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INOACHUTEJIBHASA 3AIINCKA

AnantupoBaHHas paboyasi mporpamma 1o XuMHuu JaéT MpeICTaBIeHUE O LeJsX, 00Iel crpareruu
oOyueHus1, BOCIUTAHUS U PAa3BUTHSI 00YUAIOIIUXCS CPEACTBAMH Y4eOHOT0 MpeMETa, yCTaHABIUBACT
00s13aTeNIbHOE IPEAMETHOE COJIepKaHue, IPelyCMaTPUBAET paclpeielieHne ero o KiaccaM
CTPYKTYPUPOBAHHE MO pa3jiejaM U TeEMaM IPOrpaMMbl [10 XUMHUH, ONPEAENIIET KOJINYECTBEHHbBIE U
KaueCTBEHHbBIE XapaKTEPUCTUKU COAECPKAHUSI, PEKOMEHIYEMYIO IIOCIIEA0BATEIbHOCTh U3YUYE€HUS XUMHUH
C Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Mpoliecca, BO3PACTHBIX
0co0eHHOCTeH 00yUarOIIMXCs, OTPEEIIET BO3SMOXKHOCTH MTPEeIMETa IS pealin3alui TpeOOBaHUN K
pe3ylibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEeIbHOM MpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIIETO
o0pa3oBaHMsl, a TaK)Ke TPEOOBaHMI K pe3ybTaTaM 00yueHUs] XUMHUH Ha YPOBHE LieJIel U3yUCHHS
MpeIMeTa U OCHOBHBIX BHJIOB y4eOHO-TI03HABATENIBHOM e TEIBHOCTH 00YYaroIIerocs o OCBOCHUIO
y4eOHOTO CO/IepIKaHMsL.

3HaHME XUMHHU CIYXUT OCHOBOMU 11 (YOPMHUPOBAHMSI MUPOBO33PEHHSI 00Y4arOIIerocs, ero
MPEJCTAaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (GOPMHUpPYEMbIe XUMHUEH
MIPEJICTAaBJICHUS O B3aUMOIIPEBPAIICHUSIX YHEPTHU U 00 IBOJIIOLIUU BEUIECTB B MIPUPOJE, O IMYTIX
pereHus r7100anbHBIX TPO0IeM YCTOWYMBOTO PA3BUTHS YE€JIOBEYECTBA — CHIPHEBOM, SHEPTEeTUYECKOH,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3IpaBOOXPAaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peanrn3aliii BO3MOKHOCTEH I CaMOpa3BUTUS U (POPMUPOBAHUS KYIbTYPHI TMYHOCTH,
e€ o01mel U QyHKIIMOHATHHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHNE MBILUICHHUS U TBOPYECKUX CIIOCOOHOCTEN 00yUaIOIUXCsl, HABBIKOB
UX CAMOCTOSITEIIEHON yu4eOHOH NesTeTbHOCTH, YKCIIEPUMEHTAIBHBIX U HCCIIEIOBATEIbCKUX YMEHHH,
HEO0OXOIUMBIX KaK B MOBCEIHEBHOM KU3HH, TaK U B IPO(GECCHOHATBHON JesITeNbHOCTH;

3HAKOMMT CO clieln(PUKON HAyYHOI'O MBIIUIEHHUS], 3aKJIaIbIBAET OCHOBBI 1IEJIOCTHOT'O B3IVIsI/1a Ha
€AMHCTBO MPUPObI U YEJIOBEKA, ABJISIETCSI OTBETCTBEHHBIM 3TAlOM
B (hOpMHPOBAHUH €CTECTBEHHO-HAYYHOUN IPaMOTHOCTH 00YUaIOLIUXCS;

CHOCOOCTBYeT (POPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPHUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOe 00pa30oBaHue 00yJarOIIUXCsl.

JlaHHbIe HaMpaBJICHUS! B O0YYCHUN XUMHUH 00€CTIeUNBAIOTCS CIICU(PUKON CoepKaHus y4eOHOTO
npeaMeTa, KOTOPBIN SBJISIETCS MeJarorn4ecky aJalTHPOBAaHHBIM OTpa)keHUEeM 0a30BOI HayKU XMMHUH Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHusl OPUEHTUPOBAH HA OCBOEHUE
00y4arolMMUCS CUCTEMBI IEPBOHAYAIbHBIX MOHATUN XUMUHU, OCHOB HEOPTraHUYECKOW XUMHHU U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMHH.

CrtpykTypa copepkaHMsl IPOrpaMMbl IO XMMHUH ¢c(hOpMHUpOBaHA Ha OCHOBE CUCTEMHOI'0 IOJIX0/1a K €€
n3ydeHn1o. ColepkaHue CKIIaJbIBAETCS U3 CUCTEMBI TOHITHI O XMMUYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATUN 0 XUMHUYECKOH peakinu. O6e 3TH CUCTEMbI CTPYKTYPHO OPraHU30BaHbI 110
IIPUHLIMITY ITOCJIEI0OBATEIBHOTO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETHUUECKUX IPECTABIECHNUN Pa3HOTO
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepuoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHMsI O CTPOCHMH aTOMa U XMMHUYECKOH CBSI3U;

— TpeACTaBIEHUN 00 3JEKTPOIUTHUECKOMN TUCCOIMALINY BEIIECTB B paCTBOpax.

TeopeTnueckne 3HaHNS PACCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH MTOJIYYEHHBIX U OCMBICIEHHBIX
(akToB, pa3BUBAIOTCS MOCIEI0BATENILHO OT OJTHOTO YPOBHS K JPYTOMY, BBIONHSASA QYHKIIUU
0O0BSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB, CTPOSHUS U BO3MOXHOCTEH MPAKTUYECKOTO PUMEHEHUS U
MOJIy4YEHUS] U3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmsl 0 XUMHUH CITOCOOCTBYET (POPMHUPOBAHUIO IPECTABICHUS O XUMUYECKOM
COCTaBJISIONICH HaYyYHON KapTUHBI MHUpa B JIOTHKE €€ CUCTEMHON IPUPOJIbI, IEHHOCTHOT'O OTHOIIIEHUS K
HAayYHOMY 3HaHUIO U METOJaM [03HAHUS B HayKe. M3yueHne XuMUM NPOUCXOANUT C IIPUBIECYEHUEM
3HAHUU U3 paHee W3YYeHHBIX YUeOHBIX npeameToB: «OKkpyxkatouiuii Mupy, «buonorus. 5—7 kinacce» u
«Duzuka. 7 kiacey.



[Tpu u3yyeHNH XMMUU POUCXOAUT (POPMHUPOBAHNE 3HAHUNA OCHOB XMMHUYECKON HAYKH KaK 00JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUYECKON NESATEIbHOCTH YEJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYJIbTYpHI. 3a/1a4a y4eOHOTO MpeMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI XUMHUECKUX
3HAHUN — BaXHEHIINX (PAKTOB, MOHATHIA, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUMN, JOCTYITHBIX
00001IeHIIT MEPOBO33PEHUECKOTO XapaKTepa, S3bIka HAyKH, B MPUOOIIICHHH K HAYYHBIM METOIaM
MO3HAHUS MPU U3YUYEHUH BEIIECTB U XMMHUECKUX peakluid, B GOPMHUPOBAHUU U PA3BUTHH
MMO3HABATEIHHBIX YMCHHUI U UX MPUMEHCHUH B YU€OHO-TI03HABATEIHbHON U Y4€OHO-HCCIIEI0BATEIBCKOM
NesITeIbHOCTH, OCBOCHUH IIPAaBUJI O€30MaCHOT0 OOpaIeHHsI C BELIECTBAMH B IIOBCETHEBHOM KU3HH.

[Tpu u3ydeHHH XUMHUHU Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus BAXKHOE 3HAYCHHE TIPHOOpEH
TaKHe LU, KaK:

— (opMUPOBAHKE UHTEIUICKTYaIbHO PA3BUTOMN IMYHOCTH, TOTOBOM K caMOOOPa30BaHHMIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHUIO PEILICHUH, CIIOCOOHOM aanTUPOBATHCS K OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM JKU3HU;

— HamnpaBJIEHHOCTh 00YyUEHHUs HAa CHCTEMaTH4YeCKOe MPUOOIeHNnEe 00yJaronIXcs K CaMOCTOSTEIbHON
MO3HABATEIHHON JICATEILHOCTH, HAYYHBIM METOAaM IMO3HAHUS, (POPMHUPYIOIIAM MOTHUBAIIUIO U PAa3BUTHE
CHOCOOHOCTEH K XUMUU;

— obecrniedeHune yCaoBHiA, CIOCOOCTBYIONIUX MPUOOPETCHUIO 00YJAIOIIUMUCS OTIBITa PA3HOOOPa3HOM
NeSITeIbHOCTH, TTO3HAHUS U CAMOTIO3HAHMUSI, KITFOUEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETCHIIUMN ), IMEIOIINX
YHUBEPCAIbHOE 3HAYCHUE JIJIs1 PA3JIUYHBIX BUJIOB JACSITEIBHOCTH;

— ¢opmupoBanue oO11ei pyHKINOHAIBHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM YHCIIE
yMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, UCTIOIb3Ys 3HAHUS U OIIbIT,
MOJIyYEHHBIE MTPH U3yYECHUN XUMUU, IPUMEHAThH X IIPU PEIICHUU NPOoOIeM B OBCETHEBHOM KU3HU U
TPYAOBOM AEATEIbHOCTH;

— ¢opMupoOBaHUE y 00YYAIOIINXCS TYMAaHUCTHUECKUX OTHOIICHUH, TOHUMAHUS LICHHOCTH
XUMHUYCCKHUX 3HAHUH U1 BBIPAOOTKU YKOJIOTUYECKH IEJIeCO00Pa3HOrO MOBEACHUS B OBITY U TPYIAOBOMH
JeSTeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOLIEH MPUPOTHON CPEeIbl;

— pa3BUTHE MOTUBAIUHU K 00yYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO H CAaMOBOCIIUTAHUIO HA OCHOBE
YCBOCHHS 00IIEYEIIOBEUYCCKIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiist u
HAMPABIEHHOCTHU JAJIbHEHIIIET0 00YUCHHUS.

OO11ee Yncio 9acoB, OTBENEHHBIX JJI U3YUCHHUS XMMHH HA YPOBHE OCHOBHOTO O0IIETO 00pa30BaHuUs,
cocraBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefleno), B 9 kitacce — 68 yacoB (2 Jaca B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHBIE XMMUYECKHE TOHATHUSA

IIpenmer xumuu. Pone XuMuu B )KU3HU YelIOBEKa. XUMUS B CUCTEME HayK. Tena u BelecTsa.
@u3NYECKUE CBOKCTBA BEIIECTB. ATPEraTHOE COCTOsIHME BemecTB. [IoHATHE 0 METOIaX MO3HAHUS B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ienieHus: cMecei.

ATOMBI 1 MOJIEKYJIbl. XMUMHUYECKHE 3JIeMEeHTHI. CUMBOJIBI XUMHUECKHUX JIEMEHTOB. [IpocThie u
CJIOXKHBIE BEIIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuaeckast popmysa. BaJeHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH MTOCTOSIHCTBA COCTaBa
BemlecTB. OTHOCUTENbHAS aTOMHAasi Macca. OTHOCHUTENIbHAs MOJIEKYJIsipHas Macca. MaccoBasi 107
XUMHUYECKOTO 3JIEMEHTa B COeTUHECHUM.

KonuuectBo BemectBa. Monbs. MosnsipHas macca. B3auMocBs3b KoJIu4ecTBa, Macchl U YUCIIa
CTPYKTYPHBIX €IUHUII BenecTBa. Pacu€Trl Mo opMynaM XUMUYECKUX COCTUHECHUM.

®u3nuecKue U XUMHUECKHUE SIBJICHUSL. XMMUYECKAas peakius U e€ Npu3HaKku. 3aKOH COXpaHEHUs
MaccChl BEIIECTB. XuMU4Yeckne ypaBHeHus. Kiraccupukammss XuMHU4IecKuX peakiuii (CoeTuHeHNs,
pa3ioXKeHus, 3aMeIleHus, OOMEHa).



Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYA0H, paBujiaMK paboThl B 1a00paTOPUM U MPUEMAMU OOpaIIEHuUs C
1a00paTOpPHBIM 000pyIOBaHUEM, U3YUECHUE U OMHCaHUe (PU3HMUECKUX CBOWCTB 00pa3LOB
HEOPraHMYEeCKUX BEUIECTB, Ha0I0IeHHe (Pu3nYecKUX (IUIaBJICHUE BOCKA, TasiHUE JIbJja, PACTUPAHUE
caxapa B CTYIIKE, KHIIEHUE U KOHJEHCALIUs BOJbl) U XUMUUECKUX (TOPEHUE CBEUH, IPOKATNBAHHUE
ME/IHOM ITPOBOJIOKH, B3aUMOJICHICTBHE MeJla C KUCIOTON) sIBIICHUH, HAaOIr0ieHUE U ONIMCaHUEe IPU3HAKOB
IIPOTEKAaHNs XMMHUYECKUX peaklnii (pa3jiokeHHe caxapa, B3auMOJICHCTBUE CEPHONM KUCIIOTHI C
XJlopuioM Oapus, pasioxeHue ruapoxkcua Meau (I11) npu HarpeBaHuM, B3aUMOJIEHCTBUE Kele3a ¢
pactBopom cont meau (II), n3yuenue cmocoOoB pa3aenecHus cMeceii: ¢ TOMOIIbIO MarHuTa,
¢buIbTpOBaHKE, BbIIAPUBAHUE, TUCTUIIIALM, XpoMaTorpadus, IpoBEeJCHUE OUYMCTKH TOBAPEHHOH COJy,
HaOJI0ICHNE U ONMCAHKE PE3Y/IHTATOB MPOBEACHUS OIBITA, MIUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUS
Macchl, CO3/1aHue MO/IEIEeH MOJIEKYJI (IIAPOCTEPHKHEBBIX).

BaxHelilmue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB

Boznyx — cmeck ra3os. Cocras Bo3ayxa. Kucinopon — anemeHT u npocroe Bemectso. Haxoxnenune
KHCIIOpOJia B IpUpoie, GU3NUYECKUE M XUMUIECKHE CBOMCTBA (peakiuu ropenus). OKCUIbL.
ITpumenenue kucnopona. CrnocoObl NOTYYEHUS KUCIOPO/1a B JaOOPAaTOPHH U IIPOMBIIIIICHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajutoTpornHas MoAu(UKAIUS KUCIOPOa.

TennoBoil 3¢ (hekT XUMUUECKOH peakuy, TEePMOXUMUYECKHE YPaBHEHHUS, 3K30- U SHIAOTEPMUUECKUE
peakmuu. TommMBO: yrois M MeTaH. 3arps3HEHUE BO3yXa, YCUICHUE TAPHUKOBOTO 3 dekra,
paspylLieHrE 030HOBOIO CJIOSI.

Bopmopon — anemenT u ipoctoe BeniectBo. HaxoxxieHrne Bogopoia B mpupoie, pusmueckue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI noydeHus. Kuciaots! u conu.

MoutsipHbIid 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

duznyeckue cBoKcTBa BoAbl. Bona kak pactBoputeib. PacTBopbl. HachleHHbIE M HEHACHIIIEHHBIE
pacTBOpbl. PacTBOpHUMOCTB BEIIECTB B BOJIe. MaccoBas 10715 BEIIECTBA B paCTBOPE. XUMHUUECKUE
cBoiicTa BoAbl. OCHOBaHHUA. Posib pacTBOPOB B IPUPOAE U B XKU3HU ueioBeKka. KpyroBopot BojsI B
IIpUpOAE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOL.

Knaccudukanus Heoprannueckux coequaeHnid. Oxcuapl. Kimaccndukanmst okcuaos:
cosieoOpa3ymomue (0OCHOBHbIE, KUCIOTHBIE, aM(OTepHbIE) U HecoseoOpasyromue. HomeHnkiatypa
okcu10B. du3nueckre 1 XMMUYECKHe CBOMCTBAa OKcuoB. [lonyueHne okcuaoB.

OcnoBanus. Knaccudukanus ocHOBaHUI: MENOUN U HEPACTBOPUMBIE OCHOBaHU. HoMeHkaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losrydyeHne oCHOBaHUH.

Kucnotsl. Knaccuduxanus kucnot. Homenknarypa kucior. @usnueckue 1 XUMHYECKHE CBOMCTBa
kucnot. Psan aktuBHoctn metauioB H. H. bekerosa. [loyuenue kucnor.

Conu. Homenknarypa coneil. @usnueckrue u XUMU4eckue cBorctsa coneil. [lonmyduenue coneit.

['eHeTnyeckas CBSI3b MEXAY KJacCaMU HEOPTraHUUECKHUX COECAMHEHUH.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/IeNIEHUE COepKaHMs KUCIOpoa B BO3/lyXe, OJIyYeHue, coOupaHue,
pacrio3HaBaHMe U U3yUYE€HUE CBOMCTB KHCIOpO/a, HabI0AeHNEe B3aUMOJICHCTBUS BEILIECTB C KUCIOPOIOM
1 yCJIOBMSI BOSHUKHOBEHMSI U MIPEKpallleHus TopeHus (1oxkapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB U
OIMCaHMEe UX CBOWCTB, MOJIyuyeHHe, COOMpaHKe, pacliO3HaBaHUE U U3yUEHHE CBOWCTB BOJOPOIA
(ropenue), B3aumoeiicTBue Bogopoaa ¢ okcuaom mean (1) (Bo3mokHO ucnosib3oBaHue
BUJIEOMATEPHAJIOB), HAOII0IeHHEe 00Pa31I0B BEIIECTB KOJIMUECTBOM 1 MOJIb, HCCIIEI0BaHHE
0COOEHHOCTEN pacTBOPEHUS BEIIECTB C PA3IIMYHON PACTBOPUMOCTBIO, TPUTOTOBJIEHHE PACTBOPOB C
OIpeAEIEHHON MAacCOBOM J0JI€M pacCTBOPEHHOTO BELECTBA, B3aUMOJICHCTBUE BOJIBI C METAJITIAMHU
(HaTpueMm u KaibLieM) (BO3MOKHO UCIOJIb30BaHUE BHIEOMATEPUANIOB), HCCIIEI0BaHNE 00Pa3IOB
HEOPraHMYECKUX BEUIECTB PA3IUYHBIX KJI1aCCOB, HAOII0A€HNE U3MEHEHHUS OKPACKH WHAUKATOPOB B
pacTBopax KHCIOT U Iienouel, usyueHue 3aumoieiictBus okcuaa meau (II) ¢ pactsopom cepHoit
KHMCJIOTBI, KUCIIOT C METAJIJIaMH, peakLuil HEUTpanu3alyy, oJyueHue HEPaCTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJIHOTO METaJUIa JPYTUM U3 PacTBOpa COJIM, PEeIlIEHNE SKCIIEPUMEHTAIbHbBIX 3a/1a4 110 TEME
«Baxxneliue kiaccbl HEOPraHMYECKUX COETUHEHUI.

Ilepuoauyecknii 3akoH U Ileprnoanueckas cucrema xumuyeckux 3jiemenToB JI. M. Menaeneesa.
Crpoenne atoMoB. XuMnueckasi cBsi3b. OKHCJINTEIBbHO-BOCCTAHOBHTE/IbHBIC PEaKIINU



[TepBbie MOMBITKH KIAaCCHPHUKAIIUN XUMUYIECKUX IeMEHTOB. [IOHATHE O TPyMITax CXOAHBIX
AJIEMEHTOB (ILLEJIOYHBIE U IEJT0YHO3EMETbHbBIE METAILIbI, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEepHbIE OKCUIBI U TUIPOKCHIBI.

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema xumMuueckux semMentoB . . Menpaeneesa.
Kopotkonepuonnas u jymmHHonepuoanas popmsl [leproanyeckoii cucTeMbl XUMUYECKUX 371eMEHTOB /.
N. Menneneesa. [lepuoast u rpymmsl. @u3nyeckuii cMbICI HOPSAIKOBOIO HOMEpa, HOMEPOB NIEPHOJIA U
IPYIMIIbI 2JIEMEHTA.

Ctpoenue atomoB. CoctaB aToMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 3JEKTPOHHBIX 000JI04eK
aToMOB nepBbIX 20 xumuueckux 3nemeHToB [lepuoauueckoii cucremst . M. Menneneesa.
XapakTepucTuKa XUMHUYECKOI0 3JIEMEHTA 0 ero noJjioxkeHuto B [lepuonnueckoii cucreme /1.

N. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS PaJINyCa aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAIUNINYECKUX U
HEMETAJIIMYECKUX CBOMCTB I10 IPYIIIaM U NEPUOJIAM.

3nauenue [lepuoanueckoro 3akona u [lepnoanueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BUTHSA HayKu U npakTuku. [. 1. MenaeneeB — yu4€HbIN U rpaXk JaHUH.

Xumuyeckas cBsizb. KoBaseHTHas (1oJisipHasi U HEMOJIIpHAsi) CBSI3b. DJIEKTPOOTPHUIATEILHOCTD
XUMHUYECKUX 3JIeMEHTOB. MlOHHas CBA3b.

Crenensb okucnenusi. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipouecchl Okucienus u
BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB BEIIECTB METAJIJIOB U HEMETAIJIOB, B3aUMOJICHCTBUE THPOKCH/IA [IMHKA C
pacTBOpaMM KUCJIOT U LIEI0YEH, IPOBEIECHHUE ONBITOB, UJUTHOCTPUPYIOLIUX IPUMEPHI OKUCIUTENBHO-
BOCCTAHOBUTENbHBIX peaKluil (rOpeHue, peakliuu pa3yioKeHNs, COETUHEHUS).

Mescnpeomemmnuie ceazu

Peanu3zanus MexxnpeaMeTHBIX CBA3€H MPU U3yUYEHUU XMMUU B 8 KJIACCE OCYILECTBIISIETCS YePe3
UCIOJIb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYUHBIX MOHSITHUM, TaK U MOHATHI, SBIISIOMINXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIU3, CUHTE3,
KiaccuuKalus, NIepuoAUYHOCTb, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOIEIb,
SIBJICHUE.

®du3nka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIbI, PaAMOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPUUYECKUH 3apsijl, BELIECTBO, TE€JI0, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, ras,
¢du3nyeckre BEIMYUHBI, €IMHULIBI H3MEPEHHsI, KOCMOC, TUIaHeThl, 3BE371b1, CONHIIE.

buonorus: ¢porocuntes, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPaIIbl, TOPHbIE TOPO/IbI, TOJIE3HBIE HCKOMAeMble, TOILUINBO,
BOJIHBIE PECYPCHI.

IIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI TPOI'PAMMBI IO XUMHH HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUS (BA3OBbIM YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MPOTrPaMMBbl OCHOBHOT'O O0IIIEro 00pa3oBaHMsl JOCTUTAIOTCS B
X0J1e 00y4EeHHs] XUMUU B €IMHCTBE y4€OHON U BOCIIUTATENBHOMN 1€ATEIbHOCTH B COOTBETCTBHUH C
TPaJULMOHHBIMA POCCUIMCKUMHU COLIUOKYJIBTYPHBIMHU U 1YXOBHO-HPAaBCTBEHHBIMH LICHHOCTSMH,
MPUHATHIMU B OOIIECTBE MTPaBHJIaMU U HOPMaMH MOBEJEHHS U CITIOCOOCTBYIOT IpolieccamM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLTUATTU3AIIMH 00yUYaIOIIUXCS.

JIn4HOCTHBIE pe3ybTaThl OTPaKalOT TOTOBHOCTH 00YUYaOIIUXCsl PYKOBOJCTBOBATHCS CHCTEMOM
ITO3UTUBHBIX IEHHOCTHBIX OPUEHTALUN U PACILIUPEHUE OIBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) naTpHOTHYECKOT0 BOCIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY HACJIEAMIO,
MOHUMAaHHMSI 3HAYCHUSI XUMUYECKOHM HayKH B 'KM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIa/IETh



JOCTOBEPHOM MH(OpMAIIHEH O MEPEIOBbIX JOCTHKEHUAX U OTKPBITUSAX MUPOBOW U OTEUECTBEHHOM
XMMUH, 3aMHTEPECOBAHHOCTU B HAyUHBIX 3HAHUAX 00 yCTpoiicTBE MUpa U 0OIIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

IIPEJICTaBJICHHS O COLUAIbHBIX HOPMAX M MPaBUIaX MEXINYHOCTHBIX OTHOILEHUH B KOJIJICKTHUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOM, y4eOHOUCCIE0BATEIbCKOM,
TBOPYECKOH U JPYTrUX BUIAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHON AEATEIbHOCTH
IIPU BBINOJIHEHUH y4eOHBIX, TO3HABATEIbHBIX 33J1a4, BHITOTHEHUH XUMHUECKUX IKCIIEPUMEHTOB,
CO3JIaHMM Y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIH B ITPOLECCE ITOM
y4eOHOI 1esITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHHUE U MIOCTYIIKM CBOMX TOBAPHILEH €
ITO3ULMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIIECACTBUN IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE NMPEACTABICHUS O BELIECTBE U XUMUYECKON PEAKIMH, COOTBETCTBYIOILNE
COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH U COCTABIISAIOIIAE OCHOBY U1l IOHMMAHHUS CYIIHOCTH HayYHOU
KapTUHbI MUDPA, IPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOAbI, B3aUMOCBSI35X
YyeJoBeKa C IPUPOIHOU CPeIoi, O POIU XUMHUHU B O3HAHUM 3TUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHbIE MOTUBBI, HAIPaBJIEHHbIE HA [TOJYyYEHUE HOBBIX 3HAHUM 10 XUMUHU, HEOOXOIUMBIE
111 OOBSICHEHUS Ha0JII0JaeMbIX TPOIIECCOB U SBJICHUH, TO3HABATEIbHOM, HH(POPMAIMOHHOHN U
YUTATENICKOM KYJIbTYpBhI, B TOM YUCIIE HABBIKOB CAMOCTOSITEIbHOIN pabOThI C yUeOHBIMU TEKCTAMH,
CIIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHHUECKUMH CPEICTBAMU MH(POPMAITHOHHBIX TEXHOJIOTHIA;

UHTEpeC K 00yUEHHIO U TO3HAHUIO, JIF0O03HATENIBHOCTh, TOTOBHOCTh U CLIOCOOHOCTH K
caMm000pa30BaHUI0, MPOEKTHON U UCCIIEI0BATEIHLCKON IEATETbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHHE LIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha
3J10pOBBI 00pa3 XKU3HU, OCO3HAHHUE MOCIEICTBUN U HENIPUATHE BPEAHBIX NPUBbIUEK (yIIOTpeOIeHUS
aJIKOT0JIs, HAPKOTHUKOB, KypEeHHUs1), HEOOXOAMMOCTH COOJIIOICHUS IPaBUi O€30M1aCHOCTH MPH
O0pallleHnU ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U pEIbHOM KU3HH;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpEC K MIPAKTUYECKOMY U3yUEHUIO Npodeccuil U Tpya pa3aIuyHOro pojaa, yBaxeHue K Tpyay U
pe3yibTaTaM TPYAOBOU IEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUs IIPEAMETHBIX 3HAHUM 110
XMMHHU, OCO3HAHHBIN BBIOOP MHIUBHIyaIbHON TPAEKTOPUU MPOAOIKEHUS 00pa30BaHUs ¢ yUETOM
JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTE,
YCIEIIHOM MpoecCHOHATbHON AEATEIIbHOCTU U Pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh
a/1arTHPOBAaThCA B MpoeccnoHabHOM cpee;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTMYECKHU [€IeCO000pa3HOE OTHOIIEHNE K MTPUPO/I€ KaK UCTOYHUKY )KM3HU Ha 3emile, OCHOBE €€
CYIIECTBOBAaHHUS, TOHUMAaHUE [IEHHOCTH 370pOBOro U 6€301acHOro oopas3a KU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO, 0OCO3HAHUE [IEHHOCTH
cO0JII0IeHHs ITPaBUII 0€30M1aCHOT0 MOBEJCHUS ITPU PabOTE C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YIPOXKarOLUX 3J0POBBIO U JKU3HU JIFOJEH;

CHOCOOHOCTH MPUMEHATH 3HaHUS, TIOIy4aeMble IIPU U3yYeHUN XUMUH, JUIs PELIeHus 3a1a4,
CBA3aHHBIX C OKPY’KAIOIIEW PUPOTHOMN CPEIOH, IS ITOBBIIICHHS YPOBHS YKOJIOTUYECKON KYJIbTYPBI,
0CO3HaHMA ITT00AIBHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0iIeM U MyTel UX pelIeHns HOCPEeICTBOM
METO/0B XHMHH, SKOJIOTUYECKOIO MBIIUICHHS], YMEHUS PYKOBOJICTBOBATHCS UM B [TO3HABATEIIBHOM,
KOMMYHHMKaTUBHOW U COLIMAIbHON MIPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATDHI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAYUMBIC JIJIs1 (HOPMHUPOBAHKS MUPOBO33PEHUS
oOIIleHayYHbIE TIOHATHUS (3aKOH, TEOPHUs, IPUHIIUII, TUTIOTE3a, (PAKT, CHCTEMA, TTPOLIECC, SKCTIEPUMEHT U
JPYToe.), KOTOPBIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIECOHBIX ITPEIMETax U MO3BOJISIOT Ha
OCHOBE 3HAaHUH U3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHONW HAYYHOU KapTHHE



MUpAa, 1 YHUBEpCAJIbHbIC YUeOHbIE IeHCTBUA (TT03HABATENIbHbIC, KOMMYHUKATUBHBIC, PETYISTHBHBIC),
KOTOpbIe 00ecreunBaoT GOpMUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAaHUPOBAHUIO U
OCYILECTBICHHUIO YU€OHOH eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHHUS UCIIO0Ib30BATH MPUEMBI JIOTHYECKOTO MBILIJICHUS IIPH OCBOCHUH 3HAHUM: PACKPBIBATh CMBICII
XUMHUYECKUX TMOHATUH (BBIICIATh UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH B3aUMOCBSI3b C IPYTUMU
MOHATHUSIMH ), UCTIOJIb30BaTh MOHATHUS JJIs1 OOBSICHEHHSI OTACNBHBIX ()aKTOB U SBJICHUHN, BEIOUPATH
OCHOBAHUS ¥ KPUTEPUH TSI KITaCCU(DUKAIIMHA XMMUYECKHUX BEIIECTB U XMMHUUECKHUX PEaKIIHA,
YCTaHABIIMBATh MPUUMHHO-CJIEICTBEHHBIE CBSI3U MEKIY 00bEKTaMU U3YUYEHHUS, CTPOUTH JIOTHYECKUE
paccyxJienust (MHIyKTUBHbBIC, JEAYKTUBHBIC, [10 aHAJIOTUH), IeJIaTh BEIBO/bI U 3aKIIOYCHUS;

YMEHHE MIPUMEHSTH B MpoIlecce NO3HAHUS MOHATHS (MIPEAMETHbIE U METalpeIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIN, UCTIOIh3YeMbIEe B XHMHH, TPEOOPA30BLIBATH MIUPOKO
MIpUMEHsIEMbIE B XUMUU MOJIEIbHbIE TIPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
XUMH4YecKas (hopmyrna v ypaBHEHHE XUMUYECKON PEaKIMu — MPU PEIICHHH y4eOHO-TT03HABATEIBHBIX
3a/1a4, C y4ETOM 3TUX MOJEJIbHBIX MPEICTABICHUN BBISBIAT U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKY U3Y9aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB U XHMHUSCKUX PEAKIIUN, BBISIBIATH O0IITHE
3aKOHOMEPHOCTH, IPUUUHHO-CJIEICTBEHHBIE CBSI3U U TPOTUBOPEUMS B U3YUaeMBbIX IIPOLIECCAX U
SIBJICHUSIX.

Ba3oBble uccienoBarebCcKue AeiCTBHA:

YMEHHUE UCIOJI30BATh MTOCTABICHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MTO3HAHMSI, a TAK)KE B
KaueCTBE OCHOBBI I (HOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

MPUOOpPETEHHUE OMBITA MO MJIAHUPOBAHUIO, OPTAHU3AIMU U IPOBEACHUIO YYCHUUECKUX
AKCIIEPUMEHTOB, YMEHHUE HAOII0JaTh 32 XO/I0M MpoIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0
pe3ynbTat, GopMyaTUpOoBaThH 000OIIECHHS W BBIBOJIBI 110 PE3yIbTaTaM MPOBEIEHHOTO OIBITA,
UCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJICIaHHOM paboTe.

Padora ¢ undpopmanmeii:

yYMEHHE BBIOMPATh, aHATTU3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAIIMIO PA3TUYHBIX BUIOB U POpPM
MPEACTABJICHUS, TIOyYaeMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIUTEPATypa XUMUUECKOTO
COJIep>KaHusl, CIIPAaBOYHbIE MOcoOus, pecypchl IHTepHETa), KpUTUUECKU OIICHUBATh MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIUIO;

YMEHHE MPUMEHSTh pa3IUYHbIE METO/IBI M 3alPOCHl IPH MOKUCKE U 0TOOpe HH(OpMALIUY U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMUMBIX JJIS BHITOJTHEHHUS! yUeOHBIX U MTO3HABATEIBHBIX 3324
oTnpeAeNnEéHHOro TUMA, MPUOOPETEHHE OTbITa B 00JIACTH UCTIOIB30BaHUS HHPOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYJIHTYPOH aKTUBHOT'O UCTIOJIB30BAHMS PA3IMUHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSTETIFHO BHIOMPATh ONTUMAIBHYIO (hOpMY MpeacTaBieHns HH(OpMALIUU U
WJUTFOCTPUPOBATH PEIIaeMbI€ 3a/1a4M HECIIOKHBIMU CXEMaMHU, JUarpaMMaMHu, IpyruMu popmamu
rpaduKu U UX KOMOMHAIUSMU;

YMEHUE UCIOJIb30BaTh U aHAJTM3UPOBATH B IIpoIlecce YIeOHON 1 UCCIIEI0BATENbCKOM IeATeTbHOCTH
WH(OPMALIHIO O BIUSHUU MTPOMBIIIIIEHHOCTH, CEJILCKOTO X034HCTBA U TPAHCIIOPTa HAa COCTOSTHUE
OKpY>Karole MPpUPOJTHON CPEBI.

KoMMyHUKaTHBHBbIE yHHBepcalbHble Y4eOHbIe JelcCTBHUA:

YMEHHMsI 33/1aBaTh BOIPOCHI (B X0/ [uajiora U (Win) AUCKYCCUH) 10 CYIIECTBY 00CYKIaeMOU TEMBI,
(bopMyIHMpOBaTH CBOU MPEATIOKEHHUSI OTHOCUTEIBHO BHITIOJIHEHUS MPEATIOKEHHOM 3a/1auu;

YMEHHSI TIPEACTABIATh NOTyYEHHbIE PE3YyIbTaThl TO3HABATEIBHOMN I€ATEIbHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeJaTh IPE3EHTALMIO PE3YIbTaTOB BHIIOJHEHNUS XUMUYECKOTO SKCIIEPUMEHTA
(J1abopaTOPHOTO OIBITA, IA0OPATOPHOM PAOOTHI TIO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO
IIPOEKTA);



yYMEHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEILHON U
HCCIIEI0BATEIbCKOM JESITENbHOCTH MIPU PEIICHUN BO3HUKAIONINX MPOOIeM Ha OCHOBE y4éTa 00mux
MHTEPECOB U COTIACOBaHMS MO3UIUHN (00CYKIeHNs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI,
KOOPIMHAIMSI COBMECTHBIX JICWCTBHM, OIPE/ICIEHIE KPUTEPUEB 110 OLIEHKE Ka4eCTBA BHIMOJTHEHHON
paboThI U ApyTHE).

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHE CaMOCTOSTENBHO ONPEAEIATH LN ACATEIbHOCTH, INIAHUPOBATH, OCYILECTBIISTD,
KOHTPOJMPOBATH U MPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JICATEIBHOCTh, BHIOMpATh Hanbosee
3¢ deKTUBHBIE CITOCOOBI peIlIeHHs YU€OHbIX U M03HABATEIbHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIIATh WU
KOPPEKTUPOBATh IIPEIIOKEHHBIN aITOPUTM JACUCTBUM IPH BBIITOJIHEHUH 33JaHUH C YY4ETOM IOJTy4YECHHUS
HOBBIX 3HaHUI 00 n3yyaeMbIX 00BEKTaX — BELIECTBAX U PEAKLUAX, OLlEHUBATh COOTBETCTBUE
IIOJIyYEHHOT'O pe3yJIbTaTa 3asiBJICHHOM LIeJIM, YMEHUE UCII0JIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI,
IIpeIaraéMele B yCIIOBUM 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocTaBe npeMeTHBIX PE3yIbTaTOB [0 OCBOCHUIO 00S3aTEILHOTO COIEPKAHUS, YCTAHOBICHHOTO
IaHHOM (enepanbHON paboueil mporpaMMoH, BIIEISIIOT: OCBOEHHBIE 00Y4alOLIMMHCS HayYHbIe 3HaHUS,
YMEHUS U CITOCOOBI IEHCTBHMA, crienupuIecKre st IPeIMETHON 00acTu « XUMHUSI, BHIIBI
JeSTeIbHOCTH MO NOJYYEHHIO HOBOT'O 3HaHHUs, €r0 HHTEpIpEeTalluy, IPeoOpa30BaHUIO U IPUMEHEHUIO B
Pa3IMYHbIX YUYEOHBIX U HOBBIX CUTYaIUsX.

K konmy o0yuenus B 8 kjiacce npeMeTHbIC Pe3yIbTaThl HAa 0230BOM YPOBHE JIOJKHBI OTPAXKATh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

e  PAaCKpBIBATH CMbIC]I OCHOBHBIX XMMHUYECKUX MOHATUN: aTOM, MOJIEKYJIa, XUMUYECKHH JIEMEHT,
IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH (OAHOPOHAS U HEOIHOPOAHAS), BAJICHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAsi M MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsI
Macca, MaccoBasi J10JIs1 XMMUYECKOTr0 3JIEMEHTA B COEIUHEHUH, MOJISIPHBIM 00BEM, OKCUJI,
KHCJIOTa, OCHOBAHUE, COJIb, MIEKTPOOTPHULIATEIbHOCTD, CTETIEHb OKUCIICHNS, XUMUYECKas
peaxuus, KaaccupUKaIus peakliui: peakui COeAMHEHNS, PEaKIIUK Pa3I0KEeHUs, peaKkiuu
3aMelIeHus], peakiuy 0OMeHa, 3K30- U SHIO0TEPMUYECKHUE PEAKLIUH, TEIUIOBON AP PEKT peakiuu,
SJIpO aTOMa, 3JIEKTPOHHBIH CIIOM aToMa, aTOMHast OpOUTallb, palnyc aToMa, XUMHUYECKas CBA3b,
MIOJIApHAs ¥ HENOJIIpHAsi KOBAJICHTHAs CBS3b, MOHHAS CBA3b, HOH, KATMOH, aHUOH, PacTBOp,
MaccoBast J10Jig BeulecTBa (MPOLIEHTHAs: KOHIIEHTpAIUs) B pacTBOPE;

e  WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX ITOHATHI U IPUMEHSTH 3TH MOHSTHS IIPU
OINMCAaHUU BELIECTB U UX MPEBPALLIEHUM;

e HCHOJb30BATh XUMUYECKYIO CUMBOJIUKY JUISl COCTaBJIECHUs ()OPMYJI BELIECTB U YPABHEHUI
XUMHYECKUX PEAKIINI;

e  OINpEAEeNATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSAX, CTETIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, MPUHAJICKHOCTD BEIIECTB K ONPEACIEHHOMY KIIacCy
coeiMHeHuil 1o Gopmynam, BUJ XUMHUUECKOM CBA3M (KOBAJIEHTHAS U MOHHAS) B HEOPTaHMUECKUX
COETMHEHUSX;

e packpsiBaTh cMbIci Ilepuoanueckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTpUpPOBATh IOHUMAaHUE
MEePUONYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX MOJI0KEHHS B
Ileprognueckoii cucTteMe, 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHa ABOTaJipo;

e ONMCHIBATh U XapaKTepHU30BaTh TabIMuHy0 Gopmy Ileproanueckoit cucTeMbl XUMUYECKUX
AJIEMEHTOB: pa3inyaTh MOHATHUS «TJlaBHas noarpynna (A-rpynna)» u «nodounas noarpymnmna (b-
IpYIIa)», Majible U OOIbIINE TEPUO/IbI, COOTHOCUTH 0003HAYEHHSI, KOTOPbIE UMEIOTCS B TaOJH1Ie
«ITepnoanyeckas cucrema xumuueckux 35emMeHToB [1. 1. MenneneeBa» ¢ YMCIOBBIMU



XapaKTePUCTHKAMU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sapa, odriee
YHUCJIO AJICKTPOHOB U PacHpeiesIeHUe UX 10 JICKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XMMHUECKUE PEAKITHH
(TI0 YKCITy ¥ COCTaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY YD (EKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHUE CBOMCTBA BEIECTB PA3IMYHBIX KJIACCOB,
MOJTBEPIK/1asi ONMKMCAHNE MPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIINX
XMMHYECKUX PEAKIIUI;

MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYE€CTBEHHOI'O COCTaBa,
BO3MOHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPALLICHUIN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JI0JIIO
XUMHYECKOTO 3JIEMEHTa 10 (hOpMyJie COSTUHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUUECKON PEaKIINK;

MPUMEHSATH OCHOBHBIE OIEPALIMU MBICIUTEIBbHON JEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIE, CHCTEeMAaTH3AINI0, KITACCH(UKAIIHNIO, BBISIBJICHUE IPUUYUHHO-CIICICTBEHHBIX CBSI3eH

— IJId U3YYCHUA CBOICTB BC€IICCTB U XUMHNYCCKHNX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOAbI
IIO3HAaHUA — HaGJ'II-OI[eHI/Ie, HU3MEPCHUE, MOACIIMPOBAHUC, SKCIICPUMCHT (peaJ'II)HHﬁ n

MBICJICHHBIN );

e  CJIEOBATh MPABUJIaM I0JIb30BAHUS XUMUUECKOM MTOCYI0M 1 1abOpaToOpHBIM 000pYyI0BaHUEM, A
TAK¥XKC IpaBUjIaM o6pameHH;[ C BCICCTBAMHU B COOTBECTCTBUHU C MHCTPYKIHAMU IO BBIITOJIHCHHIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPAHMIO ra3000pa3HbIX BELECTB
(BoOpO/a M KUCIOPOA), IPUTOTOBIEHUIO PACTBOPOB C OIPENEIEHHON MacCOBOM 101el
PacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATh U MPOBOAUTH XUMUYECKHUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB LIEJIOYEH U KUCIOT C IOMOILBIO HHAUKATOPOB (JIAKMYC,

¢benondranen, METUIOPAHK U IPYTHE).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne || HammeHnoBaHMe pa3iennoB ¥ TEM IPOrPaMMBl KommuecTtBo yacos ‘ OneKTpoHHbIE (IUPPOBHIE)
n/m Beeroll Kont- TTpak- o0pa3oBaTenbHbIE PECYPCHI
POJIbHBIE ||THYECKHE
paboTel || paboTHI
|Pa3)1e.11 1. [lepBoHayaibHbIE XMMUYECKHE TOHATHUS ‘
1.1 Xumus — BaxkHas 00J1aCTh €CTECTBO3HAHUS H| 5 2 bu6nuoreka [IOK
MPAKTUYECKOHN JeITeTbHOCTH YeTI0OBeKa https://m.edsoo.ru/7f41837c
1.2|BemecTBa 1 XUMUYECKHE PEAKIINN 15 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41837c
|I/ITOro 0 pa3feny H 20 H ‘
|Pa3zle.11 2. Baxkneiinue npeacTaBUTEIM HEOPraHNYEeCKUX BeleCTB ‘
2.1||Bo3nyx. Kucmnopon. ITonsitie 06 okcumax 6 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
2.2||Bopopon.IToHsiTHE O KUCIOTaX U COMSX 8 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c
2.3||Boma. PactBopsr. [ToHsiTHE 00 OCHOBaHHSX 5 1 1 bu6muoreka [JOK
https://m.edsoo.ru/7f41837c
2.4||OcHOBHBIE KJIaCChl HEOPTAHUIECKUX 11 1 1 bubmuoreka [JOK
COeTMHEHU N https://m.edsoo.ru/7f41837c
Wroro no paszneny H 30 H ‘
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No
/o

HaumeHnoBaHnue pa3aenoB v TeM IPOrpaMMBbI

KomnuectBo yacos

Bcero

Konrt- [Tpak-
POJILHBIC || THYECKHE
paboThl || paboTHI

DnekTpoHHbIC (IU(PPOBLIE)
o0pa3oBaTeNbHbIE PECyPChI

Pasznea 3. [lepuoauueckuii 3axon u [lepuoauyeckas cucrema xumuueckux 3aemMmenTon /. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMUYeCKAas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

3.1||[Tepnonnueckwuii 3akoH u [lepuoanueckas 7 bu6nmoreka [IOK
cucTeMa XuMHueckux annementos J1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
3.2 || Xumuueckas cBsi3b. OKHUCIUTEILHO- 8 1 bu6nmoreka [IOK
BOCCTaHOBUTEIIbHBIC PEAKLIUU https://m.edsoo.ru/7f41837c
Wroro no pazneny 15 bubmmoreka [IOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemst 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

Ne Tema ypoka KonnuecTBo yacos ‘ Hara OJEKTPOHHBIE

/o Beeroll Kont- Ipak- | H3y4e 1 poBbIC
posbHbIe|| THUecKue | HUA o0pa3oBaTesbHbIE
paboThsl | paboTHI PeCYpChI

1 |IIpenmer xumuu. Ponb XumMuu B 5KM3HU bu6mmoreka [IOK

yenoBeka. Tena u BeliecTna

https://m.edsoo.ru/ff0
d210c

2 |[TonsiTue 0 METOJAX MO3HAHUSA B XUMUHU bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d227e

3 |[Ipakruueckas pabora Ne 1 «[IpaBumia bubnnorexa [JOK

paloThI B 1a00paTOPUU U PUEMBI https://m.edsoo.ru/ffo
oOpaiieHus ¢ 1a00paToOPHBIM d23dc
000pyIOBaHUEM

4 |Yuctele BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK

pas3JeneHus cMecei https://m.edsoo.ru/ffo
d26ca

5 |[Ipaktuueckas pabora Ne 2 «Pa3nenenue bubnnorexa [JOK

cMmeceil (Ha mpuMepe OYMCTKU https://m.edsoo.ru/ff0
MOBapEHHOM COJIH)» d28c8

6 ||/ATOMBI U MOJEKYITBI bubnnoreka [JOK
https://m.edsoo.ru/ff0
d2a6c

7 || XumMuuyeckue 3J1eMEHTHI. 3HaK1 bu6nmoreka [JOK

(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB

https://m.edsoo.ru/ff0
d2be8
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No Tema ypoka KonnuectBo wacoB Hara DJIEKTPOHHBIE
/1 Beeroll Kont- Tpak- | H3y4e 1udpoBbIe
posbHble|| THUecKue | HUA o0Opa3oBaTenbHbIC
paboThl | paboTEI PeCYpCBI
8 |[[IpocThie U CIIOKHBIC BEIIECTBA 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d2a6c
9 ||ATOMHO-MOJIEKYJISIPHOE YICHHE 1 bubmmoreka [JOK
https://m.edsoo.ru/ffo
d2d50
10 ([3aKOH MOCTOSHCTBA COCTaBa BEILICCTB. 1 bubmuorexa [JOK
Xumuueckas popmyina. BareHTHOCTD https://m.edsoo.ru/ffo
aTOMOB XMMHUYCCKHUX JJICMCHTOB d2eae
11 ||OtHOCHTEIBPHAS aTOMHAs Macca. 1 bubmuoreka [JOK
OTHOCHTE IbHAS MOJICKY/IIPHAS Macca https://m.edsoo.ru/ffo
d323c
12 ||[MaccoBas 1o XMMAYECKOT0 JIEMEHTA 1 bu6mmoreka [JOK
B COCJAMHECHUU https://m.edsoo.ru/ffo
d350c
13 ||[KomnuectBo BemtecTBa. Mob. 1 bu6mmoreka [JOK
Monsipaast macca https://m.edsoo.ru/ff0
d5230
14 | ®u3nyeckue U XUMAYECKUE SIBICHUS. 1 bubmuorexa [JOK
XuMHYECKast peaKius https://m.edsoo.ru/ff0
d37fa
15 ||[Ipu3Haku ¥ ycaoBHs IPOTEKAHUS 1 bubnuorexa [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ffo
d3al6
16 ||3akoH coxpaHEHUS MAaCcCHI BEIIECTB. 1 bubnuoteka [JOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ffo
d3b88
17 ||Beraucienns Koau4decTBa, MacChl 1 bu6mmoreka [IOK
BEIIIECTBA 110 YPAaBHEHUSIM XHMUYECKUX https://m.edsoo.ru/ff0
peakiuii d5708
18 |Knaccugukanus XuMHUUECKUX peaKkLnit 1 bub6nuorexa [IOK
(coenmuHEeHHUSI, PA3TIOKECHHUS, 3aMEIIICHHS, https://m.edsoo.ru/ffo
obmeHa) d3f34
19 |M. B. JJomOHOCOB — yu&HBIN- 1 bub6nuorexa [IOK
sHnmkIoneauct. O6o0IIeHHE U https://m.edsoo.ru/ffo
CUCTEMaTHU3als 3HAaHUI d40c4
20 |[KonTponsHas pabota Nel o reme 1 1 bubnuorexa [IOK
«BerecTBa M XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0
d4290
21 || Boznyx — cmech razos. CocraB 1 bubnuorexa [IOK
Bo3ayxa. Kucimopoa — 3iaeMeHT u https://m.edsoo.ru/ff0
npocroe Beectso. O30H d448e
22 | ®usnueckre ¥ XUMHYECKHE CBOMCTBA 1 bu6mmoreka [{JOK

KHcJIopoaa (peaKI_II/II/I OKHCJICHUA,

https://m.edsoo.ru/ff0
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No Tema ypoka KonnuectBo wacoB Hara DJIEKTPOHHBIE
/1 Beeroll Kont- Tpak- | H3y4e 1udpoBbIe
posbHble|| THUecKue | HUA o0Opa3oBaTenbHbIC
paboThl | paboTEI PeCYpCBI
HFOpeHI/Ie). [TonsiTre 06 okcumax H H Hd4614
23 ||CriocoObI oTyueHus: KUCIopoaa B 1 bubnmoreka [JOK
1ab0paTOPHH U MPOMBIIIIEHHOCTH. https://m.edsoo.ru/ffo
[TpumeneHue Kucmopoaa d497a
24 | TenmoBoit 3(pPeKT XuMUIecKoi 1 bubmuorexa [IOK
PEaKIMH, TIOHATHE O TEPMOXHUMHUYECKOM https://m.edsoo.ru/ffo
YpaBHEHHH, IK30- U SHJOTEPMUIECKUX d4790
peaKImsIx
25 |[TomuBo (He(Th, yroib U METaH). 1 bubmuorexa [JOK
3arpsi3HEeHHE BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0
MPEAOTBPAILIECHUS d4cda
26 ||[Ipaktuueckas pabora Ne 3 o Teme 1 1 bubnuorexa [JOK
«[Tomyuenue u cobupanue KuciIopoa, https://m.edsoo.ru/ff0
U3Y4YCHHUE €r0 CBOMCTBY d4ae2
27 ||Bomopom — 31E€MEHT U IPOCTOoe 1 bubnuorexa [JOK
BerecTBo. HaxoxeHue B mpupoie https://m.edsoo.ru/ff0
d4ddo
28 | ®usnueckre ¥ XUMHYECKHE CBOMCTBA 1 bu6mmoreka [IOK
Bojopoja. [IpumeHenue Bogopoia https://m.edsoo.ru/ff0
d4ddo
29 |[IoHsITHE O KUCIIOTAX U COJISIX 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0
d50d2
30 ||Crioco6bI momyyeHus: BOJIOpOa B 1 bubnmnoreka [JOK
nabopaTopun https://m.edsoo.ru/ffo
d4ddo
31 |[[Ipaktuueckas pabora Ne 4 o Teme 1 1 bu6nuorexa [IOK
«[TonmyueHue u cobupanue BoI0po/Ia, https://m.edsoo.ru/ffo
U3y4€HHE €ro CBOMCTBY» d4f42
32 ||MonspHbIif 005EM Ta30B. 3aKOH 1 bubnnorexa [JOK
ABoOTajpo https://m.edsoo.ru/ff0
d542e
33 |[Berunciienust 00bEMa, KOJIHIecTBa 1 bu6mmoreka [IOK
BEII[ECTBA ra3a Mo ero M3BECTHOMY https://m.edsoo.ru/ffo
KOJIMYECTBY BEILLIECTBA WK 00BEMY d55a0
34 | BerauciieHnust 00EMOB T'a30B 110 1 bu6mmoreka [IOK
YPaBHEHMIO PEAKIIMK Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0
00BEMHBIX OTHOIICHHI ra30B d5708
35 | Pusnueckre ¥ XUMHUYECKHE CBOMCTBA 1 but6mmorexa [JOK
BOJIBI https://m.edsoo.ru/ffo
d587a
36 ||CocraB ocHoBanui. [ToHsTHe 00 1 bubmuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0
d59e2
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No Tema ypoka KonnuectBo wacoB Hara DJIEKTPOHHBIE
/1 Beeroll Kont- Tpak- | H3y4e 1udpoBbIe
posbHble|| THUecKue | HUA o0Opa3oBaTenbHbIC
paboThl | paboTEI PeCYpCBI
37 ||Bona xak pactBoputenb. Haceimennsie n|| 1 bu6mmoreka [JOK
HEHACBHIIICHHBIC PaCTBOPBI. MaccoBas https://m.edsoo.ru/ff0
JI0JIsI BEIIECTBA B PACTBOPE d5b40
38 |[[Ipaktuueckas pabora Ne 5 o Teme 1 1 bubmmoreka [JOK
«[TpuroroBieHne pacTBOPOB C https://m.edsoo.ru/ffo
orpe e IEHHON MacCOBOM J10JIei d5eba
PacTBOPEHHOTO BEIIECTBA»
39 |[KonTponbHas padora Ne2 mo teme 1 1 bubmuorexka [JOK
«Kwucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0
d6342
40 ||Okcuasl: cocTas, Kiaccuukanus, 1 bu6mmoreka [JOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0
d664e
41 |IlomyyeHue U XUMUYECKHE CBOMCTBA 1 bubnuorexa [JOK
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX https://m.edsoo.ru/ffo
OKCHJIOB d664e
42 ||OcHOBaHHUS: COCTaB, KJIACCHU(UKAIIHS, 1 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0
d67ca
43 |TlomyueHue ¥ XUMUIECKIE CBOHCTBA 1 bubnuotexa [JOK
OCHOBaHHI https://m.edsoo.ru/ffo
d67ca
44 | KucnoTsl: cocTaB, KiaccuuKarms, 1 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0
dfee2
45 |[TosnyueHune U XUMUYECKHE CBOHCTBA 1 bub6nuorexa [IOK
KHCJIOT https://m.edsoo.ru/ffo
dfee2
46 ||Conu (cpeaHue): HOMEHKIATYPA, 1 bu6nuorexa [IOK
CIIOCOOBI MOJTYYCHHSI, XHMHYCCKHE https://m.edsoo.ru/00a
CBOWCTBa d9474
47 |[Ipaxtrueckas padota Ne 6. Permenue 1 1 bub6nuorexa [IOK
IKCIIEPUMEHTABHBIX 33124 [0 TeMe https://m.edsoo.ru/00a
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX d9b7c
COCIMHEHUI»
48 |['eHeTmyeckas CBSI3b MEXIY KiaccaMu 1 bub6nuorexa [IOK
HEOPraHUYECKUX COCTUHECHUI https://m.edsoo.ru/00a
d9a50
49 ||O6o00meHne U cucTeMaTr3alus 3HaHHHA 1 bubmuorexa [JOK
https://m.edsoo.ru/00a
d9ch2
50 ||[KonTponsHas pabota Ne3 o reme 1 1 bubnuorexa [IOK

"OCcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHun"

https://m.edsoo.ru/00a
d9ela
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No Tema ypoka KonnuectBo wacoB ‘ Hara DJIEKTPOHHBIE
/1 Beeroll Kont- Tpak- | H3y4e 1udpoBbIe
posbHble|| THUecKue | HUA o0Opa3oBaTenbHbIC
paboThl | paboTEI PeCYpCBI
51 |[[TepBbIc MOMBITKH KIacCHUPUKAITII 1 bubmuorexka [JOK
XUMHAYECKHX 3JIeMEHTOB. [ToHsATHE O https://m.edsoo.ru/00a
IpyIIax CXOAHBIX 3JICMEHTOB doffa
52 |[[lepuonnyeckuii 3aK0H U 1 bubmuorexa [IOK
[lepuomuyeckas cuCTeMa XUMHYECKUX https://m.edsoo.ru/00a
snementoB JI. 1. MenzeneeBa da52c
53 |[[Iepuoibl, TPyMIIBI, TOATPYIIITHI 1 bubnmoreka [JOK
https://m.edsoo.ru/00a
da52c
54 ||Ctpoenue atomoB. COCTaB aTOMHBIX 1 bubnmoreka [JOK
sep. M3orombt https://m.edsoo.ru/00a
da342
55 ||CtpoeHue 3IeKTPOHHBIX 000I0UEK 1 bubnuoreka [JOK
aToMoB 31eMeHTOB [lepuonueckoit https://m.edsoo.ru/00a
cucremsl J[. 1. Meneneesa da6hc
56 | XapakTepucTUKa XUMHUYECKOTO AjieMeHTa|| 1 bubnnoreka [JOK
10 ero nojoxeHuo B [leproanyeckoit https://m.edsoo.ru/00a
cucteme /1. 1. MenpnenceBa da824
57 |3nauenue [leproaudeckoro 3akoHa JIs 1 bu6mmoreka [JOK
pa3BuUTHUs HAyKu U nipakTuku. J[. U. https://m.edsoo.ru/00a
MenpeneeB — y4€HbId, Me1aror u da96e
rpa)xKIaHuH
58 ||9MeKTpoOTPHUIIATENFHOCTh AaTOMOB 1 bubnnoreka [JOK
XUMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/00a
daab8
59 ||[MoHHas XuMHUecKas CBS3b 1 bu6mmoreka [JOK
https://m.edsoo.ru/00a
dac34
60 ||[KoBanenTHast mossipHas XUMHU4ecKas 1 bu6nuorexa [IOK
CBSI3b https://m.edsoo.ru/00a
daab8
61 ||[KoBaneHTHast HenmoJsipHask XUMHUYECKast 1 bub6nuorexa [IOK
CBSI3b https://m.edsoo.ru/00a
daab9
62 ||CTeneHb OKHCIICHUS 1 bubnuotexa [JOK
https://m.edsoo.ru/00a
dae28
63 ||OxucIUTETFHO-BOCCTAHOBUTEIIBHBIE 1 bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00a
db076
64 ||OxucnuTe T U BOCCTAHOBUTEIH 1 bubmuorexa [JOK
https://m.edsoo.ru/00a
db076
|65 HKOHTpOJ'ILHaﬂ pabota Ne4 o treme H 1 H 1 H H HBI/I6J‘II/IOTCK& [HOK
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No Tema ypoka KonnuectBo wacoB ‘ Hara DJIEKTPOHHBIE
n/n Bceero|| Kont- [Mpak- || 13Y1C midposbIe
posbHble|| THUecKue | HUA oOpasoBarenbHbIC
paboThl | paboTEI PeCYpCBI
«Ctpoenue aromMa. XUMHUYECKast CBA3bY https://m.edsoo.ru/00a
db486
66 ||[Pe3epBHbIil ypok. O000IICHHE U 1 bubmuorexka [JOK
CHUCTEMAaTH3alMs 3HAHHH https://m.edsoo.ru/00a
db33c
67 ||Pe3epBHbIii ypok. O000IIICHHE U 1 bubmuoreka [JOK
CHUCTEMAaTH3aIMs 3HAHHH https://m.edsoo.ru/00a
d9ch2
68 ||Pe3epBHbIii ypok. O000IIICHNE U 1 bubmuorexa [JOK
CHUCTEMAaTH3aIMs 3HAHHH https://m.edsoo.ru/ff0
d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
[MTPOI'PAMME

IIpoBepsiemble TPeOOBaHUA K Pe3yJbTATAM OCBOCHHMSI OCHOBHOM

o0pa3oBaTebHOM MporpamMmsl (8 Kiacc)

Kon [IpoBepsieMbie MTpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MIPOBEPSIEMOTO MIPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS
pe3ynbTara

1 ITo Teme: "IlepBoHayaabHbIC XUMUUECKHE MTOHATHUSA"

11 pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKUX TIOHSATHI: aToOM, MOJIEKYIa,
XUMHYECKMHM  3JEMEHT, MPOCTOE BEILIECTBO, CJIOXHOE BELIECTBO, CMECh
(omHOpOIHAs W HEOJHOPOJAHAs), BAJCHTHOCTb, OTHOCHTENIbHAs aTOMHas |
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJSpHAs mMacca, MaccoBas
JI07Is1 XMMHUYECKOTO 3JEMEHTa B COEIMHEHHM, MOJISIPHBIA 00BEeM, XUMHYECKas
peakuus, KinaccuuKanys peakluid: peakiuy COCIUHEHUs, PEaKIMU Pa3JIoKEHNUs,
peaKkIMM 3aMeLIeHMs, peaKkIMM OOMEHa, 3K30- U HHAOTEPMHUYECKHE pEeaKluH,
TEIIOBOM 3 EeKT peakiuu, pacTBOpP, MaccoBas J0Jid BellecTBa (MpPOLIEHTHas
KOHIIEHTpALUs1) B pacTBOpE

1.2 WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U MPUMEHSTh 3TH
MOHSTHS ITPH ONTUCAHUM BELLIECTB U UX MPEBpaIICHUN

1.3 UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIUKY JJISl COCTaBi€HHUS (OpPMYJNl BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaKIUN

14 pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUS MacChl BEILECTB, MIOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJISIPHOTO YU€HUs1, 3aKoHa ABOTaapo

1.5 OTIpeNieNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX

1.6 KIIACCU(UIIUPOBATh XUMUYECKHE PEaKIuu (M0 YHCIy U COCTaBy YYacCTBYIOIIMX B

peaxkuy BEIIEeCTB, M0 TEIIOBOMY 3P (DEKTY)
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1.7

BBIYUCIIATH OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO 1 MOJISIDHYIO MAaCChbl BEICCTB

1.8

BBIYUCIIATE MaCCOBYIO JOJIIO XUMHUYCCKOI'O 3JIEMCHTA I10 (popMyne COCAMHCHUA,

1.9

BBIYUCIIATH MaCCOBYIO JOJIIO BECHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHO-HAYYHbIE METOJbI MMO3HAHUs - HAOII0JIeHUE, U3MEPEHHE,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (peasibHbIN U MBICIICHHBIN )

ITo Teme: "Baxxnelime npeacTaBUTEIN HEOPraHUUYECKUX BELIECTB"

2.1

PacCKpbIBATb CMBICI OCHOBHBIX XUMHWYCCKUX MMOHSATHUH: OKCHJa, KUCji0oTa, OCHOBAaHHC,
COJIb

2.2

OIPEICTISITh MPUHAICKHOCTh BEIIECTB K ONMPEICICHHOMY KJIacCy COSIMHCHUH IO
dbopmynam

2.3

KJIaCCI/I(bI/II_II/IpOBaTL HCOPTraHNYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBONCTBA BEIIECTB Pa3IMYHbIX
KJIACCOB, TOJATBEpXkJasi OINKMCAHME IIPUMEpaMU  MOJIEKYJSIPHBIX yYpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN

2.5

IMIPOIrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCUMOCTH OT UX Ka4YCCTBCHHOI'O COCTaBa,
BO3MOXHOCTHU IMTPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHLIX YCIIOBUAX

2.6

cleoBaTh IpaBUIaM IIOJIb30BAHMUSI XUMHYECKOM IOCyloll M 1abopaTopHbBIM
0o0opy0BaHUEM, a TaK)Ke MpaBUJIaM OOpallleHHs C BEIECTBAMHU B COOTBETCTBUM C
MHCTPYKUMSMU IO BBINOJIHEHUIO Ja0OpPAaTOPHBIX XMMHMYECKHUX OIBITOB 110
HOJYYEHHUI0O U COOMpPAHUIO Ta3000pa3HbIX BeELIECTB (BOJOpPOJA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEICHHOM MacCOBOM JI0JIEM pPacTBOPEHHOIO
BEUIECTBA, IUIAHUPOBaThb M  INPOBOJUTh XHMHUYECKUE DKCIEPHUMEHTBI IO
pacro3HaBaHHUIO PACTBOPOB ILEN0YEH U KUCIIOT ¢ HOMOIIBIO HHANKATOPOB (JIAKMYC,
deHondranzent, METUIOPAHX U APYTrHe)

2.7

MMPpOBOAUTD pPACYCTHI I10 YPABHCHHUIO XUMHYECKOU peaknuuu

ITo Teme: "llepuommueckuii 3akoH u Ilepuoanueckass cucTreMa XUMHUYECKHUX
sanementoB JI.MI. MengeneeBa. CrpoeHne aToMoOB. XUMHYECKas CBS3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH"

3.1

PacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKHUX MOHATHI: SAPO aToma, 3JIEKTPOHHBIH
CJIOM aToMa, aToMHasi opOWTajb, paAMyC aromMa, XMMHUYECKas CBs3b, MOJSpHAs U
HENOJISIpHAsl KOBAJIEHTHAsI CBA3b, IEKTPOOTPHULATEIBLHOCTh, UOHHAs CBS3b, WOH,
KaTHOH, aHUOH, CTENICHb OKUCIICHUS

3.2

KJ'IaCCI/I(l)I/IHI/IpOBaTI) XUMHNYECKHUEC 3JICMCHTBI

3.3

ONHKCBHIBATh W XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuonnueckoil cucremsl
XUMHUYECKHMX AJIEMEHTOB: pa3inyarh MOHATHUS "Ti1aBHas noarpymnmna (A-rpymmna)" u
"mo6ounas noxarpymnna (b-rpynmna)", "maneie" u "Oonpime" nepuobl

3.4

packpsiBaTh cMbIci [lepuoanueckoro 3akona /.M. MenzaeneeBa: 1eMOHCTPUPOBATH
MMOHUMAaHUE MEePUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JIEMEHTOB OT MX
nonokeHus B [lepuonnueckon cucreme




3.5

COOTHOCUTH 0003HAYCHMsI, KOTOpbIe UMEIOTCs B Tabnwuie "llepuoanueckas cucrtema
xumudeckux snemeHToB .M. MenneneeBa" ¢ YUCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB W 3apsij sipa, OOIIee YUCIOo
3JIEKTPOHOB U paclpeesieHUue X MO0 AIEKTPOHHBIM CIIOSIM)

3.6

OnpeaACIATh CTCIICHb OKUCIICHUSA 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

ONpCACIIATL BUJ XHUMHYCCKON CBSI3U (KOBaJIeHTHaﬂ u I/IOHHaH) B HCOPraHUYCCKUX
COCAUHECHUAX

IIpoBepsieMble 3JjIeMEHTHI coAepkaHud (8 Kiacc)

Kon

[IpoBepsiemMblil 3J1eMEHT coaep KaHus

HepBOHa‘{aJ'ILHBIe XUMHNYCCKUC ITOHATHUA

11

[Ipenver xuMuu. Ponb XMMuM B JKHM3HHM 4eloBeka. XHMHs B cUCTeMe HayK. Tema u
BelecTBa. GU3NYECKUE CBOKMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB

1.2

[TonsiTe o Meromax mo3HaHWs B XuMHUHU. UucTele BemectBa M cmecH. CrnocoOsl
pas3aeneHus cmecen

1.3

ATOMEI H MOJICKYIJIBI. Xumudeckue 3yeMeHThl. CHMBOJIBI XHMUYECKHX JJICMEHTOB.
HpOCTBIe H CJIOKHBIC BCIIICCTBA. ATOMHO'MOJ’ICKYJIHpHOG yY4eHUue

14

XuMuueckas (I)OpMyna. BanenTHOCTP aTOMOB XHWMHYECKHUX DJIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCHICCTB. OtHocutensHas aroMHas wMacca. OTHocUTENIbHAs
MOJICKYJIIpHas Macca. MaccoBas 101 XUMHYECKOT'O JIEMEHTa B COCMHEHUU

1.5

KonuyectBo BemectBa. Monb. MonsipHast macca. B3auMoCBsA3p KONIMYECTBA, MAacChl U
YuCia CTPYKTYPHBIX €IMHHMI] BellecTBa. PacueTsl mo popMynaM XUMHUECKUX COSTUHEHUHN

1.6

dusuyeckrue W XUMHYECKHE SIBIIEHUS. XHUMHUYECKas pC€aknusga U €€ IMPU3HAKH. 3akoH
COXpaHEHMSI MAacChl BEIIeCTB. XuMudeckue ypaBHeHHs. Kiaccuduxamuss XuMuYecKux
peakiuii (CoequHeHus, pa3aoKeHUs, 3aMeIIeHUs, 0OMeHa)

1.7

XVUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOM MOCY10M, ¢ MpaBuiIaMu pabOThI B
nabopaTopuu U NMpHEMaMHu OOpalleHusi ¢ JabopaTOpPHBIM 000pYIOBaHUEM, M3y4YEHHE U
onucaHue (PU3MUECKUX CBOMCTB OOPa3lOB HEOPraHWYECKUX BEIECTB, HAOJIOJIEHUE
¢u3nyeckux (IUIaBICHUE BOCKA, TasHUE JIba, pACTUPAaHUE caxapa B CTYNKEe, KUICHHE U
KOHJIEHCALlUs BOJIbI) M XMMHUYECKUX (FOpEeHHE CBEYH, IPOKATMBAHUE METHOW MPOBOJIOKH,
B3aUMOJICIICTBME MeNla C KHUCJIOTOH) SIBICHMH, HAONIOJEeHHE M ONMCAaHUE IPHU3HAKOB
NPOTEKaHNUs XMMHUYECKUX peakuui (pasjiokeHue caxapa, B3aUMOJAEHCTBHE CEpHOM
KHUCJIOTBl C XJOpHIOM Oapus, pasznoxenue ruapokcuna meau (II) mpu HarpeBanum,
B3aMMOJICHCTBHUE Kere3a ¢ pactBopoMm comu Meau (II), m3ydenne cnocoOoB pasmeneHus
cmeceil (C TMOMOUIbIO MarHura, (UIBTPOBAHUE, BBIMAPUBAHUE, JIUCTHIUIALIUA,
xpomaTorpadusi), MpoBeIeHUE OUYMCTKHA IOBAPEHHOM COJIM, HAOJIOJEHWE M OINHCaHue
pE3yJIbTAaTOB IPOBENEHUS OIbITa, WUIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUs Macchl,
CO371aHNe MOJIeNIel MOJIEKYIT (ITapOCTEP KHEBBIX )

Baxnelimue npencTaBuTeNn HEOPraHMYECKUX BEIIECTB




2.1

Boznyx - cmech razos. CocraB Bo3ayxa. Kucioponx - 31€MEHT M IPOCTOE BELIECTBO.
Haxoxnenue xuciopona B mnpupoje, (pu3ndecKkue U XUMHMUYECKHE CBOMCTBA (peakuuu
ropenusi). Oxcuapl. Ilpumenenue xkucmopoga. CrocoObl MOMyd4eHHS KHUCIOpOAa B
nabopatopun U mnpombliuieHHOCTH. KpyroBopor kucimopoga B mpupone. O30H -
aJUIOTpOIHas MoAU(UKAIMA KUCIOPOAa

2.2

TeroBoil 3¢ ¢deKkT XUMHUYECKOM peakiuh, TEePMOXUMHUYECKHUE YpaBHEHHS, 5K30- U
HAOTEPMUYECKUE PEAKIMU. TOIUIMBO: yrojb U METaH. 3arpsA3HEHHUE BO3/yXa, YCUIICHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSI

2.3

Bomopon - anemeHT W mpocToe BemecTBO. HaxoxaeHue Bopopoja B IPUPOJE,
du3nYecKue U XMMHYECKHE CBONCTBA, MPUMEHEHUE, CrocoObl momydeHus. Kucinorer u
COJIH

24

Monsipablii 00BbeM ra3oB. PacueTsl 10 XUMUYECKUM YPaBHEHHSIM

2.5

®dusnyeckue cBoiicTBa BoAbl. Boma kak pactBopurtenb. PactBopbsl. HackilieHHbie u
HEHACBIIICHHBIE paCTBOPHL. PacTBOpUMOCTH BelIeCTB B Bojie. MaccoBasi 107151 BEIIECTBA B
pacTtBope. XUMHUYECKHUE CBOWMCTBa BOAbL. OcHOBaHuUsA. Posib pacTBOpOB B MpHUpOJEC U B
JKU3HM YesioBeka. KpyroBopoT BoJsI B Ipupo/ie. 3arpsisHeHUE NPUPOIHbIX Boa. OxpaHa U
OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccugukanus Heopranmdeckux coenuHeHuid. Oxcuabl. Kiaccuduxanus okcuaoB:
coneoOpasymomue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHBIE) H HECOoIeoOpa3yroIue.
Homenknarypa okcujoB. ®usnueckue M XUMHYECKHE CBOWCTBAa OKCHaOB. llomydeHue
OKCH 0B

2.7

OcnoBanus. Krnaccudukanus OCHOBaHMI: WIETOYM W HEPACTBOPUMBIE OCHOBaHMSI.
Homenknarypa ocHoBaHuil. @u3nyeckue W XUMHUYECKHE CBOIICTBA OCHOBaHUHU.
[Tonydyenne ocHOBaHMIA

2.8

Kucnotsl. Knaccupukanus kucnor. Homenknarypa kucinor. @uznyeckue U XUMHUYECKHE
cBoiicTBa kucnoT. Psan akruBHoctu metamioB H.H. bekerosa. [lonyuenue kuciaor

2.9

Comu. Homenknarypa coneil. @usznueckue U XUMHUYECKUE CBoMcTBa coseit. [lomyuenue
coJen

2.10

I'eneTnueckas CBA3b MEKAY KiIaCCaMU HCOPTraHUYICCKUX COeIUHEHUI

2.11

XVMMHYECKUI DJKCIEPUMEHT: KAaueCTBEHHOE OIPENEICHUE COJEp)KaHUs KHUCIOpoJda B
BO3JyXe, IOJyueHue, coOupaHHe, paclno3HaBaHHUE U H3YYEHHME CBOMCTB KHCIOPOJa,
HaOJroIeHne B3aUMOJICMCTBUS BEIIECTB C KHCIOPOJOM M YCIOBUS BO3HMKHOBEHHS MU
MpPEeKpaleHUs] TOpeHusl (1okapa), 03HaKOMJIEHHE C 00pa3laMi OKCHJOB U ONMHCAHHE MX
CBOWCTB, MOJy4YeHHE, COOMpaHUE, pPACHO3HABAHWE W M3Y4YEHHE CBOMCTB BOJOpOJA
(ropenwue), B3auMoieiicTBue Bojopoaa ¢ okcuaom meau (II) (Bo3aMOKHO UCIONIB30BaHKE
BUJEOMATEpHUaoB), HAOMIOJEeHHEe OO0pa3llOB BEUIECTB  KOJUYECTBOM |  MOIb,
UCCJIEIOBaHHE OCOOEHHOCTEH pPACTBOPEHHUS BELIECTB C PA3IU4YHON pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIIEHHON MacCOBOW JJOJIEN pacCTBOPEHHOI'O BEILECTBA,
B3aMMOJICIICTBHE BOJBI C METAUIaMU (HaTpUeM M KallbliieM) (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), ONPEIECICHUE pPAcTBOPOB KUCIOT M IMIEJOYEd C IOMOIIbIO
WHIMKATOPOB, UCCIIEJOBaHHE 00pa3ll0B HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJIoIeHne M3MEHEHHUs OKPAacKM HWHAMKATOPOB B pacTBOpax KHUCIOT U IIesiouei,
u3zydyeHue B3aumozeicteust okcuna meau (II) ¢ pactBopom cepHOW KHUCIOTHI, KHCIOT C
METaJlJIaMHM, PpEakUMd HeWTpalu3alMM, IIOJIy4YeHHE HEpacTBOPUMBIX OCHOBaHUH,




BBITECHEHUE OJHOTO METajla OPYTHM U3 pacTBOpA COJIH, PELICHUE DKCIIEPUMEHTAIbHBIX
3aja4 o teme "BaxHeiire Kaacchl HEOPraHMYECKUX COeTUHEHUI"

3 Ilepnonnueckuin 3akoH u llepuogmyeckas cucreMa XuMuyeckux 3yeMeHros JI.M.
Meunneneesa. Ctpoenue aTOMOB. Xumnueckas CBSI3b. OKHUCIIUTENLHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

3.1 [lepBble TONBITKH KIACCU(PUKAIMM XUMHUYECKUX dJIeMeHTOB. [loHartue o rpymmax
CXOJIHBIX AJIEMEHTOB (ILETOYHbBIE U IIEIOYHO3EMENbHBIC METAJUIbl, TalIOTeHbI, HHEPTHHIC
rassl). DJIEMEHTBI, KOTOpbIe 00pa3yloT aM(poTepHbIe OKCHUIBI 1 THAPOKCHIBI

3.2 Ilepuonnueckuin 3akoH. Ilepuogmyeckas cucremMa Xumudeckux daemeHToB J[.H.
MenneneeBa. Koporkonepuoanas u nnuHHonepuoanas popmsl [lepuoanueckoit cucrembl
xumuueckux viemeHToB .M. Menneneesa. Ilepuoasl u rpynnbl. OU3MUYECKUN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U FPYIIIIBI JIEMEHTA

3.3 Ctpoenne artomoB. CoctaB aroMHbIX sifep. M3zorombl. Onektponbl. CrpoeHue
AJIEKTPOHHBIX 000JI04eK aToMOB MepBbIX 20 XMMHUECKUX 3JeMeHTOB lleprnoanueckoit
cucrembl J[.M. MenneneeBa. XapakTepUCTHKa XHMHYECKOTO 3JIEMEHTa IO €ro
nostoxkenuto B [lepuogunueckont cucreme .M. Menneneena

3.4 3aKOHOMEPHOCTH M3MEHEHHUS pajiiyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAINIMYECKHUX
U HEMETAUIMYECKUX CBOMCTB MO rpynmnam M nepuojnaMm. 3HaueHue llepuoamueckoro
3akoHa W lleprnoanYecKod CHCTEMBI XMMHYECKHUX 3JIEMEHTOB Ui PA3BUTHS HAyKU H
npaktuku. J[.1. Menzenees - yueHsblil U TpaKIaHUH

3.5 XuMudeckas CBSI3b. KoBasentHas (monsipHast u HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPUIIATEIIBHOCTh XUMUIECKUX IIEMEHTOB. MlOHHAs CBSI3b

3.6 Crenenp  okucineHusd. OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE  peakuuu. IIponeccs
OKHCJIEHHS U BOCCTaHOBJIEHHs. OKUCIUTENN U BOCCTAHOBUTEIN

3.7 XVUMUYECKUH 3KCHEPUMEHT: HU3ydeHue oOpa3loB BEIIECTB METAIJIOB M HEMETaJUIOB,
B3aMMOJEICTBUE THAPOKCHIA IIMHKA C PacTBOpaMHM KHCJIOT M ILIENOYEH, NMPOBENCHUE
OMBITOB, WIIIOCTPUPYIOIUX MPHUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKUui
(ropeHue, peakuuu pas3ioKeHUs, COETUHEHUS)

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

Xumust. 8 kimacc: y4ue0. ais obmieoopazoBarenbHbIX yapexaenuii / O.C. TabpuensH. - 3-e u3.,
crpeotut. - M.: Jlpocga, 2022. - 286 c.

Xumust. kace: yae0. s oomeodpazoBatennbHbiX yupexaenuit / O.C. ['abpuensH. - 3-¢ u3/., CTPEOTHIL.
- M.: [lpoda, 2022. - 288 c.
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HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbl CETU UHTEPHET
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http://him. 1september.ru Enunas komnekuust LIOP: [Ipenmernas kowekuus «XuMHs
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