbCKOM IESITEIbBHOCTU MH(POPMALIUIO O BIMSHUU TPOMBIIUIEHHOCTH,
CEJIBCKOTO XO35MCTBAa M TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH MPUPOIHOU
Cpebl.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe 1eCTBHS:

YMEHHS 3aJ]aBaTh BOIMPOCHI (B Xoj€ Auanora u (Wiu) JUCKYCCUHU) TIO
CyLmIeCTBY 00CyXkaaeMoll Tembl, (HOpMyJIUpPOBaTbL CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUS TMPEACTAaBIATh IOJYYEHHBIE pe3yJbTaThl IMO3HABATEIbHOMU
NEeSATEIbHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTax; JenaTh MPE3eHTALHI0
PE3ybTATOB BBITOIHEHUS] XUMUYECKOTO SKCIIEpUMEHTa (J1Ta0OpaTOPHOTrO OMBITA,
nabopaTtopHOil pabOThl MO UCCIEJOBAaHUIO CBOWCTB BEIIECTB, Y4YEOHOro
IPOEKTA);

yMEHUsI y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM W  HCCIEAOBATEIbCKOM  JESTENIbHOCTH MpPU  PEIICHUH
BO3ZHUKAIOIMX MPOOJEM HAa OCHOBE yu€ra OOIIMX MHTEPECOB U COTJIACOBAHUS
no3uiuii (00cyx1eHusi, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMBbD», KOOPIUHAIUS
COBMECTHBIX JICMCTBUHM, ONpENEICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJIHEHHOM pa0OThI U APYTHE).

PeryisiTuBHBIE YHHBepCcaJbHbIe y4eOHbIe 1eHCTBUS:

YMEHHUE CAMOCTOSITENBHO OINPEAENSTh UEAN AEATENbHOCTH, INIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPHU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NesITeTbHOCTD, BRIOUpATh Hanbosiee 3 (HEKTUBHBIE CITOCOOBI PEIICHUS YUeOHBIX
U TO03HABATEJIbHBIX 337[a4, CAMOCTOSITEIbHO COCTAaBISITh UM KOPPEKTUPOBATH



MIPEUIOKEHHBIM AJITOPUTM JCHMCTBUM TPU BBIIOJHEHUU 3aJaHUM C y4ETOM
MOTYYEHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX 00BEKTaX — BEILECTBAX U PEAKIIUSX,
OIICHUBATh COOTBETCTBHUE IMOJYYEHHOI'O pE3yJIbTaTa 3asBJICHHOMN €N, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCJIOBUHU 3aIaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJabTATOB 1O OCBOCHHUIO 00S3aTEIHHOTO
coJiepKaHus, YCTAHOBJIEHHOTO JaHHOHM (denepaibHONM paboueil mporpaMMmoH,
BBIJICJIIOT: OCBOCHHBIE O0YYaIOIIUMUCS HAy4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI
nercTBUl, creuuduyeckue Ui TpeAMETHOM 001acTH  «XHUMHSI», BUIBI
JNEATEIbHOCTH 10 TMOJYYEHHUI0 HOBOTO 3HAHUS, €ro HWHTEPHPETalNH,
MpeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.

K koniy oOydenuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

e PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUI: aTOM, MOJIEKYJIa,
XUMHUYECKUHN 3JIEMEHT, MIPOCTOE BEMIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAs ¥ HEOJTHOPO/IHAS ), BAJIGHTHOCTb, OTHOCUTEIIbHAS aTOMHAsI
Y MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsL Macca,
MaccoBasi JOJIsI XMMHYECKOIO DJIEMEHTa B COCIMHEHUH, MOJISIPHBIN
00bEM, OKCHJ, KUCJIOTa, OCHOBAaHUE, COJIb, DJIEKTPOOTPUILIATEIILHOCTD,
CTETNIeHb OKHUCJICHUS, XUMUYECKash peakiusi, KiacCuUuKaius peaxiiuii:
pPEAKLMHU COCIMHEHUS, PEAaKUMUHU PA3JIOKECHUS, PEaKLUU 3aMEICHUs,
peakIuu 00MeHa, 9K30- M 9HA0TEPMHUUCCKHE PEAKIINU, TETUIOBOM 3P (HEeKT
peaKkIuu, SIAPO aToMa, DJICKTPOHHBIM CJIOM aroMa, aTOMHasi OpOUTalb,
pagdyc aroMa, XUMHUYECKass CBs3b, IOJSPHAS W  HENOJIsIpHAA
KOBAJICHTHAsA CBSI3b, MOHHAS CBs3b, MOH, KAaTHUOH, AHWOH, PacTBOD,
MaccoBasi JI0JIs BeIIecTBa (MIPOIIEHTHASI KOHIICHTPAIIUsI) B PACTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATUU U
MIPUMEHATH 3TU MOHITUA MPU OMMCAHUYU BEIIECTB U UX MTPEBPAILCHUN;

e HCIOJIb30BaTh XHWMHUYECKYIO CHMBOJIMKY JJI COCTaBJIeHUS (Gopmyll
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpEAETATH BAJICHTHOCTH ATOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHCIICHHS JJIEMCHTOB B  OWHApHBIX COCIUHCHHUSIX,
MIPUHAJIC)KHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COCAMHEHUM IO
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAasT M MWOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpsiBaTh cMbIch Ilepmommueckoro 3akona J[. 1. Menneneesa:
JEMOHCTPUPOBATh NTOHUMAHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX AJIIEMEHTOB OT MX noJioxkeHus B [lepronnueckoil cucreme,



3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHa ABOTaJIpo;

OMKCHIBATh M XapaKTepu3oBaTh TabmuuHyio (opmy [lepuonnueckoi
CUCTEMbl XMMHYECKHX DJIEMEHTOB: pa3MyaTh T[OHATUS «TJaBHas
noarpynmna (A-rpymnmna)» u «nodounas noarpynna (b-rpynmna)», Maneie
1 OOJbIIME MEPUOJIbI, COOTHOCUTh 0003HAYEHHUS, KOTOPhIE UMEIOTCS B
tabmuie «llepuonnueckas cucrtema xumudeckux siaemeHtoB JI. U.
MenneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAll sapa, oOIIee YHuCIo
AJIEKTPOHOB U pachpeeieHUue UX Mo JIEKTPOHHBIM CIIOSIM);
KIacCU(UIMPOBaTh  XMMHYECKUE  AJIEMEHThI,  HEOpPraHWYECKHue
BEIIECTBA, XUMUYECKUE peaKInu (M0 YUCITY M COCTaBY YYaCTBYIOIIUX B
pEaKIIMK BEIIECTB, 10 TEIUIOBOMY 3P deKTy);

XapaKTepru30BaTh (OMUCHIBAThH) OOIME XUMUUYECKHUE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJACCOB,  MOATBEpXKJas  ONUCAHHE  MpUMEpaMu
MOJICKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOINX XUMHYECCKUX PEAKIIHA;,
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B  3aBUCHUMOCTH OT HX
KauyeCTBEHHOT'O COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XHUMHUYECKHX
MIPEBPAIICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYUCIISATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEIIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »dJIieMeHTa To Qopmyie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIHTH
pacy€Thl O YPaBHEHUIO XUMHUUYECKON PEaKInu;

MPUMEHSATH OCHOBHBIC OTICPAIIMA MBICITUTEILHON JCSITCIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHEe, 0000lIeHUe, CHUCTEeMaTU3alIuIo,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
M3YYCHHUS] CBOWCTB BEHIECTB M XUMHYECKUX PEaKIUW, €CTeCTBEHHO-
Hay4YHblE  METOJbl  TO3HAaHWS —  HAOMIOJCHUE, HU3MEpEHue,
MOJIEJTMPOBAHUE, SKCIEPUMEHT (peabHbIA U MBICIICHHBIN);

CIeNOBaTh MpaBWIaM  IIOJIb30BAHUS XUMHYECKOW TIOCYIOM H
nabopaTOpHbIM 000PYIOBaHMEM, a TaKKe TMpaBWIaM OOpaIlIeHUs C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSAMH TI0 BBITIOJHEHUIO
Ja00pATOPHBIX XWMHUYECKUX OIBITOB IO TOJYYEHUIO M COOHMpaHUIO
razoo0pa3HbIX BeEMIECTB (BOAOPOJAa M KHCJIOpPOJAa), MPUTOTOBICHUIO
PaCTBOPOB C ONPENCIEHHON MAaCCOBOM JI0JIEU PACTBOPEHHOTO BEIIIECTBA,
IJIAHUPOBATh W TMPOBOAUTH XUMHYECKHE  OKCIEPUMEHTHI  T0
paclo3HaBaHWID pPAacTBOPOB IIEJIOYEH M KHUCIOT C TOMOIIbIO
WHIUKATOPOB (Jakmyc, peHondTaaenH, METUIIOPAHX U IPYTHE).



K koniy oOydeHus B 9 kJjacce IpeaMETHBIE pe3yibTaTbl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHATHI: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WUOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0KHOE BEIIECTBO, BAIICHTHOCTD, JIEKTPOOTPUIATEIBHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKas PEAKIIHsI, XUMUIECKasl CBSA3b, TEMIIOBOU d(PeKT
peakluu, MOJIb, MOJIAPHBI  00BEM, PACTBOpP,  DIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS TUCCOLUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBecHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMU, OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEaKIUU,
OKHCJIUTENIb, BOCCTAHOBHUTEJIb, OKHUCJICHUE W  BOCCTAaHOBIICHUE,
aJoTponus, aMpOTEPHOCTh, XUMUYECKasi CBA3b (KOBaJCHTHAs, HOHHAS,
METa/NInYecKas), KpUCTaJUIMYecKas pemieTka, KOppo3us MeETaJuIoB,
CILIaBbl, CKOPOCTb XHWMHYECKOM peakIuu, MpeaeabHO JOMyCcThUMas
koHueHTpanus [[JIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHITUUH U
IPUMEHSThH 3TU OHATHUA MPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XHMMUYECKYI0 CHUMBOJIMKY JJIi COCTaBJICHHS (opmyl
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUIA;

OTIPENICIIATh BAJICHTHOCTh U CTETICHh OKUCJICHUSI XUMUUECKUX AJIEMEHTOB
B COCIMHEHUSX Pa3IUYHOTO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COeIUHEHUM 1o (hopmyiiaM, BHJ XUMHUUYECKON
CBs3U (KOBaJIeHTHAsi, WOHHAs, MeETaJuIMuecKas) B HEOPraHUYECKHX
COCMHEHUSX, 3apsii MOHA 110 XUMUYECKOU popMmyJie, XapakTep Cpebl B
BOJTHBIX pacTBopax HEOPTaHUYECKUX COCMHEHUH, THUTI
KPUCTAINTMYECKON PEIETKN KOHKPETHOTO BELIECTBA;

packpbiBath cMbIica Ilepuommyeckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAHME: OINHUCHIBATH W XapaKTEPU30BaTh
TabanuHyro popmy Ileproauueckoit CUCTEMbl XUMUYECKUX JIEMEHTOB:
pazinyuath MOHATUS «TJIaBHas noArpynna (A-rpymnmna)» U «moOodHas
noarpynma (b-rpymnma)», Mansie W OOJBIIME MEPUOMBI, COOTHOCHUTH
0003HaYCHUSA, KOTOPBbIE HMEIOTCS B IIEPUOAUYCCKOM TaOmHIEe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHHMS aTOMOB XHUMHUUYECKUX
AJIEMEHTOB (COCTaB W 3apsi sjapa, OOIIee YHUCIO DJIEKTPOHOB U
pacmpeneyieHne WX MO OJJICKTPOHHBIM CJIOSM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B UBMEHEHHUH CBOMCTB 3JIEMEHTOB M UX COCJAMHEHUN B
npeenax MajiblX IEPUOIOB U IIIAaBHBIX MOJTPYII C YYETOM CTPOEHUS UX
aTOMOB;



KIacCU(PUIIMPOBATh  XWMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUUECKUE PEAKIIUU (110 YUCIIY U COCTaBY YYACTBYIOIIUX B
pEeaKIMK BEUIECTB, MO TEIIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTETECHEH
OKHUCJICHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIUE U CICIU(PUICCKUE XUMUICCKUC
CBOMCTBA MPOCTHIX M CIOXXHBIX BEIIECTB, IMOJTBEPKJas OIMUCAHUE
IpUMEPAMH MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHHU COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUii;

COCTABJISITh YPAaBHEHUS DJIEKTPOJUTUYECKON JIHUCCOIMAIMU KHUCIIOT,
HIEJI0YEW W COJIEW, NOJIHBIE W COKpAIEHHBIE YPABHEHHUS PEaKLIHM
MOHHOTO  OOMEHa, YpaBHEHUS  pPEaKUUM,  MOATBEPXKIAIOUIUX
CYILIECTBOBAHME T€HETHUYECKOW CBSI3M MEX]Y BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUui
MTOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHCa ATUX PEaKIIHid;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IPEBpAIICHUN B Pa3IMYHBIX
YCIIOBUSX;

BBIYUCIISAITH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOTrO »3JIeMEeHTa 1o (opmyiie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIHTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

coOno/IaTh  MpaBWJIa  TOJIb30BAHUS  XMUMHUYECKOM TOCYJI0M U
J7a00paTopHbIM O0OpYJOBaHHEM, a TakKe IpaBuUiia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH 1O BBINOJTHEHUIO
7a00pPaTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTJIIEKUCIIOTO Ta3a);

MPOBOAUTL  PEaKIMU, TOATBEPKAAlOlIMe KAa4eCTBEHHBIM COCTaB
pPa3IMUHBIX BEIECTB: PACIO3HABATH OIBITHBIM MYyTEM  XJIOPHU/I-,
Opomua-, wuomuna-, kapObonart-, ¢docdar-, cumukar-, cyiubdar-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUS M MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;
IMPUMEHSITh OCHOBHBIE OIEPAIIMH MBICIIUTEIBHON JESITEIBHOCTH —
aHalu3 MW CUHTE3, CpaBHEHHe, 0000lIeHue, CHUCTEeMaTU3aIuIo,
BBISIBIICHUE TTPUYMHHO-CJICICTBEHHBIX CBS3E€H — ISl M3yUYEHUS CBOWCTB
BEIIECTB W XWMHUYECKHX PEAKIMH, €CTeCTBEHHO-HAYYHBIC METO]IbI
MO3HaHUS — HaOJO/IeHNe, U3MEPEHUE, MOJICTUPOBAHNE, SKCIIEPUMEHT
(peayIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HanmenoBanue KosmuecTBo yacos
Ne JuaekTpoHHbIe (HU(pPOBbHIE)
pa3iesioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIe Pecypchl
MporpamMmMbl padoTbI padoTbI
Pa3nea 1. [lepBoHayaibHbIe XHMHYECKHE MOHSATHS
XuMusi — BakHast
11 00J1aCTh €CTECTBO3HAHUS 5 9 bubnuorexa [JOK
' U [IPaKTUIECKOU https://m.edsoo.ru/7f41837c
NESTEIIbHOCTH YeJIOBEKa
12 BemmecTBa n XuMuueckue 15 1 bu6nmoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Wroro mo paszneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelECTB
21 Bozayx. Kucnopon. 5 bubnuotexa [JOK
' [MoHsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837c
99 Bonopona.Ilonsarue o 3 1 bubnuoreka [IOK
' KHUCJIOTaX U COJISAX https://m.edso00.ru/7f41837¢c
Bopna. PactBopsl. b K
23 )i\ p 5 1 1 nomroreka 1O

ITonsTHE 00 OCHOBAHUSAX

https://m.edsoo0.ru/7f41837¢



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

OcHOBHBIE KJ1acChl Bu6 LIOK
noIoTeKa
2.4 11 1 1
HeopraHquzCKHx https://m.edsoo.ru/7f41837c
COCIMHCHUN
WToro 1o pasjeny 30

Paznea 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHune aToMOB.
Xumudeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEeAKIIUN

[Tepunonnueckuii 3aKoH U

[Iepnoanueckas cucrema
bubmuorexa [JOK

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

. . Menneneena.

Crtpoenue aToMa

XUMHYECKAA CBI3b.

3.9 OKHCITUTENTBHO- 8 1 bu6mmoreka [IOK
' BOCCTAHOBUTEJbHBIC https://m.edso00.ru/7f41837c
peaxiuu
bu6mmoreka [IOK
Hroro o pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa LIOK
p p https://m.edsoo0.ru/7f41837¢
BIIEE KOJIMYECTB
OBIII 0 CTBO 68 4 5

YACOB I10 ITPOTPAMME



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

9 KVIACC

HaunMeHoBaHue KoanuecTBo yacos
Ne JaekTpoHHbIe (HU(pPOBbHIE)
pa3/ie/ioB U TEM Konrpoabneie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
NPOrpamMMbl padoThI padoTbI
Pa3nea 1. BemecTBo U XMH4YecKHe peakiun
[ToBTOpEHME U
11 yriayOneHue 3HaHUM 5 1 bubnuorexa [IOK
' OCHOBHBIX Pa3/eioB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OCHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa HOK
' p . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEaKIui
DIIEKTPONUTHYECKAS
13 JIMCCOLMAITus. 3 1 1 bubmuorexa [JOK
' XUMUYECKUE PEAKIIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no paszneny 17
Paznen 2. Hemerasuibl U MX COeIMHEHU S
OO61as xapakTepuCcTHKa
bu6mmoreka [JOK
2.1 XUMHYECKUX 3JIEMEHTOB 4 1

VIIA-rpynnst. ['anorenst

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



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

OO01as xapakTepuCTHKA

59 XUMHYECKHUX 3JIEMEHTOB 6 bubmuorexa [JOK
' VIA-rpynmnst. Cepa u eé https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mast XapakTepUCTHKA
53 XUMHUYECKHUX 3JIEMEHTOB 7 bu6mmoreka [IOK
' VA-rpynmnsl. A3ot, https://m.edsoo.ru/7f41a636
dbocdop 1 UX COeTMHCHUS
OO01mast XapakTepUCTHKA
XUMHYECKHX 3JIEMCHTOB Eub 10K
UOITMOTEKA
2.4 IVA- .
v rp}:HHH Yraeporn 8 https://m.edsoo.ru/7f41a636
KPEMHHN U UX
COCTUHEHUS
Wroro mo paszneny 25
Paspnen 3. MeTausibl U MX COeIMHEHUS
31 OO0mue cBoiicTBa 4 bubnuorexa [JOK
' METaJLIOB https://m.eds00.ru/7f41a636
3.9 BaxkHeiinmme MeTallIbI U 16 bu6mmoreka [JOK
' WX COCIUHEHUS https://m.edso00.ru/7f41a636
Hroro no paszneny 20

Pasnen 4. Xumus u okpyxamwomas cpeaa



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

41 BemectBa u maTepuainsl B 3 bubnnoreka [JOK
' JKA3HU 4eJI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMs 3 Eubmorexa ITOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne KounyecTBO 4acoB DJIeKTPOHHbIE
n ara undposbIie
Tema ypoka KonTpoJibHbIE IpakTuyeckue A p
/ Bcero U3y4eHust o0pa3oBaTre/ibHbIE
padoThI padoThI
n pecypchbl
[Ipenmer xumuu. Posb xumuu B bu6nuoreka [JOK
1 YKW3HU yenoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEIIECTBA 0Oc
bubmuorexa [IOK
[TonsTHe 0 MeToAax MO3HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHH
Te
[TpakTuyeckas padora Ne 1
bu6anoreka IIOK
«[IpaBuna paboTsl B 1aboparopun
3 . 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIIEHUS C dc
J1a00paTOPHBIM 000PYTOBAHUEM o
bu6nuorexa [IOK
YucTele BemecTsa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOblI pa3eneHus cmece ca
[TpakTuyeckas pabora Ne 2 bu6muoreka [JOK
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYHCTKY TTOBAPEHHOM COJIN)» c8



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

bub6nmmoreka [IOK

6 ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/ff0d2a
6¢
XHUMUYECKHUE IIEMEHTHI. 3HAKH bubnuorexa [{OK
7 (CUMBOJIBI) XHMHUYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bubnunoreka LIOK
8 [IpocTsle U CIOXKHBIE BELIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubnunoreka LIOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSTHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia bubmorexa HOK
10 ) pMyJa. https://m.edsoo.ru/ff0d2ea
BanentHocTh aTOMOB .
XHMHYECKHX 3JIEMEHTOB B
OtHocuTeNnbHAas aTOMHAs Macca. bu6nmorexa LIOK
11 | OtHocuTeNnbHAs MOJIEKYSIpHAs https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBas 10715 XUMAYECKOTO bubmorexa [JOK
12 https://m.edsoo.ru/ff0d35
3JIEMEHTa B COCIMHCHHH oc
bubnunorexa LIOK
KomnuectBo BemecTBa. Mob.
13 FHITICCTBO BEHIECTB e https://m.edsoo.ru/ff0d52

MousipHast macca

30



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

dusznyeckne ¥ XUMHUUECKHE

bubnunorexa LIOK

14 https://m.edsoo.ru/ff0d37f
SBJICHUSI. XMMHUYECKast peaKius .
[Ipu3Haku U ycioBUS MPOTEKAHUS bubmorexa HOK

15 P Y . P https://m.edsoo.ru/ff0d3a
XUMHYECKHUX PEaKIIHii 16
3aKOH COXpaHEHUsI MacChl bubmmoreka [JOK

16 | BemecTB. XUMHUYECKHE https://m.edsoo.ru/ff0d3b
ypaBHEHUA 88
Brruncnenus konm4yecTa, Macchl bubmmoreka [JOK

17 | BemiecTBa Mo ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHYECKHUX PEaKIIHii 08
Knaccudukanms xumuaecknx

eakuuil (CoeAMHEHUS bubmorexa HOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3noKeHusl, 3aMEIICHNUs, p
oOMeHa) 4
M. B. JIoMOHOCOB — y4&HBIN- bubnnorexa [JOK

19 | samuknoneauct. O600IEHUE U https://m.edsoo.ru/ff0d40
CHCTEMaTH3aInsl 3HAHU cd
KonrtponsHas padora Nel mo reme bu6muoreka [JOK

20 | «BemecTBa M XUMUYECKHE https://m.edsoo.ru/ff0d42

peaKIm

90



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

Boznyx — cmecs razos. Cocras

but6mmoreka [IOK

21 | Bosnmyxa. Kucmopom — snemeHT u https://m.edsoo.ru/ff0d44
npocroe BeuectBo. O30H 8e
Ou3nuecKue U XUMUIECKHE
CBOMCTBA KHCIIOPOJa (peaKkiuu bubmotexa [JOK
22 https://m.edsoo.ru/ff0d46
OKHcIeHus, ropenue). [lonstue 14
00 okcugax —
Crioco0bl MoJtyueHus: KUCIopoaa
B naGopaTopHH H bubmuoreka [{OK
23 https://m.edsoo.ru/ff0d49
pOMBIIUICHHOCTH. [Ipumenenne 7a
KHCII0poAa
TennoBoii 3¢ ekt xumMuueckon
peaxkuuu, MoHsATHE O bubmuoteka [IOK
24 | TepMOXMMHMYECKOM ypaBHEHHH, https://m.edsoo.ru/ff0d47
9K30- U SHJOTEPMUYECKUX 90
peaxmsIx
Tomnuso (HedTh, yroib U MeTaH). bubmuoreka [IOK
25 | 3arpsi3HeHue BO3yxa, COCOOBI https://m.edsoo.ru/ff0d4c
€ro IpeIoTBpaICHU 4a
[IpakTuueckas padbora Ne 3 o
teme «llomydenue u coOupanue bubmorexa [JOK
26 https://m.edsoo.ru/ff0d4ae

KHUCJIOpOJa, U3yYEHHE €T0
CBOWCTB»

2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

Bonopon — aneMeHT u npocroe

bu6nmoreka [IOK

27 | BemecTBO. HaxoxaeHue B https://m.edsoo.ru/ff0d4d
HPHPOJIE do
du3nYecKre U XUMUYECKUe bubmuorexa [{OK
28 | cBoiicTBa Bomopona. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOZOpO/A do
bubnuoreka [{OK
29 | IlonsATHE O KMCIIOTaX U COJIAX https://m.edsoo.ru/ff0d50
d2
CnocoObl TTOTy4eHHS BOJOPO/Ia B bubmorexa LHOK
30 i i https://m.edsoo.ru/ff0d4d
naboparopun 40
[IpakTuueckas padborta Ne 4 o
teme «Ilomyduenue u cobupanue bubmorexa HOK
31 I P https://m.edsoo.ru/ff0d4f4
BOJOPOJIa, U3yYCHHE €T0 2
CBOMCTB» -
. N bubnuoreka [{OK
M 0 .3
32 OJAPHEIH ODBEM Ta30B. Jak0H https://m.edsoo.ru/ff0d54
ABorazipo 2e
Brrunciaenus o0néMa, KOJIM4ecTBa
BEILIECTBA ra3a Mo €ro U3BECTHOM bubmorexa [JOK
33 H Y https://m.edsoo.ru/ff0d55

KOJINYECTBY BEIIECTBA MU
00BEMY

a0



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

Brruncienus o05EMOB ra3oB MO
YpaBHCHUIO p€AKIIMK HA OCHOBEC

bubnunoreka LIOK

34 . . https://m.edsoo.ru/ff0d57
3aKOHA 00BEMHBIX OTHOIIIEHUI 08
rasoB 08
bubnunoreka LIOK
dusnueckre 1 XUMUYECKHE
35 . https://m.edsoo.ru/ff0d58
CBOHCTBA BOJbI
7a
CocraB ocHoBanui. ITousatue 00 Bubmiorexa HOK
36 https://m.edsoo.ru/ff0d59
WHJIUKATOpax
e2
Boga xak pactBoputens.
Hacremennnie 1 HeHaCBIIIEHHBIE Bubmorexa IIOK
37 https://m.edsoo.ru/ff0d5b
pactBOpbl. MaccoBast 1oJist 40
BEIIIECTBA B paCTBOPE o
[IpakTnueckas padora Ne 5 o
teMe «[IpuroToBiieHEe pacTBOPOB Bubmiorexa ITOK
38 . . . https://m.edsoo.ru/ff0d5e
C ompeneIEHHON MacCOBOH JIONei ba
PacTBOPEHHOTO BEILIECTBAY o
KonrtponsHast pabora Ne2 o reme bubmorexa [JOK
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
bubnunorexa LIOK
OKcupl: coCTaB, KJIacCupUKaIus,
40 https://m.edso0.ru/ff0d66

HOMEHKJIaTypa

4e



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

[Tonyuyenue u xummudeckue

bu6nmoreka [IOK

41 | cBOMCTBA KUCIIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(OTEPHBIX OKCHJIOB 4e
OcHoBaHUA: COCTaB bubnnorexa HOK

42 ) ’ https://m.edso00.ru/ff0d67
KkJ1accuukanms, HOMEHKIJIaTypa ca
IlonydyeHune u XUMHUYECKIE bubnnorexa [JOK

43 Uyq . https://m.edsoo.ru/ff0d67
CBOICTBa OCHOBaHUI

ca

KucaoTsl: cocras bubnnorexa [JOK

44 ) ’ https://m.edsoo.ru/ffOdfee
KJIacCU(UKAINs, HOMECHKIIATypa 2
[TonydyeHue U XUMHYECKHE bubmorexa HOK

45 uyq https://m.edsoo.ru/ff0dfee
CBOMCTBA KHCIIOT )
Conu (cpeanue): HOMEHKIATypa, bubnuoreka [{OK

46 | cmocoObI MOTYyJICHHUS, https://m.edsoo.ru/00ad94
XUMHUYECKHE CBOMCTBA 74
ITpakTruueckas padora Ne 6.
PelreHne skcriepUMEHTAIBHBIX bu6muoreka [JOK

47 | 3amad o TeMe «OCHOBHEIS https://m.edsoo0.ru/00ad9b

KJIaCChl HEOPTaHUYECKUX
COEIUHEHUN)

ic



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

I'eneTnueckas cBA3b MCXKIY

bubnunoreka LIOK

48 | KiaccamMu HEOPTAaHMYECKUX https://m.edsoo.ru/00ad9a
COeTMHEHUI 50
bubnuoreka [IOK
O06o01IeHre ¥ cHCTeMaTH3aIus
49 Hvl B https://m.edsoo.ru/00ad9c
3HAHUI
b2
KonTponbnas padota Ne3 mo teme bubmmoreka [JOK
50 | "OcHOBHBIE KJIaCCHI https://m.edsoo.ru/00ad9e
HEOPraHWYeCKUX COeAMHEHUMN" la
IIepBble moNBITKH
KJIACCU(UKAIIUN XUMUYECKUX bubmorexa LHOK
51 https://m.edsoo.ru/00ad9f
anemeHToB. [loHsTHE O Tpymmax fa
CXOHBIX 2JIEMEHTOB -
[Tepuonnueckuii 3aKOH U
bu6nmorexa LIOK
[Iepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHYECKUX 3eMeHTOB J[. U. 2
MenneneeBa o
but6mmorekxa [IOK
53 | Ilepmojsl, rpynmsl, MOATPYIIIHI https://m.edsoo.ru/00ada5
2c
Crpoenune atomoB. Cocras bubmorexa [TOK
54 ' https://m.edsoo.ru/00ada3

ATOMHBIX AACP. H3oTomnsl

42



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

but6mmoreka [IOK

55 . https://m.edsoo.ru/00ada6
ITepunonnueckoii cucremst . U. be
Meunneneena -
XapakTepucTuka XMMU4YE€CKOTO
but6mmoreka [IOK
JJIEMEHTA 110 €0 IIOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
[Iepunonnueckoii cucreme /. U. 24
Meneneesa o
3nauenue [lepuonnyeckoro
3aKOHAa I Pa3sBUTHS HAYKH U Bubmorexa IIOK
57 P Y https://m.edsoo.ru/00ada9
npaktuku. 1. 1. MenneneeB — 6e
Y4EHBIN, IEJAror U rpakJaHuH T
DNEeKTpOOTPULIATETbHOCTh BrbmroTexa LIOK
58 https://m.edsoo.ru/00adaa
aTOMOB XUMHYECKHUX DIIEMEHTOB b3
bu6nmorexa LIOK
59 | Honuas xumu4deckas CBSI3b https://m.edsoo.ru/00adac
34
bubnunorexa LIOK
KoBasienTHas nonsipHas
60 https://m.edsoo.ru/00adaa
XUMHUYECKAS CBSI3b
b8
bu6nunorexa LIOK
KoBasieHTHas HEnosipHas
61 https://m.edsoo.ru/00adaa

XUMHNYECKas CBA3b

b9



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9

bubnunorexa LIOK

62 | CreneHb OKHCIICHUS 1 https://m.edsoo.ru/00adae
28
OXuCINTEIIHFHO- bubmorexa HIOK
63 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTEJIBLHBIE PEAKITUN 76
bubnuoreka [{OK
64 | OKHCIHTEIN U BOCCTAHOBUTCIIN 1 https://m.edsoo.ru/00adb0
76
KonTponbnas pabota Ne4 mo teme bubmmoreka [JOK
65 | «Crpoenue atoma. XuMH4ecKas 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bubmuoreka [{OK
P . 0600
66 C3CPBIBI YPOK © iueHHe 1 1 https://m.edsoo.ru/00adb3
cucTeMaTu3aIusl 3HAHUI 3
. bubmmoteka IIOK
P . 0600
67 C3CPBHbI YPOK © ?IeHHe 1 1 https://m.edso0.ru/00ad9c
cHucTeMaTu3aIusl 3HAHUI b2
. bu6mmoteka IIOK
P . 0600
68 CSEPBHBIH YPOK © ?l cane 1 https://m.edsoo.ru/ff0d61
cucTeMaTu3alys 3HaHUI o6
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KosmuecTBo yacos DJIEKTPOHHbBIE
1| Hara uudposbie
Tema ypoka KonTposabHubie IIpakTn4yeckue
/ Bcero p 6 U3y4YeHHust o0pa3oBaTe/bHbIE
I padoThI padoThI pecypesI
Ilepnonnueckuil 3aK0H.
[Tepuonnueckas cucrema bubmmorexa [JOK
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKUX dJIeMEHTOR /I, e
U. Meneneena -
3aKOHOMEPHOCTH B
. bubmuorexa [JOK
M3MEHEHHUU CBOWCTB
2 1 https://m.edsoo.ru/00adb6b
XUMHAYECKHX JIEMEHTOB 6
IIEPBBIX TPEX MEPUOIOB B
Knaccudukanus u bubmuoreka [JOK
3 HOMEHKJIAaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKHUX BEIIECTB 2
Buabl XUMHUYECKO CBI3H U bu6nuorexa [IOK
4 THUIIBI KPUCTAJNINYECKUX 1 https://m.edsoo.ru/00adbac
peréTok 6



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

Konrtponsnas padora Nel
o teme «IloBropenue u
yriyOJIeHHe 3HAaHUT
OCHOBHBIX Pa3/IesioB Kypca
8 Kimacca»

Knaccudukanms
XUMHYECKHUX PEAKIIHH 110
Pa3IUMYHBIM PU3HAKAM

bubnunoreka LIOK
https://m.edsoo.ru/00adbch
0

ITonsTHE O CKOpOCTH
XMMHYECKON PEaKIuu.
[IonsiTHE O TOMOTEHHBIX U
TETEPOreHHBIX PEaKLUAX

bubmuoreka [{OK
https://m.edsoo.ru/00adbe9
a

IloHsATHE O XUMHUYECKOM
paBHOBecuH. PaKTOPHI,
BIIUSIIOLIUE HA CKOPOCTh
XUMHUYECKOH peakiuu U
M0JIO)KEHUE XMMHUECKOT O

bubmnoreka IIOK
https://m.edsoo.ru/00adc28
[¢

paBHOBECHS
OKHCIUTETBHO- bubnunorexa LIOK
BOCCTAaHOBHUTEIILHEIC https://m.edsoo.ru/00adcad

peakiuu

€



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

Teopus

DJICKTPOIUTHUECCKON Bubmorexa IIOK
10 P https://m.edsoo.ru/00adcd6
nucconuanuu. CUIbHBIE U 3
cia0bIe AJICKTPOTUTHI -
HWonnsle ypaBHEHUS Bubmiorexa HOK
11 ° P https://m.eds00.ru/00add44
peakmui 3
XUMUUECKHE CBOMCTBA
KHCJIOT ¥ OCHOBaHUH B bu6nmorexa LIOK
12 | cBere npexacraBieHuit 06 https://m.edsoo.ru/00add5d
3JIEKTPOIUTAYECKOMN 8
JIUCCOLIMAIIAN
XUMHYECKHE CBOMCTBA
COJICH B CBETE bubnuoreka [{OK
13 | mnpencraBieHuit 06 https://m.edsoo.ru/00add8b
BJIEKTPOIUTHYECKON 2
JIACCOIIAAIINN
Ilonstue o ruaponaunze Bubmaorexa IIOK
14 N P https://m.edsoo.ru/00add9d
coJieit
4
but6mmorekxa [IOK
00600
15 odterHe 1 . https://m.edsoo.ru/00addd1
CHCTEMAaTH3aIus 3HAHUH 5
but6mmorekxa [IOK
I1 6ota Ne 1.
16 PaKTireckad pabota https://m.edsoo.ru/00addbf

«Pemenne

a



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

OKCIICPUMCHTAJIbHBIX
3aga4»

KontponbHas padota No2

10 TEME
«DIEKTPOIUTHYECKAS Bubmorexa IIOK
17 p https://m.edsoo.ru/00addec
JIIUCCOLAIAS. 0
XUMHUYECKUE PEAKIIUU B N
pacTBopax»
OO01mast XxapakTePUCTUKA
FaJIOFeHOBp XI/IMI:/IHGCKI/IC Bubmnorexa HOK
18 . ’ https://m.edsoo.ru/00addfe
CBOWCTBA Ha IpUMEpe 2
XJjopa B
Xaoposogopox. ConsHast
KI/ICJfOTa XI/II?V[I/I‘-ICCKI/IG BI/I6HI/IOTCK3. HOK
19 L https://m.edsoo.ru/00ade10
CBOICTBa, MOyUEHUE, 4
MIPUMEHEHUE B
[IpakTuueckas pabora Ne 2
bubnunorexa LIOK
no teme «llomyduenue
20 https://m.edsoo.ru/00ade34

COJISHOM KHMCJIOTBHI,
HU3y4YECHUE €€ CBOKCTBY»

8



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

Briuucienus mo
YPaBHEHUSM XUMHUYECKHX

but6mmoreka [IOK

21 . https://m.edsoo.ru/00ade48
peaKkIuii, eciii OJIMH U3 3
pearcHTOB JIaH B H30BITKE -
bubmuoreka [{OK
OOm1ast xapaKTepUCTHKA
22 https://m.edsoo.ru/00ade64
aneMeHToB VIA-rpynmsl .
AJIIOTPOIIHBIE
MOIU(PUKAIINUN CCPHI.
Haxoi)leHHe ce II))I ueé Bubmorexa LIOK
23 N P https://m.edsoo.ru/00ade64
COEIUHEHUU B IIPUPOLE. a
XUMUYEeCKHE CBOMCTBA -
Ccephl
CepoBoopo/1, CTpOeHuUE, bubnuoreka [{OK
24 | (¢usnveckre U XUMHYECKHE https://m.edsoo.ru/00ade80
CBOMCTBA 2
Oxcunsl cepol. CepHas
KHCIOTa, (U3NYECKUE U Brbmrorexa LIOK
25 ’ https://m.edsoo.ru/00adea2

XHUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

8



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XuMmudeckue p€aKkuuu,
JICKalue B OCHOBE
IIPOMBIIIJICHHOI'O crocoba

bubnunoreka LIOK

26 | TOJIy4eHHS CEpHOU https://m.edsoo.ru/00adec8
KHCIIOTBI. XMMHYECKOC a
3arpsi3HEHUE OKPYIKAIOIEH
CpeIbl COCTMHEHUSIMU CEPhI
Brruncienune maccoBoit bu6nmorexa LIOK

27 JIOJIM BBIXO/Ia MPOAYKTa https://m.edsoo.ru/00adec8
peaknuu a
OOm1ast xapaKTEepUCTHKA
37eMeHTOB VA-TpymIbL. bubnuoreka [{OK

28 | A3sort, pacnpocTpaHeHHE B https://m.edsoo.ru/00adeea
npupoae, GpuzndecKkue u 6
XUMHUYECKHUE CBOWCTBA
AMMHuak, ero ¢puznueckue bubmnoreka IIOK

29 1 XMMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
MOJIy4eHUe U PUMEHEHHE 4
[IpakTuueckas pabora Ne 3
o teme «I[lomydyenue bubmorexa [JOK

30 https://m.edsoo.ru/00adf18

aMMMaKa, U3y4eHue ero
CBOWCTB»

0



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

A3oTHas KHCI0Ta, €€

bu6nmoreka [IOK

31 | ¢usuueckre U XUMUYECKHE https://m.edsoo.ru/00adf30
CBOICTBA 6
Hcnons3oBanue HUTPATOB
U COJIE aMMOHMUS B
KaueCTBE MUHEPAIbHBIX bubmmoreka [JOK
32 ynobpenuit. XumMuyeckoe https://m.edsoo.ru/00adf51
3arpsi3HEHUE OKPYKAKOIIEH 8
Cpelbl COSTMHEHUSIMU
a3ora
®docdop. Oxcua pochopa
V) EI) @ic@opﬂaaq)mg)n(ia, bubmorexa LOK
33 https://m.edso0.ru/00adf68
(du3HUecCKre U XUMHUICCKHE a
CBOMCTBA, IOJIyYCHHUE -
Ucnons3zoBanue Gocdarton
B KQ4€CTBE MUHEPATbHBIX bubnnorexa [JOK
34 | ynmoOpeHuil. 3arps3HEHUE https://m.edsoo.ru/00adfc2
MIPUPOJTHON Cpeibl 0
dbocharamu
Yraepon,
but6mmorexa [IOK
35 | PactpocTpatenue s https://m.edsoo.ru/00adfd9

npupoje, puzndeckue u
XMMHUYECKHE CBOICTBA

c



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

Oxcuppl yriaepoaa, ux
¢buznvecKre 1 XUMHUECKUE

but6mmoreka [IOK

36 | cBoicTBa. DKOJIOTHYECKUE https://m.edsoo.ru/00adfeb
MPOOJIEMBI, CBSI3aHHBIC C e
okcuaoMm yriepoaa (IV)
N bubnuoreka [{OK
VYronbHasg KUCIoTa U €€
37 https://m.eds00.ru/00ae006
conu
c
[TpakTuueckas pabora Ne 4
o treMe "[lonydyenue Bbu6moteka [JOK
38 | yruekucnoro rasa. https://m.edsoo.ru/00ae027
KauecTtBeHHas peakuus Ha €
KapOoHaT-MOH"
[TepBoHayabHbBIE MOHATHUS
00 OpraHu4YeCcKHuX bubnmorexa HOK
39 P https://m.edsoo.ru/00ae054
BeIIeCTBaX KakK O e
COEIMHEHUSX YTIIEpOIa -
KoeMHui 1 ero bubmuoreka [{OK
40 P https://m.edso0.ru/00ae080

COCIMHCHUA

a



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

[TpakTuyeckast pabora Ne 5.
Pemenne
IKCIIEPUMEHTANIBHBIX 33134

bubnunorexa LIOK

41 . https://m.edsoo.ru/00ae0bf
1o TeMe «Bakuenme 5
HEMETaJIbl U UX
COCAUHCHHMS
KonTponbnas padorta Ne3
1o TeMe «BakHerme bubsmotexa [IOK
42 https://m.edsoo.ru/00ae0el
HEMETaJIbl U UX 3
COCIUHCHHMS
OOm1ast xapaKTEepUCTHKA
XAMHUYECKHUX DJIECMEHTOB —
MeTauI0B. MeTannnueckas bubmnoreka IIOK
43 CBSI3b U METaJlNINYecKas https://m.eds00.ru/00ae103
KpUCTAJUTMYECKasl PeIIETKa. €
dusnyueckue CBOMCTBA
METAIIJIOB
XHUMHUYECKHE CBOMCTBA
MCTAILIOB. but6mmorexa [IOK
44 https://m.edso0.ru/00ael15

DNEKTPOXUMHYECKUN PsijL
HaIpsKEHUH METaJUIOB

6



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

O061me criocoObl
MOJIyYEHHUS METAJIJIOB.
Cruiasel. Berauciienus o

bu6nmoreka [IOK

45 YPaBHEHUAM XUMUYECKUX https://m.edsoo.ru/00ae115
peaKIMii, €ClIM OJMH M3 6
pEareHToOB COAECPKUT
puMecHu
Ilonsrue o Kkoppo3uu Bubmorexa LIOK
46 PP https://m.edsoo.ru/00ae127
METAJJIOB
8
bubnunoreka LIOK
47 IIenouHble METAIIIIBI https://m.edsoo0.ru/00ael4b
2
OKcHABI U THAPOKCUIBI Bubmaorexa IIOK
48 p https://m.edsoo.ru/00ael4b
HaTpus U Kanus )
[Ilenouno3emenbHBIC bubnnoreka [JOK
49 METaJUIbI — KaJIBLIUN U https://m.edsoo.ru/00ael5e
MarHui 8
Baxxneiinme coetMHEHUS Bubmaorexa IIOK
50 https://m.edsoo.ru/00ae15e
KaJIbIIHs
8
O0600111eHE U
51 -

CHCTeMaTHu3alus 3HaHu’



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

JKécTkocTh BOIBI U

bubnunoreka LIOK

52 . https://m.edsoo.ru/00ae188
CrocoObI €€ ycTpaHeHUs 6
[IpakTuyeckas padora Ne 6 bubnuoreka [JOK
53 1o Teme "KECTKOCTh BOIBI https://m.edsoo.ru/00aelae
U MeTOJIbI €€ ycTpaHeHus" 8
bubnuoreka [{OK
54 |  AnroMuHMIA https://m.edsoo.ru/00aelc6
4
. bubnuoreka [IOK
A
55 MOTEPHBIC CBOHCTEA https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THIIPOKCH]IA 4
bu6nmorexa LIOK
56 | XKeneso https://m.edsoo.ru/00ae1d8
6
Okcuipl, THIPOKCUIBI U bu6nmorexa LIOK
57 comu xene3a (II) u xenesa https://m.edsoo.ru/00ae35e
(rm 6
58 O6o06menue u
CHCTEeMaTH3aIlus 3HaHUI
ITpakTuyeckas pabora Ne 7.
PemeHme but6mmoreka [IOK
59 https://m.edsoo.ru/00ae3de

3KCHepI/IMeHTaHBHBIX 3a1a4
no teMme «Baxkaeiiue

8



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

MCTAJIJIBI U UX
COCOANHCHUA»

60

Brraucnenus 1o
YPaBHEHUSIM XUMUYECKUX
peakuuii, €clii OJIMH U3
pearcHTOB JIaH B H30BITKE
WA COAEPKUT IPUMECH.
Breraucnenns MaccoBoi
JIOJIM BBIXOJIa MPOYKTa
peakuuu

bubnunoreka LIOK
https://m.edsoo0.ru/00ael75
0

61

O0600111eH1E U
cucTeMaTHU3al s 3HaAaHNUHI

62

KonrtponsHas pabora N4
1o reme «Baxxueiue
METaJIJIbl U UX
COEIMHEHUS»

63

BemectBa u marepuassl B
MOBCEIHEBHON KU3HU
YyeJloBeKa

bubnunorexa LIOK
https://m.edso0.ru/00ae3f5
0



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

XuMHYeCKOoe 3arpsa3HeHne Bubmorexa HOK

64 3P 1 https://m.eds00.ru/00ae427
OKpYJKaroIen cpeibl 0
Ponp XxuMuu B pellieHnn Bubmrorexa OK

65 p 1 https://m.edsoo.ru/00ae427
HKOJIOTHYECKUX MPOOIIeM 0
PesepBHbII ypoK. Bbu6moteka [JOK

66 O06001IeHNEe 1 1 https://m.edsoo.ru/00ae0d0
cUCTEMAaTH3alns 3HaHU a
PesepBHblIil ypok. bubnuoreka [IOK

67 O06006111eHE U 1 https://m.edsoo.ru/00adb33
cucTeMaTu3alus 3HaHui c
PesepBHbIii yPOK. bubnuoreka [JOK

68 O0600111eHE U 1 https://m.edsoo.ru/00ad9ch
cUCTEeMaTH3alis 3HAHUH 2

OBHLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
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 «IIpocBemienne»
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