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IHHOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1o XMMHUK Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI COCTaBJCHA Ha
OCHOBE TpeOOBaHU K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI
OCHOBHOT0 00111ero oopazoBanus, npeacraBieHHbIX B PI'OC OO0, a Takxe Ha OCHOBE
benepaibHON pabouelt mporpaMMbl BOCIUTAHUS U ¢ YIETOM KOHIEHIUMHU MPENOoIaBaHus
yuebHOro mpenMera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepanun.

[IporpamMMa mo xuMuu AaéT MpeACTaBIEHUE O LEJsIX, OOIIel cTpaTerud oO0ydeHwus,
BOCIIUTAHUSI W  Pa3BUTHUS  OOYYAIOIIMXCS  CPEACTBAaMH  Y4eOHOro mpeaMmera,
yCTaHaBIUBaeT  00fA3aTeNbHOE  MPEAMETHOE  COJEp)KaHue,  IPelyCMaTpUBAET
pacupenesieHue €ero Imo KijaccaM M CTPYKTYpHMpOBaHHE IO pas3jieliaM U TeMaM
IporpaMMbl 1O  XUMHUH, ONPEIEISIET  KOJIMYECTBEHHbIE U  KAaueCTBEHHbIE
XapaKTEPUCTHKU COAEPKaHUsA, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD U3yYEHUSI XUMUH
C Y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKK Y4eOHOIO Mpolecca,
BO3PACTHBIX OCOOEHHOCTEH OO0Y4YarOIIMXCsl, ONpPEAesieT BO3MOKHOCTH MpeAMeTa sl
peanu3anu TpeOOBaHWI K pe3yJbTaTaM OCBOCHUS OCHOBHOW 00pa30BaTEIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusA, a Takxke TpeOOBaHUM K
pe3ynbTaTaM OOydeHHs] XMMUM Ha YpPOBHE €€l M3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4EOHO-IIO3HABATEIbHOMN JESTEIbHOCTH 00YUaIOLIErocs 10 OCBOCHUIO y4eOHOTO
coJlep KaHusl.

3HaHUE XWUMHUH CIIYXKUT OCHOBOU 711 (DOPMHUPOBAHMSI MUPOBO33PEHUS 00YyJarOIIEeTrocs,
€ro MpEeJCTaBIECHUH O MaTEepUaIbHOM EIUHCTBE MHPA, BAXKHYIO POJb HIParOT
dbopMupyeMble XUMHUEW TMPEACTABICHHUS O B3aUMOINPEBPAIECHUAX DJHEPruu M 00
HBOJIIOLIMU BELIECTB B MPUPOJIE, O MYTSIX PELIECHUS I00AIbHBIX MPOoOJIeM YCTOMYUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOW, DHEPre€TUYECKOM, MUIIEBOM M 3KOJOTHYECKOU
0e30MmacHOCTH, TPOOIIEM 3IPaBOOXPAHEHHUS.

N3yuenne xumuu:

CHOCOOCTBYET pealu3aly BO3MOXHOCTEH JJii CcaMOpa3BUTHUS U  (HOPMUPOBAHMS
KyJIbTYPBI TUYHOCTH, €€ 001el U (YyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJg B (OpPMHUPOBAHHE MBIIUICHHS W TBOPYECKHX CIIOCOOHOCTEH
oOyJaronuxcsi,  HaBBIKOB ~ MX  CaMOCTOSITENbHOW  y4eOHOHM  JAESTENbHOCTH,
DKCIIEPUMEHTANIBHBIX M HCCIEAOBATEIbCKUX yMEHUH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HHU, TaK U B NPOPECCUOHATBHOMN AESITEIbHOCTH;

3HaKOMHUT CO CMeUU(UKONW HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3IJI[la HAa E€AMHCTBO MNPUPOJBI M YEJOBEKAa, SBJIAETCS OTBETCTBEHHBIM 3TallOM B
(GbopMHUPOBaHNN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00yUaIOIUXCS,;

croco0cTByeT (OPMHPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUAM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE 0Opa3OBaHUE
o0yyarommxcs.



JlanHble HarpaBJIeHUs] B OOYYCHUH XUMHUU OOCCIIEUMBAIOTCS CIEHU(BUKON COJIepKaHUS
y4eOHOro  TpeaMeTra, KOTOpPBIM  SIBISETCS  NEeJaroruyeckd  agalTHUPOBAHHBIM
OTpaXKeHHEM 0a30BOM HAYKH XMMHUHU Ha OTIPEIeIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIero oOpa3oBaHUsl OPUEHTUPOBAH Ha OCBOCHUE
00yYaIOIMMUCS CUCTEMbI MTEPBOHAYAIIBHBIX MOHSATUN XUMHUHU, OCHOB HEOPTaHWYECKOU
XMMHH U HEKOTOPBIX OTJICJIbHBIX 3HAUUMBIX TTOHSATUI OPraHUYECKON XUMHUH.

CrpykTypa cojiepKaHus MPOrpaMMBbl TT0 XUMHUH c(popMHUpOBaHA HA OCHOBE CUCTEMHOTO
noaxonaa k e€ wu3ydyeHnro. CoJepKaHUE CKIIAIbIBAETCS W3 CHUCTEMbI IOHATHH O
XUMUYECKOM 3JIEMEHTE M BEIIECTBE M CHCTEMBI MIOHATHIA O XUMU4YecKor peakiuu. Obe
3TU CUCTEMBI CTPYKTYPHO OPTraHM30BaHbI MO MPUHIHUITY MNOCIEA0BATEIIBHOTO PA3BUTHUSA
3HaHUW HA OCHOBE TEOPETUYECKUX ITPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepunonnueckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBA3H;

— IIPEACTaBICHUM 00 JICKTPOJUTHIECCKON JUCCOITMAIINK BEIIECTB B paCTBOPAX.
Teopernueckue 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIUPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCSA IMOCJIEAOBATEILHO OT OJHOTO YPOBHS K JPYromy,
BBINOJHSAS (YHKIMM OOBSICHEHUS] M TPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUSA W
BO3MOKHOCTEH MPAKTUYECKOTO0 MPUMEHEHHUS U TTOYUYECHUS N3YYa€MbIX BEIIECTB.
OcBoeHHME TIPOTpaMMbl IO XMMHH CIIOCOOCTBYET (POPMHUPOBAHHUIO TPEACTABICHUS O
XAMUYECKON COCTABISIONIEH HAYYHOW KApTUHBI MHpPA B JIOTUKE €€ CHUCTEMHOU
MPUPOJBI, IEHHOCTHOTO OTHOILICHUS K HAyYHOMY 3HAHWIO M METOJAaM TMO3HAHUSA B
Hayke. M3ydeHue XuMHM ONPOUCXOAUT C MPUBJICYECHUEM 3HAHUW W3 PAHEE U3YUYCHHBIX
yueOHBIX mpeaMeToB: «Okpyxkatoumii Mupy», «buonorusa. 5—7 knaccel» u «dusnka. 7
KJIace».

[Ipy M3ydyeHHH XUMHUHU TPOUCXOIUT (DOPMUPOBAHKE 3HAHUK OCHOB XUMHYECKON HAYKH
Kak 00JIaCTU COBPEMEHHOT'O0 €CTECTBO3HAHMUS, MPAKTUUECKON JACATEILHOCTH YEJIOBEKA U
KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpbl. 3ajaya y4eOHOTO MpeIMeTa COCTOUT
B (OPMUPOBAHMHM CHCTEMbl XUMHYECKUX 3HAHUNW — BaXXHEUIIMX (PAKTOB, MOHSATUH,
3aKOHOB M TEOPETHYECKUX IOJOKEHHUH, JOCTYIMHBIX 0000IICHUI MUPOBO33PEHUYECKOTO
XapakTepa, A3bIKa HayKH, B IPUOOIICHUH K HAYYHBIM METOaM TTO3HAHUS TIPH U3YUCHHUH
BEIIECTB M XUMUUYECKUX peakiui, B (POpMUPOBAHUU M PA3BUTUU IO3HABATEIHHBIX
YMEHUN U UX NMPUMEHEHHUH B y4eOHO-TIO3HABATEIBHON M Yy4eOHO-UCCIEN0BATEIbCKON
NEATeIbHOCTH, OCBOCHHMHM TpaBUJ 0O€30IacHOro oOOpalleHuss C BEIIeCTBAMH B
ITOBCEIHEBHOM JKU3HH.

[Ipu u3ydyeHUn XMMHHM HA YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHMs BAXKHOE 3HAUCHUE
MpHOOPETN TaKue 1eJH, KakK:



—  (dopMHpOBaHHE  MHTEIUICKTyaJIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY TIPUHSATHIO PEIICHUIA,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOyUYEHHUS HA CHCTEMAaTHYECKOE MPHUOOIICHHE OOYyYaroImuxcs K
CaMOCTOSITENIFHOM TMO3HABATEIbHON JIEATEIHHOCTH, HAyYHBIM METOJaM TO3HaHWS,
(bOpMUPYIOIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMMUH;

— obecrieueHue YCJIOBMM, CHOCOOCTBYIOLIMX NMPUOOPETEHHIO O0YYaroIIMMMCS OIbITa
pa3HOOOpa3HON MEATEeIbHOCTH, TO3HAHUS M CAMOIIO3HAHUWS, KIIIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIMH), WMEIOIUX YHHBEPCATbHOE 3HAYEHUE IS Pa3IuIHBIX
BUJIOB JI€ATEIHHOCTH;

— ¢dopmupoBaHue 001Iel (PYHKIIMOHAILHON U €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, B
TOM YHCJIE YMEHHUI OOBSICHSATH U OLICHUBATh SIBJICHUSI OKPYIXKAIOIIETO0 MUPA, UCTIONb3YS
3HAHWS W ONBIT, TOJYYCHHBIC TPH W3YYEHWW XHMHH, MPUMEHATh WX TMPU PEIICHUN
mpo0JieM B TOBCEHEBHOM )XU3HU U TPYJOBOU ACSITEILHOCTH;

— (¢opMupoBaHue y OOydYaroUIMXcsi TyMaHUCTUYECKUX OTHOIICHHWM, TMOHUMaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUM JUIsi BBIPAOOTKH HKOJIOTHYECKH I1eJIecO00pa3HOro
MOBEACHUS B OBITY U TPYIOBOU ACATEIHHOCTH B LIENISAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPYX aroUIEH MPUPOTHON CPEIbI;

— pa3BHTHEC MOTHBAIlMKM K OOYYCHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHHS OOILEUYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MpOdUIIs U HANIPABICHHOCTH JaJIbHEHUIIIEr0 00yUYeHH .

Oob1ee yrcio 4acoB, OTBENEHHBIX IS H3yYEHUSI XUMHUH Ha YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHusi, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9
Kyacce — 68 JyacoB (2 yaca B HECIIO).



COIAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMHUM B KU3HU YEJNOBEKAa. XUMHUS B CUCTEME HayK. lTena u
BelecTBa. Ou3nueckue CBOMCTBA BEIIECTB. ATperaTHOe COCTosiHUE BeulectTB. [loHsATHe
0 MeToJax Mo3HaHusi B xumuM. Yuctele BemecTBa U cMecu. CriocoObl pazieneHus
CMECEH.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE dJEeMEHTbl. CHUMBOJIBI XUMHUYECKUX DJIEMEHTOB.
IIpocTeie U ClIO)KHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass QgopMyna. BaleHTHOCTh AaTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA coOcTaBa BemlecTB. OTHOcUTeNbHAas aTroMHas Macca. OTHOCUTENIbHas
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUUYECKOTO AJIEMEHTA B COCTUHEHUHU.
KomunuectBo BemectBa. Monb. MoisipHast macca. B3anmMoCBSA3b KOJIMYECTBA, MACChl U
Yyuclia CTPYKTYpHBIX €AWHMI] BemiecTBa. Pacu€tel mo QopmyraM XHUMHYECKHX
COCMHECHUM.

OU3NUECKHE U XUMHYECKHUE SIBIICHUSA. XUMHUYECKas PEaKUHs M €€ NMPU3HAKU. 3aKOH
COXpaHEHHSI MACChl BEHIECTB. XUMUYECKHE ypaBHeHUs. Kiaccudukanus XMMUYECKUX
peakiuii (COeMHEHMs, pa3JIoKEeHUs, 3aMeleHUsI, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUUYECKOHN MOCYJI0HM, MpaBujiaMu padOThl B Ta0OpaTOpPUU U pUEMaAMHU
oOparieHusi ¢ JabOpaTOPHBIM OOOPYIOBAaHHWEM, M3YYCHHE W ONMHUCAaHWE (PU3MUECKUX
CBOMCTB 00pa3I[0OB HEOPTaHWYECKUX BEIIECTB, HaOMoneHne (Gu3ndecknx (TIaBICHUE
BOCKa, TasiHUE JIbJIa, pacTUpPaHUE caxapa B CTYIKe, KUIEHHE M KOHJEHCAIUs BOJbI) U
XUMUYECKUX (TOpEeHHE CBEUH, MPOKAJMBAHWE MEIHOW IMPOBOJIOKH, B3aUMOJEHCTBUE
MeJa ¢ KHCIOTOW) SIBICHHWM, HAONIOACHHUE W ONHWCAHWE TPHU3HAKOB MPOTEKAHUS
XUMUUYECKUX peaKIui (pa3fioKeHue caxapa, B3aUMOJCHCTBUE CEPHOW KHCJIOTHI C
xjopuaoM  Oapus, pasnokeHue ruapokcuaa wmenu  (II) npu  HarpeBaHuu,
B3aMMOJIeHiCTBHE *kele3a ¢ pacTBopoM coiiu menu (II), uzydenne cnoco0oB pazaeineHus
CMeced: C TOMONIbI0 MarHuTa, (QUIBTPOBAaHUE, BBIIAPUBAHUE, AUCTHILISALINA,
xpoMartorpadusi, TPOBEICHUE OYNUCTKH IMOBAPEHHOW COJIM, HAOJFOJCHHWE W OIMCAHUC
pe3yJAbTAaTOB MPOBEJACHUS ONbITa, WUIIOCTPUPYIONIETO 3aKOH COXPAHEHUS MAacCCHI,
CO37IaHuE MOJIeTIeH MOJIEKYJ (IIapOCTEPKHEBBIX).

Bakneniue npeacraBuTe M HCOPraHMYECKUX BelleCTB

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucmopoa — ajeMeHT U mpoCTOE€ BEHIECTBO.
Haxoxnenue kucimopoaa B mpupoje, GU3NYEeCKue M XUMHUYECKHE CBOWMCTBA (peakiiuu
ropenusi). Oxcunpl. [Ipumenenue kucnopoaa. CrocoObl MOJY4YEHUS KHUCIOpPOAAa B
nabopaTtopur U mnpomblnieHHOCTH. KpyroBopor kuciopoga B mnpupone. O30H —
aJUTOTpOIHasg MOAUUKAIIUS KUCIOpOa.



TeroBoit >pdekT XuMHUUECKOW peakinu, TEPMOXUMHUYECKHUE YPaBHEHHUS, JK30- U
SHIOTEPMUYECKHE peaKkUnuH. TOMIMBO: yrojib U METaH. 3arpsi3HEHHUE BO3/lyXa, YCUIICHHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bonmopon — nsnemeHT M mpocrtoe BemecTtBo. HaxoxkzaeHue BOoaopona B NPHUPOIE,
(bU3UYecKre U XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CITOCOOBI moydeHus. Kuciaoter u
COJIH.

MoutsipabIit 00BEM ra30B. Pacy€Thl M0 XUMUYECKUM YPABHEHUSIM.

®usnueckne CBOMCTBA BOAbL. Boma kak pactBoputens. PactBopsl. HacelieHnsle n
HEHACHIIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BeliecTB B BoAE. MaccoBasi 107151 BEILIECTBA
B pacTBope. XMMUYECKUE CBOMCTBA BOAbl. OcHOBaHusA. Poib pacTBOpOB B IPUPOJIE U B
AKU3HU yenoBeka. KpyroBopoT BoAbl B pupoe. 3arps3HEHUE NpUpoaHbIX Boa. OxpaHa
Y OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmuecknx coeaumHeHuid. Oxkcumbl. Knmaccudukarmss OKCHIOB:
cosleoOpasyromue (OCHOBHBIE, KHCIIOTHBIC, aM(OTEpHBIE) W Hecojaeo0pa3yromue.
Homenknatypa okcnnoB. Pu3nyeckre U XMMUYECKHE CBOMCTBAa OKCHUIIOB. [lomyueHue
OKCH/JIOB.

OcHoBanus. Knaccudukamuss OCHOBaHM: IIEIOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHuil. PuU3WYECKHE W XHUMHUYECKHE CBOMCTBA OCHOBAHHUM.
[TomyyeHne OCHOBaHUM.

Kucnorel. Knaccuduxamus kucnor. Homenknatypa kucinor. Pusznueckue U
XMMHUYECKUE CBOMCTBA KUCIIOT. Pan aktuBHocTr MetauioB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Commn. Homenknarypa conei. @u3nyeckue u XUMU4YecKrue cBorcTBa coneu. [lonyuenue
COJIEM.

I'eneTnueckas CBSI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COCAUHEHHI.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE ONPEACIICHUE CONEPXKAHUS KUCIOpOAa B  BO3AyXE, IOJy4YECHHE,
coOupaHue, pacro3HaBaHWE MW H3yYEHUE CBOWCTB KHCIOpoOJAa, HaOmoJeHHEe
B3aUMOJICMCTBUS BEIIECTB C KUCJIOPOAOM U YCIOBHMS BOZHUKHOBEHUS M NPEKPALLICHUS
ropenus (moskapa), O3HAKOMJICHHE C 0OpasllaMu OKCHJOB U OINUCAaHUE MX CBOWCTB,
MoJIyueHHe, coOMpaHHue, paclo3HaBaHWE U HM3YyUYEHHE CBOMCTB BOJOpoAa (TOpeHue),
B3auMojielicTBue Bojaopoaa ¢ okcugom Meau (II) (BO3MOXHO HCHOJIb30BAaHUE
BUJICOMATEpPHAIIOB), HAOMIOJeHHEe OOpa3lOoB BEIIECTB KOJIMYECTBOM |  MOJb,
UCCJIeIOBAHUE OCOOEHHOCTEW pPacTBOPEHUS BEIIECTB C PA3IUYHON PaCTBOPUMOCTHIO,
[IPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOIO
BEIIIECTBA, B3aUMOJCHCTBHE BOJABI C METaulaMu (HaTpUEM U KajblKeM) (BO3MOXKHO
WCIIOJIb30BaHME BHUJEOMATEPHANIOB), HCCIEAOBaHWE O0Opa3loB  HEOPTaHHMUYECKUX
BCIIIECTB PA3UYHBIX KJIACCOB, HAOIOJEHHWE W3MEHECHHS OKpPACKHM WHIWKATOPOB B
pacTBOpax KHCIOT W Imejiouel, u3ydeHue B3aummojenctsus okcuga meau (II) ¢



pacTBOPOM CEPHOM KHUCIOTBI, KHCJIOT C METAUIAMH, PEaKUWH HEUTPAIU3ALUH,
MOJIYyYEHUE HEPACTBOPHUMBIX OCHOBAHWMW, BBITECHEHUE OJHOIO METajjla JAPYTUM W3
pacTBOpa COJM, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a7ad M0 TeMe «BaKHeuIlne KiaccChl
HEOPTraHUYECKUX COCAUHECHUIN.

IHepuoanyeckuii 3akon u I[lepuoguueckas cucrema xumuueckux djaemenron 1. U.
MenaesneeBa. CrtpoeHue aromMoB. XuMHYecKass CBsI3b. OKHMCJIUTENbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

[TepBbie TONBITKK KIACCH(PUKANMK XUMHUYCCKUX dJeMeHTOB. IloHsTHEe O Tpymmax
CXOJHBIX JJIEMEHTOB (IIEJIOYHBICE U IIEJIOYHO3EMENIbHBIE METaJlbl, TaJOTCHBI,
WHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOPbIe 00pa3yroT aMm(OTEPHBIE OKCUJIBI U THAPOKCHUIBI.
Ilepuonnueckuii 3akoH. llepumomuueckass cucreMa XuUMHYECKHX 3yeMeHToB [l U.
MenneneeBa. Koporkonepuoanas u mimHHonNepuonaHas ¢opmel [leproanueckoit
cucteMbl xumudeckux odnemeHToB J[. M. MenneneeBa. Ilepuoasl W rpynmsl.
DU3NYECKNN CMBICT TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIBI JJIEMEHTA.
Ctpoenue aromoB. CoctaB atoMHbIX saep. HM3orombl. nekTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB IMEpBBIX 20 XUMHYECKUX 3JIeMeHTOB [leproanueckoit
cuctembl JI. M. MengeneeBa. XapakTepucTUka XUMHYECKOIO 3JJIEMEHTA IO €ro
nonoxxenuto B [lepunonnueckoint cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH  H3MEHEHHMSI  pajguyca  aTOMOB  XMMHUYECKMX  DJIEMEHTOB,
METAJIJIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYyIIaM U EPUOJIAM.

3nauenne Ilepuonnueckoro 3akoHa u Ilepuoguueckoidl CHUCTEMBbl XHMHUYECKHX

DJIEMEHTOB Ui pa3BUTHS Hayku W npaktukd. [[. WM. MenneneeB — yuy€HbId H
IpaXIaHUH.
Xumuueckass  cBsizb.  KoBanmeHTHas  (moJjsipHass U HENOJIApHAsi)  CBS3b.

DNEKTPOOTPUIIATETHLHOCTh XUMUYECKHUX AJIeMEHTOB. MlOHHas CBSI3b.

Crenenb okuciieHus. OKHUCIUTEIbHO-BOCCTAHOBHUTENbHBIE peakiuu. [Iporecchb
OKHUCJICHUS M BOCCTaHOBJICHHsI. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3IoB BEIIECTB METANIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCUIIA
[IMHKA C PacTBOpAMM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB, WLIOCTPUPYIOIIUX
OpPUMEPHl  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuid  (FOpeHHe,  peakiuu
Pa3JIOkKEHUSI, COCTUHECHUS ).

Meosicnpeomemmnule ceazu

Peanuzanuss MeXNpeAMETHBIX CBSI3eéM TP M3yYeHMH XUMHM B 8§  Kiacce
OCYIIECTBJISIETCS Yepe3 HMCIOJIb30BaHMWE KaK OOIMX €CTECTBEHHO-HAYYHBIX TMOHSATHUM,
TaK W TIOHSATHH, SBJSIOMUXCS CHCTEMHBIMH JJISI OTACITHHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IHMKJIA.



OO1iue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAay4HbIN (DaKkT, TUHoTe3a, TEOPHsl, 3aKOH,
aHaJlu3, CHUHTE3, Kiaccu(uKauus, [EpUOJUYHOCTh, HAONIOJEHNUE, 3SKCIEPUMEHT,
MOJCIIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®u3uka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIWI, H30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, OJJIEKTPUUYECKUH 3apsi, BEIIECTBO, TeEJO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BETUYMHBI, CAUHUIBI U3MEPEHMUS,
KOCMOC, IUIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: porocunTes, apixanue, bunochepa.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpaAIbl, TOPHBIC TOPOIBI, TIOJIC3HBIC
MCKOTIaEMBIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BeurecTBo M XUMHYECKasi peaKkuus

Ilepnognueckunn 3axoH. llepmommueckass cucrema xumuueckux snemeHtoB [[. .
MenneneeBa. CTpoeHne aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKHUX
JJIEMEHTOB IIEPBBIX TPEX MEPUOIOB, Kaaus, KaJIblUd U UX COCAUHEHUN B COOTBETCTBUU
C IIOJIOXKEHHMEM IEMEHTOB B [lepronueckoit cuCTeMe U CTPOEHHUEM UX aTOMOB.
Crpoenue BemecTBa: BUAbl XUMHUYECKOW CBSI3H. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOM pEMIETKM W BHUAA
XUMHUYECKOU CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XMMHUUYECKUE CBOMICTBa
BEILECTB, OTHOCAILIMXCA K Ppa3IM4YHbIM KJlacCaM HEOPraHWYECKUX COCIUHEHUN,
TE€HETUYECKas CBSI3b HEOPTaHNYECKUX BEIIECTB.

Krnaccudukanms XuMHUeCKUX peakIii M0 pa3TUYHBIM MpU3HAKAM (T10 YHUCITY U COCTaBy
YYACTBYIOIIMX B PEAKLUU BEUIECTB, 110 TEMIOBOMY (D (PEKTY, M0 U3MEHEHUIO CTENEHEN
OKHCJIEHUS XMMHMUYECKHUX DJIEMEHTOB, MO OOpaTMMOCTH, MO YYaCTUIO KaTajau3aropa).
OK30- ¥ SHIOTEPMHUUYECKHUE PEAKIIUH, TEPMOXUMHUYECKUE YPABHEHMUS.

[TonsiTrie 0 ckopocTr XuMHUYecKoi peakuuu. [lonsaTne 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHAYECKUX peakuusx. [IoHsITHE O TOMOTEHHBIX M IeTepOreHHbIX peakuusax. [lonarue
o xaraymse. IloHdarrne o XxumMu4eckoM paBHOBeCHH. DaKTOPBI, BIMUAIOIIKE HA CKOPOCTH
XUMHUYECKON PEAKIUH U MOJOKEHUE XUMUYECKOTO PaBHOBECHSI.
OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, DJIEKTPOHHBIM OallaHC OKHCIUTENIBHO-
BOCCTaHOBUTEIBHOU peaxkiuu. CocraBnenue YpaBHEHUI OKUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLUI C UCIOJIB30BAHUEM METO/1A AJIEKTPOHHOIO OanaHca.
Teopuss DJIEKTPONUTHYECKOW AMCCOLMALMM. IJEKTPOJUTBI U HEDJIEKTPOJIMTHI.
Kartnonbl, aHuoHBI. MeXaHuU3M JAMCCOLMALMM BELIECTB C pA3JIMYHBIMU BHIAMU
xuMuueckoi cBsa3u. Crenens aqucconuanuu. CUbHbIE U CA0bIe SJIEKTPOIUTHI.
Peakiu nonHoro oo6mMeHa. YcinoBus MpOTEKaHUs peaklinii HOHHOTO 0OMEHa, TOJTHBIE U
COKpAIIEHHBIC HOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCIOT, OCHOBAaHUM U COJIEH B



CBETE MpPEJCTaBICHUN 00 3NMEKTpONUTUYECKON auccoruanuy. KauecTBeHHbIE peakuuu
Ha HoHBIL. [loHsITHE O TUApPOIN3E CONEH.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIECTB —
METAJIJIOB U HEMETAJJIOB (Tpadura M anMasza), CIOXKHBIX BEUIECTB (XJIOpUIA HATPHs),
UCCIIEJOBAaHUE 3aBHUCHUMOCTH CKOPOCTHM XUMHYECKOW peakuMu OT BO3ACHCTBUS
pa3iaNyYHbIX (DAKTOPOB, HCCIEIOBAHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB,
npoliecca TUCCOUMAlrU KUCIOT, WIEN0Ye U coseid (BO3MOKHO HCIIOIb30BAHUE BUAEO
MaTepHualoB), IPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIINX IPU3HAKU IPOTEKAHUS peaKuuii
HOHHOTO 0OMeHa (00pa3oBaHMEe OCajKa, BBIJICICHUE Ta3a, 00pa3oBaHUE BOBI), OTIBITOB,
WUTIOCTPUPYIOIINX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUi (rOpeHue,
peakiuu pas3lioKEHUs, COCIUHEHHs), paclO3HABAHME HEOPraHMUECKHUX BEIIECTB C
MTOMOILIBbIO KAYECTBEHHBIX PEAKLIM Ha NOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/au.
Hemeranibl U MX coeiMHEeHUA

OO6miast xapakTtepuctuka rajsoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE
creneHn okuciaeHus. CTpoeHHMe U (PU3NYECKUE CBOMCTBA MPOCTHIX BEILECTB —
raJIoreHoB. XMUMHUUYECKHE CBOWCTBA Ha MpHUMeEpe XJiopa (B3auMOJIEHCTBHE C METaJNIaMU,
HEMETaJUIaMH, LIejao4aMu). Xnopooaopos. CossiHast KUCI0Ta, XUMUYECKHUE CBOWCTBA,
noJlydeHue, npuMeHeHue. JleiicTBue XJiopa ¥ XJIOPOBOAOPOJA Ha OpraHU3M YeJOBEKA.
Bakneiiive XJIOpUIbl U UX HaXO0XKJIEHUE B IPUPO/IE.

O6mas xapakrtepuctuka smneMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble CTENneHH OKucieHus. CTpoeHne U (U3UYECKHME CBOWCTBA MPOCTHIX
BEILIECTB — KHCJIOPOJAa U Cepbl. AIIOTPONHBIE MOAM(PUKALMH KHUCIOPOJA U CEpBH.
Xumuueckue cBoilcTBa cepbl. CepoBOIOPOJ, CTPOEHUE, (PU3NYECKHE U XUMHUYECKHE
cBoiicTBa. OKCHUIIBI Cepbl KaK MPEICTABUTENTU KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa,
¢du3MUecKkue U XUMHUYECKHE CBOMCTBA (OOIIME Kak MpEJCTaBUTENS Kiacca KHUCIOT U
cnenupuyueckre). XUMHUYECKHE pPEaklUWH, JIeKalMe B OCHOBE MPOMBIIUIEHHOTO
criocoba moyiydeHus cepHou KucioThl. [Ipumenenue cepHoil kuciaoThl. Conu cepHO
KHUCIIOTHI, KadecTBeHHasi peakuus Ha cyiabdar-uoH. Haxoxnenue ceppl u  e€
COCIMHEHMH B mpupone. XHUMHUYECKOE 3arpsA3HEHUE  OKPYKAIOIIEW  Cpenbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsA3HEHNE BO3/lyXa U BOJOEMOB), CIIOCOOBI
€ro MpeaoTBpalICHUsI.

OOmiasi xapakTepucTuka 31eMeHTOB VA-rpymmbl. OcoOeHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIIECHUS. A30T, pacpOCTpaHEHUE B NMpUPOAE, HU3NUecKue U
xumMudeckue cpoiictBa. KpyroBopoT azora B mpupone. AMMHUak, ero ¢Gpu3nueckue u
XUMHYECKHE CBOMCTBA, MOMy4YeHHe U nmpuMeHeHue. Comn aMMOHHMS, UX (U3UUYECKUE U
XUMHUYECKUE CBOWCTBa, nmpuMeHeHue. KauecTBeHHass peakuuss Ha HOHbI aMMOHMUSI.
A3oTHas KucJoTa, e€ MoiydeHue, GU3nuecKue U XUMHUYECKHE CBOMCTBA (0OIIMe Kak
IPEeICTaBUTENS KJlacca KUCIOT U crienuduyeckue). Mcnonb30BaHrue HUTPATOB U COJIEH



aMMOHHUSI B KayeCcTBE MMHEpPAIbHBIX YyI00peHui. XUMHUYECKOe 3arps3HeHUe
OKpYXalollel cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIE JOXKIH, 3arpSA3HEHUE BO3yXa,
nouBbl U BoAoEéMOB). Docdop, annmorponHbie Moaudukanuu docdopa, puznyeckue u
xumudeckne coiictBa. Okcua docdopa (V) u dochopHas kucimora, GuU3HUECKUE U
XUMUYECKUE CBOWMCTBa, moiydyeHue. MHcmonb3oBanue ¢ocharoB B KayecTBe
MUHEPAIbHBIX YI0OpEHUH.

O6mas xapakrtepuctuka sneMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEpHbIE CTENEHW OKHUCICHUA. YTIEpoJ, aJUIOTPONHbIE  MOJAU(PHUKALINH,
pacmpocTpaHeHHe B TpHUpojae, (PU3NUECKHEe M XUMHUYECKHE CBOWCTBA. AmcopOrms.
Kpyrosopot yriepona B npupozae. OKcuanl yriaeponaa, ux (GU3MYECKUe U XUMUYECKUE
CBOMCTBA, JACHCTBUE HA KUBbIC OPraHU3MBI, MOJYYEHHUE U PUMEHEHUE. DKOJIOTHIYECKUE
npo0JieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV), runoresa rio6anbHOrO NOTEMIICHUS
KJIUMaTa, MapHUKOBBIN 3¢ ¢ekT. YrompHas KHCIOTa W €€ CONU, UX (PU3NYECKUE U
XUMHYECKHE CBOWCTBA, NOJMyuyeHHWE U TpuMeHeHue. KauecTBeHHas peakmus Ha
KapOoHaT-noHkbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIIICTBE.

[lepBoHavasIbHBIE TIOHATHUS 00 OPrAaHMYECKUX BEIIECTBAX KAK O COSAMHEHUSX yriepoa
(MeTaH, 3TaH, 3TWIEH, alleTWJIEH, 3TAaHOJI, TIUIEPHUH, YKCYCHas KucioTa). [lpuponnsie
WMCTOYHHUKHM  YIJIEBOJOPOAOB (yrosib, NOPUPOAHBIA Ta3, He(PThb), NPOAYKTHI HX
nepepaboTku  (OC€H3WH), WX pOJdb B OBITY W NpoMbINIIeHHOCTH. [loHsATHE O
OMOJIOTUYECKH Ba)KHBIX BEIECTBAX: XKUpPaX, OCJNKaxX, YrJieBoJax — U UX POJIK B JKU3HU
yesioBeka. MarepranbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCIUHEHUH.
KpemHuuii, ero ¢usnueckue M XUMHUYECKHME CBOWCTBA, IMOJIYYEHHWE U TNPUMEHEHHE.
Coenunenusi kpemuusi B npupoje. O6ume npeacrasieHust o0 okcuae kpemuus (IV) u
KpeMHueBor kuciote. CUIMKAThI, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIUICHHOCTH.
Baxneiiie crpouTenbHblE MaTepHalibl:  KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobiempl 6€30MacHOTO MCIMOJIB30BAHUS CTPOUTEIBHBIX MATEPUAIOB B
MMOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

U3ydyeHue 00pa3lloB HEOPraHWYECKUX BEUIECTB, CBOWCTB COJISIHOM  KHCIIOTHI,
IIPOBE/ICHUE KAaUYE€CTBEHHBIX PEAKIMN Ha XJIOPUI-MOHBI M HAOJIIOJEHUE NMPHU3HAKOB HUX
MPOTEKaHUs, OMBITHI, OTPAKAIONINE (PU3NIECKUE U XMMHUUECKHE CBOICTBA rajJOreHOB U
UX COEIUWHEHUU (BO3MOXHO HCHOJb30BAHME BHUAECOMATEPUAIIOB), O3HAKOMJIEHHUE C
oOpa3uamMu XJOpUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C oOpasumamMu cepbl U e
COEIMHEHUSIMH (BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB), HAOJIIOIeHUE TIpoLecca
oOyIJIMBaHMs caxapa MoJ IEHCTBUEM KOHLIEHTPUPOBAHHOW CEPHON KUCIOTHI, U3YyUEHUE
XUMHUYECKUX CBOWCTB pa30aBICHHOW CEPHOM KHCJIOTHI, MPOBEICHHUE KadeCTBEHHOMN
peakuuu Ha Cyiab(}aT-uoH M HaONIOJAEHUE MpU3HAKA €€ MPOTEKaHUs, O3HAKOMJIEHHUE C
¢u3nUeckuMu  cBOWCTBaMHM  a3zoTa, ¢Gochopa W UX COECIUHEHUH (BO3MOXKHO



UCIIOJIb30BAaHUE BUJACOMATEPHUAJIOB), oOpa3liaMi a30THBIX U (POCPOpPHBIX YT0OpEHUH,
noJtydyeHue, coOupaHue, pacro3HaBaHWE M W3yUYCHHE CBOWCTB aMMHakKa, IPOBEICHHUE
KaueCTBEHHBIX PEaKIMK Ha MOH aMMOHMS M (oc]aT-HOH M M3ydeHHE MPU3HAKOB HX
IIPOTEKAHUSA, B3aWMOJCHUCTBUE KOHUEHTPUPOBAHHOW Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOKHO HCIOJIb30BAHUE BHICOMATEPHUAIOB), U3YYEHHUE MOJIEJIEH KPUCTALTNYECKUX
pemérok anmasza, rpadura, (QyiepeHa, O3HAKOMJICHHE C IPOIECCOM aIcopOIu
PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOTrasa,
MOJy4YeHHe, COOUpaHHe, paclo3HABAHUE U HW3YUYCHHE CBOMCTB YIJIEKHUCIIOIO Trasa,
MPOBEJICHUE KAYECTBEHHBIX pEaKIMil Ha KapOOHAT M CUJIMKAT-UOHBI U HW3YUYCHHE
MPU3HAKOB WX  MPOTEKAHUSA, O3HAKOMIICHME C  MPOAYKIMEH  CUIIMKATHOU
MIPOMBIIIUIEHHOCTH, PEIIEHHE JKCIEPUMEHTAIBHBIX 3aad mno Teme «BaxnHenmme
HEMETAJJIbl U KX COCIMHCHMS.

MeTaiibl 1 UX COEAMHEHUS

OOmrast xapakTepUCTHKAa XUMHYECKHX DJEMEHTOB — METaUIOB HAa OCHOBAHHHM WX
noJiokeHus B llepronnueckon cucteme xumuueckux sneMmeHToB /. M. Menneneesa u
ctpoeHus atomoB. CTpoeHue MeTauioB. MeTajuiMdeckass CBsSI3b U METajuIM4ecKas
KpUCTAJUIMYECKass pemeTka. OJCKTPOXUMUUECKUM Ppsii  HAOPSKEHUH METaJIOB.
dusnyeckue M XUMHUYECKHE CBOMCTBa MeTauioB. OOmMe CrmocoObl MOTYYCHHS
MeTauioB. [loHSATHE O KOPpPO3WHM METAIOB, OCHOBHBIE CIOCOOBI 3aIUTHI WX OT
Koppo3uu. CruiaBsl (CTaib, YyT'yH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY U
IIPOMBIIIIEHHOCTH.

[Ilenounsie MeTamIbl: monoxkeHue B [lepuoanyeckoil cucreMe XMMAYECKAX 3JIEMEHTOB
. . MenneneeBa, CTpOEHUME MX aTOMOB, HaxOXJAeHUE B Ipupone. Pusnyeckue u
XUMUYECKUE CBOMCTBA (HA TpuMepe HATpus U Kaus). OKCUIbI U TUAPOKCUIbI HATPUS U
Kanus. [ [puyMeHeHne mEenT0YHbIX METAIUIOB U UX COCIUHEHUM.

[[lenmoyHO3EeMENBHBIE METAJUIBI MAarHUKW WM KaJdbLUMU: MoJiokeHue B llepuommueckon
cucreMe xumuuecknx osneMeHToB Jl. WM. MeHneneeBa, CTpOE€HHE HX aTOMOB,
HAaXOXJeHUE B mpupoae. PuU3MYEeCKue U XMMHYECKHE CBOWCTBA MATrHUS U KAJIbIHS.
Baxnelinme coenuHeHUs Kalblus (OKCHA, THAPOKCHA, COH). JKECTKOCTH BOJBI H
CIIocoObI €€ yCTpaHeHHs.

AsnroMuHUA: nosioxkeHue B llepuoguueckoi cucreme XxumMuueckux sneMeHToB . U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKJECHUE B mpupojac. OU3NYECKUe U XUMUYECKUE
CBOMCTBA aTtOMUHUSL. AMQOTEpHBIE CBOMCTBA OKCUAA U THAPOKCHIA ATTFOMUHHUS.
Kenezo: mnomoxenne B Ileproandeckoil cucremMe XuMuueckux siaemeHtoB [. M.
MenpneneeBa, CTpOCHUE aTOMa, HAXOXJAEHUE B mpupoae. Pusnueckne U XUMHYECKHE
cBoMcTBa kene3a. Oxcubl, ruapokcuasl u conu xenesa (II) u xenesa (III), ux cocras,
CBOWCTBA U MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:



O3HaKOMJIEHHE C O0pa3laMM METAJJIOB M CIUIAaBOB, MX (PU3NYECKUMHU CBONCTBaMH,
U3y4YE€HUE  pe3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO  MCIOJIb30BaHHUE
BUJICOMATEPHUATIOB), OCOOCHHOCTEN B3aUMOAECHCTBHSI OKCH/IA KaJIbIUs U HATPUS C BOJIOU
(BO3MOKHO HCIIOJIB30BAHUE BUACOMATEPUATIOB), UCCIEAOBAHUE CBOMCTB XKECTKOM BOBI,
mpolecca  TOpeHHsl — JKelle3a B KHCIOpoAe  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), IPU3HAKOB MPOTEKaHUSI KAUECTBEHHBIX PEAKIMII HA MOHBI: MarHus,
Kanblud, anmoMuHus, nuHka, sxkeneza (II) m xenmeza (III), menu (II), nHabmonenue u
OMHCaHWE TMPOIECCOB OKpAIIMBAaHUS IUIAMEHW WOHAMH HATPHUs, Kajdusl M KaJbIIHs
(BO3MOKHO HCIIOJIb30BAHME BHIEOMATEPHANIOB), HCCIEAOBaHNE aM(OTEPHBIX CBOWMCTB
THJIPOKCH/Ia AIFOMUHUS M THAPOKCHA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 T10
TeMe «BakHele MeTasuibl U UX COSAUHEHUSD.

XuMHS U OKpPYKAKOLIa"A cpeaa

BemectBa u wmarepuansl B TIOBCEIHEBHOM JKM3HM 4elOBEKa. be3omacHoe
WCIOJIb30BaHME BEUIECTB M XWMHUYECKMX peakuuii B ObiTy. IlepBas momomp mpu
XUMHUYECKUX 0XKOTaX U OTPaBJICHUSIX.

XUMHYECKOE  3arpsi3HEHHE  OKpyXkaromel cpeabl  (IpenenbHas — JIOMyCTUMas
KOoHIIeHTpauusi BewecTs, aanee — IIJIK). Poap Xxumum B pelieHUM H5KOJIOTHYECKUX
npo0sem.

Xumuueckuii IKCnepumMenm:

U3ydyeHue oOpa3loB MaTepualioB (CTEKJO, CIUIaBbl METAJUIOB, IOJUMEpHBIE
MaTepHaIbl).

Meostcnpeomemmnule ceazu

Peasmszannst MeXnpenMETHBIX CBsI3€M IpM M3YYEHHMM XMMHMM B 9  Kiacce
OCYUIECTBJISIETCS Yepe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ MOHITHUM, SIBISIFOIIUXCS CUCTEMHBIMU JIJISl OTAEJBHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAay4HBIN (DaKT, TUMOTE3a, 3aKOH, TEOPHS,
aHalW3, CHUHTE3, KIacCU(pUKaLWs, TMEePUOJUIHOCTh, HAONIOJCHNEe, OSKCIEPUMEHT,
MOJIEIMPOBAaHUE, U3MEPEHHUE, MOJENb, SIBJICHUE, MapHUKOBBIM >PQEeKT, TEXHOIOIHs,
MaTepuabl.

®duszuka: marepusi, aTOM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUECKUNA 3apsa]l, TPOBOJHUKH, MOJIYIPOBOJHUKH,
IUDIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHIE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTAUIMYECKas PpELIETKa, CIUIaBbl, (U3NYECKUE
BEJIMUMHBI, C€AMHULIBI HU3MEPEHUs, KOCMHUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3.bI,
Comnnre.

buonorus: dotocunTes, npixanue, 6mocdepa, IKOCUCTEMa, MUHEPAIbHBIE yI00peHus,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BEILIECTBA.



['eorpadusi: atmocdepa, ruapocdhepa, MHUHEpabl, TOPHbIE TOPOIbI, TOJIE3HBIC
MCKOIAeMbI€E, TOILTUBO, BOJIHBIE PECYPCHI.



ININTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS MPOTPaMMBbI OCHOBHOTO OOIIEro 0o0pa3zoBaHUs
JOCTUTAIOTCST B XOA€ OOy4YeHHs] XUMUU B €IUHCTBE YYEOHOW M BOCHUTATEIHHOU
NEATEeIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMU U
TyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, TPHUHSATHIMH B OOIIECTBE TMPABWIAMH U
HOpMaMH TIOBEJCHMS M CHOCOOCTBYIOT MpOLIECCAM CaMOINO3HAHUS, CaMOpPa3BUTUSA U
COILMAIIA3AIIU O0YYarOIINXCA.

JIM4HOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOICTBOBATHCS
CUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUM U PACUIUPEHUE OMBITA JIEATCIHbHOCTH
Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMoTHYECKOro BOCIMTAHUA:

LHEHHOCTHOIO OTHOLIEHHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HWCTOPUYECKOMY H
HAy4YHOMY HacCJeIHWI0, TIOHUMaHUS 3HAYCHHs XHUMHUYECKOM HAyKH B IKU3HU
COBPEMEHHOT0 00IIecTBa, CIMOCOOHOCTH BJIAAETh JOCTOBEpPHON uHpOpMaIuen o
MEePEIOBbIX JIOCTIKEHUSIX U OTKPBITUAX MHPOBOM M OTCUYECTBEHHOW XHUMMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEJCTABIICHUS] O COLMAJIBHBIX HOpMaxX W MpaBUIaX MEKIUYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM,
y4eOHOHMCCIIEI0OBATEILCKOM, TBOPUECKON M APYTUX BUIAX ACATEITHHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JEATEIbHOCTH  TPU  BBINOJIHEHUH  YYCOHBIX,
MO3HABATENbHBIX 33Jlay, BBIIOJIHEHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHMMAHWIO W B3aWMOITOMOINN B TIPOIIECCE
ATON yueOHOW NEeATeIbHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE IMOBEACHUE U TMOCTYIKH
CBOUX TOBApHILEH C MO3UIUN HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHUS
MOCJEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHHUA:

MUPOBO33PEHUYECKUE TMPEJICTABICHUS O BEHIECTBE U XUMHUYECKOM peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH M COCTABIISIOIINE OCHOBY
JUIsl TIOHMMAaHMsI CYUTHOCTH HAyYHOM KapTHHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS MPUPObI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJAHON CPEIoH, O
POJIM XUMUU B TTIO3HAHUU ATUX 3aKOHOMEPHOCTEI;

M03HAaBaTeJIbHbIE MOTHUBBI, HAINPaBJICHHbIC HA MOJIyYEHHWE HOBBIX 3HAHUU MO XUMHH,
HeoOXoauMBble  JUIsi  OOBsICHEHHMsI ~ HAOJIOJaeMbIX  TPOIECCOB U SIBJICHUH,
M03HABATENbHOM, HHOOPMAITMOHHONW M YUTATENbCKON KYJIbTYphI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHOM pabOThl € Y4YeOHBIMM TEKCTaMH, CIPABOYHOM JIUTEPATYpPOH,
JTOCTYITHBIMU TEXHHUECKUMH CPEJICTBAMHA HH(POPMAITMOHHBIX TEXHOJIOTHIA,



MHTEpEC K 0OYUYEHUIO U MO3HAHUIO, JH0003HATEIHLHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHON M MCCIEIOBATENBCKON NEITEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMpPaBIEHHOCTH M YPOBHS OOYUEHHS B JaJIbHEHUIIIEM;

4) popMupoBaHUS KYJIbTYPbl 310POBb:

OCO3HaHUE LEHHOCTH MHW3HH, OTBETCTBEHHOIO OTHOILUEHUS K CBOEMY 3/J0POBBIO,
YCTAaHOBKHU Ha 370POBBIM 00pa3 »KU3HHU, OCO3HAHUE MOCTICACTBUN U HETIPUSATHE BPEIHBIX
NpUBBIUEK (YHOTpEOJCHHUS aJIKOroJis, HAapKOTUKOB, KYpPEHHUs), HEOOXOJIMMOCTH
COOIOICHNS TIPaBWJI OE30TACHOCTH MPHU OOpAIEHUH ¢ XUMHYECKUMH BEUIECTBAMH B
OBITY M peaTbHOU KU3HU;

5) Tpy10BOro BOCIMTAHUS

MHTEPEC K MPAKTUYECKOMY U3YUEHHIO MPOoQeccuil U TpyJa pa3IudHOro POJia, YBAKEHUE
K TPYZly U pe3yJbTaTaMm TPYAOBOU JEATEIIBHOCTH, B TOM YHCIIE€ HA OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HAHWW O XWMHH, OCO3HAHHBIM BBHIOOp WHIAWBUIYAIBHOW TPACKTOPUU
MPOJIOJDKEHUST O0pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K
XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEUIHON MpodecCHoHAIbHON
JESTEIPHOCTH M Pa3BUTHUS HEOOXOIUMBIX YMEHUW, TOTOBHOCTH aJalTUPOBATHCS B
npodeccruoHanbHOM cpenie;

6) IK0JIOrH4YeCKOr0 BOCIIMTAHUSA :

AKOJIOTMYECKU ILIEJeCO00pa3HOE OTHOILIEHHWE K MPHUPOAE KaK MCTOYHUKY KU3HH Ha
3emiie, OCHOBE €€ CyIECTBOBaHUS, IOHUMAHUE LIEHHOCTH 3J0pPOBOr0 M 0€3011acHOTrO
oOpaza JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 3J0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS MpaBUil O€30M1acCHOIO
MOBEJEHUS MpU pabOTe ¢ BEUIECTBAMH, a TAK)KE B CUTyalUsAX, YTPOXKAIOLUIUX 310POBbIO
1 JKU3HHU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTy4YaeMble MPU U3YUYEHUU XUMUH, JJI PEHICHUS
3a/1a4, CBA3AHHBIX C OKPYKAWOWIEH NPUPOJHOM CpENOH, NIl TOBBIILICHUS YPOBHS
HKOJIOTMYECKON KYJIbTYpBI, OCO3HaHUS TI00ATbHOIO XapakTepa OSKOJIOTHYECKHUX
npoOjeM W MyTeld HX pEeLIeHUs IOCPEICTBOM METOAOB XHWMHH, 3KOJOTHYECKOTO
MBIIUICHUSI, YMEHHSI PYKOBOACTBOBAThCS UM B MO3HABATEIbHON, KOMMYHUKATUBHON H
COIIMAJIbHOM MTPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe MmeranpeaMeTHBIX Pe3yJbTAaTOB BBIACISIOT 3HAUUMBIC sl (DOPMUPOBAHUS
MHUPOBO33pEHHUs OOIIEHAYYHBIC TIOHSTHS (3aKOH, TEOpHsI, TMPUHIUI, TUIOTEe3a, (akT,
CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPHIE UCIOJIB3YIOTCS B €CTECTBEHHO-
HAy4YHBIX YYEOHBIX MPEIMETaxX W MO3BOJSIOT Ha OCHOBE 3HAHMM M3 ATUX MPEIMETOB
(dbopMHpOBaTh MPEACTABICHNE O IEIOCTHOW HAYYHON KapTUHE MUPA, U YHUBEPCAIbHBIC
ydeOHbIe NEeUCTBHS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTUBHBIC), KOTOPHIC
o0OecreunBarOT (OPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbBHOMY IUIAHUPOBAHHUIO U
OCYIIECTBJICHUIO YUeOHOM NESITeIbHOCTH.



Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBbie Jiornueckue JeMCTBHA:

YMEHHUSI HCIOJIb30BATh MPHUEMBI JIOTMYECKOTO MBIIIJIEHUS IPU OCBOCHUHM 3HAHMUIA:
pacKpbIBaTh CMBICT XUMUYECKUX TOHSATUU (BBIACTSATH MX XapaKTepHbIC MPU3HAKH,
YCTaHaBJIIMBATh B3aMMOCBSA3b C JPYTMMH MOHSTUSMH), HUCIOJb30BATh TMOHSITHUS IS
OOBACHEHUSI OTHENbHBIX (DAaKTOB U SBJICHWM, BHIOMpPATh OCHOBAHUS U KPUTEPUU IS
KJaccu(UKAIMM XUMUYECKUX BEHIECTB W XUMHUYECKUX PEaKIUW, yCTaHaBIUBATh
MIPUYUHHO-CJICCTBEHHBIC CBSI3U MEXKIY OOBEKTaMH HM3YUYEHHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHIAYKTUBHBIC, JEAYyKTHUBHBIC, MO aHAJIOTHHU), JeJaTh BBIBOABI U
3aKJTIOYCHHUS;

yMEHHUE NMPUMEHATh B MPOIECCEe MO3HAHUS MOHATUSA (MPEIMETHBIE U METANPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIENM, HCIOJb3yeMble B XUMHUHU, NPEOOPa30BHIBATH
IIUPOKO MPUMEHSEMbIE B XUMHUHM MOJICIbHBIC NPEACTABICHUS — XUMHUYECKHM 3HAK
(cuMBOIT 37IeMEHTa), XUMHUYecKast (popMysia U ypaBHEHHE XUMUYECKON pPeakiuud — MPHU
pelIeHN y4eOHO-T03HABATENbHBIX 337]a4, C YYETOM 3THX MOJEIBbHBIX MpPE/ICTaBICHUN
BBISIBIISITh W XapaKTEpHU30BaTh CYIECTBEHHbIE MPHU3HAKM H3y4aeMbIX OOBEKTOB —
XUMUYECKUX BEHIECTB UM XMUMHYECKUX PEAKIIHMH, BBISIBISTH OOIIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIC CBSI3U U MPOTUBOPEUHS B U3YUAEMbIX MPOIIECCaX U SIBJICHUSX.
Ba3oBble uccienoBarejbcKue 1eHCTBUS:

YMEHHE MCIOJIb30BAaTh MTOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaK)ke B KaueCTBE OCHOBBI JJisi (POPMUPOBAHUS THIOTE3BI M0 MPOBEPKE MPABMIHLHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

MpUOOPETEHUE OIBITA 0 TUIAHWPOBAHUIO, OPTAHU3AIUN U MPOBEIACHUIO YICHUUYECKHUX
AKCIEPUMEHTOB, YMEHHME HaOII0JaTh 3a XOJOM Mpoliecca, CaMOCTOSITEIBHO
POTHO3UPOBATh €ro pe3yibrar, GOpPMYIUpOBaTh OOOOIIEHHWS U BBIBOJBI 110
pe3yabpTaraM MPOBEAEHHOIO OMbITA, UCCIECIOBAHMS, COCTABIATh OTUET O MPOACIAHHOM
pabore.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOWMpaTh, AHATU3UPOBATH M WHTEPHPETHPOBATH HHGOPMALMIO PaA3IAYHBIX
BUJIOB U (OpM TpeACTaBICHUs, IMOJYy4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (HAy4HO-
NOMyJIsipHasl JIUTepaTypa XUMUUYECKOTO COJEp’KaHUs, CIPABOYHBIE MOCOOUS, pPecypChbl
NutepHeTa), KpUTHUYECKH  OIICHMBATh MPOTUBOPEUMBYID UM  HEJIOCTOBEPHYIO
HH(}OpMAIHIO;

yMEHHUE MPUMEHSTH Pa3IMYHbIE METO/IBI U 3aMPOCHI MPHU MOUCKE U 0TOOpe HH(POpMaIUU
U COOTBETCTBYIOUIUMX JAHHBIX, HEOOXOIWMBIX JUIsl BBITIOJIHEHHUS YYE€OHBIX U
MMO3HABATEIIBHBIX 3a/Ja4 OMpEAeIEHHOTO THIA, TPHOOPETCHHE OIbITa B 00JacTH
WCIIONIh30BaHUsA ~ WH()OPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUW,  OBJIAJICHUC
KyJbTYpOM  aKTUBHOTO  HUCIOJL30BaHUS  PA3JIUYHBIX  MOMCKOBBIX  CHUCTEM,
CaMOCTOSTENIbHO BBIOMPATh ONTHUMANbHYIO (OpMy TpelacTaBieHus HHGOpMAIUU U



WUTIOCTPUPOBATh pElIacMble 3aa4l HECIOKHBIMU CXEMaMH, JuarpamMmamMu, JpyruMu
dbopmamu rpadUKu 1 UX KOMOUHAIIUSAMY,

YMEHHE HCII0JIb30BAaTh M AHAIM3UPOBATh B MpoIecce y4eOHOW M UCCIENOBATENbCKON
AESTENIbHOCTH MH(POPMAIMIO O BIMSHUW MPOMBIIUIEHHOCTH, CEIBCKOTO XO3SICTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIEH MPUPOTHON CPEIbI.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHUs 3a7aBaThb BOMNPOCHl (B XOJ€ Juajora M (WiaM) OUCKYCCHUHM) IO CYILECTBY
o0cyXKaaemMoi TeMbl, (POPMYIUPOBATh CBOM MPEIOKEHHSI OTHOCUTEIHHO BBITIOTHEHHS
MPEIIOKECHHOM 3a/1a4H;

YMEHUSI NPEJCTABIATh IOJYYEHHBIE PE3YJIbTAaThl IMO3HABATEIBHOW JI€ATEILHOCTH B
YCTHBIX W IHCbMEHHBIX TEKCTaX; JEJaTh IPE3CHTALMIO PE3YJIBTATOB BBINOJHEHUS
XUMHUYECKOTO H3KCIepuMeHTa (J1a00paTOpHOTO OmbITa, JAOOpaTOpHOM paboThI 110
MCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

YMEHUS Y4eOHOr0 COTPYTHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MMO3HABATEIBHON U
UCCIIEIOBATENbCKON EATENbHOCTH MPHU PEIICHWN BO3HUKAIOLIUX MPOOJIEM Ha OCHOBE
yuéta OOIIMX MHTEPECOB U COIJIACOBaHMs MO3ULUI (00CYXJeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE€ HITYPMBbD», KOOPAWHALUS COBMECTHBIX JACHCTBUM, ONPEIEICHUE KPUTEPUEB
MO OIIEHKE KayeCcTBa BBIMTOJHEHHOW paboThI U ApyTHUE).

PeryisiTuBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe NeliCTBHA:

YMEHUE  CAMOCTOSITENBHO  ONPENENATh  LEIU  JEATEIBbHOCTH,  IUJIaHUPOBATh,
OCYILECTBIISITh, KOHTPOJMPOBaTb M TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BBHIOMpaTh Hambosnee 3(PPeKTUBHBIE CIMOCOOBI pEIIeHUs YYEeOHBIX U
MO3HABATENIbHBIX ~ 3a/lad, CAMOCTOSITENbHO  COCTABJISTH WM  KOPPEKTHPOBATH
MIPEVIOKEHHBIM aNTOPUTM JEUCTBUN NMPH BBITOJHEHUU 3aJaHUNA C yYETOM IOJIYYEHUS
HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX U pPEAKLUSAX, OLICHUBATH
COOTBETCTBHUE IIOJIYYEHHOTO pe3yJbTaTa 3asBJIICHHOM L€, YMEHHE HCIIOIb30BAaTh U
aHAJIM3UPOBATh KOHTEKCTBHI, MPE/IaraéMble B YCIIOBUU 3a/1aHUIA.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pPE3YJIbTATOB IO OCBOEHHUIO 0053aTEIBHOTO COJEp)KaHUS,
YCTaHOBJIEHHOTO JaHHOU (henepanbHOM paboyeil mporpaMMoi, BBIAEISAIOT: OCBOCHHbBIE
oOy4arolUMUCs HaydHbIE€ 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUM, crienupuiecKkue st
MpPEAMETHOU 00JacTH «XUMUS», BUIbI AEATEIBHOCTH MO MOJYYEHHIO HOBOT'O 3HAHUA,
€r0 MHTEPIPEeTalNU, TPEOOPa30BAHUIO H PUMEHEHHUIO B PA3JIMUHbBIX YI€OHBIX U HOBBIX
CUTYaLUX.

K koHiy oOyueHus B 8 ki1acce npeMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUI:

. packphIBaTh CMBICII OCHOBHBIX XHMMHUYECKUX IIOHATHW: aToM, MOJIEKyJa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, CMECh (OJTHOPOAHAS U
HEOJHOpO/IHAs1), BaJICHTHOCTh, OTHOCUTENIbHAas AaTOMHas M MOJIEKYJsIpHas Macca,



KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJIsI XUMUYECKOTO 3JIEMEHTA
B COCAMHEHUHU, MOJISIPHBIH  00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPUIIATEIBHOCTD, CTETICHh OKUCIICHUSI, XUMUYECKas peakius, Kiaccupuxanus
pEAKUMI: PEaKIUH COCAUHECHUS, PEAKINU PA3JIOKECHUS, PEAKIIUN 3aMEIICHUS, PEAKIIUN
o0MeHa, 3K30- U IHAOTEPMHUYECKUE PEAKIUU, TEII0BOM 3P (DEeKT peakuuu, 1Ipo aToma,
AJIIEKTPOHHBIN CJIOM aToma, aToOMHasi OpOuTalb, paguyc aToMa, XUMHYECKas CBS3b,
NOJISIPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b, MOHHAS CBSI3b, MOH, KAaTHOH, AHWOH,
pacTBOp, MaccoBasi JA0Jis BellecTBa (IMPOIIEHTHAs KOHIIEHTPAIlUs) B paCTBOPE;

. WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATUM U MPUMEHSTH
AT MIOHATHS TIPU OMKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

. UCIIOJIb30BAaTh XMMHUYECKYI0O CUMBOJMKY JUIsl COCTaBiCHHUS (POpPMyI BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

. OTIPEICTIATH BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX, CTCTICHD
OKHCJICHUSI DJJIEMEHTOB B OWHApHBIX COCAMHCHUSIX, NPHHAIICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COeIMHEeHU 1o ¢dopMmyiaMm, BHA XUMHYECKOW CBSA3U
(KoBaJIeHTHAs! M MIOHHAsI) B HEOPTAaHUUECKUX COCAMHEHUSIX;

. packpeiBath  cMmbici  [lepuommueckoro  3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHUX
3JIEMEHTOB OT MX MOJ0XKeHUs B [lepnoanueckol cucreme, 3aKOHOB COXPAHEHUSI MACChI
BEILIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHs, 3aKOHa ABOTaIpo;

. OMHCHIBATh M XapaKTepu3oBaTh TaOIMUHYI0 (QopMy llepromnyeckoit cucTeMbl
XUMUYECKUX DJIEMEHTOB: pa3jauyaTh MOHATUSA «TJlaBHas mnoarpynna (A-rpynma)» u
«noboyHas mnoarpynna (b-rpynma)», Manbie W OOJbIIME TMEPUOIbBI, COOTHOCHUTH
0003HaueHUs, KOTOpble UMEIOTCs B Tabmmie «llepmomnueckas cucteMa XUMUYECKUX
sanementoB J[. 1. MeHneneeBa» C YMCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsll sjpa, oOIlee 4YUCIO DJJIEKTPOHOB U
pacrpeeseHre Ux Mo JIEKTPOHHBIM CJIOSM);

. KIacCH(PUIMPOBAaTh XWMHUYECKHE DJIEMCHTHI, HEOPTraHWYECKHWE BEIIECTBA,
XUMUYECKHE peakiuu (10 YKCIy M COCTaBYy YYAaCTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TeroBomy dhdexry);

. XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKAAs ONUCAHUE MPUMEPAMU MOJEKYJISIPHBIX YPaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUK;

. MPOTHO3UPOBATh CBOMCTBAa BEUIECTB B 3aBUCHMOCTH OT HUX KAa4E€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH MPOTEKaHUS XUMHUYECKUX TNPEBPAIICHUNA B Pa3IMYHBIX
YCIIOBHUSIX;

. BBIUHCIISITh OTHOCUTEIBHYI0 MOJIEKYJSIPHYIO W MOJSIPHYIO MAcChl BEUIECTB,
MAaCCOBYIO JIOJII0 XMMHUYECKOIO 3JIeMEHTa Mo (opmyJie COECAUHEHHUS, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHNIO XUMUYECKOW PEAKIUU;



L MNPpUMCHATb OCHOBHBIC OIICpalliu MBICIIMTEIbHOM ACATCIBHOCTH — aHAJIM3 H
CHUHTC3, CpPAaBHCHHUC, O606HICHI/IC, CHUCTCMAaTHU3alulo, KHaCCI/I(bI/IKaI_II/IIO, BBISIBJICHHC
IMPUYINHHO-CJIICACTBCHHBIX CBSI3CU — I U3YUYCHUA CBOMCTB BCIICCTB M XHUMHUYCCKHX

peakiui, eCTECTBEHHO-HAay4YHbIE METOAbl TMO3HAHHWS — HAOIIOJICHHE, HW3MEpPEHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peaibHbIN U MBICIICHHBIN ),
. CJIeIoBaTh TpaBUJIaM IOJb30BAHUS XUMHUYECKOM MOCynoi u 1abopaTopHBIM

o0OpyJ0OBaHMEM, a TaKKe MpaBUjiaM OOpaIlleHHsI C BEIIeCTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMU MO BBITIOJIHEHUIO TA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYUYCHUIO U
coOMpaHni0 Ta3000pa3HBIX BEMIECTB (BOAOpPOAA W KHCIOPOJA), IPUTOTOBICHHIO
pPacTBOPOB C ONPEAECIEHHON MAaCCOBOM JIOJIEH PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH
U IPOBOJIUTh XMMHUYECKHUE AKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH H
KHUCIIOT C MOMOIIBI0 UHANKATOPOB (JTaKMyC, (peHoJIPTalIenH, METUIIOPAHXK U IpyTHeE).

K koniy oOydenus B 9 kjacce mpeaMeTHBIE pe3ybTaThl HA 6a30BOM YPOBHE JOJKHBI
OTpakaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:

. pacKpbIBaTh CMBICH OCHOBHBIX XHMHWYECKMX MOHSATHUM: XWMHYECKUU 3JIEMEHT,
aToM, MOJIEKyJa, WOH, KAaTHOH, aHWUOH, IPOCTOE BELIECTBO, CIIOKHOE BEILIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHUS, XMMHYECKas pEaKuus,
XUMUYECKasi CBS3b, TEIJIOBOM A(DQPEKT peaknuu, MOJb, MOJSIPHBIA 00BEM, pacTBOD,
AIEKTPOJUTHI, HEIJEKTPOJIUTHI, IEKTPOIUTHYECKAs TUCCOLMAIUSA, PEAKUUA HOHHOTO
oOMeHa, KaTajau3aTop, XMMHYECKOE PaBHOBECUE, 00paTHMbIe U HEOOpaTUMBbIE PEaKInu,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIUU,  OKHUCIHUTENIb,  BOCCTAHOBUTEID,
OKUCJIEHME W BOCCTAHOBJIEHUE, aJUIOTPONMs, aM(OTEPHOCTb, XHUMHUYECKAs CBA3b
(koBaJieHTHasi, HOHHAsA, METANIMYECKasd), KPUCTAUIMYECKas pEIIETKa, KOppO3Us
METaJUIOB, CIUIABbl, CKOPOCTb XHWMHMUYECKOW pEaKIUH, NpPeleabHO AOMyCTUMAas
koHueHTpanus [1/IK Bemecrtna;

. WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATHN W MPUMEHATH
ATHU MIOHATHS TIPU ONMKMCAHUU BEIIECTB U UX MPEBpAIICHUN;

. UCTIONIb30BaTh XUMHUUYECKYI0 CHMBOJIUKY IS COCTaBJCHHS (OPMYIN BEIIECTB H
YPaBHEHUN XUMUUYECKUX PEAKLINM;

. ONPENCINISITh BAJEHTHOCTh U CTENEHb OKHCICHUS XHUMHUYECKHX JJIEMEHTOB B
COCMHEHUAX PAa3JIMYHOIO COCTaBa, NPHUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY
KJIacCy COeAuHEHUM 1o ¢dopmyliaMm, BUJ XUMHUYECKON CBA3U (KOBaJICHTHAsl, UOHHAS,
METAJIJIMYecKasi) B HEOPTaHMYECKUX COCAMHEHUSX, 3apsii HMOHA MO XUMHUYECKOU
dbopmysie, xapakTep cpeibl B BOIHBIX PACTBOPAX HEOPTaHUYECKHX COCIUHEHUM, THUII
KPUCTAINIMYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

. packpeiBath cMmbicn llepumommueckoro 3akona [J[. WM. MenngeneeBa wu
JEMOHCTPUPOBAThH €T0 MOHUMAaHKE: OMUCHIBATh M XapaKTePU30BaTh TAOIUIHYIO (GOpMY
[Tepuoauyeckoil CHUCTEMbl XUMHUYECKHX OJJIEMEHTOB: pa3jiMyaTh MOHATHUS «IJIaBHAS
noarpymnmna (A-rpynna)» u «modounas noarpynna (b-rpynma)», manbie U OoJbLINE



HEepUO/bl, COOTHOCUTh 0003HAUEHHUs, KOTOPhIE UMEIOTCS B MEPUOJUYECKON TabIuIE, ¢
YUCJIOBBIMU XAapAaKTEPUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sizipa, o0Iee YUCIo 3JIEKTPOHOB U PAaCHpEIeIeHUE UX IO JIEKTPOHHBIM CJIOSAM),
OOBACHATH OOLIME 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB D3JEMEHTOB U HUX
COEIMHEHHI B Ipejiesax MaJlbIX MEPUOA0B U IIaBHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

. KJIACCU(PUIIMPOBATh XUMUYECKUE DIIEMEHThl, HEOpPraHMYECKHE BEIIECTBa,
XUMHUYECKUE peakuu (10 YKCIy U COCTAaBYy YYACTBYIOIIMX B PEAKIMH BELIECTB, I10
TerioBoMy 3G (}EKTy, MO U3MEHEHHUIO CTENICHEH OKUCTICHHUSI XUMUYECKUX JIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIME U crienru(uueckne XMMHIECKUe CBONCTBA
IPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKAAsl ONMCAHNUE ITPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHHI COOTBETCTBYIOLIUX XUMHUUYECKHUX PEAKLINN;

. COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUUYECKON JUCCOLMALMM KHUCIOT, IIEJIOYed U
COJICH, TOJIHBIE W COKpAaIEHHBIC ypaBHEHHUS pPEaKIMii MOHHOTO OOMEHa, YpaBHEHHS
peaKunii, IOATBEPKAAOUINX CYIIECTBOBAHUE T€HETUUECKON CBS3M MEXIYy BEUIECTBAMU
Pa3IMYHBIX KJIACCOB;

. pacKpbIBaTh CYIIIHOCTh OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX peakuuii
MIOCPEJICTBOM COCTAaBJICHUS 3JIEKTPOHHOTO OaaHca 3TUX PEAKIIMA;

. IPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXHOCTH IPOTEKAHNS XUMUYECKHUX IIPEBPALLECHUNA B PA3JINYHBIX YCIOBHUSIX;

. BBIYMCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEILECTB,
MacCOBYIO JOJI0 XUMUYECKOIO JIEMEHTA MO0 (POopMyJie COSAVHEHHS, MAaCCOBYIO JIOJIIO
BEILIECTBA B PaCTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMHUYECKOW PEaKIINH;

. coONro1aTh MpaBUiia MOJIB30BAHUS XUMHUYECKOM NOCYI0M M J1abopaTOpHBIM
o0Opy/nOBaHUEM, a TakKXe IpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIUSMU O BBIITOJIHEHUIO Ja0OPATOPHBIX XUMHUYECKHUX OMBITOB MO MOJIYYEHHUIO U
COOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAKa U YIIEKUCIOro ras3a);

. IPOBOJUTh pPEAKUWUH, MOATBEP)KIAIOIIME KAUYECTBEHHBIM COCTaB Pa3IMYHbIX
BEIIECTB: PACIO3HABAaTh OMNBITHBIM IYTEM XJIOpPHUI-, OpoMHI-, MOIUA-, KapOOHart-,
dochar-, cunmkar-, cyiabdar-, TUIPOKCUI-UOHBI, KAaTUOHBI AMMOHMS M HOHBI
U3YYEHHBIX METAJUIOB, NPUCYTCTBYIOLIME B BOJHBIX pAacTBOpax HEOPraHWYECKUX
BELIECTB;

. IPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON JAESITENIBHOCTH — aHalu3 H
CHUHTE3, CpaBHEHHME, O0OOIIeHHE, CHCTEMAaTU3alll0, BBISBICHUE IMPUYMHHO-
CIIEICTBEHHBIX CBA3€H — Il M3Y4YEHHUS CBOMCTB BEIECTB MU XUMUYECKHUX DPEaKLUU,
€CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHMS — HAOIIOACHNE, U3MEPEHUE, MOJICTTUPOBAHHE,
AKCIIEPUMEHT (pEeaJIbHbI U MBICIIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KounyecTBo 4yacoB
Ne HanmeHoBaHMe pa3jaeioB U TeM DJIeKTpPOHHbIe (LU (pPOBbIE)
KourtpoJabHbie [MpakTHyeckne
n/n  NporpaMmsl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznes 1. [leppoHavyaabHble XUMHYECKHE NIOHATHS
Xumus — BakHasA 00J1acTh
1.1 €CTECTBO3HAHUS U ITPAKTHUECCKOU 5 2 bubmorexa [TOK
’ p https://m.edsoo.ru/7f41837¢
JEeSATEIbHOCTH YeJIOBEKa
bu6mmoreka [IOK
1.2 BeriecTBa u XuMHYECKHE PEaKIIUU 15 1
- peaxtl https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20

Pa3nes 2. BaskHelimme npeacTaBuTe I HEOPraHMYECKHUX BeLeCTB

)1 Boznyx. Kucnopoa. Ilonstue 06 6 bubnuoreka [IOK
OKCHIaX https://m.edsoo.ru/7f41837¢
29 Bonopon. Ilousarue o kucinorax u g 1 bu6nuoreka [IOK
COJIAX https://m.edsoo.ru/7f41837¢
’3 Bopa. PactBopsl. [lonsitue 06 5 | 1 bubnnorexa [HOK
OCHOBAHMUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI HEOPTAHUYECKUX 1 | | bubnmnoreka [JOK
COE€IUHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pasaeny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaemMeHToB JI. U. MenneneeBa. CTpoeHne aToMoOB. XUMHYECKasA

cBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbLHBIE PC€aKIuu

3.1

[Iepuoanueckuii 3aKOH U

7

bu6nuoreka [JOK




[lepuoanueckas cuctema
XUMHUYECKUX djieMeHToB /1. U.
MenneneeBa. CTpoeHne aToma

https://m.edsoo.ru/7f41837¢c

39 Xumuueckas cBsizb. OKMCIUTEILHO- 2 bu6mmoreka [IOK
BOCCTAHOBUTENLHBIE PEAKIUN https://m.edsoo.ru/7f41837¢c
Hiroro o paseny 15 i o TS5
PesepBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




9 KJIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Kourpoasnbie IIpakTnueckue
n/n MPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. BemecTBo M XMuMHU4YecKHe peaKIul
11 [ToBTOpenue u yriryOiaeHne 3HaHU OCHOBHBIX 5 1 bubnuoreka [IOK
’ pa3nesnoB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peakIuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOMTHYECKAs JUCCOLMAIIHS. 2 | | bubnmnoreka [JOK
' XHUMUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
)1 OO1m1ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubnuoreka [IOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast xapakTepruCTUKa XUMHYECKIX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PyTHEL. -ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6m1ast xapakTepruCTUKa XUMHYECKIX
23 aneMeHToB VA-rpynnsl. A30T, pochop u ux 7 1 bubmmorexa [TOK
' PYTHIAL ’ P https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO1m1ast xapakTepUCTHKA XUMHUYECKHX
24 anemeHToB [VA-rpynmel. Yriepon u KpeMHHMA 8 1 2 bubmmorexa [JOK
’ PYTHEL POAHKP https://m.edsoo.ru/7f41a636
U UX COEIMHEHUS
Hroro no pazaeny 25




Paszngen 3. MeTta/liibl H X COeIHHEHNSA

. bubmuorexa [JOK
3.1 Obmme croficTEa METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubmuorexa [JOK
3.2 BaxHeiine MeTauibl U UX COEIUHEHUS 16 hitps://m.cdsoo.ru/7f41a636
Hroro no pazzaeny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YEJIOBEKA 3 bubmorexa LIOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpemst 3 bubmorexa LHOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




HNPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM

OBPA3OBATEJBHON ITPOIT'PAMMBbBI

8 KIIACC
Kon .
IIpoBepsiemble nNpeAMeTHBIE Pe3yabTAThl 0CBOEHHSI OCHOBHOM
NMpoBePSIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJibTarTa
1 ITo Teme: «IlepBoHaYanbHBIE XUMUYECKUE TTOHSATHS
pacKpbIBaTh CMBICI OCHOBHBIX XHMMHYECKUX TMIOHATHUWA: aTOM, MOJEKYJIa,
XUMHUYECKUH DJIEMEHT, TMPOCTOE BEIIECTBO, CIOXXKHOE BEIIECTBO, CMeECh
(omHOpOMHAST W HEOAHOPOJHAs), BaJEHTHOCTh, OTHOCUTEIbHAs aTOMHas |
MOJIEKYJIsIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca, MaccoBas
1.1 JOJIST XUMHUYECKOTO JJIEMEHTAa B COCIUHEHUH, MOJISAPHBIA O0BEM, XHMHUYECKas
peaxius, Kiaccuukanus peakuuid: peakiiuy COeIUHEHUs, PeaKIIu Pa3I0KEeHHUs,
peakiuu 3aMelICHHsI, peakiuu OOMEeHa, 3K30- W DHIAOTEPMHUYECKHE DPEaKIIUH,
TerioBol 3((eKT peakiuu, pacTBOp, MaccoBas JI0Jsl BemllecTBa (MPOICHTHAS
KOHIICHTpAIIUsI) B PaCTBOPE
- WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHSATUN U IPUMEHATH 3TU
' MOHSTHSI IPU ONMCAHUU BEIIECTB U UX MPEBPALICHUI
13 UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JUIS COCTaBJI€HHUS (POpPMyJ BEIIECTB U
' YpPaBHEHUU XUMHYECKUX PEaAKIUA
14 pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
' aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKOHa ABOraapo
1.5 OTIPE/IETISATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX
L6 KJIACCU(UIIUPOBATh XMMHUYECKHE Peakiuu (TI0 YUCIIy ¥ COCTaBY yYacCTBYIOIIHMX B
' pPEeaKIMK BEIIECTB, M0 TEIIOBOMY 3D deKTY)
1.7 BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYUCIISATH MAaCCOBYIO JIOJII0 XUMHUYECKOTO dJIEMEHTA 10 GopMyJie COSTUHEHHUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE
110 MPUMEHSITh €CTECTBEHHOHAYYHBIE METOJIbI TIO3HAHUS — HAOJIIOJICHUE, U3MEPECHHE,
. MOJIETTUPOBaHUE, SKCIIEPUMEHT (PEeasIbHbII U MBICIIEHHBIH )




2.1

ITo Teme: «BaxHelmme npeIcTaBUTENI HEOPTraHUYECKUX BEIIECTB)

PaCKpBIBATG CMBICII  OCHOBHBIX XWUMHYCCKUX TTOHSTHH: OKCHJ, KHuCJIOTa,

OCHOBaHHC, COJIb

2.2

23

24

2.5

OIPEIESITh MPUHAICKHOCTh BEIIECTB K ONMPEACIEHHOMY KJIACCYy COSTMHEHUH 110
dbopmynam

KJIACCU(UIIUPOBATH HEOPTAHUIESCKUE BEIIECTBA

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMUIECKIE CBOMCTBA BEIIECTB PA3IUIHBIX

KJIaCCOB, TIIOATBCpKAAdA OIMHMCAHUC [PHUMCPAMU MOJICKYJIAPHBIX ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN
IIPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOI'O

COCTaBa, BO3MOXXHOCTH IMPOTCKAHUA XUMHYCCKUX HpeBpaHIGHI/Iﬁ B Ppa3IMYHBbIX

YCIOBHUAX

2.6

2.7

3.1

3.2

33

3.4

ClleZIOBaTh TpaBWIaM TIOJb30BAHUS XMMHUYECKOH TIOCYJIOH U J1abOpaTOpHBIM
000pyZ0BaHUEM, a TaK)Ke MPaBUIIaM OOpAIICHHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU TIO BBIOJHEHHIO J1A0OPATOPHBIX XMMHUYECKHX OIBITOB IO
MOJIYYEHUI0O U COOMPAHUIO0 Ta3000pa3HBIX BEMIECTB (BOJMOpPOAA W KHUCIOPOJA),
MPUTOTOBIICHUIO PACTBOPOB C OMNPENEIEHHOW MAacCOBOH JI0JIeH pacTBOPEHHOTO
BCIICCTBA, IJIaHUPOBATH u IMPpOBOIUTDH XUMHUYECCKUC OKCIICPUMCHTEIL 110
pacro3HaBaHUIO PACTBOPOB IIEJNOYEH W KHUCIOT C TOMOIIbIO WHIAMKATOPOB

(makmyc, GpeHondTaNenH, METHIIOPAHXK H IPYTHE)
IIPOBOJIUTH PACYETHI [0 YPABHEHHUIO XMMUYECKON peakuu

ITo teme: «llepmoanueckuii 3akoH u Ilepmonmueckas cucremMa XUMHYECKHX
snementoB JI. WM. MenneneeBa. CrpoeHHe aroMoB. XHUMHYECKas CBA3b.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC peakunuun»

PACKPBIBATE CMBICIT OCHOBHBIX XUMHWYCCKUX MMOHSATHUH: AApO aroma, BHGKTpOHHBIfI
cIIoM aToMa, aTOMHas1 Op6I/ITaJ'IB, paanyc atomMa, XUMHUUCCKaA CBA3b, IIOJAPHAA U
HCIIOJIAIpHAsA KOBAJICHTHAA CBA3b, JJICKTPOOTPHULATCIIBHOCTb, MOHHAA CBA3b, MOH,

KaTHuOH, aHMOH, CTCIICHb OKMCJICHUS
KJIaCCI/I(l)I/IIII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

ONMMCBHIBATh M XapaKTepH30BaTh TabMUuHyl0 ¢opmy Illepmoanueckoil cucTeMbl
XUMHUYECKHUX JIEMEHTOB: Pa3inyaTh MOHATHUS «TJlaBHas noarpynna (Arpynmna)» u

«oboynas noarpymnmna (brpynna)», «manbie» u «00JbIINE) NEPUOIBI

packpbIBaTh cmbicn  [lepuogmueckoro 3akona  J[.H. Menpeneena:

ACMOHCTPUPOBATDH IIOHUMAaHUuC HepHOHquCKOﬁ 3aBUCHUMOCTH CBOICTB




3.5

XUMHUYCCKUX 3JICMCHTOB OT UX IIOJIOKCHUSA B HepHOHquCKOﬁ CHUCTEMCEC

COOTHOCUTh 0003HaUeHHs, KOTOpble uMeroTcss B Tabnuue «llepuonnueckas
cuctemMa xuMmuyeckux onemeHtoB J.M. MenneneeBay ¢  UYUCIOBBIMHU
XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB W 3apsij

Asapa, 06mee YHUCJIO IJICKTPOHOB U paCpCACIICHUC UX 10 3JICKTPOHHBIM CJ'IO?IM)

3.6

OonpeaACIATL CTCIICHDb OKHUCIICHUA 3JICMCHTOB B 61/IHapHBIX COCANHCHUAX

3.7

OIpCACIIATL BHUO XHMHYECKOH CBSI3U (KOBaJ'IeHTHaH n I/IOHHaH) B HCOPIraHUYCCKUX

COCANHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ1bH0i71 nmporpaMmmbl OCHOBHOI'O 001ero 06p330BaHHﬂ

1

ITo Teme: ((BeH.IeCTBO U XUMHUUYCCKaAsA pCaKIusa»

1.1

1.2

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX HMOHSATHUN: PacTBOP, 3JIEKTPOIMTHI,
HERJICKTPOJIUTHI, NEKTPOIUTHYECKAs AUCCOLUALMS, PeaKIMd HOHHOTO OOMEHa,
KaTajan3aTop, XMMHUYECKOE paBHOBecHE, oOpaTHUMble U HeoOpaTHMbIE peakiuy,
OKHCIIUTEIbHOBOCCTAHOBUTENIbHBIE ~ PEAKLUU, OKUCIHUTENb, BOCCTAaHOBUTEIID,
OKHCJICHHE W BOCCTAHOBIICHHE, aJUIOTPOIHUs, aM(POTEPHOCTh, XUMUYECKAst CBSI3b
(KoBaJIeHTHasi, MOHHAs, METAJUIMUYecKas), KpUCTAIJIMUecKasi peméTKka, CIUIaBbl,

CKOPOCTh XUMHUUYECKOU PEaKLIUH

HIUTIOCTPUPOBATHL B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHH U MNPUMCHATH

OTH IIOHATHUS IIPU OIMMCAHHUHN BCIICCTB U UX npeBpameHHﬁ

1.3

1.4

COCTABJISATh YPABHEHUS HJIEKTPOJIUTUYECKOM TUCCOIMALMU KUCIIOT, IIeJIo4Yed U
COJIEH, TOJIHBIE U COKpAILEHHbIE YPAaBHEHUS PEAKIIUI HOHHOTO OOMEHa

PaCKpLIBATh CYIITHOCTDH OKHCIINTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKIII/If/'I

MMOCPCACTBOM COCTABJICHUA DJICKTPOHHOI'O OajaHca dTHX peaKI_[I/Iﬁ

1.5

MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUUYECKOI peakiuu

2.1

2.2

Ilo Temam: «HemeTaiuisl 1 UX coeAUHEHUI» U «MeTaluibl U KX COEIUHEHU

XapaKTepu30BaTh (OMUCHIBATEH) OOIIME U CHEHH(PUISCKHEe XUMHYECKHE CBOMCTBA
MPOCTBIX M  CIOXHBIX BEHIECTB, TMOJATBEPXKIas ONHUCAaHUWE TMpPUMEpPaMHU

MOJICKYJISIPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

COCTaBJIATH YpaBHCHUA peaKuHﬁ, MOATBCPKAAOIIUX CYIICCTBOBAHUC




23

TCHETHYSCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIIACCOB

IMPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHMU,

BO3MOXHOCTH IIPOTCKAHUA XUMHWYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX YCIOBUAX

24

CIIeIOBATh TMpaBHJIAM I[OJb30BAHUS XHUMHUYECKOW MOCYI0H ¥ 1ab0paToOpHBIM
o0opy/oBaHUEM, a TaKXKe MpaBUiIaM OOpAIIeHUs C BEIIECTBAMU B COOTBETCTBHH
C HHCTPYKIUSIMHA TIO BBIIOJHEHHIO JaOOPAaTOPHBIX XHMHUYECKHX OIBITOB IO
MOJYYCHUIO U COOMPaHHIO Tra3000pa3HBIX BEIIECTB (aMMHAaKa W YTJICKHCIOTO

rasa)

2.5

MPOBOJUTh PEAKIMU, MOJATBEPKIAIONIME KAYeCTBEHHBIM COCTaB pPa3IMYHbIX
BEIIECTB: PAcro3HaBaTh OMBITHBIM IYTEM XJIOPHII-, OpOMUI, MOIU], KapOOHAT,
docdar, cumukar, cynbhar, THAPOKCHIWOHBI, KATHOHBI AMMOHHS, HOHBI
HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX

BCIICCTB

3.1

[To Teme: «XuMHS 1 OKpYKarOIIas Cperay

pacKpbIBaTh CMBICI OCHOBHBIX XxuMu4eckux noHsatuii: [1/IK BemecTsa; koppo3us

MCTAJIJI0B

3.2

MPUMEHATh OCHOBHBIC OTEPAIMH MBICIUTEIBLHON ACATEIPHOCTH — aHaIu3 H
CUHTE3, CpaBHEHHE, O00O0OIIeHWEe, CHUCTEMATH3aIUIO, BBIABICHUE TPUIHMHHO-
CIICICTBEHHBIX CBSI3€M — JJI1 HM3yYCHUsS] CBOMCTB BEIIECTB W XUMHUYECKHUX
peaKIuii; eCTeCTBeHHOHAYYHBIE METObI TIO3HAHMS — HAOJIO/ICHHUEe, H3MEPEHNE,

MOJIETTUPOBaHUE, SKCIIEPUMEHT (PEeasIbHbII U MBICIIEHHBIH )




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUSA

1

HepBOHa‘IaJ'ILHLIe XUMHWYCCKHUC ITOHATUA

1.1

1.2

Hpez[MeT XuMuH. Ponb XMMHHM B JKM3HH 4YeJIOBEKa. XUMHS B CHCTEME HayK. Tena n
BelrrecTsa. Ou3nMUECKHE CBOMCTBA BEIICCTB. AFpGFaTHOG COCTOSIHHC BCIICCTB
IlonsTne o MeTomax MO3HAHHUS B XUMHUHM. YHCThIE BeEIIeCTBA M CMECH. Cnioco0n1

pasaciICHus cMmeceit

1.3

1.4

1.5

1.6

1.7

ATOMBEI U MOJICKYJIBI. Xumndaeckrue 53aeMeHThl. CHMBOJBI XHMHUYECKHX DJJIEMEHTOB.

[IpocTbie U cinoXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUE€HUE

Xumnueckass Qopmyna. BajgeHTHOCTH aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. (OTHocuTenpHas aToMHas Mmacca. OTHOCHUTENbHAs

MOJICKYJIdpHas Macca. MaccoBas J0JIs1 XUMHYECKOro 3JIEMEHTa B COCJUHCHUU

KomnuectBo BCIICCTBA. Mos. MOJ'IHpHaH Macca. B3amMocBsa3b KOJIN4YCCTBA, MACChl H

YHClia CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacu€Tel mo popmynaM XUMUYECKIX COCTMHEHUI

dusznueckue U XUMHUYECKHE SBJICHHUI. XHUMHUECKas pcakuusa unu eé IMPU3HAKH. 3akoH
COXpaHCHUA MACChbl BCUICCTB. XuMmudueckue YpPaBHCHUA. KJIaCCI/I(l)I/IKaI_II/IH XUMHNYCCKHUX

peakiuil (CoeuHeHus, pa3ioKeHUs, 3aMeIeHs, 0OMeHa)

XUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYAOH, C paBUiIaMHu pabOTHI B
nabopatopuu U npuéMaMu oOpalleHHsl C JIabopaTOpHBIM 00O0PYHOBaHHEM, U3Y4YE€HUE U
onucaHue (U3NYECKUX CBOMCTB O0Opa3lOB HEOPraHWYECKHX BEIIECTB, HaOJIrOeHUE
¢u3nyeckux (MIaBlIeHUE BOCKA, TassHUE JIbJA, paCTUPAHUE caxapa B CTYNKE, KUIEHHUE U
KOHJIEHCAllUs BOJbI) U XUMHUUYECKUX (FOPEHUE CBEYH, MPOKAIMBAHUE MEAHON IPOBOJIOKH,
B3aMMOJICIICTBUE MeNla C KHUCIOTOH) sIBI€HHH, HAOJMIOJEHHWE W ONHCAaHUE NPU3HAKOB
IPOTEKaHNUs XHUMUYECKUX pEaKkIUil (pas3okeHue caxapa, B3aUMOJICHCTBUE CEpPHOMU
KHUCJIOTBl C XJOpPUIOM Oapus, pasnoxeHue ruapokcuna meau(ll) mpu HarpeBanuy,
B3aMMOJIecTBHE kene3a ¢ pactBopoMm coy menu(ll), m3ydeHne crocoOOB pa3jeleHus
cmeceil (C TNOMOINBIO MarHuTa, (UIBTPOBAHUE, BBIAPUBAHUE, JAUCTHIUIALNA,
xpomarorpadus), MpoBEACHWE OYHMCTKU TOBAPEHHOW COJM, HAONIOJEHWE W OIUCAHHE
pE3yJIBTATOB IIPOBEICHUS OIbITA, HIUTFOCTPUPYIOLETO 3aKOH COXPAHEHUSI MACChl, CO3/1aHNE

MoJieIel MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxwuerime npeacTaBuTeNId HEOPraHUYECKUX BEIIECTB




2.1

2.2
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Boznyx — cmeck razos. CocraB Bo3ayxa. Kucinopoa — 2I€MEHT M IPOCTOE BEILECTBO.
Haxoxxnenue kuciaopoga B mIpupoze, (pusnyeckne M XUMHUYECKHE CBOWCTBA (peakiuu
ropeHus). Oxcunel. IIpumenenune kucinopoga. CrnocoObl MNOMYy4YeHHs KHUCIOpoJa B
nabopaTopud W HPOMBIIIICHHOCTH. KpyroBopor kuciopoga B npupoae. O30H —
aJUIOTpOIHas MoAU(UKAIM KUCIOPOAa

TermnoBoil >ddekr XuMuYeckol peakiuu, TEPMOXHMHYECKHE YpaBHEHHUS, D5K30- U
SHIOTEPMHUUYECKHE peaKUMU. TOIUIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOs

Bonopon — anemeHT u npocToe BemecTBo. Haxoxienue Booposa B pupose, Gpuznueckue u

XUMHUYCCKHUEC CBOﬁCTBa, IMPUMCHCHHC, CITOCOOBI IMOJIy4YCHUS. KucmoTe! u commn
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Monsipablit 00BEM ra3oB. PacuéTel M0 XUMUYECKUM YpaBHEHUSIM

2.5

2.6

®dusnyeckue CcBOWCTBAa BOAbl. Boma kak pactBoputTenb. PactBopnl. HacwiiienHbie u
HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTD BellecTB B Bojie. MaccoBasi J10Jis BelleCcTBa B
pactBope. Xumuueckue cBoiicTBa Boabl. OcHoBaHusa. Ponb pacTBOpoB B mpupojie U B
JKU3HM 4eroBeka. KpyroBopoT BoJibI B IpUpo/Ie. 3arpsi3HeHHe MPUPOIHBIX BoaA. OXpaHa u

OYMCTKA NPUPOIHBIX BOJ

Knaccudpukanuss Heopranmueckux coeauHeHnid. Oxcuapl. Kiaccupukanus OKCHIOB:
coyieoOpasyromiie (OCHOBHBIC, KHCJIOTHBIE, aMQOTEpHbIE) U HECcoJeo0pa3yrolue.
HomeHnkmarypa okxcunoB. dusndyeckne M XUMHUYECKHE CBOMCTBAa OKCHAOB. Ilomydyenue

OKCH 0B

2.7

OcHoBanus. Kraccubukanus oCHOBaHWN: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Howmenkiarypa ocHoBanui. @u3nyeckue U XUMUYECKHE CBOMCTBA OCHOBaHUH. [lonyuenue

OCHOBaHUI

2.8

2.9

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. @u3nyeckue U XUMHUECKUE
cBoricTBa KUCHOT. Panx akrusHoctn MetainoB H.H. bexerosa. [lonyuenue kucior

Conu. Homenknarypa coneil. @usnueckue U XUMHUYECKUE cBoicTBa coneld. [lomydenue

coien

2.10

2.11

I'enernueckas cBI3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/II;'I

XVUMUYECKUH OSKCIIEPUMEHT: KAueCTBEHHOE OIPENCIICHUE COJIEpKaHUs KHUCIOpoJa B
BO3/yXe, IOJy4YeHUE, COOMpaHWe, paclo3HAaBaHHE W H3yYCHHE CBOWCTB KHCIIOPOJA,
HaAOJIIO/IEHUE B3aUMOJICHCTBUSL BEIIECTB C KHCIOPOJOM M YCIOBHS BO3HHKHOBCHHS W
IpeKpaleHus: TOpeHus (Mokapa), 03HaAKOMJICHHE C 00pa3llaMi OKCHJIOB M OIMUCAHUE HX
CBOWCTB, TOJNy4YeHHE, cOOMpaHWe, paclo3HaBaHUE M W3YYEHHE CBOWCTB BOJOPOJIA
(ropenwme), B3aumojielicTBue Boaopoaa ¢ okcuaoMm Meau(Il) (BO3MOXKHO HCIIOIB30BaHHE

BUJICOMATEPHAIIOB), HAOTIOJCHIE 00PA3I[OB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEOBaHNE




O0COOEHHOCTEHl pacTBOPEHUS BEIIECTB C Pa3jIMYHOM pPacTBOPUMOCTBHIO, MPUTOTOBJIECHUE
PacTBOPOB € ONPEAEIEHHON MacCOBOW J0JIel PaCTBOPEHHOIO BEILECTBA, B3aUMOJICUCTBUE
BOABl C MeTaJulaMu  (HaTpueM ©W  KajublueM) (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHANIOB), OINpEAENICHUE pACTBOPOB KHUCIOT M IIeNoYei C  MOMOUIBIO
WHNKATOPOB, HMCCIEAOBAHUE OOpPa3IOB HEOPTaHWYECKUX BEIISCTB PA3IUYHBIX KIACCOB,
HAOMIO/ICHUE W3MEHEHUs OKpacKH HHAWKATOPOB B pPAacTBOpaxX KHUCIOT U IIENOYEH,
u3ydeHue B3aummojnencTBus okcuma meau(ll) ¢ pacTBopoM cepHOM KHCIOTBHI, KUCIOT C
METaUIaMM, PpEAKUUHd HeUTpaau3aluv, TOJy4YeHHE HEpPaCTBOPHUMBIX OCHOBAHUM,
BBITECHEHUE OJIHOTO METAIa APYTUM W3 PAcTBOPa COJM, PEIICHHE SKCIIEPUMEHTAIbHBIX

3aJa4 110 TEMC «BaykHeHIII1Ee KI1acChl HCOPraHUYCCKUX CO€,I(PIH€HPII>1»

Ilepuonnueckuii 3akoH u [lepronnueckas cucteMa XuMU4Ieckux 3semeHToB 1. M.
MenneneeBa. CTpoeHue aToMOB. XUMHUECKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC

pe€aKkuuu

3.1

HepBHe IIOIIBITKHN KJ'IaCCI/I(bI/IKaI_II/II/I XHMHYECKHX 37eMeHTOB. IloHATHE O I'pynmax CXOJHbIX
9JICMCHTOB (HIGJIOLIHBIG U MICJIOYHO3CMCIIBHBIC MCETAJlJIbl, T'aJIOFCHBI, WHCPTHBIC rasm).

DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUJIBI U THAPOKCHIBI

3.2
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3.4

[lepuonnueckuit 3akoH. Ilepmonmueckas cucrema Xxumudeckux siaemeHtoB JI.U.
MenpeneeBa. KoporkomneproHas u amuHHONeprogHas Gopmsl [leproandeckoit CUCTEMBI
xumudeckux sneMeHToB JI.M. MenneneeBa. Ilepuoast u rpymnmbl. PU3NYECKUN CMBICIT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JJIIEMEHTA

Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3zorombl. Onektponbsl. CtpoeHue
AJIEKTPOHHBIX 000JI04eK aToMOB MepBbIX 20 XUMHUECKMX 3i1eMeHTOB [leprogunueckoit
cuctemsl JI.1. MenzaeneeBa. XapakTepucTUKa XUMHUYECKOTO JIEMEHTA IO €r0 MOJ0KEHUIO

B [lepnonnueckoii cucreme [[.1. Menzaeneesa

3aKOHOM€pHOCTI/I HN3MCHCHHA paanyCca aTOMOB XMMHUYCCKHUX 3JICMCHTOB, MCTAJINIMYCCKUX U
HEMETAJNIMYSCKUX CBOMCTB IO I'pyniaMm 1 1nepuogam. 3HaueHune HepI/IO,I[I/I‘IeCKOFO 3aK0OHa
u HepHOHquCKOﬁ CUCTCMblI XUMHUYCCKUX BJICMCHTOB JIS1 PAa3BUTHUA HAYKU U IMPAKTUKH.

J.N. MenneneeB — yu4€HbIN U TpaKJaHUH

3.5

3.6

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMoJIsIpHast) CBSI3b.
DIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. VloHHAas CBSI3b
Crenenb okucienus. OKUCIUTEIPHOBOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKuCIeHus

1 BoccTaHOBJIEHNS. OKHCIIMNTEIIN U BOCCTAHOBUTEIIN

3.7

XUMHUdeCcKU OKCIICPUMCHT: HU3YUCHHC 06p331_[0B BCIICCTB MCTAIJIOB M HCMCTAJIIIOB,
B3aHUMOCHCTBIE THUAPOKCHUAA HHHKa C paCTBOpaMu KHUCIOT U HIGJIOLIef/'I, IMPOBCACHUC

OIIBITOB, MJUIIOCTPUPYIOIIHUX IIPHUMECPbBI OKUCIIHUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKI.[PIfI




‘ (ropeHue, peakliuy pa3iokKeHUsl, COEIUHEHNUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUSA

BeH_IeCTBO U XUMHUUYCCKAA pCaKusd. HOBTOpeHI/Ie

1.1

Ilepuonnueckuii 3akoH. Ilepuoguueckass cucTeMa XUMHUYECKUX dieMeHTtoB .M.
MenpeneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHMUYECKHX
3JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, KaIus, KaIbIUs U UX COSAUHEHUN B COOTBETCTBHH C

ITOJIOKCHUEM 3JICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CrpoeHne BemiecTBa: BHJIBI XUMHUYECKOW CBA3M. THIBI KPUCTANIMYECKHX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAUIMYECKOU PEIIETKY U BUJIa XUMHUYECKOU
cBsa3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BELIECTB (MEXAyHapoaHas U
TpUBHAJIbHAsA). XMMHUYECKHE CBOICTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMUHBIM Kilaccam

HCOPraHUYCCKUX COGHHHGHHﬁ, ICHETHUYCCKAsA CBA3b HCOPIraHNMYCCKUX BCUICCTB

1.3

Knaccudukanusa XuMUYEeCKHX peakiuil Mo pa3lInyHbIM MpHU3HAKaM (M0 YHUCIY U COCTaBy
YYaCTBYIOUIMX B PEaKIUH BEUIECTB, MO TEMJIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTeleHeH
OKHUCJICHUS XUMUYECKUX 3JIEMEHTOB, TI0 OOPaTUMOCTH, 10 YYaCTHIO KaTalu3aropa). DK30-
U SHJOTEPMHUYECKHE pEaKlMM, TePMOXUMHUYECKHe ypaBHeHus. [loHsTHE O ckopocTH

XUMHYECKOM pCaKnnuu

1.4

ITousiTre 00 O6paTI/IMI>IX n H€O6paTI/IMI>IX XUMHUYCCKHX PCAKIMAX. ITousTiEe 0 TOMOIeHHBIX
N ICTCPOrCHHBIX PCAKIUAX. IlonsTHE 0 XUMHUYECKOM PaBHOBCCHUU. q)aKTOpBI, BJIMAOIIUC

Ha CKOpPOCTb XHUMHYSCKOHN p€aKiuun U MOJOKCHUEC XUMHUYCCKOTI'O PAaBHOBCCHA

1.5

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMK, ODJIEKTPOHHBIN OalaHC OKHCIUTENbHO-
BOCCTAHOBUTEIbHOU peaKuum. CocraBnenue YpaBHEHU U OKHCJIUTEIBHO-

BOCCTAHOBUTCIBbHBIX peaKI_[I/Iﬁ C UCIIOJIb30BAHUEM MCTO/JIa 3JICKTPOHHOI'O OanaHca

1.6

1.7

Teopust 3MEKTPOIUTUUECKON IHUCCOLMALNU. DINEKTPOJIUTHI U HEAIEKTPOJIUThl. KaTHoHBI,
aHUOHBI. MeXaHn3M AMCCOIUAIMHN BEUIECTB C Pa3IUYHBIMU BUJAMU XUMHYECKON CBS3U.
Crenens mucconmanui. CHIBHBIE W CIIa0bIe SJIEKTPOIUTHL. Peaknuu MOHHOTO oOMeEHa.
VYcnoBus mpoTekaHHsl peakuuid MOHHOTO OOMEHa, TMOJHBbIE U COKpauléHHbIE HOHHBIE
ypaBHeHUs peakiuii. CBOMCTBa KUCJIOT, OCHOBAaHUW M COJIEH B CBETE MpEJCTaBICHUN 00
ANEKTPONUTHYECKON Juccoruanuu. KauecTBeHHBble peakuuu Ha HWOHBL [loHsTHE O

TUAPOIIU3E COJIEH

XUMUYECKUMN SKCHCPUMCHT. O3HAKOMJICHUC C MOACIIAMHU KPUCTAJUIMYCCKUX pGIHéTOK




2.1

HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETAUIOB (rpaduTa W aiMasa), CI0KHBIX
BEILECTB (XJIOpHJIa HATPH); UCCIETOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peakluu
OT BO3JCHCTBUS Pa3MUYHBIX (PAKTOPOB; MCCIEIOBAHHE AJIEKTPOIPOBOJHOCTH PACTBOPOB
BEILIECTB, MIpolecca AUCCOLMALMN KUCIIOT, 1esloueil U cosei (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpPHUAIIOB); MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIMX IPU3HAKU TMPOTEKAHUS
peakuuii MOHHOro obMeHa (0Opa3zoBaHME OcCallKa, BbIAEICHHME raza, oOpa3oBaHUE BOJBI);
OMBITOB, WJUIIOCTPUPYIOLIUX IPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropeHue, peakliuu pas3yioKeHUs, COeANHEHH); paclio3HaBaHHE HEOPTaHWYECKUX BEIIECTB

C IIOMOIIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4
Hemeramns u ux COCIUHCHUA

OOmass xapakTepucTUka rajoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE
crerneHu okucieHus. CTpoeHue U (pu3nyYeckre CBOMCTBA MPOCTHIX BELECTB — raJlOreHOB.
XuMHYeCcKue CBOMCTBa Ha pUMepe XJiopa (B3auMOAENCTBHE C METAJUIAMU, HEMETaJlJIaMH,
menoyaMu). XnopoBogopod. ConsiHasg KHCIIOTa, XUMHUYECKHE CBOMCTBa, IOJIydyeHHE,
IIpuMeHeHue. [leficTBre XJopa W XJIOPOBOJOPOAA Ha OpPraHM3M 4elloBeKa. BakHelmue

XJIOPpUIABI U UX HAXOXACHUC B IIPUPOAC

2.2
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OO6mas xapakTepucTuka 3jaeMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapakTepHbIe CTeneHn okucieHus. CTpoeHne U (pU3uvecKre CBOMCTBA MPOCTHIX BEHIECTB
— KHUCJIOpOJa U cepbl. AIJIOTPOINHbIE MOAM(DUKAIIMN KHCIOpOAa M cepbl. XUMHUYECKHE
cBoiictBa cepbl. CepoBOIOPO, CTpOeHUE, (PU3NIECKHEe U XUMUYIECKUEe CBOMCTBA. OKCHIBI
Cepbl Kak IMpEJICTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas Kuciaora, (QU3NYECKUE U
XUMHUYECKHE CBOWCTBA (0OIIME KaK MPEJCTaBUTENs KJIacCa KHUCIOT W CIelu(HIecKue).
XUMUYECKUE PEeaKiuy, JeKallie B OCHOBE IPOMBIIIJICHHOTO coco0a MoTy4eHus CEpHOM
kucnothl. [Ipumenenne. Comu cepHOM KUCIOTHI, KAYECTBEHHAS PEAKIIU Ha CYIb(aT-HoH.
HaxoxneHnue cepbl u e€ coelMHEeHUI B MPUpoe. XUMUYECKOE 3arpsi3HEHNUE OKpYKarolie
Cpelbl COSAMHEHUSIMH cepbl (KHUCIOTHBIE OXKIHU, 3arps3HEHHE BO3AyXa U BOJOEMOB),

CIIOCOOBI €r0 NMPeA0TBpaIICHUS

OOmass xapakTtepucTuKka 31eMEHTOB VA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHUS. A30T, paclnpocTpaHeHHEe B Hpupoje, (usndeckue u
XUMHUYeCcKHe cBoicTBa. KpyroBopor a3zora B mpupoae. AMMHAK, €ro (U3MYECKue H
XMMHYECKUE CBOWCTBa, MojlydeHue u npuMeHeHune. Conu aMMOHMSA, uX (usndeckue u
XUMHUYCCKHUC CBOﬁCTBa, IMPUMCHCHHUC. KauecTBennas pCaKkiyrdg Ha HOHBI aMMOHUS. A3zoTHas
KUCIIOTA, e€ MmosTydeHue, GU3NUecKre U XMMUYeCKHe CBOWCTBA (00IIHe KaK MPeICTaBUTENS
Kjacca KUCIOT M crnenuduueckue). Mcmonb30BaHNe HUTPATOB M COJIEH aMMOHHUS B

KayecTBe MHHEpAIbHBIX YIAOOpPEHUH. XUMHUYECKOE 3arpsi3HEHUE OKpY)KAloIleHd Cpelibl
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2.5

COCAMHCHUAMHU a30Ta (KHCJIOTHBIG OOXKIH, 3arpA3HCHUC BO3/1yXa, ITIOUBLI 1 BOI[OéMOB)

®ocdop, ammorponHbie Moandukanuu Gocdopa, puznUeckue ¥ XMMUYECKHE CBOWCTBA.
Okcun dochopa(V) u dochopras kucnora, ¢GuU3NYECKUE M XUMHUUYECKHE CBOKNCTBA,

nony4enue. Mcnonp3zoBanue ¢pocdaroB B kKauecTBe MUHEPAIBHBIX YAOOpEHHA

OO6mass xapaxktepuctuka 371eMeHTOB I[VA-rpynnbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHbIE  CTENEHH  OKHCICHHSA.  YTIEpOJd,  auIOTPOIHbIe  MoauduKanuy,
pactpocTpaHeHHe B Tpupojae, (PHU3MUECKMe W XUMHYECKHE CBOMCTBAa. AcopOuusi.
Kpyrosopotr yrinepona B mpupoge. OKcuIbl yriiepoaa, ux (U3NYECKHe W XUMHUYECKHE
CBOWCTBA, JICHCTBHE HA JKMBBIE OPTaHU3MBI, MOJYyYCHHE U MPUMEHEHHUE. DKOJIOTUIECKHE
npoOaeMbl, cBs3aHHbIE ¢ OkcuaoMm yriepona(lV); rumoresa Tno0allbHOTO TMOTETICHUS
KIIUMaTa; MapHUKOBBIA A(dexT. YrompHas kuciaora U €€ Ccomu, UX (U3HYECKHE H
XMMHYECKHE CBOWCTBA, MOJyYeHUE W pUMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
uoHbl. Mcronb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM

X034HCcTBE

2.6

[lepBoHavanbHble MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COECIUHEHUSX Yriepojaa
(MeraH, 3TaH, STWIEH, alETWIEH, 3TaHOJ, INIMLEPUH, YKCyCHas Kuciora). MIX coctaB u
xummuueckoe crpoenue. [loHaTue o OHONOrMYecKr BaKHBIX BEILIECTBAaX: )KHpax, Oenkax,
VIJI€BOJAaX — M UX POJHM B KU3HU 4YeJOoBeKa. MaTepuaibHOE €JUHCTBO OPraHUYECKUX U

HCOPraHUYCCKUX Coe,I[I/IHeHI/Iﬁ

2.7

Kpemnwii, ero ¢usnueckre M XHMHYECKHE CBOWCTBA, MONYyYEHHE W TNPUMEHEHHE.
Coenunenus kpemHus B npupojge. OOmme npexacraBieHus o6 oxcuae kpemHusaA(IV) u
KpeMHHEBOW  kuciote. CuIMKaThl, MX HCIOJB30BaHWE B  OBITY, MEIUIUHE,
IIPOMBIIIEHHOCTH. BaxkHelne cTpouTenbHbIE MaTEPUANIbl: KEPAMMKA, CTEKIIO, LIEMEHT,
Oeron, kene300eroH. IlpoOieMbl 0e30MacHOrO  HCIMOJIB30BAaHHUS — CTPOMTEIBHBIX

MaTCpHUaJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMHUECKUH HKCIEPHUMEHT: H3ydeHHe OOpa3l[OB HEOPraHMYECKHUX BEIECTB, CBOMCTB
COJISIHOM KMCIIOTBI; POBE/IEHNE KAUECTBEHHBIX PEAaKIMI Ha XJIOPHUA-UOHBI U HAOII0IeHUE
IPU3HAKOB UX MPOTEKaHUs; OIBITHI, OTpakarolre (pU3MUECKue U XMMUYECKHEe CBOMCTBA
TaJIOTEHOB M UX COEAMHEHMH (BO3MOYKHO HCIIOJIb30BaHME BUJEOMATEpHUAIIOB);
O3HaKOMJIEHHE ¢ 00pa3lamMM XJIOPHI0B (TalOr€HU10B); O3HAKOMIIEHHE ¢ 00pa3lamMH cephl
U €€ COCIMHEHHMAMU (BO3MOXKHO MCIIOJIb30BaHHE BHJEOMATEpPUANIOB); HAOIIOJCHHE
nporecca oOyIrJIMBaHUs caxapa MOj JeHCTBUEM KOHIIEHTPUPOBAHHOW CEpHOW KHCIOTHI;
U3YYEHHE XHUMUYECKUX CBOMCTB pa30aBIE€HHOM CEpHOM KHCIOTHI, IPOBEJCHUE
Ka4eCTBEHHON peakuMu Ha CyiabpaT-uOH M HaONI0JIeHHe MpU3HaKa e MpPOTEKAHUS;

O3HaKOMJICHHE C (U3MYECKMMH CBOiicTBaMu a3oTa, (ocdopa M HX COSTUHEHHN




(BO3MOKHO HCHOJB30BaHUE BHUAEOMATEpUATIOB), OOpa3laMu a30THBIX H (HOCOpHBIX
yIoOpeHHii; TONydeHne, coOMpaHHe, PAaclO3HAaBaHWE M HW3yYCHHE CBOWCTB aMMHAKa;
NPOBE/ICHUE KAa4eCTBEHHBIX pEaKIUii Ha HOH aMMOHHS M ¢ochaT-uoH M H3ydeHHE
NPU3HAKOB WX MPOTEKaHHs, B3aUMOJACHCTBHE KOHICHTPUPOBAHHOW a30THOW KHUCIIOTHI C
MeIpl0  (BO3MOXHO  MCHOJB30BAaHME  BHJIEOMATEPUANIOB);  U3ydEHUE  Mojeneit
KPHCTAJUIMYECKUX PEMIETOK anMasa, rpadura, QysuiepeHa; 03HAKOMIICHHE C IPOIECCOM
aJcopOIMM  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM  yIIEM M YCTPOHCTBOM
NpOTUBOTa3a; MoJIydeHne, coOMpaHue, pacro3HaBaHNE U M3YYEHHE CBOMCTB YIIIEKHCIOTO
ra3a; MpOBEJCHHE KAauyeCTBEHHBIX PEaKUWi Ha KapOOHAT- W CHIIMKAT-HOHBI U U3y4YCHHE
NPU3HAKOB WX  MNPOTEKaHWs;  O3HAKOMJIEHHME C  TNPOAYKIHEHW  CHIMKaTHOU
NPOMBIIIJICHHOCTH; peIIeHHe OJKCIEePUMEHTANbHBIX 3agad 1o Teme «Baxneimme

HEMCTAJIbBI U UX COCANHCHUA»

MeTaisl ¥ uX COCANHCHUA

3.1

3.2
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3.4

3.5

3.6

OOmast xapakTepUCTUKAa XHMHUYECKHUX JJEMEHTOB — METaJUIOB Ha OCHOBAHUU MX
nosioxkenus B llepuogudeckoil cucreme xummdeckux viemMeHTtoB (.M. MeHnneneeBa u
cTpoeHusi aromoB. CTpoeHue MeTauioB. MeTauindyeckas CBA3b U MeTalIM4yecKas

KPUCTAJIIMYECKAsl pEIIETKA. DIEKTPOXUMHUUECKUM Psil HAIIPSHKEHUH METaIJIOB

Ou3nyecKkue U XUMHUECKHE CBOMCTBA MeTayioB. O0IIKe CIOCOObI MOTYYSHHSI METaJIOB.
[TonsiTie 0 KOPPO3UM METAJUIOB, OCHOBHBIE CIOCOOBI 3alIUTHl UX OT KOppo3uu. CIiiaBel

(cTainp, 4yryH, TIOPATIOMUHUHN, OPOH32) U X PUMEHEHHUE B OBITY U MPOMBIIIICHHOCTH

[lenounsle MeTayuibl: nojiokeHHe B Ileproguueckoil cucTteMe XMMHUYECKUX 3JEMEHTOB
J.1A. MeHnneneeBa; CTpOCHHME HX AaTOMOB; HaxoxJeHuUe B npupoac. Puznueckue Hu
XMMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus M Kanus). OKCuAbl M TUAPOKCUIBI HATPUS U

KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX METAIJIOB U UX COGI[I/IHGHI/IfI

[[{erouHO3eMENBbHBIE METALUIBI MarHuid WM KalublUMW: noyokeHue B llepuonnueckon
cUCTeMe XUMHYECKUX deMeHTOoB J[. 1. Menneneesa; cTpoeHHE UX aTOMOB; HaXOXACHHUE B
npupoge. dusnyeckue M XUMHUYECKHE CBOMCTBA MarHvs M Kainblus. BakHenmue
COEAMHEHUs Kanblus (OKCUI, TUAPOKCHI, conu). JKECTKOCTh BOJABI M CHOCOOBI €€

YCTpaHEHUS

AmromuHuii: nonoxenue B Ileproanueckoil cucreme xumuyeckux saemenTo [
MeneneeBa; CTpOoeHHE aroma; HaxoxXkaeHWe B npupoae. PU3HMUECKHE M XHMHUYECKUE

CBOICTBA ATFOMHUHUS. AM(POTEPHBIE CBOWCTBA OKCH/IA U TUAPOKCHIA ATFOMUHUS
Kenezo: mnonoxenne B Ilepuonnueckoi cucreme XUMUYECKHX dneMeHTtoB J[.U.

MeHneneeBa; CTPOCHUEC AaTOMa, HAXOXICHUC B IIPHPOIC. dusndeckue U XHUMHYECKHE

cBoMcTBa xene3a. Okcuabl, rugpokcuasl u conu skeneza(ll) m >xenesa(Ill), ux cocras,




3.7

4.1

4.2

4.3

CBOMCTBA U NOJIyYEHUE

XUMHYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHE C oO0pa3llaMM METaUIOB U CIUIaBOB, HX
bu3nyeCKUMU CBOMCTBAMM; H3Y4YEHHE pPE3YJIbTaTOB KOPPO3HH METAIOB (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJECUCTBUS OKCHJIa KaJbIUs U
HATpUs C BOJIOH (BO3MOXKHO HCIOJB30BaHUE BHUJIEOMATEPHANIOB); UCCIEOBAaHNE CBOWMCTB
KECTKOM BOJBI; Tpollecca TOPEeHUsl jKejae3a B KHUCIOpOJA€ (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUS KAueCTBEHHBIX PEaKlIMil HAa MOHBI (MarHus,
KaJIbLIMs, allfoMuHuUs, 1nHKa, xenesa(1l) u xenesa(1ll), menu(Il); nabmronenue u onvucanue
MPOLIECCOB OKpAIllMBaHUSA T[JIAMEHM HWOHAMM HATpUs, Kamus M Kalblus (BO3MOXKHO
UCTIOJIb30BaHUE BHJICOMATEPUANIOB); HCCIEIOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCUAA
ATIOMUHUS M TUAPOKCHIA IIMHKA; pEUIeHHE »SKCIEPUMEHTANBHBIX 3aJady [0 TeMe

«Baxueiime MeTajlIbl U UX COEIUHEHUS
XHUMHS ¥ OKpYXkarolas cpeaa

HoBeie Marepuanbsl M TexHOJIOrMU. BemectBa M Marepualibl B MOBCEAHEBHOM KH3HU
yeJoBeKa. XUMHS W 3J0pOBbe. be3omacHoe HCIMOIb30BaHUE BEHIECTB U XUMHYECKHX

peakiuit B ObITy. [lepBast TOMOIIb TPU XUMHYECKUX 0XKOTaX M OTPABICHUSIX

OCHOBBI JKOJIOTMYECKON I'PaMOTHOCTH. XMMHMUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH Cpelbl
[IAK. Ponp XumuM B pEIIEHUU DHKOJIOTHYECKUX Mpobnem. [IpupoaHble HCTOYHHMKHU
YTIJ1€BOAOPOAOB (Yroyb, HPUPOIHBIN ra3, He(Th), MPOIYKTHI UX NepepabOTKU, UX POJIb B
OBITY U IPOMBIIIIIEHHOCTH

XUMHUYECKUH IKCIIEPUMEHT: N3Y4YE€HHE 00pa3I0B MaTepUaoB (CTEKIIO, CIJIaBbl METAIJIOB,

MOJIMMEPHBIE MaTEpPUAIIbI)




HNPOBEPAEMBIE HA OI'D 1O XUMHUHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM TPOT'PAMMBI
OCHOBHOI'O OBIIIET'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpedoBaHUs

1

1.1

1.2

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOI0 YPOBHS
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111eT0
o0pa3zoBanusi Ha ocHoBe PI'OC

[Ipencrasnenue:

0 T03HABAEMOCTH SIBJICHUM NpPUPOJbl, NOHMMAHUE OOBEKTHBHON 3HAYUMOCTU
OCHOB XMMHYECKOM HayKM Kak oOO0JIaCTM COBPEMEHHOIO €CTEeCTBO3HAHUS,
KOMIIOHEHTa O0OIIel KyIbTypbl M IPaKTUYECKOW JEeATEIbHOCTH YEJIOBEKa B
YCIOBUSAX COBPEMEHHOTO OOIIECTBAa; NOHMMAaHHE MeCTa XMMHUHU CPeOu APYrHX
€CTECTBEHHBIX HayK

0 HAYUYHBIX MCTOAAX IIO3HAHUA, B TOM YHCJIC OKCICPUMCHTAJIIBHBIX WU
TCOPCTUYCCKHUX METOAAX HCCICAOBAHHA BCIICCTB UM HU3YUYCHUA XUMHUUYCCKUX
peaKHHﬁ; YMCHHE HCIIOJIB30BATH MOJACIIN JJIA 00BSCHCHUS CTPOCHUA aTOMOB H
MOJICKYIJI

1.3

2.1

0 chepax mnpodeccCHOHAIBHOW NEATENPHOCTH, CBS3aHHBIX C XUMHEH W
COBpPCMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHKCHUAX XUMHYECKOU
HAYKH{, 9TO MO3BOJHUT OOYYAIOIIUMCS pacCMaTpPUBATh XUMHIO Kak cepy cBoei
Oynymieil mpodeccHoHaNbHONW ACSITENTFHOCTH W CHelaTh OCO3HAHHBIA BBIOOD
XUMHH Kak TpOQWIBHOTO TpeJMeTa TpU IepexoJie Ha YPOBEHb CPEIHEro
o01ero oopasoBaHus

BJ'Ia,I[eHI/IC CHUCTEMOM XHMMHYECKHMX 3HAHHH U YMCHHUC IIPUMCHATH CHCTEMY
XUMHUYCCKHUX 3HaHHfI, KOTOpas BKIIIOYACT:

BAKHEUIIIME XWMHYECKUE TOHATUSA: XMMHYECKHM DJIIEMEHT, aTOM, MOJIEKYIIa,
BEIECTBO, MMPOCTOE U CIOKHOE BEUIECTBO, OAHOPOJHAS U HEOAHOPOJHAS CMECh,
OTHOCHUTEJIbHBIE ATOMHAsl U MOJIEKYJISIPHAsi MACChl, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBaHHE, COJb (CpeIHss),
XMMHYECKAs] PEaKUHUsl, PEaKIUU COCAMHEHUS, PEAKUUU Ppa3JIOKEHUS, PEaKLHHU
3aMEIICHUs, peakuu oOMeHa, TerIoBoM dJ(PQeKT peakiuu, 53K30- U
SHAOTEPMUYECKHE PEAKIUU, PACTBOP, MAcCoBasi JOJII XUMHUYECKOIO 3JIEMEHTA B
COEIMHEHUH, MacCOBasl JA0JIS U MPOLIEHTHAs KOHIIEHTPAIUs BELIECTBA B pacTBOPE,
AP0 aroma, JIEKTPOHHBIA CJIOM aroma, aTOMHas OpOWTallb, paguyCc aToMma,
BaJICHTHOCTh, CTENIEHb OKHUCIICHUS, XUMUYECKas CBS3b, AIEKTPOOTPHULATEIBHOCTb,
MOJISIPHASE M HEMOJISIPHAST KOBAJEHTHAs CBSI3b, MOHHAs CBA3b, METAJUIMYECKas
CBSI3b, KpHUCTAIIMUECKass pemérka (aromMHas, MOHHAs, MeTaJUIMYecKas,
MOJIEKYJISIpHAsi), HWOH, KAaTHOH, AaHWOH, OJJICKTPOJUT W  HEIJIEKTPOJIHT,
ANEKTPOIUTHYECKAs AUCCOLMAIMS, PEaKIUd HOHHOTO OOMEHa, OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAaKIUU, OKUCIHUTEIb W BOCCTAHOBUTENb, OKHCICHHE W
BOCCTAaHOBJICHHE, OJIEKTPOJIM3, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTHMbIE PEaKIMH, CKOPOCTh XMUMHYECKOW peakiuu, karamusarop, [TJIK,
KOPpO3Usl METAJIJIOB, CILIABBI

2.2

23

OCHOBOIOJIAraollye 3aKOHbI XMMHH: 3aKOH COXPAHEHHsI MacChl, EPUOANYECKUN
3akoH JI.M1. MeHieneeBa, 3aK0H MOCTOSHCTBA COCTaBa, 3aKOH ABOTaJIpo

TCOPHUU XHUMHUH: ATOMHO-MOJICKYJIApHas TCOPHA, TCOPUIA BHGKTpOHHTH‘{GCKOﬁ




3.1

3.2

JICCOITAITNHU
Brnanenue ocHOBaMU XMMHUUYECKON IPAMOTHOCTH, BKJIKOYAOIIEH:

YMEHME IMPaBUJIbHO HCIOJIb30BaTh M3yYEHHBIE BEILIECTBA M MaTepualbl (B TOM
qycie MUHEpaJbHble yI0OpEHUs,, METaJUIbl U CIUIaBbI, IPOAYKTHI MepepaboTKu
NPUPOIHBIX WMCTOYHHUKOB YTIIEBOJOPONOB (YIS, MPUPOAHOTO ra3a, He(TH) B
OBITY, CEIIbCKOM XO3sIMCTBE, HAa MPOU3BOJCTBE U MOHMMAHUE 3HAYEHUS JKUPOB,
0€eNKOB, YIIEBOIOB JUIsl OpraHKU3Ma 4YeJ0BeKa; YMEHHE MPOrHO3UPOBATh BIMSHUE
BEIIECTB U XMMHUYECKUX IIPOLECCOB HA OPraHU3M YEJIOBEKa M OKPYXKaIOLIYIO
IPUPOJHYIO CPELY

YMEHHME HMHTErpUpPOBaTh XWMUYECKHE 3HAHUSA CO 3HAHUSAMHU JPYTUX YUEOHBIX
IIPEAMETOB

3.3

HaJIMYMEe ONbITa PabOTHl ¢ pa3IMYHBIMU UCTOYHUKAMHU HH(GOpPMALUU 110 XUMHUHU
(Hay4Has 1 Hay4YHO-IIOMYJISIpHAsl IUTEPATypa, CIOBapH, CIPABOYHUKHU, HHTEPHET-

peCypchI)

3.4

YMCHUC 00BEKTHBHO OLCHMNBATDH I/IH(i)OpMaIII/IIO 0 BCHICCTBAX, UX MPCBPALICHUAX
H IMPAKTUYCCKOM NPUMCHCHHUH U YMCHHEC HUCITIOJIb30BATh eé JJIA PCHICHUA y‘IG6HO—
IIO3HABATCJIbHBIX 3aJa4

Bnagenue ocHoBaMHM NMOHSTHMHOIO ammnapara U CUMBOJIMYECKOIO SI3bIKa XUMHH
JUI COCTaBJIeHUS (POpPMyJl HEOPraHMYECKUX BEIIECTB, YPaBHEHHH XMMHUYECKHX
peakuuii; ocHoBaMu xumuueckoil HomeHknaTypsl (IUPAC u TpuBnanbHOi)

YMeHne oOBICHSATh CBA3b MOJIOKEHUS ieMeHTa B [lepuoanueckoil cucreme ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHUMHYECKHX DJIEMEHTOB
(coctaB u 3apsn sAapa, o0IIee YHCIO SJIEKTPOHOB), pACTIPEICICHNEM AIIEKTPOHOB
10 SHEPreTUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPUOIOB, KAJIUs U KaTbIIH

7.1

[lpencraBieHne O TMEPUOAMYECKOW 3aBHCUMOCTH  CBOWMCTB ~ XMMHYECKUX
JJIEMEHTOB (pajuyc aroma, 3JIEKTPOOTPUIIATEIBHOCTH), MPOCTHIX M CIIOKHBIX
BEIIECTB OT TMOJOXEHHs 3j1eMeHTOB B [lepuoamyeckoil cucreme (B MajbIX
nepuoAax M riaaBHBIX MOATPYIIIAX) U AIEKTPOHHOIO CTPOEHUS aToMa

YMenue kinaccupuimpoBarh:

XUMHNYCCKHUEC DJICMCHTEI

7.2

HCOPraHMYCCKUEC BCIICCTBA

7.3

XUMHUYCCKHEC pCaKIIUN

YMmenune ONpCACIIATh:

8.1

BAJICHTHOCTD U CTCIICHDb OKUCJICHUA XUMHUYCCKUX OJICMCHTOB, 3apsaa HOHA

8.2

BUO XHUMHYECKOH CBSI3U U TUII KpHCTaHHquCKOﬁ CTPYKTYPbI B COCANHCHUAX

8.3
8.4

9.1

XapaxkTep Cpe/ibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUM)
OKHCJIUTENb U BOCCTAHOBUTEIb
YMeHue xapakTepu30BaTh (HU3NUEeCKHe U XUMHUYECKHUE CBOMCTBA:

MPOCTBIX BEIIECTB (KUCIOPO, 030H, BOJAOPOH, TpaduT, amMmas, KPeMHHM, a30T,
docdop, cepa, XJI0p, HATPHH, KW, MATHUN, KAJTbIIWHA, aTFOMHHHH, JKEJIe30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOJIOPO, OKCUIBI M TUIPOKCUIBI MeTaiioB I-ITA rpymm,
amromunms, meau (I1), muaka, xeneza (II u III), okcunbr yraepoma (II u IV),
kpemuus (IV), azora u dpocdopa (III u V), cepst (IV u VI), cepuucras, cepHas,
a30THCTast, a30THas, pochopHas, yroapHasi, KpeMHHEBasi KUCIIOTa U UX COJIN)

9.3

MMPOTrHO3UPOBATH U XAPAKTCPU30BATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT HX
COCTaBa U CTpPOCHHA, NPUMCHCHHUC BCIICCTB B 3aBUCHMMOCTH OT HX CBOﬁCTB,




BO3MOXXHOCTD IMPOTCKAHUA XUMHYCCKUX HpeBpaHIGHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHne COCTaBIsATH MOJICKYJIIPHBIC W HMOHHBIC YPaBHCHUA peaKIII/If/'I, B TOM

10
YHCIIe:
10.1 peakIfii HOHHOTO OOMeHa
10.2 OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX ~XUMHUYECKHE CBOMCTBA W3YYEHHBIX KJIaccoB (TpyIim)
HEOPTaHUYECKUX BEIECTB
10.4 MOJITBEPKIAIOIIUX TeHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeH#e BIUUCIATH (IPOBOIUTH PACUEThI):
11.1 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO JIOJTIO
XUMHUYECKOTO JIEMEHTA B COCIMHEHUU
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Tra3oB
11.4 M0 YpaBHEHUSIM XHMHYECKUX PEaKIUM U HAXOAUTh KOJUYECTBO BEIECTBA,
00BEM M Maccy peareHTOB WM MPOIYKTOB PEaKIuu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM ~METOJIaMM HAy4YHOTO T[O3HaHUs (HAONIOZCHUE, W3MEpEHUeE,
12.1 SKCIIEPUMEHT, MOJEIMPOBAHNWE) TpPHU M3IYYEHUH BEIIECTB M XUMHUYECKUX
SIBIICHUH; yMeHUE CHOPMYITUPOBATH MTPOOJIEMY H MPEIOKUT TYyTH €€ perIeHHs
122 Oe3omacHOi pabOThl C XWMHUYECKUMH BEIIECTBAMH, XHMHUYECKOW TOCYNON U
' 1a00paTOPHBIM 000PYTOBAHUEM
npaBuiiaMu  Oe3omacHOro oOpallleHHss C BELIECTBaMH, HCIOJIb3YEMbIMH B
MOBCETHEBHOM >KU3HU, MPABWJIAMH MOBEJICHUS B LETAX COEPEKEHUS 3I0POBbS U
12.3 OKPY’KaIOIIeH MPUPOIHOM Cpelbl; MOHUMaHKWE Bpeaa (OMacHOCTH) BO3JACHCTBUS
HA JKUBBIC OPTaHW3MBI OIPEACIEHHBIX BEUIECTB, CIOCOOOB YMEHBIICHUS U
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS
13 Hanuuue npakTHuecKUX HaBBIKOB IMJIAHUPOBAHUS U OCYHIECTBICHHUS CIEAYIOLIUX
XUMHUYECKHUX IKCTIEPUMEHTOB:
U3y4eHHEe U OmnucaHue (U3MUECKUX CBOMCTB BEIIECTB, O3HAKOMIIEHHE C
13.1 GUBHYECKUMU H  XUMHUYECKUMHU  SIBIICHUSMH; ONBITHI, WLIIOCTPUPYIOIINE
MPU3HAKU IPOTEKAHUS XUMUYECKUX peaKinit
13.2 H3y4eHHUE CIIOCOOOB pa3IeIeHHs cMecei
MOJTyuYeHUE KHUCIOpOAa W H3y4yEeHUE €ro CBOICTB; MOJY4YeHHE BOAOpOJa U
13.3 U3Y4YEHHE €r0 CBOMCTB; MOJIYYEHHE YIJIEKUCIOro ra3a U U3yuyeHUe €ro CBOWCTB;
MOJyuYeHUE aMMHaKa M U3y4eHHe ero CBOMCTB
13.4 MPUTOTOBJICHHE PACTBOPOB C OMpPENEIEHHON MacCOBOW JOJe pacTBOPEHHOIO
BEIIECTBA
13.5 MpUMEHEHUE HWHAUKATOPOB (JIaKMyca, METUJIOpaHXkKa M q)eH?JI(l)TaJIeI/IHa) TUISt
oTpesieNieHus: XapaKkTepa Cpelibl B paCTBOpaxX KUCIOT U IIEN0Yei
WCCJIEIOBAaHHE U OTMCAHUE CBOMCTB HEOPTaHMUECKUX BEIECTB PA3IMYHBIX KJIACCOB;
U3y4eHHWE B3aHUMOJEHCTBUS KHUCIOT C MeETalylaMd, OKCHAaMH METalIOB,
13.6 pacTBOPHUMBIMM M HEPAaCTBOPHMMBIMH  OCHOBAaHUSIMH, COJISIMHU;  IIOJy4EHHE
HEPACTBOPUMBIX OCHOBAaHUU; BBITECHEHUE OJHOIO METajlla APYTUM U3 PacTBOpa
COJIW; UCCIIeZIOBaHUE aM()OTEPHBIX CBOMCTB T'MAPOKCUIOB ATFOMUHUS M IIMHKA
13.7 pelieHue SKCHEPUMEHTAIBbHBIX 3a7ady 1o TeMaMm: «OCHOBHBIE KJIACCHI

HCOPIraHUYCCKUX CO€,I(PIH€HHI>1»; «:‘)J'IGKTpOJ'II/ITI/I‘IeCKaH AUCCOoLanus,




«Baxknennne HeMeTanJabl M UX COCJTUHEHUS», «BaxkHeHInmme MeTamiibl U WX
COEIMHEHUS

XUMHUYCCKHEC OKCIICPUMCHTDI, HJIFOCTPUPYIOHNIHUEC ITPU3HAKU ITPOTCKAHUA peaKquI
HOHHOTO O6M€Ha; KauUCCTBCHHBIC PCAKIMWHW Ha MNPUCYTCTBYIOIIMUC B BOAHBIX

13.8 pacTBOpax HMOHBI: XJOpPUA-, OpoMua-, HOOUA-, cynbdar-, dhocdar-, kapOoHaT-,
CWIMKAT-aHUOHBI, THIAPOKCHI-MOHBI, KATHOHBI aMMOHUS, MAarHWsl, KaJbIIHs,
ATFOMUHMS, Keme3a (2+) u xkenesa (3+), meau (2+), TUHKA

14 Ymenue:

14.1 MPEJICTaBISTh PE3yNbTaThl dKCIepUMEHTa B (OpMe BBIBOJOB, JOKA3aTEIbCTB,

' rpaduKOB U TAOJUI] ¥ BBISBIISATH IMITUPUICCKUE 3aKOHOMEPHOCTH

YCTaHABIIMBATh CBS3M MEXAY peaTbHO HAOOaeMbIMH  XUMHUYCCKHUMH

14.2 SBIICHUSIMU U TIPOLIECCAMHU, IPOUCXOIALIIMHI B MaKpO- U MUKPOMHUPE, OOBICHSITH

NPUYHHBI MHOTOOOpa3usi BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHWNHU

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA
HepBOHa‘laJ'IBHBIe XUMHUYCCKHUC ITOHATHUA

1.1

Ywucrteie BCHICCTBA U CMCCH. CriocoOsbl pasaciiCHUuA cMmeceit

1.2
1.3
1.4

ATOMEI 1 MOJICKYJIBI. Xumuueckue 31eMeHThl. CHMBOJIBI XUMHYECKHAX 3JIEMEHTOB. HpOCTHe
" CJIOKHBIC BCUICCTBA.

Xumuueckasi popmysa. BaneHTHOCTh aTOMOB XUMHUYECKUX 371eMEeHTOB. CTEeHb OKHCICHHS

3aK0H TMOCTOSHCTBA cocTtaBa BellecTB. OTHOcHTENBHAS aToMHas Macca. OTHOcCUTEIbHAA
MOJIEKYJISIpHAst Macca. MaccoBasi JI0JIsI XAMUYECKOTO JIEMEHTa B COSTUHECHUHN

1.5

KomnuecTBo BemectBa. Monb. Mossipaas Macca. Momsipablli 00b€M razoB. B3zauMocBs3b
KOJMYECTBA, MACChI M YUCJIa CTPYKTYPHBIX €IMHHII BEIIECTBA

1.6

Ousnyeckue M XHMHUYECKUE SIBICHHA. XMMHMUYECKas pPeakuuss M €€ MNPU3HAKU. 3aKOH
COXpaHEHUsI MACCHI BEUIECTB. XMUMHUUYECKHUE YPAaBHECHUS

Ilepnonnueckuit 3axkoH u Ilepumoanueckas cucreMa XHMHMUYECKUX dieMeHTOoB JI.M.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonuueckuii 3akoH. Ilepuoguueckass cucrema XuMu4yeckux dieMeHtoB J[.U.
Menpeneesa. Ilepuoasl u rpymnmnbsl. OU3NYECKUN CMBICI MOPSAIKOBOIO HOMEpPA, HOMEPOB
MEepUOJIa U TPYIIbI JIEMEHTA

2.2

Crpoenue atoMoB. CocTtaB aTOMHBIX snep. M3oronbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
obosouek aToMoB TmepBbIXx 20 xuMUYeckux s31eMeHToB [lepmomudeckoit cucremsr J[.U.
Menngeneena
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3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB XMMHMUECKUX 3JEMEHTOB MEPBBIX TPEX MEPHOOB,
Kanus, Kajblus (paauyca aToMoOB, 3JIEKTPOOTPULIATENBHOCTH, METAUNIMYECKUX U
HEMETaNINYEeCKUX CBOMCTB) U UX COEAMHEHHUH B COOTBETCTBHUHM C IOJIO)KEHUEM JIEMEHTOB B
[leproanueckoil CUCTEME U CTPOEHUEM UX aTOMOB

CTpoeHHe BCIICCTBA

3.1

3.2

Xumuueckas CBS3b. KoBanieHTHas (monsipHast u HEMoJIsIpHast) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKHUX J1eMEeHTOB. MloHHas cBsi3b. MeTaminueckas cBA3b
Tunsl KpuCTaUIMYECKUX PEIETOK (aToOMHas, WOHHAs, METaJUIMYecKas), 3aBUCHUMOCTH
CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMUECKOW PEIIETKN U BUJIA XUMUYECKOM CBSI3U

4.1

Baxuneimue npeaACTaBUTCIIN HCOPIraHUYCCKHUX BCHICCTB. Hemeramner n ux COCAMHCHHMUA.
MeTanisl ¥ UX COSINHECHUS

Knaccupukanus ¥ HOMEHKJIIaTypa  HEOPTaHUYECKUX  COCJAMHECHUW:  OKCHJIOB
(conmeoOpasyromue: OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHbIE) W HECOJICOOPa3yIOIIHE;
OCHOBaHMHU (IENOYM W HEPACTBOPHUMBIE OCHOBAHHMA); KHCIOT (KHUCIOPOJCOIEpIKAILINE H
OECKHCIIOPOIHBIE, OTHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJICH (CPETHUX U KHCIIBIX )

4.2

dusnueckue U XMMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB: BOAOPOJIA, XJOpa,
KHCIIOpOJIa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusnyecknue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJJIOB: JIMTUA, HATPUS, KAJINA,
MarHus U KaJblus, aJJIOMHUHHA, KECJIC3Aa. 3JI€KTpOXI/IMI/I‘~I€CKI/Iﬁ pAa HaHpH)KGHI/Iﬁ MCTAJJIOB
dusnueckue n  XUMHYCCKHUC CBOMCTBaA BOAOPOAHBIX COGI[I/IHGHI/If/'I HCMCTAJIJIOB:
XJIOpOBOaAOPOaa, CEPOBOJOPOaA, aMMHUAKA

4.5

dusnyeckue U XMMUYECKHE CBOMCTBA OKCHA0B HemetaiioB: cepol (IV, VI), azora(ll, 1V,




V), docdopa(Ill, V), yrnepoma(ll, IV), kpemuus(IV). [lonyueHne okcuI0B HEMETAIIOB
Xumnyeckue cBoiicTBa okcuaoB: MeTauioB [A—IITA rpymm, mmuuka, menu(Il) u sxenesza(Il, III).

4.6
[TonydyeHne OKCHI0B METAIIJIOB
47 XUMHYeCcKHe CBOWCTBA OCHOBAHUN U aM()OTEPHBIX THAPOKCHIOB (Ha MpUMEpPE THAPOKCHIOB
) AIIIOMUHUS, Kene3a, IuHKa). [lomyuenne ocHoBaHMiA U aM(OTEPHBIX THIPOKCUIOB
OOme XMMHUYECKHE CBOWMCTBA KHUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOIOPOIAHOM, CEPHUCTOH,
4.8  cepHo#l, a30THOH, (ocdopHOH, KpeMHHUEBOH, yroiabHOW. OcoOble XMMHYECKHE CBONCTBA
KOHUEHTPUPOBAHHOM CEPHOM U a30THOM KUCHOT. [lomydeHue kuciaor
4.9  OOmme XUMHUYECKUE CBOICTBA cpeaHUX coneld. [TomyueHue comneit
410 [Tonyuenue, cobupaHue, pacrno3HaBaHUE BOAOPOJA, KUCIOPOJA, aMMHaKa, YTIEKUCIOro
rasa B JabopaTopuu
411 [Torydenne amMmMuaka, CEpHOHW W a30THOW KHCIOT B MPOMBIIUICHHOCTH. OO0IIHe CrocoOBI
MOJIy4YEHHUs] METAIIJIOB
4.12 T'enermyeckas CBsI3b MEK]y KJlacCaMU HEOPraHUYECKUX COCTMHEHHI
5 XUMUYECKUE PEaKIINU
Krnaccudukanus XuMUYECKHX peaklui MO pa3luYHBIM MPHU3HAKaM: [0 YHUCIY U COCTaBy
5.1  yd4acTBYIONIMX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 M3MEHCHHIO CTENeHeH
OKHCJICHUS XUMHUYECKUX JIEMEHTOB
59 TernoBoit 3¢hdekT XUMHUECKON peakluy, TEePMOXUMHUYECKHE YypaBHEHHA. OK30- H
SHJOTEPMUUYECKHE peaKIuu. TepMOXUMUYECKUE YPaBHEHUS
OKHCINTENEHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENU U BoccTaHOBUTENU. [Iporeccs
5.3 | OKHCIIEHUS U BOCCTAHOBJICHHS. DJIEKTPOHHBIA OallaHC OKUCIUTEILHOBOCCTAHOBUTEIHHOU
peakuuu
54 Teopust 3IEKTPONUTHYECKON Aucconuanui. KaTHOHBI, aHUOHBI. JEKTPOJUTHI U
) HEeTeKTPONIUThL. CHITbHBIC U ClIa0ble NIEKTPOIUTHL. CTeNeHb JUCCOIHAIIH
55 PeaKIII/IIfI. WOHHOTO OOMeHa. Y CIIOBHS NpOTEKaHNUs peakiuii MOHHOTO OOMEHa, TMOJHBbIE U
COKpalIEHHbIC HOHHBIE YPaBHEHHsI peakuit
6 XUMUA U OKpYXKaroIias cpesa
BemectBa U MaTepuanabl B MOBCEIHEBHOM >KM3HHM 4deloBeKka. be3omacHoe HCIoNb30BaHHE
6.1 | BemecTB W XWMHYECKHX peakuuid B jabopatopun u ObiTy. IlepBas momoms mnpu
XUMHUYECKHUX 0’KOTax M OTPaBICHUSIX
XUMHUYECKOe 3arpsi3HEHUE OKpYKarollell cpebl (KUCIOTHBIC 0K, 3arpsi3HEHUE MOYBHI,
6o | BO3yXa W BO/I0EMOB), CrHocoObl ero mpenoTBpamieHus IlpeaensHas momycTuMas
' koHnenTpanus BemiectB (II/IK). Pons XuMum B pemieHUH HKOJIOTHYECKUX IMPOOIIEM.
Ycunenue napHukoBoro 3¢ dekra, pa3pylieHrne 030HOBOTO CIIOs
[Ipumenenue cepbl, azora, ¢ocdopa, yriepoaa, KpeMHUS M HX COCIUHEHHH B OBITY,
6.3 | MEUIMHE, POMBIILIEHHOCTH H CENbCKOM xo3sicTBe. [IpuMeHeHne MeTayioB U CIIJIaBOB
' (cranmb, 4yryH, AIOpaTOMUHUN, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH HX COEAMHEHUM.
[ToHsITHE O KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTH X OT KOPPO3UU
6.4 [TpupoaHbIE WCTOYHUKH YTIIEBOAOPOJOB (yroiib, MPUPOTHBIA Ta3, HEPTH), MPOMYKTHI UX
nepepaboTku (OEH3HH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH
[lepBoHavaIbHBIE TOHATHSA 00 OPraHWYECKUX BEIIECTBAX KaK O COSTUHEHUSIX yrieposa (MeTaH,
6.5  oTaH, 3TWIEH, alleTWIEH, dTaHOJ, TJUIEPHUH, YKCYCHas Kuciota). [loHsATHEe 0 OHONIOTHYECKH
Ba)XHBIX BEIIECTBAX: KUpaX, OeNIKax, YIIeBoiaX — M UX POJIU B )KHU3HHU YEIOBEKA
7 Pacuérsr:
7.1 1o dhopMyliaM XUMHYECKUX COCTUHCHHIA




7.2 | Macchl (MaccoBOM) 0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 | 10 XMMHYECKUM ypaBHEHUSIM
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