TOMKA ’\ POCTA
L]

PABOYAA MPOMPAMMA NO XUMKK
¢ ucnonsiopaHuem obopynosanma uentpa «Touka pocra»
ans oby4yarowmuxca 8 — 9 knaccon

Ha 2022 — 2023 yuyebubin rog

c Kemenopt

2022r.

Cociaentens: batbipos .11
yUuTern xumMmui, Suonorau,

BblCLLGH KaTelropms.
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MosicHUTENbHas 3anucka
Pabouaa nporpaMma no xvmum Ha yposHe 0CHOBHOTO 06ulero obpasosaHua coCTaBneHa Ha OCHOBE NOMOXEHUA U TpeGoBaHU K pesynbraram 0CBOEHNA
OCHOBHOW 0OpasoBaTenbHON NPOrpPaMmMbl.

B COOTBETCTBKM C

nperpamwve y4ebH npeameta, kypca MKQY « KEMCHMIOPTOBCKAA COLLI»
) “UYE eHHoCTeR « Toyka pocTa», C034aHHOTOo Ha
. MO EMCWIOPTCBCKASR COLW I | TAHQIOILIMACR BCTECTRORKOHAYYHORA, M3 TeMATUYECKO, MHCpPMaLMOHHON rPaMOTHOCT A,
' , B COLUCHCTROL SLINOB €CTCCTREHHOHAYYHON U TEXHONOIMYECKOW HaNpPaBneHHOCTH, a
c o) 1M M «Duanka», « Xumuna», «EBuronorna. « TexHonorms».

] P ;.\ Y B € A 13 0y P BIN .;_p.,: IETAM «
Ha Gase uentpa «Toqka pocray obecneunsaerca peasividauns uOpasosaresibhblX 1pOIPaMM eCTECTBEHHOHAYYHOW KU TEXHONOTMYECKOI HanpaBNEHHOCTERN,
PaspaboTaHHsIX B COOTBETCTBMM C TPeBOBaHMAMU 3aKOHOAATENbCTRA B chepe 06pazoBaHUA U ¢ y4ETOM pekomeHaaLun PeaepansHOro onepartopa
yuebHoro npeameTa «Xumusy». ObpasosatensHas nporpaMma no3BoNAeT MHTerpupoBaTth peanuayemble 34eck NoAxX0oabl, CTPYKTYPY U codepXaHue npu
opranusauum obydeHnsa xumum B 8—9 knaccax, BbICTDOEHHOM Ha Base Moboro u3 HOoCTynHbIX yyebHo-meToaudeckux komnnekcos (YMK). Ucnone3oeakue

o6opyfoeaHua LUeHTpa
«Touka pocTa» No3BOMSAET CO34aTh YCMNOBUS:
* AN5 paclumpeHins COLepKaHUsa WKONLHOr0 XMMUYeckoro obpasoBaHus:
¢ AnATNOBbILEeHUs No3HaBaTeNbHON aKTUBHOCT 0ByYaloLMXCs B ecTecTBeHHOoHay4YHon obnacTu;

*  ANA pasBuTMa NUYHOCTU pebeHka B Npouecce 0ByUYeHNs XuMlin, ero cnocobHOCTER, POPMIPOBAHUS U YAOBMNETEOPEHUS COLNAMBHO 3HAYUMBIX
WHTEPECCB W NoTpebHoCcTen;
*ANs paboTbl C 0APEHHBLIMU LLIKONBHUKAMMN, OPraHW3aumn ux pasBUTUA B pasnnyHbIx obnacTsax obpasoBaTenbHOK, TBOPYECKON 1eATENbHACTH.
MpumeHss uudposbie nabopaTopuu Ha YpPOKax XuMun, yyaiyuecs cMOoryT BbINONHUTL MHOXEeCTBO NabopaTopHbIX paboT v SKCNEPUMEHTOB Mo NporpaMmve
OCHOBHOW LUKOTbI.
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Kpartkoe onucadne noaxonos K oT DYKTYPUPORAHUKD MaTepnanos B obpazoparensHoOW nporpamme AQEV npegcrasnexbl cnegyrouive pasgensl
1. Martogk usyHeHua BeLecTB U XMMMYECKUX ABNEeHUR. JKcnepumeHTanbHbIe OCHOBLI XUMUW .
2 MNepsot HEIC XUMUUecKue nonaTus . 2 . PacTeopbl. 4.0OCHOBHbLIE KITACChl HEOPraHU4YeCcKknX coeguHeHnn. 5. Teopusa anekTponuTUHecKon
Ivccoumanmy B Xumudeckne peakuun. 7. XuMyU4ecrie aneMeHTbl (CBOMCTBA METaNfos, HEMETAanNSI0B U UX COEAUHEHNI).
SDMMCHT, TROAVLMOHHES CUCTEMA NIYUeHra xuMmun. OcHoBHOW (hopmoin yuyebHOoN
i 4 4 ] f e i r == ] _ =
JRIEM _L_vu_...,
y PEM X CHOBHC Guero oGpascpatuy oreogutes 140 vacos: 8 ktacce - 70 wacos; 9 knacc —70 4acos.
Dariviasn 00pascsalensHan nporpamma cGecrie4maacT yCBOCHME YHaLMMUCA BaKHEALNX XUMUSECRMX 3aKOHOB, TEOPUA W NOHATUIA, hopMmupyeT
MPCACTABASHUE O FOMM XMMNA B OKPYIKAIOWEM MUPE 1 Xu3HK YernoBeka. [1pu 3ToM OCHOBHOE BHUMaHUE yaensaeTcs CyLHOCTU

XUMUHECKUX peakuuii 1 MeTofam Ux oOCyLLECTBAEHNUS.

O.D_‘_S?._ M2 OCHOBHbLIX NPUHLIMANOB MOCTPOEHUA NporpamMmmbl ABNAETCA NPpUHUKUN AOCTYMHOCTA . HW_AD_.._meSE__mI.._.mDUIU_m AaHHblE, NONYYEHHbLIE yYalLMMKWUCA NPpK
BLINCITHEHWN KONUYECTBEHHbIX OMbITOB, MNO3BONSIOT YHALMMCA CAMOCTOATENbHO AenaTh BbIBOAbI, BEIABMATL 3aKOHOMEPHOCTK. [0AX0AbI, 3aN10MeHHbIE B
coaep:kaHue NporpaMmbl Kypca, co3faroT HeobxoAUMbIE YCIOBUA ANs CUCTEMHOIO YCBOEHUS YYaLLMMWUCS OCHOB Hayku, Ans obecneyeHus passnBaoLLero v
BOCNUTbIBaKOLLEro BO3AENCTBUSA 00yYEeHUs Ha NMUYHOCTb yYaLlerocs.

dopMuUpyemble 3HaHWUA JOMKHBI CTaTb OCHOBOW CUCTEMbI YOEXAEHWIA LWKOMBHUKA, LIEHTPANbHbIM S4POM €ro Hay4HOro MUPOBO33PEHUR.

Onucanve maTepuanbHo-TEXHUYECKOW Dasbl LUeHTpa «Todka pocTay,
MCMONbL3YEeMOoro Ans peanusaumuobpasoBaTenbHbIX NPOrpaMMm B pamkKax npenofaBaHus XMMUK

Hugppoeas (komnbromepHas) nabopamopus (LJ1), nporpaMMHo-annapaTtHbIin KOMMIEKC, AaTYNKOBast CUCTEMa — KOMMNEeKT y4ebHoro obopynosaHus,
BKMIOYAIOLLNIA MU3MEPUTENbHBIA BNOK, MHTEep(enc KOTOporo no3sonseT obecneyrBaTh CBA3b C NePCOHaribHbIM KOMMbIOTEPOM, 1 HAbOP AaTYNKOB,
PErNCTPUPYIOLLIMX 3HAYEHWA PasnUYHbIX (DU3NYECKUX BENUYWH.

Hamyuk memnepamypsi niamuHoebIl — NPOCTOW U HAAEXHbBIN A4aTYUK, NpeaHa3HaqYeH ANs U3sMepeHns TeMNeparypbl B BOAHbIX PacTBopax v B ra3oBbiX
cpenax. Vimeet pasnuuHbiid AnanasoH nameperuin ot —40 go +180 <C. TexHu4eckne xapakTepucTnky AaTyunka ykasaHbl B MHCTPYKUMK NO

akcnnyartauuu. Jamyuk memnepamypbsi mepMonapHbil npeaHasHavyeH Ana usmepenns Temnepatyp Ao 900 <C. McnonbayeTca npu BbinonHeHuu padoT,
CBA3aHHbLIX C U3MEPEHMEM TeMNEPATYP NNamMeHK, NIaeBNeHNA U PasnoXeHUsa BELWECTB.

Hamyuk onmuyeckoli nnomHocmu (Komopumemp) — npeiHasHa4eH A9 N3MePEeHUs ONTUYECKON NAOTHOCTN OKpaLLEHHbIX pacTBOPOB. Vcnonb3ayeTtcs
npu nayyeHnn tem «PacTtBopbl», « CKOPOCTE XMMUYECKWX peakuuii», onpefeneHnn KOHUEHTpauun oKpaLtleHHbIX NOHOB.



TOUYKA ’\ POCTA
N hm.‘:....tt kﬁcﬁt@.&ozom SOJD:vmw\mqnn ANA KOINMNYeCcTBeHHOro onpepeneHna coaepxaHuda MoHOoB Xnopa B BOAHbIX pactsopax, rnovyse,

NPOAYKTaX nuTaHus. K fartymky nogknioYaeTcs MOHOCENEKTUBHbLIN anektpog (MC3) (paboyunit anekTpoa), NoTeHumnasn KOTOporo 3aBUCHT OT KOHLEHTpaLun
ONpefenaemMoro noHa, B JaHHOM cry4ae 0T KOHLUEeHTpauun annoros Cl . Motexuuan MC3 ONpedensioT OTHOCUTENLHO 3NEKTPOAA CPaBHEHUS, Kak NpaBuIio,

xnopcepebpsaHoro.

famuuk Humpam-uoHoe npeaHasHaveH A4NA KONMYECTBEHHOTO ONpeAeneHns HUTPaToB B Pa3NUuHbIX OB beKTax OKpYKaloLLen cpefibl: Bofe, OBOLLAX,
hpykTax, kKonGacHbIX U3nenUsx n 1.4,

Muxpockon yugpoeod npepHasHayeH Ans nayyenHns hopMbl KpUCTaNnoB 1 HabNAEHUS 3@ POCTOM KPUCTANIOB.

Annapam ons npoeedeHUsT XUMUYECKUX peakuyul (Af1XP) npefiHasHayeH 4N NonyYeHus N AeMOHCTPaLMK CBOMCTB TOKCUYHBIX NApoB U ﬂmmom... aTtn
BEIWLECTBa nonyvarored g konbe-peaktope, u Npu HarperaHni (Wnn Hes HarpeBaHua) razoo6pasHbIe BEILIECTEA NPOXOAST YEpes NOrnoTUTENbHLIE EMKOCTI
(Hacaskm) ¢ pacTBOpaMK peareHToB, BCTYNAOT C HAMK B peakuuto. N30bIToK rasa normowaeTes XUOKUMU 1 TBEDALIMU peareHTaMu, a Takke
aKTMBMPOBAaHHbIM YIMEM. Anapar Yatle BCero Ucronb3yioT A NonyYeHns  AEMOHCTPALMIY CBOWCTE XNopa,

ceposogopona. flpubop Ans deMOHCMPAaUUU 3a6UCUMOCITIL CKOPOCITIU XUMUYECKUX peaxkyul om pasnu4HbIX haxKmopoe UCNONbIYIOT NPY M3YYeH UK

TEMBI!

«CKOPOCTE XUMUUECKOU PEAKIIMA» 1 TENNOBOTO SAheKrTa XMMIYECKIX peaktnin. {1pubop NaéT BO3IMONHOCTE AKCNEPUMEHTANBHO MCCNeAoBaThk BAUAHME Ha
CKOPOCTL XUMWUHECKYX PeakLmMi Cneaylowmx hakTopos: NPUPOALI Pearnpylolnx BEWEeCTB, KOHLIEHTPALMM pearvpyoLLmMX BetecTs, Nnowaam rpaHnLbl
Pasaena pas B reTeporerHbIX CUCTeMAaX (MOBEPXHOCTU CONPUKOCHOBEHNS MEX1Y PErMPYILMU BELLECTEAMN), TeMnepartypsl, karanuaaTtopa, uHrmburopa.

Muneimka-dozamop — npucnocobnexune, NCnonbayemoe B NabopaTopun ans OTMEPUBaHWA ONpeaeneHHoro 00beMa XUAKOCTA. [ TUNeTK BbinyCKakTcs
IEPEMEHHOIO 11 NOCTOAHHOTO 06beMa. B KoMniekTbl 060pyAOBaHUS 11 MEAULMHCKIMX KNACCOB BXOAAT YA0GHBIE NMUNETKU- 4033aTOPBI OAHOKAHANbHBIE,
ROIBOSAIOLINE HACTPOUTL HEODXOAUMBIN 0BBLEM OTOMPAEMOM XUAKOCTHU B TPEX PA3NNYHbLIX ANANA30HAX.

Barsi KOMGUHUPO@aHHas PEAHAZHAYEHE ANA HAIPEBa CTEKNAHHBIX 1 (hapdoposbix cocyoB, koraa Tpebyeicsa cosaaTe BOKPYr HarpeBaemoro cocyia i
PaBHOMEpHOE TEMNEPaTypHoe none, nabexarts NCNONbL30BAHUA OTKPLITOrD NITAMEHU U PACKANEHHON aNeKTpUYeckon cnupani. Kopnyc koMBUHUPOBAaHHOM
Garu caenad us anoMuHus. XKnakocTHas YacTb KOMBUHUPOBAHHOM BaHM 3aKPbIBEETCH KOMbLAMW PasnnuHoro guamerpa.

Mpubop Gnsa nonyverus 2azoe NCNONL3YETCH ANS nonyJeHust HeBONbLWMX KONUYEeCTs ra3oB: BOAOPOAA, KUCNOPoAa (M3 nepokcuaa Bogopona),
YITIEKUCTIONo rasa.

Pafovan nporpamma no xuminm gns 8—9 knaccos
€ UcnonesoeaHuem obopyaosauus ueHTpa «Touka pocra»

Ha base ueHTtpa «To4ka pocta» obecrieunsaeTcs peann3ayuns 06pasoBaTenbHbiX NPOrpaMmmM eCTECTBEHHO-Hay4HON U TEXHOMOMMYECKOW HanpaeneHHoCTen,
Pa3pabOTAHHbIX B COOTBETCTBMM C TPeBOBAHUSIMU 3aKOHOAATENbCTRA B chepe 0bpasoraHmMs U ¢ Y4ETOM pekoMmeraalnin GegepansHoro oneparopa
y4ebHoro npeameTa « Xumusi» .

O6paszosarensHas nporpaMma no3sonsaer MHTETpUpoBaTh peanuiyemMble NOAX0AbI, CTPYKTYPY W coAepxaHne npu opraHusayun obyyerus xummm B 8—9
Knaccax, BbICTpoeHHOM Ha base moboro n3 JocTynHbIX y4eBHO-MeToANYECKUX KOMNAEKCOB (YMK).

Ycnonbaopanue obopynosarivg « Touka pocTa» npu peanvsauum gaHHon O noseonser coznaTb YCroBUA:



2. . lNepBoHavanbHbie xuMudeckue noHATUA - 3 . Pacteopsl. 4 OCHOBHBLIE KNACChl HEOPTaHUYeCcKUx coeanHeHny. 5. Teopusa anexkTponnTuieckon
anccoumaumn. 6. Xumuyeckne peakummn. 7. XMMUYECcKne anemMeH bl (CBOINCTBa MeTannoB, HEMETANNoB U UX COeLUHEHNA).

B ocHOBY BblAENEHWSA TAKUX PA3ENIOB 3aN0XKEH XNMUYECKNA SKCTIEPUMEHT, TPAAULMOHHANA cucTema usyyeHns xumun. OcHoBHOM GPopMOoN y4yebHou i
AEATENBHOCT ABNAETCA XMMWYECKMI AKCNEPUMEHT, NPOBOANMBINA B Buae nabopaTopHbX, npakTudeckux pabot u gemMoHcTpauunin. JeMoHCTPaLUUOHHBIX
SKCNepUMeHT NPoBOANTCA B TOM ChyYae, ecnu OH onacex Ang BbiNonHeHWA yHalumMmncs unu SE@:UESSOD :USGDU npeacrasneH B eJMHCTBEHHOM
aKsemnnsipe.

Ans wayyeHuna npeaMeta «XMMKUA» Ha 3Tane oCHOBHOro obuiero obpasosanua otsoautca 140 yacos: 8 knacc - 70 yacos; 9 knacc —70 Yacos.
JdanHas obpasoBatensHas nporpavMma o6ecneunBaeT yCBoeHUe Y4atlMMIUCH BaXKHENLUMX XUMWYECKUX 3AKOHOB, TEOPWIA 1 NOHATUN, dopMupyeT
NpeAcTaBeHne O PONK XMMUM B OKPYXKAKLLEM MUPE W X3HU Yeroseka. [1pyn 9ToM OCHOBHOE BHUMaHUe yOEenaeTca CYyLHOCTN

XMMUYECKUX PEaKUMin U METOAaM UX OCYLLECTBNEHWA.

OaHUM U3 OCHOBHBIX NPUHLMNOB NOCTPOEHUS NPOTPaMMbl ABMAETCH NPUHLMUI JOCTYNHOCTH . DKCNEPUMEHTASTbHBIE AaHHbIE, NOMYyYeHHbIe yHalMmMmucs npu
BbINOMHEHWU KOAUYECTBEHHbIX OMNbITOB, NO3BOMAIOT YYaLMMCH CaMOCTOSITENBLHO AeNnaTth BbiBO/bI, BbIABRNSATE 3aKoHOMEPHOCTH. [1oaxoab!, 3an0XeHHbIe B
cofiepxaHue NporpaMmMbl Kypea, co3farT HeoDX0AUMBIE YCIOBWA [iNA CUCTEMHOIO YCBOEHUS YHaLLMMUCH OCHOB Haykin, Ana obecnedeHns pa3suBaioLero un
BOCNWTBIBAKLLIETO BO3AEUCTBUA 0BYYEHUS HA NUYHOCTL YYaLLIerocs.

DopMupyemMble 3HaHUS JOMKHE! CTaTh DCHOBOW CUCTEMbI YBEX/IeHUN LIKONLHWKS, LEeHTPAaNbHBIM A/1P0M €ro Hay4HOro MUPOBO33PEHUS.

Onrcaxne matepuansHo-TexHruyeckon 6asbl LeHTpa « Touka pocTay,
WCRONk3yeMOro ANy peanuszayuuodpasosarenbHbiX NPOrpaMM B paMkax npenogaBaHus XUMUU

Hugppoean (komnsromepHas) naboparmopus (Lf1), nporpaMmHo-annapatHbil KOMNAEKe, AartyukoBas cucTema — KomnnekT yuebHoro obopyaosaHus,
BITIOMSIOWAN M3MEPUTENbHBIN BNOK, uHTepdienc KoTOporo NO3BoAsAET 0becneunsaTh CBs3b C NePCOHANbHBIM KOMIbIOTEPOM, U HAbop A4aTYUKOB,
PETMCTPUPYIOLLMX 3HAYESHWA PasIniHbIX (PU3NHECKUX BEMUHUH.

Hdamuuk memnepamypb! NNamuHO8LI( — NPOCTON ¥ HAAEXKHbLIA 0aTUVK, NPEAHA3HAuEH 4N M3MEePEeHUa TeMnepaTtypbl B BOJHbIX PACTBOPax 1 B rasoBbiX
cpegax. Vimeer pasnuyHbii Arnanasor namepeHunin ot —40 o +180 «C. TexHUUeckue xapakTepucTukn Jartimka yKkasadbl B MHCTRYKLUK No

akcnnyarauui. Jamuuic memnepamypsi-mepmMonapHsiil npeaHasHadeH 4ns8 uamepeHuna Temnepatyp ao 900 «C. UcnonbsyeTcs npy BeiINnonHeHun paboT,
CBA3AHHBIX C M3MEPEHWEN TENMMIEpaTYp NNamMeH, NaBnexsns 1 pasnoXeHus BellecTs.

Hamyuk onmuvecKotINOMROCIU (KONOPUMEMP) — NPeHaZHAYEH ANs U3MEPEHUS ONTUUECKON NMOTHOCTH OKPaLUEHHbIX pacTBopoB. McnonbayeTcs
npu naydeHnn rem «PacTeopsy, «CKopoCTE XUMUYECKUX peakumity, onpeieneHnun KOHUEHTPaLyM OKpaLLeHHbIX MOHOB.

Hamuuk pH npeaHasHaveH Ans UamepeHus BOLOPOAHOro nokasarens (pH) BoAHbIx pacTBOPOB B Pa3nuyHbIX UCCNen0BaHNAX OB BEKTOB OKpyKatowen
cpegbi

Hamuuk anekmponposodHocinu NpeiHasHaveH f[iis V3MePEeHns YAENbHOW 3MEeKTPONPOBOAHOCTYV XUAKOCTEN, B TOM YUCE N BOJIHbIX PacTBOPOB
BewecTs. [TpuMmeHaeTcs Npu 3y“eHuu TEOPUM aNekTPONUTUYECKON AUCCOLMaLMK, XapaKTepucTk BOAHBIX PacTBOPOB



-A1A PACLMPEHNS COAEPKAHUS LLIKOMBHOMO XUMUYECKOro 06pa3oBaHus;

-A15t NOBLILEHUS NO3HaBATeNIbHOW aKTUBHOCTM 0DYy4aloLmMXCs B ecTecTBEHHOHayuHou obnacTu;

TOUKA "voq; . )
5 -Ang passutva nuuHocT pebérka B npouecce obyyeHns xumun, ero cnocobHoOCTER, (hopMUPOBaHUS W Y0BNETBOPEHUS COLManbHO

3HAYUMBbIX UHTEPECOB W NOTpeBHOCTEeN;

-Anst paboTel ¢ 04apEHHbLIMMK LLKOSNbHUKAMM, opraHusalmm Ux pasenTusl B pasrnnyHbix obnactax obpasoBarenbHou, TBOPYECKON AeATEeNbHOCTH.

HopMmil oueHOK 32 BCe BUALI NPOBEPOYHbLIX paboT

«5» — YPOB@Hb BbINOSIHEHUS TPEBOBAHUI 3HAYUTENBHO Bbillle YAOBNETBOPUTENLHONO: OTCYTCTBUE OLWMBOK, KaK Mo TEeKyLUeMy, Tak U Mo npeabigyLiemy
yueBGHoMy maTepuany, He Bonee oaHOro HeqouYéTa.

«4» — YPOBEHb BbiNONHEHUA TPebOoBaHUM Bbile YADBNETBOPUTENLHOTO: Hanuuue 2—3 olwnbok uim 4—6 HeJo4EToB Mo Tekyllemy ydebHomy marepuany;
He bonee 2 owmnboK uin 4 HeLO4ETOB N0 NMPONAEHHOMY MaTEpUany, UCNoMNb30BaHNe HepaLMoHanbHbIX NPUEMOB pelleHua y4ebHo 3aaaum.

€3 — LOOTATOMHBbIA- MAHUMASIbHbIL YDOBEHE BSINONHEHUA TPEBOBAaHWIA, NPelbsaBIAEMbIX K KOHKPETHON paboTte: He bonee 4—6 ownbok vnu 10 Heao4eTOB
no Tekyuiemy yuebHOMy maTtepuany, He Bonee 3—5 owmbok unv He Honee 8 HELOUETOR N0 NPOAAEHHOMY Yy4ebHOMY MaTepurany.

«2» ~— yPOBEHb BbiONHeHUSLTPEOOBaHUI HIKE YI0BNETBOPUTENLHOrO: Hanuuue Gonee 6 owwubok unu 10 HeQO4ETOB 1O TeKkyllemy maTtepuany; bonee 5
ownbok unu bosiee 8 HefOHETOB MO NPOMAESHHOMY MaTepuarny.

MIAHUPYEMBIE-PESYREFATHI OGBOEHUA
YHEBHOIMO NPEAMETA «XUMUHA» B OCHOBHOW ILKOJIE

M3yuerHne XiamMmin B OCHOBHOM LKONE HaNpPaBseHo Ha JOCTIDKE HUE 0BYYaIOLIMMUCA FIMUHOCTHBIX, METANPEAMETHBIX U NPEAMET HbiX Pe3ynbTaToB 0CBOEHUS
y4ebHoro npegmeta .

JInuHoCTHBIE pesynbTaTh

NnurHocTHbIe pesynbTarkh 0eBOeHUR NPOrPaMMsl OCHOBHOTO 0DLUero 0Bpa3oBaHus 4OCTUraloTCs B XOAe 0DYYeHUs XUMAW B @UHCTBE YHeDHON 1
BOCNUTATENLHOW AEATENbHOCTH OPrasnsaLmnin 8 COOTBETCTBUK C TPAANLMOHHBIMK POCCHACKMMI COLIMOKYNbTYPHBIMW U [y XOBHOHPABCTBEHHbIMI
LeHHOCTAMM, NPUHATLIMILE 00LISaTEE NPaBuNamMt ¥ HOPMaMK NOBEABHWS, U CNOCOBCTRYIOT NpoLeceam CaMono3HaHUsa, CaMopasBUTUS U CoLinanuaacimm
obyyaromxcs .

NnyHocTHBIE pesynbTaTel 0TpaxXaT chopMUPOBaHHOCTL, B TOM YMCHE B YaCTH:
Nampuomuyecko2o eocnumaHusn

1 UEHHOCTHOrO OTHOLUEHWS K OTEYECTBEHHOMY KYNIbTYDHOMY, UCTOPUHECKOMY ¥ HayUHOMY HACMEAMI0, NOHMMEHNS 3HaYEHUA XM MUYECKOV HayKu B
HKN3HW coBpemMeHHoro obujecTea, cnocobHOCTY BNade Tk AOCTOBEPHON rHAOPMaUmnein 0 NepesoBeiX AOCTMKEHUAX N OTKPLITUAX MUPOBOW ¢
OTEYECTBEHHON XUMUW, 3aNHTEPECOBAHHO CTU B HayuHbIX 3HaHWAX 06 ycTponucTBe Mupa v 0BLLIEeCTBa;



MpaxdaHcko20 socnumanus

1. NpefcTaBNeHns 0 COLManbHbLIX HOPMaX v NPaBUNax MEXITMYHOCTHBLIX OTHOLLEHWI B KONNEKTUBE, TOTOBHOCTH K PasHO0BPa3HO COBMECTHON
NEATENBHOCTYA NPU BbiNOMHEHUM yHeGHbIX, NO3HABATENbHbIX 3a4a4, BbINOMHEHUN XUMUYECKUX SKCNIEPUMEHTOB, CO3[1aHNN Y4eDHbIX NPOEKTOB,
CTPEMNEHUs K B3aUMONOHUMAHMIO 1 B3aWMONOMOLLIK B NPOLIECCE 9TOW y4ebHOoW AeATENbHOCTU, TOTOBHOCTU OUEHUBATb CBOE NOBEAEHUE U NOCTYNKK
CBOWX TOBAPULLIEN C NO3ULIM HPABCTBEHHbIX U NPaBOBbIX HOPM C YYETOM OCO3HaHWUSA NOCNEeACTBUA MNOCTYIKOB,

LleHHocmu Hay4Ho20 rMo3HaHus

1. MWPOBO33PEHYECKNX MPEACTABNEHUA O BELWECTBE U XMMUYECKOWM peakLmi, COOTBETCTBYIOLLUX COBPEMEHHOMY YPOBHIO DA3BKU TUA HaYKuU v
COCTABNAOLNX OCHOBY AN NOHUMEHUA CYLLHOCTY HAY4HOW KapTuHbl MUpa; npeacTaBneHnin 06 0CHOBHbLIX 32KOHOMEPHOCTAX PasBUTHA NPUPoabLI,
B3AWMOCBA3SIX YEN0BEKA C NPUPOLHOR CPELOoi, 0 DONKU XUMUK B MO3HAHUN 3TUX 3aKOHOMEPHOCTEN!

2. nosHapaTesibHbiX MOTUBOR, HaNPaBeHHbIX Ha NOMyYeHne HOBbIX 3HAHWA MO XMMUW, HEODXOAUMbIX nNa oB6bAcHEeHUa HabaaemMblxX NPOLIECCOB W
ABNEHWNA,

3. NO3HABATENbHOA ¥ UH(OPMALMOHHOW KyNbTYpbl, B TOM YUCIE HABLIKOB CAMOCTOSITENBHON paboThl ¢ y4eBHbIMKM TEKCTaMU, CNPaBOYHON
nuTepaTtypon, AOCTYNHLIMA TEXHUYECKUMI CPeACcTBaMU MHOPMALIMOHHBIX TEXHONOM N,

4. nHTepeca K 0Gy4eHuio 1 No3HaHmio, noBo3HaTENLHOCTH, TOTOBHOCTU K cNOCOBHOCTH K caMoobpa3oBaHnto, NCCNeoBaTenbCckon AeaTenbHOCTH, K
# ypoBHs! 0byueHuns B AanbHenWwem,

PopmMuUpOBAHUR KYBMYPLI wmo.comvm

1. OCO3HAHWUA LIEHHOCTIA XKM3HU, OTBETCTBEHHOIO OTHOIEHMSI K CBOEMY 3A0POBIO, YCTAHOBKA Ha 3/10POBbLIN 0BPA3 XN3HM, OCO3ZHAHMS NOCNENCTBUIA N
HERPUATUA BPEAKBIX NPUBLINEK (yNoTpeBneHus ankorons, HAPKOTUKOB, KypeHns), HeoBXxo4uMocT cobnofieHns Npasun 6e30NacHoCTY NpU
oBpallgHniA ¢ XUMUYSCRAMY BeLLlecTBaMK B ObITY U peankHOoW XKU3HM,

Tpydosozo gocnumatus

1. KOMMYHUKATUBHON KOMNETEHTHOCTY B 0B1LECTBEHHO foNneaHei, yuebHonccneoBaTenbekon, TBOPHECKON U IpYrvx Buaax AeATenbHOCTH, MHTEpeCca
K MPaKTUYeCcKOMY U3YHeHUIo NPoeccnii u TpyAa PasnmnyHoro poaa, B TOM HUCIEe Ha OCHOBE NPUMEHEHUA NPEAMETHBIX 3HAHUIA MO XUMWUK,
OCO3HEHHOrO BLIBOPa WHAMBMAYANbHON TPAEKTOPUK NPOACIKEHMs 00pa3oBaHns C yYETOM MAYHOCTHBIX MHTEPECOB 1 CrIOCOBHOCTW K Xnumun,
00LLeCTBEHHbIX MHTEPECOB 1 NOTPebHOCTER,

1. 3KOROEMNECKI LeREcnBpasHOr0 OTHOLIEHMUS K MPUPOAE Kak MCTOUHMKY XU3HY Ha 3eMile, OCHOBE €€ CyLIECTBOBAHNS, TOHUMAHNA LIEHHOCTM
3fopoBoro v GesonacHore 06pasa MM3HKU, OTBETCTBEHHOMO OTHOLLIEHWA K CODCTBEHHOMY (UINHECKOMY W NCUXUHECKOMY 3[10POBLI0, OCO3HAHWA

eHHocTu cobnioaeHns npasun besonacHoro noseaeHus npu patoTe ¢ BeLLecTBaMK, a TAKKE B CUTYaALWsIX, YrpOXarLUinX 340POBbI0 U XU3HU
noaen;

2. cnocoBHOCTU NPUMEHSITE 3HAHNS, MONYYAEMBIE NP N3YYEHUM XMMIAU, 19 PELSHUS 33[a4, CBA3AHHDBIX C OKpYXaloLLen NpupoAHOn cpeaon.
MOBbILLEHWS YPOBHA 3KOFOMMHYECKON Ky NbTyphl,0c03HaHus rmobanbHoro xapakrepa aKonordeckux npobnem u nyTen nx petieHns NocpecTBoM
METOA0B XUMUK;

3. 3KOMOrMYECKoro MbllineHus, YMEHUA pyKoOBOACTBOBaTbCHA UM B no3HaBaTenbHoOn, KOMMYHWUKaTUBHOW W counanbHOW NpaxkTuke.



MeTtanpegmeTHsie pesynbTaTsi

B coctase metanpeaMeTHbIX pesynbTaToB BIAENAIOT 3HaYUMbIE 115 HOPMUPOBAHUS MUPORO33PEHWs OBLLIEHAYYHbIe NOHATWA (3aKOH, TEOpKs, NPUHLWUM,
runoTesa, akT, cucTema, NPoLece, aKCNEePUMEHT 1 [P.), KOTOPbLIE UCMONbIYINTCSH B €CTECTBEHHOHAYYHbIX y4ebHbIX NpeameTax v No3BOSIAT Ha OCHOBE
3HaHWW W3 3TUX NpeaMeTos PopMUMPOoBaTE NPeACTaBMeHMe O LIENOCTHON HAYYHOW KapTyHe Mupa, i yHUBepcanbHble ydebHbie A1encTBusA (No3HaBaTerbHble,
KOMMYHWUKaTUBHBIE, PEryJIfTUBHBIE), KOTopbie 06ecneynBaT (OPMUPOBAHNE FOTOBHOCTH K CAMOCTOSITENLHOMY NNIGHUPOBAHMIO U OCYLLIECTBAEHUIO yHebHOK
AEATENbHOCTH.

*Sm._.mnbmh__sm._.zvhm pe3ynbTaTbl 0OCBOEHWA 06pasoBaTenbHOW nporpamMmel Mo XUMKUK OTpaXkaloT OrNajeHne yHuBepCcanbHbiMU No3HaBaTenbHbIMA
LEeucTBuaAMN, B TOM YuUCHe;

BazoesiMu nozuveckumu delicmeusiMmu

1. YMEHUEM UCNONbL30BaTh NPUEMb! FIOTMYECKOTO MBILUNEHUSA NPKU 0CBOEHUU 3HAHWIA. PACKPLIBATH CMBICS XMMWUYECKUX NOHATAN (BLIASNHATL UX
XapakTepHble Npu3Haky, ycTaHasnuBaThk B3aUMOCBR3b C APYTMMU NMOHATUSMMK), UCTIONL30BATL NOHATUS ANS 00BLACHEHMA OTAEAbHbLIX (PaKTOB ¥
ABNEHUI, BbIOMPAaTL OCHOBAHUS U KPUTEPUNA 4719 KNACCUDUKALMM XMMUYECKAX BELIECTE N XUMUYECKUX Peakuuin, yeTaHaBnnMBaTh NPUHUHHO-
CNEeACTBEHHbBIE CBA3K MeXy 06beKkTaMm n3yueHns; CTPOUTL NOTUYECKME PaCCYyXOEHUN (MHOYKTUBHbIE, AeyKTUBHbIE, N0 aHanorum), ienatb
BLIBO/Ibt i1 3AKMIOUYEHNUS;

2. YMEHVSMTPHIIEIITE B NPOLECCe NO3HaHNs CUMBOMMYECKME (3HAKOBLIE) MOLIENN, MCMOMNb2YEMbIE B XMMUW, NpeobpasosbiBaTh LUKPOKO
NOUMEHSIEMbIE B XMMMU MOAENEHBIC NPeACT aBNEeHUA — XUMUYECKUIA 3HaK (CUMBON 3NeMeHTa), Xumuieckast popmyna i ypaBHEHNE XMMUHECKON
peakuyin — npu-pewesnn yuebHonosHaBaTenbHbix 3a0a4, ¢ yH4ETOM 3TUX MOJENbHbBIX NPEACTaBNEHNA BLIABNKTL U Xapakrepuiosartb
CVUIECTBEHHBIS FPUBHAKK U3yYaeMbix 06 LEKTOR — XUMMWYBCKX BELUECTE U XUMUHECKNX peaKLui;

820 BbIMUUCCNS00CaMenbOKUME-GRUCIMaUSIML

i YMEHUEM MCHNCNAL30BaTL NOCTaBleHHbIe BONPOCE! B Ka4eCTBE MHCTPYMEHTA MO3HAHWA, a TaKKe B Ka4eCTBe CCHOBbI AJ1A hopmupoBalng rMnoTesbl
no NpoBepke NpaBunkHOCTU BhiCKa3biBaeMbiX CYKOEHUW,

2. NpuobperteHune onbiTa No NIaHUPOBaHNIO, OPraHn3auvn K NPOBELEHNIO YHEHWYECKUX IKCIePUMEHTOB: ymeHue HabnioaaTb 3a X0 A0M fpotLiecea,
CaMOCTOATENbHO NPOrHO3WPOBAaTL ero pesynbTar, hopMmynuposaTth 0000LLEHUA 1 BEIBOAbLI N0 pe3ynbTatamM IpoBeaeHHoro onkITa, KCCneoBaHns,
COCTaBMATL OTYET 0 rpoaenaHHoi paboTe,

Pab6omoti ¢ uHopMauell
1

bil 1SMPORATE W UHTEPNPETUPOBATL MH HOPMALMIO Pa3NUYHbLIX BUAOE 1 OPM NPEACTABNEHUS, NONYYAEMYI0 U3 PA3HbIX
MCTOYHVIKOB (HaYYHOMNONYNAPHEN NUTEpaTypa XUMUIYECKOro cogepkanuns, cnpasoyHble nocobus, pecypcbt MHtepHeTa),

2. ymMeHvem NPUMERSITE pasnuyHbie MeToZb! U 3anpockl Npu no ucke notbope MHopMaLIMK i COOTBETCTBYIOLLMX AaHHbIX, HE0DBXOAMMbIX ANS
BbINOJTHEHWA YYEBHLIX U NO3HABaTENBHBIX 3a/4a4 ONpeaens&HHoro Tuna, npuobpeTteHue oibiTa B 06NacTu NCnorb3oBaHust MHAMOPMaLMOHHO-
KOMMYHUKATUBHbLIX TEXHONOIWIA, OBNageHne KyilbTYPoi akTUBHOro WCMNoMb30BaHUA Pa3fiMiHbiX MOWCKOBbLIX CUCTEM;

(=

yMEHUEM UCMONL30RATL U aHaNU3npoBaTh B npouecce y4ebHoN 1 KCCneaoBaTenbCcKor AeaTeNbHOCTU HAOPMaLIMK O BNUAHUW NPOMBILLNEHHOCTH,
CenbCcKOro XO3SIACTBA U TPAHCNoPTa Ha COCTOSHNE OKPYXaKoLEeh NPUPOAHOA cpelbl;

V\Itmmbnmhvlvagt HOMMYHUKaIMUBHbIMU deucmauamu



yMEHUeM 3afaBaTh BONPOCK (B X0 Auanora umnu uckyceun) no cyectsy obeyxaaemon Temel, hopMynupoBaTs CBOU NPeanoxeHns
OTHOCUTESbHO BbINONHEHWS NPELNOXEHHOW 3a1a4n,

npuobpeTeHue onbiTa NPeseHTaLMKU Pes3ynbTaToR BbiNOMHEHWS XMMUMECKOro aKkenepumenTa (nabopaTopHoro onbita, nabopatopHon paboTel no
ucecnenoBaHUD CBOWCTB BELWECTB, y4ebHOro npoekra);

3aNHTEPEeCcOBAHHOCTL B COBMECTHOW CO CBEPCTHUKAMM MO3HaABaTENbHON U MCCMNeAoBaTENbCKOW NEeRTENBHOCTA NPKY PELUEHNN BO3HUKAOLLNX
npobnem Ha OCHOBE Y48Ta OBILMX MHTEPECOB U COrNacoBaHua NO3uLui (0BcyKaeHUs, 06MeH MHEHNSIMIA, « MO3TOBbLIE LITYPMbI» W ApP.),

YHueepcansHbiMu pezynamueHsiMu delicmeuamu
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2.

YMEHMEeM CaMOCTOSTENBLHO ONPeAenaTh LIenu JeATensHOCTU, NITaHnpPOBaTh, OCYLLECTBIATL, KOHTPONUpOoBaTL 1 NpKU HeobxoaAMMocTy
KOPPEKTUPOBAaThL CBOI0 ABATENLHOCTL, BuibupaTts Haubonee adpekTmBHbie cnocobbl pellerns yuebHbix 1 nosHaBaTenbHbIX 3aaadq, KOpPeKkTpoBaTh
NpennokeHHbI anropuT™ AeNCTBUMA NPU BbINONHEHNW 3aaHni C YYETOM NOMyYeHNs HOBbIX 3HaHUIM 06 n3yvaembix oObeKTax — BellecTax n
peakumnsax,

yMeHueM UCronb3oBath U aHann3npoBarth KOHTEKCTbL, NpeanaraemMsie B yCcriosum 3ajaHniy.

MNpeameTHbie pesynbTaTsl
B coctase MPEAMETHbIX Pe3yrnbLTATOB M0 0CBOEHWIO 0BSA3aTENLHOM CoAepKaHust, YCTaHOBNEHHOIO AaHHON npumepHon paboqen nporpamMmon, BblAeNsIoT:

YHHbIE 3HaHWs, YMEHWUS 1 cnocobbl gencTBui, cneuvduyeckne 4na npeamet Ho 0Bnactu «Xvmusi», BUAbI AEATENLHOCTA MO

NnoayveHuo IOWO_.O wzm_{_sn EM0 UHTEpnpeTaunn, ZUmO@UmuommI:xu v NpUMEHEHWNIO B PA3NTUYHBIX (Em.mlmu_x W HOBbIX CUTYaunax

MNpeamMeTHbIe pe3ynsTaThl NPEACTaBNEH! Mo rogam oby4eHus n oTpaxaioT COPMUPOBAHHOCTb Y 00YHaloWMXCs CNedyoLnx yMEeHUi:

8 KINACC

T

pacKpbisamb CMLICH OCHOBHbLIX XMMUWYECKUX NMOHATUIA. aToM, MONEeKyNa, XMMWUYECKUIN dNeMeHT, NpocToe BeLiecTso, CNOKHOE BeLecTso, CMeChb,
BaneHTHOCTb, OTHOCUTENbHAA aToOMHas U MONeKyIapHas Macca, KOMMYeCcTBO BELEeCTBa, MONb, MONAPHas Macca, Maccosas [oNa XUMWYECKoro
3MeMeHTa, MOMNSIPHBLIA 0BBLEM, OKCUL, KUCNOTa, OCHOBAHWe, COJlb, 3NEKTPOOTPULIATENbHOCTE, CTEeNEeHb OKUCNEHNS, XUMUYECKas peakuns, TEeNnnosow
aphekT peakuyuy, Knaccuukauma peakuymn, XMMmMyeckas cBs3b, PacTBOp, MaccoBas 4017 BeLecTBa B pacTroOpe,

UNAOCMPUPOEaIME B3aVMOCBSA3b OCHOBHBIX XMMUYECKUX NOHATWR (cM . 1. 1) U NPUMEHSTL 9TU NOHATUS NPW OMUCaHNM BELLECTB 1 UX NPEeBpaLLeHni,
UCMONBE308aMb XUMUYECKYIO CUMBONKKY AN COCTaBNEHUS (hOPMY I BELECTR U YPABHEHNA XMMUYECKIAX peaKLivi,

ofipedensAiib-BaR8HTHOCTL ATOMOB 3/IEMEHTOB B DUHAPHbLIX COBMHEHUAX, CTENEHb OKUCIIEHUSI 3NEMEHTOR B DUHAPHLIX COBANHEHURX;
NPUHAANENHOCT BELLECTB K ONPeenEéHHOMY KNaccy COeMHeHn no hopmMynam,; Bua XMMUIECKON CBS3N (KOBANeHTHasd 1 MOHHasA) B
HEOPraHUYECKUX COEAUHEHUAX,

packpkieame CMbICT Nepuoguyeckoro 3akoxa fl1. . MengeneeBa: [EMOHCTPUPOBATHL MOHUMAHWE NEPUOANYECKON 3ABUCUMOCTU CBOWUCTB
XMMUYECKUX 3NEMEHTOR OT UX NOMOXEHUA B NEPUOANYECKON CUCTEME; 3aKOHOB COXpPaHeHUs MacChl BELWECTB, NOCTOAHCTBA COCTaBa, aTOMHO-
MOTEKYASPHOI0 YHeHUS, 3aKoHa ABOraipo; Ofnuckisaltis U xapakmepiuosanis TabnviHylo hopmy neprofnyeckon CUCTEMbI XMMUHECKUX
ANeMEeHTOB: pasnuyaTth NOHATUA «TMaBHas nogrpynna (Arpynna)» u «nobouHas nogrpynna (brpynna)», Mansie u onbumve

Nepuojibl; COOMHOCUMEL 0Bo3HaueHua, KoTopble uMeloTes B Tabnuue «Mepuoanyeckas cuctema xumuyeckux anemenTos [1. . Menaeneesa» ¢
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T

YUCNOBBIMW XapakTepucTUkamu CTPOEHNS aTOMOB XMMUYECKUX INEMEHTOB (COCTaB W 3apsif AApa, obuiee YACNo 3/1EKTPOHOB W pacnpeaeneHe nx
10 3NEKTPOHHbLIM CNOsIM),

Kraccupuuyuposams XUMUYECKNE 3MNEMEHTBI, HEOPraHWYeckMe BewlecTBa; XMMUYecKkmne peakumn (Mo YUCy n CocTaBy yHacTBYOLWVX B peakliun
BelecTs, 1o TennoBomMy adhherTy);

xapakmepuzosaams (onuckigams) 0bLMe XUMUYECKME CBOMCTBA BELUECTB PasnMYHbIX KNACCoB, NOATBEPH/AAs anucaxne npuMme pamu
MOMEKYNSIPHbIX YPaBHEHUA COOTBETCTBYOLIMX XUMUYECKUX PeaKkLnii;

NPOZHO3UPOGaNnL CBOWCTBA BELWECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOro COCTaBa; BO3MOXHOCTH NPOTEKaHWS XUMUHECKUX npe BpaLLEeHui B
Pa3nnu4yHbIX YCNoOBUAX,

BbIHUCAANTIL OTHOCUTENBHYK MONEKYNAPHYO U MONAPHYIO MACCbl BELLIECTB; MACCOBYHO [OMI0 XMMUYECKOro dnNemMeHTa no thopmyne coeIMHeEHNS,
MAacCOBYI0 A0SO BELLECTBA B pacTsope; NPOBO ANTb PACUEThI NO YpaBHEHWID XUMUYECKOW peaKkLni,

AIPUMEHSTMb OCHOBHbIE ONEPaLNA MbICIMTENbHOM A4EATENBHOCTU — aHanM3 u CUHTE3, cpaBHeHue, 0600LLeHne, cucTemaT3aumio, Knaccupukaumro,
BbIABIEHWE MNPUYUHHOCTEACTBEHHLIX CBASEU — ONA M3YYEHUA CBOMCTB BELLECTB W XUMUYECKUX peaKUUi, eCTECTBEHHOHAYYHbIE METOABI NO3HAHUA
— HabniofeHve, usmepeHve, MoAeNnpPoBaHe, IKCMEPUMEHT (PEarnbHbIN 1 MbICTEHHbI);

credosams nNpaBunam nonb3oBaHus XUMUYECKON Nocyaon u nabopaTopHbivM 0BopyAoBaHKEM, a TaKke npasunam obpalleHus C BeujecTsamn 8
COOTBETCTRUMCMHETRYKUUSAMY 1O BLINONHEHWO NabopPaTOPHBLIX XMMUYECKUX ONbITOB M0 NOTyHYeHnto n cobupaHui razoobpasHeIx BeLecTs
(BoACpOAa ¥ KMCnopoaa), NPUroTOBNEHMIO PacTBOPOE € ONpeAenEHHON MaccoBOW Jonein pacTBOPEHHONO BELECTBA, NiaHNpoBaTk U NPOBOANTL
XUMWUHECKUE SKCTIEPUMENHTLI N0 PAco3HaBaHUIO PACTBOPOB WEMNOo4Yen W KUCNOT € NOMOLLBIO MHAMKATOPOB (NakMyc, deHonqTanenH, MeTunopark v

ap.).

9 KNACC

i

n

packpsigams CMbICT OCHOBHBIX XMMUYECKUX NOHATUIA. XUMUYECKWA SNEMEHT, aTOM, MONeKyna, UoH, KaTUOH, aHWOoH, NPOCToe BELLIECTBO, CI0XKHOE
BELLIECTRO, BANGHTHOCTb, 3/IEKTPOOTPULIATENIEHOCTD, CTEMNEHL OKUCTNIEHWS, XMMWYECKas peakuns, XuMuyeckasa CBA3b, TeNNOBOW 3@ eKT peakuuu,
MOSb, MONAPHBLIN 00LEM, PACTBOP, 3NEKTPONNATLI, HE3NEKTPONWUTLI, ANEKTPONUTUYECKaR AMCCOLMaUMs, peakumn NoHHoro obMera, obparumbie u
HeobpaTumble peakumm, OKUCNUTENLHOBOCCTAHOBUTETbHLIE peakumn, OKUCIMTEN b, BOCCTAHOBUTESb, OKUCNEHWE W BOCCTAHOBNEHWE, annoTponus,
amdoTEPHOCTL, XMMUYECKanA CBA3L (KOBANEHTHAasA, OHHaA, MeTanu4eckas), KpucTannuieckas pelléTka, Koppo3usa MeTannos, Crnasbl, CKOpoCcTe
XUMWUUECKOW peaKlin, NpeaenbHo AonycTuman koH ueHTpauws (MOK);

unimocmpuposarnms B3auMoCcBa3b 0CHOBHBIX XMMUYECKKX NOHATUN (CM. _._.Av N NPUMEHATL 3TU NOHATUA NMPKU ONUCaHUK BELLECTB U KX 3UWWDmEmISS“
Ucnofib3ogames XMMUHeCKyo CUMBONKKY ANsA COCTABNEHUA QuOU_c__%.: BELLEeCTB U YPABHEHUW XMMUYECKUX peaxiyuu;

onpedensms BANEHTHOCTE W-CTeNEHb OKUCIEHWA XMMUYECKNX DIEMEHTOB B COELNHEHWSIX Pa3/IMHHOro COCTaBsa; NnpuHanIexHoCTb Belecrs K
ONpeaenéHHOMY KNaccy CoequHeHnin No opMyiam; Bua XMMUYECKon CBA3KN (KOBANeHTHas, MoHHasa, METann4eckan) B HeopraHu4eckux
COBAUHEHUSX; 3apsi/ UOHa N0 XUMUYECKON chopMyne; xapakTep cpeds! B BOAHLIX PACTBOPaxX HEOPraHWYeCcknx CoeUHEHUIA, TN KPUCTanM4eckon
PELLETKI KOHKPETHOTO BeLeCTBa;

packpbigaiie cMbIC Nepuoguyeckoro 3akoHa [1. M. Mengeneesa n AemMoHCTpUupoBaTh ero
NOHUMAHKE, OnuUCbIBaIMb U Xapakmepuzosams TabnividHyio popMy NEPUOLANIECKON CUCTEMbI XMMUYECKNX 3NIEMEHTOB. paanuyatk NOHATHA «raBHan



noarpynna (Arpynna)» u «noboyHas noarpynna (Bpynna)», manele v Honblune neprobl; COOMHOCUMe 0D03Ha4YeHna, KOTopble UMeloTCA B
nepuognyeckon Tabnuue, ¢ YUCNOBBIMW XapakTEPUCTUKAMU CTPOEHUA aTOMOB XMMUYECKUX 3MEeMEHTOR (COCTaB v 3apa aapa, obujee yncno
3NEeKTPOHOB U pacnpegeneHne ux No aNeKTPOHHLIM CAoaM); 0OBACHAML 0BLLME 3aKOHOMEPHOCTU B N3MEHEHUWN CBOUCTB 3NIEMEHTOB U X
coennHeHni B npefienax Manbix NEPUOLAOE W rMaBHbiX NOATPYNN C YYETOM CTPOEHUSA UX aTOMOB;

6. KnaccuduyuPO8aME XUMUYECKUE 3MEMEHTbI;, HEOPTraHWYECKUe BELLIECTBA, XMMUYECKUE PeaKLMK (MO YNCNY U COCTaBY YHaCTBYIOLMX B peaKLmMm
BELLECTB, 110 TeNnoBoMy ahekTy, No N3MEHEHMIO CTeNneHen OKUCIIEHUSI XMMUYECKUX 3NEMEHTOB);

7. xapakmepuzosams (ofucbieams) obLmMe XMMUYECKWE CBOUCTBA BELLECTB PasfiuyHbiX KIaccoB, NOLATBEPKAAA ONUCAHUE NpUMe pamu
MOMEKYIIAPHBLIX U NOHHbIX YPaBHEHWIA COOTBETCTBYIOLLMX XUMUYECKMX PEaKLIMiA,

8. cocmaengms ypaBHEHUN SNEKTPONNTULECKON QUCCOUMALIN KACTIOT, ILENOYEr U CONnew; NoMHbLIe U CoKPalLEHHbIe YPABHEHWA peaKumnit NOHHOIo
obmMeHa, ypaBHeHUs! peakumni, NOATBEPKAAWNX CYLECTBOBAHNE IEHETUMECKON CBA3N MEXAY BELLIECTBAMM PasfNYHbIX KITaccos;

9. packpbleanb CyLHOCTb OKUCITMTENbHOBOCCTAHOBUTENBHBIX PEakLmuii NOCPEACTBOM COCTaRNEHUs aNeKTPOHHOro GanaHca aTnx peakuum,

10. npoanoauposams CBOVCTBA BELLECTB B 3aBUCUMOCTY OT MX CTPOEHWS, BOZMOXHOCTH NMPOTEKAHUA XUMUYECKNX NPEBPAaLLEHUA B PASITUYHBLIX
yCNoBUSAX,

11. @bUCHTAME OTHOCUTESbHYI0 MONEKYTAPHYIO N MOMAPHYIO MacChl BEWECTE; MaCCOBYIO AOMI0 XMMUHYECKOT0 aneMeHTa No hop Myne COeANHEHNST,
e MECCoBYIOIORI-ESIIALTIREEPECTEOPSFAPOBCANTE PACUETLI N0 YPABHEHWUIO XUMUYECKO PeaKLmK;
12. cnedosame NPaBUAAMNORBIOBAHNA XMMUYECKON NOCYA0 1 nabopatopHbiM 0bopyaoBaHMeEM, a Taloke npasuiiam odbpaileHust ¢ BewecTBamn B

COOTBETCTBUN C WHOTPYKUMAMI NO BBINOIHEHWIO NABopaTOpHbIX XMMUUECKUX ONBITOR MO NONYYEHWIO U COBUPaHMIO rasoodpasHbix BELLEeCTB
(aMmuaka 1 yrnekucnoro rasa);

13. npocodumes peakLmn, NoATBepKAA0LLME KAYECTBEHHbLIN CO CTAR pasNudHbIX BELLECTR: Pacno3HaBaTh ONbITHEIM NYTEM Xnopua Bpomug, noaua,
kapbonaT, pochar, cunukart, cynbdat, rmapoKCUANOHb!, KaTUOHLI aMMOHWA U MOHBI K3yYeHHbIX METANNO0B, fPUCYTCTBYLLME B BOAHLIX pacTBOpax
HEeOpPraHW4ecKnx BELLIECTR,

14. npumMeHsams OCHOBHLIE ONEepaLnn MeICIUTENbHOR AERTENBHOCTH — aHanva U CUHTEe3, cpaBHeHue, cbobuieHne, cMcTeMaTn3auuio, BbiABNeHne
NPUHMHHOCNECTBEHHbIX CBA3EN — ANA U3YYeHUs CBOMCTR BELLUECTB U XUMUYECKUX peaKiin; eCTeCTBEHHOHAaYYHbIE METO4bl NO3HAHWUA —
HabnoaeHue, uamepeHve, MoAeNUpoBaHue, 3KCNEePUMEHT (peanbHbll U MbICTIEHHbIN).

COOEPXAHWE YHEBHOIO FIPEAMETA «XUMIAA» MO NOOAM U3YHYEHWA 8 KNACC
MepBoHayanbHbie XMMUYECKHE NOHATURA

Mpeamer xnmun. Pons xummm B Xn3HK Yernoeeka. Tena u BewjecTsa. PuanMdeckme CBOWCTBA BeLLECTB. ArperatHoe coctosiHue Bewects. [oHaTue o
MeTo[ax No3HaHna B XuMuni. Xumus B cucteme Hayk . Yuctele Bellectsa 1 cmeck . Crnocobel pasgeneHns cMecen |

ATOMbI 1 MOTIeKY bl Xumuseckue snemenTbl. CUMBONBI XMMUYECKNX 3NEMEHTOB. _.:UOOju_m W CIoKHblE BelecTBa. ATOMHOMOSEKY NAPHOE YYEHUE.

Avmumdeckas nvOU?__%H_m_. BaneHTHOCTE aTOMOB XUMUYHECKAX 3NEeMEHTOB. 3aKOH NOCTOAHCTRA cocTaga BelecTs. OTHOCUTENbHAA aToOMHas Macca.
OTHocUTENLHAA MoneKynapHaa Mmacca. Maccoras [0f8 XUMUYECKOro 3nemMeHTa B COe/IUHEHUN.



DUsnHecKkue n XUMMHeckne asneHrs. XUMMYeckan peakums v eé npuaHakit. 3akoH COXpaHeHNst Macchi BELLIECTR, XUMUIecKue ypasHerusi. Knaccudvkauma
XUMUMECKUX peakuni (COeQUHEHNs, PasNOKeHWs, 3aMeLleHinst).

XAMUHECKIIA SKCNEPUMENT: 3HAKOMCTBO C XMMUUECKOM NOCYA0N, G npasvnami paboThl B Nabopatopuu 1 npuémamu obpallieHus ¢ nabopartopHbim
obopynoBaHueMm; usyuenue u onmcanne husnieckux cBoncTs 06pasLioB HeopraHUHecKkx BelecTs; HabnioaeHne puandecknx (NnasneHue Bocka, TasHMe
nefa, paCTupaHne caxapa B CTYINKe, KUNEHWE U KOHOEHCALWA BObI) U XMMUYECKMX (ropeHne CBeYM, NPoKanuBasme MeqHoOM NPoRONOKA, B3auMoaencrene
Mena ¢ KUCNOTO) ABNEHNA, HabnioaeHue 1 ONUCaHWe NPU3HAKOB NPOTEKAHUR XMMUYECKIUX peakumii (pasnoxeHue caxapa, B3auMogencTB1e CEpHOM
KUCNOTbI € XNopuiom bapus, pasnoxenue rusipokcuga meau (i) npu Harpesanumn, BaaumogeincTeue xenesa ¢ pactsopom conu mean(ll)); usydexve
cnocoboB pasfeneHus CMecen (C NoMOoLLbI0 Mariuta, (hMnbTPoBaHWe, BbiNapuBaHue, JUCTUNNSALNS, XPOMATO rpachus), NpoBeeHne OUNUCTKU NOBAPEHHON
conu; HabnogeHne u onucaHue pesynbTaToR NPOBEAEHUS ONbLITA, UAMOCTPUPYIOLLETO 3aKOH COXPAaHEHNS MacChl; CO3AaHne Moaenei MoneKkyn
(LWapocTepmHeBbIX) .

BaxHe#une npeacTaBUTeNn HEOPraHUYECKUX BeLWecTB

Bosayx — cmeck rasos. Coctas Bosgyxa. Kucnopog — anemeHT v npoctoe BelecTso. Haxoxaenue kucnopoaa B npupoge, husuieckne n Xumuieckme
cBoncTBa (peakumu rapenus). Okengst. MNpumenenue kucnopoaa. Crnocobbl NoMyYeHUs KUCIOPoAa B NaBopaTopuii U NPOMbILINEHHOCT. KpyroBopoT
kucnopoaa B npupoge. O30+ — annoTponHas MoANMUKALKA KUCNopoAaa.

Tennoon adihexT Xuminieckon peakLinm, TEPMOXUMUYECKIE YPABHEHMSA, 3K30 U JH0TEPMUYECKUe peakLu. TONMMBO: Yronk U MeTaH. 3arpsasHeHue
BO34Yyxa, yeuieHve NapHukoBoro ahexia, paspylueHne 03oHOBOIO CNOSs .

Bogopo/i -— a/eMeHT 1 NPOCTOE BEWECTBO. HaxokaeHue BoLopoaa B npupoge, duanyeckne n XUMu4EecKkue CBORCTBa, NPUMeHeHUe, cnocobbl NONYYeHUS
CocTap KUCroT 1 CONen .

Konuuecrso eewectea. Mons. Monspras macca 3akoH ABoragpe. MonspHbit 06bEm razos. PacyéThl 116 XUMUYECKUM YPaBHEHUSIM.

@UINIECKIUE CBOMCTBA BOLbI. mwohm KaK pacTBopuTens. Pactsopk!. HackileHHbIe W HEHACLILEHHLIE PACTBOPRLI. Pacimsopumocitis 88LUECME 6
aode_ Mac 2IBA.BObL-COCTAB.OCHOBaHWA. POsib PACTBCPOB B NPUPOAE U-B HKUSHK-HENOBEKA.
KpyrosopoT Bojbl B Npupoae. SarpssHeRne npUpoaHbix Boa. OxpaHna u 0NNCTKa NPUPOIHBIX BO.

Knaccudpmranyua Heoprannieckux coeguHernin. Okengbl. Knaccudukaiis okcuaos: coneobpasyiolime (0CHOBHBIE, KUCNOTHbIE, aMOTEPHBIE) U
Heconeobpasytoume. HomeHaTypa oKCU0B (MeXyHapoaHas 1 TpuBKanbHan). GU3UYECKMe N XMMUYECKUe CBOVCTBA OKCHAOB. Monyuexne.

OcHoaxus. Knaccupukaums 0CHOBAHUIA: LLENOYN N HEPACTBOPUMBIE OCHOBAHUS!. HomMmeHKnarypa ocHOBaHun (MexOyHapooHas u TpuBmansHas).
Dusnvyeckne U xuMuYeckue CBONCTBA OCHOBaHWI. [oNnyyYeHne 0CHOBaHWN.

Kucrnorer. KnaceudukauwskuenomsHoMeRKnaTypa KMEnoT (MexayHapoaHast 1 TpUuBuansHas). ®uamndeckue i xuMuJeckme CBoucTsa Kucnort. Psa
aktusHocTn metannos M M. bexkerora. Monyyexine kicnor

Conu. HoMeHknaTypa conei (MexayHapoaHas v TpUBuansHas). Duandeckme u XuMudeckue ceoiicTsa coneil. Criocobbl nonyueHns conew.
'eHeTUYeCKan CBA3L-MEXNIY KNacCaMu HEOPraHUYeckX CoeauHeHi.

XUMWHECKIAM KCTIEPUMEHT . Ka4YECTBEHHOE OMpEAErneHne COAep)aHns KUCNopoaa B BO3ayxe, nonydeHne, cobupatne, pacriosHasaHie 1 nsyHeHue CBoIHCTB
Kncnopofa, Habnogenme B3anmMoeincTBUA BELLECTB C KUCAOPOAOM U YCTIOBUA BOZHUKHOBEHUS 1 NPEKPaLLIEHUs ropeHns (noxapa);, 03HaKoMNeHne ¢
0bpasuamn OKCUZO0B ¥ ONUCaHWe WX CBOWCTB; NonyyeHne, cobupanie, pacnosHaBaHWe 1 uaydeHune CBOICTB BOA0PO/AA (TOpeHne); B3auMoaeincTeme
Bofopoda c okcuaom meau(ll) (BosmoxHo ncnonb3osaHve supeomatepuanos); HabniogeHve 06pasiioB BELECTB KONUYECTBOM 1 MOMb; UccnenoBaHne



0CODEHHOCTeN PACTBOPEHUSA BELLIECTR € PA3NUYHON PACTBOPUMOCTLIO; MPUTOTOBNEHNE PACTBOPOR C ONPeAeNneHHOW MaccoBon A0NEeR pacTBOPEHHOO
BEleCcTBa, B3aUMOAENCTBUE BOALI C METANNaMK (HaTPUEM W KalibLMEM) (BO3MOXHO KCNONb30BaHWE BUjeoMaTepuanos), onpejeneHmne pacTsopos KUCNOT
W WEeNoYen C NOMOLLBLIO MHAWKATOPOB, UccnenoBaHue 06pasiioB HeopraHNYECKNX BELLECTB pas NNYHbIX Knaccos,; HabraeHne n3MeHeHns oKpacki
WHANKATOPOB B PAaCTBOPAX KUCIOT U LIIENoYeit; u3ydeHue B3auMoaeincTema oken aa meau(ll) ¢ pacTeopom CEpHOI KUCNOTbI, KUCNOT C MeTannamu, peakumiia
HenTpanuiaumn, nonyyeHue HepacTBOPUMbIX OCHOBaHWUA, BuITECHEHWE OAHOI0 MeTanna gpyruM U3 pacteopa cornu, pelweHme akcnepumeHTanbHbix 3adad
no teme «BaxHentme Knaccsl HeopraHUMYeckmx coegquHeHnn» .

MepuoauyecKknin 3aKoH U nepuoandeckas cuctema xumuyeckux anementos [1. U. Mengeneeea. CtpoeHue aroMos.
Xumuueckas cBa3b. OKUCIINTENLHO-BOCCTAHOBUTENLHLIE Peakuuu

_l_mUm_u_m NONbITKK KnaccnukaLmn XuMndeckix srnemeHTos. MNoHsaTre o rpynnax cxofHbix aneMeHToB (wenoyHblie ¥ WenovyHozemMerlbHblie MeTann.l,
ranoreHcl, MHeEpTHbIE radbl. SNEMEHTHI, KOTOpbiEe O@Umwz__.o._. m?.__eo._.m_UIU_m oKcuAab! U THAPOKCKAbI.

Meproaudeckuin 3akoH. flepuoguueckas cuctema xumudeckux snementos [1. M. Mengeneesa. Buabi tabnuupt «[lepuoguyeckas cuctema XuMmn4ecknx
anemeHToR [1 . U . Mexnpeneesa»  [lepuofe! u rpynnei . PU3NUeCKUid CMbICH NOPAAKOBOr0 HOMEpPa, HOMEPOB Nepu 04a U rpynnbl 3NeMeHTa .

quom:sm ATOMOB. CocTas aroMHbIX agep. M30Tofbl. 3nekTpoHb:. CTPOSHUE 3NeKTPOHHbIX 060N04eK aToMOB nepsbixX 20 XUMUYECKUX 3MeMeHTOB
, Al eepa. XapaKiepncTuKka XMMUYEeCKoro afeMenTa no ero NoNoXkeHno B nepuogudeckon cucreme [1. M. Mergeneesa.

3AKOHOMEPHOCTI MIMEMENUR PAIMYCA ATOMOB XUMWYECKKX 3rie MEHTOR, MEeTarIMMECKNX U HEMETATTIMYECKUX CBOUCTB 10 rpynnam 1 nepuoaam. 3HaueHne
NEPUOANYECKOTO 3AKOHA W NEPUOANMECKON CUCTEMbI XMMWUYECKIX 3/IEMEHTOB [/151 Pa3BuTUA Hayku u npakt ku . [1. W . MeHgenees — y4éHbIM 1 IpaKaaHH

DNETFPOOTRNHATE HSHOOTF X UMUYECKNX 3NEeMEHTOR. Xvmude ckas cBA3b (MOHHAs, KoBaneHTHas NnonsapHaa 1 KoBaneHTHas Heno H_m:uIM_nv. CteneHsb
okncnerns. OKUCARTENBHOBOCCTAHOBUTENbHBIE Peakynn. ﬂUOﬁmﬁO_u_ oKucnieHna n socctadornednst. OKUCANTENW 1 BOCCTAKOBUTENN.

XuMudeckmir-oxenepuMeHT naydeHne obpasLos BEWECTs MeTarn fMoe ¥ HeMEeTannos, B3aumMoaencTene rapokcuia LHka C pacteopamu KUCIoT 1
Lenouel; NpoBeaeHne onbiToB, NAMIOCTPUPYIOLLMX NPUMEPbI OKMGIINTENBHOBOCCTAHOBUTENBHbLIX PEAKLMIl (TOpeHne, peakiium pasnokeHus, COeiMHeHUR).

MexnpeamMmeTHbie CBA3U
Peanuaatus MeXnpeaMETHEN CRAILIH NPY U3YYEHUM XUMUW B 8 KNAcce OCYLLIECTBNAETCS Yepes UCNONb3OBaHWE Kak 0BILnX eCTECTBEHHOHAYYHbIX NOHATU M,
TaK W NOHATUN, ABRSIOLIMXCH CUCTEMHbBIMY AMS OTAENBHbLIX NPEAMETOB eCTECTBEHHOHAYYHOI0 UMKna,

ObiLne eCTECTBEHHOHAYHBIE OHSTUS HayYHbLIA (haKT, TMNOTE3a, TEOPWUS, 3aKOH, aHanua, CUHTE3, Knacecudukauus, NEPUOLUIHOCTb, HabnaeHve,
JKCNepUMEHT, MOACIMPpOBaHWe, niMepeHie, Modenb, ABneHue.

Duavka: maTepust, atom,; ANEKTPOH, APOTOH, HERTPOH, UOH, U30TOM, PAANOAKTUBHOCTL, MOSEKYNa, wjm_ﬂ.ﬁ_\__r_mo_.hs& 3apsa, BewecTso, Teno, 0bLEM,
arperatHoe CcoctoaHune BellecTia, ras, husnyeckue BennunHbt, equHrLIbl U3MepeHUs, KOCMOC, NITaHeTbl, 3Béanbl, ConHue.

Buonorus: hoTocunuTes, Abixanune, buocdepa.

leorpadgus. atmocdepa, rvapoctdepa, MuHepanst, ropHble NOPoAb!, ONe3HbIe NCKonaemble, TONNUBO, BOAHbIE PECYPCHI .



9 KNACC
Beujecteo U XuMHUYeECKan peakums

Mepuonuyeckun 3akoH. Mepuoandeckas cucTema xummieckux anemerToe 1. M. Menaeneesa. CTpoeHve atoMoB. 3aKOHOMEPHOCTU B U3MEHEHN CBONCTR
XUMUYECKUX MEMEHTOB MepBbiX TPEX NepuoaoB, Karnus, KanbLUus U Ux COeANHEHNIn B COOTBETCTBUN C NOMOXEHMEM 31EeMEHTOB B NEPUOANYECKON cncTeme
v cTpoeHueM ux atomoi. CTpoeHne BeLecTBa: Buabl XMMUYECKOH CBA3K. TUNbl KpUCTaNIMIeckmx peLiérok, 3aBMCUMOCTb CBORCTB BelllecTsa OT Thna
KPUCTaNSIMYECKON PELUETKA 1 BUAa XMMIUYECKOM CBA3N.

Knaccudukaumsa n HOMEHKNATYpa HEOPraHWYeckuX BeLecTB (MexayHapoaHas v TpuBuansHasn). XuMudeckne CBOUCTBS BELLECTB, OTHOCSLLIMXCS K
PasnUuHbLIM Knaccam HeOPraHUYecKMX CO eAUHEHWIA, FreHeTUYEeCcKasa CBA3L HEOPraHUYECKUX BELLECTB.

Knaccuvrkaums xuMn4eckux peakLwi no pasnuuHbIM NPU3HakamM (No YUCNY ¥ COCTaBYy YYacTBYHLIMX B peakuun BeLLecTs, no Tennosomy adpexty, no
VM3MEHEHWIO CTEeNEHEWN OKUCNEHUS XMMUYECKMX 3NEMEHTORB, NO 00PaTUMOCTH, M0 YHaCTUIO KaTanuaaropa). JK30 U 9HA0TEPMIYECKUE PEaKLIMK,
TEPMOXUMUYECKNE YPABHEHNS.

MousTne 0 ckopocTU XuMMYeckol peakummn. MNMonstne 06 obpaTuMbIX 1 HeobpaTUMbIX XUMUUECKUX peakumax. [ToHATHE 0 FOMOrEHHbIX 1 FreTepPOreHHbIX
peakumsx. [ToHamuUe O XUMUYECKOM pasHosecuu. Pakmopb!, SNUAKUUE Ha CKOPOCMb XUMUHECKOU peakuyuu u nofoXxeHue XumMu4eckoao pasHosecus.

N N A S OB S CTaN OBV TENEHENCPEaRIAN (3NEKTPOHHBIN BanaHc OKUCNUTENbHOBOCCTAHGBUTENLHON peakLun).

Teopust SNEKTPONMUTAYSCKROMAMCCOTINALUN. SMNeKTPONUTLE U HEANEKTPONUTLL. KaTnoHbl, annoxbl. Mexanuam auccounanmm BELECTB C PasnntHbiMA BUAaMU
xumudeckon ceazn. Creners grccoumatyn. CunsHsie U cnabkie 3NeKTponnThl.

Peakun noHHoro-obMmeHasYenoBra NpoTeKaHns peakijnit MOHHOrO 0OMeHa, NMONHbIE 1 COKPaLLEHHbIE MOHHbIe YpaBHeHus peakumin. CBOUCTBA KUCNOT,
06 INEKTPonUTUYECKol auccoupnarium, KauecTBeHHble peakumm Ha MoHst . MToHsmue o eudponuse conetl .

¢ PELLIETOK HEOPraHUYECKUX BELLIECTE —- METANNOB 1 HEMETannNos (rpagura n

; , € JABUCAMOCTH CKOPOCTH XMMUWUECKOW peakiiuy 0T BOZAeRCTBUA PasnNIHBIX (haKTopos;
UCe :mhommzsm 3NEKTPONPOBOAHOCTIA Umogccom BELUECTB, MPoUecca ANCCoLMan KUCNoT, LENoYein U conen (BO3MOXHO UCNoNb3oBaHWe
BUAEOMATEPUAN0B), NPO BEAEHUE ONbITOB, UIMKCTPUPYIOUIMX NPU3HAKK NPOTEKaHWS peakumin noHHoro obmena (obpasoBaHue ocajka, Bblaenenue rasa,
00pasoBaHue Bobl); ONLITOB, UITHCTPUPYLLIMX NPUMEDLI OKUCITU TEMNbHOBOCCTAHOBUTENbHBIX PeaKLnii (FropeHne, peakLum pasnoXeHnsa, COeAUHEHNR ),
pacnosHaBaHue HeOPraHUYeCKUX BeILECTB C MOMOILIbIO KAYECTBEHHbLIX PeaKkLUi Ha WOHbI; PELUIEHUE 3KCNEPUMEHTAarbHbLIX 3anay .

HemeTannsl 1-ux cCOBOUMHEHUS

O6uwas xapakTepucTukaranoredos. - OcobeHHOCTU CTPOBHIUA AaTOMOB, XapakrepHbole creneun okucnenus. CTpoeHue u dusnyeckme cBOUCTBa NPOCTbIX
BEECTB ~— anoreHoBE- XUMUMECKUe CBOUCTEA Ha Npumepe xnopa (B3auModencTBMe ¢ MeTaniamMu, HemeTannamu, wernovamu). Xnoposogopogd. ConaHas
KUCIOoTa, XMMUYECKUe-CBOWCTBA, NonyJYeHue, npuMmeneHue. [leficteine xnopa v XnopoBoAopo/ia Ha OpraHnamM Yenoseka BaxHewiume Xnopuabl v nx
HaxoXaeHue B Npupoae .

Ob6uaa xapaktepuctuka anemedTor VIArpynnel, OCobeHHOCTH CTPOSHUSA aTOMOB, XapakTepHsie CTeneHn OKMCNeHus.

CrpoeHiue v husmueckne CBOWCTBA NPOCTHIX BEWECTB — KUCIOpoAa W cepbl. ANIOTPONHbIE MoaudmKauny Kucnopoaa v cepbl. XuMUYECKUe CBONCTBA
cepbl. CepoBogopoa, cTpoexne, huandeckme u xumudeckne ceonctea. OKcuabl CEpbl Kak NpeAcTaBUTeNy KUCNOTHbIX okcuaos. CepHas kucnoTa,
husndeckne U xmMmuieckme ceoncTea (oDLMe Kak NpeacTaBuTerNs Knacca KMenoT v cneyuduyeckne). XuMuiyeckne peaxkunn, nexatne 8 OCHOBe



NPOMBILLNEHHOTO crnocoba NonyYeHns cepHom KenoTet. MNMpumeHexune. Conm CepHON KUCMOTbI, KaYeCcTBeHHas peakums Ha cynbatuon. Haxoxaeruve cepbl
W e€ COefUHEHWIA B Npupoae . XMMUYECKOE 3arpa3HeHne OKDYKatoLWen cpebi COeqUHEHNAMIU CEPbI (KUCNOTHbIE AOMAN, 3arPA3HEHNE BO3AYXa U
BO0EMOB), crnocobbl ero NpeaoTBpalleHns .

Obuias xapakTepucTuka anemeHToB VArpynnbel. Oco6eHHOCTH CTPOEHNS aTOMOB, XapakTepHble CTENEHN OKUCNEHNS.

A30T, pacnpocipaderiue B npupoae, pusndeckrue u xumnyieckmne ceonctea. KpyroeopoT asota B8 npupoge . AMmuak, ero (huindeckne u xmMMmieckue
CBOWCTBA, NONyHYeHWe 1 npumeHeHune. Conn aMmmoHns, ux uanyeckne n XaMu4eckne cBoNCTea, NpuMeHeHue. KauecTBeHHan peakuma Ha NoHbI aMMOHWA .
A30THasa kucnota, eé nonyyeHve, pmandeckme v xumudeckne ceoincTia (oblymne Kak npeacTaBuTenst Knacca Knucnor u cneuudunyeckre. Mcnons3sosaune
HUTPATOB ¥ CONEN AaMMOHKA B Ka4ECTBE MUHEpanbHbiX yAoBpeHuil. XuMUYecKoe 3arpasHeHne oOKpyXatolen cpefbl coeguHeHnamu asota (KUCNoTHbIe
[OX[AON, 3aTpASHEHNE BO3L4YyXa, MoYBbl N BOJOEMOB).

docdhop, annoTponHeie Mogudukaumn docdopa, dhusmyeckue u xummudeckme ceoctea. Okeung docdopa(V) u bocchopHas knenorta, husndeckne u
XUMUHecKkne ceoncTea, nonyyexne. Mcnonssosarnue pocdatos B ka4ecTBe MUHEDPanbHbIX YA00peHUn.

Obulan xapakrepucTunka anemeHToB IVArpynnsi. OcobenHocTV CTPoeHUS aTOMOB, XapaKTepHble CTENeHN OKUCIIEHUST .

Yrnepoa, annoTponHeie Mogudukaumn, pacnpocTpaHeHie B npupoae, uandeckme n XuMmnyeckne cRoncTra. Agcopbunsa. KpyrosopoT yrnepeaa & npupoe.
Okecngbl yrnepoaa, ux u3ndeckue n XMMMHeckue CBOMCTBA, AeWCTBUE Ha KUBbIE OPranu3Mbl, NONYyYEeHNEe U NpUMEHeHne. 3Konormyeckne npobnemel,
CBA3aHHbIE C Oxoshog 3mnou.me< runoTesa MmobankHOro NOTeNNeHUs KIIMMara, NapHUKosbiA ahdeKT. YronbHaa KUCAOTa U eé conu, nx usnyeckne v

CBI non pyMeHeHue. KavecTeenHas peakuma Ha kapboHatuoHel. Kicnonbsopanune xkapboHaTos B ObITY, MEAULMHE,
:Uozwﬁ_:m::ooﬁs 1 CesNbCKOM X039MCTBE.

MNepeoHaYanisHbie NOoHATUA 06 OpraHnyYecknx BellecTBax Kak O COedVHEHUsX yrnepoaa (MeTaH, ataH, 3TUMeH, auetusieH, 31aHon, MnuUepuH, yKCycHas
KMCIOTa). X cocmas U Xum eHue. MNoHaTre o Bruonornyecku BaxXHbIX BellecTsax: xvpax, benkax, yrnesoaax — v ux pofu B 3KN3HU
KUX {1 HeopaaHU4YecKUuxX coeouHeHud.

Kpemtuid, oro hu3nieckue u XMMUYeckue CBONCTBa, nonydeHne v npumenerine. CoeguHenns kpemHus 8 npupoge. Obuime npecrtaeneHna 06 okcnae
Kpemuua(l\V) M KpeMHUEeBOoW xucnote. CUNuKaThl, UX ucrnons3osaHue B BbiTy, megunuunHe,

NPOMbIRUNEHHOCTU. BaxHeduiue cmpoumesibHbIe Mamepuansi. KepaMuka, cmekno, uemenm, 6emoH, xenezobemo. [Ipobremsi besonacHozo
LCNONBL308AHUS CMPOUMENbHBLIX Mamepuarnos 8 NoeceoHe8HO XI3HU.

KXUMNHECKUI FKCNEPUMEHT. u3yveHune obpasLioB HEOPT aHMHECKNX BELLIECTB, CBOMCTE CONSIHOWM KMCNOThI, NPOBEAEHUE KAaUEeCTBEHHbIX PEaKUnA Ha XNopri-
VOB HABMOASHNE NPUIHAKOB VX NPOTEKAHKS, ONLITLI, oTpaXatoume HUIUIECKUE U XMMUYECKME CBOWCTBA ranoreHoB 1 X COeAMHEHUR (BOSMOXKHO
MCNOJTBIOBAHNE BUACOMATEPUANOR); 03HAKoMNeHKe ¢ obpasuamm xNopuioe (ranoreHuaor), 03HakomneHue ¢ obpasuamu cepbl u €€ coeIMHeHnAMK (Bo3
MOXHO UCnonb3oBaHue BuaeoMarepuanos); HabmogeHue npouecca obyrnneanna caxapa noj AeiCTBUEM KOHUEHTPUPOBAHHOM CEPHOW KUCMOTbI, U3yyeHne
XUMUYECKIAX CBOWCTB pasbaBneHHoN CEPHOM KUCNOTLI, TPOBEASHIME KaUECTBEHHOW peaKkuuy Ha cynbhatoH U HabniogeHne nNpusHaka eé NnpoTeKaHus;
O3HaKOMNeHVe C (HNINMECKVMI CBOKCTBaMI azoTa, hocdopa 1 nX COELUHEHNA (BOSMOXHO UCNONb3OBaHWE BujeomaTepuanos), obpasiuami asoTHbIX 1
hocoprbix yoobpeHuit; nony4yedue, cobupanune, pacriosHaBaHue u n3yveHure CBOMCTE aMMuaKka, NpoBedeHue Kaue CTBEHHbIX peakuuii Ha NOH aMMOHWS U
hochaTnoH U U3ydeHne NPM3HaAKoB NX NPOTeKaHus, B3anMOLeRCTBUE KOHUEHTPUPORAHROW a30THOW KMCIOTHI C Meblo (BO3MOXKHO NCMONb3oBaHne
BMACOMATEPUANnOB),; U3yYeHUe MOfenei Kpucrannuieckmx peluéTok anMasa, rpaduta, (hynnepeHa; 03HakoMneHue ¢ npoLeccom aacopbumm
PACTBOPEHHBIX BEWECTB aKTUBNPOBaHHBLIM YIIEM U YCTPONCTBOM NPOTUBOrasa; nonyveHue, cobupadune, pacrnosHaBaHme u u3yHeHue CBOWCTB YINEeKUcnoro
rasa, NpoBeAeHNEe Ka4eCTBEHHbIX PeaKkLuit Ha KapboHAaT U CUNTUKATAOHBI N U3yYEHUE NMPU3HAKOB NX NPOTEKaHUS], 0ZHAKOMNEHNE C NPOAYKLMEN CUNTUKATHOW
NPOMbBILLINEHHOCTU, PELLIEHWE 3KCMEPVMEHTAanbHLIX 3a4a4 N0 TeMe «BaxHenlime HEMETaNNbL U NX COeAUHEHNAY.



MeTannei U WX coegMHEHUSA

ObLias xapakTepucTiKka XMMUYECKUX ANEeMEHTOB — METanioB Ha OCHOBAHWI KX MOMOXEH!S B NEPUOANYECKON cucTeme xummyeckux anemeHtos [ M.
Menpaeneesa v cTpoenus atomos. CTpoeHue meTannoB. Mertannuyeckas cea3b U MeTannuyeckas KpucTaniuyeckas pelléika. 3NeKTpoXuMmMIeckni pag
HanpskeHuin metannos. dusnyeckne n xummndeckne caoicTea metannos. OBuyme cnocobbl NoNyYeHWst MeTannos. [oHATHE 0 KOPPO3MK METaNN0Bs,
OCHOBHbIE CNOCODBI 3aLUUTBLl UX 0T Koppo3uK. Crnnasel (CTanb, YyryH, JOPaniMUHIUK, BPOH3A) 1 UX NPUMEHEHKe B ObITY W NPOMBbILLINEHHOCTA.

LLlenoyHbie MeTansmbl: MoNoXeHue B Nepnoanyeckon cucteme xumnyieckinx anemenTon . . MeHgeneesa; cTpoeHue Ux aTOMOB; HaxoXaeHnue B npupoae.
DuUanveckre n XMMIMYeckMe CBOMCTRA (Ha NpuMepe HaTpua W kanna). OKeudbl ¥ TMAPOKCKALI HATPKUA W Kanua. [puMeHeHne WenodHbiX MeTanios 1 ux
coefuHeHun,

lllenoyHosemMenbHble MeTannbl MarHni U KanbLUui: NONOXEHUE B NEPUOAMYECKon cucTeme xummniecknx anementos [1. 1. MeHgeneesa; cTpoeHne nx
aTOMOB, HaxoX/aeHue B npupoge. GPU3nYeckne 1 XMMUYECKMe CBOMCTBa MarHns U kanbuus. BaxkHeliue coeauHeRns KansLma (OKCua, ruapoKcua, conm).
WecTKoCTb BO/ibI U COCOBbI €€ yCTpaHeHus: .

ATIOMUHWI: NOSIONEHME B NEPUOANYECKON cucTeme xumudecknx anemenTos [. M. Mengensesa; cTtpoeHMe atoma; HaxoXaeHue B Npupoje. PPusndeckne
XUMUYECKAE CBOWCTBA aNIOMUHUE. AMdOTEPHBIE CBOWCTBA OKCKAA W TMAPOKCUAA aTrtoMNHIS.

YKenezo: nonoxenve B Nepuoanyeckon cucTeme xuMmmieckux anementos [. V. Mengeneesa; cTpoeHue atoMa; Haxoxaenue B npupoae. dusudeckme n
Xumpdeckne cBoncTRa xenesa. Okeuasl, ruapokeuisl v conu xenesa(ll) u xenesa(lil), x cocras, CBOUCTBa U nony4exue.

XUMUHECKWI JKCNIePUMENT: O3HakomIeHve ¢ obpasliami METanmoe 1 CNNaBos, X GUINHEcKUM CBONCTBAMU; U3yUeHNe PesynbTaToB KOppO3nk MeTannos
(BO3MOXHO KCNO0)IL30BAHKE BUAGOMATEPUASOB), 0COBEHHOCTEN B3aNMOACUCTBUS OKCUAE KanbLms M HATPUS C BOA0M (BOSMOXHO MCNOMb30BaHNe
BUAECMATEPUANoBs); UCCNefOBaune CBONCTB XECTKOW BOAD!, NPOLECCa IOPEeHMSA Kenesa B KUCNo pode (BO3MOXHO UCNONb30BaHWe BUAEOMATEPUANIOB),
NPU3HAKUB NPOTEKAHUA. KaNeCTBEHHBIX PeaKLii Ha MOHb! (MarHus, KallbUuus, armoMuHrs, tnHka, xeneaa(ll) nokenesa(lll), megu(il)); nabniopenue n
onucaHne NpoLeecoB OKPALINBANNA RMAAMEHN MOHAMK HATPUA, Kanusa n Kanoinsa (BO3MOXKHO UCNOMb30BaHne BRASOMaTepranos), uccnejosanwe
amdhoTERHLIX CEBOWCTB MAPOKCKHAA aMiOMUHUA W TAAPOKCUOA LIMHKE, PELUEHVE 3KCNepuMeHTalbHbIX 3a4ad No Teme «BaskHenme MeTanibt 1 nx
COEAUHEHMAY .

Xumns 4 OKpyXallias cpena

HoBble maTepuansl n TexHonorun. Bewecrsa v matepualnsl B NOBCEAHEBHOM MU3HU YeroBeka. XumMusi u 3qoposbe. besonacHoe ucnonsL3oBasue Bewecrs v
XUMUYECKUX peaktni B Bermy. FlepBas no mMollb Npy XMMAYECKMX OXKorax 1 oTpasnennsx. OCHOBbLI 3KOMOIr YeCcKol rpamoTHOCTY. XUMUYECKOe 3arpasHeHe

OKpYXaouel cpensr{MpeaeEnERas qonyCTYMas KoHLeHTpaumst Bewects — MAK). Ponb xumuu B pelieHnn akonoruyeckmx npodnem.
MpUpoaHbIe UCTOHHKKI. YIRSBOROROAOR(YIoNk, NPUPOAHbIV Frad, HedTh), NPOQYKTL UX NepepaboTkn, NX POk B BbITY U NPOMBILINEHHOCTH .
XUMU4eckmi BKCNepUMEHT. udydeHue o0bBpasLUcB MaTepranos (CTeKNo, cninasbl METASNOB, NONUMEPHbIE MaTepuanb).

MexnpenmeTHble CBA3W

Peanusauusa MexnpeaMeTHbix CBS3en Npu UayveHun Xxuvmm 8 9 Knacce oCyuUecTBNAETCA Yepes UCronb3oBaHke Kak obLnX eCTeCTBEHHOHaY YHbIX NOHATAR,
Tak U NOHATHUNA, ABNANUWNXCA CUCTEMHBIMKW ANA OTAENbHbLIX NPegMeToB mn._.mo._-wmIIOIm<£IOﬂO unkna.

OBume ecTecTBEHHOHAYYHbIE ROHATUNA. HaYYHLIA haKT, TKNoTE3a, 3aKoH, TEOPUA, aHanus, CUHTEs3, Knaccuukaums, Nepuoany HoCTL, Habnogenve,
SKCNEPUMEHT, MOAETNIMPOBaHMUE, N3MEpeHue, MoJelb, ABEeHUe, NapHUKoBbIK athhekT, TeXHONOorms, Marepuansl. PUsnka: MaTepusi, aToM, 3MEKTPOH,
MPOTOH, HEWTPOH, WOH, U30TON, PAANOAKTUBHOCTb, MOMEKYNa, aNeKTPUYECKUi 3apan, NPOBOAHUKK, NONYNPOBOAHUKKN, INANEKTPUKN, (DOTONEMEHT,



UHOWKATOP, BELWEeCTBO, Teno, obveém, arperarHoe CoCTOAHUE BeLWeCcTBa, ras, pacTeop, PacTBOPUMOCTb, KpUCTaIMYecKan pelléTka, cnnageel, usmyeckre

BENUYUHBI, €UHULbLI W3MEPEHWH, KOCMUYECKOE NPOCTPAHCTBO, NNAaHeTbl, 38&3Mbi, ConHue.

buonorus: eO.ﬂOOSI.ﬂmP AbixaHue, buoctepa, akocucrema, MUHeparbeHble yaohperns, MUKPO3NEMEHTbI, MaKpoanemMeHThl, NuTaTenbHble BElEcTBa .

Feorpadus. atmocpepa, rmgpocdepa, MUHepans!, ropHBLIE NOPOALI, NONE3HbIE NCKoNaemble, TONAUBO, BOAHLIE PecypChl.

_Amﬁmzhmﬁ-._o-._.m,;m._._;:mnznvm nnaHupoBaHue No xmmum 8 knacc

2 yaca, 68 yacos

Pasgen. Tema ypoka Kon-eo HaTta Hecnonb3oeadue
4acos npoRegenvs
B obopydoeaHus
«To4ka pocma
Tema 1. XMMUsI — BaxHas 06NACTh @CTECTBOIHAHMA U npakTUyecKon
AeATenkLHOCTN Yenoeeka (5 u)
i MpeameT xumum POnb XAMIAN- B KM n.‘....._.s.h.h.n - XUMUS B CUCTEME Hayk. MeTogibl NO3HaHUs B XUMUM. 1
2 | 3HaKOMCTB0 C NpaBunanm c@mmamgonqssbbsmsm:s paboThl B xuMnseckon naGopatopun, 1 Linchposas nadboparopus
MNpaxkTuueckas pabora: RELEON
Ne 1. [lpa Lincbpoon fatumk
Temnepatypbl CnupToBKa
Cseva.
3 | Tenau sewecTea - 1
4 duanyeckne CRONCTBA BELLECTB. ATPEraTHOE COCTORHME BELLECTS . 1
B Yuctble ngghgﬁ:gg paboraNe 2. Pasnenenme 1 LinchbpoBas naboparopus
cmecer (Ha NpUMepe o4MUCTK NoBapeHHon conu) RELEON
Tema 2. Bewecrsa
M XMMUYECKHEe peakumm
(159)+1 4
5 | AToMbI 1 MOneKy sl XMMUYECKUE aneMeHThl 1
7 | 3Hakn (CUMBOIIEL) XUMUYECKUX 31IEMEHTOB - - i




[MNpocTeie 1 CNoXHbIe BELecTBa. ATOMHOMONEKYNAPHOE yYeHne.

9 Xumunyeckas hopmyna. BaneHTHOCTb AaTOMOB XMMWUYECKNX 3M1EMEHTOB
10- | 3aKOH NOCTOSHCTBA COCTABA BELLECTB. OTHOCUTENBHARA ATOMHAsA Macca. OTHOCUTENbHAS MONeKynspHas
il macca .
12 | Maccosas 40 XMMUIECKOTO 3NeMeHTa B COSaNHEHM o i
13 | Dusunyeckne n xuMMYECKNe ABMEeHKUS
14 | Xumuueckas peakuna. [NpusHaku S ke
1 YCINOBWUA NMPOTEKAHUS XMMUYECKUX PeaKLWii
15 | Xumudeckne ypaBHeHUs
16 | TUNbl XUMUAYECKUX peakuuin. Peakuusi coeguHeHns - a -
17 | Peakuus pasnoxeHns - ‘ N
18 | P .
18 | Peakunn obveHa - - - B
20 | 3akon coxpanerns maccs: Belects. M. B. TOMOHOCOB — yUBHBIR SHUMKMNONEANCT. - o BEChI TEXHOXMUMUIECKVE U
. , anekTpoHHblE; ceeva; konba
nnockoaoHHan 250 M, noxKa
LA CHUraHng
BELECTB
21 | KontponbHas pabota Ne1 B e St -
| Tema 3. Bosayx. Kmemopon.—— "1/ "1t .
Oxkeuabl T
(54)
22 | Bosgyx — cMech rasos. CocTas Bo3ayxa Kucnopos — anemMeHT s_.ﬂvooqom BeuwectBo. O30H — 1 )
annoTponHas Mmoandukaums xmenopoaa
23 | HaxoxaeHue kmMenopoaa B npupoge, (hU3UYECKIE U XUIMUYECKWE CBONCTBA (DEAKLMI OKUCNIERNS, . a
ropexue. MNoHaTue ob okcuaax
24 | Crocobbl nony4eHns KNCNopoaa B NabopaTopuy U MPOMLILNEHHOCTH. [IpUMEHEHME Kucnopoaa. L

MpakTuyeckas paboTta




Ne 3. :o:«:mzxm u cobupaHue Kucnopoaa, u3yyeHue ero CBONCTB.

25 | Tennoson adhhexT XMMUIECKOW peakuny, NOHITUE O TEPMOXUMUYECKOM YPaBHEHUN, 3K30 1 1
IHAOTEPMUYECKUX DEAKLINFX

26 | Tonnuse (yronb n meTaH). 3arpssHeHune Bo3gyxa, crnocobbl €ro npefoTepallenus. Younenve 1
napHukosoro acpekTa, paspylieHMe 030HOBOrO Crnos .

Tema 4. Bogopoa. Cocrae kucnot v conen (5 u)

27 | Bopopos — anemMexTt u NpocToe BelecTBo 1

28 | HaxoxaeHue B npupoge, (13nNIeckme n XMMUYECKMEe CBONCTBA (Ha NpuMepe B3auMO/JeNCTBUA C 1
HemMeTana M1 1 OKCUaamMu MeTasnnos

29 :u:gmxmzsmwm:ooomz nNONyYeHus mobooOhm. . o 1
MNpakTnueckas -paboraNe 4. Monyuerue ncobupaHne Boaopoaa, U3y4eHNE ero CBOUCTB

30- | Coctas knenot n conen o i 2

LB

Tema 5. KoninuecTEeHHbIC OTHOWEHWA B XUMUK
(4 u)

g Monbk. MonsoHas Maccs

32 Konuuecrso gel

33 | 3akoH ABoragpo go_._nuzm._s 06LEM razos . 1
34- | PacyeTst No XumMude CRIN YDaBREeHMsIRE . o 2 i
35

Tema 6. Bopa. Pacteopbl. MoHaTue 06 ocHoBauusx (5 1)

Dduanvecs JoneTea: . e , , Fr—

38 | Cocrtas oCHOBaHWA. [ lonaTue 06 nHAMKaTOpax 1 Uudbposas naboparopus
RELEON

Lincpposon pH. wiTaTtus ¢
33XHNMOM, NMATE XUMWYECKNX
CTaKaHoB (25 mi);, NpoMbiBaliKe

39 | Bopa kax pactBoputens. PacTBopsl. PacTBopuMocTs BellecTs B Boge. [pakTuyeckas pabora: 1 npubop Ana onbITOB ¢
E | 3NeKTPUYECKUM TOKOM,




Ne 5 [MpuroTosneHmne pacTBopoB ¢ ONpeAenéHHONn MacCcOBON A0Nei pacTBOPEHHOIO BeLUecTsa.

WMCTOYHUK NOCTOSIHHOIO TOKA:
npobupkn — 2 LWIT.
NPOoHYMEPOBaHHbIE, JTyUMHKa,
CrMpTOBKA,;

Npobky — 2 W, NMHUEeT

| Ponb pacTeopoB B NPUPOAE W B KU3HN YenoBeka. KpyroBopoT BOZb! B NpUpoge. 3arpsiaHeHine

Tema 7. OCHOBHbIE KIMACChl HEOPraHMYeCKUX COCANUHEHNI

Okcuabl: coctas, Knaccumkauusa (QCHOBHBLIE, KNCNOTHLIE, amdioTepHble, HeconeobpasyioLue),

MonyyeHue u xuMrU4eckne CBONCTRA KUCNOTHBIX, OCHOBHbLIX M aM(OTEpHbIX OKCUA0B.

OcHOBaHNA: COCTAR, KNACCHPHKALMA, HOMEHKNATYpa (MEXAYHAPOAHas W TpUBHArbHas ), PUMIECKUE W

KucnoTsr: cocrae, gmeox@sxans: 1oz_¢xx:mﬁ<vm. %snws:mnxsm 1 XUMWYE CKne CBOMCTBA, CNocobbl

Conu {cpeaHue): xongz:ménm enocobbl _._o_._fm:sn mumsz_ohmsﬂmsw coneun ¢ zmqmzzm_ss

Ne 6. PelueHue aKkcrepumMenTanbHbIX 3aa4 no temMe « OCHOBHbIE KNacChl HEOPraHUYeCKuX CoequHEHnN

40
npupoaHbix Boa. OxpaHa n oMucTKa NPUPOAHLIX BOA.
(1T u)+ 1y
41 Knaccudukaumsa Heoprarmyeckux COEMMNHEHNN.
42-
43 | HOMEeHknarypa (MexayHapogHan n TpusnancHas).
44-
45 | xumuueckue ceoiCTBa, cnocodsinonyyetus
46-
47 | nony4yeHns.
P akTUBHOCTW METAnNNoB
48- | Conu (cpeaHue): HOM
49 | KUCNOTaMA-LLEAONaMA-U-CONFMA-—
50 |
51 | Mpakrudeckas patota;
52 | KoHTponbHas mmw.ms Ne 2

.C.s%nom_mm naboparopua

RELEON

Linbporon pH. luTaTnB C
3EKVIMOM; MSITh XM UHECKUX
cTakaHoB (25 Mn), npombBanka

Linthpoeas naboparopust
RELEON

Lintoposon pH. wWratne ©
3AXKUMOM:. NATh XUM NYECKNX
CcTakaHoB (25 mn), NnpoMblBasike




Tema 8. MNepuoanyecknit 3aKoH U Nepuoanyeckas cucTeMa xuMmmuyecknx anementos [i. U. Menpene
eBa. CtpoeHue atoma (7 4)

53 | Mepebie NONLITKY KNAaccunKkaLmn XMMUIEcknx anemeHToB. MoHsATUE o rpynnax cXxoaHbX 3NeMeHTOoR q
(LenoY Hbie 1 WenoYHoseMenbHblie MeTanmbl, ranoreHbl, MHEPTHbLIE rasbi) .
54 | 3nemeHThl, KOTOpbie 0bpazytoT amdoTepPHbLIE OKCUAL! U TMAPOKCUALI q
S— - = s S A ————————————— 1_q|.‘4‘ — .
55 | lNepuogndecknii 3akoH K Nepuogudeckas cuctTema xummdeckux anemerdtos . V. Medgeneesa. 1
Mepuoapbl, rpynnel, NOArpynnbi. PU3NHECKU CMBICTT NOPAAKOBOrO HOMepa arnemMeHTa, HoMe poB fneproaa
U rpynrsi.
- . —— S sy =25 i - R - R S e - —
56 | Ctpoenune atomos. COCTaB aTOMHbIX A4ep. M3oTonbl 1
57 | 3nekTpoHel. CTpoeHue a3nekTpoHHbLIX 060MoveK atoMos nepeblix 20 XUMUYECKUX 3MEeMEHTOB il
nepuogudeckon cuctemst [1. M. Menpeneesa
58 | XapakTepucTUKa XUMWSEDKOFS-aReMeHTa No ero NonoXeHun B nepruoanieckoi cucteme [ M. |
Menpeneera
59 | SHaueHne NepuoaNMecKoro-dakoHa 1

M NEPUOANYECKON CUCTEMBIXHNMMSECKWX aNeMeHTOR NS paBuTusa Hayku u npaxtuku. 4. W Menpenees
—- YYEHBIN, NIefaror u rpaxiaHuH:

Tema 9. XumMmuyeckan cBasL. "

———

OKMCNUTENBHO-BOCCTAHOBUTENLHBLIC PeaKLIMK

(84)
B0 | OneKTpooTPULATENLHOCTL aTOMOB XUMUYECKUX 3MEMEHTOB - 1
i — e SR e e ——————————— -
61 VioHHasa xmmMmuyveckan ceasb 1 Lincpporasn natoparTopus

RELEON

LinchpoBon gat4uk
TEMMepaTypb! MNaTUHOBHI,
haryuk Temnepartypbl
TepMonapHbIi

62 | KoBaneHTHo-nonspHas cBsisb N RN 1 Linchposas nabopaTopus
RELEON

Lndposoir gamivk
remMrnepartypbl NNaTUHOBBIA,
AATHUK TeMnepaTypbl




TepMonapHbii

83 | KoaneHTHO- HeNonsipHas cBA3b

54- | CreneHb OKUCNEeHusa

65

66- | OkucnutensHoBOCCTaHoBUTENbHbIE peakuun (OBP). MpoLiecckl OKMCNeHUs 1 BOCCTaHOBNEHUS.
67 | OkucnuTenu u BOCCTaHOBUTENN.

68 | KoHTponebHas patota Ne 3




