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NOACHUTEJIbHAA 3AMUCKA

lMporpamma nNo XMMun Ha ypoBHE OCHOBHOrO obLLero obpasoBaHus cocTaBfieHa Ha OCHOBE TpeboBaHWI K pe3ynbTaTaM OCBOEHUS
OCHOBHOW 06pa3oBaTenbHOM NporpamMmmMbl OCHOBHOMO obuiero obpasoBanus, npegcrasneHHbix B PrOC OO0, a Takke Ha ocHOBe
eaepanbHoOn paboyen nporpamMmmbl BOCAIUTAHUA N C YYETOM KOHLENUMM NpenogaBaHus y4ebHoro npegmeta « XuMnsa» B
obpasoBaTtenbHbIX opraHn3aumsax Poccurickon degepaumm.

Mporpamma No xMMuu SAET NpeAcTaBneHne o uensx, obuien ctpaternm obydeHms, BOCNUTaHNS U pas3BUTUSt 00yYatoLLMXCs
cpenctBamu y4ebHoro npegmMeTa, yctaHaBnmBaeT 0b6s3aTenbHOe NpeaMeTHOe CoaepKaHune, npegycMaTpuBaeT pacnpeaeneHue
€ro o Knaccam u CTpyKTypupOBaHMe No pasgenam 1 Temam nporpamMMbl Mo XMMUnM, onpeaensieT KONMYeCTBEHHbIE U
Ka4yeCTBEHHbIE XapaKTEPUCTMKN COAEPKaHNS, peKOMEHAYEMYHO NOCNEeA0BaTENbHOCTb U3YYEHUSI XUMUN C Y4ETOM MEXNPEAMETHbIX
N BHYTPUNPEAMETHbIX CBA3EN, NOMMKM y4ebHOro npolecca, Bo3pacTHbIX 0COOEHHOCTEN 00yYatoLLMXCs, onpeaensieT BO3MOXHOCTH
npegmeTa gns peanusaumm TpeboBaHU K pesynibTaTaM OCBOEHMSI OCHOBHOW 06pa3oBaTefibHOM NporpaMmbl Ha YpOBHE
OCHOBHOro 06Lero obpasoBaHus, a Takke TpeboBaHUM K pe3ynbTaTtaM 0by4eHUs XMMUKM Ha YpPOBHE Lienen n3ydeHuns npegmera u
OCHOBHbIX BYAOB y4ebHO-N03HaBaTeNbHOM AeATENbHOCTN 0ByyaloLLerocs No OCBOEHMO y4eBHOro coaepkaHus.

3HaHWe XMMUKU CRYXXUT OCHOBOWM 45151 POPMUPOBAHNA MUPOBO33pEeHNS 0byyatoLerocd, ero npeacraBneHn o matepuansHOM
€OVHCTBE MUpA, BaXXHYO POSb UrparT opMUpyeEMbIE XUMUEN NPEACTABNEHNSA O B3aMMONPEBPALLEHUSIX S3HEPTA 1 06 3BONKOLMA
BELLLECTB B npupoae, 0 NyTax pelweHus rnobanbHbIX NpobnemMm ycTon4mMBoro passuTus YenoBeyecTBa — CbipbeBOW,
3HEepreTMYecKoun, NMLLEBON 1 3Koormyeckon 6esonacHoCcTn, Npobnem 3apaBoOOXpPaHEHMS.

I/I3yqume XUMUN:

cnocobCTBYET peanusauum BO3MOXHOCTEN AS1s1 CaMOpasBUTUSA N (POPMUPOBaHUS KYNbTYpPbl IMYHOCTH, €€ obLLen n
PYHKLUMOHANbLHON rPaMOTHOCTMU;

BHOCUT BKIag B (popMMpOBaHME MbILUNIEHUS U TBOPYECKMX CNOCOBHOCTEN 06YyYaloLLMXCS, HAaBLIKOB MX CAMOCTOATESNIbHON y4eOHOM
AeATENbHOCTU, S3KCNEPUMEHTArbHbLIX N UCCNEeAO0BATENbCKUX YMEHUNA, HEOOXOANMbIX Kak B MOBCEAHEBHON XXWU3HW, TaK N B
npodgeccnoHanbHON AesTeNbHOCTY;



3HAaKOMWUT CO CneumndUKoON Hay4HOro MbILLMIEHUS, 3aKnaablBaeT OCHOBbI LIeNTIOCTHOrO B3rfsiAa Ha eQUHCTBO NPUPOAbI U YenoBekKa,
SIBNAETCS1 OTBETCTBEHHbIM 3Tanom B hOpPMMPOBaHNM ECTECTBEHHO-HAYYHOM MPAaMOTHOCTM 0ByYaoLLMXCS;

cnocobcTByeT hOPMUPOBAHMIO LLIEHHOCTHOIO OTHOLLEHUSI K €CTECTBEHHO-HAY4YHbIM 3HAHUAM, K NpUpoAe, K YerloBEKY, BHOCUT CBOW
BKNap, B akonornyeckoe obpasoBaHune obyyatoLmxcs.

[aHHble HanpaBneHus B 0by4yeHnn xummumn obecneunBaroTcst cneumndmkon coagepkaHms yuebHoro npeameTa, KOTopbI SBNsSieTCs
negarorm4eckn aganTMpoBaHHbIM OTpaXeHMeMm 6a30BOIN Haykn XMMUK Ha onpeaenéHHOM 3Tane e€ pasBUTKUS.

Kpr XUMUN Ha ypoBHE OCHOBHOIO obuero 06pasoBaH|/|;| OpneHTnpoBaH Ha oCBoOEHNE O6y‘-lalOUJ,I/IMVICFI CUCTEMbI NMepBoOHa4alribHbIX
NOHATUA XMMUWN, OCHOB HeopraqueCKon XUMUN N HEKOTOPLIX OTAEJIbHbIX 3Ha4YNMbIX NOHATUN opraqueCKon XUMUN.

CTpyKTypa coepxaHus nporpaMMbl N0 XMMunM chopmMmnpoBaHa Ha OCHOBE CUCTEMHOIO noaxoaa k eé nsydeHuo. CogepxkaHue
cKnagblBaeTcs U3 CUCTEMbI NMOHSATUN O XMMNYECKOM 3FIEMEHTE N BELLLECTBE U CUCTEMbI NMOHATUI O XMMUYeckol peakummn. O6e aTu
CUCTEMbI CTPYKTYPHO OpraHM30BaHbl MO NPUHLMMY NOCeAoBaTeNbHOMO Pa3BUTUS 3HAHWUIA HA OCHOBE TEOPETUYECKUX
NnpeacTaBreHnin pasHoro YpoBHS:

— aTOMHO-MONEKYNAPHOro y4eHUs Kak OCHOBbI BCEr0 €CTECTBO3HAHUS;

— MNepunogunyeckoro 3akoHa [. 1. MeHgeneeBa Kak OCHOBHOIO 3aKOHa XMMUW;

— YYEHUSA O CTPOEHUN aTOMa N XUMNYECKOWN CBA3M;

— npegcraBneHnn ob anNnekTponMTUYECcKon guccoumnaumm BewecTB B pacTBopax.

TeopeTnyeckme 3HaHNA paccMaTpMBalOTCA Ha OCHOBE AMMUPUYECKN NOSTYYEHHbIX N OCMbICHIEHHBIX (PaKTOB, pa3BMBaKOTCA
nocrnegoBaTenbHO OT OAHOMO YPOBHS K APYroMY, BbIMNOMHASA PYHKLMM OO BACHEHUS U NPOrHO3MPOBaHWSI CBOWCTB, CTPOEHUS U
BO3MOXHOCTEN MPaKTUYECKOro NpUMeHeHUs 1 nonyvYeHnsa nyyaemMbix BeLLECTB.

OcBoeHue nporpammMbl NO XMMUK CNOCOBCTBYET POPMUPOBAHNIO NPEACTABNEHNA O XMMNYECKON COCTaBIIAIOLLEN HAYHHOM
KapTUHbI MMpPa B NIOTMKEe €€ CUCTEMHON NpUpoab!, LLEHHOCTHOINO OTHOLLEHUS K HAY4YHOMY 3HaHUIO U MeToA4aM MO3HaHUS B HayKe.

M3y4eHne Xxumum npomcxoamT C NPUBIIEYEHNEM 3HAHUI N3 paHEE U3YYEHHbIX Y4eOHbIX NpeameToB: « OKpyKatowmin Mmup»,
«Bbuonorusa. 5-7 knaccbel» U «d®usnka. 7 Knaccy.



Mpw N3y4EHUN XUMUM NPOUCXOANT (POPMUPOBAHNE 3HAHMI OCHOB XMMMUYECKON Haykn Kak 06nacT COBPEMEHHOro
€CTeCTBO3HaHWs, MPaKTUYeCKOn OeATEeNbHOCTM YernoBeKa U Kak O4HOro M3 KOMMOHEHTOB MUPOBOW KynbTypbl. 3agava y4ebHoro
npegmMeTa COCTOUT B DOPMUPOBAHUN CUCTEMbBI XMMUYECKUX 3HAHUA — BaXKHENLLMX PaKTOB, MOHSATUN, 3aKOHOB U TEOPETUYECKNX
NOMOXEHWIN, AOCTYMHbIX 0606LLEHNI MUPOBO33PEHYECKOTO XapakTepa, s3blka Hayku, B NPUOBLLEHNN K HAy4YHbIM MeTodam
MO3HAHUS NPU U3YYEHUN BELLECTB U XMMUYECKMX peakuuin, B GOpMUPOBAHUN 1 PA3BUTMM NO3HABATENbHbIX YMEHUI N UX
NPUMeHeHUN B y4ebHO-No3HaBaTeNbHON N y4ebHO-NCcCneaoBaTenbCKon AesTENBHOCTM, OCBOEHMM NpaBmn 6e3onacHoro
obpalleHus ¢ BelllecTBaMu B NOBCEAHEBHOWM XU3HMW.

Mpw N3y4eHUn XMMMM Ha YpOBHE OCHOBHOTO 06LLIero obpa3oBaHms BaXkHOE 3Ha4YeHUe Npuodpenu Takme Lenu, Kak:

— chbopMMpOBaHME UHTENNEKTYaNbHO Pa3BMUTOM IMYHOCTU, TOTOBOW K CamMo0obpa3oBaHuMio, COTPYAHUYECTBY, CAMOCTOATENIbHOMY
MPUHSTUIO PeLLIeHNIA, CNOCOBHOM aganTUpPoBaTbCs K ObICTPO MEHSIHOLLMMCS YCIOBUSIM XKU3HW;

— HanpaBneHHOCTb 00y4eHnsi Ha cuctemaTnyeckoe npuobLleHre obyyarLmnXCs K CaMOCTOATENbHONM NO3HaBaTENbHON
AeATENbHOCTU, HAayYHbIM METOAAaM MO3HaHUS, (POPMUPYIOLLMM MOTUBALIMIO U pa3BUTUE CMOCOBHOCTEN K XUMUW;

— obecneyeHune ycrnosuin, cnocobeTBYOLWNX NpUOBpeTeHU0 0ByvaloWNMMCS onbiTa pa3HOOOpa3HON AeATEeNbHOCTU, NO3HAHUS U
CaMOIMO3HaHUS, KIYEBbBIX HABLIKOB (KIMHOYEBbIX KOMMNETEHLMIN), UMEIOLLNX YHUBEPCATTbHOE 3HAYEHNE ANS Pas3NUYHbIX BUAOB
AEATENbHOCTY;

— (hopmumpoBaHue obLlen PyHKLMOHANbHON U €CTECTBEHHO-HAYYHOW rPaMOTHOCTU, B TOM YUCHE YMEHUN OOBACHSTb U OLlEeHUBATb
SIBMIEHNSI OKPY>KAIOLLLEro MUpa, UCMNOSb3ys 3HAHMS U ONbIT, MNOMYyYEHHbIE MPU U3YYEHUN XUMUN, MPUMEHSATb UX MPU PELLIEHNN
npobnem B NOBCEAHEBHOM XU3HU U TPYO0BOW AEATENBHOCTMU;

— cbopMmpoBaHue y 0byyaroLmnxca ryMaHUCTUYECKUX OTHOLLEHUIA, MOHUMaHUS LLEHHOCTU XMMUYECKNX 3HaHWI NS BbIpaboTKM
aKosormyecku LenecoobpasHoro nosefeHns B ObITy 1 TPYAOBOW OEATENBHOCTU B LENsIX COXPaHEHUS1 CBOEro 340p0Bbs U
OKpYyXatoLlen npupoaHon cpeapl;

— pasBUTME MOTMBALMKN K OBY4EHMNIO, CNOCOBHOCTEN K CAMOKOHTPOSIO M CAMOBOCTIUTAHMNIO HA OCHOBE YCBOEHUS
o6LLeYenoBeyYecknx LLEHHOCTEN, TOTOBHOCTU K OCO3HAHHOMY BblIGOpY Npoduns 1 HanpasBneHHOCTU AarbHeNLero obyyYeHus.

O6uwee 4ncno Yacos, OTBEAEHHLIX AN U3YYEHUST XMMUN Ha YpPOBHE OCHOBHOIO 0obLero obpasoBaHusi, coctasnseT 136 yacos: B 8
Knacce — 68 yacoB (2 yaca B Hegento), B 9 knacce — 68 yacos (2 yaca B Hegento).



COOEPXXAHMUE YYEBHOI'O NPEAMEHTA, YHEBHOI'O KYPCA 8 KITACC

NMepBOHa4YanbHble XMMUYECKMUE NOHATUA

MpeomeT xumun. Ponb XMMUKU B XMU3HWU YeroBeka. XMMWSA B CUCTEME HayK. Tena v BewlectBa. Pusmyeckne CBOMCTBaA
BellecTB. ArperaTHoe COCTOsIHME BellecTB. [MOHATME O MeTodax No3HaHus B XumMun. Ynctole BelwectBa m cmecu. CnocoObl
pasgeneHuns CMecemn.

ATOMbI 1 Mosfiekynbl. XuMudeckue anemeHTbl. CUMBOSIbI XUMUYECKUX 3rIeMeHTOoB. [1pocTbie U CnoXHble BewecTBa. ATOMHO-
MOSEKYNsIPHOE yYeHMe.

Xnmumyeckass opmyna. BaneHTHOCTb aTOMOB XMMUYECKUMX 3JrieMEeHTOB. 3akoH MOCTOSHCTBA COCTaBa BeLLeCTB.
OTHocuTenbHas atomHas Mmacca. OTHocuTenbHaa MonekynspHasi macca. MaccoBasi 4ONA XMMUYECKOTro afieMeHTa B CoeMHEHUN.

KonnyectBo BewectBa. Monb. MonspHas macca. B3aumocBAsb KonmyecTBa, MacCbl M Yucna CTPYKTYPHbIX eanHUL,
BewecTBa. Pacyé€Ttbl N0 hopmynam XMmMmn4eCcKnx coeguHeHNN.

dunsnyeckne n XUMMYecKkne saBneHusi. XMMudeckass peakumst MU e€ npusHaki. 3aKOH COXpaHEeHMsi Maccbl BELLECTB.
Xnmunyeckme ypaBHeHus. Knaccnumkaumsa XMMmnyecknx peakunin (CoeanHeHns, pasnoxeHns, sameLieHms, obmeHa).

Xumu4eckul 3KcrnepumMeHm:

3HAaKOMCTBO C XMMWYECKOM MOcydown, npasunamu pabotbl B nabopatopum u npuémamu obpauieHust ¢ nabopaTopHbIM
obopynoBaHMEM, M3y4YEHNE U OnMcaHue PU3MYECKUX CBOMCTB 00OpasLiOoB HEOPraHMYECKMX BELLECTB, HabnwogeHne uanyeckmx
(nnaBneHwe BoOCKa, TasgHWE NbAa, pacTUpaHue caxapa B CTyMnKe, KUNeHne u KoOHAEHcauusi BOAbl) U XMMUYECKUX (ropeHne cBeYn,
npokanMBaHMe MeOHOW MNPOBOJSIOKM, B3aMMOOEWCTBME Mena C KUCMOTOW) SBREHWA, HabniogeHwe wu onucaHue Npu3HaKkoB
NPOTEKaHUS XMMUYECKUX peakumin (pasnoXeHwe caxapa, B3auMOOENCTBME CEPHOM KUCMOTbl C Xrnopugom b6apus, pasnoxeHue
rmgpokenga megu (Il) npyn HarpeBaHun, B3anMoaencTeme xenesa ¢ pactesopomMm conu meau (ll), nayyeHme cnocoboB pasgeneHust
cMecen: C NOMOLLbI MarHuTa, dunbTPoBaHMe, BbiNapuBaHe, ANCTUNNSALUS, XpomMaTtorpadums, NnpoBeaeHNe O4YUCTKM NOBapPEHHON
conu, HabniogeHne M onucaHve pesynbTaToB NPOBELEHUS OMbiTa, WIMOCTPUPYIOLWEro 3aKOH COXPaHEeHUsi MaccCbl, co3gaHue
MoAenen monekyn (LapoCTepXXHEBbIX).



BaxHenwue npeacraBuTenn HeopraHM4YecKkux BeLLecTs

Bosgyx - cmecb rasoB. CoctaB Bo3gyxa. Kucnopogq - aneMeHT 1 NpocToe BewecTBo. HaxoxaeHue kucnopoga B npupoae,
dun3myeckme n XuMmnyeckne cBoncTBa (peakumm ropenuns). Okeuabl. NpumeHeHune kucnopoga. Cnocobbl NonyvyeHnst Kucnopoaa B
nabopartopuu 1 npombiwneHHocTn. KpyroBopoT kucnopoga B npupoge. O30H - annoTponHas Moandurkaums Kucrnopoaa.

TennoBon aPeKkT XMMUYECKON peakuuu, TEPMOXUMUYECKUE YpaBHEHWUS, 3K30- M 3HOOTEpPMUYECKMe peakuuu. Tonnmeo:
yronb 1 MeTaH. 3arpsasHeHne Bo3ayxa, ycureHme napHMKoBoro adpdekTa, paspyLleHne 030HOBOro Cros.

Bopoopoa - anemMeHT n npocTtoe BellecTBO. HaxoxgeHuve Bogopoga B npupode, husmyeckne M XmMmyeckme CBOWUCTBA,
npuMeHeHune, cnocobbl nostydyeHusi. Kucnotsl 1 conu.

MonspHbIn 06BbEM ra3oB. Pacyétbl N0 XMMUYECKUM YPaBHEHUSM.

dusnyeckne csonctea Boabl. Boga kak pactBopuTens. PacTBopbl. HacblWweHHble W HeHacblWeHHble pacTBOpbI.
PactBopumocTb BewlecTs B BoAde. MaccoBasi gons BelwlectBa B pactBope. Xumuyeckue csouctBa BoAbl. OcHoBaHus. Ponb
pacTBOPOB B MPUPOAE U B XU3HU 4vernoBeka. KpyroBopoT BoAbl B npupoge. 3arpsisHeHne npupodHbix Bod. OxpaHa n o4ymcTka
NPUPOAHbIX BOA,.

Knaccndmkauma HeopraHudeckux coeamHeHun. Okemgbl. Knaccudpumkaums okcmaoB: coneobpasyowme (OCHOBHbIE,
KMCNOTHbIE, aM(oTepPHbIE) U Heconeobpasywowme. HomeHknatypa okcuaoB. dPusmyeckne M XMMUYECKME CBOWCTBA OKCUAOB.
lMony4eHne okcnMaos.

OcHoBaHus. Knaccudukaumsa oCHOBaHWI: LLENOYN U HEPACTBOPUMbIE OCHOBaHUSA. HomeHknatypa ocHoBaHuin. duanyeckme
N XMMUYECKME CBOMCTBA OCHOBAHWUW. [lonyyeHne oCHOBaHWN.

Kucnotbl. Knaccudpukaums kncnot. HomeHknatypa KMcnoT. dusmyeckne n xmmmyeckme CBOMCTBA KUCMOT. PAg akTMBHOCTM
metannoB H. H. bekeTtosa. Nony4yeHne kncnor.

Conun. HomeHknatypa coneun. dusmyeckne n xummyeckne cBoncTea cornen. [lonyvyeHme conen.

[ eHeTMYecKkasa CBS3b MEXy KnaccamMm HeopraHMYeCcknx CoOeaNHEHU.

Xumu4deckul 3KkcrnepuMmeHm:

KayeCTBEHHOe ornpefeneHne cogepxaHus Kucnopoga B BO3gyxe, nonydeHuve, cobupaHue, pacnosHaBaHWe W U3yveHue
CBOWCTB KMcnopoaa, HabnogeHne B3aMmMogencTBUSA BeLWeCTB C KUCITOPOAOM U YCrOBUS BO3HUKHOBEHUS M NPEKpaLLeHNsa ropeHuns
(noxxapa), o3HakoMneHue ¢ obpasuamMu OKCMAOB M ONUCaHWe X CBOWCTB, Morfy4vyeHue, cobupaHue, pacrno3HaBaHWe U nU3ydyeHue
CBOWCTB Bogopoja (ropeHue), B3aumogencrene sogopoda ¢ okengom meam (Il) (Bo3mMoxHO ucrnornb3oBaHve BugeomMartepuarnos),



HabnogeHne obpasuoB BeLWECTB KONMMYecTBOM 1 MOInb, uccregoBaHne oCOOEHHOCTEN PaCTBOPEHWUSA BELLECTB C pPasfIMYHON
pacTBOPMMOCTbIO, MPUTOTOBIIEHME PAaCTBOPOB C OnpeaesiEHHON MacCOBOW [0OSfie paCTBOPEHHOIO BellecTBa, B3aMMOAeWCTBue
BOObl C MeTannamu (HaTpMem W Kanbumem) (BO3MOXHO WCMOfb30BaHME BuaeomMatepuarnoB), uccregosaHve o6pasuoB
HeopraHM4YecKMx BELECTB pasfnyHbIX KIaccoB, HabnaeHne N3MEHEHNS OKPaCcKM MHAMKATOPOB B pacTBOpaXxX KUCMOT U LLEoYen,
n3yyeHne BaammopencTemsa okcmga meam (ll) ¢ pacTBOpOM CEPHON KUCMNOTbI, KUCMNOT C MeTannamu, peakuun HenTpanusauuu,
nosly4eHMe HepacTBOPMMbIX OCHOBaHWI, BbITECHEHNE OAHOIO MeTanna gpyrMm U3 pacteopa Comnun, peLleHne aKkcnepumMmeHTarnbHbIX
3ajad no teme «BaxHenwwme knaccbl HEOPraHMYECKUX COEOUHEHNNY.

Mepuognyeckuin 3akoH un lNepmnoaunyeckasa cucrema xummyeckux anemeHtoB 1. U. MeHgeneeBa. CtpoeHue aTtomoB.
Xumunyeckas cBfizb. OKMCNUTENIbHO-BOCCTAaHOBUTENbHbIE peaKkuuu

[MepBble MNOMbITKM KhacCUUKaumMm XMMUYECKUX 3NeMeHTOB. [MoHATME O rpynnax CXOAHbIX 3NEeMEHTOB (WenoyvHble wn
LLIeNOYHO3eMeENbHbIE MeTansbl, ranoreHbl, MUHEPTHbIE rasbl). QNIEMeHTbI, KOTopble 06pa3yoT aMmOoTepPHbIE OKCUAbLI U TMAPOKCUADI.

Mepnogunyecknin 3akoH. [lNepuoguyeckaa cuctema xumundecknx anemeHtoB [. V. MeHgeneesa. KopoTkonepuogHas w
AnvHHonepuogHaa dopmbl Nepuogmyeckon cuctembl xmmudeckux anemeHtoB [1. W, MeHpeneesa. [lepuogbl u rpynnbl.
dun3nyecknin cMbiCrn NOPsIAKOBOro HoMepa, HOMEPOB Nepuoaa M rpynnbl dfieMeHTa.

CtpoeHune atomoB. CocTaB aTOMHbIX siaep. M3oTtonbl. InekTpoHbl. CTpoeHne anekTpoHHbIX ob6onovek atomoB nepBbix 20
xumMmmnyecknx anemeHtoB [lepuogunyeckon cuctembl . WN. MengeneeBa. XapakKTepucTuka XUMUYECKOro 3rieMeHTa no ero
nonoxeHuto B lNepnognyeckon cucteme 1. . MeHgeneesa.

3aKOHOMEPHOCTU U3MEHEHUS paguyca aTOMOB XMMWYECKUX SNIEMEHTOB, METANNMYECKNX U HEMETANNNYECKMX CBOWCTB MO
rpynnam mn nepunogam.

3HayeHue [epunogmyeckoro 3akoHa un lNepnogmyeckon CUCTEMbI XMMUYECKMX SNIEMEHTOB ANSA Pa3BUTUS HAYKU N NPAKTUKW.
0. V. MeHgenees - y4EHbIN U rpaXXaaHWUH.

Xnmmyeckast ceasb. KoBaneHTHast (nonsipHasi M HenonsipHasi) CBA3b. ONEKTPOOTPULATESNIbHOCTE XMMUYECKUX NIEMEHTOB.
MNoHHaga cBs3b.

CteneHb okucnenmsa. OKUCANTENBbHO--BOCCTAHOBUTENbHbIE peakumn. [lpoueccbl OKUCNEHUss U BOCCTaHOBMEHUS.
OkncnuTenn n BOCCTaHOBUTENM.



XumMu4deckul 3KcrepuMmeHm:

n3yyeHve obpasLoB BeLEeCTB MeTannoB U HeMeTansnoB, B3auMOAEWCTBME MMAPOKCMAA LMHKa C pacTBOPaMu KUCMOT U
Leno4yen, nNpoBedeHne OMbITOB, UIMIOCTPUPYIOWNX MPUMEpPbl OKUCIIUTENBHO-BOCCTAHOBUTESNBbHBLIX peakuni (ropeHue, peakuuu
pasnoXeHus, CoOeaNHEHUS).

MexnpedmemHsbie ces3u

Peanusaumna mexnpeamMeTHbIX CBA3EN Npu n3yvyeHum Xxumum B 8 Kracce OCyLLeCTBNAETCH Yepes3 UCNosib3oBaHMe Kak obLmx
€CTECTBEHHO--HaYYHbIX MOHATUN, TaK N MOHATUN, ABMAIOLNXCH CUCTEMHBIMU ONS OTAENbHbIX NPeAMETOB eCTECTBEHHO--HAY4YHOro
uukna.

O6Lwmne ecTeCTBEHHO-HAy4Hble MOHATUSA: HayudHblM aKkT, rMnoTesa, Teopusi, 3aKOH, aHanus, CUHTEe3, Kraccudukauums,
NnepuoanyHOCTb, HabaeHne, SKCNePUMEHT, MOAENVUPOBaHME, U3MepPeHNe, Moerb, sIBIEHNE.

dusnka: matepud, aToM, NEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIKUA, U30TOMbI, PAANOAKTUBHOCTb, MOSEKyna, 3NeKTpuyYeckun
3apsa, BewecTBo, Teno, 06bLEM, arperaTHoe COCTOsIHME BeLLecTBa, ras, ou3nyeckme BeNUYMHbI, eanHNULblI U3MepPEHNS, KOCMOC,
nnaHeTbl, 38é€3abl, ConHue.

Buonorus: dotocuHTes, abixaHune, buocdepa.

"eorpadus: atmocdepa, rmgpocdepa, MUHeparsbl, FOPHbIE NOPOAbLI, MNOfe3Hble NCKoMNaeMble, TONMBO, BOAHbIE PeCypChl.

9 KINACC

BelecTBO U XMMHUYeCKasa peakums

Mepuognyeckmnn 3akoH. [lepuogmyeckaa cuctema xummdeckmx anementoB [. W. Menpeneesa. CTtpoeHuMe aTomoB.
3aKOHOMEPHOCTUN B U3MEHEHUM CBONCTB XMMUYECKUX INIEMEHTOB MEpPBbIX TPEX NEPUOLOB, Kanus, KanbumMs U UX COEOUHEHWNA B
COOTBETCTBUU C MNONOXEHMEM 31EMEHTOB B [lepnoanyeckon cucteMme n CTpoeHnem Mx atToMoB.

CTpoeHue BelecTBa: BUObl XMMUYECKOM CBA3U. TUMbl KPUCTANIMYECKUX PELLETOK, 3aBMCUMOCTb CBOMCTB BeLLEeCcTBa OT Tvna
KpUCTanMyeckon peLueéTkn 1 Buaa XMMMYeCKon CBA3MN.

Knaccudumkaumsa n HomeHknatypa HeopraHM4Yeckux BewecTB. XMMMYECKNE CBOMCTBA BELLECTB, OTHOCALUMXCS K PasfnyHbIM
Knaccam HeopraHM4eckux CoeauHEHNn, reHeTU4Yeckas CBsi3b HEOPraHMYECKMX BELLLECTB.

Knaccudumkaumsa xuMmnyecknx peakumim no pasfimyHbIM npusHakam (No Yncry M cocTtaBy y4acTBYIOLWMX B peakuun BELLECTB,
no TennoBoMy 39dEKTy, N0 WM3MEHEHWUIO CTEeNeHEen OKUCNEHUA XUMMYECKMX INEMEHTOB, N0 06paTMMOCTM, NO Yy4acTuro
KaTtanusaTtopa). OK30- N 3HOOTEPMUYECKME peakLnmn, TEPMOXUMNYECKNE YPaBHEHUS.



lMoHATME O CKOPOCTM XMMUYeckon peakumun. [NoHsaTMe 06 oBpaTuMbIX U HEOBPATMMbIX XUMUYECKUX peakuusx. [NoHaTue o
FOMOreHHbIX U reTeporeHHbIX peakuusax. MNMoHsaTue o katanuae. [NoHATHME O XMMMYECKOM paBHoBecuu. DakTopbl, BNUsOLWMNE Ha
CKOPOCTb XMMWYECKOWN peaKkLmn 1 NONOXEHNE XMMNYECKOrO paBHOBECUS.

OKMCNUTENBbHO-BOCCTAHOBUTESNbHbIE  peakunn, 3NEKTPOHHbIN  BanaHC  OKUCINTENbHO-BOCCTAHOBUTENBHON  peakuunn.
CocTaBneHne ypaBHEHUI OKUCITUTENBHO--BOCCTAHOBUTESbHBIX PeaKLMii C MCNONb30BaHNEM MeTOoLa ANEeKTPOHHOro 6anaHca.

Teopus anNekTpoNUTUYECKON AMccoumaunn. SNEKTPONNTbl U HEANEKTPONUTLI. KaTnoHbl, aHMoHbl. MexaHnsm agnccouunaumm
BELLECTB C pasfNnUYHbIMK BUaamMmn xmmmyeckon cesasn. CteneHb auccoumaumn. CunbHble 1 cnabble aneKTponnThbl.

Peakumn noHHoro obmeHa. Ycnosusa npoTekaHnsa peakumi MOHHOrO oBMeHa, NosiHble N COKpaLWEHHbIE MOHHbIE YpaBHEHUSA
peakunn. CBOMCTBA KACMOT, OCHOBaHUN MU CONIEN B CBETe npeacraBneHnin o6 anekTponutmyeckon auccounaumm. KadectBeHHble
peakumn Ha NoHbl. NoHATNE O rMaponNu3e Conen.

Xumu4deckul 3KcrnepumMeHm:

O3HaKoOMJIeHME C MOAESNIAMN KPUCTanIMYecknx peLéTok HeopraHM4Yeckux BeLecTB - MeTassioB U HemeTannos (rpacguta n
anmasa), CrnoXHbIX BewecTB (Xnopuaga Hatpus), nccrnegoBaHue 3aBUCUMOCTM CKOPOCTU XMMMUYECKOW peakuuun OT BO3AeNCTBUSA
pasnnyHbIX aKkTOpOB, UCCNeAoBaHNE 3MEKTPONPOBOAHOCTM PacTBOPOB BELLECTB, MpoLecca ANUCCOUMaUMN KACIOT, WenoYen u
conen (BO3MOXHO MCMNONb30BaHWEe BUOEO MaTepuarnos), NPOBEAEHNE OMbITOB, UANKOCTPUPYHOLLMX NPU3HAKN NPOTEKAHNUS peakumi
noHHoro obmeHa (obpasoBaHme ocagka, BblgeneHue rasa, obpasoBaHWe BOAbl), OMNbITOB, WIMOCTPUPYIOWNX MNPUMEPDI
OKUCNUTENbHO-BOCCTAHOBUTESbHbBIX peakuuin (roOpeHne, peakuum pasnoXeHusi, COeANHEHUS), pacrno3HaBaHWE HeOopPraHUYecKux
BELLLECTB C MOMOLLbIO KAYECTBEHHbIX PEaKLUMA Ha NOHbI, PELLUEHNE SKCNIEPUMEHTAarbHbIX 3a4au.

HemeTtannbl u ux coegnHeHus

Obwas xapaktepucTtuka ranoreHoB. OCODEHHOCTU CTPOEHUSI aTOMOB, XapaKTepHble CcTeneHu okucreHusi. CTpoeHue u
dm3myeckme CBOWCTBaA MPOCTbIX BELECTB - ranoreHoB. XMMUYECKMe CBOMCTBA Ha npumepe xnopa (B3ammogencrsme c
MeTannamun, HemeTtannamu, wenodamm). Xnoposogopon. CongHasi KACMOTa, XMMUYECKME CBOWCTBA, MOSlyYeHUe, NpuMeEHeHue.
[lenicTBue xnopa 1 xr1opoBoaopoaa Ha opraHnamM YenoBeka. BaxkHenwwme xnopuabl U UX HaXOXKAeHue B Npupoae.

O6bwaa xapaktepuctmka anemeHToB VIA-rpynnbl. OCOBEHHOCTU CTPOEHUS aTOMOB, XapaKTepHble CTEeNeHU OKUCIIEHUS.
CTpoeHune n gumsnyeckme CBONCTBA MPOCTbIX BELWECTB - KMcnopoda n cepbl. ANNoTpPonHble MOANGMKALUK KUCNOpoaa U Cepbl.
Xumunyeckme csonctea cepbl. CepoBOaopoa, CTpoeHne, husmyeckne n xmummyeckme csonctaea. OKeuabl cepbl Kak NpeacTtaBuTenu
KNCINOTHbIX okcuaoB. CepHast kucnota, ou3ndeckne n xumumyeckne cBoncTea (0Owime Kak npeacTaBuMTenst Kracca KWUCIOT U



cneumdudeckmne). XrMMu4eckne peakumm, nexawpme B OCHOBE MNPOMbIWSIEHHOrO crnocoba nonyYeHUs CEepHOM KUCHOTbI.
MpumeHeHne cepHon KucnoTbl. Conn CepHOM KUCNOTbI, KadeCTBEHHasi peakumsa Ha cynbdat-uoH. HaxoxaeHue cepbl N eé
coevHeHW B npupoge. XmuMmnyeckoe 3arpasHeHune OoKpyxaroLlen cpebl COeOUHEHNAMU cepbl (KUCNOTHbIE A0XAN, 3arpsi3HeHne
BO3yxa U BO4OEMOB), cnocobbl ero NpeoTBpaLLEHMS.

O6was xapaktepuctunka anemeHtoB VA-rpynnbl. OCOGEHHOCTM CTPOEHNA aTOMOB, XapaKTepPHbIE CTENEHN OKMUCIEHUs. A3OT,
pacnpocTpaHeHne B npupoae, puanyeckne n xummndeckme ceomctea. KpyroBopoT asoTa B npupone. AMMuak, ero omsmndeckme u
XMMUYECKMEe CBOWCTBA, MoryyeHne u npumeHeHne. Conu amMOHUs, MX (PU3MYECKME U XMMUYECKME CBOWCTBA, MPUMEHEHME.
KauecTBeHHas peakumsi Ha MOHbl aMMOHUSA. A30THas KUCMoTa, €€ nosnyyeHune, pusmnyeckme n XMMmnyeckme cBoncTea (obwme Kak
npeacraBuTeNsa knacca KMcnoT u cneumduyeckue). Micnonb3oBaHMe HUTPATOB U COMEM aMMOHWA B KayecTBe MWUHeparnbHbIX
yaobpeHun. Xummnyeckoe 3arpsi3HEHWE OKpyXatlolen cpeabl CoOeaUHEHUAMM as3oTa (KMCNOTHble OOXAW, 3arpsi3HeHWe BO3ayXa,
no4sbl N BogOEMOB). Doccop, annoTponHble Moaudukaumm gocgopa, usndeckne n xummdeckne ceomctea. Okeng gocdopa
(V) u docopHaa kucnoTta, pusndeckne u XMMUYeckue CBOWCTBa, norydyeHue. KMcnonb3oBaHue docaTtoB B KayecTse
MUHepasnbHbIX YA06peHu.

Obuwasa xapaktepuctuka anemeHToB 1YA-rpynnbl. OCOBGEHHOCTU CTPOEHUA aTOMOB, XapaKTEPHblE CTENEHU OKUCIIEHUS.
Yrnepon, annoTponHble mogudukauun, pacnpocTpaHeHne B npupoae, uandeckue M XuMmdeckme caouncTea. Aacopbuwms.
KpyroBopoT yrnepoaa B npupoge. Okcuapl yrnepoaa, nux omsmyeckne n XMMmnieckme CBOMCTBa, AENCTBUE HA XUBblE€ OPraHn3Mbl,
nosly4YeHme n NpuMeHeHne. dkonorndeckme npobnemsol, cBsa3aHHble ¢ okcngom yrnepoaa (1V), runotesa rmobanbHOro NnoTenneHns
KnMmarta, MapHUKOBLIN 3pekT. YronbHas kucrota M e€ comnn, UX puamyeckme u XMMUYecKne CBOWCTBA, MOSyYyeHne W
npumeHeHne. KadyectBeHHasa peakumsa Ha kapboHaT-uoHbl. Micnonb3oBaHue kapboHaToB B ObITY, MeanUnHE, NPOMbILLITIEHHOCTU U
CEeNbCKOM XO35INCTBE.

lMepBoOHa4anbHble NOHATUS 06 OpraHMYEecKMX BellecTBax Kak O coeguHeHusix yrnepoga (MeTaH, 3TaH, 3TUNEeH, aueTUneH,
aTaHon, rMuUUEepuH, ykcycHast kucnota). MNMpupoaHbie UCTOYHWKM YrneBoaopodoB (Yronb, NMPUPOAHbLIA ra3, HedTb), NPOAYKTbI UX
nepepaboTkn (6eH3MH), UX posib B BbITY M MPOMbILWNEHHOCTU. MMOHATUE O BMONOrMYECKN BaXKHbIX BeLlecTBax: Xupax, benkax,
yrneBogax - 1 UX ponun B XunsHun Yyenoseka. MatepmanbHoe eQUHCTBO OPraHNYeCcKkUX 1 HEOPraHN4YeCcKNX CoegMHEHUN.

KpemHuin, ero gpusnyeckme n xummyeckne CBOMCTBA, nony4vyeHne n npumeHeHme. CoeanHeHnst KpemHus B npupoge. Obwme
npeactasneHuna o6 okcuge kpemuus (IV) n kpemHueson kucnote. Cunukatbl, UX UCNOMb30BaHWE B ObiTy, B MPOMbILLIIEHHOCTH.
BaxHenwmne cTpoutenbHble Martepuanbl: Kepamuka, CTeKno, uemeHT, ©0eToH, xene3obetoH. [lpobnembl 6e3onacHoro



NCNONb30BaHMSA CTPOUTENbHbIX MaTepPUanoB B NOBCEAHEBHOMN XXNU3HM.

Xumu4deckul 3KcrnepumMeHm:

n3yyeHve ob6pasLoB HeopraHU4YecKUx BeLLeCTB, CBOWCTB COMSAHOW KUCMOTbl, MpOBedeHUEe KayeCTBEHHbIX peakunin Ha
XNnopua-noHbl U HabngeHne NPU3HAKOB UX NPOTEKaHUA, ONbITbl, OTpaXaroLmne PUsndeckme n XMMmMyeckne CBOMCTBa rasioreHoB U
UX COeAuHEeHMn (BO3MOXHO WCMONb30BaHME BUAeOMaTepuarnoB), O3HaKOMMeHWe ¢ obpasuamn XnopuaoB (ranoreHuaoB),
O3HakoMneHue ¢ obpasuamn cepbl U €€ coeanHeHnsaMM (BO3MOXHO UCNONb30BaHME BuaeomaTepuanos), HabnogeHne npouecca
obyrnuBaHua caxapa nog AENCTBMEM KOHLEHTPUPOBAHHOW CEPHOM KUCIOTbl, M3YYEHWE XMMWUYECKMX CBOWCTB pas3baBrieHHOM
CEPHOWN KUCIOTbI, NpOBeAEHNEe Ka4eCTBEHHON peaKkLumn Ha cynbgaTt-noH 1 HabnwgeHne npusHaka eé npoTekaHus, 03HaKOMIIeHne
C manyeckumn cBorcTBamu asoTa, docdopa M nx coeguMHeHUn (BO3MOXHO WUCMONb3oBaHME Buaeomatepuarnos), obpasuamu
a30THbIX U (POCHOPHLIX yaobpeHun, nonyyeHue, cobupaHue, pacno3HaBaHWe W U3ydeHWe CBOWCTB amMmuaka, nposeneHue
Ka4eCTBEHHbIX peakuun Ha WOH aMMOHUS U  docdaT-MOH U U3yYeHUe MNPU3HaKoB UX MPOTEKaHWUs, B3auMOOeucTBue
KOHUEHTPMPOBaAHHOM a30THOW KUCMOTbl C MeObto (BO3MOXHO WCMNOSb30BaHME BuaeomaTtepuanos), U3ydeHwe moaenen
KpUcTannuyeckmx peléTok anmasa, rpagura, dynnepeHa, 03HaKOMMeHWe C npoueccom aacopbuum pacTBOPEHHLIX BeLLecTB
aKTUBMPOBAHHbLIM YIMEM 1 YCTPOMCTBOM NPOTMBOra3a, nonyvyeHme, cobupaHue, pacnosHaBaHue n U3y4yeHne CBOMCTB YrNEeKNCIoro
rasa, NpoBefeHe KayeCTBEHHbIX peakuni Ha KapboHaT N CUNMKaT-NOHbI N U3yYeHNe NPU3HAKOB MX NPOTEKAHUSA, O3HAKOMIEHNE C
npoayKunemn CUIMKaTHONW NPOMBILLNIEHHOCTUN, pelleHMe 3KCNepUMeEHTanbHbIX 3agady no Teme «BaxHenwuve HemeTannbl U KX
COeANHEHUS».

MeTannbl u X coeauHeHuUs

ObLwan xapakTepuctmka XMMUYECKMX INIEMEHTOB - METasnsfioB Ha OCHOBaHUM MX MNOnoxeHusa B [lepuopmyeckon cucteme
xnmmyecknx anemeHToB [. . MeHgeneesa n ctpoeHusi atoMoB. CTpoeHne meTannoB. MeTannuyeckasi CBs3b U MeTannuyeckas
Kpuctannuyeckas peluéTtka. INeKTPOXUMUYECKUA Psa HanNpsKeHun meTtannos. dusnyeckne n XmmMmyeckne CBOMCTBA MeETasnsios.
O6wwme cnocobbl nonyvyeHnsa metannos. NoHATUE O KOPPO3UM METanNoB, OCHOBHbIE CMOCOOLI 3aWuUTbl X OT KOoppo3un. Cnnasbl
(cTanb, 4yryH, gropantoMmHNin, 6poH3a) U X NpUMEHEHME B ObITY U NPOMBbILLSIEHHOCTMW.

LlenoyHble meTannbl: nonoxeHue B lNepuoandeckon cucteme xummyeckmx anemeHtoB [. . MeHgeneesa, cTpoeHune nx
aTOMOB, HaxoxaeHue B npupoge. duanyeckme U XMMmMYeckne CBOMCTBa (Ha nNpumepe HaTpus n kanus). Okcuabl U rmagpokcuabl
HaTpua u kanus. NpuMeHeHne WenoYHbIX METaNOB U UX COEOUHEHUN.

LLlenoyHo3eMernbHble MeTanmbl MarHMm 1 KanbLUuMi: nonoxeHune B [epmnognyeckon cucteme xumMmyecknx anemeHTos [. W.



MeHnoeneeBa, CTpPOEHME WX aTOMOB, HaxoxaeHue B npupoge. Pusmyeckne u XMMUYECKME CBOWCTBA MarHus M Kanbuus.
BaxxHenwwme coeamHeHna kanbumsa (okeuna, ruapokeua, conm). XKECTKoCcTb BoAbl M CNOCOObI €€ yCTpaHEHUS.

AntomMunHun: nonoxeHne B [lepuoguyeckon cucteme xummumyeckux anemeHtoB [. V. MeHpgeneea, CTpoeHue aToma,
HaxoxaeHue B npupoge. PuanYeckne n XMMUYECKME CBOMCTBA antoMuHUA. AMQOTEpHble CBOMCTBA OKCMAa M rmapokcuaa
antoOMUHKS.

XKeneso: nonoxeHne B [lepuogndeckon cucteme xummumdeckux anementoB [. W. MeHpeneea, cTpoeHue atoma,
HaxoxaeHue B npupoge. Pnsnyeckne n xmmmyeckme cBoncTea xenesa. Okeuabl, rmapokcmabl n conu xenesa (Il) n xenesa (1), nx
COCTaB, CBOMCTBA U NoslyYyeHue.

Xumu4deckul 3KkcrnepuMmeHm:

O3HaKomIieHne ¢ obpasuamm MeTansioB M CNMaBoB, MX (PU3NYECKMMW CBOMCTBaMU, U3YYeHWEe pe3yrbTaToB KOPPO3uK
MeTannoB (BO3MOXHO MCMONb30BaHWEe BugeomaTepuanoB), 0COOeHHOCTEN B3aMMOLENCTBUA OKCuMAa KarnbUMs U HAaTpus C BOLOM
(BO3MOXHO UCMONb30BaHME BUAeOMaTepuarnoB), nccnegoBaHue CBOMCTB XXECTKOW BOAbI, NpoLecca ropeHus xenesa B Kucropoge
(BOBMOXXHO MCMONb30oBaHME BuAeoOMaTepuarnoB), NPU3HAKOB MPOTEKAHUSA KAa4YeCTBEHHbIX PeakuMil Ha WOHbI: MarHus, Kanbuus,
anoMuHns, uuHka, xenesa (ll) n xenesa (lll), megun (Il), HabnogeHne n onnucaHne NPOLIECCOB OKpaLUMBAHUA MIIaMEHU MOHaAMU
HaTpuUs, Kanua M Kanbumnsa (BO3MOXHO MCMONb30BaHWE BUMAEOMaTepuarnoB), UccrnegoBaHMe amqOTepHbIX CBOWMCTB rmapokcuaa
antoMUHUS 1 TMOPOKCMAA UMHKA, PELLEeHME 3KCNePUMEHTarbHbIX 3a4ay No Teme «BaxHenwmne metansbl U UX COEANHEHUN Y.

XumMmusa n okpyxawuwana cpega

BewecTtBa n matepumansl B NOBCEQHEBHOM XN3HN YenoBeka. besonacHoe ncnonb3oBaHne BELLECTB U XMMUYECKUX peakLumi B
ObITy. lMepBas NOMOLLb NPU XMMUYECKUX OXKOrax U OTpaBNeHUsX.

Xnmuyeckoe 3arpsisHeHue OKpyxatowen cpefbl (NpefenbHas gonyctumas KoHueHTpauus BewecTts, aanee - MNAK). Ponb
XUMUU B PELLEHNN 3KOSTOTMYECKMX Npobnem.

Xumu4deckul aKkcrnepumeHm:

n3yyeHue obpasuoB matepuarnos (CTEKNOo, CniaBbl METANOB, NOMMEpPHbIE MaTepuansl).

MexxnpedmemHsbie ces3u

Peanunsauusa mexnpeameTHbIX CBA3EN NpU N3y4eHUn Xmmmm B 9 Knacce ocyLLeCTBNSAETCS Yepes MCMNOoNb30BaHNE Kak 0bLmx
€CTECTBEHHO-HAYYHbIX MOHATUN, TaK U MOHATUIA, ABNSAIOLWMXCA CUCTEMHLIMU ONSA OTAENbHLIX NMPEAMETOB €CTECTBEHHO-HAYYHOro

LuKna.



OO6LmMe ecTeCTBEHHO-HayYHble MOHATUS: HayudHbIA haKT, rMnoTesa, 3aKoH, TeOopwsi, aHanus3, CUHTEe3, Krnaccudukaums,
NepuoanyHoOCTb, HabnogeHue, SKCMEPUMEHT, MOAENUpPoBaHMEe, W3MepeHne, MofefNb, SBMNeHUe, NapHUKOBbLIA 3ddekT,
TEeXHONorusi, MaTepuarsi.

dusmka: matepusi, aToM, 3NEKTPOH, MPOTOH, HEWTPOH, MOH, HYKNUA, N30TOMbI, PaAN0aKTMBHOCTb, MONEKyna, 3NeKTpUYecKmin
3apsif, NPOBOAHMKM, NONYNPOBOAHUKM, ONINEKTPUKN, DOTOSNEMEHT, BELLECTBO, Teno, o6bEM, arperatHoe COCTOsIHNE BELLECTBA,
ras, pacTBOp, pacTBOPUMOCTb, KpUCTannmyeckasi peléTka, cnnaebl, puanyeckme BENNYUHbI, €4MHULbI U3MEPEHUSI, KOCMUYECKOE
NPOCTPaHCTBO, NnaHeTbl, 38é3abl, ConHue.

Buonorus: (*)OTOCVIHTe3, OblXaHune, 6|/|occbepa, JKOCUctemMa, MmnmHeparibHble y,u,06peH|/|9|, MUKPOJJIEMEHTHI,
MaKpO3aJieMeHTbl, NTaTelbHbl€ BeLleCTBa.

I" eorpadpums: atmocdepa, rmapocdepa, MMHeparnbl, FopHble NOPOAbI, NONE3HbIE UCKONAeMble, TOMNMMBO, BOAHbLIE PECYPCbI.



MNAHUPYEMbIE PE3YJIbTATbl OCBOEHUA YYEBHOIO NPEOMETA, YHEBHOIO KYPCA

JINYHOCTHDbIE PE3YJIbTATbI

NINYHOCTHbIE pe3ynbTaTbl OCBOEHUS MPOrpamMMbl OCHOBHOIO 06Llero obpasoBaHWs OOCTUralTCcs B Xode OGyvyeHuss XUMUU B
eMHCTBE Y4eBHOW 1 BOoCNUTaTENbHON AeATENbHOCTM B COOTBETCTBUM C TPAAULIMOHHLIMIA POCCUNCKUMU COLIMOKYMBTYPHBLIMU U OyXOBHO-
HPABCTBEHHbLIMU LIEHHOCTAMM, NPUHATLIMU B OGLLIECTBE NpaBuiaMn 1 HopMaMu NoBeAeHMs U CrnocoBCTBYHOT NpoLieccam caMomno3HaHus,
caMopasBUTUS U coLmanmaaunm oby4YaroLLmMXcs.

NNYHOCTHbIE pesynbTaTbl OTpaXalT TOTOBHOCTb OOy4aloLMXCA PYKOBOACTBOBATLCA CUCTEMOW MO3UTMBHBLIX LIEHHOCTHBIX
opueHTauui 1 pacluMpeHne onbiTa AesATENbHOCTU Ha €€ OCHOBE, B TOM YMCIe B YacTu:

1) naTpmnoTuyeckoro BocnuTaHus:

LLeHHOCTHOTO OTHOLUEHWUS K OTeYEeCTBEHHOMY KyMNbTypHOMY, WCTOPUYECKOMY W HAy4YHOMY Hacreauio, MOHWMAaHUS 3Ha4YeHus
XMMUYECKON HAYKUN B XU3HU COBPEMEHHOro 00LLecTBa, CNOCOGHOCTU BnaaeTb AOCTOBEPHONM MHpopMaLMel 0 NepeaoBbiX OOCTMKEHUSX
N OTKPbITUAX MUPOBOW U OTEYECTBEHHON XUMUU, 3aUHTEPECOBAHHOCTU B HaY4YHbIX 3HaHNAX 06 YCTPOMCTBE MUpa M 0OLLEecTBa;

2) rpaxxgaHCKOro BOCNUTaHUSA:

npeacTaBneHnss O couuarnbHbiX HOPMax W MpaBunax MEXNUYHOCTHBLIX OTHOLUEHUA B KOMMEKTMBE, KOMMYHMKaTUBHOM
KOMNETEHTHOCTU B OOLLECTBEHHO MOMe3HoW, y4ebHO-UccrneaoBaTenbckom, TBOPYECKON U ApYruxX Buaax OeATenbHOCTU, FOTOBHOCTU K
pa3HOObpa3HO COBMECTHOW [OeATEeNbHOCTU MpPU  BbINOMHEHUU Y4ebHbIX, MOo3HaBaTemNbHbIX 3ada4y, BbINOMHEHUN XMMUYECKUX
9KCMEePUMEHTOB, CO3OaHUMN Y4eOHbIX MPOEKTOB, CTPEMMEHUS K B3aUMOMOHUMAaHUIO U B3aWMOMOMOLLM B MNpPOLEcce 3TOM Yy4YeBHOoN
[OeATEeNbHOCTU, TOTOBHOCTM OLIEHMBATb CBOE MoBedeHMe U MOCTYMNKU CBOMX TOBApULLEN C NO3ULMM HPaBCTBEHHbLIX U NMPaBOBbIX HOPM C
Y4ETOM OCO3HAHMS NOCNeaCcTBUIA NOCTYMNKOB;

3) UEeHHOCTU Hay4YHOro NO3HaHUS:



MMPOBO33pEHYECKME NpeacTaBneHnss O BelecTBe U XMMUYECKON peakuumn, COOTBETCTBYOLME COBPEMEHHOMY YPOBHIO pa3BUTUS
HayKn 1 coCcTaBnsoLLMe OCHOBY NS MOHMMaHUS CYLLHOCTM Hay4yHOW KapTuHblI Mypa, npeacTtaBneHns 06 OCHOBHbIX 3aKOHOMEPHOCTAX
pasBUTMSA NPUPOabI, B3aUMOCBSA3AX YeNoBeKa C NMPUPOAHON CPeaon, O ponn XMMUK B NO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

no3HaeaTeslbHble MOTWUBbI, HanpaBrieHHble Ha MOfyYeHUWe HOBbIX 3HaHMM MO XMMWUKW, Heobxoaumble AN O6bACHEHUS
HabngaeMblX MPOLIECCOB U SABMEHUN, MNO3HaBaTENbHOW, MHMOPMALMOHHON W YATATENbCKOW KyMNbTypbl, B TOM 4YUCNE HaBbIKOB
camocToATenbHonM paboTbl C  y4ebHbIMM  TeKCTamMu, CrNpaBOYHOW NMTepaTypon, LOCTYMHbIMW  TEXHUYECKMMU CpeacTBaMu
MHPOPMALIMOHHBIX TEXHOSOINM;

WHTEpeC K OOy4YyeHu0 W MNO3HaHWK, NOO3HATENBHOCTb, FOTOBHOCTb W CMOCOOHOCTbL K caMoobpa3oBaHWUIO, MPOEKTHOW U
nccnegoBaTenbCKon AesTenbHOCTU, K OCO3HAHHOMY BbIOOpY HanpaBneHHOCTU U YPOBHA 0By4YeHUs B JarnbHeENLIEM;

4) dopmupoBaHuA KynbTypbl 340POBbA:

OCO3HaHWe LIEHHOCTU XN3HU, OTBETCTBEHHOIO OTHOLLEHUS K CBOEMY 3[10POBbIO, YCTAHOBKM Ha 300pOBLIN 06pa3s XXM3HWU, OCO3HAHWNE
nocneacTBMn N HeNpUATUE BpeaHbIX NPUBbIYEK (YNOTpebneHns ankorons, HApKOTUKOB, KypeHus), HeobxoaumMocTn cobnogeHnsa npasun
6esonacHoCcTM Npu obpaLleHnn ¢ XMMUYECKMMU BeLLecTBamMm B ObITy U peanbHOW XU3HY;

5) TpymoBoro BocnurtaHusa:

WMHTEPEC K MNPaKTUYEeCKOMY W3y4eHuto npodeccuin U Tpyaa pasnUYHOro poaa, yBaXeHwe K Tpyay W pesynbTaTam TpyaoBOM
AEeATENbHOCTU, B TOM YUCIEe HA OCHOBE NPUMEHEHNSA NPEAMETHbIX 3HAHUN NO XMMWUKU, OCO3HaHHbLIN BbIGOP MHAMBUAYANBHON TpaekTopum
NpoaomKkeHns obpa3oBaHNsa C YH4ETOM FIMYHOCTHBLIX MHTEPECOB N CMOCOBHOCTN K XMMUKM, OBLLECTBEHHbLIX MHTEPECOB N NoTpebHocTen,
yCnewHon npodeccrnoHanbHOM OeaTeNbHOCTU U pa3BuUTUS HEOOXOANMbIX YMEHWU, TOTOBHOCTbL adanTuMpoBaTbCa B NPOeCcCnoHaribHON
cpene;

6) akonornyeckoro BOCNUTaHUA:

3KoSorMyeckun LenecoobpasHoe OTHOLLIEHNE K NPUPOAE KaK UCTOYHUKY XMU3HU Ha 3emMre, OCHOBE €€ CYLLLECTBOBaHUS, NOHUMaHWe
LEeHHOCTN 300poBOro m GesonacHoro obpasa XWM3HW, OTBETCTBEHHOE OTHOLUEHWE K COBCTBEHHOMY (PU3NYECKOMY M MCUXUYECKOMY
3[0pOBbIO, OCO3HAHME LEeHHOCTU cobniogeHna npasun 6e3onacHoro noBedeHus npu pabote ¢ BellecTBaMu, a Takke B CUTyauusx,
yrpoXxaroLmx 300pOBbI0 U XXU3HW NI0AEN;

CMOCOBHOCTN NPUMEHATE 3HAHUSA, NOMy4YaeMble NPU U3YHEHUN XUMUW, NS peLleHnst 3aad, CBA3AHHbIX C OKpYy>KatoLlen NpupoLHON
Cpeaow, Ans MOBbIWEHUS YPOBHSA 3KOMOrMYECKON KynbTypbl, OCO3HaHMSA rnobanbHOro xapakrepa aKonorndyeckux npobnem n nytem mx
pelweHna nocpeacTBOM METOAOB XUMWUW, SKOMOTMMYECKOro MbIWIIEHNUs, YMEHUA pPYKOBOLCTBOBATbCA WM B MO3HaBaTerbHOMW,



KOMMYHUKaATUBHOW U coLMaribHOM NpakTuKe.

METANPEOMETHbIE PE3YJIbTATDI

B coctaBe mMeTanpegMeTHbIX pe3ynbTaToB BbIAENAT 3HaYMMble A9 (POpMMPOBaHMUS MUPOBO33PEHMUS 0OLLEeHayYHble MOHATUS
(3akoH, Teopus, NpUHLMMN, rMnoTesa, dakT, cuMcTemMa, NpPoLEecC, IKCNEPUMEHT U Apyroe.), KOTopble MCMONb3yKTCA B €CTECTBEHHO-
Hay4HbIX Y4ebHbIX nNpeameTax U MNO3BOSIAKOT Ha OCHOBE 3HAHUK M3 3TUX NpeaMeToB (bopMMPOBaTb NPEenCTaBfEHME O LIENTIOCTHOM
Hay4YHOW KapTUHE Mupa, U yHMBepcasnbHble Yy4yebHble OeNCTBMA (NO3HaBaTeNbHble, KOMMYHWKATMBHbIE, PEryNATUBHLIE), KOTOpPbIE
obecneunBatoT PopMMpoBaHNE TOTOBHOCTM K CAMOCTOATESNIbLHOMY MIAaHMPOBAHMUIO N OCYLLIECTBIIEHMIO Y4EOHON AeATENBHOCTM.

No3HaBaTeNnbHbIE YyHUBEpCcarnbHble y4eOHble AeUCTBUS

Ba3oBble nornyeckue AenNcCTBUA:

YMEHUSI MUCMNOSMb30BaTb MPUEMbBI JIOTMYECKOrO MbILWSEHUS MPU OCBOEHUW 3HAHWW: pPacKpbiBaTb CMbLICIT XUMUYECKUX MOHATUN
(BbIOENATH MX XapakTepHble NpU3HaKK, yCTaHaBnMBaTb B3aMMOCBSA3b C APYrMMWN NMOHATUAMM), UCMONb30BaTb NOHATUA AN 0O bACHEHUSA
OTAENbHbIX PaKTOB N ABNEHUN, BbIOMPaTb OCHOBAHUA N KPUTEPUN NS KNacCUUKaLMN XMMUYECKMX BELLECTB U XMMUYECKUX PeakLni,
yCTaHaBnMBaTb MNPUYNHHO-CNEACTBEHHbLIE CBA3WM MexXay OObeKkTaMn WU3y4yeHusi, CTPOUTb JIOrMYECKUE pacCy>XOAEHUA (MHOYKTUBHbIE,
AeOYKTMBHbIE, MO aHanoruun), oenatb BbIBOAbI U 3aKMHOYEHUS;

yMEHME NPUMEHATb B Mpouecce MNO3HAHUA NOHATUNA (NpeaMeTHble U MeTanpeaMeTHbIE), CUMBOMNYECKNE (3HAKOBbIE) MOAENMN,
ncnonb3yembie B XMMuK, nNpeobpas3oBbiBaTh LUMPOKO NPUMEHSIEMbIE B XMUMUN MOAESbHbIE NPEACTABNEHUS - XUMUYECKMIA 3HAK (CMMBOI
aneMeHTa), xummnyeckasa popmyna n ypaBHEHNE XUMWYECKON peakuumn - Npu pelieHmm y4ebHo-no3HaBaTenbHbIX 3a4a4y, C Y4ETOM 3TUX
MOAESNbHbIX NPeacTaBfeHNn BbISIBNATbL U XapakTepu3oBaTb CYLLECTBEHHbIE NPU3HaKMU M3ydaeMblX OOBbEKTOB - XMMUYECKMX BELLECTB U
XUMUYECKNX peakuun, BbiSBIATbL ObLMEe 3aKOHOMEPHOCTN, MPUYMHHO-CNELCTBEHHbIE CBS3M U NPOTUBOPEYNS B U3yHaeMblX npoLeccax u
SABMEHUSAX.

BbasoBble uccnepoBaTesnibCKue AeNCTBUA:

YyMEHME WUCMNoSib3oBaTb MOCTaBIIEHHbIE BOMPOCHI B KayecTBE WMHCTPYMEHTA MO3HaHUS, a TaKke B KadeCTBe OCHOBblI Ans
dopMUpPOBaHUSA MTMNOTE3bI NO NPOBEPKE NPAaBUNBHOCTU BbICKa3biBAaEMbIX CYXXOEHUN;

npuobpeTeHne onbiTa NO NAAHUPOBAHMIO, OPraHM3auMn U NPOBEOEHUID YYEHUYECKMX IKCMEPUMMEHTOB, yMeHue Habniogatb 3a
XO0OOM npouecca, CamMoCTOATENbHO MNPOrHO3MPOBaTb €ro pesynbTar, ¢opMynupoBatb 0606LWEHNS M BbiBOAbI MO pe3ynbTaTam
NpoOBEOEHHOrO OMNbiTa, UCCeOBaHUS, COCTaBNATbL OTYET O NpoaenaHHon paboTe.

Pa6oTa ¢ nicpopmaumen:



yMeHue BblbnpaTtb, aHann3npoBaTb U UHTEPNPETUPOBaTbL MHAOPMALMIO pasNUYHbIX BUOOB 1 (OOPM NpeacTaBneHnd, nonyyaemyro
M3 pasHblX MCTOYHUKOB (Hay4HO-NOMynspHas nutepatypa XMMUYECKOro COLEpXaHus, cnpaBoyHble nocobus, pecypcbl MHTepHeTa),
KPUTUYECKN OLEeHUBATL NPOTUBOPEUNBYIO N HEAOCTOBEPHYIO MHPOPMALMIO;

YMEHWEe MPUMEHSTb pasnuyHble MeTodbl W 3anpocbl NpW MOUCke M OoTbope WHpopMauunm M COOTBETCTBYHOLMX AaHHbIX,
HeobxoOMMbIX AON1S1 BbINOMHEHMS YYeBHbIX W MNO3HaBaTerbHbIX 3agad onpedenéHHoro Tuna, npuobpeteHve onbiTa B obnactu
MCNONb30BaHMA MHEPOPMALMOHHO-KOMMYHUKATUBHbBIX TEXHOSMOMMA, OBMNafeHue KynbTypoW akTMBHOIMO WCMNONb30BAaHUSA pPasfuyHbIX
MOUCKOBbLIX CUCTEM, CAaMOCTOATENbHO BbiOMpaTb ONTMManbHyl0 QOpMy NpeAacTaBneHns MHoOpMaLMM U UNMKCTPUPOBaTL peLlaemMble
3a[a4n HECINOXHbIMM CXeMaMu, agnarpammamm, apyrumm gopMmamm rpadomkn n Mx KoMOGMHaumMsMu;

YMEHMEe MCMNonb3oBaTb M aHanuMamMpoBaTb B npouecce y4ebHOM M nccrneaoBaTenbCKkon AeATENbHOCTU MHAOPMaUMIO O BIUSHUA
NPOMBILLNIEHHOCTU, CENbCKOro X035MCTBa M TPAHCNopTa Ha COCTOSIHNE OKPYXKatoLLLen NPUPOAHON cpeapl.

KoMMyHUMKaTUBHbIEe YHUBepcCarnbHble Y4eOHble AeNCTBUS:

yMEeHUs 3agaBaTb BOMNpocCbl (B xo4e Auanora u (Mnu) OUCKyccum) No cywecTtBy obcyxgaemon Tembl, oopMynmMpoBaTb CBOU
NpeanoXeHNns OTHOCUTENBHO BbINOMHEHWS NPeaNOXEeHHOW 3a4auu;

YMEHNA NpPeAcTaBNATb MOSyYeHHble pesyrbTaTbhl MNO3HaBaTENbHOW AEATENbHOCTM B YCTHbIX U MUCbMEHHbLIX TEKCTax; Aenatb
npes3eHTauMio pesynbTaTtoB BbIMOSIHEHUA XMMWYECKOro 3KcrnepumeHTa (nabopaTopHoro onbita, nabopatopHom paboTbl Mo
nccnegoBaHMio CBOMCTB BELLECTB, y4eBOHOro npoekTa);

yMeHNa y4ebHOro coTpyaHuyecTBa CO CBEPCTHUMKAMU B COBMECTHOW MO3HaBaTESNIbHOW M UCCReAoBaTeNbCKON OEeATEeNbHOCTU Npu
pelweHnn BO3HMKaKLWMX NpobneMm Ha ocHOBe yyéTa ObLMX UMHTEpPeCcoB M corfacoBaHus no3vuumn (obcyxaeHusi, 0BMeH MHEHUsIMMU,
«MO3roBbl€ LUTYPMbI», KOOPAMHALMA COBMECTHbIX OEWCTBUIA, onpeaenieHne KputepueB MO OLEeHKe KayecTBa BbIMONHEHHOW paboTbl U
Apyrue).

PerynaTtuBHble yHUBepcanbHble y4eOHble eNCTBUS:

YMEHNEe CaMOCTOSATENbHO ONpeaensaTb uenn AeaTenbHOCTW, NNaHMpoBaTh, OCYLLECTBNATb, KOHTPONMPOBATb 1 NP HEOOXOANMOCTH
KOPPEKTUPOBaTbL CBOK AEATEeNbHOCTb, BblonpaTtb Hambonee adhekTMBHbIE Crnocobbl pelleHust Y4ebHbIX M No3HaBaTeNbHbIX 3aad,
CaMOCTOATENbHO COCTaBMATb UM KOPPEKTUPOBATb NPEANOXEHHbIM anropuTM AENCTBUN NPU BbINOSTHEHUN 3a4aHUIA C Y4ETOM MONyYeHUs
HOBbIX 3HAHUN 00 M3yyaeMbix OObeKkTax - BeLleCcTBax U peakuusix, OueHMBaTb COOTBETCTBME MOSTYYEHHOro pesynbrata 3asBfeHHON
Lenu, yMeHne ncnonb3oBaTb Y aHanM3npoBaTb KOHTEKCTbI, Mpeanaraemble B YCNOBUW 3adaHNN.

NMPEOMETHbIE PE3YJIbTATDI



B coctaBe npegMeTHbIX pe3ynbTaTOB MO OCBOEHUIO 00s13aTENbHOr0 CoAepXXaHusl, YCTAaHOBNEHHOro AaHHoW deaepanbHON
paboyen NporpammMmon, BblOENSAT: OCBOEHHbIE 00YYalOWMMUCA Hay4YHblE 3HAHWUSA, YMEHUS U CNOCOObI AENCTBUIA, crneunduieckne ans
npegmMeTHon obrnactn «Xumus», BUObl OEATENbHOCTU MO MOMYYEHUD HOBOrO 3HaHWSA, ero WHTepnpeTauuu, npeobpasoBaHuio ©
NPUMEHEHMIO B Pa3fMUYHbIX Y4EOHbBIX N HOBbIX CUTyaUUsX.

K KoHuy obyyeHna B 8 knacce npeameTHble pesynbTaTbl Ha 6a30BOM ypOBHE [OOSMKHbI OTpaxaTb COPMUPOBAHHOCTb Y
oByyaroLmnXcs YMEHUI:

packpblBaTb CMbICST OCHOBHbIX XMMWYECKUX MOHATUA: aTOM, MOJieKyna, XMMUYECKUN 3fIEMEHT, NPOCTOe BELLECTBO, CMOXHOe
BELLECTBO, CMeCb (OAHOpoAHass M HeoAHOpoAHasd), BaSfleHTHOCTb, OTHOCUTENbHasi aTOMHas W  MOSeKynsipHas macca,
KONMYEeCTBO BellecTBa, MOfb, MOMSIpHass Macca, MaccoBasi 4ONS XMMUYECKOro afieMeHTa B COeAUHEHUN, MONSAPHLIN 00BEM,
OKCWUA, KUCnoTa, OCHOBaHWE, COSib, 3MIEKTPOOTPUUATENBbHOCTb, CTENEeHb OKUCIEHUS, XMMUYECKasl peakums, Knaccudukaums
peakunin: peakumm COedMHEHUs, peakuun pasfoXeHUs, peakuum 3amelleHuns, peakumm obmeHa, 3K30- U 3HOOoTepMuyeckune
peakuuu, TennoBon adEKT peakumm, S4p0 aToMa, 3NEKTPOHHbIN CoM aToMa, atoMHasi opbutans, paguyc atoma, XMMmuyeckas
CBSA3b, MONSAPHAA U HEMNonsipHasi KoBaneHTHas CBA3b, MOHHASA CBA3b, MOH, KATMOH, aHWOH, pacTBOp, MaccoBas 4ONs BellecTBa
(MpoOLEHTHasA KOHUEHTpaumMs) B pacTBOPE;

UNACTPMPOBATh B3aUMOCBSA3b OCHOBHbBIX XMMUYECKUX NOHATUN U NMPUMEHATb 3TU NOHATUS NPU ONUCAHUN BELLLECTB U UX
npeBpaLLeHnit;

NCMOMb30BaTb XMMUYECKYO CUMBONUKY NS COCTaBreHnst GOpMyn BELLECTB U YPaBHEHU XUMNYECKNX pPeaKLnii;

onpefensiTb BaNeHTHOCTb aTOMOB 3SfIEMEHTOB B OMHAPHbLIX COEAVMHEHUSIX, CTEMNEHb OKUCNEHUA 3NEeMEHTOB B OUHapHbIX
COeaUHEeHUsX, NPUHALMEXHOCTb BeLeCTB K onpedenéHHoOMYy Kraccy coeuHeHun no dopmyrnam, BUA XMMWUYECKOW CBS3U
(koBaneHTHasa N NOHHas) B HEOPraHNYeCKNX COeaUHEHUSIX;

packpbiBaTb cMbich [Nepnoanyeckoro 3akoHa . . MengeneeBa: 4EMOHCTPUPOBATL NOHMMaHWUE NEPUOANYECKON 3aBUCUMOCTH
CBOWCTB XMMWYECKMX SNEMEHTOB OT MX nonoxeHums B [lepunogmyeckon cucteme, 3aKOHOB COXPaHEeHMss MacCbl BeLecTB,
NMOCTOSIHCTBA COCTaBa, aTOMHO--MOJSEKYSIAPHOrO y4eHus, 3akoHa ABoragpo;

onucbiBaTb N XapakTtepu3oBaTtb TabnuuHyio cdopmy lNeprognyeckon cUCTeMbl XMMUYECKUX 3MIEMEHTOB: pasnuyatb MOHATUA
«rnaBHas nogrpynna (A-rpynna)» un «noboyHaa noarpynna (b-rpynna)», manble u ©6onblune nepuoabl, COOTHOCUTb
obo3HauveHus, koTopble mmerTca B Tabnuue «[lepuogmyeckas cuctema xmmumyeckmx anemeHTtoB [1. WM. MeHgeneeBa» cC
YNCMOBbLIMU XapaKTEPUCTUKAMM CTPOEHUA aTOMOB XMMUYECKNX INEMEHTOB (COCTaB m 3apsag sapa, obliee Yncno 3neKTPOHOB Wt



pacnpegerneHme nx rno 3NeKTPOHHbIM COSAM);

KnaccuduumpoBaTb XUMUYECKME 3IfIEeMEHTbl, HeopraHu4eckMe BeLlecTBa, XUMUYECKMe peakuum (no 4Yucrly U cocTaBy
y4acTBYOLMX B peakunn BeLLecTB, No TennoBoMy apdekTy);

XapaktepusoBaTb (onucbiBaTb) OOLLME XUMUYEcKue CBOMCTBA BELLECTB pasfU4HbIX KNaccoB, MNoATBeEpXAdas onucaHue
npyMepamMmn MONEKYNAPHbIX YpaBHEHUI COOTBETCTBYHOLLNX XUMUYECKNX peaKLnii;

NPOrHO3MpoBaTh CBOWCTBa BELECTB B 3aBMCUMMOCTM OT UX KA4YECTBEHHOrO0 COCTaBa, BO3MOXHOCTM MPOTEKAHUS XMMUYECKMX
npeBpaLleHNn B pasnmnyHbIX YCNOBUSIX;

BblYNCIATb OTHOCUTESNbHYK MOSEKYNSAPHYID WU MOMSIPHYKD MacCbl BELLECTB, MaCCOBYIO OOSIK0 XMMWYECKOro 3fieMeHTa Mo
dopmyne coefuMHeHUs, MaCcCOBYIO OISO BellecTBa B pacTBoOpe, NPOBOANTL PAcYEThl MO YPaBHEHUIO XMMUYECKON peakuuu;
NPUMEHATL OCHOBHbIE ONepaLnn MbICITUTENbHOW OeATENBHOCTU - aHann3 n CMHTE3, cpaBHeHNe, 0606LLeHNe, cucTeMaTm3aumtio,
Knaccudukauuio, BbIBNEHWE MPUYMHHO-CIIEACTBEHHbIX CBA3EW - ON19 U3YYEeHUs CBOMCTB BELECTB U XMMUYECKUX peakumm,
€CTeCTBEHHO-Hay4Hble MeToAbl MNO3HaHWS - HabngeHue, U3MepeHwe, MOAeNnupoBaHue, 3KCNepuMeHT (peanbHbin U
MbICINIEHHbIN);

crnefoBath Npasuiiam Nosib30BaHUSA XMMUYECKOW nNocyaon un nabopatopHbiM 060pyaoBaHMEM, a Takke npasunamM obpalleHums ¢
BeLecTBaMn B COOTBETCTBUM C WHCTPYKUMAMMU MO BbIMNOMHEHMIO NabopaTOpHbIX XMMUYECKMX OMbITOB MO MOMYYEHUIO U
cobupaHuto razoobpasHbixX BELLECTB (BOAOPOAA M KMCNopoaa), NPUroTOBMEHMIO PacTBOPOB C onpeaenéHHON MaccoBOW A0oNen
pPacTBOPEHHOIO BELLECTBA, NMaHNPOBaTb M NPOBOANTE XUMUYECKME IKCNEPUMEHTLI MO pacno3HaBaHMIO PacTBOPOB LLENoYen U
KMCROT C NOMOLLbIO MHANKATOPOB (NakMyc, doeHongranemH, MeTunopaHx u gapyrue).

K KoHUy o6yyeHns B 9 knacce npegMeTHble pedynbTaThl Ha 6a30BOM YpOBHE LOMKHbI OTpaXaTb CHOPMUPOBAHHOCTD Y
oby4arowmnxca yMeHUn:

packpbliBaTb CMbICST OCHOBHbIX XUMWYECKUX MOHATUIA: XMMUYECKUA 3MEMEHT, aTOM, MOJSEKyfa, MOH, KaTUOH, aHUOH, NPOCTOe
BELLEeCTBO, CIIOXXHOE BEeLeCTBO, BalleHTHOCTb, 3NIEKTPOOTPMUATENbHOCTb, CTEMEHb OKUCIIEHUS, XUMUYEecKasa peakuus,
XUMUYECKasi CBsA3b, TennoBon 3PdEeKT peakumm, MOSfb, MOMSPHbIN OOBbEM, pPacTBOP, ONEKTPONUTbI, HE3NEKTPONnUThI,
aNeKTponMTUYecKasa auccouuaumsl, peakumm WOHHOro obmeHa, kaTanmsaTtop, XMMWYECKOe paBHOBecue, obpaTumble U
HeoOpaTMMble peakuun, OKUCITUTENbHO-BOCCTAHOBUTENbHbLIE peakuMu, OKUCIUTENb, BOCCTAHOBUTENDb, OKUCIEHME WU
BOCCTAHOBMNEHNE, annioTponusi, aMmqOTEPHOCTb, XMMUYECKas CBA3b (KOBaneHTHas, MOHHAdA, MeTannmyeckasl), Kpuctannimyeckas
pelweéTKka, KOppOo3na MeTanmnoB, ChnraBbl, CKOPOCTb XMMUYECKOW peakuuwn, npenenbHo aonyctumas KoHueHTpauma [MOK



BeLlecTBa;

NNNIOCTPUPOBATL B3aUMOCBA3b OCHOBHbLIX XMMUYECKUX MOHATUMA W MPUMEHATb 3TU MOHATUA MPU OMUCaHUU BEeLLeCcTB U UX
npeBpaLLeHni;

MCNOMNb30BaTb XMMNYECKYIO CUMBOSINKY AN COCTaBrieHns oopMyI BELLLECTB N yPaBHEHUA XUMNYECKNX peaKkLui;

onpefensiTb BaneHTHOCTb W CTeMNeHb OKUCMEHUA XUMWYECKMX JNIEMEHTOB B COEAMHEHUsIX pPasfiMyHoro cocTasa,
NPUHaANEXHOCTb BELLEeCTB K OMNpefdenéHHOMY Knaccy COeAuHeHW rno dopmyrnam, BuO XMMWUYECKOM CBA3U (KOBaneHTHas,
WNOHHasi, MeTannnyeckas) B HeopraHM4ecknx coeMHeHusX, 3apsii MoHa Nno XMMu4eckon opmyrne, xapakrep cpefibl B BOOHbIX
pacTBOpax HeopraHU4YeCckux CoOeaNHEHUN, TUM KPUCTaIMYeCcKon peLléTkn KOHKPETHOMO BELECTBa;

packpbiBaTb cmbicn [Nepuogudeckoro 3akoHa [. W. MeHpgeneeBa M [OeMOHCTpUpOBaTb €ro MNOHWMaHWE: OnucbiBaTb U
XapakrepusoBatb TabnuyHyo ¢gopmy [leprnogmyeckon CUCTEMBbI XUMUYECKUX 3JIIEMEHTOB: pasnuyaTb MOHATUSA «rraBHas
nogrpynna (A-rpynna)» n «nobo4vHas nogrpynna (b-rpynna)», mansie n 6onblumMe nepnosl, COOTHOCUTbL 0003HaYeHUs!, KOTOpble
nMmerTCca B nepnognyeckon tabnuue, ¢ YMCrNOBbIMU XapakTepUCTUKaMu CTPOEHUS aTOMOB XUMMUYECKUX 311eMEeHTOB (CocTaB U
3apsa sapa, obuiee YMcno anNekTPoOHOB M pacnpeaeneHne nx no 3NeKTPOHHbIM CrosM), O6bACHATL 06LWMe 3aKOHOMEPHOCTU B
N3MEHEHUN CBOWMCTB 3NIEMEHTOB U UX COeAMHEHUIN B nNpeaenax MarnblX NepuofoB U rMaBHbIX NOArpynmn ¢ Y4ETOM CTPOEHUS UX
aTOMOB;

KnaccuuumpoBatb XMMUYECKME 3JNEMEHTbl, HeopraHuMdeckme BeLLecTBa, XMMUYEcKMe peakumm (no 4ucny u coctasy
y4yacTBYIOLLMX B peakuun BeLecTB, No TENOBOMY 3deEKTY, N0 U3BMEHEHUIO CTENEHEN OKUCNEHNS XUMUYECKNX ANIEMEHTOB);
XapakrepusoBaTtb (onucbiBaTb) obLme N cneunuyeckue XuMmyeckme CBOMCTBA MPOCTLIX U CIOXHbIX BELECTB, NogTBepXaas
onucaHue npumMmepamMu MONeKyNAPHbLIX N MOHHBLIX YPaBHEHUIA COOTBETCTBYIOLLNX XMMUYECKNX peakLnii;

COCTaBMsATb ypPaBHEHUSI 3NEKTPONMUTUYECKON AMccounaummn KUCHOT, LWerodYen N coren, nonHble N COKpallEHHbIE ypaBHEHUS
peakum MOHHOro obmeHa, ypaBHEHUsT peakunii, NOATBEPXAaoLWmMX CyLeCcTBOBaHME reHeTUYECKOM CBA3N MeXay BellecTBamu
pasnU4YHbIX KIaccos.;

pacKkpbiBaTb CYLHOCTb OKUCITUTENbHO-BOCCTAHOBUTENbBHbIX peakunin NocpeCcTBOM COCTaBEHUSA 3MNeKTPOHHOro banaHca aTux
peakunn;,

MPOrHO3MpoBaThb CBOMCTBA BELLECTB B 3aBUCMMOCTU OT UX CTPOEHUS, BO3MOXHOCTU NMPOTEKAHUS XMMWYECKMX MpeBpaLleHnin B
pasnuyHbIX YCNOBUSX;

BbIYUCIIATL OTHOCUTENBbHYKO MOSMEKYNAPHYIO U MOSSPHYIO Maccbl BeELLEeCTB, MacCOBYH [OOJSIH0 XMMWYECKOro aremeHTa Mo



dopmyrne coeguHeHWs, MacCOBYHO OIS0 BELLECTBA B pacTBOPE, NPOBOAUTL PACYETHI MO YPaBHEHMIO XMMUYECKOW peakunu;
cobniogatb NpaBuna Nosfib30BaHUS XMMUYECKOM Nnocyaon un nadopatopHbiM 06opygoBaHMEM, a Takke npasusia obpalleHus c
BELlecTBaMn B COOTBETCTBUM C WHCTPYKUMAMWU MO BbIMNOMHEHUIO NabopaTOpPHbIX XMMWUYECKUX OMbITOB MO MOMYYEHWUo W
cobupaHuto razoobpasHbIX BELWECTB (aMMuaka 1 yrinekncroro rasa);

NPOBOANTL peakunn, NOATBEPXKAAILLME KaYEeCTBEHHbIA COCTaB PasfMyHbIX BELLECTB: pacno3HaBaTb OMbITHbIM MYTEM XMOpuUA-,
6pomua-, noama-, kapboHat-, cocdat-, cunukat-, cynbdart-, rMAPOKCUA-UOHbI, KaTUOHbl aMMOHMS U WMOHbI W3YyYEHHbIX
MeTannoB, NPUCYTCTBYIOLLME B BOAHbIX pacTBOpPax HEOPraHNYeCKMUX BELLECTB;

NPUMEHATL OCHOBHbIE ONepaunn MbICITUTENbHOW AEATENBHOCTU - aHann3 n CMHTE3, cpaBHeHNe, 0606LLeHNe, cucTeMaTm3aumtio,
BbISIBNEHNE NPUYNHHO-CNEACTBEHHbIX CBA3EN - ANA N3Y4YEHUSI CBONCTB BELLECTB U XMMUYECKNX



pCaKHHﬁ, CCTCCTBCHHO-HAYYHbIC MCTOAbI ITO3HAHMA

(peasibHbBIN U MBICIICHHBIN).

TEMATUYECKOE NMIAHUPOBAHUE 8

KoanuyecTBO 4acos

IIporpamHoe coxep:kanue

OcHOBHbBIE BU/JABI NCATCJIbHOCTH

H8.6J'II-O,Z[€HI/IC, HN3MCPCHUC, MOACIIUPOBAHUEC, DKCIICPUMCHT
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00J1acTh
€CTeCTBO3
HaHUA U
MIPaKTHIEC
KOH
JIEATEIIHHO
CTH
yeaoBeKa

HayK.

Tena n BelwectBa. Pnsnyeckne
CBOWUCTBa

BellecTB. ArperatHoe COCTOSHMNE
BellecTB. [ToHATNE 0 MmeTogax
NO3HaHUSA B XMMUKU. YncTble
BELLleCTBa U CMECH.

Cnocobbl pasgeneHns cmecen.
XNUMNYECKUIN IKCNEPUMEHT:
[lemoHcTpaunu:

3HaKomMCTBO C  XMMMYECKOoMm
nocyaou, ¢ npaesunamm paboTbl B
nabopatopun n

npuemamm obpatleHuns ¢
nabopaTtopHbIM 060pyaOBaHUEM.
dunsnyeckne ceonctea obpasyoB
HeopraHM4ecknx BeLLEeCTB -
MeTannoB U HEMEeTarnnos.
Cnocobbl pasgeneHnss cMecemn
(bvnbTpOBaHMeE, BbiNapmBaHue,
ANCTUNNALMS, XpoMmaTtorpadus).
JTabopaTopHbie OnbITbI:
N3yyeHune n onncaHue
hun3anyeckmx ceBoncTe obpasLoB
HeopraHM4ecKknx BeLLECTB.
N3yyeHune cnocoboB pa3geneHus
cmecen (C NOMOLLBI0 MarHuTa).
MpakTuyeckne paboThbl:

Ne 1. MNpaBnna paboTbl B

nabopatopun 1 NpUEMBI
obpalleHus

https://m,edsoo.
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PackpbiBaTb ponb Xumumn B
NPUPOAE U XNU3HU YenoBekKa, eé
CBSA3b C APYIMMWN HayKaMmu.
Pasnunyatb YncTble BelecTsa u
cmecy;

OAHOPOAHbLIE U HEOAHOPOAHbIE
cmecu. PasnnyaTb domsmyeckue m
XUMUYECKME ABIEHUS.
CnepoBatb anroputMam
NCnonb3oBaHns
3KcnepuMMeHTarnbHbIX METOOOB -
HabMNOEeHUS U KCNEPUMEHTA.
Habntopgatb 1 onucbiBaThb
00beKTbl NpU NpoBeaeHNU
AEeMOHCTpaumn n nabopaTopHbIX
OMNbITOB MO U3YYEHUIO
doM3N4YECKMX CBONCTB BELLECTB,
cnoco6oB

pasgeneHuns cmecen BeLLECTB.
[MpoBoaANTbL XMMUYECKUI
3KCNEPMMEHT Npu pasgeneHum
cmecen (Ha NpuMepe OYUCTKU
noBapeHHOWN COonn) B Xxoae
npakTudeckon padotbl Ne 2.
CnepoBaTtb npasuniam
NoSib30BaHUS XUMUYECKOMN
nocygon n nabopatopHbIM
obopyaoBaHMeM, a Takke
npasunam obpalleHus ¢



c nabopaTopHbIM
obopynoBaHmem. Ne 2.
PasgeneHue cmecen (Ha npumepe
OYUCTKM MOBAPEHHOM COJn)

XMMUYECKMMU BeLLeCcTBaMu B
COOTBETCTBUWN C MHCTPYKLMEN NpU
BbINOSIHEHUWN NPAKTUYECKOM
paboTbl Ne 1.

BbicTpanBaTtb pa3sBepHyTbIe
MUCbMEHHbIE U YCTHbIE OTBETHI C
ornopow

Ha nHopmauno n3 y4ebHvka un
CMpaBoOYHbIX MaTepuarnos,
rPamMoOTHO MCNONb30BaTb
N3YYEeHHbIN NOHATUNHLIM annapaT
Kypca XumMumu

1.2

BewecTBa
"
XUMUYECK
ne
peakumm

15

ATOMbI 1 MOrMeKynbl. XMMU4eckune
anemMeHTbl. CUMBOSIbI XMMUYECKNX
anemMeHToB. [1poCcThie 1 CoXHble
BelwlecTBa. ATOMHO-
MOSEKYSipHOE YYeHMe.
Xnmunyeckas goopmyna.
BaneHTHOCTb aTOMOB XMMUYECKNX
3N1EMEHTOB.

3aKkoH NOCTOSsIHCTBA cocTaBa
BewecTB. OTHOCUTENBbHAA
aToMHasga macca.

OTHOCUTENbHAas MonekynsipHas
mMacca. MaccoBaga gons
XUMWNYECKOrO dfIeEMEHTa B
coeaguHeHun. Konnyecteo
BewecTtsa. Monb. MonspHas
mMacca. BaanmocBa3b konmyecTsa,
MacCChbl U Yncna CTPYKTYPHbIX

OnpepenaTb NpusHakn
XUMUYECKNX peaKL i, yCroBnusa nx
npoTtekaHns. O6BACHATL
CYLLHOCTb (OU3NYECKNX U
XUMUYECKNX SIBNIEHUIN C TOYKN
3peHnst aTOMHO-MONEKYSISIPHOro
y4YeHus.

KnaccudumumpoBaTb XMMU4eckue
peakumu (No 4Mcny n coctaBy
pearnpyrowwmx n obpasyroLmxcs
BELLeCTB).

CoctaBnatb hopmynbl GMHapHbIX
BELLLECTB MO BaSIEHTHOCTU U
onpeaenaTb BaneHTHOCTb No
dopmyriam BeLLECTB.
PaccTaBnaTtb K0adhpuUMEHTI B
YPaBHEHUAX XUMUYECKUNX
peakuun. Habnogatb 1

Bubnuoteka
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PacuéTbl no doopmynam
XUMNYECKNX COEANHEHUN.
dunsnyeckne n xmmmyeckune
SBNEeHNs. XMMmnyeckas peakums un
€€ NpusHakn. 3aKOH COXpaHeHUs
Maccbl BELLLECTB.

XvMunyeckme ypaBHEHUS.
Knaccudgumkaumnsa xmmmyeckmx
peakummn (coeanHeHus,
pasnoXeHusl, 3aMeLLEeHNS,
obmeHa).

XUMNYECKUIN IKCNEPUMEHT:
[lemoHcTpaunu:

dusnyeckne ceorcTea obpasLoB
HEeopraHM4YeCcKnx BELLECTB -
MeTarnsnoB U HeMeTarnmnoB.
O6pasubl BELLECTB KONIMYECTBOM
1 Monb. dusnyeckune aBneHns
(nnaBneHue Bocka, TasiHue nNbaa,
pacTupaHue caxapa B CTYrKe,
KMNeHne 1 KoHOgeHcaums Boapl).
Xnmunyeckume siBrneHns (ropeHme
cBeYun, NpokanueBaHMe MegHom
NPOBOSIOKK, B3auMoaencTene
cobl UnNu mena

C CONSAHOW KUCNOTON).
HabntogeHne npnsHakoB
NPOTEKaAHUS XUMUYECKUX peakLni
(pasnoxeHwue caxapa,

B3aUMOLENCTBME CEPHON
nabopaTopHbIX OMbITOB.
[MpoBOAUTL BbIYMCIIEHUS MO
dopmMynam XMMmUYecKmux
COeVHEHUN N ypaBHEHUAM
XUMUYECKNX peaKLmn.
MpuMeHsTb ecTeCTBEHHO-
Hay4Hble MeTOAbl NO3HaHWSA (B
TOM Yucrne HabnwgeHve,
MOLEenMpOBaHUe, SKCMEPUMEHT U
OCHOBHble onepauumn
MbICITUTENBHON OeATENbHOCTH
(cpaBHeHMe, knaccudumkaums)
BbicTpamBaTtb pa3BepHyTbIe
MUCbMEHHbIE M YCTHbIE OTBETHI C
ornopow

Ha nHopmauno n3 y4ebHuka u
CrpaBoYHbIX MaTepuarnos,
rPamMoOTHO NCMNONb30BaTb
N3YYeHHbIN NOHATUWHBLIW annapart
Kypca Xummnmu



KMCIOTbI C Xrnopuaom 6apus,
nosily4eHne n pasroxeHue
rmgpokcnga megm (1) npu
HarpeBaHuK, B3aMMoLenCcTBne
Xeresa c pacTBOPOM COnn Meam
(I1). OnbITHI, NNIOCTPUPYOLLME
3aKOH COXpaHeHUsi Maccsbl.
JTabopaTopHble OnbITbI:
CospgaHne mogenen mMonekyn
(WwapocTepxHEBbLIX).

OnuncaHue un3n4ecknx CBOMCTB
06pa3uoB HEOPraHNYECKNX
BELLECTB - MEeTasnnos U
HemeTannos. HabnwoaexHune
husnveckmx (nnasreHne Bocka,
TasiHMe Nbaa) U XMMUYECKNX
(ropeHue cBeun, NnpokanmBaHue
MEAHOW NPOBOJIOKN) ABNEHUN.
HabntogeHne un onucaHve
NPU3HaKoB NPoTeKaHUs
XUMUYECKNX peakLmi pasHbiX
TMNOB.

BbluncneHuns:

OTHOCUTESTIbHOW MOSEKYNAPHON
MaccChbl BELWECTB, MOJISIPHOMN
MaccChbl, Maccbl BELLECTB, MaccChl U1
KonimyecTBa BeLeCcTBa; MacCOBOM
A0S XMMMUYECKOro aremMeHTa no
doopmyre coeanHeHus; no



ypaBHEHNAM XUMUYHECKNX
peaKLl,I/IIZZ KoJinyecTtBa, MaccCbl
BelwlecTBa



Mo N3BECTHOMY KONNYECTBY,
mMacce peareHToB U NPOAYKTOB

WToro no
pasgeny

20

12

Pasgen 2. BaxHenwue npeacraBuTeNIM HeopraHM4eCKux BewecTs

2.1

Bosayx.

Kucnopoga.

NoHaTHMe
00
okcmaax

Boagyx - cmeckb rasos. CoctaB
Bo3ayxa. Kncnopog - anemMeHT 1
npocToe BeLlecTBo. HaxoxaeHue
Kncnopoga

B Npupoae, umandeckme n
XMMUYECKNE CBONCTBA (peakumm
ropenus). Okengel. NpumeHeHne
kncrnopoga. Cnocobbl nonyyeHus
Knucnopoga B nabopatopun u
npombIwneHHocTn. KpyrosopoT
kncnopoga B npupoge. O30H -
annoTponHas moandukauma
kucnopoga. Tennoson adhdekT
XUMUYECKOW peakumu,
TEPMOXUMUYECKNE YPaBHEHMS,
9K30- U 9HAOTEPMUYECKME
peakunn. Tonnneo: yronb u
MeTaH. 3arpsasHeHne Bo3gyxa,
ycuneHne napHUKoBoro adpgekra,
paspyLueHne 030HOBOrO CIlOS.
XNMUYECKUI IKCMEPUMEHT:
[emMoHcTpaunn:

KayecTtBeHHOe onpegerneHve
coepXxaHuns kucrnopoga B

Mcnonb3oBaTb XMMUYECKYHO
CYMBOSNKY A9 COCTaBMNeHUs
bopmMyn BeLEeCTB, MOMEKYNAPHbIX
YpaBHEHUN XUMUYECKMX peakLnn
C y4acTuem Kucnopoaa.
XapakTtepusoBaTb (OnucbiBaTb)
cocTaB BO3ayxa, hunsnyeckme u
XUMUYECKMEe CBOMCTBA KMcrnopoaa,
crnocobbl ero nosyyYyeHus,
NPUMEHEHNE 1 3HaYeHNE B
NPUPOAE M XN3HW YenoBeka.
CpaBHuBaTb peakuumn ropeHns n
MeSIEHHOro OKUCIEHMS.
OBBbACHATL CYLIHOCTb
3KOSorMyeckmx npobnem,
CBSI3aHHbIX C 3arpa3HeEHEM
Bo3ayxa. CnegosaTb npasunam
6esonacHon paboTbl B
nabopaTtopum Npu NCNONb30BaHUK
XUMUYECKOW Nnocyabl
obopynoBaHus, a Takke
npasunam obpalleHms ¢
roproyMMmM BeLlecTBamu.
[MnaHnpoBaTb 1 OCYLLECTBNATL Ha

BubnuoTteka
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MonyyeHue, cobupaHue,
pacno3HaBaHuE N N3yyeHue
CBOWCTB Kncnopoga. HabnwogeHve
B3aMMOAENCTBMUS BELLECTB C
KMCIOPOAOM W YCrOBUSA
BO3HUKHOBEHNS 1 NpeKpaLLeHns
ropeHus (noxapa).
JTabopaTopHbIn ONbIT:
O3HakomneHne ¢ obpasuamm
OKCMOOB N ONncaHne Nx CBOMCTB.
MpakTnyeckas paboTa:

Ne 3. MNonyyeHne n cobupaHue
Kucropoga, n3yyeHue ero
CBOWCTB. Bbluncnenus:
MOJIEKYNSIPHOM Macchbl Kucnopoga
M 030Ha Ha OCHOBaHWKM aTOMHOMN
MacCbl XMMUY€ECKOro 311IEMEHTAa;
KONnM4ecTBa, Macchbl BeLLlecTBa Mno
YPaBHEHUAM XMMUYECKUX PeaKLmii

3KCNEepUMEHTbI, MPOBOAUTL
HabnogeHus, genatb BbIBOAbI MO
pes3ynbTartam aKcnepumMmeHTa npwm
npoBeaeHnn nabopaTopHbIX
OMNbITOB M NpaKTU4eckon paboThbl.
Bbluncnate konuyecTso
BellecTBa, 06bEM rasa no
dopmynam. YyacTeosaTb B
coBMeCTHoW paboTe B rpynne.
BbicTpavBaTtb pa3BépHyTbie
MUCbMEHHbBIE M YCTHbIE OTBETHI C
ornopown

Ha MHdopMauuio 13 y4ebHunka n
CrpaBoYHbIX MaTepuarnos,
rPamMoTHO MCMNonb30BaTb
N3y4YeHHbIN NOHATUIHBLIN annapart
Kypca XumMmum

2.2

Booopog.
[MoHATME O
Kncnortax
n consx

Bopopoga - aneMeHT 1 npocTtoe
BellecTBo. HaxoxaeHune
Bogopoda B npupoae,
dursnyeckme n xsummnyeckmne
CBOWCTBa, NPUMEHEHNE, CrOoCcobbI
nony4yexus. Kucnotoel n conu.
MonsapHbI 06 bEM ras3os.
Pac4éTbl N0 XuMmn4eckmum
ypaBHEHNAM. XUMNYECKNI
3KcnepumeHT: [lemoHcTpauuu:

PackpbiBaTb CMbICN M3y4yaeMbixX
MOHSATUIA Y NPUMEHSATb 3TK
MOHSATUS NPY ONNCaHUN CBONCTB
BELLECTB M UX NpeBpaLLEeHUIA.
XapaktepusoBaTb (OnucbIBaTb)
dmsnyeckne n xmMmmnyeckme
CBOWCTBa BoOopoaa, crnocobbl ero
MONy4YeHUsi, NpPUMMEHeHMe.
Cobupatb npubop ana nonyyeHns
BOgoOpoaa.

BubnuoTteka

LOK
httDs://m.eds
00.r
u/7f41837c







MonyyeHue, cobupaHme n
pacno3HaBaHue BOAOpoaa.
BsanmopgencTtsue sBogopoaa ¢
okcngom meam (Il).
JTabopaTopHbIN ONbIT:
B3anmopencTtaume KMCNoT ¢
MeTannamu.

MpakTnyeckas paboTa:

Ne 4. MNonyyeHne n cobupaHue
BOAOPOAA, U3ydeHne ero CBOWCTB.
BbluncneHus:

obbéma, KonmyecTBa BeLlecTBa
rasa no ero M3BeCTHOMy
KONM4ecTBY BeLLeCTBa Unu
00bEMY; O6BEMOB rasos no
YPaBHEHUIO peakLunn Ha OCHOBE
3aKOHa 00O BbEMHbIX OTHOLLEHUN
rasos

Mcnonb3oBaTb XMMUYECKYHO
CUMBOJVKY OJ151 COCTaBneHns
dopMyn BELLECTB, MOMEKYIISAPHbIX
ypaBHEHNN XUMNYECKUX peaKLnn
C yyactmem Bogopoaa.
Bblumcnate MonspHyto maccy
BELLIECTB; KONIMYECTBO BELLECTBA,
00BbEM rasa, Mmaccy BeLLecTBa;
MpoBoauTL pacyé€Thbl No
YPaBHEHUAM XUMUYECKMNX
peakunin: Konndectea, o06bLEMA,
MaccCbl BeLecTBa no n3BeCTHOMY
konunyecTBy, 06bEMY, Macce
peareHTOB Unn NPoayKTOB
peakuum.

CnepoBaTb npasunam
6e3onacHon paboTbl B
nabopaTtopum Npy NCNONb30BaHUK
XUMWNYECKON Nocyabl
obopynoBaHus, a Takke
npasunam obpalleHus ¢
roptounmMm BeLecTBamm B ObITy.
lMnaHupoBaTb N OCYLLECTBIATL Ha
NPaKTUKE XUMNYECKNE
3KCNEPUMEHTHI,

NpoBOAUTbL HAbNaeHWs, AenaTb
BbIBOAbI MO pe3ynbTatam

AKCMNepUMEHTa.
5 3 Boga. dunsnyeckne csomncTea BOAbI. PackpblBaTb CMbICIT U3yHaeMbIX BbubnnoTteka
) PacTBOpb!. Bopa kak pactBopuTens. NOHATUI N NPUMEHSATb 3TU LIOK







ITonsatue
00
OCHOBaHHUS
X

CBOWCTBa BOAbl.

OcHoBaHus. PactBopsbl. Ponb
pacTBOPOB B NPUPOAE W B XKU3HU
yernoseka. KpyroBopoT BoAb! B
npupoae. 3arpsisHeHue
npupoaHbix Bog. OxpaHa u
OYUCTKA NPUPOAHbIX BOA.
HacbllWeHHblE U HEHACbILLEHHbIE
pacTtBopbl. PacTBOpUMOCTb
BellecTB B Boge. MaccoBasa gonsd
BELLlEeCTBa B pacTBOpe.
XUMNYECKUIN IKCNEPUMEHT:
[lemoHcTpaunu:

PacTtBopeHune BewecTs C
pPasnnUyHoOn pacTBOPUMOCTLIO.
B3anmopencteue Boabl C
mMeTannamm (HaTpuem u
Kanbuuem). iccnegosaHue
pPacTBOPOB KUCSIOT U Lenoyen ¢
NOMOLLLIH MHOWMKATOPOB.
JTabopaTopHbie onbIThbI
NcenepoBaHue ocobeHHocTen
pacTBOPEHUS BELLECTB C
pasnnyHon pacTBOPUMOCTBIO.
MpurotoBneHne pacTBOpOB C
onpenenéHHoOn MaccoBown Aonen
pPaCTBOPEHHOIO BELLECTBA.
MpakTuyeckas pabota Ne 5.
MpurotoBneHne pacTBoOpoB C

onpeaenéHHoOn MaccoBown Aonen
pacTBOPEHHOIO BELLECTBA.
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npv onMcaHnn CBOMCTB BELLECTB
N UX NpeBpaLLEeHU.
XapaktepusoBaTtb hunanyeckme u
XMMUYECKME CBONCTBA BOAbI, €€
posib Kak pacTBOpUTENS B
NPUPOAHbIX NpoLieccax.
CocTaBndaTb ypaBHEHNS
XUMUYECKNX peaKLnin C y4actTmem
BOAbI.

OBBACHATL CYLIHOCTb
3Konornyeckmx npobnem,
CBSI3@aHHbIX C 3arpsi3HEHMEM
NPUPOAHbIX BOA, CNOCOObI
OYUCTKM BOAbI OT MPUMECEN,
Mepbl MO OXpaHe BO4,

OT 3arpsi3HEHNA.

lMnaHnpoBaTb 1 OCYLLECTBIATL Ha
NpakTUKe XMMNYECKNe
3KCNEePMMEHTbI, NPOBOAUTL
HabnaeHus, genaTb BbIBOAbI MO
pesynbtartam

3KCnepMMeHTa npu NpoBeaeHUN
nabopaTopHbIX ONbITOB U
npakTnyeckon paboTsbl.
CnepoBaTb npasunam
©es3onacHon paboTbl B
nabopaTtopun npu
NCNosib30BaHUMN XMMUYECKOM
nocyasl n obopynoBaHus.
MpoBOAUTL BbIYMCIIEHUS C

nPUMEeHeHNEM MOHATUA
«MaccoBad Oosd Belectsa



BbluncneHus:

C NCNonb3oBaHNEM NOHATUS
«MaccoBasi [Oons BellecTBa B
pacTtBope»

B pacTBope».
BbicTpavBaTtb pa3BépHyTbie
MUCbMEHHbIE M YCTHbIE OTBETHI C
ornopow

Ha MHdopmaumio 13 ydebHuka n
CrpaBoYHbIX MaTepuarnos,
rPamMoTHO MCMNonb30oBaThb
N3y4YEeHHbIN NOHATUIMHBLIN annapart

2.4

OcHoBHbIe
Knaccsol
HeopraHuy
€CKUNX
coeauHeH
"

n

11

Knaccudgumkaumns HeopraHM4eCcKkunx
coeanHeHun. Okenabl.
Knaccudgmkaums OkCuaoB:
coneobpasytume (OCHOBHbIE,
KMCNOTHbIE, aMdOTEPHbIE) U
HeconeobpasyoLne.
HomeHknaTypa okcmaos.
dunsnyeckne n Xumn4eckme
cBoOKCTBa OKCMAoB. NonyyeHne
okcmnpoB. OcHoBaHUS.
Knaccudmkauus ocHoBaHWi:
LLIENTOYM N HEPACTBOPUMbIE
OCHOBaHUA.
HomeHknatypa
dunsnyeckne n
CBOWCTBA OCHOBAHWUMN.
Mony4yeHne ocHOBaHUN.
Kucnotbl. Knaccudmkauus
Kncnot. HomeHknaTypa K1CrorT.
dunsnyeckne n xmummn4eckme
CBOWCTBA KMCNOT. Pag akTMBHOCTH
meTtannos H.H. bekeToBa.

OCHOBaHWMN.
XUMUYeckme

KnaccudvumpoBaTb nsydaemble
BelLlecTBa No cocTaBy U
ceonctBam. CoctaBnsATb
dopMynbl OKCMAOB, KUCHOT,
OCHOBaHW, CONen 1 HasblBaTb NX
Nno MexayHapoaHoW
HoMeHKnaType. [NporHo3mMpoBaTtb
CBOWCTBA BELLECTB HA OCHOBE
OBLWMX XMMUYECKNX CBONCTB
N3y4YeHHbIX KIaccos/rpynn
BELLECTB,

K KOTOPbIM OHN OTHOCSITCA.
CocTtaBnsiTb MOneKynsapHble
ypaBHEHNSA peakLuui,
NNNOCTPUPYIOLLNX XMMUYECKNE
CBOMNCTBA U crnocobbl Nony4YyeHns
BELLIECTB U3YYEHHbIX
Knaccos/rpynn, a Takke
noATBEPXKAAOLLMX rEHETUYECKYIO
B3aMMOCBSI3b MEXAY HUMM.
Mpon3BoanTb BbIMMCIEHUS MO
YPaBHEHUAM XUMUYECKNX

BubnuoTteka
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dusnyeckne n xmmmyeckme
csouncTtea conen. NonyyeHve
conen. [ eHeTMyeckasi CBS3b
Mexay Kraccamu
HeopraHM4YeckKnx CoeaNHEHUN.
XNUMNYECKUIN IKCNIEPUMEHT:
[emoHcTpaunu:

O6pasubl HeopraHM4YeCcKnx
BELLECTB pasfiMyHbIX KNaccos.
OnbITbl, MNNOCTPUPYIOLLME
XMMUYECKMe CBONCTBA KIlaccoB
HeopraHM4yecknx BeLLecTB.
JTabopaTopHble OnbITbI
OnpepneneHve pacTBOPOB KUCIOT
U Weno4yen ¢ noMoLLbio
nHamnkaTopoB. N3yyeHne
B3aMMOOENCTBUA KUCIIOT C
MeTannamm, peakuun
HenTpanmsaymun.
Baaumopgencreume pactesopa
CEPHON KMCMOTbI C OKCMAOM Meaun
(). Mony4eHne HepacTBOPUMbIX
OCHOBaHWN.

BbITecHeHne ogHoro metanna
ApYrMMm n3 pacrteopa Cosnu.
MpakTnyeckasa pabota Ne 6.
PelleHne akcnepuMeHTanbHbIX
3agad no teme «BaxHenwuune
Knaccbl HeopraHM4YecKnx

coeguHeHun». BelumcneHus:

N0 YpaBHEHUAM XUMUYECKOW
lMnaHnpoBaTb N OCYLLECTBNATD
Ha NpakTUKe XMmMnyeckmne
9KCNEPUMEHTbI, MPOBOAUTL
HabnogeHus, genatb BbIBOAbI MO
pesynbtartam

3KCnepuMeHTa Npu NpoBeaeHnn
nabopaTopHbIX OMNbITOB 1
npakTnyecknx pabor.
CnepoBatb npasunam
©6e3onacHon paboTbl B
nabopatopuu npu
MCNONb30BaHUN XUMNYECKOM
nocyapbl n obopyaoBaHus.
BbicTpamBaTtb pa3BepHYTbIE
MUCbMEHHbIE M YCTHbIE OTBETHI C
ornopow

Ha MHdopMauuio 13 y4ebHunka n
CrnpaBoOYHbIX MaTepUanos,
rPamMoTHO NCMNONb30BaTb
N3y4YeHHbIN NOHATUMHBLIN annapart
Kypca XumMumn



peakLunn: KonmMyecTBa BELLECTBA,
o6bEma, Macchbl MO U3BECTHOMY
KONMYeCTBY BeLLeCTBa, 06bEMY,
Macce peareHToB MUy NPOAYKTOB
peakuum

NToro no
pasgeny

30

24

Paspnen 3. Nepnoanyecknu 3akoH u lMNep

Xumunyeckas cBfsb. OKMCNUTENIbHO-BOCCTAaHOBUTENbHbIE peakunum

nogmyeckas cuctemMa xumm4yeckux anemeHtoB [1. 1. MeHpeneeBa. CTpOEHMe aTOMOB.

3.1

Mepuogwny
€CKuNn
3aKOH U1
Mepuogwnu
eckasi
cuctema
XUMUYECK
nx
3N1eMeHTOo
B

a. v.
Menpene-
e

Ba.
CtpoeHue
aToma

[MepBble NONbLITKK Knaccudukaumm
XUMUYECKMX 3NeMEHTOB. [ToHATME
O rpynnax cXo4HblX 3fIeMeHTOB
(wenoyHble u
LLIeNTOYHO3eMerbHbIe MeTansbl,
ranioreHbl, MHEPTHbIE rasbl).
OreMeHTbI, KoTopble 0bpasytoT
aMmdoTepHble okcuabl U
rmapokecnabl. Nepnoanyeckui
3akoH. [leproanyeckasa cuctema
Xummyeckmx anemeHTtos ..
MeHpeneeBa. KopoTkonepunoaHas
W anuHHonepuogHasi oopmbl
Mepuogunyeckon cnctemsl
Xumunyeckmx anementos .M.

Mengeneesa. Neprogpb! n rpynnbl.

dursnyecknin cMmbICr NOPSIAKOBOro
HOMepa, HOMepPOoB rnepuoaa u
rpynnel anemeHTa. CTpoeHne
aTomoB. CocTaB aTOMHbIX

PackpbiBaTb CMbICH
nepruoanyeckoro 3akoHa.
OnunceiBaTb CTpoeHUe Tabnumupl
«lMepuogmyeckas cuctema
Xumunyeckmx anementos .M.
MenpeneeBa».

MopaenupoBaTb CTpOeHME aToMa,
9HEepreTUYECKMUX ypoBHeN 1
noaypOBHEN MPY MOMOLLM
PUCYHKOB, 3JTIEKTPOHHbIX
KOHdourypaumim n a5IeKTpPOHHO-
rpagomnyeckux popmyn.
MosacHATL pusnyecknn cmbicn
NopsiAKOBOro HoMepa, HoOMepoB
nepuoaa v rpynnbl 3fieMeHTa.
XapaktepunsoBaTb XMMUYECKME
3NEeMEHTbI NepBbIX TPEX
nepuoaoB, Kanun, Kanbuum n nx
COeINHEHMS MO NOJIOXKEHMUIO

B lNepuogunyeckon cucteme .M.

Bubnuoteka
LIOK
httos://m.edso

o.r
u/7f41837c







saep. N3oTonbl. ANeKTpOoHbI.
CTpoeHune 3NEeKTPOHHbIX
o6onoyek atomoB nepsbix 20
XUMUYECKMX SNTIEMEHTOB
lMepuogunyeckon cnctemsl

.. Menoeneesa.
XapaKTepuctmka XmMm4eckoro
3MeMeHTa Nno ero NnofoXXeHuto B
Mepuogunyeckon cucteme .M.
MeHpgeneesa.

3aKOHOMEPHOCTN U3MEHEHUS
pagvyca aTOMOB XMMUYECKNX
3MEeMEHTOB, MeTaNNMMYecKnx n
HeMeTanIM4yeckux CBOMCTB Mo
rpynnam n nepunogam.
3HaueHune Nepunogmyeckoro
3akoHa u Neprnognyeckon
CUCTEMbI XMMUYECKNX SNTEMEHTOB
A8 pasBUTUS HAYKN N NPaKTUKN.
O.W. MeHgenees - y4éHbIn 1
rpakgaHuH.

XUMNYECKNI IKCNIEPUMEHT:
[leMoHcTpaunu:
B3anmopencrteme rugpokcmaa
LMHKa C pacTBOpaMMu KUCHOT U
wenoyen. MogenuposaHue
CTPOEHUSI MONEKYI MPY MOMOLLU
PUCYHKOB, MoJenen,
3NEKTPOHHbIX N CTPYKTYPHbIX

dopmyn. Tabnmua
«lNepnogmnyeckas cuctema
XUMUYECKMX 3rIEMEHTOB
MeHnpeneesa.

Ob6bAcHATL 0bLwme
3aKOHOMEPHOCTU B NU3MEHEHUM
CBONCTB XMMNYECKUX INIEMEHTOB
(n3meHeHne pagnycos aToOMOB,
3NeKTpooTpMLUaTENBHOCTH,
BaneHTHOCTN) U X COEeaNHEHUI B
npegenax manblx Nepnoaos u
rnaBHbIX NOArpynmn ¢ y4éToMm
CTPOEHMS UX aTOMOB;
YyacTtBoBaTb B COBMECTHOM
paboTe B nape unu rpynne.
BbicTpamBaTtb pa3BepHyTbIE
NMUCbMEHHbIE U YCTHbIE OTBETHI C
ornopou Ha HdopMaLumio 13
y4yebHuKa n gpyrmx UCTOYHUKOB, B
TOM vncne VHTepHeTa



0.N. MenpeneeBay.
JTabopaTopHble OnbITbI
O3sHakomneHune ¢ obpasuamu
MeTansnoB U HeEMeTannoB

3.2

XuMmnyeck
asi CBA3b.
Okucnute
NbHO-
BOCCTaHOB
UTEnbHblE
peakumm

Xnmnyeckas cBasb. KoBaneHTHas
(nonapHasa n HenonsipHasi) CBA3b.
OnekTpooTpmUaTenbHOCTb
XUMUYECKMX 3NeMeHTOB. VIoHHas
cBA3b. CTeneHb OKUCNEHNS.
OkncnutenbHo-
BOCCTAHOBUTENbHbIE peaKunn.
Mpouecchbl okncneHms n
BoccTaHoBneHnsa. OkMcnuTenu un
BOCCTaHOBUTENN.

XUMNYECKMU SKCNEPUMEHT:
n3ydeHne obpasLioB BELLECTB
MeTannoB U HEMEeTannos,
B3aMMogencTeue rmgpokcuaa
LiMHKa C pacTBOpamMm KUCNOT n
Liernioyen, NpoBeaeHNe OnbITOB,
UNAOCTPUPYIOLLNX NPUMEPDI
OKUCNUTENBHO-
BOCCT@HOBUTENbHbIX peaKLumm
(ropeHue, peakunn pasnoxeHus,
coefuHeHNst). XUMUYeCcKuni
aKcnepumeHT: [leMmoHcTpaumm:
OnbITbl, MNNOCTPUPYOLLME
npuMepbl OKUCIIUTENBHO-
BOCCTAHOBUTENbHbIX peaKumm

PackpbiBaTb CMbICIT U3y4aeMbIX
NOHATUMN.

OnpenensaTtb BUA XMMUYECKOW
CBS13M B COEQMHEHUN.
MoaenupoBaTb CTPOEHME
MOJIEKY MpY NOMOLLM PUCYHKOB,
MOAENEeN, ANEKTPOHHbIX U
CTPYKTYPHbIX hopMyI.
Mcnonb3oBaTb XMMUYECKYHO
CYMBOSNKY O1151 COCTaBMEHWS
dopmyn BeLLEeCTB, 3NIEKTPOHHOIO
OanaHca peakuun. OnpegensaTb
CTeneHb OKUCIEHNS1 aTOMOB
XUMWUYECKNX SNTEMEHTOB MO
doopmyriam 1 cocTaBnsTb
dopMynbl BUHAPHbBIX COeaUHEHWIA
Mo CTENEeHW OKNCIEHUSI aTOMOB
XUMNYECKMNX SNTEMEHTOB.
OnpepenaTtb OKUCANTENDb U
BOCCTaHOBUTESNb. PaccTaBnaTb
KO3 (pULMEHTLI B Cxemax
MNPOCTLIX OKUCITUTENBHO-
BOCCTAHOBUTENbHbIX peakLumii
METOAOM 3NIEKTPOHHOro 6anaHca.
Habntogatb XMMmuyeckune onbiTbl
No NnaHy, aHanM3mpoBaTh U

BubnuoTteka
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(ropeHue, peakunn pasnoxeHus,
COeaVHEHMS)

Mcnonb3oBaTtb KT ans cosgaHus
Mogenen, noaroToBKU
npeseHTauumn, 4OKNagoB Mo TeMe.
BbicTpavBaTtb pa3BépHyTbie
NMMCbMEHHbIE N YCTHbIE OTBETHI C
0onopou Ha NHpopmaumo 13
y4yebHuKa n gpyrmx UCTOYHUNKOB, B
ToM ymcne VHTepHeTa

bubnnoteka

Wtoro no 15 LOK

pasgeny httos://m.edso
o.r
Bbubnnoteka

PesepBHoe 3 LOK

Bpemsi https://m.edso
o.r
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Konu4ecTBO 4acoB MporpamHoe conepxaHue OCHOBHble BUAbI OneKTPOHH
KoHTp MpakT OeATeNbHOCTU yYyallmxca bl
HaumeHoBaHue ONbHLI | NYecKu e
Ne n/n| pasgenoB u Tem Beero| © e (umdrpoBhie)
nporpaMmbil pabor | pa6ot obpasoBate
bl bl n
bHble
Pasgen 1. BewecTBOo U XMMU4yeckme peakumm
[Mepuoanyeckmin 3aKoH. XapaktepunsoBaTb
MNepuoanyeckasn cucrema XUMUYECKNE ITIEMEHTDI
XuMmndeckmx anemeHtos [.U. nepBbIX TPEX NepnUoaoB,
Mengeneesa. CTpoeHue Kanus u kanbuusa no ux
aToMoB. 3aKOHOMEPHOCTU B MOSOXEHNIO B
M3MEHEHUN CBOUCTB lMepuogunyeckon cucrteme [.
XUMUYECKNX NEMEHTOB . MeHgeneesa.
nepBbIX TPEX NepnuoaoB., kanus,| KnaccngpuumposaTb 1
MosTOpEHMe 1 Kanbums U UX COEQUHEHUN B Ha3blBaTb HEOPraHU4eckune EubnuoTeka
yrnybnexve COOTBETCTBUN C NOSNOXKEHNEM BELLeCTBa U3YYeHHbIX LIOK
1.1 3HaHWN OCHOBHbIX 5 1 anemeHToB B [leproamnyeckon Krnaccos. httos://m.eds
pasaenos Kypca 8 CUCTEME N CTPOEHUEM UX OnucbiBaTh 06LWMe 00
Knacca aTOMOB. XUMUYECKMe CBOCTBA .r/7t41a636

CTpoeHue BeLlecTBa: BUAbI
XUMNYECKOWN CBA3WN. Tunbl
KpUCTannyecknx peLueTok,
3aBUCUMOCTb CBOUCTB
BellecTBa OT Tuna
KpUCTannmyeckom peLueéTkn n
BMOA XUMUYECKON CBA3MN.
Knaccundpukaums un

BELLECTB pa3fNYHbIX KNaccos,
NoATBepXAaTb CBOWCTBA
npumMepamMm MONEKYNSAPHbIX
ypaBHEHUI XUMUYECKNX
peakuun. OnpenenaTb BUA
XUMUYECKOWN CBA3N U TUN
KpUCTannM4yecKkon peLléTku
BellecTBa. [1porHo3nposaTtb







XnmMmn4yeckme cBomcTea
BELECTB, OTHOCSALLMXCH K
pasnunyHbIM Knaccam
HeopraHM4YeCcKnx CoeaNHEHUN,
reHeTn4eckas CBsi3b
HEeopraHMYecKnx BELLIECTB.
XUMNYECKMUIN IKCNEPUMEHT:
[lemMoHCTpaunn: o3HakoMneHue
C MOAenaMn KpucTaniam4yeckmx
PELLETOK HEOPTraHNYECKMX
BELWeCTB - MeTasnsoB U
HemeTannos (rpaduTa u
anvasa),

CNOXHbIX BeLLecTB (xriopmaa
HaTpus)

BbicTpanBaTtb pa3BépHyTble
MUCbMEHHbIE U YCTHbIE
OTBETbI C OMNOpPOn

Ha MHdopMauuio 13 y4ebHuka
N CNpaBOYHbIX MaTepuanos,
rPamMoTHO MCNoNb3oBaTb
N3YYEHHbIN NOHATUNHLIN
annapar Kypca Xumum

1.2

OcHoBHbIe
3aKOHOMEPHOCTM
XUMUNYECKUX
peakumnn

Knaccudgumkaumnsa xmmmyeckmx
peakumnn no pasfmyHbIM
npuaHakam (No Yncny u
COCTaBY y4aCTBYIOLLMX B
peakuunn BeLecTs, No
Tennosomy adpekTy, rno
N3MEHEHNIO CTeNneHen
OKUCNEHNS XUMNYECKNX
3IEMEHTOB,

no obpaTMmMocTu, No y4acTuro
KaTtanusartopa). JK30- 1
3HOOTEPMUYECKME peakLmn,
TEPMOXMMUYECKME YPABHEHNS.
lMoHATME 0 ckopocTn
XumMmuyeckonm peakumn. NoHaTme

PackpbiBaTb CMbICH
N3y4aeMblX MOHATUN U
NPUMEHATb 3TU MOHATUS MPK
ONUCaHnUN CBONCTB BELLECTB U
NX NpesBpaLLeHni.
KnaccudgumumpoBatb
XUMUYECKMNE peakumm no
pasnU4YHbIM Npu3HaKkam.
YcTaHaBnmBaTb 3aBUCMMOCTb
CKOPOCTU XMMUNYECKOM
peakuumn oT pasfnunyHbIX
doakTopos. [1porHo3upoBaTtb
BO3MOXHOCTU NPOTEKaHUS
XUMUYECKNX NpeBpaLleHni B
Pa3fiMYHbIX YCIOBUSIX.

BubnuoTteka

LIOK
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peakumsix. NoHaATne o
FOMOIE€HHbIX U reTepOreHHbIX
peakumsix. NoHATne o
kaTtanuse. [oHsaTne o
XUMUYECKOM PaBHOBECUM.
dakTopbl, BAMAOLWMNE Ha
CKOPOCTb XMMUNYECKON
peakumm 1 NonoxeHue
XMMMUYECKOrO paBHOBECHUS.
OkncnutenbHo-
BOCCTaHOBUTENbHbIE
peakunn, 3NeKTPOHHbLIN
©anaHc OKUCNUTENbHO-
BOCCTaHOBUTENLHOMN
peakumn. CoctaBneHue
YPaBHEHUN OKUCNNTENBHO-
BOCCTaAHOBUTESbHbIX peaKLmi
C Ucnonb3oBaHMeEM MeToaa
3NEeKTpoHHOro 6anaHca.
XUMNYECKMI IKCNEPUMEHT:
[emoHcTpaunu:
WccnepgoBaHne 3aBMCUMOCTU
CKOPOCTU XMUYECKOM
peakumn oT BO34encTemd
pasnnyHbIX (haKkTopOB.
OnbITbl, MANOCTPUPYLOLLME
npPUMepbl OKUCITUTENBHO-
BOCCTaAHOBUTENbHbIX peakuui
(ropenwue, peakumm
pasnoXeHus, CoeAuHEHUS).
BbluncneHus:

BoccTtaHoButens B OBP.
CocTaBnAaTb 9NEKTPOHHbIN
GanaHc peakumu.
MponsBoanTb BbIYUCIIEHUSA MO
XUMUYECKNM YPaBHEHNSAM.
YyacTtBOBaTb B COBMECTHOM
paboTe B nape wunu rpynne.
BbicTpamBaTtb pa3BeépHyTble
MUCbMEHHbIE U YCTHbIE
OTBETbI C OMNOpPOn

Ha MHdopMauuio 13 y4ebHunka
N CNpaBOYHbIX MaTepuarnos,
rPamMoTHO MCNONb30BaTb
N3YYEHHbIN NOHATUNHLIN
annapar Kypca Xumum



1.3

OnekTponuTuyecka
S guccoumnaums.
Xnmumyeckme
peakuunn B
pacTBopax

KonuyecTBa BellecTBa, 0bbéma u
MacCbl peareHTOB Ui NpoayKToOB
no
YpaBHEHUAM XMMUYECKNX
peakunn
Teopust aNeKTPONUTUYECKOMN
auccounaunn. INeKTponnTbl U
HeaneKkTponuTbl. KaTnoHsblI,
aHMOHBbI.
MexaHunam guccoumauum
BeLWecCTB
C pasnMyHbIMK BMAAMMU
XUMUYECKOMN
cBa3n. CteneHb guccounaumm.
CunbHble n cnabble
anekTponutbl. Peakuuu
WOHHOro obmeHa.
Y cnoBusa NpoTeKaHns peakunn
MOHHOro obmeHa, NonHble U
COKpaLLEHHblE NOHHbIE
ypaBHeHus peakuuin. CBonctea
KUCIIOT, OCHOBAHWUIN N CONEn B
cBeTe npeacTaBreHnn oo
ANEKTPONNTUYECKON
avccounaumn. KayecTBeHHble
peakunn Ha NoHbI. [NoHsATNe o
rmaponuse cosnen. XumMmmyecknm
aKCnepuMeHT: [leMoHcTpaumm:
WNccnepgoBanne
3NEKTPONPOBOAHOCTH

PackpbiBaTb CMbICN
N3y4yaemMblX NOHATUN, a Takke
CMbICI TEOPUN
SNEeKTPONUTUYECKOMN
auccoumaunn.

OBBbACHATL MNPUYMHDI
SNEeKTPONPOBOAHOCTN BOAHbIX
pacTBOPOB BELLECTB,
pasnuyaTb cnabble u
CUINbHbIE 3MEKTPONUTLI.
CocTtaBnsaTb ypaBHEHUS
anccoumaunm KUcnoT,
LLlernio4Yen u conemn, nosHbie n
COKpaLLEHHblE NOHHbIE
YPaBHEHUS XUMUNYECKNX
peakuunm MoHHOro obmexa,
KpaTKNE MOHHbIE YpaBHEHMS
MNPOCTLIX peakunn rmgponmnsa
conemn.

XapakTtepusoBaTb obLine
XUMWUYECKME CBOMNCTBA
BELLIECTB Pa3NMNYHbIX KNaccoB
Ha OCHOBE Teopun
3MEKTPOSIUTUYECKOUN
auccoumaunn; noaTeepXxaaTb

Bubnmnorteka

LOK
httos://m.eds
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Kucnor,
Lernoyen n

conen

(BO3MOXHO

ncnonb3oBaHne
Bngeomatepuan

oB).

OnbITbl, MANKOCTPUPYLOLLME
NPU3HaKN NpoTeKaHus
peakumi MOHHOro obmeHa
(obpasoBaHue ocagka,
BblAeneHne rasa,
obpasoBaHue Boabl).
PacnosHaBaHue
HeopraHM4YecKnx BELLIECTB C
NMOMOLLIbKO KaYECTBEHHbIX
peakunin Ha NOHBLI.
JTabopaTopHbI ONbIT:
N3yyeHne npmnsHakos
npoTeKaHus peakumm MOHHOIo
obmeHa B pacTBOpax
3NEKTPONNTOB (C
obpasoBaHneM ocagka,
BblAeneHneM rasa,
obpasoBaHMeM BOAbI).
MpakTnyeckas paboTa:

Ne 1. PelwueHune
3KcnepuMMeHTarnbHbIX 3aaa4 no
Teme.

BbluncneHus:

Nno ypaBHEHUSIM XMMUYECKNX

peakumnin MONEKYNAPHbIX U
NOHHbIX ypaBHEHWN
XMMUYECKMX peakLmn.
PelwwaTb akcnepumeHTasnbHble
3agauu no Teme.
[MnaHnpoBaTb U
OCYLLIeCTBNATb Ha
NpakTuKe XumMmnyeckue
9KCNEepPUMEHTbI, NPOBOANTL
HabnogeHus, aenatb
BbIBOAbI MO pesynbTatam
3KCnepumMeHTa npu
npoBegeHnn nabopaTopHbIX
ONbITOB M NPaKTUYECKMX
pabor.
CnepoBaTtb npaBunam
BesonacHon paboTbl B
nadopaTtopun npu
NCNOSIb30BaHUN XUMUYECKOM
nocyabl 1 obopyaoBaHuS.
MpoBOAUTL BbIYUCIIEHUSA NO
XUMUYECKMM YPaBHEHUSIM.
YyacTBoBaTb B COBMECTHOM
paboTe B nape unu rpynne.
BbicTpanBaTtb pa3BEpHyTbie
NMUCbMEHHbIE U YCTHbIE OTBETbI
C onopowm
Ha nHdopmaumto n3 yyebHumka
n opyrmx
NCTOYHMKOB MH(popmauun, B
TOM vncne VHTepHeTa



Hroro o pazaeny

Pasgen 2. HemeTannbl n nx

17

coeguHeHuUsA
OO0mmas xapakTepUCTHKa OOBSACHATH 00IIIHE
rajioreHoB. OCOOEHHOCTH 3aKOHOMEPHOCTH
CTPOCHHSI aTOMOB, XapaKTEPHbBIC B U3MEHEHUHU CBONCTB
creneHu okucieHus. CtpoeHue u HEMETAJUIOB M UX COCJIMHCHHI B
(u3HYEeCKrEe CBOMCTBA MTPOCTHIX npeaeax MajiblX TIEPHOJIOB U
BEIIIECTB - TAJIOTCHOB. TJIABHBIX TTOATPYIIIT
XHUMHYECKUE CBOMCTBA Ha [Tepunoanueckoii cuCTEMbI
npuMepe Xjopa (B3auMOJICUCTBUE | XUMHUYECKUX JJIEMEHTOB C
C METaJllIaMH, HEeMETaJllIaMH, Y4ETOM CTPOCHHS UX aTOMOB.
IeJI0YaMH ). Xapaktepu3oBaTh (U3UICCKUE U
XiopoBogopoa. CossiHast XUMHUYECKHUE CBOKCTBA IMPOCTHIX
KHCJIOTa, XUMHYECKHE CBOMCTRBA, BEIIIECTB TaJIOTCHOB (Ha
O6mmas
XApAKTEPHCTHKA MoJTydeHue, NPUMEHEHHe. puMepe XJiopa) u
71 JeiicTBue xmnopa u CJIO’KHBIX BEIIIECTB
) XHUMHYICCKHX 4

rpynisl. I anorexs

XJIOPOBOJOPOJA HA OPTraHU3M
yesnoBeka. BaxkHenme XJIopuasl
Y UX HaXO0XJECHUE B IIPUPOJIE.
XUMHUYECKUN 3KCTIEPUMEHT:

JleMoHCTpauu:
OnBITHL, OTPAXKAIOIINE

dusnueckue u
XMMUYECKHE CBOWCTBA raJIor€HOB
U MX COEIMHEHHH (BO3MOXKHO

UCTIONIb30BaHUE
BUJICOMATEPHAIIOB).
O3HakoMIieHHE ¢ 0Opa3aMu

XJIOPUAOB (TaJIOT€HUIOB).
JlaGopaTOpHBIil OMBIT:

(xJ0pOBOOpOIA, XTOPUAA
HATPUs), CIIOCOOBI UX
MOJTyYeHUsl, IPUMEHEHUE U
3HaYeHHE B MMPUPOE U KUIHU

YCJIOBCKaA.
OHpCI[eJ'IHTL XJIOpUA-UOHLI B

pacTBope.
[1naHupoBaTh M OCYIECTBIATD
Ha MPAaKTUKE XUMUYECKUE

AKCIIEPUMEHTHI, IPOBOIUTH
HAOJII0ICHUS,
JieaTh BBIBOJIBI IO pe3yiIbTaTaM

HKCIIEPUMEHTA TPU MPOBEICHUN
1a00paTOPHBIX OIBITOB U

Bbubnnoreka
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N3y4eHne cBOMCTB CONsIHOM
kncnotbl. NpoBeaeHue
Ka4yeCTBEHHbIX peaKkumi Ha
XINOPUA-NOHBI.
MpakTuyeckas pabota Ne 2:
[MonyyeHne ConsHOM KUCNOTHI,
n3yyeHue e€ CBOUCTB.
BbluncneHus:

Mo ypaBHEHMAM XMMUNYECKNX
peakunn, ecrnm oauH u3
peareHToB AaH B U3bbITke

npakTu4eckmnx pabor.

CnepoBatb npasunam
©es3onacHon paboTbl B
nabopartopumn

Npwv NCnonb3oBaHNN
XUMNYECKOWN Nnocyabl
obopynoBaHus.

BbicTpamBaTtb pa3BepHyTbIe
MUCbMEHHbIE M YCTHbIE OTBETHI C
ornopowu

Ha MHdopMauuio 13 y4ebHunka n
CrpaBoYHbIX MaTepunarnos,
rPamMoTHO MCMNonb3oBaTb
N3YyYEeHHbIN NOHATUIHBIN

annapaTt Kypca XMmMnum

2.2

Obuwasn
XapakTtepucTtuka
XMMUYECKNX
anemeHToB VIA-
rpynnel. Cepa un eé
coeauHeHns

O6Lwaa xapakTepucTuka
anemeHToB VIA-rpynnoi.
OcobeHHOCTH CTPOEHUs
aTOMOB, XapakTepHble CTENEHN
OKUCNEHMS.

CtpoeHue n pmsnyeckme
CBOWCTBA NPOCTbIX BELLECTB -
Kncrnopoga v cepebil.
AnnoTponHble Moguukaumm
Kncrnopoga v cepbil.
Xnmunyeckme CBONCTBa Cepbl.
CepoBogopoa, CTpoeHue,
dunsnyeckme n xmmmyeckme
cBOWUCTBA.

Ob6bacHATL obLKe
3aKOHOMEPHOCTM B
N3MEHEHNN CBONCTB
anemeHToB VIA-rpynnbl n nx
COeUHEHUI C YY4ETOM
CTPOEHUS UX aTOMOB.
XapakTtepusoBaTtb
dur3myeckme n xsummnyeckmne
CBOWCTBa NPOCTOro BeLlecTsa
cepbl U €€ coegUHEHUN
(cepoBopopoaa, okcnaos
cepbl, CEpHOM KNCNOTHI,
cynbdaToB), cnocobbl nx

nony4vyeHna, npuMeHeHne "
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Oxkecnapl cepbl Kak
npeacTaBUTENM KUCINOTHbIX
OKCMAOB.

CepHas kucnota, pusndeckue
N XMMUYECKME CBONCTBA
(obwme kak NnpeacTaBuTens
Knacca KucnoT u
cneunduyeckune). Xummnyeckmne
peakuum, nexawme B OCHOBE
NPOMbILLIEHHOrO crnocoba
Nosly4eHMs1 CEPHOMN KUCNOTbI.
MpumeHeHne. Conu cepHom
KNCROThl,

Ka4yeCTBEHHas peakums Ha
cynbaT-noH.

HaxoxaeHune cepbl 1 eé
coeIMHEeHUn B Npupoae.
Xnmmnyeckoe s3arpsisHeHue
OKpYyXatoLien cpeapbl
CcoeauHEeHMsIMN cepbl
(kMcnoTHble JoXawn,
3arpsisHeHue Bo3ayxa u
BOOOEMOB), cnocobbl ero
npenoTBpaLleHus.
XUMUYECKUIN IKCNEPUMEHT:
[lemMoHcTpaunu:
O3sHakomneHue ¢ obpasuamu
cepbl M €€ coegnHEHUAMN
(BO3MOXHO MCNOSb30BaHUe
BMngeomaTepumanos).
HabntoaeHnne npouecca

obyrnnBaHus caxapa noj
Onpegenatb Hanuyue
CynbdaTMOHOB B pacTBOpE.
OBbACHATL CYLLHOCTb
3Konormyeckmx npobnem,
CBSI3aHHbIX C NepepaboTkomn
COeINHEHUN cepbl.
[MnaHnpoBaTb U
OCYLLECTBNATb Ha NPaKTUKe
XUMUYECKMNE IKCMEPUMEHTHI,
NpoBOAUTL HabnaeHWS,
aenaTtb BbIBOAbI MO
peaynbTaTtam 3KCNnepuMeHTa.
CnepoBatb npaBunam
6esonacHon paboTbl B
nabopartopumn

npu cnonb3oBaHNN
XMMUYECKOW Nocyabl n
obopynosaHus.
Mpon3BoauTb BbIMUCNEHUS NO
XUMUYECKMM YPaBHEHUSIM.
Mcnonb3oBaTb npu
BbINOSTHEHUWN YYEOBHbIX
3a4aHnN TeKCTbl y4ebHuKa,
cnpaBoOYHbIE MaTepuansl
(Mepuogmnyeckyto cuctemy
Xummyeckumx anemenTos [1. U.
Mengeneesa, Tabnuuy
PacTBOPUMOCTW KUCIIOT,
OCHOBaHMWN N conen B Boae,
AMEKTPOXUMMYECKUN P



HanpsHKeHU MmeTansos).
Wcnonb3oBaTb npu
BbIMOSTHEHUM



JencTemem
KOHLIEHTPUPOBAHHOW CEPHOMN
KNCNOTBI.

JTabopaTopHble OnbITbI:
M3yyeHne Xxmmumnyecknx CBOMNCTB
pa3baBneHHOn cepHomn
Knucnotobl. [NpoBeaeHne
KayeCTBEHHOM peakumn Ha
cynbdaT-noH n HabngeHne
npu3Haka eé npoTekaHus

y4yeObHbIX 3a4aHun 1 B
npouecce
nccnegoBaTenbCKon
AeATerIbHOCTU Hay4Ho-
nonynspHyo nutepaTypy
XMMUYECKOro cofiepXXaHus,
cnpaBoOYHble MaTepuarnsl,
pecypcbl MHTepHeTa

2.3

Obwasn
XapaKkTepuctmka
XUMNYECKUX
anemeHToB VA-
rpynnsl. A30T,
dochop n nx
coeanNHeHust

Ob6was xapaktepuctuka
anemeHToB VA-rpynnbi.
OcobeHHOCTH CTpOoeHust
aTOMOB, XapaKTepHbIe CTENEHU
OKUCNEHUS.

A30T, pacnpocTpaHeHue B
npupoae, hunanyeckne un
XUMNYECKME CBONCTBA.
KpyroBopoT a3oTa B npupogae.
AMMMaK, ero omsndeckme n
XMMUYECKME CBOMNCTBA,
nosfiy4eHmne n NpUMeEHeEHNe.
Conn aMmMoHus, nx
dom3nyeckme n xmmmyeckmne
CBOWCTBA, NPUMEHEHNE.
KayecTBeHHas peakuus Ha
NOHbl aMMOHUA. A30THas
KMcnoTta, e€ nonyyexue,
domsnyeckme n xmmmyeckmne
cBovicTBa (obLme Kak

Ob6bsacHATL obLKe
3aKOHOMEPHOCTU B
N3MEHEHNN CBOWNCTB
anemeHToB VA-rpynnbl n nx
COeUHEHUN C YY4ETOM
CTPOEHMSA X aTOMOB.
XapaktepunsoBaTb
PU3MYECKME N XUMNYECKNE
CBOWCTBA NPOCTbIX BELLECTB
asoTta u cocdopa u nx
coeguHeHnn (ammmaka, conen
aMMOHMS1, a30THOW KNCIOThI,
HUTPAaTOB, okcmnaa ocdgopa
(V) n docdopHOM KNCNOTHI,
docgaToB), cnocobbl Ux
Nony4YeHnsi, NPUMEHEHME U
3Ha4yeHue B NpUpoae 1 XU3HN
yenoseka. Onpenensitb NOHbI
aMMOHUS 1 bocdaT- UOHbI B
pacTeope.

Bubnunorteka
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KMCNOT u crneunduyeckne).
Mcnonb3oBaHue HUTPATOB 1
conen aMMOHUS B KayecTBe
MUHeparbHbIX yaoopeHui.
Xnmmnyeckoe 3arpsisHeHune
OKpYyXXatoLen cpeapbl
coeguHeHnsIMn as3oTa
(KMCNOTHBLIE AOXAMW,
3arpsisHeHMe BO3ayxa, NoYBbI
N BOLOEMOB).

doccop, annoTponHble
mMoaudmkauum occopa,
dou13nyecKkme n XuMn4eckmne
ceovictBa. Okeng gocdopa
(V) n bochopHas kucnoTa,
PU3nMYECKME N XUMNYECKNE
CBOWCTBA, NosfyyeHune.
Mcnonb3oBaHue pocaTos B
KayecTBe MUHepanbHbIX
yooopeHunin. XuMmn4eckmnm

SKCMNEPUMEHT: lE',eMOHCTpaLl,I/II/IZ

O3HakoMneHue ¢
don3nyecKkMmMm CBONCTBaMMU
asoTa, dpocdopa n nx
coeguHeHun (BO3MOXHO
ncnonb3oBaHue
BMngeomaTepumanos).
O3HakomMneHne ¢ obpasuamm
a30THbIX U POCPOPHbIX
yooopeHui.

Mony4yeHune, cobupatue,

pacrnosHaBaHue N nsyyeHue
CBOWCTB aMMuMaka.
CBSI3@HHbIX C HAXOXOEHNEM
coeiHEeHU a3oTa 1
dochopa B okpyxatoLemn
cpege. NnaHnpoBaTthb U
OCYLLECTBNATb Ha NpaKTUKe
XUMUYECKMNE IKCMEPUMEHTHI,
nNpoBOAUTL HabNAeHWS,
aenaTtb BbIBOAbI MO
pesynbTaram

3KCnepumeHTa npu
nposegeHMn nabopaTopHbIX
OMbITOB N NPaKTUYECKON
paboTkl. CrnepgoBatb
npasunam 6esonacHom
paboTkl B nabopaTtopun npu
NCMNOJSTIb30BaHNN XUMUYECKOM
nocyabl 1 obopyaoBaHuS.
Mpon3BoauTb BbIMUCNEHUS NO
XUMUYECKMM YPaBHEHUSIM.
Ncnonb3oBaTb Npu
BbINOSTHEHUWN YYEDBHbIX
3a[aHum TeKCTbl y4ebHuKa,
crnpaBOYHblE MaTepuansi
(nepuoamnyeckyto cuctemy
Xummyeckmx anemenTtos [1. L.
Mengeneesa, Tabnuuy
PacTBOPUMOCTW KUCIIOT,
OCHOBaHMWN N conen B Boae,
AMEKTPOXUMMYECKUN P



HanpsHKeHu MeTannos)



Baaumopgencteue
KOHUEHTPMPOBaAHHOM a30THOM
KMCNOTbI C Meabto (BO3MOXHO
ncrnonb3oBaHue
BMngeomaTepuarnos).
JTabopaTopHble OnbITbI:
[MpoBeneHne Ka4eCTBEHHbIX
peakunn Ha NOH aMMOHUS U
doocaT-uoH, N U3ydeHune
NPU3HAKOB NX NPOTEKAHUS.
MpakTnyeckasa pabota Ne 3:
Mony4yeHne ammnaka,
N3y4yeHne ero CBOMCTB.
Bbluncnexus:

Nno ypaBHEHUSIM XMMUYECKNX
peakuunn

2.4

Obuwasn
XapakTepucTtmka
XUMUYECKNX
anemeHToB IVA-
rpynnsl. Yrrnepoa v
KpeMHUI N nx
coeguHeHus

Ob6uwasn xapaktepuctuka
anemeHToB ['YA-rpynnsbl.
OcobeHHOCTH CTPOEeHUst
aTOMOB, XapaKTepHble CTEMNEHN
OKUCNEHUS.

Yrnepoa, annoTponHbie
Moaundomkaumu,
pacnpocTpaHeHue B npupoae,
dursmyeckme n xsummnyeckmne
ceonctBa. Aacopbums.
KpyroBopoT yrnepoaa B
npupoae.

Okenapbl yrnepoga, ux
du13MYECKME N XUMNYECKNE

Ob6bsacHATL obLKe
3aKOHOMEPHOCTU B
N3MEHEHMN CBOUCTB
anemeHToB ['YA-rpynnsl n nx
COeUHEHUIN C YY4ETOM
CTPOEHNSA NX aTOMOB.
XapaktepunsoBaTb
dom3nveckme n xmmmyeckmne
CBOWCTBA NPOCTbIX BELLLECTB
yrnepoga v KpeMHUS U UX
coeanHeHun (oKCcnaos
yrrnepoga, yronibHOW KUCIOoThbl,
kapboHaTOB, OKCMAA KPEMHMS,
KPEMHNEBOM KNCHOTHI,
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Ha >XMBbl€ OpraHn3mbl,
nosiy4eHue n NnpuMeHeHue.
Okonornyeckme npobnemel,
CBSI3aHHbIE C OKCUOOM
yrnepoaa (IV), rmnoTtesa
rnobanbHOro noTenneHns
KnMmarta, NapHUKOBbIN
apdexT.

Y ronbHasi KUCNoTa U €€ conu,
nx omM3nYeCcKne N XMummnyeckume
CBOWCTBA, NosfyyeHne n
NPUMEHEHNE.

KauyecTBeHHas peakums Ha
KapboHaT- NOHbI.
Mcnonb3oBaHue kapboHaToB B
ObITY, MeanUuHe,
NPOMBbILLITIEHHOCTN U CESTbCKOM
X0351CTBE.

lMepBoHa4YanbHble NOHATUA 00
OpraHn4yecknx BeLLecTBax Kak
0 coeMHEeHUsX yrnepoga
(MeTaH, aTaH, aTUneH,
aueTuneH, aTaHon, rMUUEPUH,
YKCYCHas Kncnora).
MpupoaHble NCTOYHUKM
yrneesonopoaos (yrosb,
NPUPOAHbIN ras, HedpTb),
NPoOAYKTbl UX NepepadoTku
(6eH3uH), nx ponb B 6bITY 1
NPOMbILLIIEHHOCTM.

lMoHATMe o Buonornyeckn
BaXKHbIX BELLECTBaX: Xupax,
6enkax, yrneBogax - u ux
poniM B 3Ha4YeHue B NpUpoae n
Xn3Hu yenoseka. OObACHATL
NPUYNHHO-CNEACTBEHHYHO
CBs3b: CTPOEHME BellecTa *
cBouncTBa * NPUMEHEHME - Ha
npumMmepax coeguHeHnn
yrnepoga v KpeMHUsI.
Onpepenatb kapboHaT- u
CUNUKaT-UOHbI B pacTBope.
OB6bsACHATL CYLWHOCTb
3KOSI0rMyeckmx npobnem,
CBAA3aHHbIX C HaXOXaAeHnem
YrNEeKncnoro rasa B
oKpyatoLen cpege.
MoaTtBepxaaTb 0COGEHHOCTH
COCTaBa OpraHM4YecKknx
BELLIECTB NpUMepamm NpPoCTbIX
coeguHeHun (MeTaH, aTaH,
3TUNEH, aueTUneH, aTaHon,
rMULEPUH, YKCYCHas kucnora),
B3aMMOCBS3b
HeopraHM4YeckMx CoeANHEHNN
yrnepoga n opraHn4eckumx
BELLIECTB.

OnunceiBaTtb posib 6enkos,
XMPOB U YyrNeBodoB B
PYHKLUMOHNPOBAHUM XKMBbIX



OpraHnM3moB, COCTaB
NPUPOAHBLIX NCTOYHUKOB
yrneesogopoaoBs, UX porb

B ObITY 1 MPOMBILLIIEHHOCTM.
XN3HM YenoBeka.
MaTepunanbHoe eanHCTBO
OpraHn4YecKkmx u
HeopraHMYeCcKnx CoOeaNHEHUN.
KpemHuin, ero comsnyeckme un
XMMUYECKME CBOUCTBA,
nosily4yeHne n NpUMeEHeHne.
CoeMHEHNSA KPEMHUSA B
npupoae. Obuwme
npencraeneHus ob okcnae
kpemHus (IV) n kpeMHmneBom
Kucnore.

CunukaTbl, UX UCNONb30BaHNE
B ObITY, MeguumHe,
NPOMBbILLITIEHHOCTH.
BaxHenwmne ctpontenbHble
MaTepuanbl: Kepamuka,
CTEKI0, LleMeHT, OEeTOoH,
xenesobeTtoH. MNMpobnemsl
©e30nacHOro Ncnonb3oBaHUs
CTPOMUTESbHbLIX MaTepuanos B
NoBCEOHEBHOW XXNU3HMW.
XUMUYECKMIN IKCNEPUMEHT:
[lemoHcTpaunu:

Mogenu Kkpuctannnyeckmx
peLEeToK anvasa, rpagura,

dynnepeHa.
OsHakomneHue ¢ NpoLeccomM
agcopOunmn pacTBOPEHHbIX
BELLECTB

aKTUBMPOBAHHbLIM YINEM U
YCTPONCTBOM NpOTUBOrasa.
MpoBOAMTL BblYUCIIEHUSA MO
YpaBHEHUAM XUMUYECKMNX
peakunin.

MnaHnposaThb U
OCYLLIECTBNATb Ha NpaKTuKe
XUMUYECKMNE IKCNEPUMEHTDI,
NpoBOAUTbL HabnaeHus,
AenaTb BbIBOAbI MO
pesynbtartam
3KcnepumeHTa npu
npoBeaeHun nabopaTopHbIX
ONbITOB M NPaKTUYECKNX
paborT.

CnepoBaTb npasunam
©es3onacHon paboTbl B
nabopatopumn

NpY NCMNONb30BaHNN
XUMUYECKOW nocyabl 1
obopynosaHus.
Vcnonb3oBaTb npu
BbINOSTHEHUWN Y4EBHbIX
3a[@aHuIN TeKCTbl y4ebHuKa,
crnpaBoYHble MaTepuansl
(Mepuogmnyeckyto cuctemy



Xumuyeckmx anemeHTtos . U.
MeHaeneea, Tabnuuy
pacTBOPMMOCTU KUCIIOT,
OCHOBAaHMU 1 conen B BoJe,
ANEKTPOXNMUNYECKUIN PAS,
HanNpPsPKeHU MeTannoB)



OsHakomrieHuve ¢ npoaykumemn
CUNNKATHOM NPOMBbILLSIEHHOCTU
(BupeomaTtepuansi:
cunukaTHas
NPOMBbILLMEHHOCTb).

Mogenu monekyn
OpraHN4yecKMx BELLECTB.
JTabopaTopHbIN ONbIT:
lMonyyeHue, cobupaHue,
pacnosHaBaHue 1 U3y4YyeHune
CBOWCTB YrreKkncnoro rasa.
[MpoBeneHne Ka4eCTBEHHbIX
peakumi Ha kapboHat n
CUNNKaTUOHbI U N3ydeHne
NPU3HAKOB NX NPOTEKAHUS.
MpakTnyeckne paboThbi:

Ne 4. [NonyyeHue yrnekucrioro
rasa, nsy4yeHume ero CBOMCTB.
Ne 5. PelwueHune
3KCNepuMeHTanbHbIX 3a4ady no
Teme «BaxHenwme HemeTannbl
N UX COeANHEHNSA»
Bbluncnenus:

Nno ypaBHEHUSM XMMUYECKNX

WToro no pasgeny

25

1

Pa3pen 3. Metannbl u nx coeanHeHus

3.1

OOwume cBoncTBa
MeTannos

OO6Lwasa xapakTepucTuka
XUMUYECKNX SNIEMEHTOB -
MEeTannoB Ha OCHOBaHUN NX
nonoxeHua B lNepunognyeckon

PaCKprBaTb CMbICI
n3yvyaembix NOHATUN K
NPUMEHATb 3TN NOHATUA NPU
onncaHum CBOUCTB BELLECTB U
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cUCTEME XMMUNYECKNX
anemeHToB .M. MeHgeneeBa
N CTPOEHNSA aTOMOB.
CTpoeHune meTansnos.
MeTannunyeckas cBsa3b 1
MeTannuyeckas
Kpuctannuyeckasa peLueTka.
ONEeKTPOXMMUYECKN pag
HanpsHkKeHUn MeTarsnmnos.
dunsnyeckne n Xumn4eckme
cBoncTBa metannos. Obwume
cnocobbl nony4yeHns
MeTannos. [loHaTue

O KOpPPO31M MEeTanNmoB.,
OCHOBHbI€ CNoco0bI 3aLLNThI
NX OT KOPPO3UN.

CnnaBbl (CTanb, YyryH,
AropantoMmHnin, 6poH3a) n nx
npumeHeHne B ObITy 1
NPOMbILLIEHHOCTMW.
XUMNYECKMUN SKCNEPUMEHT:
[emoHcTpaunu:

O6pasubl MeTanmnos u
cnnaeos. /3y4yeHne
pes3ynbTaToB KOPPO3nn
mMeTannoB (BO3MOXHO
ncnonb3oBaHne
BMngeomaTepumanos).
JTabopaTopHbie OnbIThI:
O3HakomMneHne ¢ obpasuamm
MEeTanmnoB 1 CnnaBoB, NX

PU3NYECKMMUN CBONCTBAMM.
Bbluncnexus:

Ob6bACHATL 0bWwme
3aKOHOMEPHOCTU B U3MEHEHUM
CBOWCTB 311IEMEHTOB-
METansoB U UX COEANHEHUN C
YYETOM CTPOEHNSA NX aTOMOB.
XapaktepusoBaTb CTpoeHue
mMeTannos, ooLue
dunanyeckme n Xxmummyeckme
CBOMWCTBA METasoB.
XapakTtepusoBaTb o6Limne
cnocobbl Nony4vyeHns
meTannoB. OnucbeiBaTb
cnocobbl 3aWmMTbl MeTannos
oT Koppo3un. CnegoBatb
npasunam 6esonacHom
paboTkl B nabopatopun npu
NCMNonb30BaHUN XUMNYECKOWN
nocyabl 1 0bopyaoBaHuS.
Mpon3BoauTb BbIMUCNEHUS NO
YPaBHEHUAM XMMNYECKMX
peakumin, ecnn oguH n3
peareHTOB COAEPXUT
npumMecu. YyactsoBaTb B
coBMeCTHoOW paboTe B nape
unu rpynne. Micnonb3oBaTtb
NpY BbINONTHEHUN y4eOHbIX
3a[aHuni TeKCTbl y4ebHuKa,
crnpaBOYHbIE MaTepuansi
(Mepuogunyeckyto cuctemy



Xummnyeckmx anemeHTtos [1. U.
MeHaeneeBa, Tabnuuy
pPacTBOPMMOCTH



Nno ypaBHEHMSIM XUMUNYECKNX
peakunn, ecrnm oauH n3
peareHTOB COOEPXUT NpUMeECH

KWCNOT, OCHOBAHWI U CONen B
BOAE, ANEKTPOXUMNYECKII
pAg, Hanps>KeHUn MeTansnos)

3.2

BakHenwwmne
MeTanmnbl U Ux
coeaMNHEeHusA

16

LlenoyHble meTansbi:
nonoxeHwue B lNeprnognyeckon
CUCTEME XUMUNYECKNX
anemeHToB .M. MeHgeneesa,
CTPOEHNE UX aTOMOB,
HaxoXgeHue B npupoae.
dunsnyeckne n xXumnyeckme
cBOKCTBa (Ha Nnpumepe HaTpus
n kanuga). Okecnapl 1
rMMAPOKCUObl HATPUSA U Kanus.
MpuMeHeHne Weno4vHbIX
MEeTansfoB U NX COeaNHEHNN.
Lleno4yHo3emernbHble MeTanmbl
MarHMm n KanbLWn: NOMoXeHue
B Nepuogmyeckon cucteme
Xummyeckmx anemeHTtos ..
MeHpeneeBa, CTpoeHne nx
aToOMOB, HaxoXaeHune B
npupoge. dusmnyeckune u
XUMUYECKME CBOWUCTBA MarHusi
1 Kanbums. BaxkHenwne
coeauHeHus Kkanbums (okeua,
rmgpokeng, conu). XXECTKOCTb
BOAbI U crocobbl eé
ycTpaHeHus. ANIOMUHUIA:
nonoxeHwe B lNeprnognyeckon
CUCTEME XUMUNYECKNX

Ob6bacHATbL 00LLKe
3aKOHOMEPHOCTM B
N3MEHEHNN CBONCTB
3MIEMEHTOB- METanNoB N ux
COeAMHEHWI B rpynnax ¢
YYETOM CTPOEHMUSI X aTOMOB.
XapaktepunsoBaTb
dursmyeckme n xsummnyeckmne
CBOWCTBa NPOCTbIX BELLIECTB
METansioB U UX COeANHEHUN
(okcngos, rMApOKCMAOB,
conemn), cnocobbl nx
NONyYeHUs:, MPUMEHEHMNE U
3HayeHue

B MPUPOAE M XKN3HWN YeNoBeKa.
YcTaHaBnmBaTb NPUYNHHO-
CNeLCTBEHHYIO CBA3b:
CTpOeHue Bellectea *
cBoOKCTBa * NPUMEHEHME - Ha
npumMepax n3y4yaembix
BelwlecTB. PacnosHaBaTtb C
MOMOLLbIO KAYECTBEHHbIX
peakuuii MOHbl MeTaroB:
MarHusi, Kanbums, antoMUHNUS,
LUKUHKa, xxenesa (I) n xenesa
(1ry, mean (I1).

[lokasbiBaTb aMpOTEPHbLIN

Bubnnoteka
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HaxoXgeHue B npupoae.
dunsnyeckne n xumn4eckme
CBOWCTBA antOMUHUS.
AmdoTepHble cBONCTBA
oKkcuaa u rmgpokcunaa
antoOMUHKS.

>Keneso: nonoxeHue B
lMepuoguyeckon cucteme
Xummyeckmx anemeHTtos ..
MeHpeneeBa, cTpoeHue
aTtoma, HaxoXXaeHue B
npupoge. dusmyeckune u
XMMUYECKME CBOMCTBA
xenesa. Okcuabl, rmapokcmabl
n conu xeneaa (Il) n xenesa
(1), nx cocTas, ceoncTBa n
nosiydyeHne. XuMmn4eckni

SKCMNEPUMEHT: lE',eMOHCTpaLl,I/II/IZ

OcobeHHoCTH
B3anMOAencTBus okcmaa
Kanbuus 1 HaTpus ¢ BOOOMN
(BO3MOXXHO MCMNONb30BaHNe
BMngeomaTepumanos).
OkpalumBaHue nnameHu
NOHaMW HaTpUs, Kanus n
Kanbumsi (BO3MOXHO
ncnonb3oBaHne
BYaeomaTepuanos)
WccneposaHne CBOMCTB
XXEcTKkow Boabl. [Npouecc
ropeHust xenesa B Kncropoge

(BO3MOXHO MCNOMb30BaHNE
BMaeomaTepunanos).
JTabopaTopHble OnbIThbI:
[MpoBeaeHne Ka4eCTBEHHbIX
rMOpoOKCNO0B antoMUHUS U
umHka. lNnaHnposaTb 1
OCYLLECTBNATb Ha NpaKTUKe
XNMUYECKMEe

9KCNepUMEHTbI, NPOBOAUTL
HabnaeHus, genaTb BbIBOAbI
no peaynbtartam
3KCnepuMmeHTa npu
npoBegeHMn nabopaTopHbIX
OMbITOB U NPaKTUYECKNX
pabor.

CnepoBatb npaBunam
BGesonacHon paboTbl B
nabopartopumn

NPy NCNONb30BaHUN
XMMUYECKOM Nocyabl
obopynoBaHus.

Mpon3BOaUTL BbIYMCIIEHUSA NO
XUMUYECKNM YPaBHEHUSIM.
YyacTBoBaTb B COBMECTHOM
paboTe B nape unu rpynne.
BbicTpanBaTtb pa3BEpHyTbie
NMUCbMEHHbIE U YCTHbIE OTBETDI
C onopowm

Ha nHopmaumo n3 yyebHuka
N CNpaBOYHbIX MaTepumarnos,
rPamMoTHO MCNONb30BaTb



N3YYEHHbIN NOHATUNHBIN
annapar Kypca XvMMmum



peakumi Ha NOHbI (MarHus,
Kanbums, antoMUHUS, LMHKA,
xenesa (ll) n xenesa (lll), mean
(1), onncaHue npmnsHakos nx
npoTeKaHus.

McecnepoBaHne ampoTepHbIX
CBOWCTB rmgpokcuaa
anioMUHUS N rmapokcmaa
LMHKA.

MpakTnyeckne paboThbl:

Ne 6. XKECTKOCTb BOAbI U
MeTOAbl €€ yCTpaHeHuUs1.

Ne 7. PelueHnue
3KCnepuMMeHTarnbHbIX 3agay no
TeMme «BaxHenwmne metansbl n
NX COEONHEHUN».
BbluncneHus:

No ypaBHEHMSIM XUMUNYECKNX
peakunn, ecrnm oguH n3
peareHToB AaH B U30bITke unm
COOEPXUT NPUMECH;

MaccoBOW 0NN BbIXxoda

Wtoro no pasgeny

20 1

Pasgen 4. Xumus n okpyxa

owas cpega

BewectBa n
4.1 maTtepuansl B
XU3HW YeroBeka

BelecTtBa n matepuansl B
NnoBCEeOHEBHOW XN3HU
yenoseka. besonacHoe
MCnonb3oBaHWe BELWECTB U
XUMUYECKMX peakumin B ObITy.
lMNepBas nomoLb npu

XapakTtepunsoBaTtb porib
XUMUN B pasfnYHbIX cpepax
OeAaTenbHOCTH ngen,
OCHOBHbIE BelecTsa u
MaTepuanbl, NPUMeEHsIEMblE B
XW3HWU COBPEMEHHOIo

BubnuoTteka
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OTpaBreHnaXx.
Xnmmnyeckoe 3arpsisHeHue
OKpYy>XatoLen

cpeabl (npegensHas
AonycTuMasi KOHUeHTpauus
BewecTB. Ponb xumnn B
peLleHnn 3KONOrm4eckmx
npobnem. Xmmumyeckumn

SKCMNEPUMEHT: lE',eMOHCTpaLl,I/II/IZ

N3y4eHne obpasuos
MaTepuarnos (CTEKMo, cnnasbl
MeTannoe, NOSIMMeEpPHbIe
mMaTtepuanbl)

OBBbACHATL yCnoBms
©e3onacHoro
NCMNonb30BaHWs BELWECTB U
XUMUYECKNX peakunin B ObITy.
AHanmManpoBaTtb 1 KPUTUYECKN
oueHnBaTb MHMOPMaLMIO O
BNMUSAHUN NPOMbILLIIEHHOCTMU,
CEenbCKOro Xo34ancTBea,
TpaHcnopTa 1 ap. Ha
COCTOSIHME OKpYXXatoLLen
cpeabl.

YMeTb oKasblBaTb NEPBYHO
NOMOLLb

NPY XMMUYECKNX OXKOrax U
oTpaBneHnusx. MNMpuHumaTtb
yyacTue B o0CyxaeHum
Npo6remM XMMnU4YeCcKomn m
3KONOrnM4eckon
HanpaBfeHHOCTH,
BblCKa3blBaTb COOCTBEHHYHO
no3unuuto no npobneme un
npeanaratb BO3MOXHble NyTH

Wtoro no pasgeny 3
Bubnunoteka

PesepBHoe Bpemsi 3 LIOK
https://m.eds
00
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