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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (enepasbHONl paboueil mporpammbl
BOCIIUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMNPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep>KaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4e0HOTO CO/IepKaHUSI.

3HaHWE XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
0o0yyJaroierocsi, ero MpeACTaBICHU O MaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEHICHUS TiI00albHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenune xumuu:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00IIeH 1 PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCHOHATILHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IUMHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B pOPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH OOyYarOImMXCs;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B IKOJOTHYECKOE
oOpa3zoBaHue 00yJaIONTUXCS.



JlanHble HampaBieHUs B OOyYe€HUM XHMHUU OOECHEUMBAIOTCS CHEeLHU(PHUKON
colepKaHusi  y4eOHOro  MmpeaMeTa, KOTOpPBIA  SABISETCS  NEJaroru4ecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI MEPBOHAYAIBHBIX NOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XMMMM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHSATUU
OpraHU4eCKON XVMHH.

CrpykTypa coaepkaHHs NPOrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATHM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 1O MPUHLHUILY
IIOCJIEA0BATEILHOIO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHs KaK OCHOBBI BCEI'O0 €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— TMPEACTaBIEHUN 00 JIEKTPOJIUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIMPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBHO OT OJHOIO
YPOBHSI K JPyromy, BBINONHSS (QYHKUMU OOBACHEHHMS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUsI U BO3MOXXHOCTEH ITPAKTUYECKOIO IPUMEHEHUS U IOIYYEHHS
M3y4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABICHNUS] O XUMHYECKON COCTABIISIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEeMHOW NpPHUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO M
METOJaM IIO3HAaHMWS B Hayke. M3ydeHune XuMUM NPOUCXOAUT C INPUBJICYECHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEeOHBIX MpeaMeToB: «OKpyKaloluil Mupy,
«buosorus. 5—7 kiacce» u «dusuka. 7 Kiacey.

[Ipy wW3yyeHUH XUMHHM M[POUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIIbBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMeTra COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B
OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPU HM3YyYEHUU BELIECTB U
XUMHUYECKHUX PeaKiuii, B GOPMHUPOBAHUH U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON



JESITEIbHOCTH, OCBOCHHM TpPaBUJ O€30MacHOro OOpalleHus C BEIIECTBAMH B
MTOBCEHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHUE MPUOOPENH TaKHe 111, KaK:

— (¢GOopMHpOBaHHE WHTEIJICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHSI HA CHCTEMAaTHYECKOE MpPUOOILIECHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUYatOIIMMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJI€ YMEHHA OOBSICHATh W OLIEHWBATH SIBICHUSA
OKpY’KaIOIlIer0 MHUpa, MCIOJB3YS 3HAHUS U OIBIT, TMOJyYeHHBbIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh HUX IpPU PEIIEHUHM NpoOJeM B MOBCEJHEBHOW XU3HU MU
TPYAOBOU JIE€ATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOIIEHU,
NOHMMAHHS LEHHOCTH XUMHYECKHX 3HaHUW JUIs BBIPAOOTKHM SKOJIOTMUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJIAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAOLIEH MPUPOTHON CPEJIbI;

—pa3BUTHE MOTUBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIMTAHUID HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uiisi U HANPABIEHHOCTH JaIbHEHIIEro
oOyJeHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUS XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).

JAEATEJIBHOCTD YUUTEJIA C YYHETOM ITPOI'PAMMBbI
BOCIIMTAHUMA HA YPOKAX XUMHUHU

o @®opMupOBaHUE €IMHON BOCIUTATEIHLHOW aTMOCHEpPHI MIKOJbI, KOTOpas
CHOCOOCTBYET YCHEIIHOM COIUaNM3allMd W JIMYHOCTHOMY Pa3BUTHIO
pebenka, megarora, poautens B ycnoBusax peanmsaruu ['OC.

o @opMupoBaHUE OJIATONPUATHBIX YCIOBUM UM BO3MOXKHOCTEM s
ITOJTHOLIEHHOTO Pa3BUTUS JIMYHOCTH, U1 OXPaHbl 30POBbs U )KU3HU JIETEW;



o @opMHpPOBaHHE YCIOBUM TMPOSBICHUS W MOTHUBALMM TBOPYECKOMN
aKTUBHOCTH BOCHUTAHHUKOB B DPA3JIMYHBIX cepax COLHUAIBHO 3HAYUMOM
NEeATEIbHOCTH;

o PasButue cucTeMbl HENpPEpPHIBHOIO OOPAa30BaHMs; IPEEMCTBEHHOCTb
YPOBHEH M CTyneHel oOpa3oBaHMs; MOAJEP)KKA HCCIENOBATENbCKOW U
IPOEKTHOMU JEATEIBHOCTH;

o OcBoeHHE M HCIOIB30BAHHE B IPAKTUYECKOM JACITEIBHOCTH HOBBIX
MEJArOrH4eCKUX TEXHOJIOTMI U METOJUK BOCIIUTATENbHON padOThI;

o PasButue paznuyHbIx GOpPM YICHHUECKOTO CaMOYIPaBIICHUS;

o JlanpHelee pa3BuTHE u COBEPIICHCTBOBAHUE CUCTEMBI
JOTIOJIHUTEIHLHOTO 00pa30BaHMsl B IIKOJIE.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHUs JOCTHUTalOTCS B XOJ€ OOyYeHHs XUMUU B €IUHCTBE Y4YEOHOH H
BOCIIUTATEIbHOU AEATEIBHOCTA B COOTBETCTBUH C TPAJULIUOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSMH, IPUHATBIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU [OBEJEHUS M CHOCOOCTBYIOT Mpolieccam
CaMOMO3HaHUs, CAMOPA3BUTHS U COLIMATTU3ALMHI 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYyYarOLIUXCS
PYKOBOJICTBOBATBbCSl CHUCTEMOW ITO3WTHMBHBIX I[IEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHNE ONbITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpMoTH4ecKOro BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
YW HAay4YHOMY HAcCJEeIHI0, MOHMMAHMS 3HAYEHUS XUMUYECKONM HAyKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HWH(pOpMAIMeil o
NEPEeIOBbIX JOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2)rpamaaHCKOro BOCIIMTAHUA:

NPEACTABICHUS] O COLMAIBHBIX HOpMax M IpaBUjaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NEeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW NEATENbHOCTH MpHU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7a4, BBIMOJIHEHUH XHUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
YW B3aUMOIIOMOIIM B TpOLECCE ATOW Y4EeOHOM JEATEIbHOCTH, T'OTOBHOCTHU
OLICHMBAThb CBOE IIOBEJCHUE W IIOCTYNIKM CBOMX TOBApUILEH C IO3HUIHH
HPaBCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHHUS ITOCIEACTBUM IIOCTYIIKOB;



3)IIeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIuH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYyKH M COCTABIISIIOLIUE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPHUPOJIbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPaBJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUM IO
XUMHUHM, HEOOXOJIUMBIE JIsi OOBSCHEHHS HAOJII0JaeMbIX MPOILECCOB U SIBJICHUH,
MO03HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYphl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOU, JIOCTYNHBIMU TEXHUYECKHMMH CpEACTBAaMU HH()OPMaALMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYEHHUI0 U MO3HAaHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CHOCOOHOCTH K  CcaMO0OOpa30BaHUIO, MPOEKTHOW U HUCCIIENOBATEIbCKOM
NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIE€HHOCTH W YPOBHSI OOy4yeHUs B
JlaTbHEHIIEeM;

4)(popMHupOBaAHHS KYJIbTYPbI 310POBbSI:

OCO3HAHME [IEHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBI 00pa3 KW3HMU, OCO3HAHUE IOCIEACTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js, HAPKOTUKOB, KypEeHHUs),
HEOOXOAMMOCTH COOJIOJEHUS TpaBui OE30MacCHOCTH TMpU  OOpallleHUH C
XUMHYECKUMHU BELIECTBAMH B ObITY U pealbHOM KU3HHU;

5)Tpy10BOro BOCIIMTAHMSI:

UHTEpeC K NPaKTUYECKOMY U3Y4YeHHIO ITpodeccuil u Tpyda pa3IinyHOro posa,
yBaXEHUE K TPyAYy M pe3ylbTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIMBUIYAJIbHON TPAeKTOPUH MPOJOJIKEHHsSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEemHOoN NpodhecCuOHATBbHON ASSTENHHOCTH U PA3BUTHUSI HEOOXOAUMBIX YMEHHUIH,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCUOHANBHON CPEJIE;

6)3K0J10r14eCKOro BOCIIUTAHMS

HKOJIOTUYECKU II€JIeCO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
O0e3omacHoro obOpa3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ O€30MaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyallHsIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JTIOEH;

CHIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJTy4YaeMble MPU U3YYEHUU XUMHHU, AJIS
peLIeHus 3aa4, CBSI3aHHBIX C OKPY>KaloLIed NPUPOIHON CPENOM, I MTOBBIIECHUS
YPOBHSI  9KOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUs TJ00aIbHOTO  Xapakrepa
HKOJIOTUYECKUX TPOoOJIeM M MyTed HMX peIIeHHUs MOCPEACTBOM METOAOB XHMMUH,



HKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHHKATUBHOW U COLMAIBHOMN ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDHI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOopHus,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaxX W TO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IEJIOCTHOU
HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yUueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHHUIO U OCYIIECTBICHHUIO Y4EOHOM
NEATEeIIbHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TP OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATHUN (BBIACISITh WX XapaKTEPHbIC
MPU3HAKKU, YCTAaHABJIMBATh B3aUMOCBSI3b C JAPYTMMHU TMOHSTHUSMH), HUCIOJIb30BAThH
MOHATHUS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YEHWS,
CTPOUTH JIOTUUECKUE paCCyX AeHUs (MHAYKTUBHBIC, NENYKTUBHbIC, 10 aHAJIOTHUN),
JI€TIaTh BBIBOJIBI U 3aKIIOYECHHS;

YMEHHUE TMPUMEHSATh B TPOLECCE TMO3HAHMS TMOHATUS (IIPEAMETHBIE H
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEeMEHTa), XuMmudeckas G(opmysia U YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3371a4, ¢ YYETOM
ATUX MOJIEIBHBIX MPEJACTABICHUI BBISABIATh M XapaKTEpU30BATh CYIIECTBEHHBIC
MIPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, TMPUYHMHHO-CICJICTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3yUaeMbIX MIPOIIECCaX U SBJICHUSIX.

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE ONbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, YyMEHWE HaOmomaTh 3a XOJOM IMporiecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMBITA, UCCIEIOBAHUS, COCTABIIATh OTYET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ undopmanmeii:



yMEHHE BbIOMpaTh, AHAIM3UPOBATH WU HMHTEPIPETUPOBATH HHGOPMAIIUIO
pa3IMYHBIX BUIOB U (DOPM MpeACTaBICHUS, MOIYIaeMyIO0 U3 Pa3HBIX UCTOUYHUKOB
(HayyHO-TIONyJIApHAs JUTEpaTypa XUMUYECKOIO COJEpXkAaHUSA, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKM OLEHUBATh IMPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO MHPOPMALIHIO;

YMEHUE NPUMEHATH Pa3IUYHbIe METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEEIEHHOTO TUIIA, IPUOOPETEHUE OIBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTMBHOI'O UCIOJIb30BAaHUS PA3IMUHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANBbHYIO (DOpMY IIpeACTaBICHUS HH(POpPMALUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337aud  HECJIOKHBIMU CXEMaMH, Juarpammamu,
npyrumu hopmMamu rpaduki U UX KOMOMHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M aHAJIW3UpOBaThb B IIpoliecce Y4YEOHOH W
MCCJIEI0BATENBCKOW JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

yMEHUSl 3a/laBaTh BOMPOCH (B XO0JA€ Jauajora W (WIM) JAUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1auH;

YMEHUS  NPEJICTaBIATh  MOJYYEHHbIE  pe3yJibTaThl  IIO3HABATEJIBHOM
NEATEIPHOCTH B YCTHBIX W DIMCBMEHHBIX TEKCTax; JEJaTh MPE3EHTALNIO
pe3yJbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpPHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

yMEHUSI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JICUCTBHM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NCHCTBUSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3ppeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLIEHUBATh COOTBETCTBUE IIOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHE
UCIIOJIb30BaTh ¥ AHAJIM3UPOBATHh KOHTEKCTHI, IPEIaraéMble B yCIOBUU 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATbBI



B cocraBe mpeaMETHBIX PE3yNBTaTOB 10 OCBOCHHUIO 00s3aTEIHLHOTO
CoNlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICIISIIOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAy4YHBIC 3HAHUSA, YMEHUS W CIIOCOOBI
JNeucTBul, crnenuduyueckue A IpeAMETHONM o0nacTtu  «XHUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHiy 00ydenus B 8 kjiacce npeaMeTHble pe3yJbTaThl HA 0230BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTa, OCHOBAaHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peaKkius, KiacCUuPUKAIMS peakiuil: peakiuu
COCMHEHUS, PEAKLIMH PA3JIOKECHUS, PEAKUUU 3aMEIICHUS, PEaKUUuu
0OMEHa, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3((EKT peakiuu,
AIpO aTOMa, HJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaJUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAs! CBA3b,
VMOHHAs CBSI3b, HOH, KATMOH, aHWOH, PacTBOp, MAaccoBas JOJs BEIIECTBA
(TpolieHTHAs! KOHIIEHTPAIlUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JUISI COCTaBJICHHS (HOpMys
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIIUN;

e OIpENENSATh BAJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B lleproanueckoil cucreme,
3aKOHOB COXPAHEHMUSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Maneie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XxuMuyeckux osaementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEIEICHHUE UX 0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3IUYHBIX YCIOBHUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIIEPAIlMH MBICTUTEIBHON NEATSILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3y4YeHUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEeaKIUil, EeCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAONIOACHUE, W3MEPEHUE, MOJICITUPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYECHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHON MaCcCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;makMmyc, dhenondTanenH, METUIOPAHXK U JPYTHUe).

K xoHiy o0yuenus B 9 kjiacce rnpeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, HWOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIisi, XUMUYECKasi CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DICKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE W  BOCCTAHOBJICHHUE,



aTOTponus, aM(pOTEPHOCTh, XUMUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEIETKa, KOppO3Uus METAILIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIONB30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEILIECTB U YPABHEHU XUMHYECKUX PEAKIIMIA;

ONPENEIATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA M0 XUMHUYECKON (QopMylie, XapaKkTep Cpeabl B
BOJIHBIX PACTBOPaxX HEOPTraHUYECKUX COCAUHEHUW, TUN KPUCTAIIUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbichn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHHUE: OIKCHhIBATh W XapaKTepu3oBaTh
tabnuunyio Gopmy [lepuoanueckoid CUCTEMbl XMUMHUYECKHX AJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «mobouyHas
noarpynna (b-rpynma)», mansie u OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
JIEMEHTOB (COCTaB M 3apsia sApa, OOIlee YHUCIO DIEKTPOHOB U
pacmpeiesieHie WX 10 JJIGKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOSHHUS UX
aTOMOB;

KJIacCU(PHUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX U CJOXHBIX BEIIECTB, MOJATBEPKIAsl OMNHCAHUE
npuUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIMA HOHHOTO
oOMEHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOMNX CYIECTBOBAHHE
TF€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHCIIUTEJIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMA
MOCPEACTBOM COCTaBJIICHUS 3JIEKTPOHHOTO OanaHca ITUX PEeaKIIuii;



MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOIUTH PacCUEThI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coOMoaTh  MpaBWia  MOJB30BAHUS  XUMHYECKOW  TOCYAOH |
JabopaTopHbIM 00OpyJOBaHWEM, a Takke TMpaBuia oOpamieHus ¢
BEIICCTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH IO  BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O W COOMpPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

OPOBOJUTh  PEAKIMM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMMYTEM XJIOPHUI-, OPOMU/I-,
noaua-, kapbonar-, ¢ocdar-, cuwimkar-, cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEeIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHUCTEMATU3AINI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — JJIT WM3YYCHHUS CBOWCTB BEIICCTB M
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbl TIO3HAHUS —
HaOMI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN ).

COIJEP)XAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIE XUMUYECKHE IOHATHS

[Ipenmer xumun. Poiab XuMUM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena wu BemectBa. PuU3MYECKHE CBOWCTBA BEHIECTB. ATrperatHoe
COCTOsSIHME BellecTB. [loHATHE O MeToAax IMO3HAaHUS B XUMHHU. UucTbie
BemecTBa U cMecu. CrocoObl pa3aesieHust CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEHThl. CHMBOJIBI XMUMHUYECKUX
aneMeHTOB. I[IpocThie M ClOXHBIE BEHIECTBA. ATOMHO-MOJICKYJISIPHOE
YUYEHHE.

Xumuueckas (popmyna. BaleHTHOCTh aTOMOB XWMUYECKHX DJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BemiecTB. OTHOCUTENIbHAs aTOMHAasi Macca.
OTtHOocuTENnbHAs MOJIEKYJIsIpHAs Macca. MaccoBas A0JIsI XUMHYECKOTO
AJIEMEHTA B COCIMHEHUH.

KommuectBo BemecrBa. Monb. Morsipaas  Macca.  B3auMocBsisb
KOJINYECTBA, MACChl U YUCJIa CTPYKTYPHBIX €JUHHUI] BemecTBa. Pacuérel 1o
dbopmynamM XUMHUYECKUX COSIUHEHUM.



Ou3nueckue M XUMHUUYECKUE SBICHUS. XHMHYECKas peakuuss u eé
MpPU3HAKU. 3aKOH COXPAHEHUSI MAacChl BEIIECTB. XMMHUYECKUE YPaBHEHUS.
Knaccudukamums XuMudecKuxX peakiuidi (COeAMHEHUs, Pa3IOKCHHUS,
3aMeleHus, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0#, MpaBujiaMy padboThl B JIA0OPATOPHUU
U npuéMamu oOpareHus ¢ JJabopaTOpHBIM 00O0PYIOBAaHUEM, W3YUEHUE H
onucaHve (PU3NYECKUX CBOMCTB 0OOpa3llOB HEOPraHUYECKUX BEIECTB,
HaOmoaeHne ¢u3nueckux (IJIaBJIEHUE BOCKA, TAasiHUE JibJla, PACTUPAHHE
caxapa B CTYIIKe, KUTIEHHUE U KOHJIEHCAIIUS BOJIbl) 1 XUMHYECKUX (TOpEeHUE
CBEUH, MPOKAIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJICUCTBUE Mejla C
KHUCJIOTOM) SIBJICHUM, HAOJNIOJEHUE U OINHUCAHUE MPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakiuii (pasjoKeHHe caxapa, B3aUMOJICUCTBHE CEPHOM
KHUCIIOTBI C XJIOpUIOM Oapus, pasnoxkenue rumapokcuaa meau (Il) mpu
HarpeBaHUM, B3aMMOJICHCTBUE Xeie3a ¢ pactBopoMm coim memu (l1),
U3y4eHUEe Crnoco0OB pa3/elieHus CMecel: C IMOMOINbI0 MarHuTa,
buneTpoBaHue, BhITIApUBaHMUE, JTUCTUIIISTINS, xpomarorpadusl,
MPOBEICHUE OYUCTKUA IIOBAPEHHOM COJIM, HAONIOJCHHE U OINHCAHHE
pe3yJbTaTOB MPOBEICHUS ONbITa, WIUTFOCTPUPYIOLIETO 3aKOH COXPaHEHUs
MaccChl, CO3/IaHuE MOJIeJIe MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxxHeillne npeacTaBuTe M HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 2J1eMEHT U MPOCTOe
BemecTBo. HaxoxaeHue kuciopoga B THpupoae, ¢GuU3HUecKue U
xuMudeckue cBoiictBa (peakiuu ropenwus). Oxcunpl. [IpumeneHue
kuciopoga. CrocoObl MOAy4YyeHUs KHUCIOpoJa B JabopaTopuu U
MpoMbINIEHHOCTH.  Kpyrosopor kucimopoma B npupoae. O30H —
ATOTPOIHAS MOAUDUKAIIHS KUCTIOPO/a.

TemnoBo# >pPexT XUMHUYECKON peakiu, TEPMOXUMHUECKUE YPAaBHEHMUS,
9K30- M DHAOTEPMHYECKHUE peakiuu. TOIIMBO: Yrojib M METaH.
3arpsi3HeHHE BO3/yXa, YCWICHHE MapHUKOBOTO 3(ddekTa, paspylieHue
030HOBOTO CJIOSI.

Bonmopon — sneMeHT u mpocToe BemiecTBO. HaxokaeHuwe Boaoposia B
npupoze, GU3NUECKUe U XUMUYECKHUE CBOWMCTBA, MPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTel u comnu.

Monsipabiii 00bEM razoB. Pac4€Tsl M0 XUMUUECKUM YPaBHEHUSIM.
du3nyeckue CBoWCTBa BOJAbl. Boma kak pactBoputenb. PacTBOpHI.
HaceolllieHHbIE 1 HEHACBIIIEHHBIE PAacTBOPhL. PacTBOPUMOCTH BEIIECTB B
BOJie. MaccoBast 10151 BEIIECTBA B pacTBOPE. XUMUYECKHE CBOMCTBA BOJIBI.
OcHoBanusi. Posbp pacTBOpOB B NpUPOJE W B JKU3HM YEJIOBEKA.
KpyroBopot Boasl B mpupoae. 3arpsi3HEHUE NPUPOIHbIX BoA. OxpaHa u
OUYHCTKA MPUPOIHBIX BOJI.



Knaccudukanus neoprannuecknx coenuaernii. Oxcuanl. Kimaccudukanms
OKCHUJIOB: coJieoOpasyromue (OCHOBHBIC, KHCIIOTHBIC, aM(OTEpHBIC) U
HecosieoOpasyromue.  Homenknmatypa — okcuaoB.  Dusnueckne U
XUMUYECKUE CBOMCTBA OKCUIOB. [lonyueHne oKCuaoB.

OcHoBanusi. Knaccudukanuss OCHOBaHMIA: IIENOYM M HEPACTBOPHUMBIC
ocHoBaHusA. HomeHknatypa ocHoBaHMM. DU3NYECKHE W XHUMUYECKHE
CBOMCTBa OCHOBaHUU. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. Ouzndeckue
M XHUMHUYECKME CBOMCTBA KHUCIOT. Psam axktmBHOCTM MetayuioB H. H.
bekerosa. [loyuyeHue KUCIOT.

Comu. Howmenkmarypa coneid. PuU3MYECKME W XUMHUYECKHE CBOMCTBA
conent. [lomydyenue coeil.

['eneTnueckas CBSI3b MEXKY KJIacCCaMU HEOPTAaHUYECKUX COCIUHEHHU.
Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEICICHUE COAEPKAHUSI KHUCIOPOAa B  BO3IYXE,
MoJIyuyeHue, cooupaHue, paclio3HaBaHUE U U3Y4YCHUE CBOWMCTB KHUCIIOPOJA,
HaOJIOJICHUE B3aWMOJICUCTBUS BEIIECTB C KHUCIOPOJOM U YCJIOBUS
BO3HMKHOBEHHUSI U TMpEKpalieHusi ropeHusi (moskapa), O3HAKOMJICHHE C
oOpasllaMl OKCHUJIOB U OIKMCAHWE MX CBOMCTB, MOJIyY€HHE, COOMpaHUeE,
pacro3HaBaHME€ M HM3yYE€HHE  CBOWCTB  BoJIOpoja  (TOpEHHeE),
B3auMoOJielicTBUe Bojoporga ¢ okcugom wmeau  (ll)  (Bo3mokHO
UCIIOJIb30BAaHUE BHJIEOMATEpPUAIOB), HAOMIOJeHNEe OO0pa3IoB BEIIECTB
KOJMYECTBOM | MOJb, HCClIEeIOBaHHE OCOOCHHOCTEH pacTBOPEHHUS
BEILIECTB C Pa3JIMYHON pPacCTBOPUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C
ONpeACIEHHOU MacCOBOH Jonen PacTBOPEHHOTO BEIIIECTBA,
B3aMMOJIEUCTBUE BOJbI C METAIIaMU (HATPUEM M KalbIMeM) (BO3MOMXHO
HCIIOJIb30BaHUE BHUJIECOMATEPHUAIIOB), UCCIIEIOBAaHUE 00pasios
HEOPTaHWYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAOIIO/ICHUE M3MEHECHHUS
OKpacKy WHJIMKATOPOB B pPACTBOpAaX KUCIOT M IIEJ0YeH, H3ydeHHUE
B3auMoiericTBus okcuaa meau (1) ¢ pactBopoM cepHO KUCIOTHI, KUCIOT
C MeTajUlaMM, PEaKLUHUi HEeUTpaau3aluy, IO0JIy4YEHUE HEepacCTBOPUMBIX
OCHOBAHUW, BBITECHEHHE OJIHOIO MeETajljla JAPYrMM M3 pPacTBOpa COJIH,
pelIeHrne SKCHEPUMEHTANbHBIX 3ajay 1o Teme «BaxHeline Kiacchl
HEOPTaHUYECKUX COCTUHCHUI.

Ilepuoanuecknii 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHUX
jiemeHToB JI. WU. MenaeneeBa. CrpoeHme aroMoB. XuUMHYeCKasi
cBs13b. OKHMCJINTEIBHO-BOCCTAHOBUTEIbLHbIE PeAKIIMHU

[lepBbie MOMBITKH KIacCU(PUKANMK XUMHUYECKUX dJeMeHTOB. [loHsATHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M  LIEIOYHO3EMEbHBIC
METaslIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOPbIE 00pa3yloT
aM(pOTEpHBIC OKCUIIBI U THAPOKCHUIBI.



[Teprnonnueckuit 3akoH. [leproanueckas cucTteMa XUMHYECKUX JIEMEHTOB
J. U. MenneneeBa. Kopotkonepuognass ¥ IIUHHONEPHOAHAST (OPMBI
[lepnogmueckon cucremsl xuMmudeckux temeHToB JI. M. Menneneesa.
[Tepuoas! u rpynnbl. PU3NYECKHI CMBICIT MOPAIKOBOTO HOMEPA, HOMEPOB
Iepuoja v rpynmsl JIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX saep. M3oTombl. DIJIEKTPOHBI.
CrpoeHue 3JIEKTPOHHBIX O00JIOYEK aTOMOB MEPBBIX 20 XUMHYECKUX
DJIEMEHTOB [Iepuognueckoit CHUCTEMBI 1. . Menneneesna.
XapakTepucTKa XHWMHYECKOTO »JJIEMEHTa 10 €ro IOJOXKEHUIO B
[Tepuonnueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO IPpyIaM U Mepuoiam.
3nauenue Ilepuoamueckoro 3akoHa u Ilepuognmyeckoil CUCTEMBI
XUMUYECKUX DJIEMEHTOB ISl pa3BUTHS Hayku © npaktuku. . U
MeHnneneeB — y4€HBIN U ITPaXKJaHUH.

Xumuyeckas cBsi3b. KoBaneHTHasi (mojisipHasi M HEMOJIApHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.
Crenenp okucineHusi. OKUCIUTEIBbHO--BOCCTAHOBUTEIBHBIE PEAKIINH.
[Ipomieccbl  OkucineHHsT W BOcCTaHOBIEHUs.  OKHUCIUTENd U
BOCCTaHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aHMOJICHCTBHE
TUAPOKCUAA LHWHKAa C pPacTBOpaMU KHUCIOT W IIEJI0Yeil, MPOBEACHUE
OMBITOB, WJUTFOCTPUPYIOIIUX MIPUMEPHI OKHCITUTENIbHO-
BOCCTAHOBUTEJIBHBIX  peakuuii  (rOpeHue, peakiuu  paslioKeHUs,
COEJIMHEHHUS ).

Mesrcnpeomemmnbnie ceasu

Peanuzanust MexnpeaMETHBIX CBA3€H MPU U3yYCHUM XUMHUU B 8 Kjacce
OCYIIECTBIISIETCS 4epe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
-HAyYHBIX TOHATHH, TaK W TOHITUH, SBISIOMIUXCS CHUCTEMHBIMH IS
OTAEJBHBIX TPEAMETOB €CTECTBEHHO--HAYYHOTO IIMKJIA.

OOmue ecTecTBEHHO--HAyYHbIE TOHSATHUS: HAy4YHBIM (akKT, THUIOTE3a,
Teopusi, 3aKOH, aHallu3, CHUHTE3, KiacCUPUKAIKS, TEePUOAUIHOCTD,
HaOJII0JICHUE, DKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHHUE, MOJICIb,
SABJICHUE.

@®usuka: marepusi, aroMm, 3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHUJ,
W30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKUN 3apsii, BEUIECTBO,
Telo, O00BEM, arperaTHoe€ COCTOSIHME BEIECTBa, ra3, (Qu3HYeCcKue
BEJINYMHBI, €JUHULIBI U3BMEPEHUS, KOCMOC, INIAHETHI, 3BE3/1bI, COoNHIIE.
buonorus: dorocuntes, apixanue, ouocdepa.



['eorpadus: armocthepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIEC PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepnoguuecknii 3akoH. [lepuoauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
. WU. MengeneeBa. CtpoeHre aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMUYECKHUX IJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAJIUSI, KAJIbIIHS
U UX COCIWHEHUNA B COOTBETCTBHHM C IIOJOKEHHUEM DJIIEMEHTOB B
[leproguyeckoi cucTeME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMHUYECKON CBSI3U. THUIIBI KPUCTAJUIMYECKUX
pEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIAYECKOU
PELIETKU U BUJIa XUMHUYECKOM CBS3H.

Knaccudukanms v  HOMEHKJIATypa  HEOPraHMYECKUX  BEIIECTB.
XHWMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccam
HEOPTaHUYECKUX COCJAMHEHUN, TEeHETUYeCKass CBSI3b HEOPraHUYECKHUX
BEILECTB.

Knaccudukanus XUMUYECKHX pEaKIUA MO Pa3IUuYHbIM MHpHU3HAKaM (I10
YUCIy W COCTaBy YYAacCTBYIOIIMX B PEAaKIUU BEIIECTB, MO TEILUIOBOMY
b dexTy, 10 U3MEHEHUIO CTENEHEH OKHUCICHUS XUMHYECKUX IJIEMEHTOB,
Mo oOpaTUMOCTH, TIO YYACTHIO KaTalu3aTopa). DK30- U IHAOTEPMUUECKHUE
peakIuy, TEPMOXUMUYECKUE YPaBHEHUS.

[Tonsitue o ckopoctn xuMudeckon peakiuu. [lonsarrue 06 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [IoHSTHE O TOMOTeHHBIX U
reTeporeHHbix peakuusax. [lonstue o xaranuze. [loHdaTHE 0 XMMHYECKOM
paBHOBecuu. DakTOPHI, BAUSIONIME HA CKOPOCTh XUMUYECKONW PEAKIUU U
MOJIO’KEHHE XUMUYECKOTO PaBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIIMU, AJICKTPOHHBIM  OayiaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHON peakunu. (COCTaBlIEHHE YpaBHEHUM
OKHCIIUTENIbHO--BOCCTAHOBUTEIBHBIX PEAKIIUNA C MCIOIh30BaHUEM METO]Ia
AJIIEKTPOHHOTO OajaHca.

Teopuss ~ SJIEKTPOJIMTUYECKOU  JUCCOLUALNM. DJIEKTPOJIUTHl U
HEAJIEKTPOIUThl. KaTHoHbI, aHMOHBI. MeXaHu3M AHCCOIMAlMU BEIIECTB C
pa3IMYHBIMU BUAAMU XUMHYECKOW cBs3u. CTeneHb AUCCOIUALINM.
CuibHBIC U CJIa0bIE JICKTPOJIUTHI.

Peakiun moHHOro oOMEHa. YCIOBHS NPOTEKAHHWS pPEAKUUHA HOHHOTO
oOMeHa, MOTHBIC U COKpAIEHHBIC HOHHBIC YpaBHEHUs peakiuii. CBOHCTBA
KHCJIOT, OCHOBaHMHM MW CcOjJed B CBETE MpeACTaBICHUN 00
ANEKTPOJIMTUYECKON Juccounanuu. KaduecTBeHHbIE peakIMU Ha HOHBI.
[ToHsATHE O TUIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHUE C MOJICNIIMU KPUCTALTMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMeTauioB (rpaduTa W anmasza), CII0XKHBIX
BEIIECTB (XJIOpHUJa HATpHsl), HUCCIEIOBAHUE 3aBUCUMOCTH CKOpPOCTH
XUMUYECKOM  peakiuu OT  BO3JACHCTBUA  Pa3IUYHBIX  (AKTOPOB,
UCCIIEOBAHUE BJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IpoLecca
JUCCOLIMAIMU KHUCIIOT, LIeNoYell M cojeil (BO3MOXHO HCIOJIb30BAaHUE
BHUJICO MATEPUAJIOB), MPOBEJCHUE OIBITOB, WUTIOCTPUPYIOUIUX MPU3HAKU
MPOTEKaHUs peakIuii HOHHOTO oOMeHa (0Opa30oBaHUE OCAaJIKa, BBIJCICHHE
raza, oOpa3oBaHHE BObl), OIBITOB, WUIIOCTPUPYIOIIUX TMPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (ropeHue,  peakuuu
Pa3IOKEHUs, COEIMHEHHMsI), pacllO3HABAHUE HEOPraHWUYECKHX BEIIECTB C
MTOMOIIIBIO KaueCTBEHHBIX peakiui Ha HOHBI, pelieHue
HKCHEPUMEHTAJIbHBIX 33]1a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6mast xapakTtepucTuka TrajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3MUECKUE CBOMCTBA
MPOCTHIX BEIIECTB — raJJOr€HOB. XMMHUUYECKHE CBOMCTBA HA IPUMEPE XJIOpa
(B3auMoJeicTBUE € MeTa/UlaMd,  HEMeTa/ulaMH,  IIeJI0YaMHM).
XmopoBogopoa. ConsiHasg KHCIOTa, XMMUYECKUE CBOWCTBA, IMOIYYEHHE,
npuMeHeHue. JlelcTBue Xjaopa U XJIOPOBOAOPO/Ia HA OPTaHU3M UYEJIOBEKA.
Baxueimme xJ10puabl 1 UX HAX0KICHUE B IPUPOJE.

O6mast  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcoGeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTENEHH OKucieHus. CTpoeHne u
dbu3nUecKkue CBOMCTBA TMPOCTHIX BEIIECTB — KHUCIOPOJAa U CEpHI.
AnnoTponHble MOAU(PUKALIMKA KUCIOPOJia U Cepbl. XMMUYECKHE CBOMCTBA
cepbl. CepoBOAOPOJl, CTPOCHHE, (PU3NYECKHE M XUMHYECKHUE CBOWCTBA.
Oxcupl cepbl KaK MNPeICTABUTENN KUCITOTHBIX OKCUI0B. CepHasl KUCIOTa,
bu3nUecKkue U XMMUYECKHE CBOMCTBA (0OIIME Kak MPEJACTaBUTENS Kiiacca
KUCJIOT U crneruduueckre). XUMHAUYECKUEe Peakiiu, JIeKallhue B OCHOBE
MPOMBIIIUIEHHOTO Croco0a MOdy4YeHus: cepHoil Kuciotel. llpumenenue
cepHOM KHUCIOThL. COJM CEpHOW KHUCIIOThI, KaueCTBEHHAas pEaklus Ha
cynbdar-uon. Haxoxmenue ceppl W €€ COCAMHEHHH B TPHUPOJIE.
XUMUYECKOE 3arpsA3HECHHE OKPYXAIOWIEH Cpelbl COEAUHEHUSMHU CEpPbl
(KUCIIOTHBIE JOXIH, 3arpsi3HEHUE BO3JyXa W BOJIOEMOB), CIIOCOOBI €r0
peoTBPAICHUSI.

Oo6mast xapakTepuctuka 31eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIC CTEMEHH OKUCICHHS. A30T, paclpOCTpaHEHUE B
npupoze, (pusmdeckue M XMMHUYECKHE CBoMcTBa. KpyroBopor azora B
npupoae. AMMHAK, ero PU3NYECKUE U XUMHUYECKHE CBOWCTBA, MOJIyYCHHE
u npuMenenue. Conu aMMOHUS, UX (PU3NYECKHE U XUMUYECKHUE CBOMCTBA,
npuMeHenue. KadecTBeHHass peakiusi Ha HOHbI aMMOHUSA. A30THas



KHCTIOTA, e€ MoTy4YeHue, (Pu3nueckue 1 XMMUYECKre CBOMCTBa (00II1e Kak
NpeICTaBUTEN Kilacca KHUCIOT W crnenududeckue). Mcmonb3oBanue
HUTPATOB M COJIEH aMMOHHUS B Ka4eCTBE MUHEPAJIBHBIX YIOOPECHMIA.
XUMHUYECKOE 3arpsi3HEHHUE OKpYXKaloleld cpefbl COCIUHEHUSMH a30Ta
(KUCJIOTHBIE TOXK]IM, 3arpsA3HEHUE BO3/1yXa, MOUBbI U BOA0EMOB). Docdop,
amyotponuble  Momubukauuu Qochopa, QusmUeckrne M XUMHUYECKUE
croiictBa. Oxcun docdopa (V) u dochopHas kuciora, GU3NUECKUE H
XUMHUYECKUE CBOMCTBA, noydyeHue. Mcnons3oBanue ¢pochaToB B KauecTBe
MUHEpaIbHBIX YI0OpEHUH.

O6mast  xapaktepuctuka oanemMeHToB |VA-rpynnbel.  OcobGeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEepHbIE CTENEHH OKHUCIEHHS. YTJIepos,
AJUTOTPOINIHbIE MOAM(PHUKALINY, PACIPOCTPAHEHUE B MPUPOJE, (pU3nUecKue
U XUMHUYECKUe cBoMcTBa. Ancopbuus. KpyroBopor yrieposaa B npupoze.
Oxcuppl yraeposaa, ux Gpusnueckre 1 XMuMUYeCcKue CBOICTBa, IeHCTBUE Ha
JKUBBIE OPTraHU3Mbl, TIOJYYEHHUE U NPUMEHEHHE. OKOJIOTMYECKUE
npoOJieMbl, CBsi3aHHbIE ¢ OKcuaoM yriepoja (1V), runoresa riiobaasHOro
NOTEIUICHUsI KJIMMAaTa, NapHUKOBBIA 3(Qext. YronapHas KuciaoTa U e
comM, uX (U3NUECKHEe M XMMHUYECKHE CBOWMCTBA, TMOJIY4YEHHE U
npuMmeHenue. KauecTBeHHas peakuus Ha kapOoHaT-MOHBI. Mcronb3oBanue
KapOOHATOB B OBITY, MEAMIMHE, MPOMBIIUIEHHOCTH M CEJIbCKOM
XO3SMCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX Kak o
COCUHEHMSIX yriepoaa (MeTaH, OTaH, OTWIEH, AaleTHIEH, 3TaHOI,
INIMLEPUH, YKCyCHas Kuciorta). [IpupoHble MCTOYHHMKM YIJIEBOJOPOAOB
(yrosip, IpupOHBIA ra3, He(PTh), MPOAYKTHI UX MepepaboTku (OEH3MH), UX
poJib B OBITY M MNPOMBIIIIEHHOCTH. [IoHSATHE O OMOJOTMYECKH Ba)KHBIX
BElIEeCTBaxX: JKUpax, Oelikax, yrieBoJax — U X POJU B JKU3HU UeJIOBEKa.
MartepuabHOE EAMHCTBO OPTAHMUYECKUX U HEOPTaHUYECKUX COECIUHEHNN.
KpemHuuii, ero ¢usnueckue W XUMUYECKHE CBOWMCTBA, MOJYyYECHHUE H
npumeHenue. CoenrHeHus] KpeMHUsT B npupoje. OOuiue npeacTaBieHus
00 oxcuae kpemuus (IV) u xpemHueBoit kuciore. CHIMKATBI, HX
UCIIOJIb30BaHuE B OBITY, B MPOMBIIINIEHHOCTH. BaskHelie CTpouTenbHbIe
MaTepuasbl: KepaMHKa, CTEKJIO, LIEeMEHT, OeTOH, kene300eToH. [Ipodaemsl
0€30MacHOr0 UCTOJIb30BAHUS CTPOUTEIBHBIX MaTEPHAIOB B TOBCEAHEBHOM
KU3HH.

Xumuueckuii IKCnepumenm:

U3ydeHHue O0Opa3IoOB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHUCJIOTBI, TPOBEIECHUE KAYECTBEHHBIX pEaKUUA Ha XJIOPUI-UOHBI H
HaOMIOZICHHEe TPU3HAKOB KX NPOTEKAHMS, OIbIThL, OTPAXKAIOIINE
bu3nueckue M XUMHYECKHME CBOMCTBA TajOr€HOB W HUX COEJIMHEHUMN
(BO3MOXXHO  HMCIIOJIb30BAaHUE  BUJCOMATEPHUATIOB), O3HAKOMIICHHE C



oOpa3iamu XJ0pUA0B (TaJIOTeHUI0B), 03HAKOMIIEHHE ¢ 00pa3laMu cepbl U
e€ COeIMHEHUSMU (BO3MOKHO HCHOJIb30BAHHE BHJICOMATEPHUANIOB),
HaOMIOZICHWE  TIporiecca  OOyIVIMBaHUS  caxapa TMOJ  JICUCTBHEM
KOHILIECHTPUPOBAHHON CEPHOW KHUCJIOTHI, U3YyYEHUE XUMUUYECKUX CBOWCTB
pa30aBIIeHHON CEpHOM KHUCIIOTHI, IPOBE/ICHUE KAaYECTBEHHON peakiMK Ha
cynb(dar-uoH u HAOMIONCHHUE TIPU3HAKa €€ MPOTEKAaHUsI, 0O3HAKOMJICHUE C
duznyeckuMu CBOMCTBaMU a30Ta, Gpocdopa u Ux coenUuHEHUN (BO3ZMOKHO
UCIIOJIb30BAaHUE BHUAEOMATEPHUAIOB), oOpa3llaMu a30THBIX U (HOChHOPHBIX
yIn00peHuil, moyyyeHue, coorupanue, pacrno3HaBaHUE U U3YYEHUE CBOMCTB
aMMHaKa, MPOBEJCHUE KAYECTBEHHBIX pEAKUMA HAa HOH aMMOHUA U
dbochar-uoOH M W3yUYECHHE TPU3HAKOB MX MPOTEKAaHMS, B3aUMOJEHCTBHUE
KOHLEHTPUPOBAHHOW  a30THOM  KHCIOTBI C  MeEIbl0  (BO3MOKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), U3YUEHUE MOJCIICH KPUCTAITNYECKUX
peméTok anMasa, rpaduta, (QysiepeHa, O3HaAKOMJIEHHE C MPOILIECCOM
afcopOLMK  PACTBOPEHHBIX BEUIECTB AKTUBHUPOBAaHHBIM  YIJIEM U
YCTPOMCTBOM MPOTUBOrasa, MOJy4eHUE, COOMpaHue, pacro3HaBaHUE WU
M3y4YCHUE CBOWCTB YIJIEKWCIOrNO Tras3a, IMPOBEACHUE KadeCTBEHHBIX
peakiuii Ha KapOOHAT W CWIMKAT-UOHBI W M3YYECHHE IPU3HAKOB HX
IIPOTEKAHUs, O03HAKOMJICHUE C MPOAYKLIUEN CUJIMKATHOU
MPOMBIIIJIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX 33a4 1O TEME
«BaxHerne HeMeTauibl U UX COCAUHECHUS».

MeTajuibl 4 MX COCAMHEHUS

OOmast xapakTEepPUCTHKAa XUMHUYECKHMX OJJIEMEHTOB — METAIOB Ha
OCHOBAaHMM HX TNOJNOXKeHUA B llepmoguueckor cucCTeME XUMHYECKUX
sanemeHToB /. 1. MenneneeBa u ctpoenust arToMoB. CTpO€HUE METaJIOB.
Meramyeckass CBSI3b W METANIMYECKAS] KPUCTAIUIMYECKAsl PEIIETKA.
DNEeKTPOXUMHUYECKUN psi  HAmpsOKEHUd MeTauioB. Dusnueckue U
XUMHUYECKHE CBOMCTBA MeTaJIoB. OOIIME CITOCOOBI MOTYYEHUSI METAIIJIOB.
[loHaTHE O KOPPO3UM METAIJIOB, OCHOBHBIE CIOCOOBI 3aIUThl MX OT
koppo3uu. CmnaBel (CTanb, 4YYryH, JOIOPAIIOMUHUM, OpoH3a) M UX
MIPUMEHEHHE B OBITY U MMPOMBIIICHHOCTH.

[[lemounble  MeTauibl: MoJiokeHHE B llepuogmyueckon  cucteme
xumuueckux sneMeHtoB JI. M. MenpaeneeBa, CTpoeHHE HX aTOMOB,
HaxoXXJeHUue B mnpupoje. Pu3Myeckue M XUMUYECKHE CBOMCTBa (Ha
npuMepe HaTpuss U Kaiaus). OKCHABl U THAPOKCUABI HATPUS U KaJus.
[IprmeHeHne MEeT0YHbIX METAJUIOB U UX COCIUHEHUM.
[IlenouyHo3eMeNbHBIE METAJUIBI MAarHuid W KAJIbLUWA: T[IOJIOXKEHHE B
[Tepuonnueckoit cucreme xummuuyeckux siaemeHTtoB JI. M. MeHnneneena,
CTPOCHME HX AaTOMOB, HAaxOXJIEHUE B Impupone. DPuznueckue u
XUMUYECKUE CBOMCTBA MarHusi M Kaublus. BaxkHelmme coenuHeHus



Kanmblus (OKCUJ, THUAPOKCHI, cojiu). JKECTKOCTH BOABI M CIIOCOOBI €&
yCTpaHEHHUS.

Amomunuii: nonoxenue B Ilepuoanueckoil cHUCTEME XUMHUYECKUX
sanemeHToB JI. 1. MeHneneeBa, cTpoeHrE aTOMa, HAXOKJIECHUE B IIPUPOJIE.
duznyeckre 1 XMMUYECKUE CBOMCTBA altoMUHUS. AMDOTEpHbIE CBOWCTBA
OKCHJIa U TUAPOKCUJIA ATIOMUHUS.

Kenezo: nmomoxenue B [leprnonueckon CHCTEME XUMUYECKUX DJIEMEHTOB
A. WN. MenneneeBa, CTpOEHHE aTOMa, HAXOXKIECHUE B MPHUPOJE.
@u3nuecKue U XMMHUYECKUE CBOMCTBA kene3a. OKCHUIbI, TUAPOKCUIIBI U
cosm xenesa (1) u sxxenesa (1), ux coctas, cBOMCTBa U MOJIyYEHHE.
Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpasllaMHd METa/lIOB M CIUIaBOB, MX (U3UYECKUMU
CBOMCTBaMHU, HU3Y4YEHHUE PE3YyJbTAaTOB KOPPO3UH METALIOB (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS
OKCHJIa KaJIbIIUSI M HaTpusi C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), HMCCJIEAOBAHUE CBOMCTB KECTKOW BOJIbI, Mpolecca
TOpeHus  JKejme3a B KHUCIOpoJe  (BO3BMOXKHO  HMCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), IIPU3HAKOB IMPOTEKAHHUSI KAYE€CTBEHHBIX PEAKIMi Ha
WOHBI: MarHus, Kajbllus, aJlOMUHMS, UHKa, xene3a (1) u xenesa (I11),
menu (Il), nHabmroneHne U onmucaHue MPOIECCOB OKPAIIMBAHUS TJIAMEHU
MOHAMU HATpUs, Kalusd U Kalblus (BO3MOXXHO HCIIOJb30BaHUE
BUJICOMATEPHUATIOB), HCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB THUIPOKCHUAA
ATIOMHUHUS U THAPOKCHUAA IMHKA, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 110
Teme «BaxHenme MeTaJulbl U UX COCIUHEHUS.

XHMMHUS M OKpPY:KaoUias cpeaa

BemecTBa 1 Marepuainbl B IOBCEIHEBHOW JKU3HU 4YesOBeKa. be3zomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakinuii B Owity. Ilepas
MOMOIIb TPU XUMUYECKHUX 0KOTaX U OTPABICHUSAX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpebl (MpenesibHas JomyCcTUMas
KOHIIeHTparusi BemiectB, gaidee — I[IJIK). Ponp xumum B perieHuu
AKOJIOTUYECKUX TTPOOJIEM.

Xumuyeckuii IKCnepumenm:

n3ydeHue o0pa3iioB MaTepraioB (CTEKIIO, CTUIAaBbl METAJIOB, MTOJIMMEPHbIE
MaTepHuabl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MexnpeaMETHBIX CBA3€H MPU U3yYCHUM XUMHUU B 9 Kiacce
OCYIIIECTBIISIETCS] YePe3 UCIIOIH30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHSTUMU, SIBISIONIMXCS CHCTEMHBIMU JISI OTACIBbHBIX
MIPEAMETOB €CTECTBEHHO--HAYYHOI'0 IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAYYHbIA (aKT, TUIIOTE3a, 3aKOH,
Teopwsl, aHAIN3, CUHTE3, KiacCu(UKaIus, mepuoaNIHOCTh, HAOIIOICHHUE,



OKCIIEPUMEHT,  MOJEIMPOBAaHUE,  H3MEPEHUE,
MapHUKOBBIN 2PPEKT, TEXHOTIOTHUS, MAaTEPHAIIBI.

o @usuka: marepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH]I,
U30TOMbI,  PAJAMOAKTUBHOCTH,  MOJIEKYJa, DJIEKTPUUECKUA  3apsj,
MPOBOJIHUKH, TMOITYIPOBOJHUKH, TUAIEKTPUKU, (HOTOIIEMEHT, BEIIECTBO,
Teno, OO0BEM, arperaTHo€ COCTOSIHHME BEIIECTBa, Tra3, pacTBOp,
pacTBOPUMOCTh, KpHUCTAJUITMYECKass peHieTka, buznueckue
BEJIMYUHBI, €IMHULIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE3161, COJIHIIE.

o buonorus: dotocunres, npixanue, ouocdepa, IKOCUCTEMAa, MUHEPAJIbHbBIE
yIOOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

e Teorpadusa: armocdepa, ruapochepa, MHHEPAIHI,
[10JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOJAHBIE PECYPCHI.

MOJIeb,  SIBJICHHE,

CILIABEI,

TOPHBIE TTOPOJIBI,

TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosnuecTBo yacos DJIeKTPOHHbIE
Ne  HaummeHnoBaHmue
(uu¢posbIe)
n/ pa3aeyioB M TeM Bcer  Konrpouabn IIpakTH4eck
o0pa3oBaTe/ibHbIE
n NMporpaMMsbI 0 ble padoThI ue padoThbl
pecypchl
Paszgea 1.IlepBoHavanibHble XUMHYECKHE IOHATUSA
Xumust —
Ba)KHas 00JIacTh
bu6mmorekxa [IOK
€CTECTBO3HAHUS U
1.1 N 5 0 2 https://m.edsoo.ru/7f418
MPaKTUYECKOU
37c
NEeATEeTLHOCTH
YeJIoBeKa
BemecTsa n but6mmorexa [IOK
1.2 XUMHYECKHE 15 1 0 https://m.edsoo.ru/7f418
peakunu 37¢
Htoro no pazneny 20

Pa3znen 2.BaxHeiile npeacTABUTEIH HEOPraHUYECKUX BellleCTB




Bo3znyx.
Kucnopon.

bu6mmoreka [JOK

2.1 6 https://m.edsoo.ru/7f418

ITonsarue 00
37c

OKCHUIAX
Bonopoa.Ilonstu bubnnoreka [JOK

2.2 € 0 KACJIOTax u 8 https://m.edsoo.ru/7f418
COTISIX 37c
Bopa. PactBopbl. bubnnoreka [JOK

2.3 IToustue 06 5 https://m.edsoo.ru/7f418
OCHOBAHUIX 37c
OcCHOBHEBIE
CIACCRL bubmuoreka [JOK

2.4 11 https://m.edsoo.ru/7f418
HCOpFaHI/ILIeCKI/IX 37C
COCTUHEHUN -

Htoro no pazneny 30

Pasnen 3.11epuoanyeckuii 3axkon u [lepuoguyeckasi cucreMa XHMHYECKUX dJ1eMeHTOB /1.
H. MenneneeBa. CTpoenune aToMoB. XuMHUYeCKas CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHMTEJIbHbIE peaKIuU

[Tepuoanueckuit
3aKOH H
[Iepnonnueckas
cHcTeMa bubmuoreka [JOK
3.1 7 https://m.edsoo.ru/7f418
XUMHYECKUX 37¢
anementoB J[. U. -
Menpene-ena.
Crpoenue atoma
Xumudaeckas
CBSI3b. bu6mmoreka [JOK
3.2 OKucauTenbHO- 8 https://m.edso0o.ru/7f418
BOCCTAaHOBUTEIIbH 37c
bI€ peaKInu
bu6mmorekxa [IOK
Hroro no pazneny 15 https://m.edsoo.ru/7f418
37c
Ha3Banue moayJis
bubmuoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO 68
YACOBIIO

[NPOT'PAMME




9 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanmne
(undposbie)
n/  pa3sjesioB H TeM Becer  Kourpoabn = Ilpakruueck
oOpa3oBaTe/ibHbIE
n NporpamMMmel 0 ble padoThI ue padoThl
pecypchl
Pa3zgen 1.BemiecTBO U XUMHYECKHE PeaKIIUU
IToBTOpenue u
1yOJIeHnE
TE . bubmmoreka [JOK
3HaHUH
1.1 5 1 0 https://m.edsoo.ru/7f41a
OCHOBHBIX
636
pas3zenoB Kypca 8
Kjacca
OcHOBHBIE
3aKOHOMEPHOCTH bubmorexa LOK
1.2 4 0 0 https://m.edsoo.ru/7f41a
XAMHUYECKHUX
y 636
peakmuit
DNEKTPOTUTHYEC
Kas TUCCOLMAIIHSL. bu6nuoreka [IOK
1.3 XuMH4yecKue 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Hroro no pazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
O6mmas
XapaKTEePUCTHKA
bu6mmoreka [IOK
XAMHYECKHUX
2.1 4 0 1 https://m.edsoo.ru/7f41a
sneMmenToB VIIA-
636
TPYTIIBL.
TI"anorensl
O61mas
XapaKTepUCTHKA
but6mmoreka [IOK
XAMHYECKHUX
2.2 6 0 0 https://m.edsoo.ru/7f41a
s1neMeHToB VIA- 636
rpynnsl. Cepa n -
e€ coeUHEeHUS
OOmas
XapaKTepUCTHKA
XAMHUYECKUX but6mmoreka [IOK
2.3 s1neMeHTOB VA- 7 0 1 https://m.edsoo.ru/7f41a

rpynmsl. A30T,

dhocdop u ux
COCIMHEHUS

636




O6mas

XapaKTEPUCTHKA
XUMHUYECKHUX bu6nuoreka [IOK
24 anemeHToB |VA- 8 https://m.edsoo.ru/7f41a
rpynmnsl. YTriaeposa 636
U KPEMHUU U UX
COCIMHCHMUS
Wroro no pazueny 25
Pa3nen 3.MeTa/lIbl M UX COeMHEHUS
N bu6nmoreka [IOK
06
3.1 HHE CBoneTBa 4 https://m.edsoo.ru/7f41a
METaJIJI0B
636
Baxneiimme bu6nmoreka [IOK
3.2 METaJUIbI U UX 16 https://m.edsoo.ru/7f41a
COCTMHCHUS 636
Hroro mo pazueny 20

Pa3znen 4. Xumus u okpyxaromas cpeaa

BemecTBa u bu6nuoreka [IOK
4.1 MaTepHalbl B 3 https://m.edsoo.ru/7f41a
JKU3HH YeI0BeKa 636
Htoro no pazneny 3
bubmmoreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJIMYECTBO 68
YACOB 11O

[NPOTPAMME
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