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I[TOACHUTEJIbHAA 3AIINCKA

[IporpaMmma 1O XMMHH Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pazoBaTeIbHOM POrpaMMBbl OCHOBHOTO o01iero oOpasoBaHus,
npeactaBieHHbix B DI'OC 00O, a Takke Ha ocHOBe (enepaibHON paboueit
MPOrpaMMbl BOCIIUTAHUSA W C YYETOM KOHIICTIIIMM TPETIOJaBaHus Y4eOHOTO
npeamera «Xumus» B oOpasoBaTeNbHBIX opraHm3anusx Poccuiickoi
denepaunu.

[Iporpamma mo xumuu Aa€T MpeACTaBICHUE O IENAX, OOeld cTpaTeruu
oOydYeHHMsI, BOCIHTAHHMS W Pa3BUTUS OOYYAIOIIMXCS CPEICTBAMH YYCOHOTO
npeaMeTa,  yCTaHaBJIMBaeT  o0s3aTelbHOE  NPEJAMETHOE  COJIEp)KaHHeE,
npeayCMaTpUBAET pachpeiesieHue ero 1Mo KjlaccaM U CTPYKTYpPUPOBAHUE 10
paszeisaM W TeMaM IPOrpaMMbl [0 XHMHH, OIPEACIseT KOJIUYCCTBCHHBIC U
KayeCTBCHHBIC XapaKTePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJICIOBATCIBHOCTh M3YYCHHMS XUMHUHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKM y4eOHOrO TMpolecca, BO3PACTHBIX
0cOOeHHOCTE OO0ydJarIuXcs, ONpenensieT BO3MOXKHOCTH TMpeaAMeTa s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus, a TakxKe TpeOoBaHUH K
pesynbrataM OO0ydYeHHs XUMUM Ha YpOBHE LieJiel U3y4deHUs NpeIMera u
OCHOBHBIX BHUJOB Y4Y€OHO-TIO3HABATEIBHON IEATEIBHOCTH OO0YYaIOIEerocs Io
OCBOCHHUIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUH CIY>)KHUT OCHOBOW JUisi (hOPMHUPOBAHUS MUPOBO33PEHUS
o0y4aromierocsi, €ro Mpe/ICTaBICHUN 0 MaTepUATbHOM €IMHCTBE MUPA, BAXKHYIO
poOJIb UTparoT (popMUpyeMble XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAIICHHIX
SHEPTUU U 00 SBOIONUHU BEIIECTB B MPHUPOJIC, O MyTSIX PEUICHUS TI00aTbHBIX
mpo0JieM YCTOWYHMBOTO Pa3BUTHS UYEJIOBEUYSCTBA — CHIPHEBOM, YHEPreTHUYECKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peanu3alii BO3MOXKHOCTEH JUIsi CaMOpPa3BUTHS U
dbopMupoBaHUS KYJIBTYphl JIMYHOCTH, €€ oOmeil u (QyHKIIMOHATBHON
IPaMOTHOCTH; BHOCUT BKJIaJ B (OPMHPOBAHWE MBIIIICHUS W TBOPUYECKHUX
crnocoOHOCTEe 00yYaromMXcs, HABBIKOB HMX CAMOCTOSATENIbHOW y4eOHOU
JESTENBbHOCTH,  OKCICPUMEHTAIBHBIX W HCCIEJOBATENbCKUX  YMEHHH,



HEOOXOAMMBIX KaK B TIOBCEJHEBHOW >XM3HH, TaK U B MpOo(hecCHOHATBHOU
TeSITEeNFHOCTH;

3HaKOMUT CO CHEeNH(PHUKONW HAYYHOTO MBINIICHHS, 3aKJIaJbIBA€T OCHOBBI
[IEJOCTHOTO B3TJISIa Ha €OMHCTBO TPUPOABI U YENIOBEKa, SBISETCS
OTBETCTBEHHBIM 3TalioM B (JOPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAaMOTHOCTH
o0ydJaromuxcs;, CrnocoOCTByeT (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIa] B
HKOJIOTUYECKOE 00pa3oBaHNe 00yUYAIOITIXCA.

JlaHHbIC HamMpaBiICHHUS B OOYYCHUH XUMHUHU 00ECIEUMBAIOTCS CTeNU(DUKON
colepKaHusi y4eOHOTO TMpeaMeTa, KOTOPBIM  SIBISETCS  IeJaroruuecKu
aJIaITHPOBAHHBIM OTpPaKEHWEM 0a30BO HAyKH XMMHUHU Ha OTMPECIEHHOM JTare
e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00I1IET0 00pa30BaHus OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHUCS CUCTEMbI NIEPBOHAYATIBHBIX MOHATUNA XMMUU, OCHOB
HEOPraHUYEeCKOM XUMHUU ¢ HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHITUN
OpraHUYeCKOM XUMHHU.

CtpykTypa cofepkaHus MporpaMMbl 0 XUMUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 nojaxoja k e€ uzydeHuto. CojpepkaHue CKIaIbIBACTCS U3 CUCTEMbI
NOHSATHM O XMMHYECKOM DJIEMEHTE M BEIIECTBE U CHCTEMBbl TOHATUH O
XUMHYECKOW peakiuu. O0e 3TH CHCTeMBbl CTPYKTYpPHO OpPraHU30BaHbI II0
NPUHIIMITY TOCJIEIOBATEIBHOTO Pa3BUTHSI 3HAHUN HA OCHOBE TEOPETHUYECKHUX
NPE/ICTaBIICHU Pa3HOTO YPOBHS:

- ATOMHO--MOJICKYJIAPHOI'O YUCHUA KaK OCHOBBI BCETO
€CTCCTBO3HAHMUA,

- [Tepuoguueckoro 3akona [[. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA
XUMHU,

- YUCHUA O CTPOCHHUHU aTOMaA U XUMHYECKOU CBA3U,

- IpeACTaBICHUNA 00 BJIEKTPOIUTUUYECKOW TUCCOLMAIMN BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPHUBAIOTCS HA OCHOBE HMIIMPUYECKH
MOJIYYCHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BHBAIOTCA TMOCIEIOBATEIIBHO OT
OTHOTO ypOBHA K JPYroMy, BBIONHIS (YHKIHH OOBSICHEHUS U
MMPOTHO3UPOBAHUs CBOWCTB, CTPOEHHSI W BO3MOXKHOCTEM MPAKTUUYECKOTO
MIPUMEHEHUS U TOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl [0 XUMHUHM CHOCOOCTBYET (HOPMUPOBAHUIO
MPEJICTABIEHUS O XUMUYECKON COCTABIISAIOIIECH HAYYHOM KAPTUHBI MUPA B JIOTUKE



€€ CHUCTEMHOM NpPUPOJbl, EHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U
METO/IaM TO3HaHUs B Hayke. M3ydeHue XUMHM MPOUCXOAUT C IMPHUBICUCHUEM
3HAaHUW U3 paHee M3YyUYCHHBIX YYEOHBIX MpeAMETOB: «OKpyX alolmuil Mup»,
«buonorusa. 5—7 kiaaccel» u «Pu3uka. 7 Kjiaccy.

[Ipu wu3yyeHUM XUMUHM TPOUCXOIUT (DOPMUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKOW HayKH KaK 00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUYECKON
NEATEBHOCTH YEJIOBEKA M KAaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amada ydeOHOro mpeaMera COCTOMT B (POPMHPOBAHUU CUCTEMBI XUMHYECKUX
3HAHUW — BaXHEHUIUX (AKTOB, TOHSATUH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUN, TIOCTYMHBIX O0O0OIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKa
HayKH, B MPUOOIIICHUHU K HAYYHBIM METOJIaM MTO3HAHUS TTPU U3YUYCHUH BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUU U PA3BUTHH MO3HABATEIILHBIX YMEHHM
U UX NMPUMEHEHUU B Y4eOHO-IIO3HABATEILHOM M Y4eOHO-HCCIIEeI0BATEIHCKON
NEeSATeIbHOCTH, OCBOCHUHU IpaBUJI OE30MacHOr0 oOpalleHus C BeleCTBaMU B
IMOBCEIHECBHOM YKU3HMU.

[Tpu n3yueHnu XuMUM Ha YPOBHE OCHOBHOT'O 00I1IeTO 00pa30BaHUs BAXKHOE
3Ha4YeHHE TPUOOpETH TaKue IeH, KaK:

- dbopMHUpOBaHUE UHTEIIEKTYaIbHO PA3BUTOM JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

- HAIPABJICHHOCTh OOYy4YeHUsI Ha CHCTEeMaTHYecKoe TMpUOOIIeHne
0o0y4JaromuXxcs K CaMOCTOSITEIbHON TMO3HABATEIbHON JESITEIIbHOCTH, HAYYHBIM
METOJIaM TMO3HaHU, (OPMUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEHN K
XUMUH;

- obecriedyeHUE  YCIOBHH,  CIIOCOOCTBYIOIIUX  NMPHOOPETCHHIO
OoOydJaroIMMHCS ~ OMBbITa  PAa3HOOOpA3HOW  NEATENLHOCTH, TIO3HAHUS W
CaMOTIO3HAHMS, KIIOUEBBIX HABHIKOB (KIFOUEBBIX KOMIIETEHIIUN), UMEIOIUX
YHUBEPCAIBHOE 3HAUCHHUE ISl PA3IMYHBIX BUJIOB JESATEIHHOCTH;

- dbopmupoBanue o01IeH PYyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHHA OOBSICHATh W OICHUBATH SBIICHUS
OKPYXAIOIIEro MUPA, WCTOIb3Ys 3HAHUS W OMBIT, IMOJTYYEHHBIC TIPU U3YYCHUHU
XAMWH, TPUMEHATh WX TPH PEIICHHH MPOOJIeM B TOBCEAHEBHOW XU3HHU U
TPYZOBOU AEITEIbHOCTH;

- dbopMupoBaHue y OOYYArONIUXCS T'YMAaHUCTHYSCKUX OTHOIICHUH,
MMOHUMAaHUS IIEHHOCTH XHWMHYECKUX 3HAHHUM I BBIPAOOTKH DKOJIOTHUYECKH



1[€JeCO00pa3HOro MOBEACHHUS B OBITY W TPYAOBOM JAESITEIBHOCTH B LEIAX
COXPAaHEHHUsI CBOETO 310POBbs U OKPYIKAIOLIEW IPUPOIHON CPEMBI;

- pa3BUTHE MOTHBAIIMU K 00YUEHHIO, CIIOCOOHOCTEHN K CAMOKOHTPOJIIO
U CaMOBOCIHMTAHMIO HAa OCHOBE YCBOEHHMs OOIIEUETIOBEUECKHX LEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQ U U HAIPABICHHOCTH JaJIbHEUIIETO
oOy4eHusl.

OOmiee 4McIO YacoB, OTBEAEHHBIX MJIs HM3yYEHUS XUMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacos: B 8 kinacce — 68 yacos
(2 yaca B Hezen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COIAEPKXAHHUE OBYYEHUA

8 KJIACC IlepBoHayajibHbIe XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posip XumMuK B )KU3HU YEI0BEKA. XUMHUS B CUCTEME HAYK.
Tena u BemectBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. IloHgaTne 0 MeTogax mo3HaHus B XMMHUHM. YHCTHIC BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIE€MEHThl. CHUMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas (popmyna. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBAa cocTaBa BemiecTB. OTHOCHTENIbHAs aToMHAs Macca.
OTHOcHUTENBHAST MOJIEKYJISIpHAsE Macca. MaccoBast 107151 XMMHUYECKOTO JIEMEHTA
B COCIUHCHUM.

KomnuectBo BemectBa. Monb. Momspras wacca. Bzaumocsssb
KOJIMYECTBA, MACChl M YHWCIIA CTPYKTYPHBIX €AWHUI] BeliecTBa. Pacyérel Mo
dbopmynaM XUMHUECKUX COSTUHEHUH.

DU3NYECKUE U XUMUYECKUE SBICHUS. XUMUUYECKAsl pEaKUs U €€ MPU3HAKHU.
3aK0H COXpaHEHUsI MAcChl BEIIECTB. XUMHYeCKUe ypaBHeHus. Knaccudukamus
XUMHUYECKUX peaKIuii (COeqUHEHUs, Pa3JIOKCHHS, 3aMEIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:.  3HAKOMCTBO C XHMHUYECKOW IOCYIOU,
npaBWiIaMu paboOThI B JIAOOpAaTOpPUM U MpUEMaMU OOpaleHus ¢ JIabOpaTOPHBIM
o0opy/I0BaHMEM, H3y4YCHHE M ONHCaHHWe (U3NUECKUX CBOHCTB 00pa3IoB
HEOpPraHMYECKUX BEIECTB, HabMo1eHne (ru3ndecKkuX (TUIaBIeHUE BOCKA, TasTHUE
JIpJa, pacTUpaHUE caxapa B CTYIKE, KUIIEHHE W KOHJAEHCAlus BOJAbI) H
XUMUYECKUX  (FOpEHUE  CBEYM, MPOKAIMBAHUE  MEIHOW  MPOBOJIOKH,
B3aMMOJICICTBHE MeJla C KHUCJIOTOW) SIBIIEHWH, HaOIIO/IEHHEe W OIKCaHue
MPU3HAKOB TMPOTEKaHUSI XMMHUYECKUX peakuuil (pas3iokeHHe caxapa,
B3aMMO/JICHCTBHE CEPHOM KUCTOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCUAA
meau (1) mpu HarpeBaHny, B3aMMOJICHCTBHE jkeme3a ¢ pactBopoM cosr menu (11),
M3y4EeHHE CITOCOOO0B pa3ejeHUs] CMECE: C MMOMOIIBI0O MarHuTa, GUIbTPOBAHUE,
BBIIApWBAHUE, JAUCTHWLIAIMSA, XpomaTorpadus, TPOBEACHHE  OUYUCTKU
MMOBApEHHOW COJM, HAOJIOJICHUE U ONMUCAHUE PE3YIbTATOB MPOBEICHUS OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMsI MacChl, CO3/IaHHE MOJEJEH MOJIEKY
(1rapocTep>KHEBBIX ).



BaxxHeiilne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopoa — 3j1eMEHT U MpocToe
BemiecTBo. HaxoxaeHnue kuciopoaa B mpupoje, (GU3nyeckue U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. [lpumenenue kuciopoga. CrocoObl
MOJIyYeHHUsT KHUCIopoJia B JiabopaTopuu W MPOMBINLIIEHHOCTH. Kpyrosopor
KHcJIopoaa B ipupojie. O30H — aIoTponHas MoAu(pUKAIUs KUCIOPOoa.

TeroBolt 3ppexkT XuMHUUECKON peakIMu, TEPMOXUMUYECKUE ypaBHEHHUS,
9K30- M JHJIOTEPMHUYECKHE peakiuu. TOIIMBO: yrojib U METaH. 3arpsi3HEHUE
BO3JlyXa, YCUJIEHUE MAPHUKOBOTO 3 eKTa, pa3pylieHrne 030HOBOTO CJIOS.

Bonmopon — snemeHT M mpocToe BemecTBO. HaxoxaeHue Boaopoaa B
npupojse, ¢GU3MYECKHUe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOOBI
nosryyeHusi. Kuciaorsl u conu.

MonsipHbiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

dusznyeckue CBOMCTBAa BOJABL. Boja kak pacTBoputesb. PacTBOpHI.
HacelllieHHbIE M HEHACHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 107151 BEIIECTBa B paCTBOpE. XUMUYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
Posnb pacTBOpOB B IIpUpOAE U B )KU3HU YesloBeKa. KpyroBopoT BOAbI B IPUPOJIE.
3arpsi3sHEeHHuEe NPUPOAHBIX BoA. OXpaHa U OUUCTKA IPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coequHenui. Oxcuapl. Knaccudukanms
OKCHJOB: cojeoOpasyrome (OCHOBHBIE, KHUCIOTHBIE, aM(OTEepHBIE) U
Hecoseobpasyromue. Homenknarypa okcuuoB. dusmueckue M XUMHUYECKUE
CBOMCTBa OKCUIOB. [loyuyeHre OKCHIOB.

OcnoBanusi. Knaccuduxamuss OCHOBaHHMM: IMIENTOYM U HEPACTBOPUMBIC
ocHoBaHMs. HoMmeHknarypa ocHoBaHUN. DU3NYECKUE U XUMHUYECKHE CBOKWCTBA
ocHoBaHuil. [losrydeHne oCHOBaHUI.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kuciior. @uszndeckue u
XUMHYECKHE CBOWCTBa KuCIOT. Psn aktuBHoctm MertaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @u3nueckue 1 XUMHUYECKUE CBOMCTBA COJIEH.
[Tomydenue counen.

['eneTnueckas CBsI3b MEXKYy KIIACCAMU HEOPTAHUYECKUX COCUHEHUM.

Xumuueckuii IKCnepumenm:. KadyeCTBEHHOE OIPEICIICHUE COASPKAHUI
KHCJIOPOJIa B BO3/yXe, MOJYyYCHHE, COOMpaHHWE, paclio3HaBaHWE M H3yUCHHE
CBOMCTB KHMCJIOPOJia, HAOJMIOJACHNE B3aUMOJCHCTBUS BEIIECTB C KHCJIOPOJIOM U
YCJIOBUSI BO3HUKHOBEHHUS U TMPEKpalleHus: ropeHus (moxapa), 03HaKOMJICHUE C
oOpa3llaMyd OKCHIOB UM OINHCAHME UX CBOWCTB, IIOJy4YeHHE, COOMpaHHUeE,



pacrio3HaBaHUE W HM3Y4YCHHE CBOMCTB BojopoAa (FOpeHHE), B3aUMOJCHCTBHE
Bojopoja ¢ okcuaoM meau (1) (Bo3aMokHO MCMOIB30BaHUE BUACOMATEPUATIOB),
HaOmoieHe O00pa3oB BEIIECTB KOJMWYECTBOM | Monb, HCCIEAOBaHUE
OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C Pa3IUYHOM  pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MAacCOBOU J0JIEW PAaCTBOPEHHOIO
BEILIECTBA, B3aMMOJCHCTBHE BOJABI C MeETAIaMU (HATPUEM U KaJIbI[UEM)
(BO3MOXHO UCIOJIb30BAaHUE BUJECOMATEPHUANIOB), HCCIEJOBaHUE O0Opa3loB
HEOPraHUYECKUX BEIIECTB PA3JUYHBIX KJIACCOB, HAOMIOJCHUE W3MECHEHUS
OKpacCKM WHJHUKATOPOB B pacTBOpax KHUCJIOT U IIEJIOYEH, U3YUCHHE
B3aumozencTBus okcuaa meau (ll) ¢ pacTBopoM cepHON KUCIOTBI, KUCIOT C
METaJJIaMU, PEaKINil HEUTpaInu3aluu, MOJyYE€HUE HEPACTBOPUMBIX OCHOBAHUM,
BBITCCHEHUE OJHOTO MeETalljla JPYruM M3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlady Mo Teme «BaxHeilmne kiacchbl HEOPraHUYECKUX
COECIMHEHUI.

IHepuoanuecknii 3akoH u [lepuoagnyeckas cucreMa XUMHYECKHUX
3jeMeHTOB [[. 1. MenpesieeBa. CTpoeHue aTOMOB. XMMHYECKAS CBSA3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIHT

[lepBbie TOMBITKH KiIacCU(PUKAIIUU XUMHUYECKUX 3JIeMEeHTOB. [loHsaTne o
IPYIIaxX CXOAHBIX 3JEMEHTOB (IIEJOYHBIE U IIEJIOYHO3EMEJIbHBIE METaJUIbl,
raJIoreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amdoTrepHbie
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucTreMa XMMHYECKUX JIEMEHTOB
H. WN. MenneneeBa. KoporkomepuogHass W JUIMHHONEPHOIHAS (HOPMBI
[Tepunonnueckoii cuctembl Xumuueckux 3iemeHToB J[. . Menaeneesa. [leproasl
U rpynmnbl. OU3NYECKUd CMBICI MOPSAJKOBOTO HOMEpa, HOMEPOB Iepuoaa M
TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sifep. M30Tombl. DIEKTPOHBI.
CtpoeHune AIeKTPOHHBIX 000JI0YEK aTOMOB MEPBhIX 20 XUMUUECKUX IJIEMEHTOB
ITepuonnueckon cucremsl /. . MenneneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nosoxxenutro B [lepuonnueckoii cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XMMHUUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYyNIaM U NEPUOAAM.

3nauenue Ilepumoamueckoro 3akoHa u llepuoguueckoil CHCTEMBI
XUMHYECKHX 3JIEMEHTOB JJIs1 pa3BUTHS Hayku U npaktuku. J[. 1. Mennenee —
YUYEHBIN U TPAXKJAHUH.



Xumunueckass cBsizb. KoBaneHTHast (MOJsipHAs U HETMOJSIpHAsi) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBS3b.

Crenenb oxucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE — PEAKIINU.
[Ipouieccrl OKuCIEHUST U BOCCTAHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:. u3ydeHre oOpasIOB BEUIECTB METALIOB U
HEMETAJUIOB, B3aUMOJICMCTBUE THUAPOKCHAA ILUHKA C pPACTBOPaAaMU KHUCIOT U
IETI0Y€EH, MPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIINH (TOpeHUE, PEaKIIMU PA3I0KECHUS, COSTUHEHNS ).

Meoscnpedmemmnuie céa3u

Peanuzanus MexnpeaMeTHBIX CBS3el MpU U3YYCHUUM XMMHUHM B 8 Kjacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAyYHBIX
MOHSITUM, TaK U TIOHSITHUH, SBISIONIUXCA CUCTEMHBIMHU JIJIs1 OT/ICNIbHBIX TPEMETOB
€CTECTBEHHO--HAY4YHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO--HAy4YHBbIC TIOHSATHUS: HAy4YHBIH (pakT, THUIOTE3a,
TEOpHsl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(UKAIUs, IEPUOUIHOCTh, HAOIIOEHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBICHUE.

®dusukKa: marepusi, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH]I,
M30TOIIbl, PAIUOAKTUBHOCTD, MOJIEKYJIA, SJICKTPUUECKUN 3aps1, BEUIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, ra3, GU3NIeCKUE BETMYNHBI, STUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

I'eorpadms: armocdepa, rumpocdhepa, MHHEpANbI, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKOMaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC BemecTBO M XMMHYECKAsl peaKkuusi

[Tepnonnueckuit 3akoH. [lepuoanueckas cucTreMa XMMHYECKUX JIEMEHTOB
. Y. Menpneneera. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPUOJOB, KaIMs, KaJbLUsi U HX
COCIMHEHUH B COOTBETCTBUM C TMOJIOKEHHEM »3JIeMEeHTOB B Ilepuoamueckoit
CHUCTEME U CTPOCHUEM HX aTOMOB.

CtpoeHue BellecTBa: BUJbI XMMUUYECKOW CBS3U. THIBI KPUCTATUITMYECKUX
peiéToK, 3aBUCMMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAINYECKON PEIIETKH
M BUJa XUMHYECKOU CBSA3H.

Knaccudukanus 1 HoMmeHKIaTypa HEOPraHUYECKHUX BEIIECTB. XMMUUYECKUE
CBOMCTBa BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJlaccaM HEOPraHWYeCKHX
COCJIMHEHUM, TeHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.



Knaccudukanus XuMHUYECKHX peaklUMi MO pPa3lIMYHbIM MpU3HaKaM (110
YHCIIy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEILIECTB, IO TEINIOBOMY 3D PEKTy, 1o
M3MEHEHUIO CTENEHEN OKUCICHHUSI XUMUYECKHUX JIEMEHTOB, 10 00PaTUMOCTH, 10
YYacCTHIO  KaTajaus3aTopa). DOK30- W DHAOTEPMHUYECKHE  PEAKLUH,
TEPMOXUMHUYECKUE YPABHECHHUS.

[lonstue o ckopoct xumuueckou peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakiusaX. [IoHsATHE 0 TOMOTreHHBIX U T€TePOreHHbIX
peakuusx. Ilonarue o karanuse. [lonsatre o xumryeckom paBHoBecuu. DakTopsl,
BIIMSIOIIAE HAa CKOPOCTh XMMMYECKOW PEAaKLUUHU U IOJIOKEHUE XMMHUYECKOTO
paBHOBECHS.

OKHUCIUTENIPHO-BOCCTAHOBUTENIBHBIE  PEaKIMU, DJIEKTPOHHBIA  OajaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHOW  peakuuu. CocCTaBlieHUE  ypaBHEHUU
OKUCJIMTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIMH C HCHOJB30BAHUEM METOJa
ANEKTPOHHOTO OallaHca.

Teopus AJIEKTPOIUTUYECKON JIUCCOLIMALIN Y. DIIEKTPOTUTHI 151
HEAJIEKTPOJUThl. KaTuoHBI, aHMOHBI. MeEXaHM3M JUCCOLIMAlUM BEIIECTB C
pPa3IMYHBIMU BUJAMH XUMHUYECKOU cBsi3U. CrerneHb aucconuanuu. CUIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiiuun woHHOTO OOMEHa. YCIOBUS NPOTEKAaHUS pPEAKIMA HOHHOTO
oOMeHa, TIOJIHBIE W COKpall€HHbIE WOHHBIE ypaBHeHHUs peakiuii. CBoiicTBa
KHUCJIOT, OCHOBAaHWUN M COJIEH B CBETE NPEACTaBICHUU 00 3JICKTPOJIUTHUECKOMN
nucconnanuu. KauecTBeHHbIE peakiui Ha HOHBIL. [IoHATHE O THAPOIN3E CONEH.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAJIOB M HeMeTawioB (Tpadura U amMmasa), CIOKHBIX BEIIECTB
(xmopua HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMUUYECKOU peaKIuu
OT BO3ACHCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOIPOBOIHOCTH
pacTBOPOB BEUIECTB, MPOLECCAa AUCCOLMALMKA KHCIOT, IIEJIOYEe U CONer
(BO3MOKHO UCIIOJIB30BAaHUE BHJIEO MATEPHUANIOB), MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOMINX ~MPU3HAKK TMPOTEKAHWsS PpEaKIWii HOHHOTO OOMEHa
(oOpa3oBanue ocanaka, BBIJEICHHE Ta3a, oOO0pa3oBaHUE BOJBI), OMBITOB,
WUTIOCTPUPYIOIIAX MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX —PEaKIUN
(ropenue, peakiuu pa3aoKeHus, COeIMHEHUS ), pACIIO3HABAHUE HEOPTAaHUYECKUX
BEIIECTB C TMOMOIIBI0 KAYECTBEHHBIX PpEAKUIMM HA HOHBI, PEUICHUE
JKCIIEpPUMEHTAJIbHBIX 3a7a4.



Hemertanibl U MX coelMHEHUA

O6mass xapaktepuctuka rajsoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHble cTeneHu okucaeHus. CTpoeHue u pU3nYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMHYECKHE CBOWCTBA Ha TpUMEpe XJIopa
(B3auMozeiicTBUE C MeTaUlaMH, HEMETallIaMM, IIeJo4YaMu). XJIOPOBOAOPO/I.
ConsiHast KUCI0Ta, XUMUYECKHE CBOMCTBA, MOJNyUeHUE, NpUMEHEHHE. [leiicTBre
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHu3M 4YeJNoBeKa. BakHEWIIHNE XJIOPUABI U UX
HaX0XJCHHE B PUPO/IE.

O61mas xapakrepucTtrka 3aemMeHToB VIA-rpynmnsl. OcoO0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. Ctpoenue u Gu3MYecKkue CBOIMCTBa
OPOCTBIX BEIIECTB — KHCIOpPOJAa U cepbl. AJIOTPONHBIE MOAUPUKALUN
KHACTIOpo/a M cepbl. XUMHUYECKHe CBoicTBa cepbl. CepoBOAOPOJ, CTPOCHHUE,
dusznueckre W XUMHUYecKHe cBoWcTBa. OKCHABI cepbl Kak MpPeCTaBUTEIU
KACTOTHBIX OKcHAOB. CepHasl KuCIoTa, (PU3MYEeCKue M XMMHUYECKUE CBOMCTBA
(obmve Kak MmpeacTaBUTENs Kacca KHUCIOT M crnelnuduyeckue). XuMUYecKue
peakiuy, JeKalue B OCHOBE IMPOMBIIUIEHHOTO CIoco0a MOJy4YeHUsi CepHOU
kucnothl. [Ipumenenue ceprnoit kuciaotel. Cou cepHOM KUCIOTHI, KaueCTBEHHAs
peakuus Ha cynbdaT-uoH. HaxoxzaeHue cepbl U €€ COCTUHEHUN B MPHUPOJE.
XUMHUYECKOe 3arpsi3HEHHE OKPYXKAIoIIeH cpeAbl COENUHEHUSIMH  CEpBI
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
IPEIOTBPAIICHHUS.

O6mas xapakrepuctuka 3meMeHToB VA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCICHUS. A30T, paCIpOCTpaHEHUE B MIPUPOJIE,
dusznueckre U XuMH4eckue cBoiictBa. KpyroBopoT a3ora B mpupojae. AMMHAK,
ero (Qu3nyYecKue M XMMHUYECKHE CBOWCTBA, MoyydeHue U npumeHenue. Conu
aMMOHMUS, UX (PU3NYECKUE U XUMUYECKHE CBOICTBA, MpuMeHeHue. KauectBenHas
peaxkiusl Ha MOHbl aMMOHUS. A30THasl KUCIIOTa, €€ MojydyeHue, pU3ndecKue u
XUMUYECKHe CcBOWCTBa (00IMe Kak MpeICTaBUTENs Kilacca KHUCIOT M
cneuuduueckue). Vcnonp30BaHUE HUTPATOB M COJIEH aMMOHHS B KadyecTBe
MUHEPAIbHBIX yN0OpeHH. XUMHUYECKOE 3arpsi3HEHHE OKpYXKarolehd cpeasbl
COCIMHEHHUAMM a30Ta (KHCIIOTHBIE [OKJH, 3arps3HEHUE BO3AyXa, MOYBBI H
BogoémoB). Docdop, amrorponHsie Moaupuramuu docdopa, puznyeckue u
xumuaeckue cporictBa. Okeun docdopa (V) u pocopHas kucnora, Gpu3ndecKue
U XMMHMYECKHE CBOMCTBa, momyudeHue. Mcmonp3zoBanue (ocpaToB B KayecTBe
MUHEPAJIbHBIX yI00pEHUMN.



O6mas xapakrepucTtrka 3aeMeHToB |V A-rpynmnsl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCJICHUS. YTJIEpol, aJJIOTPOIHBIE
Moau(dUKAlUKU, PACIPOCTpaHEHUE B Mpupoae, (UHUYECKUE U XUMHUYECKHUE
cBoicTBa. Ancop6iusi. KpyroBopot yriepoja B mpupojie. OKCUIbI yriiepojia, ux
bu3uUeckue ¥ XUMHUYECKHE CBOMCTBA, JEWCTBUE HA >KUBBIE OPraHU3MBI,
MOJTy4YeHHUE W MPUMEHEHHUE. DKOJOTUYECKUE MPOOIEMBbI, CBA3aHHBIE C OKCHIOM
yraepona (1V), rumore3a ri100adbHOTO MOTEIUICHUS] KIMMaTa, MapHUKOBBIM
s dekr. YronbHas KUcIoTa U €€ Coliu, X Pu3nuecKue U XuMUYECKue CBONCTBA,
nojiydeHue u TnpuMeHeHne. KaudecTBeHHass peakuusi Ha KapOOHATHOHBL.
Hcnonw3oBanue kapOOHATOB B OBITY, MEAUIIUHE, POMBIIIUICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHauanbHble TOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O
COCIMHEHUAX Yyryiepoja (MeTaH, dTaH, ATUJICH, alleTHJICH, ATaHOJI, TJIUIIEPUH,
YKCyCHast  kuciorta). [IpupogHble HCTOYHHMKUA  YIIEBOJAOPOJOB  (YroJib,
OPUPOIHBIN ra3, HePTh), IPOAYKTHI UX NepepadoTKu (OEH3MH), UX POJIb B OBITY
U TIpoMbIIIeHHOCTH. [loHATHE 0 OMOJOTUYECKH Ba)KHBIX BEIECTBAX: JKHUPAX,
Oenkax, yriaeBoJax — M UX POJU B JKU3HH YelloBeka. MarepuanbHOe €IMHCTBO
OpraHUYeCKUX U HEOPTaHUYECKUX COETMHEHUIA.

Kpemunii, ero ¢usumyeckue M XUMHYECKHE CBOWCTBA, TMOJyYECHUE W
npuMmeHenne. CoeauHeHHUs] KpeMHUsi B npupoje. OO6mue npeacraBieHus o0
okcuae kpeMuus (1V) u kpemuueBoit kuciore. CUIIMKaThl, UX UCIOJIb30BAHKE B
OBITY, B TPOMBIIINICHHOCTH. BaykHel e cTpouTeabHbIe MaTepUalibl: KEpaMuKa,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpobiemMbl 6€301acHOT0 UCIIOJIB30BAHMUS
CTPOUTENBHBIX MAaTEPHUATIOB B TOBCEIHEBHOM KU3HHU.

Xumuyeckuii IKcnepumenm:  U3ydeHUE O0Opa3IOB HEOPTaHMYECKUX
BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, ITPOBEACHUE KAYECTBEHHBIX PEAKIMid HA
XJIOPHU]I-MOHBI U HAOIOIEHNE TPU3HAKOB MX MPOTEKAHUS, OTBITHI, OTPAKAIOIINE
duznueckre U XMMUYECKHUE CBOMCTBA TAJIOTEHOB U WX COCTUHEHUHN (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), O3HAKOMIIEHHE C O0pa3laMu XJIOPHIOB
(rajoreHu7I0B), O3HAKOMJICHHE C oOOpasimamMu cepbl U €€ COCAUHCHUSIMU
(BOBMOXHO  WCTIOJB30BaHUE BHJICOMATEpPUANOB), HAOIIOJIEHHE TIpoIlecca
oOyTrnmuBaHMs caxapa TMOJ| JEeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI,
M3y4eHHE XUMHUYECKHX CBOMCTB Pa30aBICHHOW CEPHON KHUCIIOTHI, MPOBEICHHE
KaueCTBEHHOW peaknuu Ha Ccyiabhar-uoH W HaONoAeHUEe Tpu3HaKa e¢
MPOTEKAHMS, O3HAKOMIICHHE C (DU3UYECKUMH CBOMCTBaAMU a30Ta, ¢ochopa u ux
coeIMHEHUN (BO3MOXHO HCIOJIb30BaHME BHAEOMAaTEpHaioB), oOpa3lamMu



a30THBIX U (ochOpHBIX yNOOpPEHUN, MOTydYeHHe, COOUpaHue, paclo3HaBaHUE U
M3YyYECHHE CBOMCTB aMMHMAKa, IPOBEJICHHE KA4YECTBEHHBIX pPEAKIHMM Ha HOH
aMmMoHMsT W (¢ochaT-MOH M HU3YyYEHHE [PU3HAKOB UX MPOTEKAHUS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MENbIO (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB), HM3yYE€HHE MOJENeH KPHUCTAUIMYECKUX
peméTok anMmasa, rpadura, ¢pyiepeHa, 03HaKOMJICHUE C TTPOIIECCOM afCcOpOLIUU
PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOTIa3a,
noJjlyueHue, coorpanue, pacrio3HaBaHUE U U3YUEHHE CBOMCTB YIJIEKUCIIOIO rasa,
NPOBEJICHNE KAaUECTBEHHBIX PEaKlUii Ha KapOOHAT M CHUJIMKAT-UOHBI U U3yUCHHE
OPU3HAKOB HX MPOTEKaHWs, O3HAKOMJICHHE C MPOAYKIMEH CHIMKATHOU
IPOMBIIIJIEHHOCTH, PELIEHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeilue
HEMETAIIJIbl U KX COEAUHEHUS.
MeTausibl M UX COeIMHEHUS

OO6miass xapakTepUCTUKA XUMUYECKUX DJJIEMEHTOB — METaUIOB Ha
OCHOBAaHMU MX MoJjoxeHus B [leprnoandyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
1. 1. MenneneeBa u ctpoeHust atoMoB. CTpoeHue meTtamuioB. MeTtamnyeckas
CBSI3b U METAJUIMYECKasd KPUCTAJUIMYECKasT PEI€TKA. DICKTPOXUMUUYECKUN P
HanpsoKEHU MeTayyioB. DU3MYECKHEe M XMMHUYECKHE CBOMCTBA METAJJIOB.
OO6mue crocoObl ToNydeHUs MeTauioB. [loHsATHE O KOPpPO3WH METAJIOB,
OCHOBHBIE CIOCOOBI 3amuThl WX OT Koppo3uu. CrjaBel (CTajab, YYyTyH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[IlenouyHbIe METAILIBL: MTOJIO)KEHUE B [leprognuecKkor CUCTEME XUMUYECKUX
anemeHToB [[. . MeHneneeBa, CTpO€HUE UX aTOMOB, HAXOXKICHUE B MPUPOJIE.
duznyuecKkrue U XMMHUYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kanwusi). OKCHIIBI U
TUJAPOKCHUABI HATpusi W Kanus. [IpuMEHEHHWE IIEeJOYHBIX METalJIOB U UX
COEeIMHEHUMH.

[[lenoyHO3eMENbHBIE METAJUIBI MAarHud W KaJbIUWA: TIOJOXECHUE B
[Iepuonnueckon cucteMe XxumMuyeckux 35eMeHnToB J[. 1. MenneneeBa, ctpoenue
UX aTOMOB, HaxoxJeHHE B mpupoje. Pu3nyeckue M XHUMHUYECKUE CBOWMCTBA
MarHusi W Kajiplius. BakHeWilne coenuHEHHs Kaiblugd (OKCHUI, THAPOKCH],
conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AnroMuHMI: TIONOXKEeHHWEe B llepmomnueckod CUCTEME XHMHUYECKUX
snementoB J[. M. MenpaeneeBa, CTpoeHHE aToMa, HAXOXJICHUE B MPHUPOJIE.
du3nyeckue U XMMHYECKHE CBOWCTBA aIOMUHUS. AMQOTEpHBIE CBOWCTBA
OKCHUJIa U TUIPOKCHUJIA aTFOMUHUS.



XKeneso: monoxxkenue B Ileproanueckoil cucreMe XUMHUYECKUX SJIEMEHTOB
J. . MenpneneeBa, ctpoeHue atoma, HaxoxaeHue B npuponae. dusznueckue u
XUMUYECKHe CBOMCTBa xene3a. Okcuabl, ruipokcunbl u conu xeneza (ll) u
xenesa (ll), ux cocras, cBoMCTBa U MOTyYCHHE.

Xumuueckuii IKcnepumenm:. O3HAKOMJICHHE C 00pa3laMH METaIOB U
CIUIaBOB, WX (DU3UYECKUMHU CBOMCTBAMH, H3yUYEHHE PE3YyJIbTAaTOB KOPPO3UU
METAJUIOB  (BO3MOXXHO HCIIOJIb30BAaHUE BHUEOMATEpPUAIOB), OCOOEHHOCTEH
B3aUMOJICHCTBHS OKCHJIA KNI U HATPUsI C BOAOM (BO3MOYKHO HUCIIOJIb30BAHUE
BUJIEOMAaTepUaIOB), UCCIETOBAHUE CBOMCTB KECTKOW BOJBI, MPOIECcCca TOPEHUs
kKese3a B KUCIIOpoie (BO3MOXKHO MCIOJIb30BAaHUE BUACOMATEPUAIIOB), TPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMi HA WMOHBI: MarHus, KaJbIUs, aTlOMUHMUS,
nuHKa, xkenesa (1) uxenesa (111), mequ (I1), HabnrogeHue u onrcanue MPoIECCOB
OKpalllMBaHWs IUIAMCHHM HOHAMHM HATpHUs, Kalusg W Kajblusi (BO3MOXHO
UCIIOJIb30BaHUE BHUACOMATEPHAIOB), HCCIEI0BaHUEC aM(OTEPHBIX CBOWMCTB
TUAPOKCUAA ATIOMHHHUS U THUIPOKCHJA IIMHKA, PEHIEHUE KCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHelne MeTalniabl U UX COCAMHEHUS.

XUMHA U OKPYXKAKIIAA Cpeaa

BemiectBa u Martepuansl B MOBCEJHEBHOM >KM3HM 4eliOBEKa. be3omacHoe
UCITOJIb30BaHHUE BEIIECTB U XMMUYECKUX peakiuii B ObITy. [lepBas momomis mpu
XUMHUYECKHX 0KOTax U OTPaBIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYKarolleh cpepl (MpeesibHas JOmyCcTUMas
KOHIIEHTpauus BemiecTs, nanee — [1JIK). Ponb Xxumuu B peliieHuu 3K0I0THUE€CKUX
poOJIeM.

Xumuueckuii IKCnepumenm:

U3ydeHrne 00pa3lioB MaTepHUalIoB (CTEKIJIO, CIUIABhl METAJIJIOB, TTOJTMMEPHBIC
MaTepualbl).

Mexcnpeomemmunie ceasu

Peanuzanusa mexnpeaMETHBIX CBA3€l MpHU U3YYEeHUUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 MCIOIb30BaHHEe KaK OOIUX €eCTEeCTBEHHO-HAYUHBIX
TOHSTHH, TaK U TOHATHH, SIBJITIONIMXCS CUCTEMHBIMH JIJISI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHWs, aHalIW3, CUHTE3, KiIacCU(UKAIMs, TEePUOIUIHOCTh, HAOIIOICHHE,
AKCHEPUMEHT, MOJEIHPOBAHUE, MU3MEPEHUE, MOJEIb, SBJICHUE, MapHUKOBBIN
a3 peKT, TEXHOIOTHS, MaTCPHUAIIBI.



dusnka: Marepusi, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUI,
W30TOMBI, PaTUOAKTUBHOCTh, MOJICKYJIA, DJICKTPUUYSCKHUNA 3apsjl, MPOBOIHUKH,
MOYTPOBOJHUKY, JUAJICKTPUKH, (OTOIIIEMEHT, BEIIECTBO, TENo, O0BEM,
arperaTHoe  COCTOSIHME  BEIIECTBa, Ta3,  pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUTMYECKasl pemETKA, CIUIaBbl, (U3WYECKUE BEIMYHMHBI, CIUHUIIBI
U3MEpEeHHsI, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunTes, apixanue, omochepa, IKOCUCTEMA, MHHEPATIbHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAaKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpasbl, TOPHBIC MOPOJIHI,
TI0JIC3HBIC UCKOIIAeMbIC, TOTLIIMBO, BOJIHBIC PECYPCHI.
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUS

JJMUHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIC pEe3yJbTaThl OCBOCHMSI TPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B X0Ji¢ OOy4YeHUS XMMHUU B €IUHCTBE Y4COHOU U
BOCIIUTATEIbHON  JIESATEIIBHOCTH B  COOTBETCTBUHM C  TPAJAUIHUOHHBIMH
POCCUHCKAMHU COLUUOKYJIBTYPHBIMA U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU,
IPUHATHIMA B OOIIECTBE MPaBWJIAMU M HOPMaMH TOBEJICHUSI U CIIOCOOCTBYIOT
mpolieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIIMN 00yUYarOIINXCS.

JIM4HOCTHBIE  pE3yNbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCSI CHCTEMOM IIO3UTHUBHBIX LIEHHOCTHBIX OpPHUEHTAllMM |
pacIIMpeHue OnbITa AESITEIbHOCTA HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOT'O OTHOIICHWS K  OTEYECTBEHHOMY  KYJbTYPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEIUI0, TTOHUMaHWS 3HAYCHUS XUMHYECKOMN
HayKH B YKU3HU COBPEMEHHOI'O OOIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
nHpopManuein O TMepeqoOBbIX JTOCTHKEHUSIX HW OTKPBITHSAX MHPOBOM U
OTCYECTBEHHOM XMMMHH, 3aUHTEPECOBAHHOCTH B HAy4YHBIX 3HAaHHUAX 00
YCTPOHCTBE MUpa U OOIIECTBA; 2) IPAKIAHCKOI0 BOCIIMTAHUS : IPCSACTABICHUS
0 COIIMATIBHBIX HOPMaX M MPaBUJIaX MEXJIMYHOCTHBIX OTHOIICHUM B KOJIJICKTHBE,
KOMMYHUKATHBHOMN KOMIIETEHTHOCTH B 0OIIIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIEIOBATENBCKOM, TBOPUECKOM M JpPYrHX BHAAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOM JESATENbHOCTH TMPU BBIMOJHEHUU
y4eOHBIX, IMTO3HABATEIIBHBIX 3aJ1a4, BBIMOJHCHHUH XUMHUYECKHUX IKCIICPHMEHTOB,
CO3/IaHUW  YYEOHBIX TIPOEKTOB, CTPEMJICHHS K B3aWMOIOHHMAaHUIO U



B3aMMOIIOMOIIIM B Tpollecce€ OTOM Y4yeOHOU JeSITeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE MOBEACHUE M TMOCTYNKM CBOMX TOBApHUILEHM C MO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIIEICTBUM ITIOCTYIIKOB;

3) IIEHHOCTH HAYYHOI'0 MO3HAHUSA . MHPOBO33PEHUYECKHUE
MPEJCTABICHUS] O BEIIECTBE M XUMHUYECKONW pPEaKIUHU, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO pa3BUTHSI HAyKHM U COCTABJISIONIME OCHOBY JJIst
MMOHUMAaHHMS CYIIHOCTH HAy4YHOW KapTHUHBI MUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUSI MPUPOJIbI, B3aAUMOCBS3IX UYEJIOBEKA C MPUPOJHOMN
Cpenoi, 0 poJid XUMUHU B NTO3HAHUM 3TUX 3aKOHOMEPHOCTEMN; MO3HABATEIIbHbIE
MOTHBBI, HalPaBJICHHBIC HA TTOJTYYEHUE HOBBIX 3HAHUM 110 XUMHUH, HEOOXOITUMbIC
JUIsL OOBSICHEHMs] HAOJII0JlaeMbIX IMPOIIECCOB U SBJICHUN, MO3HABATEIbHOM,
UHOOPMAIIMOHHOW ¥ YUTATeNIbCKOW KYJIBTYpbl, B TOM YKCJIE HaBBIKOB
CaMOCTOSITEJILHON PabOThI C y4eOHBIMU TEKCTaMH, CIIPAaBOYHOM JIUTEPATYpPOH,
JOCTYIMHBIMH TEXHUYECKUMHU CpPEJCTBAMHU HWH(OPMAIIMOHHBIX TEXHOJOTHIA;
UHTEpeC K OOYyYEHHI0O W TIO3HAHHIO, JHO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  camM00Opa3OBaHUIO, TMPOCKTHOW W  HUCCIEI0BATEIbCKON
NeSATeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABJICHHOCTH U YPOBHS OOyUYCHHS B
JIaJIbHEUIIIEM

4) ¢popMupoBaHusi KyJbTYpPbl 310POBbSI. OCO3HAHHE LIEHHOCTH
KU3HU, OTBETCTBEHHOIO OTHOIIEHHWS K CBOEMY 3I0pPOBBIO, YCTAHOBKM Ha
3I0pPOBBI 00pa3 >KWU3HH, OCO3HAHUE IOCJIEACTBUM W HENpPUATHE BPEIHBIX
npuBblueK (YMOTpeOJeHUsT aIKOTOs, HAPKOTUKOB, KypeHUs), HEOOXOAMMOCTH
coOoieHUsT TMpaBwil  O€30MAaCHOCTH TMPU  OOpalleHUH ¢ XUMHYECKUMU
BEILIECTBAMH B OBITY M pealibHOU KU3HU; 5) TPYAOBOT0 BOCIIMTAHUS

UHTEpEC K MPaKTUYECKOMY H3Yy4deHUIo mpodeccuil U Tpyaa paszaudHOro
pona, yBaXeHUE K TPYIy U pe3yibTaTaM TPYJIOBOM AESTEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHUsS MPEAMETHBIX 3HAHUN MO XMMHH, OCO3HAHHBIN BBIOOD
WHIUBUIYaIbHONM  TPAaeKTOPHHM  MPOJOJDKEHHUS 00pazoBaHHs ¢ y4€ToM
JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HMHTEPECOB U
MOTPEOHOCTEH, YCIEmHOW MPO(EeCCHOHANBHOM JESITEIPHOCTH W Pa3BUTHUSA
HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJanTHPOBATHCS B MPOdeCcCHOHATBHON
cpene;

6) 23KO0JIOTHYeCKOr0 BOCHHUTAHUSI: DKOJOTHYCCKU IIeJIeCO00pa3Hoe
OTHOILIEHHE K TMPUPOJEC KaK HUCTOYHUKY >KM3HM Ha 3emie, OCHOBE €&
CYyILIECTBOBAaHMSI, MOHMMaHUWE LIEHHOCTH 3J0pOBOro M Oe30macHOro oodOpasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MUYECKOMY U



MICUXUYECKOMY 370pPOBBIO, OCO3HAHHME LEHHOCTH COOJIOJEHHS IpPaBUII
0€30MacHOro MOBEICHUS MpH padOTe C BEIIeCTBAMU, a TaKXKe B CUTYyalUsX,
YIPOXKAIOIMIMX 3J0POBbIO U KU3HU JIIOJEH; CIOCOOHOCTH NMPUMEHATH 3HAHMS,
MOJy4YaeMble TIPU HW3YYEHUU XUMHH, JIsl PEHICHUs 3a]lad, CBSI3aHHBIX C
OKPYKAIOIIEW IPUPOJHOU CpPEAOM, ISl MOBBILICHUS YPOBHS JSKOJOTHMYECKOMU
KYJbTYpbl, 0CO3HAaHUS TJI00AILHOTO XapaKTepa IKOJIOTMUEeCKUX Mpo0JieM 1 MyTen
WX PELICHUs] TOCPEACTBOM METOJIOB XUMHH, 3SKOJOTMYECKOTO MBIIUICHNUS,
YMEHHSI PYKOBOJACTBOBATHCSI MM B I[103HABATEIbHOW, KOMMYHUKATHBHON H
COLMAJIBHOM ITPAKTHUKE.
METAINIPEIMETHBIE PE3YJIbTATDBI

B cocrtaBe meTampeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIE JIJISI
dbopMupoBaHusT MHUPOBO33PEHUS OOICHAYYHBIC TMOHATHUS (3aKOH, TEOopHs,
MPUHITUIL, TUIIOTE3a, PaKT, CUCTEMa, TIPOIIECC, IKCTIEPUMEHT U JIPYTOE. ), KOTOPHIC
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax M IMO3BOJISIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O 1IETOCTHOMN
HAy4YHOW  KapTHHE MHpa, U  yHUBEpPCaJbHbIE  yueOHble  JICUCTBUS
(mo3HaBaTeNbHbIe, KOMMYHUKATUBHBIE, PETYJIATUBHBIE), KOTOPbIE 00ECTIeUNBAIOT
dbopMUpOBaHHME TOTOBHOCTH K CaMOCTOSATEIBHOMY IUJIJAHUPOBAaHUIO U
OCYIIECTBJICHHIO YueOHOM nesitenbHOCTH. [lo3HaBaTe/ibHbIEe YHHBeEPCAIbHbIE
yueOHbIe AeiicTBUs ba3oBble jiornueckue 1eiCTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHHUH
3HAHMI: PACKPBIBATh CMBICT XUMUYECKUX MOHSATUH (BBIACIATH UX XapaKTEPHbBIC
NPU3HAKH, YCTAHABIIMBATH B3AUMOCBS3h C APYTUMHU TOHITHSIMU), UCTIOJIH30BAThH
MOHSITHSI U1 OOBSICHEHUS OT/ACIBHBIX (PAKTOB U SIBICHUH, BRIOUPATh OCHOBAHUS
U KPUTEPUU JI51 KJIaCCU(PUKAIIUU XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIHA,
YCTaHABJIUBATh MPUUYUHHO-CIICJICTBEHHBIE CBSI3M MEXKIY OOBEKTAMHU H3YUCHHS,
CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIE, IE€YKTUBHbBIE, 10 AHAJIOTUN),
JenaTh BBIBOABI M 3aKJIIOYEHUS;, YMEHHUE MPUMEHITh B MpPOLECCE IMO3HAHUS
MOHATUA (TIpEAMETHbIE W METAlpPEIMETHBIE), CHMBOJMYECKUE (3HAKOBBIC)
MOJICINIH, UCTIONB3yEeMble B XUMHH, TPEOOPa30BbIBATh MIUPOKO MPUMEHSIEMbIC B
XUMUU MOJICJIbHbIE TPEACTABICHUS — XUMHUYECKUM 3HAK (CMMBOJI 3JIEMEHTA),
xumuyeckas (GopMyna U ypaBHEHHE XMMHUYECKOW pEaKlUd — MNpPHU PELICHHUU
y4e0HO-TIO3HABATENBHBIX 3a/1ad, C YYETOM 3THUX MOJEIBHBIX MPEICTABICHUN
BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU U3YYaEMbIX OOBEKTOB —
XUMUYECKMX BEIIECTB W XHMHYECKHX PpEaKUHil, BBISBIATH  0OIIHE



3aKOHOMCPHOCTH, HPHUYINHHO-CICACTBCHHBIC CBA3M W IPOTUBOPCUHHSA B
HN3Yy4aCMbIX IMPOHUCCCAX U ABJICHUAX.

Ba3oBble ucciienoBaTeIbCKHeE TeCTBUSA

YMEHHE UCITOJIb30BaTh IMOCTABJICHHBIC BOIPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KayeCTBE OCHOBBI I (OPMHPOBAHUS THIIOTE3BI I10
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUI; TPUOOPETECHUE OIBITA 10
IUTAHUPOBAHUIO, OPTaHHU3AIlMU M TIPOBEJCHUI0 YUCHHUYECKUX DKCIICPUMEHTOB,
yMeHre HaOJII0aTh 32 XOJJOM MPOIECCca, CAMOCTOSTENILHO MMPOTrHO3UPOBAThH €r0
pe3ynbrar, (GOpMYIHpPOBaTH O0O0OMIEHUS ¥ BBIBOJABI IO  pe3yJbTaTaM
NPOBEAEHHOTO OMBITA, HCCIIETOBAHUS, COCTABIISATH OTUET O MPOJICTaHHOM padoTe.
Pab6ora ¢ undgopmanmeii:

yYMCHHE BBIOWPATh, aHAIM3UPOBATH M WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3TUYHBIX BHJIOB U (POPM MpeCTaBICHUS, TOJTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB
(Hay4JHO-TIONYJIIpHAsT JIMTEpaTypa XUMHUYCCKOTO COJICP)KAHMS, CIPABOYHBIC
nocoousi, pecypcbl MHTEpHETa), KPUTUYECCKU OIICHHBATh MPOTHBOPCUMBYIO U
HEJOCTOBEPHYIO HMH(POPMAILIMIO; YMEHHE IPUMEHSATH pPa3jIUYHbIE METOJbI H
3arpochkl MpH TOMCKE W OTOOpEe MHQPOpPMAIMM W COOTBETCTBYIOIIMX JaHHBIX,
HEOOXOJMMBIX JUIsl BBIIOJIHGHWs YYeOHBIX ¥  TIO3HABATENBHBIX  3ajad
ONpeNeNEHHOT0 THIA, TPUOOPETEHHWE OIbITa B O0JIACTH HCIOJIB30BaHUS
MHPOPMAITMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHA, OBJIAJICHUE KYyJIBTYpOH
aAKTUBHOTO HCITOJIb30BaHUS PA3IMYHBIX IMOUCKOBBIX CHCTEM, CaMOCTOSTEIHHO
BLIOMpAaTh  ONTUMAJBbHYIO  (opMy  TIpeAcTaBieHUs  UHOOpMaLMH |
WITIOCTPUPOBATh pellacMble 3a/ladydl HECIIOKHBIMH CXEMaMH, Juarpammami,
apyrumu popMaMu rpadUKd M UX KOMOWHAIUSIMH; YMEHHE HCIIOIb30BaTh H
aHAJIM3UPOBATh B IpoIecCe YYEOHOW M HCCIIENOBATEIBCKON ICATCILHOCTH
UHPOPMAIIMIO O BIHUSHUMA MPOMBINIJICHHOCTH, CEIBCKOTO XO3SiCTBA W
TPAHCTIOPTA Ha COCTOSTHUE OKPYXKAIOMIEH TPUPOTHOU CPEIBI.

KoMMyHUKATHBHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:

yMEHHUS 3a/aBaTh BOMNPOCH (B XOA€ auaiora W (WiIu) OUCKYCCUU) IO
CYIIECTBY OOCYXIaeMol TeMbl, (HOPMYIHPOBATh CBOM  MPEIJIOKCHUSI
OTHOCHUTEJIbHO BBITIOJHEHUS MPEJIOKEHHON 3aJaud; yMEHUsI NpPEACTaBIsAThH
MOJIyYEHHbIE PEe3yJbTaThl IMO3HABATEIbHOM JESATEIbHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JejaTh MPE3EHTALNI0 pPe3yJbTaTOB BBINOJIHEHUS
XUMHYECKOTO IKCTIEPUMEHTA (JJTa00paTOPHOTO OMBITA, Ta00OPaTOPHON PabOTHI IO
MCCIIEIOBAHUIO CBOMCTB BEHIECTB, Y4YE€OHOrO0 IPOEKTA); yYMEHUS Y4eOHOro
COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW I[IO3HABATEIbHOW U



HCCIIEIOBATEIBCKON IESATEIbHOCTU MPU PEIICHUH BO3HUKAIOIIMX MpoOiIeM Ha
OCHOBE yuéTa 00IINX UHTEPECOB U COTJIacOBaHUsI MO3UIUHN (00CYX IeHUs, OOMEH
MHEHUSMHU, «MO3TOBBIE IITYPMBI», KOOPDAWHALIMS COBMECTHBIX JECHCTBUHU,
OTpeIeNICHNE KPUTEPHUEB 0 OIICHKE KAYECTBA BHIMOJHEHHOU pabOThI U IPYTHUE).

PeryasiTuBHbIE yHHBepcaJbHbIEe Y4eOHbIE IeHCTBUS:

YMEHHE CaMOCTOATEIBHO ONMPEAEIATh LIEJIU ACATEIbHOCTH, MIAaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTD, BEIOMpPATh Hanbosee 3G (HEeKTUBHBIE CITIOCOOBI pelieHHs] YIeOHBIX
Y MO3HABATEJbHBIX 33/1a4, CAMOCTOSITEIbHO COCTAaBJIATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIA AJITOPUTM JIEMCTBUM TPHU BBINOJIHEHUM 33aJaHUM C YYETOM
MOJIYYEHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHIX,
OIIEHUBATh COOTBETCTBUE IMOJIYUYEHHOI'O PE3yJbTaTa 3agABICHHOW IEIU, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MPE/IJIaraeMbl€ B YCIIOBUU 33/ IaHUM.

INPEJIMETHBIE PE3YJIBTATBI

B cocrtaBe mnpeaMeTHBIX pPE3yIbTATOB IO OCBOCHHUIO 0053aTEIHHOTO
coJiepKaHMs, YCTAaHOBJIEHHOTO JlaHHOM (enepanbHOil padoueil mporpamMmoit,
BBIICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI
NercTBHM, crenuduyeckre Ui MPEeIMETHOM 00JacTu «XHUMUS», BHJIBI
NESITEIbHOCTA 10 TOJYYEHUIO HOBOIO 3HAaHUA, €ro HHTEPIPETALNH,
npeoOpa3oBaHUIO M IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX M HOBBIX CUTYaIUSX.

K konmy oOydeHus B 8 KJacce INpeaMETHBIC PE3yJIbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYYAFOIIMXCS YMCHUM:

+  pacKpbIBaTh CMBIC]I OCHOBHBIX XUMHUYCCKUX IMOHATHN: aTOM, MOJIEKYJIa,
XUMHYECKUH 3JIEMEHT, IIPOCTOC BEIIESCTBO, CIOKHOE BEIISCTBO, CMECh
(oqHOpOIHAS. ¥ HEOJAHOPOJIHAS ), BAJICHTHOCTh, OTHOCHUTEIbHAS aTOMHAs
U MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas J0JII XHMHYECKOTO 3JIEMEHTa B COCIUHCHHH, MOJISIPHBIN
00bEM, OKCHJI, KUCJIOTAa, OCHOBAaHHUE, COJIb, DJIECKTPOOTPUIIATECIIFHOCTD,
CTETICHb OKHCIJICHHS, XUMHUYECKas Peakius, KiacCuPpUKamus peaxIuii:
pEaKIMu COCIWHCHHS, PEaKIMH Pa3JIOKEHUs, PEAKIMHM 3aMEICHUS,
peakiuu 0OMeHa, 9K30- M SHAOTEPMHYCCKUE PEAKIIUH, TETUIOBOM 3P eKT
peaKIuu, SAPO aToMa, IJICKTPOHHBIM CJIOM aToMa, aTOMHas OpOWTAalIb,
paguyc aroma, XHMHYECKas CBSI3b, TIOJNSApHAS W  HEMOJISIPHAS
KOBaJICHTHAs CBS3b, MOHHAs CBS3b, WOH, KaTHOH, aHWOH, PacTBOD,
MaccoBas J0JIs BemecTBa (IIPOIICHTHAS KOHIICHTPAIIHS ) B PaCTBOPE;



HIUIIOCTPHUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MOHATUN U
MPUMCHATH 3THU IOHATHUSA ITPHU OINMMCAaHHWHU BCIICCTB U UX HpCBpaIHCHHfI;

UCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJIMKY JJIsi COCTaBjieHUs (Gopmyi
BEIIECTB U YPABHEHUU XUMHUUYECKUX PEAKIINN;

OTIPENIECNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHCHUSX,
CTENEHb  OKHUCJIICHUS JJIEMEHTOB B  OWHAPHBIX  COCIUHCHUSX,
MIPUHAJIEKHOCTh BEILIECTB K OINPEACIEHHOMY KJIACCY COCAMHEHUM IO
dopmynaM, BHJ XUMHUYECKOW CBs3M (KOBaJiecHTHAasT M WOHHAs) B
HEOPraHWYECKUX COEJTUHECHUSAX;

packpbiBaTh cwmbich llepuonnueckoro 3akona JI. WM. Menneneena:
J€MOHCTPUPOBATh MOHWMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUYECKHUX JIEMEHTOB OT UX MojoxeHus B [leprnoandeckoit cucreme,
3aKOHOB COXPAaHEHUs MaccChbl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaipo;

OMHCHIBATh M XapakTepu3oBaTh TabiuuHyro Gopmy Ilepuogudeckoii
CHUCTEMbl XHMHUYECKHUX DJIEMEHTOB: pa3jinyaTh TMOHITUS «IJIaBHAsS
noarpynmna (A-rpynmna)» u «nodounas noarpymnna (b-rpymnma)y», masnbie
U OOJIbIINE TEPHOJIbI, COOTHOCUTh 0003HAUYEHHUS, KOTOPhIE UMEIOTCA B
tabimune «llepuonuueckas cuctema xumuueckux siemeHtoB JI. .
MenzeneeBay C YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsAn dAnapa, oOlee 4YHucio
AIEKTPOHOB U PACHPEACIICHUE UX 110 AIEKTPOHHBIM CIIOSIM);
KJIacCu(UIUPOBATh  XUMUYECKHE  DJIEMEHThI,  HEOPraHUYEeCKHe
BEILECTBA, XUMUYECKHE PEAKIINU (IT0 YUCITY U COCTaBYy YYaCTBYIOIINX B
peaKIuu BEIIECTB, M0 TeIIOBOMY 3 ]eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XMMUYECKHUE CBOMCTBA BEIIECTB
pa3sNMYHBIX  KJIACCOB,  IOATBEPXKAAs  ONUCAHUE  MpUMEpPaMH
MOJIEKYJIAPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIUN;
IIPOTHO3UPOBATh  CBOWMCTBA BEIIECTB B  3aBUCHUMOCTH OT HX
KAaYECTBEHHOTO COCTAaBa, BO3MOYKHOCTH IIPOTEKAHUS XHUMHUYECKUX
IIPEBPALLICHUI B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEIBHYK) MOJIEKYJSIPHYIO W MOJISIPHYK) MAacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJeMEHTa 1o QopMmylie
COEMHEHUS, MAacCCOBYIO JIOJI0 BEHIECTBA B PacTBOpPE, IMPOBOJHUTH
pacu€Thl 0 YPABHEHUIO XUMHYECKOW PEAKIINY;



MPUMEHATh OCHOBHBIE ONEPALMM MBICIUTEIBHON JESITEIbHOCTH —
aHaIu3 M CHUHTE3, CpaBHEHUE, 0000IIeHHe, CUCTEMAaTHU3allUIO,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYUHHO--CIEJCTBEHHBIX CBSI3€H — IS
V3yYCHUS CBOMCTB BELLECTB 51 XUMUYECKUX peaxkuum,
€CTEeCTBEHHOHAYUHbIC METO/IbI TTO3HAHUSI — HAOJIIOICHUE, U3MEPEHUE,
MOJCIMPOBAHNE, IKCIIEPUMEHT (peajbHbIA U MBICJICHHBIN);

CIEOBaTh IMPABWIAM  IIOJIb30BAHUS  XUMHYECKOM TMOCYIOM H
nabopaTopHbIM O00OpYyJOBaHUEM, a TakKXKe IpaBuUjaM oOOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUHUSIMUA 10 BBIOJIHEHUIO
7a00paTOPHBIX XUMUUYECKUX OIBITOB IO TOJYYEHHUIO W COOUpaHUIO
ra3zoo0pa3HbIX BeHIECTB (BOJAOPOJAa M KHUCJIOpPOJa), MPUTOTOBICHUIO
PacTBOPOB C ONPEAEIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOIO BEILIECTBA,
IJITAHUPOBATh U MPOBOJAUTH  XMMHYECKHUE  DKCIEPUMEHTHI IO
pacmo3HaBaHUIO PACTBOPOB IWIEJIOYEH M  KHUCIOT C TOMOIIBIO
UHANKATOPOB (JIakmMyc, peHondTaaent, METHIOPAHXK U IPYTHE).

K xonmy oOydyenus B 9 kJjacce mpeaMeTHBIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX IOHSATHN: XUMHUYECKUHN
AJIEMEHT, aTOM, MOJEKYJa, MOH, KaTHUOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0KHOE BEILIECTBO, BAJIECHTHOCTb, 3JEKTPOOTPHULATEIBHOCTD, CTEIEHb
OKHUCJICHHSI, XUMHUECKasi pEeaKIMsl, XUMUUYECKasl CBA3b, TETIIOBOM 3(pdeKkT
peakuud, MOJib, MOJIAPHBIM  00BEM, pacTBOp, DIEKTPOJIUTHI,
HEAJNEKTPOJIUTBI, SJIEKTPOJIUTUYECKAS TUCCOLMALMS, PEAKIUU UOHHOIO
oOMeHa, Karajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMBbIE W
HeoOpaTUMBIE PEAKINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaAKIIHUH,
OKUCIIUTEIb, BOCCTAHOBUTENIb, OKHUCIEHHE U  BOCCTAHOBJICHHUE,
almoTponusi, aM(pOTEePHOCTh, XMMHUYECKas CBA3b (KOBaJCHTHAs, MOHHAS,
MeTaJuIM4ecKas), KpHUCTalUIMuecKas pemeéTka, KOPpO3Hs METaJlIoB,
CIUIaBbl, CKOPOCTh XWMHYECKON peaKluu, MPENebHO I0IMyCcTUMAas
koHueHTpanus [[JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHH U
OPUMEHATH 3TH MNOHSITHUS MIPU OMUCAHUK BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BATh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBiieHUs (opmyl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

OMPENIENATh BaJICHTHOCTD U CTETIEHb OKUCIICHUS] XUMUUECKUX AJIEMEHTOB
B COCJIIMHEHUSX PA3JIUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K



OTpeNIeIEHHOMY KJIacCy COeAUMHEHUU 1o (popMynam, BUJ XUMUYECKOU
CBA3M (KOBaJE€HTHas, WOHHAs, METaJuIM4ecKas) B HEOPraHMYECKHUX
COEIMHEHHUSX, 3aps] MOHA [0 XUMHUUYECKOU (popmyie, XapakTep cpelibl B
BOJHBIX pacTBopax HEOPraHUYECKHUX COEIMHEHU, THUII
KPUCTAJUIMYECKOU PEIIETKU KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci Ilepuonnueckoro 3akona [[. 1. MenneneeBa u
JEMOHCTPUPOBATh €r0 IMOHMMAaHWE: ONMCHIBATH U XapaKTEPU30BAThH
Tabinunyto Gopmy I[leproauyeckoit cuCTeMbl XUMUYECKUX DIIEMEHTOB:
pasznuyaTh MOHATHUS «TJIaBHas noArpynna (A-rpynmna)» u «noOodyHas
noarpynmna (b-rpynmna)», mansle W OOJbIIME MEPUOJBI, COOTHOCUTH
0003HaueHusi, KOTOpPhIE HMEIOTCS B MEPUOJUYECKOM Tabmuue, ¢
YUCIIOBBIMM  XAPAKTEPUCTUKAMH CTPOCHHUSI aTOMOB XHUMHUYECKHUX
AJIEeMEHTOB (COCTaB W 3apsii sapa, oOOIee YHCIO JIIEKTPOHOB U
pacripesieyieHue UX II0 DJICKTPOHHBIM CIIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B
npejenax MajabiX IEPUO0B U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHUS UX
aTOMOB;

KJacCu(UIUPOBATh  XUMUYECKHE  DJIEMEHThI,  HEOpraHUYeCKue
BEILECTBA, XUMUYECKHE PEAKIINU (IT0 YUCITY U COCTABY YYACTBYIOLIUX B
peakiuy BEHIECTB, MO TEMIOBOMY 3(PQeKTy, Mo M3MEHEHHUIO CTeleHen
OKHUCJICHUSI XUMUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CHEHU(PUISCKUE XUMUUYECKUE
CBOMCTBA MPOCTBIX M CIIOXKHBIX BEIIECTB, IOATBEPKAAs OIUCAHUE
IIPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUU COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIUi;

COCTaBJISITh YPAaBHEHUS JJIECKTPOJIUTUYECKONM AUCCOLMALMU KHUCIIOT,
HIEJI0YE€ M COJIEM, MOJIHBIE M COKPAUIEHHBIC YPAaBHEHUS PpEAKLUI
MOHHOTO  OOMEHa, YpaBHEHUS  pEaKIMii,  MOJATBEPKIAIOIINX
CYIIECTBOBAHHE T'€HETUUYECKOM CBSI3M MEXKJY BELIECTBAMU PA3JIMYHBIX
KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKIUn
TIOCPEJICTBOM COCTaBIICHHUS AJIEKTPOHHOTO OajaHca 3THX PeaKITni;
MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHHS,
BO3MOXXHOCTH TPOTEKAHUS XMUMHYECKUX IMPEBPANICHUN B Pa3THMYHBIX
YCIIOBUSIX;



BBIYHUCIISITh OTHOCUTENBHYIO MOJEKYJISIPHYI0O M MOJSIPHYIO MAacChl
BEIIIECTB, MAacCOBYIO [IOJII0 XUMHUYECKOTO JJeMeHTa 1o (opmye
COCIMHEHHUs, MAacCCOBYIO [IOJII0 BEIIECTBA B pPacTBOpPE, MNPOBOIUTH
PacYETHI 10 YPABHEHUIO XUMUYECKOU pPEaKIUH;

coON0aTh  MNpaBWia  IOJIb30BAHUS  XMMHUYECKOW TOCYIoM U
1abopaTopHbIM O0OpPYAOBaHUMEM, a TaKXe TMpaBWiIa OOpaIllCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMHU TI0 BBHITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUI0O U COOUPAHUIO
ra3000pa3HbIX BEHICCTB (AaMMHAKa U YIJIIEKUCIIOTO Trasa);

MPOBOJIUTh  PEAKIUM, TOJTBEPXKIAIOIINE KAYeCTBEHHBIH COCTaB
Pa3JIMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM My TEM XJIOPUJI-, OPOMHU/I-
, monua-, kapbonar-, pocdar-, cunukar-, cyiabdar-, TUIAPOKCU/I-UOHBI,
KaTHOHBI aMMOHHUSI ¥ UOHBI U3YYEHHBIX METAJIOB, TPUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPaX HEOPTraHUUYECKUX BEIECTB;

NPUMEHATh OCHOBHBIC OIEpPAIMM MBICIUTEIBHON JESATEIBHOCTH —
aHaJu3 U CHHTE3, CpaBHEeHHE, 00001TIeHre, CUCTEMaTH3aIIN IO, BBISIBJICHUE
NPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — JJI1 M3yUeHHUs CBOMCTB BELIECTB U
XUMHYECKUX PEaKlUi, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
Ha0JII0/IeHNEe, U3MEPEHUEe, MOJIETUPOBAHNE, HKCIIEPUMEHT (peaibHbIA U
MBICJICHHBIN ).



TEMATHUYECKOE IINTIAHUPOBAHHUE 8 KJIACC

KoaunuecTBo 4acoB

Ne HanmeHoBaHMe pa3jeiioB U DJIeKTpOHHbIe (L (POBbIE)
n/n TeM NPOrpaMMsl Beero KonrpouabHubie IIpakTuyeckue o0pa3oBaTe/bHbIE PECypPChI
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMusg — BakHasa 00J1aCcTh
C€CTCCTBO3HAHUA N 5 BubimoTeka HOK
11 MPAKTHYECKOMN A TENBHOCTH 5 https://m.edsoo.ru/7f41837c
YyeJIoBEKa
BemecTBa n xuMuieckue bu6mmoreka [IOK
1.2 peaKkuun 15 1 https://m.edsoo.ru/7f41837¢c
Hroro mo pazaeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bu6mmoreka [IOK
2.1 00 oxcuaax 6 https://m.edsoo.ru/7f41837c
Bonopoa.llonstue o kucmorax bu6mmoreka [JOK
2.2 H COJIIX 8 1 https://m.edsoo.ru/7f41837¢c
Bona. PactBopsl. [lonsarue 06 bu6mmoreka [JOK
2.3 5 1 1

OCHOBAHUAX

https://m.edsoo.ru/7f41837c
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OCHOBHBIE KJIaCcChI bub6mmoreka [{OK
2.4 HEOPraHWYECKUX COCIMHEHUI 11 1 https://m.edso0.ru/7f41837c
Wroro mo pazueny 30

Paznean 3. Ilepuoanueckuii 3axon u [lepuoguyeckasi cucrema xummnueckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE Pe€aknuun

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bu6moreka [IOK

31 XUMHUYECKUX AnemMeHToB Jl. U. 7 .
Menzene-esa. CTpoeHHe https://m.edso0.ru/7f41837c
aroma
XUMHUYECKas CBA3b. s
bubnuoreka IJOK
3.2 OxuemTensHo 8 1 https://m.edsoo.ru/7f41837c
BOCCTaHOBHTEJIbHBIC PEAKIIHU
bu6mmoreka [JOK
Wrtoro no pasneny 15 https://m.eds00.ru/7f41837¢
bu6mmoreka [JOK
PesepBHoe Bpems 3 https://m.eds00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME 68 4
9 KJIACC

Ne i/

KoanuecTBo 4acos
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HaumenoBanue pa3xaejioB U TEM

DJIEeKTPOHHbIE

NPOrpaMMbl Beero Konrpoabubie | Ilpakruyeckue | (uupponbie)
padoTsI padoThbI o0pa3oBaTtejibHbIE
pecypcsl
Pa3nen 1. BemecTBo U XuMnuyeckmne peakuun
[ToBTOpEHue u yriyoienne 3HaHUN bubnuorexa [JOK
11 5) 1 https:
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kkiacca ttps://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubnuorexa [JOK
1.2 peakuuit 4 https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS] AUCCOIUALIHS. bu6mmoreka [IOK
1.3 8 1 1 https://m.eds00.ru/7f41a636
XHWMHUYECKUE PEAKIIUN B paCTBOpax ttps.//m.edsoo.ru a
Hroro mo pazgeny 17
Paznen 2. HemeTa/JILI M X COeAMHEHHUS
OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX bubmuoreka [{OK
2.1 anemeHToB VIIA-rpymmel. ["amorenst 4 1 https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
292 anementoB VIA-rpymmbl. Cepa u eé 6 bubmuorexa IIOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO11ast XapakTepUCTUKAa XMMUYECKUX
23 anemenToB VA-rpymisl. A30T, pochop u ux 7 1 bubmuorexa IIOK
https://m.edsoo.ru/7f41a636
COEIMHEHUS
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OO01mas XxapaKTepUCTUKA XUMUIECKIX bubnuorexa [JOK
2.4 aneMeHToB |VA-rpynnsl. Yraepon u 8 https://m.edsoo.ru/7f41a636
KPEMHUH U X COCTUHCHHS
Wroro mo pazueny 25
Pa3jnen 3. MeTrasujibl U MX COeIMHEHUS
. bu6moreka [IOK
3.1 Obume cBolicTBa MeTamIOB 4 https://m.edsoo.ru/7f41a636
. bu6moreka [IOK
3.2 Baxkneimne MeTaJUIbI 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 20
Pasznen 4. Xumusi v oOKpy:Kaomas cpeia
bu6mmoreka [JOK
4.1 BemectBa 1 MmaTepuabl B )KM3HU YEJIOBEKa 3 https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
bubmuoreka [JOK
PesepaHoe Bpems 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJTACC

KosmnuecTBo yacos DJIeKTPOHHbIE
No . nugposbie
n/n eMA ypora B Konrpoabubie | IlpakTHyeckue o0pasoBaTelbHbIe
r
cero padoThl padoTsbI Pecyper!
[Ipenmer xumuu. Poss XuMuu B )KU3HU bubmmoreka [{OK
1 yenoBeka. Tena u BemecTsa 1 https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 [ToHsTHE O METOAAX TIO3HAHMS B XUMHUH 1 hitps://m.edso0.ru/ff0d227e
[Tpaktruueckas padota Ne 1 «IIpaBuma
paboTHI B Ta0OPATOPUU U TIPUEMBI Bu6nuoreka [IOK
3 oOpalleHust ¢ JabOPaTOPHBIM 1 https://m.edsoo.ru/ffod23dc
000pyI0BaHUEM
Yuctele BertecTBa U cMmecu. CriocoObl bu6mmoreka [JOK
4 paszaeseHus cMecen 1 https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «PazneneHue
5 cMeceil (Ha mpuMepe OYUCTKH IOBAPEHHOI 1 bubnmorexa IOK
cou)» https://m.edsoo.ru/ff0d28c8
bubmuoreka [JOK
6 ATOMBI M MOIICKYIBI 1 https://m.edsoo.ru/ff0d2a6e
7 XUMUYECKUE DTIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnunoreka [JOK

XUMHWYCCKHUX JJICMCHTOB

https://m.edsoo.ru/ff0d2be8
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bubnuoreka [IOK

8 1IpOCTEIC H CHOXHBIC BETECTEA https://m.edsoo.ru/ffod2a6c

bu6mmoreka [{OK

9 ATOMHO-MOJICKYIAPHOS YICHHS https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.

10 Xumunueckas Gopmyna. BaleHTHOCTL aTOMOB brbnmorexa LIOK
XIMIYECKIX 2IEMEHTOR https://m.edsoo.ru/ff0d2eae
OTHOCHUTENBHAS aTOMHAs Macca. bubnuorexa [JOK

11 OTHOCHTEbHAS MOJIEKY/ISIPHAS Macca https://m.edsoo.ru/ff0d323c
MaccoBas 10J11 XUMHYECKOTO DJIEMEHTA B bu6moreka [IOK

12 COEIUHEHUN https://m.edsoo.ru/ff0d350c
KonnuecTtBo BemecTBa. Mosbs. MossipHast bu6moreka [IOK

13 Mmacca https://m.edsoo.ru/ff0d5230
DOu3nYeCKUe U XUMHUYECKHE SIBIICHUS. bu6mmoreka [JOK

14 XuUMHUUEcKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBUs NPOTEKaHUS bubnuoreka [JOK

15 XUMHUYECKUX pPeaKiil https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHMS MaCChl BEIIECTB. bu6mmoreka [JOK

16 XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88

17 Brruncienuss koyjmuecTBa, MacChl BEIIECTBA bubmuoreka [JOK

10 YpaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

https://m.edsoo.ru/ff0d5708
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Krnaccudukanus XAMHUYECKUX peakiini

bu6mmoreka [{OK

18 (coenuHEeHMSI, Pa3I0KCHISI, 3aMCIICHUS,
0bMeHa) https://m.edsoo.ru/ff0d3f34
M. B. JlIomoHOCOB —
19 yuéHpliHIEKIONequct. O600IeHNE U bubmorexa LOK
CHCTeMATH3aIus 3HAHMI https://m.edsoo.ru/ff0d40c4
20 KonTponsnas pabora Nel no teme bubnuorexa [JOK
«BeniecTBa 1 XUMUYECKHE PEAKIINI https://m.edsoo.ru/ff0d4290
Bozmyx — cmech razoB. CoctaB Bo3myxa.
21 Kucnopo s — 3JIeMeHT U MPOCTOE BEIIEeCTBO brbmorexa [IOK
pod P HI ’ https://m.edsoo.ru/ff0d448e
O30H
du3nyecKkrue 1 XMMUYECKHE CBOMCTBA
22 KHCJIOpoJia (PEaKIIuy OKUCIICHUS, TOPEHHE). bubnnorexa LIOK
https://m.edsoo.ru/ff0d4614
[TonsiTne 06 oxcumax
CriocoOblI mosTy4eHHst KHUCIOpoa B
23 1a00paTOPHH U TIPOMBIIUICHHOCTH. bubnnorexa LIOK
https://m.edsoo.ru/ff0d497a
[TpumeHnenue kuciaopoaa
TemnoBoit 3 GeKT XUMHUUECKONW PEaKIINH,
24 HOHATHE O TEPMOXUMHUYECKOM yPABHEHUH, Brbmmotexa LIOK
K30~ H JHIOTEPMUHUECKIX PEAKITHSX https://m.edsoo.ru/ff0d4790
TormnuBo (HeTh, yroib U METaH).
25 3arpsA3HEHUE BO31yXa, CIIOCOOBI €10 Bubnmorexa IIOK

MpeaAOTBPAILLICHUA

https://m.edsoo.ru/ff0d4c4a
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[Ipaktuyeckas padora Ne 3 o teme

26 «[TonydeHue u coOupaHme KUCIOPOa, bu6mmoreka [IOK
W3yUEHNE €ro CBOICTBY https://m.edsoo.ru/ff0d4ae2
Boaopon — sneMeHT u mpocToe BEMIECTBO. bubnuoreka [JOK
27 Haxoxnaenue B mpupone https://m.edsoo.ru/ff0d4dd0
du3nyecKre 1 XUMUYECKHEe CBOMCTBA bubmmoreka [{OK
28 Bojopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
5 bubmmoreka [{OK
9 Honsue 0 kMCIOTAX 1 COMIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MmoTydeHust BOAOPOJIa B bubnmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «[Tomyuenue u cobupanue BOI0pO/Ia, Bubmmoreka [IOK
M3ydEHHE Ero CBOMCTE https://m.edsoo.ru/ff0d4f42
. N bubmuoreka LJOK
32 MouspHbiii 00BEM ra3oB. 3aKoH ABOTaIpoO https://m.edsoo.ru/ffod542e
Brraunciienust 00b€ma, KOJIM4YeCcTBa BEIIECTBA
33 rasa o ero U3BeCTHOMY KOJIMYECTBY but6moreka [IOK
BELECTBA MM 00BEMY https://m.edsoo.ru/ff0d55a0
Brrunciienust 00bEMOB ra30B 10 YpaBHEHHUIO
34 peaKIMy Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa [IOK

OTHOIIIEHUH Ta30B

https://m.edsoo.ru/ff0d5708
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bubnuoreka [IOK

35 dusnyecKrue 1 XMMUIECKHE CBOMCTBA BOIbI https://m.edsoo.ru/f0d587a
CocraB ocHoBanuil. [lonsitue 00 bubnuotexa [JOK

36 MHJMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE U

37 HEHACHIIIEHHBIE PACTBOPBI. MaccoBasi 10J1s bubmorexa [IOK
BeIecTBa B PACTBODE https://m.edsoo.ru/ff0d5h40
[IpakTueckas padora Ne 5 no Teme

38 «ITpUTOTOBIIEHNE PACTBOPOB C ONPEIETEHHOI EH@_I/I;IOTega HO/I; et
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEMIECTBA ttps://m.eas00.ru/ff0dseba
KonTponsnas pabora Ne2 o teme bubnuoreka [IOK

39 «Kucnopon. Bomgopoa. Boga» https://m.edsoo.ru/ff0d6342
Okcuapl: cocTaB, KiaccuduKaus, bu6moreka [IOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydenune u XuMHUYECKUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmiorexa [HOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoOBaHHUsI: COCTaB, KiIacCUpUKAIIKS, bu6mmoreka [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonyyeHue u XUMHYECKHE CBOMCTBA bubnuorexa [IOK

43 OCHOBaHUH https://m.edsoo.ru/ff0d67ca

a4 Kucnotsl: cocras, knaccuduxarmus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubnuoreka [IOK

45 [Tony4yeHnue u XUMHYECKUE CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIATypa, CIoCOObI bubnuoreka [JOK

46 MOJIY4YCHHS, XUMAYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpaxTnueckas pabota Ne 6. Pemenue
AKCTIEPUMEHTABHBIX 33/1a4 110 TeMe Bu6morexa [[OK

a1 «OCHOBHBIE KIIACCHI HEOPraHUYECKUX https://m.eds00.ru/00ad9b7c
COCTMHEHU I
I'eneTndeckass  CBA3p  MEXAY  Kilaccamu bubnuoreka [JOK

48 HEOPraHWYECKUX COETUHEHUI https://m.edsoo.ru/00ad9a50

49 606 . bubnuorexa [JOK
Obobuienne n cucremMaTu3alys 3HaHHH https://m.eds00.ru/00ad9ch?2
KontponbHas padota Ne3 o teme

50 "OCHOBHBIE KJIACCHl HEOPTAHUYECKHUX bubnmorexa LIOK
coequHeHuI" https://m.edsoo.ru/00ad9ela
[TepBbie TOTBITKH KIacCUPUKAIIIH bubmuoreka [{OK

51 XUMUYECKUX 3J1eMeHTOB. [IoHsTHE 0 Tpynmax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[lepuonnyeckuit 3akoH u Ilepuonnueckas

52 crcTeMa XMMHUYEeCKHX 31eMenToB [l 1. brbnnorexa [IOK

Menneneesa

https://m.edsoo.ru/00ada52c
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bubnuoreka [IOK

53 11eprozp1, TPYIIILI, OATPYIIIBI https://m.edso0.ru/00ada52c
Crtpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnuotexa [JOK
54 M3oToms! https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI0YeK aTOMOB
55 snemenToB Ileproanueckoii cucrems J1. U. brbmotexa LIOK
https://m.edsoo.ru/00ada6bc
Menpeneena
XapaKkTeprucTUKa XUMHYECKOTO dJIEMEHTA 110
56 ero moJoxeHuo B [Tepnomuaeckoii cucTeMe brbnmorexa LHOK
https://m.edsoo.ru/00ada824
. . Menneneena
3navenue [leproanueckoro 3akoHa s
pa3BUTHS Hayku U TipakTuku. /. 1. Bu6nuoreka [IOK
57 ..
MenzneneeB — y4€Hblid, efaror u https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
DJIEKTPOOTPUIIATEIHLHOCTh AaTOMOB bubnuoreka [JOK
58 XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HonHas xuMueckas CBAsh https://m.edsoo.ru/00adac34
bubmuoreka [JOK
60 KoBanenTHas nojsipHas XUMHUYECKasi CBSI3b https://m.eds00.ru/00adaab8
bubmuoreka [JOK
61 KoBanenTHas HemoysipHas XuMudeckasi CBSI3b

https://m.edsoo.ru/00adaab9
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bubnuoreka [IOK

62 CreneHp OKHCIeHHA 1 https://m.eds00.ru/00adae28
bu6mmoreka [IOK
63 OKHCIUTENTEHO-BOCCTAHOBUTEIIBLHBIC PEAKITHH 1 https://m.eds00.ru/00adb076
bubmmoreka [{OK
64 OxuCIUTENTN U BOCCTAHOBUTEITN 1 hitps://m.eds00.ru/00adb076
KonTponsnas pabora Ne4 no teme bubnuorexa [JOK
65 «Ctpoenne aroMa. XUMHUYECKAs CBA3b» 1 1 https://m.edsoo.ru/00adb486
PesepBHblit ypok. O60011eHE U bubnuoreka [JOK
66 CHUCTeMaTH3allusl 3HAHUI 1 https://m.edsoo.ru/00adbh33c
PeseprubIit ypok. O6001eHNE 1 bubnuorexa [JOK
67 cucTeMaTu3alus 3HaHUH 1 https://m.edsoo.ru/00ad9ch2
PeseprubIit ypok. O6001eHNE 1 bubnuorexa [JOK
68 cUcTeMaTu3alus 3HaHUH 1 https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10
ITIPOTPAMME 68 4 4
9 KJIACC
Koan4yecTBo 4acoB JJIeKTPOHHbIE
Ne uugpoBbie
o/ Tema ypoka Beero Konrpoabnsie | IlpakTuyeckue | oGpasoBare/bHbIE
padoTsI padoThI pecypchl
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[Iepuoanueckuit 3akoH. [lepuonnueckas
CUCTEMAa XMMUYECKUX 1eMeHTOB JI. M.
Menpeneesa

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYCCKHUX DJIECMCHTOB IMEPBBIX TpéX
MIEPHOJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

Knaccudukanus U HOMEHKJIaTypa
HEOPraHMYECKHUX BEIECTB

bu6mmoreka [{OK
https://m.edsoo.ru/00adb7e2

Bunnl xXuMuueckoil CBSI3U U THIIEI
KPUCTAJUIMYECKUX PEIIETOK

bu6moreka [IOK
https://m.edsoo.ru/00adbac6

Kontponsnas pabora Nel no teme
«IToBTOpeHue u yriuyOneHne 3HaHUIA
OCHOBHBIX Pa3/IesioB Kypca 8 Kjacca»

Knaccudukanus XuMHUeCKHX peakmuil 1o
pa3IMYHBIM TPU3HAKAM

bu6moreka [IOK
https://m.edsoo.ru/00adbcb0

[ToHsiTHE O CKOPOCTU XUMHUYECKOI
peaknuu. [IoHSITHE 0 TOMOTC€HHBIX U
TeTEPOreHHBIX PEAKIIHIX

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

ITonsaTrue 0 XUMHUUECKOM PaBHOBCCHHU.
(DaKTOpLI, BJIMAIOIIHUEC HAa CKOPOCTh

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c

XHUMHUYECKOU pPCaKun U MOJIOKECHUC
XUMHUYCCKOTO paBHOBCCHUS
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OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bubnuoreka [IOK

9 peakuuu https://m.edsoo.ru/00adcade
10 Teopus 31eKTPOIUTHUECKOHN TUCCOLMALINH. bubnuorexa [JOK
CuJibHBIC U Cl1a0ble 3JIEKTPOIIUTHI https://m.edso0.ru/00adcd68
1 . bubnuotexa [JOK
Honnbie ypapHERHA PeaKIHi https://m.eds00.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHMIA B CBETE MPEJICTABIICHHUIT 00 bubmorexa [IOK
MEKTPOJIHTHYECKOH THCCOMHAIIIH https://m.edsoo.ru/00add5d8
XHWMHUYECKUE CBOMCTBA COJIEN B CBETE
13 HpeCTaBIeHH 00 PIEeKTPOIUTHYECKOM brbnmorexa LIOK
HCCOLMALHH https://m.edsoo.ru/00add8b2
. bubnuoreka [IOK
14 TlonsTue o runpouse coneit https://m.eds00.ru/00add9d4
. bubnuoreka [IOK
15 O0001IeHre U cucTeEMaTU3alMs 3HAHUN https://m.eds00.ru/00addd12
[Ipaktueckas padota Ne 1. «Pemenne bubnuorexa [{OK
16 AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KounTtponsnas pabora No2 mo teme
17 «DQNEKTPOIUTHYECKAs TUCCOIHALIHSL. bubnnorexa [IOK
https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B pacTBOPax»
OO01as XxapakTepucTUKa raJloreHoOB. bubnuoreka [JOK
18 XUMHUUYECKUE CBOMCTBA HA MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. CosiHast KMCIIO0TA, bubnuorexa [IOK
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XUMUYECKHE CBOMCTBA, MOTYYCHHE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[IpakTtuyeckas padora Ne 2 o reme

20 «ITosydeHune CONSHOM KUCIOThI, H3y4EHHE bubmorexa [IOK
& CBOMCTEY https://m.edsoo.ru/00ade348
Berurcnenus o ypaBHEHUSM XUMHYECKUX

21 pEeaKIMii, eCIIi OIMH U3 PEarcHTOB JaH B bubmorexa [IOK
3GEITKE https://m.edsoo.ru/00ade488
OO6mrast XxapaKTepUCTHUKA DJIEMEHTOB bubnuotexa [JOK

22 VIArpynmet https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.

23 HaxoskeHne cepbl ¥ €€ COeIMHEHHIT B brbmmotexa LIOK
npupoje. XMMHUYECKHUE CBOMCTBA CEPbI https://m.eds00.ru/00ade64a
CepoBonopo, cTpoeHue, (pu3ndeckue u bubnuorexa [JOK

24 XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,

25 (Gu3MYECKUE U XUMUYECKUE CBOWCTBA, bubnmorexa IOK
NpUMeHeH e https://m.edsoo.ru/00adea28
XUMUYECKUE PEaKIIUH, JIeKAIINE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOoco0a MoTydeHus

26 CEepPHOM KUCIOThl. XUMUYECKOE bubnnoreka IIOK

3arpsA3HCHUC oxpyxca}omeﬁ Cpeabl
COCAMHCHUAMU CCPBI

https://m.edsoo.ru/00adec8a
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Briuucienne MmaccoBOM OJIU BBIXOAa

bubnuoreka [IOK

21 MIPOAYKTA PEAKLINH https://m.edsoo.ru/00adec8a

28 OO0mmas XxapakTeprucTUKa JIEMEHTOB V A- bubmmoreka [JOK
rpynmnsl. A30T, pacripocTpaHEHHE B https://m.edsoo.ru/00adeea6
npupoje, GU3NIecKre U XUMHUECKUE
CBOMCTBA
AmMuak, ero (pu3NYeCKue U XUMUYECKHE bubnuorexa [JOK

29 CBOWCTBA, ITOJIyYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTnueckas padota Ne 3 o Teme

30 «ITomyueHre aMMHaKa, H3y9eHHE ETO bu6miorexa LHOK
CBONCTBY https://m.edsoo.ru/00adf180
A3oTHas kucioTa, e€ Gpusndeckue u bubnuorexa [JOK

31 XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH

- aMMOHMSI B KQUeCTBE MUHEPAIbHBIX Bu6miorexa IIOK
yRoOpeHuii. XUMIU4eCKOe 3arps3sHeHne https://m.edsoo.ru/00adf518
OKpY’Karolllel cpeibl COeAUHEHUIMHU a30Ta
®ocdop. Oxeun bochopa (V) u

33 dochopHas kucnora, PUINUECKUE U bubmuorexa IIOK
XUMHYECKHE CBOHCTBA, MOTyIEHHe https://m.edsoo.ru/00adf68a
Hcnonb3oBanue ocdaroB B KauecTBe

34 MUHEPAIBHBIX YI0OpEHUH. 3arpsa3Henue Brbmotexa LIOK

IIPUPOJIHOM cpenbl pocdaTtamu

https://m.edsoo.ru/00adfc20
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VYriepoa, pacpocTpaHeHHEe B IIPUPO/IC,

bubnuoreka [IOK

35 (dbu3HUecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
XUMUYECKHUE CBOMCTBA. DKOJIOTHUECKHUE Bu6miorexa [[OK
36 TPOGIIEMBI, CBA3AHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yriaepona (1V)
. bubnuotexa [JOK
37 YroapHas KUCIIOTa B €€ COJTU https://m.eds00.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
38 "IlostyyeHue yriieKucioro rasa. bubmuorexa LIOK
https://m.edsoo.ru/00ae027e
KadgectBennas peakius Ha kapOoHAT-HOH"
[lepBoHauanbHbIe TOHATHUS 00
39 OPTraHMYECKHX BEIIECTBAX KakK O bubnmorexa LIOK
COEIMHEHHUSX YIIEPO/Ia https://m.edsoo.ru/00ae054e
. bubnuorexa [JOK
40 KpeMHHH 1 €ro coeMHeHNS https://m.eds00.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue
a AKCIEPUMEHTAJIBHBIX 33124 10 TEME Bu6morexa [IOK
«BaxHEHIIHE HEMETALIBI M HX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
KonTponpHast padota Ne3 o teme
42 «BaxHeiilre HeMeTaJlIbl H UX brbmiorera [IOK

COCAUHCHUA»

https://m.edsoo.ru/00ae0el8
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https://m.edsoo.ru/00ae0e18

OOm1ast XxapakTepUCTUKAa XUMUYECKHX
3JIEMEHTOB — METAJUIOB. MeTayeckast

bu6mmoreka [{OK

43 CBSI3b U METAJUTMYECKash KPUCTAIIMYECKAsT https://m.eds00.ru/00ae103e
peméTka. @u3nuecKrue CBONCTBA METAIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.

44 DIIEKTPOXUMHYECKUHN PsiJl HAPSDKEHUI bu6mmoreka [IOK
METAILIOR https://m.edso0.ru/00ae1156
OO6mre cnocoObl MOTYYSHHS METAIIOB.

45 CruiaBbl. BeraucieHus o ypaBHEHHSIM bubmiorexa LIOK
XAMHYECKIX PEAKIIHi, ecITH OJIHH 3 https://m.edsoo.ru/00ae1156
peareHTOB COJICPKUT MPUMECH

bu6moreka [IOK

46 TlonsiTie O KOPPO3HH METAIIOB https://m.edso0.ru/00ael1278

bu6mmoreka [JOK

a7 [leno4mple MeTaILL https://m.edso0.ru/00ael4b?2

48 bu6mmoreka [JOK
Okl 1 TUAPOKCH/IbI HATPHS U KAl https://m.edso0.ru/00ael4b?2
[llemouyHO3eMEIbHBIC METAILIbI — KAJIbLHH 1 bu6mmoreka [JOK

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

. bubmmnorexa LIOK
50 BaxerIye coeMHEHNA KalbIi https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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
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https://m.edsoo.ru/00ae15e8

JKEcTKOoCTh BOIBI M CIIOCOOBI €8

bubnuoreka [IOK

52 YCTpaHEHHUS https://m.edso0.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o reme
53 "JKECTKOCTD BO/IBI M METOIBI €€ bubmiorexa [IOK
yerpaneHus” https://m.edsoo.ru/00aelae8
5 bubmmoreka [{OK
54 AJIOMHHUH https://m.edso0.ru/00aelc64
AmpoTepHbIe cBOWCTBA OKCHIA U bubnuorexa [JOK
55 TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 % bu6moreka [IOK
eneso https://m.edso0.ru/00ae1d86
Oxkcunpl, THAPOKCUIBI U conn kene3a (1) u bu6moreka [IOK
57 xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0o001Ienre U cucTeMaTH3alys 3HAHUH
[Ipaktuueckas padota Ne 7. Permenue
59 IKCIIEPUMEHTAIBHBIX 33/1a4 [0 TEME bubnmorexa IOK
«Ba)kHei1ne MeTaJIbl K UX COEIUHEHUS https://m.eds00.ru/00ae3de8
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX
peaKIuii, eCliv OJIMH M3 PEarcHTOB JaH B
60 M30BITKE WA COJNCPIKUT IIPUMECH. bubnnoreka LIOK
BbIurciieHus: MaCCOBO# JIOJIM BBIXOa https://m.edso0.ru/00ae1750
MPOJIyKTa PEaKIuu
61 O0o0011eHre U cucTeEMaTH3aIHs 3HAHUHI
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KonTtposneHas padota Ne4 mo teme

62 . 1
«Baxuenime MeTaJUIbl U UX COCOAUHCHUA»
BeniecTBa u marepualbl B TOBCEAHEBHOM bubnuotexa [JOK

63 JKU3HU YEJI0BEKA 1 https://m.edsoo.ru/00ae3f50
XUMHYECKOE 3arpsi3HEHUE OKpYXKaroIIeH bubnuorexa [JOK

64 cpeapl 1 https://m.edsoo.ru/00ae4270
PoJib XuMuu B penieHun 3K0JIOTrHYECKUX bubnuorexa [JOK

65 npooieM 1 https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O6001IeHNE U bubnuoreka [JOK

66 cucTeMaTu3anus 3HaHUM 1 https://m.edsoo.ru/00ae0d0a
PesepBHblit ypok. O6001IeHNE U bubnuoreka [IOK

67 cUCcTeMAaTu3alys 3SHaHU! 1 https://m.edsoo.ru/00adb33c
Peseprubiit ypok. O6001IeHNE 1 bubnuotexa [JOK

68 cUCcTeEMAaTU3alys 3HaHUH 1 https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3SATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI JJIAA YYHEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB WN.T'., Cnankos C.A.,

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienuey

* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WN.T'., Cnankos C.A.,

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET
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