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1.INIOACHUTEJBbHASA 3AIIMCKA

O0mas xapakrepucTuka yueOHOro npeamera «XuMmus»
[Iporpamma o XMMuM Ha YpOBHE OCHOBHOTO 00111ero oOpa3oBanus (8 Kiacc) cocTaBiIeHa HA OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHON 00pazoBaTENbHOM MPOTPaMMbl OCHOBHOTO OOIIETO
oOpaszoBanusi, mnpexacraBieHHblx B PI'OC OO0, a Takke Ha OCHOBE paboueil mporpaMMel
Bocrutanusi MAOY boranpunckoit COLLL Nel u ¢ yuéToM KOHIIENIIMHM TMPENOJaBaHUs y4eOHOTO
npenMera «XuMus» B o0Opa3oBaTenbHbIX oprannzanusax Poccuiickoit denepanun.

[Iporpamma mo XuMuM Aa€T TPEACTaBIEHUE O LENAX, OOMel cTpaTeruu OOydeHHs,
BOCIIMTAaHUS W Pa3BUTHS OOyYarOIIMXCsS CpEACTBAMU YYEOHOTO TIpeAMETa, yCTaHABIMBACT
00s13aTeNIbHOE TIPEJMETHOE COJICpKaHue, MPEeIyCMaTPUBAET paclpesiesieHue ero Mo Kjaccam u
CTPYKTYpHUPOBaHHUE TI0 pa3zeiaM M TeMaM MPOTPaMMBI [0 XUMHUH, OMPEICISET KOJTMIECTBCHHbIE
Y Ka4eCTBEHHbBIE XapaKTEPUCTHKH COJICpIKaHMUA, PEKOMEHTyeMYIO
MOCIIEIOBATEIILHOCTh HM3YYCHUS XHUMHH C YY4ETOM MEKIPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKU Y4eOHOT'O TPOIlecca, BO3PACTHBIX OCOOCHHOCTEH OOYyJaroniuxcs, ONpeaesseT
BO3MOKHOCTH TIpEIMeTa U pean3aliil TPeOOBaHWH K pe3ylnbTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeNbHOM TMpOorpaMMbl Ha YPOBHE OCHOBHOTO o0OIero oOpa3oBaHUs, a TakkKe
TpeOOBaHMH K pe3yabTaraM 0OydeHHs XUMUHU Ha YPOBHE eJIeH H3y4YeHUs TIpeIMeTa H OCHOBHBIX
BHUJIOB y4eOHO-TIO3HABATEJIbHON JAEATEeIbHOCTH OOYy4alomerocss IO OCBOEHHIO y4eOHOro
COJIepKaHusl.

3HaHUE XUMHH CITY)KUT OCHOBOU JUTsl JOPMHUPOBAHKSI MHPOBO33PEHHS 00YJaIOIIETOCs, €ro
MPEJCTAaBICHUI O MaTEPUAIEHOM E€MHCTBE MHPA, BYKHYIO POJIb UTPAIOT (POpMUpPYyEMbIe XUMHEH
MIPEJICTaBJICHHS O B3aMMOIPEBPALICHUSIX SHEPTUU U 00 BOJIIOIMH BEIIECTB B MPUPOJE, O IMYTSIX
pemieHus THOOANbHBIX MpPOOJieM YCTOMYMBOTO pa3BUTUS UEJIOBEUECTBA — CHIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:
cHocoOCTBYET peau3aliu BO3MOKHOCTEH JUIICAaMOPa3BUTHS u
(dbopMHpOBaHUS KYJIBTYPbI IMYHOCTH, €€ 001Iel U PYyHKINOHAIBHON rpaMOTHOCTH; BHOCUT
BKJIaJ B (pOpMHUpPOBAHUE MBIIUICHUS M TBOPUYECKUX CIHOCOOHOCTEN 00yJaromuxcs,
HABBIKOB HX CAMOCTOSITEIbHOM  y4eOHOM IeATeNbHOCTH,
AKCIIEPUMEHTAIILHBIX U HCCIeIOBAaTEeNbCKUX YMEHUM, HE0OXO0IUMBIX Kak B

HOBCGI[HGBHOI\/'I KHN3HH, TaK U B HpO(i)eCCHOHaHBHOﬁ JCATCIIbHOCTH,

3HAaKOMUT CO CHGHH(bHKOﬁ HAay4YHOI'O MBIINUIJICHUA, 3aKIaAbIBA€T OCHOBBI LEJIOCTHOI'O
B3rpiJia Ha CAMHCTBO IIPHUPOJbI U YCJIOBCKA, ABJIACTCS OTBCTCTBCHHBIM 3TAallOM B (bOpMHpOBaHI/IH
eCTCCTBeHHO-HaquOﬁ I'paMOTHOCTH o6yqafoumxc51;



crocoOCTBYeT (OPMHUPOBAHUIO LEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO- HAayYHBIM
3HAaHUSIM, K TPHPOJE, K UEIOBEKY, BHOCHUT CBOM BKJAJ B OJKOJOTHUECKOE OOpa3oBaHHE
00yJaromuxcs.

JlanHble HampaBiieHUs] B OOy4eHHH XMMHU OOECHEeUMBAIOTCS CHEeUU(UKON coaepKaHus
y4eOHOTO TMpeaMeTa, KOTOPBIM SBISETCS NENAarormyeckd aJanTHPOBAHHBIM OTPAKEHUEM
0a30BOI HAYKH XUMHUU Ha ONPEICIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPHEHTHPOBAH HAa OCBOCHHE
00yJaIONTUMUCS CHCTEMBI TICPBOHAYATBHBIX IMOHATHI XUMHUHU, OCHOB HEOPTaHMYECKOH XUMHUHU U
HEKOTOPBIX OT/ICIbHBIX 3HAUMMBIX MOHITHH OPraHUYeCKOU XUMUHU.

CtpykTypa cojaepkKaHHs MPOrpaMMbl 10 XUMHUH C(HOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHutro. ConepikaHue CKIIAJbIBA€TCSd U3 CHUCTEMbI MOHATHH O XUMHYECKOM
JJIEMEHTE U BELIECTBE M CHCTEMbl MNOHATUH O XuMu4eckol peakuuu. OOGe ATH CHCTEMBI
CTPYKTYPHO OPTaHM30BaHbl M0 NPHUHLHUITY IOCJIEJOBATEILHOTO Pa3BUTHs 3HAHUM Ha OCHOBE
TEOPETUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnomuueckoro 3akoHa /. 1. MenneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— Y4Y€HHS O CTPOEHHH aTOMa U XUMUYECKOU CBSI3U;

—  MpeAcTaBJICHHI 00 3JEKTPOIUTUUYECKON TMCCOLMAUY BEIIECTB B pacTBOPAX.

TeopeTnueckne 3HaHUS pacCMATPUBAIOTCS HA OCHOBE AMIMPUYECKU IMOJYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEIOBATEIbHO OT OJHOTO YPOBHS K Jpyromy,
BBITIONTHSSL (DYHKIIMA OOBSICHEHUS M TIPOTHO3UPOBAHMSI CBOWCTB, CTPOEHUS W BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHHS U MOJYyYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHne MpOrpaMMbl MO XHMHUHU CHOCOOCTBYET (OPMHPOBAHUIO TNPEACTABICHUS O
XUMHUUYECKON COCTABJISIONIEH HAYyYHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOW MPHUPO/IBI,
LIEHHOCTHOTO OTHOILIECHHS K HAYYHOMY 3HaHHUIO U METOJAM NO3HaHUA B Hayke. M3ydeHue xumun
MPOUCXOJUT C MPHUBJICUEHUEM 3HAHUH U3 paHee HU3YYCHHBIX Y4YEOHBIX TMPEIMETOB:
«Oxpyxamuii  Mup»,«brosorus. 5—7 kinaccel» u «Pu3nKa. 7 KIacc.

[Ipyu u3ydeH XUMUU TPOUCXOAUT (POPMHUPOBAHKE 3HAHUI OCHOB XMMHUECKON HAYKU KaK
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JIEATEIBHOCTH YeIOBEeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3aiadya yueOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHU, JOCTYIHBIX O0O0O0OIIEHNIT MHPOBO33PEHUECKOTO XapakTepa, S3blka HayKH, B



HpI/IO6H_IeHI/II/I K HAYYHbIM MCTOJaM IMO3HAHUA ITPU U3YUCHHUU BCUICCTB U XUMHWYCCKUX peaKuHﬁ, B
(GbopMUpOBAaHMM W pa3BUTHHM TIO3HABATEIIbHBIX YMEHMH M HUX MPUMEHEHHH B Yy4eOHO-
[I03HABATEIbHON U y4eOHO-UCCIIEI0BATEIbCKON EATENBHOCTH, OCBOCHUM MPAaBUIl OE3011aCHOTO
oOpalleHus ¢ BeIeCTBaAMU B TIOBCETHEBHOM JKU3HHU.

ean u3ydyenust yaeOHOro npeaMera « XuMHus»

[Ipu W3y4eHWM XMMHHM Ha YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpeNu TaKKue e, KaK:

—  (opmupoBaHUE MHTEIUICKTYAITBHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIFHOMY IPHHATHIO PEIICHWH, CIHOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIINMCS YCIOBHUSM KH3HU;

—  HampaBJIEHHOCTh OOyuYeHHUS Ha CUCTEMaTHMYeCKOoe NpUOOIIeHHEe OO0yJaromuxcs K
CAMOCTOSITEIbHOW ~ TMO3HABATEIBHON  JEATENBHOCTH, HAYYHBIM  METOJaM  TIO3HaHWUS,
(hopMUPYIOITUM MOTHBAIIMIO U PAa3BUTHUE CTIOCOOHOCTEN K XUMUU;

— o0ecreueHne YyCIOBUM, CHOCOOCTBYIOIIMX NPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3zHOOOpa3HOW NEesSTeNTFHOCTH, TIO3HAHUS W CaMOIIO3HAHMS, KITFOUEBBIX HABBIKOB (KITIOYEBHIX
KOMTIETEHIIHH ), HMEIOIINX YHHBEPCATbHOE 3HAUCHHUE JIJISl PA3IMYHBIX BUJIOB JICITEIHHOCTH;

—  (opmupoBaHue 00mel (HYHKIIMOHATHPHON W €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B
TOM YHCIIe YMEHUH OOBSICHATH U OIICHUBATh SIBIICHHS OKPYXKAFOIIETO MUPA, UCTIONB3YS 3HAaHUS U
OTIBIT, TIOJIYYCHHBIC TIPU W3Y4CHUH XUMHUH, NPUMEHATh WX TPH PEHICHUH MpodieM B
ITOBCETHEBHOMW KU3HU U TPYJOBOM ACSITEIBHOCTH;

—  ¢opMupoBaHue y oOOyyaroUMXcsd T'yMaHUCTUYECKMX OTHOIICHUH, TOHUMAaHUS
LEHHOCTH XMMUYECKUX 3HAHUM Ui BBIPAOOTKU 3KOJOTHMYECKH I1eJIeCO00pa3HOro MOBEACHUS B
ObITY W TPYAOBOM MESITENBHOCTH B LEISIX COXPAHEHUS CBOETO 3J0POBbS U OKpYKaromlen
MPUPOIHON CpeIbl;

— pa3BUTHE MOTHBAallUM K OOYYEHHWIO, CHOCOOHOCTEH K  CaMOKOHTPOIIO U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHS OOIIEUETOBEUECKUX LIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BbIOODPY POl U HANTPABJIEHHOCTHU JalIbHEHIIIEr0 00y4YeHHU .

MecTo yyeOHOro nmpeaMera « XuMHs» B y4eOHOM IIaHe
OOmiee 4YKMCIO YacoB, OTBEIEHHBIX I H3Y4YEHHs XHMHUHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBanwusi, cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJCIIO).



2.COJIEPJKAHUE YYEBHOT' O IPEJMETA «XAMHSI» 8 KJIACC (68 YACOB) (BA3OBBIIi
YPOBEHD)

IlepBoHaya/ibHbIe XHMHYECKHE MOHSATHS

[Ipenmer xumuu. Ponb XMMUM B KU3HU Ye€JOBEKa. XHUMHUS B CHCTEME HayK. Tena u
BemniecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATrperarHoe COCTOSHHE BemiecTB. [loHATtHe o
METO/1aX IMO3HAHUS B XUMHH. YucThIe BemecTBa 1 cMecu. CriocoObl pa3aenieHus CMeceH.

ATOMBI M MOJCKYJIbl. XHMHUYECKHE JJIeMEHTh. CHUMBOJIBI XUMHYECKUX D3JIECMEHTOB.
[IpocTeie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckass ¢Gopmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB.  3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENBHAS aTOMHasi Macca. OTHOCUTEbHAS MOJICKYJISIpHAs
Macca. MaccoBast J10Jis1 XAMUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KonnuectBo BemectBa. Mosb. MonsipHas macca. B3auMOCBsSI3b KOJMMYECTBA, MAacChl U
qHClia CTPYKTYPHBIX SIUHUI BenecTBa. Pacu€Tel o GopMmysiaM XHMHUYECKHX COCTUHEHUH.

Ousnyeckue W XUMHUYCCKHE SIBJICHHUS. XWUMHUYECKas peakius W e MpU3HaKh. 3aKOH
COXPAaHEHHUs MACChl BEIMIECTB. XUMUYECKHE ypaBHeHHs. Kitlaccupukanus XUMHUYECKUX PEaKIIHi
(coenuHeHws, pa3IoKeHUS, 3aMeleHusI, 0OOMEHa).

Xumuueckuit IKCnepuMeHm:

3HAKOMCTBO C XHMHUYECKOW TMOCYI0#, mpaBuiaamMu paboTel B 1abOpaTOpuu U MpUEMaMH
oOpareHus ¢ 1a00paToOpHBIM O0OpPYIOBAaHHEM, M3YUYCHHE U OMUCAHWE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEMIECTB, HaOM0IeHre (PU3NYeCKUX (TIaBIICHHE BOCKA, TasHUE JIbJIA,
pacThpaHue caxapa B CTYIKe, KUIIEHHE W KOHACHCAIUS BOJAbI) U XMMHUYECKHUX (TOpEeHHE CBEYH,
MPOKaJTUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHUE MeJla C KUCJIOTON) SBJICHUN, HAOIIOICHHUE
U ONHUCaHWE TPU3HAKOB TMPOTEKAHUS XHMHUYECKUX peakuuid (pasjokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KUCJIOTHI C XJIOPUAOM Oapwsi, pa3noxeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aWMOJEHCTBUE jkene3a ¢ pactBopoMm coiqu memu (II), m3ydenwe crmocoOoB
paszenieHuss cMeceil: ¢ TOMOINbI0 MarHuTa, (PUIBTPOBAaHUE, BBIMAPUBAHUE, TUCTHILISAIMS,
xpomatorpadus, TMpoBeIEHHUE OYUCTKUA I[OBAapPEHHON COJiM, HAOIIOJEHHE U OIMCaHUE
pEe3yNbTaTOB MPOBEACHHUS OMbITa, WLIIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs Macchl, CO3JaHHe
Moenel MOJIeKy (IIapOCTEP>KHEBBIX).

BaxHeiinue npeacTaBUTE M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — smeMEHT U MPOCTOE BEHIECTBO.
Haxoxpaenue kuciopoga B mpupoae, (QuU3MUYECKMe M XUMUYECKHE CBONCTBA  (peakuuu
ropenus). Oxcugapl. [Ipumenenune kuciopoga. CrocoOb



IIOJIyUEHHUsI KHUCIIOpoJa B JIabopaTOopuM M IpOMbIIIIEHHOCTH. KpyroBopor kuciopoga B
npupoje. O30H — aJUIOTpoIHAs MOAU(UKALINS KACIOPOa.

TernnoBoit 3p¢eKT XUMHYECKOW pEaKUuu, TEPMOXMMHUYECKHE YpPaBHEHHS, JK30- H
SHIOTEPMHUUECKUE peakuMU. TOMIMBO: Yroiab M MeETaH. 3arps3HEHHE BO3/yXa, YCHIIECHUE
MApHUKOBOTO P QeKTa, pa3pylnieHre 030HOBOTO CIIOSL.

Bonopon — osnemeHT M mpocroe BemiecTBo. HaxokzneHue Bomopoda B IPUPOJE,
¢du3nvecKrue 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CLIOCOOBI Moy4eHust. KUCcIoTh u comm.

MoutsipHblii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM YPABHEHUSM.

®dusnueckue cBoicTBa BOoJbl. Bona kak pacrBopurens. PactBopel. Haceiennsie u
HEHaCBILIEHHbIE PAacTBOPHlL. PacTBOpUMOCTH BellecTB B BoJe. MaccoBasi /1011 BellecTBa B
pactBope. XuMHueckue cBoiicTBa BoJbl. OcHOBaHUS. Poib pacTBOpOB B IPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B MpUpOJE. 3arps3HEHUE MPUPOAHBIX BoJ. OXpaHa U OUYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus neoprannuecknx coenunennit. Oxcunpl. Knaccudukanus oxcumaoB:
coJyieoOpa3yrolre (OCHOBHBIE, KUCIIOTHBIE, aM(OTepHbIE) U HecosieoOpaszyromue. Homenknarypa
okcu10B. dU3nMUecKre U XMMHYECKHUe CBOiicTBa okcuIoB. [lomyuenue okcuaos.

OcHoBanus. Krnaccuduxaruss ocHoBaHM: MIENOYM M HEPACTBOPHUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanmii. ®Pu3nuecKMe M XWMHUYECKHE CBOMCTBAa OCHOBaHMU. [lomyueHue
OCHOBaHMH.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kucnor. duznueckue U XUMHUYECKHE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. beketosa. [lonyuenue kucnor.

Comu. Homenknatypa cosieil. @u3nyeckue U XMMUYECKUE CBOMCTBA COJICH.

[Tosydenue coien.

['eneTnyeckas CBsA3b MEXY KJIACCAMHM HEOPTAaHUYECKUX COEMHEHUH.

Xumuueckuit IKCnepumMenm:

KaueCTBEHHOE ONpEJIEICHHE COJIepKaHus KHCIOpoia B BO3JyXe, MOJydeHne, cooupaHue,
pacrno3HaBaHHe M HM3y4y€HUE CBOMCTB KHCIOpOJa, HAOMIOJEHHE B3aUMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BO3HUKHOBEHUS M MpEKpalleHusl TopeHus (moxapa), 03HaKOMIICHUE C
oOpa3liaMu OKCHIOB M OIMCAaHHE HX CBOWCTB, MOJydeHHE, COOMpaHUE, DPACIIO3HABAHUE U
U3y4YeHHE CBOICTB BOJOpoja (ropeHue), B3aumojeictBue Boaopona ¢ okcuaom menu (II)
(BO3MOKHO HMCHOJIb30BaHUE BUACOMATEpUAIOB), HAOIIOAeHIE 00pa3OB BEIIECTB KOJINYECTBOM
1 Momb, uccrnenoBaHUe OCOOCHHOCTEH PACTBOPEHHUS BEIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
MPUTOTOBJIEHUE pACTBOPOB C OMNPEAEIEHHOM MAacCOBOM J10JI€ pPACTBOPEHHOIO BEIIECTBA,
B3aUMO/JICHICTBHE BOJBI C MeTalUlaMH (HaTpueM u KaJIbIHEM ) (BO3MOKHO
WCIIOJIb30BAHHE  BHJIEOMATEPHUATIOB),



HCCIIEIOBAaHUE O0OpaslloB HEOPTaHMYECKHX BEIIECTB PA3IMYHBIX KIIACCOB, HAONIOICHUE
W3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAaX KUCIOT U IIEN0YEH, N3y4eHHE B3aUMOICHCTBUS
okcuga wmeau (II) ¢ pacTBOpoM CepHOM KHUCIOTBI, KHUCIOT C MeETaulaMH, peakuuin
HEUTpanu3aluu, NOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHUE OJIHOTO METaJlJIa IPYyruM
W3 pacTBOpa COJIM, PEUICHHWE SKCIEPUMEHTAJIbHBIX 3afady Mo TeMme «BaxHeliine Kiacchl
HEOPraHUYECKUX COCIUHECHHIN.

IMepuoguveckuii 3akoH u Ilepuoanyeckasi cucrema xumu4yeckux 3jiementos /. WU.
MenpgesieeBa. CTpoeHne aToMoOB. XuMU4ecKas ¢Bsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKH KJIACCU(UKANMA XUMHUYECKHX dJIeMeHTOB. [loHsTne o Trpymnmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMEIbHBIE METAILIBI, TAJOTEHbI, HHEPTHBIE Ta3bl).
DneMeHTHl, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCUABI U THIPOKCUIBL.

[lepnognueckuit 3akoH. llepuommyeckas cucrema XxXuMu4eckux oanemeHtoB J[. .
MenneneeBa. KopoTkomepuonHas u anuHHONepuojHas ¢opmbl [lepuoaudeckoid cucTeMbl
xumuueckux snemeHtoB [[. WM. MengaeneeBa. Ilepuonbl u rpynmnbl. PUIMYECKHI CMBICIT
MOPAJIKOBOTO HOMEpa, HOMEPOB MEPUOJIa U TPYIIIBI JIEMEHTA.

Crpoenne artomoB. CoctaB aToMHBIX saep. M3orombl. Onektponsl. CTpoeHwme
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHUECKUX AIEMEHTOB [leproanyeckoit CUCTEMBI
. WN. MenneneeBa. XapakTepUCTHKA XUMHYECKOIO 3JIEMEHTAa IO €ro IMOJOXKEHUI0 B
[Tepuomnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS Paanuyca aTOMOB XUMUYECKUX IJIEMEHTOB, METAJUTMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IEPUOAAM.

3nauenue Ileprnoanueckoro 3akoHa u [leproanueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HAyKu U nipakTuku. 1. V1. MenaeneeB — y4€HbIi U TpaKJaHUH.

Xumuyeckasi cBsi3b. KoBaneHTHass (mosisipHass W HEMOJSIpHAsi) CBS3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX 2JIEMEHTOB. MlOHHas CBSI3b.

Crenenp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLHUU.

[Ipoueccel okucienus u BocctaHoBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3ydyeHue oOpas3lOB BEIIECTB METAIUIOB M HEMETaJUIOB, B3aMMOJEWUCTBUE TUAPOKCUAA
LMHKAa C PacTBOpPaMM KHCIOT U IEJoYel, MPOBEIECHUE OIBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINIl (TOpeHHE, PEaKI[UU Pa3IOKEHUs, COSUHECHNUS).

Mesxicnpeomemmuboie céa3u



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU M3YUYEHUU XMMMH B 8 KJlacce OCYLIECTBIIAETCS
yepe3 UCIOJIb30BaHME KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSTHH, TaK M MOHSATUH,
ABJIIIOINUXCA CUCTEMHBIMU U OTACIIBHBIX ITPEAMCTOB €CCTCCTBCHHO-HAYYHOTI'O ITUKIJIA.

OOmie ecTecTBEHHO-HAYYHBIC MOHATHSA: HAY4YHBIH (aKT, TUIIOTE3a, TEOpHUs, 3aKOH,
aHaJIN3, CUHTE3, KiIaccu(pUKaIys, IIEPUOIMIHOCTh, HAOIOICHUE, SKCIICPUMEHT, MOJICIIMPOBAHNE,
HU3MEpEHUE, MOJICIh, SIBJICHNUC.

®dus3uKa: Marepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJA, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJIA, SJIEKTPHYSCKUU 3apsiji, BEIIECTBO, TeJO0, OOBEM, arperatHoe
COCTOAHUE BfEUICCTBA, Ias, q)HSI/I‘IeCKI/Ie BCJIMYHMHBI, CAUHUIBI U3MCPCHUA, KOCMOC, ITIJIAHCTHI,
383161, ComHIIE.

buonorus: porocunTes, ApixaHue, Ouocdepa.

l'eorpadusa: armocdepa, rtuapocdepa, MUHEpaIbl, TOPHBIC TOPOJbI, TOJIE3HBIC
HCKOITaCMBbIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

NESITEJBHOCTH YUUTEJISI C YUETOM PABOUYEN TPOI'PAMMBI BOCITUTAHUSI
— MaKCHUMaJIbHO€ WCIIOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJAEpX)aHUA Y4eOHOTO
npenMera Juisi  GopMHpOBaHHMS Yy OOYYAIOUIMXCS POCCUICKUX TPaJWLUOHHBIX JTYXOBHO-
HPABCTBEHHBIX W COLMOKYJIBTYPHBIX IIEHHOCTEH, POCCHHCKOTO HCTOPUYECKOTO CO3HAHUSA Ha
OCHOBE HCTOPHUYECKOTO TMPOCBEIICHMS; TMOJ00p COOTBETCTBYIOIIETO COJEPKAHUS YPOKOB,
3a/IaHUM, BCTIOMOTaTEIbHBIX MAaTEPHAIOB, TPOOIEMHBIX CUTYAIMH 711 00CYKICHHIA;
—  y4€T LEeNeBBIX OPUEHTHUPOB PE3yJbTATOB BOCIUTAHUS B OIMPEICICHUH BOCIHUTATEIBLHBIX
3a7a4 YpOKOB, 3aHITHH;
— BBIOOp METOJIOB, METOAMK, TEXHOJIOTHH, OKa3bIBAIOIIUX BOCIHUTATEILHOE BO3JCHCTBHE HA
JINYHOCTh B COOTBETCTBHU C BOCIHMTATCIBHBIM HJICAIOM, IO M 3aJadyaMH BOCIIMTAHUS,
1IEJIEBBIMUA OPUEHTUPAMHU PE3YJIbTaTOB BOCTIMTAHHUS;

— pCalin3aluio IIpUOPUTETA BOCIIUTAHUSA B y‘lG6HOI>i JCATCIIbHOCTHU,

— IPUBJICUCHHUC BHHUMAHUA 06yqa}oumxc>1 K HNCHHOCTHOMY AaCIICKTY H3Yy4YaCMbIX Ha YpPOKaxX

MpEeIMETOB, SBJICHUM U COOBITUN, WHULIUUPOBAHUE OOCYXKICHUH,



BBICKAa3bIBAHMN CBOETO MHEHHMS, BBIPAOOTKHM CBOETrO JIMYHOCTHOTO OTHOIICHHS K H3y4aeMbIM
COOBITHUSIM, SIBJICHUSM, JIUIIAM;

— NpUMEHEHHE  HWHTEPaKTHBHBIX  (GopM  ydeOHOW  pabOThl -  MHTEJUICKTYaJIbHBIX,
CTUMYJHUPYIOIIUX ITO3HABATEIbHYI0 MOTHBAIMIO, WTPOBBIX METOIMK, TUCKYCCHM, MAIOLINX
BO3MOKHOCTh TIPHOOPECTH OMBIT BEICHHS KOHCTPYKTHBHOTO JMAIOra; TPYNIOBOH pPabOTHI,
KOTOpasl y4YUT CTPOUTh OTHOIIEHHWS M JACHWCTBOBATh B KOMAaHJE, CIIOCOOCTBYET pPa3BUTHIO
KPUTHYECKOTO MBIIICHHS;

— noOyxJeHne oOydarluxcsi coOMoJaTh HOPMBI IOBEICHUS, IMpaBwia OOIIEHUS CO
CBEPCTHUKAMHM W IIeJIaroraMu, COOTBETCTBYIOIINE YKJIay 0011eo0pa3oBaTeIbHON OpraHn3aliiy,
yCTaHOBJIEHUE J100poKeIaTeaIbHON atMochepsl;

— OpraHm3anuio  medcTBa  MOTHBHPOBAHHBIX  OOyJalOIMIUMXCS  HAJ  HEYCHEeBAOIIUMHU
OJTHOKJIACCHUKAaMH, B TOM YHCJIE C OCOOBIMH 0Opa30BaTEIbHBIMU MOTPEOHOCTSAMH, TAfOIIETO
00yJaromuMcs COIMAIbHO 3HAYUMBIN OITBIT COTPYAHNYECTBA ¥ B3AaMMHOW MTOMOIIIH;

—  WHUIUUPOBAHWE W TIOJUICPKKY HCCIEIOBATEIBCKON JIEATEITFHOCTH  O0yYaroImuXcs,
TUTAHUPOBAaHUE W BBITIOJHEHNE WHMBHIYATBHBIX WM TPYIIOBBIX IMPOEKTOB BOCIHTATEIHLHOU

HaIpaBJICHHOCTH.



3.JIVNTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJMETA «XUMMUSA»
JIMYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIEro oO0pa3oBaHHS
JOCTUTAIOTCS B X0/I¢ OOYYCHHSI XUMUU B €IMHCTBE YI€OHOW U BOCIUTATEILHOU JICATEIHHOCTH B
COOTBETCTBUU C  TPAAUIMOHHBIMU  POCCHUICKMMU  COIMOKYJABTYPHBIMH H  JAYXOBHO-
HPABCTBEHHBIMU I[CHHOCTSIMH, NMPUHATHIMA B OOIIECTBE MPAaBWJIAMHA U HOPMAaMH IOBEJCHUS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINHN 00YJaOLTIXCS.

JIMYHOCTHBIE PE3YJBTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOICTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IICHHOCTHBIX OPUEHTALUNA U PACHIMPEHHE OIbITa ACSITEIHHOCTU Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoTHYeCKOro BOCIHTAHMUS:

LIEHHOCTHOTO OTHOIIECHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJI€eAu, INOHMMaHHS 3HAYCHHA XUMHYECKOH HAayKM B JXHU3HU COBPCMCHHOI'O O6HI€CTBa,
CTIOCOOHOCTH BIIQ/IETh JIOCTOBEpHOW HH(OpMAIUed 0 MepeoBhIX JTOCTHKECHUSX W OTKPBITHSIX
MHPOBOH M OTEUECTBEHHOW XHMMUH, 3aUHTEPECOBAHHOCTH B HAay4YHBIX 3HaHUSIX 00 yCTpOMHCTBE
MUpa 1 o0LIeCTBa;

2) rpasmIaHCKOro BOCTIHTAHMS:

MPEJICTaBICHHUS] O COLMAJIbHBIX HOPMAax M MpPaBWIIAX MEKIUYHOCTHBIX OTHOILIEHHH B
KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 0OLIECTBEHHO TI0JIE3HOH,
yueOHOMCCIeA0BATEIbCKOM, TBOPUYECKONM U JAPYruX BHAAX JAEATEIbHOCTH, TOTOBHOCTU K
pa3zHoo0pa3HO COBMECTHON JEATENILHOCTH NP BBITIOJHEHNH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIMIOJIHEHUM XMMHUYECKUX SKCIHEPUMEHTOB, CO3[aHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHHIO U B3aUMOIIOMOILM B IpOIEcce 3TOM yuyeOHOH AeATEeNIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IOBEJECHUE U IOCTYINKM CBOMX TOBAapUILEH C IMO3UIUM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YU4ETOM OCO3HAHMS MOCIIEICTBUH MOCTYIIKOB;

3) HeHHOCTH HAYYHOrO MO3HAHUS:

MHPOBO33PEHUYECKUE  MPEJACTaBICHHS O  BEIIECTBE U  XUMHYECKOHM  peakiud,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKU M COCTABJISIOIINE OCHOBY JUIS
MOHUMAHMUS  CYI[HOCTM HAy4yHOM KapTUHBI MHUpaA, MPEACTaBIEeHUS OO0  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOTHONU Cpeloid, 0 poJin
XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HABaTEeIbHbIE MOTHBBI, HAlpaBJICHHbIC Ha IOJY4YEHHWE HOBBIX 3HAHUN MO XUMHH,
HeoOXonuMble il OObsICHEHHs HaOII0AaeMbIX MPOILECCOB U  SBIICHUH, MO3HABATENbHOM,
MHOOPMALIMOHHOW M YHTATEIbCKOW KyIbTYpbl, B TOM YHCJE€ HABBIKOB  CaMOCTOSTEIbHOMN
paboTel C y4eOHBIMM TEKCTaMH, CIPABOYHOMN



HHTepaTypOﬁ, JOCTYIMHBIMH TCXHUYCCKUMHU CPCIACTBAMU I/IH(l)OpMaLII/IOHHBIX TGXHOHOFHﬁ;

UHTEpeC K OOy4YEHUIO U IO3HAHMIO, JTI0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOSKTHONH M HCCIEI0BATEIbCKON JEATENIFHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJIEHHOCTU U YPOBHS 00y4Y€HHUs B JaJbHENIIEM;

4) ¢hopMupoBanus KYJIbTYpPbI 310POBbS:

OCO3HAHME IIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBbIO,
YCTAaHOBKM Ha 3J0pOBbI 00pa3 >KU3HHM, OCO3HAHUE IIOCIEJACTBUI W HENPUSATHE BPEIHBIX
MpUBBbIUEK (YHOTpEOJEHUsI aJKOroJisi, HapKOTHUKOB, KypeHMs), HEOOXOIUMOCTU COONIIO/IEHUS
npaBui OE30MaCHOCTH TMPH OOpAIICHWH C XUMHYECKUMH BEIIECTBAMH B OBITY M pealbHOU
KU3HU;

5) TpynoBoro BocnuTanus:

HWHTEpEC K MPaKTUYECKOMY M3yYEHUI0 TPOQECcCHil U Tpyia pa3IMdHOTO POJa, YBaXKECHHE K
TPpyly W pe3yiabTaTaM TPYIOBOM JEATEIHHOCTH, B TOM YHCIE HA OCHOBE MPUMEHEHUS
MpPEAMETHBIX 3HAHWW 10 XUMHUHU, OCO3HAHHBIM BBIOOP WHIWBHUIYATLHOW TpPACKTOPUU
MPOJIOJDKEHHST 00pa3oBaHMsl € y4ETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCMENTHON MPO(EeCCHOHATBHON NEATeTbHOCTH U
Pa3BUTHS HEOOXOMMBIX YMEHHH, TOTOBHOCTH aJIalITUPOBATHCS B MPO(HECCUOHATEHOM Cpeie;

6) 2Ko/10rHUECKOro BOCHUTAHHUS:

IKOJIOTHYECKH I1eIecO00pa3Hoe OTHOIICHHWE K MPHUPOJIe KaK HCTOYHUKY JKU3HH Ha 3eMile,
OCHOBE €€ CyIIECTBOBAHHS, MOHUMAHUE IICHHOCTH 3JI0POBOTO M 0Oe30TacHOro oOpasa KU3HH,
OTBECTCTBECHHOC OTHOLICHHUE K CO6CTB€HHOMy (bHSHLIeCKOMy U TCUXUYCCKOMY 3I0POBBIO,
OCO3HAHUE IICHHOCTU COOJIO/IEHUS TTpaBUil 0€30MaCHOTO TIOBEACHHS MPU paboTe C BEIIeCTBaMH,
a TaKKe B CUTYAIUIX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUM XUMUHU, IJIS PELIeHHS
3a7a4, CBSI3aHHBIX C OKPYXKAIOUIEH MPUPOTHON CPEOH, /sl MOBBILICHHS YPOBHS 3KOJIOTHYECKOM
KYJIbTYpPbI, OCO3HAHUS ITI00ATLHOTO XapakTepa SKOJOTHYECKUX MPOOJeM U MyTeld MX pelieHus
MIOCPEJICTBOM METO/IOB XMMHH, SKOJIOTMYECKOrO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATLCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COLIMANILHOM MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeramnpeaMeTHBIX pPE3Yy/IbTaTOB BBLACISIOT 3HAYUMBIE i1 (DOPMHUPOBAHUS
MHPOBO33pEHHUs OOIIeHAayUYHble MOHATHS (3aKOH, TEOpHUs, NPUHLUI, FHIOTE3a, QakT, cCUcTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax W TO3BOJSIIOT Ha OCHOBE 3HAHMM M3 OTUX MNPeAMETOB  (HOpMHUpOBAThH
MIPEJICTaBICHUE O LIENOCTHON



HAayYHOM KapTHHE MHUpPAa, U yHUBEpcalbHble y4yeOHbIe JeiicTBUs  (IIO3HABATEJIbHBIE,
KOMMYHHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpbIE OOecrednBaroT (POpPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHUPOBAHHIO M OCYIIECTBIICHUIO Y4eOHOU JIeSITEITLHOCTH.

I[lo3naBaTebHbIE  YHHBepCaJibHble  y4eOHble  JeHCTBHUS

ba3oBble jornueckue qelcTBU:

YMCHHA HCIIOJIb30BATh HpI/IéMBI JIOTUYCCKOI'0 MBINUJICHUA IIPU  OCBOCHHU 3HAHUU:
PaCKphbIBaTh CMBICJI XUMHUYCCKUX HOHATHHU (BI;II[GJI?ITI) nux XapaKTCPHBIC IIPpU3HAKH,
YCTaHaBJIMBATb B3aUMOCBA3b C APYTrUMU HOH?[TI/IFIMI/I), HUCIIOJIB30BAaTh IIOHATUA IJIA 0o0bsACHEHN
OTIENbHBIX (DAaKTOB W SIBJICHHUH, BBIOMpATh OCHOBAaHHMS M KPUTEPUH Ui KIACCH(PHUKAINA
XUMHUYCCKUX BCHICCTB U XUMHNYCCKUX pCaKIII/If/'I, YCTaHAaBJIMBATb MPUYUHHO-CICACTBCHHBIC CBA3U
MCKIY 00BEKTAMHU HU3Y4YCHUS, CTPOUTD JIOTUUCCKUC PACCYKICHHUA (I/IHI[yKTI/IBHble, ACAYKTUBHEIC,
110 aHaJ'IOFI/II/I), J€J1aTh BBIBO/JAbI U 3aKJIIFOUYCHUA,

YMEHHE MPUMEHATh B MpOIecce MO3HAHMS MOHATHS (MpeAMETHbIE U METalnpeIMeTHbBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHUMHUH, NpeoOpa3oBbIBATh IIMPOKO
IMPUMCHACMBIC B XUMUU MOJCJIBHBIC NPCACTABJICHUA — XUMHYECKAI 3HaK (CI/IMBOJ'I BHCMCHTa),
XUMHueckas ¢opMyaa M ypaBHEHHE XHUMHUYECKONW peaklud — NpU pelieHuH ydyeOHo-
II03HABATCJIbHBIX 3a/i1ay, C y‘-IéTOM 9TUX MOJCJIBHBIX HpeHCTaBHeHI/Iﬁ BBISIBJISITH U
XapaKTepUu30oBaTh CYHICCTBCHHBIC IMPHU3HAKKU H3y4aCMbIX 00BEKTOB — XUMHUYECKUX BCIIIECCTB U
XUMHUYCCKUX peaKHHﬁ, BBISIBJIATH O6HH/I€ 3aKOHOMEPHOCTHU, NMMPHUIUHHO-CJICACTBCHHBIC CBA3U U
IIPOTUBOPEUNS B U3YYAEMBIX MIPOIECcCaX U ABICHUIX.

Ba3oBble uccienoBaTebCKue AeiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTaBJICHHbIE BONPOCHl B KaueCTBE MHCTPYMEHTa IO3HAHUS, a
TaKkke B KayecTBE OCHOBBI s (OPMHUPOBAHMSI THIIOTE3bl IO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

MpUOOpeTeHNe OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEICHHUIO YYECHHYECKHX
AKCIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJIOM MpoIlecca, CaMOCTOSATEIbHO IPOTHO3UPOBAThH €ro
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHMS W BBIBOJABI IO pPE3ylbTaTaM IMPOBEAEHHOTO OIbITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pabora c nnopmanmeit:

yMEHHE BBIOMPATh, AaHATU3UPOBATH U UHTEPIPETUPOBATH HH(POPMALIMIO PA3ITUYHBIX BUOB
1 (HopM MpeaCcTaBICHHUS, TOTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO-MIOMYIISIpHAs JIUTEpaTypa
XMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IMOCOOMs, pecypchl HWHTepHeTa), KpUTHUECKU
OIICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIUIO;



yMEHHUE IPUMEHATH PAa3UYHbIe METOJIBI U 3aIPOCHI MPU MOUCKE U 0TOOpe HHpOpMALUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX JIJIsl BHIIOJHEHHS y4eOHBIX U MO3HABATEIBHBIX 3a1a4
OTIpeNICIEHHOTO THIA, MPUOOPETEHHE ONbITa B OOJIACTH HCIOJIB30BaHUS HH()OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIa/ICHUE KYJIbTYpOil aKTUBHOT'O MCIIOJIB30BAHMS PA3INYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIBHYIO (OpPMY IPEICTABICHHS
nHbOpMAMK W WIIIOCTPHUPOBATh pPEHIaeMbIe 33/1a4d HECIOKHBIMH CXEMaMH, THarpaMMamu,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSMUY;

yYMEHHUE HCIOJIb30BaTh M aHAIM3UPOBATh B Ipolecce y4eOHOW M HCCIeq0BaTENbCKOM
JEATeTbHOCTH HH(OPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CEIBCKOTO XO3SHCTBA U TPAHCTIOPTa
Ha COCTOSIHHE OKPYKaIOIIel IPUPOJHOMN CpeIbl.

KoMMyHuKaTHBHBIE YHHBepCcaJIbHbIe YUeOHbIe AeiicCTBHA:

YMEHHs 3a/laBaTh BOIPOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHUH) IO CYLIECTBY
oOcyxnaeMoii TeMbl, (HOPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCHUTENBHO BBITIOJIHEHHUS
MPEeJI0KEHHOM 3a/1a4H;

YMEHUS MIPECTABIATH MMOJyYSHHbIE Pe3yabTaThl TI03HABATEIFHON AEATEIBHOCTH B YCTHBIX
M THCBMEHHBIX TEKCTaX; JeNaTh NPE3CHTAIMI0 pPe3yIbTaTOB BBITIOJHEHUS XHMHYECKOTO
AKCIIEpUMEHTa (JTa00paTOPHOTO OIbITa, JTA0OPAaTOPHONW pPabOTHI TO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOW MO3HABATEIFHON M
WCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHUH BO3HUKAIOMIMX TMPOOJIeM Ha OCHOBE yd4éra
OoOLIMX HMHTEPECOB W COIJIAaCOBaHUS MO3ULMN (0OCYXIeHHs, OOMEH MHEHHMSIMH, «MO3TOBbBIE
HITYPMBI», KOOPJMHALIMSI COBMECTHBIX JEMCTBHIL, ONpeaeseHe KpUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI M IpyTrue).

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eliCTBUSA:

YMEHHE CAMOCTOSITENIHO OMpPENeNsITh LU AeSTENbHOCTH, TUIaHUPOBATh, OCYILECTBIIATH,
KOHTPOJHUPOBaTh U TpU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESTENBbHOCTb, BHIOHMPAThH
HanOosnee dS(pdexTuBHBIE CHMOCOOBI  pemieHus Y4eOHBIX H  [MO3HABaTEIBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTHPOBATh MPEAJIOKEHHBIM aaropuTt™M AEUCTBUH INpHU
BBITIOJIHEHUH 3a/laHuil ¢ Y4ETOM TOJy4YeHHs HOBBIX 3HAHHM 00 H3ydaeMmbIX OOBEKTax —
BEIECTBAX U PEaKIUAX, OLCHUBATh COOTBETCTBUE MOJYYCHHOIO pe3yjbTaTa 3asBICHHOM 1LIeJH,
YMEHHE HUCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUHU 3aJaHHI.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yabTaTOB IO OCBOCHHUIO O00S3aTEIBHOTO COAEpIKAHMS,
YCTaHOBJICHHOTO JlaHHOW (enepanbHOil paboyeil mporpamMMoil, BBIICNAIOT:  OCBOCHHBIE
0Oy4arouMMuUCsl HayyHble 3HAHUS, YMEHUS M CIIOCOOBI



neWcTBUl, crneunpuyeckue Uis MpeAMETHOH obnactu «XHUMHS», BUABI JAEATEIBHOCTH IO
MOJIy4EHUIO HOBOTO 3HAHUS, €ro WHTEepIpeTaluy, NpeoOpa3oBaHUI0 M TNPHUMEHEHUIO B
Pa3NUYHBIX Y4eOHBIX M HOBBIX CUTYaIIHSX.

K konmy oOyueHus B 8 kiacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOMIMXCS YMEHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TMOHSATHUN: aTOM, MOJIEKYJa, XUMHYECKUI
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEHIECTBO, CMeCh (OJHOpOJHAS U
HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEIIbHAs aTOMHas W MOJIEKYJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAsT Macca, MaccoBas JI0JIsI XHUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUH, MOJISIPHBIA OOBEM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb,
AIEKTPOOTPHUIIATENHHOCTD, CTETICHh OKUCIICHHS, XUMHYECKas peakius, KI1acCu(puKaIms
peakIuii: peakiuu COSAMHEHUS, PEAKIINU PA3JIOKEHUSI, PEAKIIUU 3aMEIICHHS, PEaKIIUH
0o0MeHa, IK30- M IHJIOTEPMUYECKUE PEAKIINH, TEIUIOBOM 3P PEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOWTadb, paauyC aroMa, XUMHUYECKas CBS3b,
TOJISIPHAsl M HEMNOJIApHAsi KOBAJICHTHAsl CBs3b, MOHHAS CBs3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi JA0JIs BellecTBa (IIPOLIEHTHASI KOHIIEHTPAIIHsI) B PACTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSITHH W MPUMEHSTH JTH
TIOHSTHUS MPH OTMIMCAHUU BEIIECTB U UX MPEBPAICHU;

WCIIONIb30BaTh XUMUYECKYI0O CHMBOJIMKY [IJIi COCTaBJeHUs (OpMya BEIIECTB H
YPABHEHUN XUMUYECKHUX PEAKIUM;

OTIPENeNsATh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIUHEHUSAX, CTETCHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPUHAAJICKHOCTh BEIIECTB K
ompenenéHHOMY KJaccy COEQUHEHH 1o d¢opmynaaMm, BUA XUMHYECKOH CBS3H
(KoBajieHTHasl ¥ MIOHHAs) B HEOPraHUYECKUX COETMHEHUSX;

packpsiBaTh cMmbica [lepuomunueckoro 3akoHa J[. M. MenneneeBa: 1€eMOHCTpUpPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX 3JEMEHTOB OT HX
nonoxenus B Ilepmoanueckoil cucTteMe, 3aKOHOB COXPAHEHUsS MAacChl BEILIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO- MOJIEKYJISIPHOTO yY€HUs, 3aKOHa ABOTapo;

OTMHCHIBaTh M XapakTepus3oBaTh TabnuuyHyro ¢opmy Ilepronuyeckoil cucTeMbl
XMMHYECKUX DJIEMEHTOB: DPa3jinyaTh MOHATUS «rJaBHas moarpymnmna (A-rpymmna)» u
«moboynas mnoxarpynna (b-rpymnma)», manbie u Oosbliue MEPHOIbI, COOTHOCHTH
o0o3HavyeHusl, KOTOpble uMmeroTcs B Tabnuie «llepronuyeckas cuctemMa XUMHUYECKHX
anemenToB JI. . MenaeneeBa» €  UYHUCIOBBIMU  XAPAaKTEPUCTHKAMU  CTPOEHUSA
aTOMOB



XMMHYECKUX DSJIEMEHTOB (COCTaB W 3apsja  sapa, OOIIee YHCIO JJICKTPOHOB H
pacrpeiefieHue UX MO0 3JIEKTPOHHBIM CIIOSIM);

e KIacCU(PUIIUPOBATh XUMUYECCKHE DJIEMEHTHI, HEOPraHUICCKUE BEIIECTBA, XMMHYCCKHE
peakuuu (10 YMUCIy W COCTABY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY
sbdexry);

e XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIaCCOB,  TOATBEpKAas  OMHCAaHHE TPUMEPaMH  MOJICKYISPHBIX  ypaBHEHUUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

e TIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MTPOTEKAHUSI XUMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSX;

e  BBIYHCIATH OTHOCUTEIBHYIO MOJICKYISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO AJIEMEHTa 10 (popmysie coeTnHEHUs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHHUIO XMMUYECKOHN PEaKITUu;

e TPUMEHSTH OCHOBHBIC OIEpAIlUU MBICIUTEILHON JESITEIbHOCTH — aHAW3 W CHHTES3,
cpaBHEHHUE, 0000IIEHIE, CUCTEMATU3AINIO, KJIACCU(DUKAIUIO, BBISIBJICHHE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — Il U3YYEHHUs CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIUU,
€CTECTBCHHO-HAyYHbIE  METOJBI  TIO3HAHWUS  —  HaOMIOJeHWe,  U3MEpEHHue,
MO/JICTUPOBAHKE, SKCIICPUMEHT (PEaIbHBIN U MBICICHHBIN);

e CJIEIOBAaTh TMpaBWJaM TIOJb30BaHUS XHMHYECKOW TMOCYyIONW U  JIabOpaTOpPHBIM
000opyIOBaHHEM, a TaK)Ke MpPaBWJIaM OOpalleHUs C BEHIECTBAMHU B COOTBETCTBUHU C
WHCTPYKIIUSMH TIO BBITIOJTHEHHUIO J1a00PATOPHBIX XUMHUYECKUX OTBITOB IO MOJTYyYEHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOJOPOJA M KHCIOpPOA), MPHUTOTOBJICHHUIO
pacTBOPOB C OMPEAEIEHHON MAacCOBOM 10JIel PaCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U TPOBOJIUTH XMUMUYECKUE HKCIEPUMEHTHI 10 PaclO3HABAaHUIO PACTBOPOB ILIENOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, (peHopTaaenH, METHIOPaHXK U IPYTHUe).

4 TEMATUYECKOE INTAHUPOBAHUE
€ YKa3aHHeM KOJMYecTBAa aKaJeMH4YeCKHX YacoB, OTBOJUMBIX HA OCBOEHHE KAKIA0H TeMbl Y4eOHOI o
npeaMera, y4eOHOro Kypca, y4eOHOro MOAYJisi U BO3MOKHOCTh MCIOJIb30BAHUSI 0 3TOH Teme
3JIEKTPOHHBIX (UM(POBBIX) 00pPa30BATEJBHBIX PECypcoOB, ABJISIOIMXCH Y4eOHO-METOANYECKHUMH
MaTepuagamu 8 kiacc (68uacos)



TEMATHYECKOE INTAHUPOBAHHUE 8

KJIACC
KosnyecTBo 4acoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTbI padoThI
Paznen 1. [lepBoHavaibHble XMMHUYECKHE MTOHATHSA
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuoteka [IOK
' MPAKTUYECKOM JTETETHHOCTH https://m.edsoo.ru/7f41837c
YeJoBeKa
BemecTBa 1 xXumMmnueckue bubmmoreka [JOK
1.2 15 1
peakiun https://m.edsoo.ru/7f41837c
Hroro mo pazaeny 20
Pa3nen 2. Baxkneiimmue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. Kucnopon. [lousitue 6 bubnuoreka [IOK
' 00 oKcHIax https://m.edsoo.ru/7f41837c
Boaopoa. [Tousitue o kuciorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Bopa. PactBoper. [TonsTue 06 bu6moreka [IOK
2.3 5 1 1
OCHOBaHHMSIX https://m.edso0.ru/7f41837c
24 OcCHOBHBIE KJ1acChbl 1 1 1 bubnuoreka [JOK
' HEOPraHW4YeCKUX COSTMHEHHI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3;1eMmenToB /I. U. Menaeneea. CTpoenune aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aK0H U

31 [Tepuoanueckas cucrema 7 bu6mmoreka [JOK
XUMUYecKux smeMenToB /1. U. https://m.edso0.ru/7f41837¢c
MemnpneneeBa. CTpoeHue aroma
Xumu4deckas CBS3b.

3.2 OKHCIUTETBHO- 8 brommorexa [TOK

https://m.edso0.ru/7f41837¢c
BOCCTAHOBHUTCJIbHBIC pCAKITNN
bubmmoreka [JOK
Hroro nio pas ey 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brommorexa [TOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I1O 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IHOYPOYHOE INTAHUPOBAHME 8

KJIACC
KosnyecTBo 4acoB
Ne Jara
/i Tema ypoka Beero KonrpoJubHbie IIpakTuyeckue n3yyeHns
padoTbI padoThI
1 [Ipenmer xumuu. Posib XUMUH B KU3HU 1
yenoBeka. Tena u Bemecrsa
2 [TonsaTue o MeTO1aX MO3HAHUS B XUMUHN 1
[IpaxTnueckas padora Ne 1 «IIpaBumna paboTsl
3 B 1aboparopuu U NpuémMbl 00palleHus ¢ 1
1a00paTOPHBIM 000PYIOBAHUEM)
4 Uucrele BemecTBa u cMecu. CrocoObl 1
pa3aesieHust cMecei
NHcTpykTax no TeXxHuke 6€e301macHOCTH.
5 [IpakTuueckas padota Ne 2 «PazneneHue 1
cMecel (Ha mpuMepe OYMCTKHU MOBApEHHON
COJIN)»
6 ATOMBI I MOJIEKYJIbI 1
7 XUMUYECKHUE HIIEMEHTHI. 3HAKU (CHMBOJIbI) 1
XUMHUYECKUX JIEMEHTOB
[IpocThie U ClIOKHBIE BEIIECTBA
ATOMHO-MOJIEKYIISIPHOE yUCHHE
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popMmyna. BaneHTHOCTs aTOMOB 1
XUMUYECKUX HJIEMEHTOB
11 OTHOcCuTENbHAs AaTOMHAs Macca. 1

OtHocuTenbHAs MOJICKYJIApHass Macca




MaccoBas 107181 XUMHYECKOI0 JICMEHTA B

12
COCIMHEHUU

13 KonnuecTtBo Beniectsa. Mosbs. MonsipHas
Macca

1 du3ndecKre 1 XMMUUYECKUE SIBIICHUS.
XuMHUecKas peakius

15 [Ipu3Haku 1 yclI0BUs MPOTEKAHUS
XUMHYECKUX PEaKINi

16 3aK0H COXpaHEHHUSI MAaCChI BEIECTB.
XHWMHUYECKUE YPAaBHEHHUS

17 Brruncnenust konuuecTBa, MacChl BEIMIECTBA
110 YPaBHEHUSAM XUMHUECKUX peaklui
Knaccudukanus XuMuuecKuX peakiuii

18 (coenuHEeHMs, PA3I0KEHHUS, 3aMEIICHHUS,
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-

19 sHIKIoneauct. O0o0menne u
cUCTeMaTu3allus 3HaHUH

20 KonTtponsnas padora Nel mo teme
«BeriecTBa u XUMUYECKHE PEAKIIUN)
Bo3gyx — cMmech razos. CocraB Bo3ayxa.

21 Kucnopo — 35eMeHT u mpocToe BEleCTBO.
O30H
®u3nyecknue 1 XMMUYECKHE CBOICTBA

22 KHCJIOpoa (PeaKkLuy OKUCIIEHUS, TOPEHHE).
[Tonsitre 06 okcuaax

23 CriocoOsI MmoTyueHus: KUCI0poia B

na60paTopI/H/1 W NPOMBIIIIJICHHOCTH.




IIpumenenue kuciopoaa

TemoBoit 3 deKT XUMUISCKON PEaKIIHH,

24 MOHATHE O TEPMOXHUMHUYECKOM YPaBHCHUH,
9K30- ¥ HJOTEPMUYCCKHUX PEaKIIHIX
Tonnuso (HedTh, Yroiab U METaH).

25 3arpsi3HeHHE BO3TyXa, CIIOCOOBI €ro
MIPEIOTBPAIICHUS
[Ipaktudeckas padora Ne 3 o Teme

26 «ITomyuenue u cobupanue KUCIopoa,
W3y4YEHUE €ro CBOWCTB)

97 Bomopoa — areMeHT ¥ poCcToe BEMIECTRO.
Haxoxnenue B mpupoe

28 ®u3nuecKue 1 XMMUYECKHUE CBOMCTBA
BoJiopoJa. [Ipumenenue Bogopoaa

29 [ToHsiTHE O KUCIOTAX U COMAX

30 CriocoOsl mosTyueHus: BOJI0poJa B
naboparopun. [1oyronoBoii KOHTpPOJIbL
[IpakTrueckas padota Ne 4 o teme

31 «[Tonydyenue u cobupanue BoJI0poia,
W3Y4EHHUE ero CBOMCTBY

32 MounsipHbiii 00BEM razoB. 3akoH ABOrajapo
Boruncnenust 06b€Ma, KOJIMUECTBA BEIIECTBA

33 ra3a 1o ero U3BeCTHOMY KOJIUYECTBY
BEII[ECTBA HIIK 00BbEMY
Brruncnenus 00b€MOB ra3oB 10 YPaBHEHHUIO

34 peaKiuy Ha OCHOBE 3aKOHA 0OBbEMHBIX
OTHOILIIEHUI T'a30B

35 Du3nYecKue U XUMUUYECKUE CBOWCTBA BOJIBI




Cocras ocHoBanuil. [lonsarue 06

36
WHAKATOPax
Bopa xak pactBoputens. HacbllieHHbie 1

37 HEHACBILIEHHBIE paCTBOPBL. MaccoBas 10714
BEIL[ECTBA B PaCTBOPE
[IpakTnueckas padora Ne 5 o teme

38 «[IpuroToBieHrne paCTBOPOB C OTPEACTIEHHOM
MacCOBOM JI0JIEH PaCTBOPEHHOIO BEIIECTBA»

39 KonTtponbnas padora Ne2 o teme
«Kucnopoa. Bogopoxa. Boga»

40 Oxkcunpl: coctaB, KilaccupUKaIms,
HOMEHKJIaTypa
[Tosnydenune u XUMUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(DOTEPHBIX
OKCHJIOB

42 OcHoBaHusl: cocTaB, KllacCUpHUKaIuS,
HOMEHKJIaTypa

43 [Tosnydenune u XuMUYECKUE CBOMCTBA
OCHOBaHUH

44 Kucnotsl: coctas, knaccudukanms,
HOMEHKJIaTypa

45 [Tomyuenue 1 XMMHUYECKHE CBOHCTBA KUCIOT

46 Conu (cpenHue): HOMEHKIATypa, CIOCOOBI
MOJTyYeHUs, XHMUYECKUE CBOMCTBA
IIpaktuyeckas padota Ne 6. Permenue

47 AKCMEPUMEHTAIBHBIX 3a/1a4 TI0 TEME

«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COETMHEHUI




48

['eHeTnueckas CBI3b MEK/1y KllaCCAaMU
HEOPraHWYECKUX COCAMHEHUI

49

O0001IeHME U cUCTEMATHA3alU 3HAHUM

50

KonTtposnsHas padota Ne3 mo teme
"OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coeMHeHuin"

o1

[TepBbie mOMBITKH KiTacCUPUKAIIIT
XUMHUUYECKHUX 3JIeMeHTOB. [loHsATHE O Tpynax
CXOIHEIX DJIEMEHTOB

52

[Tepuoanueckuii 3axkoH u Ilepuoanyeckas
cucTeMa XUMHIecKuXx 3yemenToB /I, W.
MeuneneeBa

53

[lepuop1, TPYIIIBL, TOATPYIIIIBI

54

Crpoenue atomMoB. CocTaB aTOMHBIX SIJIEP.
N3oronsl

55

CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
anemMeHToB [leprnoanueckoit cucrems /1. M.
MeuneneeBa

56

XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA 10
ero noJjoxxeHuto B [lepuoanyeckoii cucreme
. Y. MeHnaeneeBa

57

3nauenue Ileproauueckoro 3akoHa s
pa3BuTUA HayKu U npaktuku. . M.
MeHeneeB — yd€HBIN, MEAAror u
IpaXkIaHUH

58

PesepBHriit ypok. O6001eHNE U
cucreMaru3anus 3Hauui / Becepoccuiickas
poBepoyYHas pabora




KonTtponesnas padora Ne4 o treme «Ctpoenue

59 aroma. XumHu4eckas cBsi3b» / Becepoccuiickas 1
poBepoYHas pabora

60 DNEeKTPOOTPUIIATETBHOCTh aTOMOB 1
XUMUYECKUX JIEMEHTOB

61 HNoHHas xumudeckas CBs3b 1

62 KoBanenTHas nossipHasi Xumudeckast CBsI3b 1

63 KoBaneHnTHas HenosipHast XUMUYECKas CBSI3b 1

64 CreneHb OKHCICHUS 1

65 OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINN 1

66 OKuCIUTENN 1 BOCCTAHOBHUTEITN 1
Peseprubiit ypok. O6001IeHNE 1

67 cucTeMaTru3alys 3Hanui mo reme «CtpoeHue 1
aromMa. XUMHUYECKas CBSI3b»

68 PesepBubiit ypok. O600mIeHNE 1 1
CHCTeMaTH3alys 3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IPOBEPAEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT PAMMBI

8 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaTbl 0CBOCHUA OCHOBHOI
06p330BaTeJ'lI)H0]71 nmporpaMMbIl OCHOBHOT 0 00mero oﬁpasoBa}mﬂ

1

IIo Teme: «HepBOHa‘IaHBHBIG XUMHNYECKHUEC ITOHATHUA»

11

PaCKpLIBATh CMBICJI OCHOBHBIX XUMHUYCCKUX HOHATHIH: aToM,
MOJIEKYy/1a, XHMHYECKHH JJIEMEHT, IPOCTOE BEHIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAS), BAJIECHTHOCTb,
OTHOCWTENIbHAsi aTOMHAasi M MOJIGKYISIpHAas Macca, KOJHYECTBO
BEIIECTBA, MOJb, MOJIIPHAS Macca, MaccoBas JOJS XHMHYECKOTO
JJIEeMEHTa B COEAMHEHHUH, MOJISIPHBIN 00BEM, XMMHUYECKas peaKius,
KIIaCCU(UKAIIUSA  PEaKIMi:  peakluh  COCTUHCHHS,  PEaKIuu
pa3OKEHUs, pEaKIMH 3aMEIIeHUs, pEeaKnuh OOMeHa, 5K30- |
SHIOTEPMHUUYCCKHE PEaKIHNH, TEIIoBOW A((EeKT peakuuu, pacTBop,

MaccoBasi J10Jis BellecTBa (IPOLEHTHAs KOHIIEHTPAIlUs1) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aWMOCBA3b OCHOBHBIX XHUMHYCCKHUX MMOHATUH H

IMPUMCEHATH OTU IIOHATHS IIPU OIMMMCAHUHN BECUICCTB U UX npeBpameHHﬁ

1.3

HCII0JI30BaTh XUMHUUYCCKYIO CHMBOJIMKY JIA COCTaBJICHUSA (bOpMy.]'I

BEIIECTB U YPaBHEHUN XUMUYECKUX PEaKIIUi

1.4

PACKPLIBATb CMBICJI 3aKOHOB COXpaHCHHUA MacCcChbl BCIICCTB,
IIOCTOsIHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPpHOIO  Y4Y€HHA, 3aKOHa

ABorajipo

15

OIIPCACIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHaprIX

COCIMHCHHUAX

1.6

KJ'IaCCI/I(i)I/ILII/IpOBaTL XUMHUYCCKUE PpCaKIun (HO qucily H COCTaBy

Y4YaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEINIOBOMY 3PQEKTY)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIHO MOJICKYIIIPDHYIO U MOJIIPHYHO MacCChbl

BCIICCTB

1.8

BBIUUCIIATE MACCOBYIO JOJIIO XUMHUUYCCKOI'O0 JJICMCHTA IIO (I)OpMy.TIe

COEIUHEHNS,

1.9

BBIYUCIIATE MAaCCOBYIO JOJIIO BCUICCTBA B paCTBOPC




1.10

MPUMCHSTh €CTECTBEHHOHAYYHBIE METOMbI MO3HAHUS — HAOIIOJCHNUE,
U3MEpEHUE,  MOJICIMPOBAHUE,  OKCIEPUMEHT  (peasibHbli U

MBICJICHHBIH)

ITo Teme: «BaxHeIKe NpeICTaBUTEIN HEOPTaHUYECKUX BEILIECTBY»

2.1

pacKpbeiBaTb CMBICI  OCHOBHBIX XMMHUYCCKUX TIOHSTHH: OKCH ],

KHCJI0Ta, OCHOBAHUEC, COJIb

2.2

ONpCAC/IAATh NPHUHAIICIKHOCTL BCIICCTB K OHpCI{CHéHHOMy KJ1acCcy

CoeMHEeHu! 1o popmynam

2.3

KﬂaCCI/I(i)I/IHI/IPOBaTB HCOPTaHNYCCKUEC BCUICCTBA

2.4

XapakTepu3oBaTh  (ONMHMCHIBaTh) OOLIME XMMHUYECKHE CBOMCTBa
BELIECTB Pa3JMUYHBbIX KJIaccoB, MOATBEpPXkIas ONMHCAHWE NpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIU

2.5

IIPOrHO3UpoOBaAThH CBOICTBa B€OICCTB B 3aBHCHUMOCTH oT HuX
Kau€CTBCHHOI'O COCTaBa, BO3MOXHOCTH IMMPOTCKAHUA XWMHYCCKUX

HpeBpaH_[eHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

clIeIoBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYyIOW H
1abopaTOpPHBIM 00OpYIOBaHWEM, a TaKXKE MpaBUiiaM OOpaIIeHUs C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSAMHU TIO BBINOJIHEHUIO
71a00PAaTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYCHHIO M COOMpaHHIO
ra3zoo0pa3HbIX BEMIECTB (BOJIOpOJa M KHUCIOPOJIa), MPUTOTOBICHUIO
pacTBOpOB C ONPENENIEHHON MaccoBOM J0Jiell PacTBOPEHHOTO
BEUIECTBA, MJIAHUPOBAThH U NMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 0
pacmo3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOIIBIO

WHIUKATOPOB (JakMyc, GpeHodranernt, MeTUIOpaHK U IPYTHUE)

2.7

IMPOBOANUTH paC‘léTH 0 YpaBHCHHUIO XUMHWYECKOH pcaknuuu

ITIo Teme: «Hepnonnqecxnﬁ 3aKOH H HCpI/IOI[I/I‘leCKaH CHUCTEMA
XHUMHNYCCKHUX JJICMCHTOB I[ . Menpeneena. CTpOCHI/Ie aTOMOB.

Xumunaeckas cBI3b. OKHCIUTEIbHO-BOCCTAHOBUTEILHEIC peaKuun»

3.1

PacKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MOHSTHIM: AApPO aToMa,
3J'IeKTp0HHLII71 clion aToMa, aToOMHas 0p6I/ITaJ'H>, paauyc atroma,
XUMHUYCCKasd CBA3b, NOJISIpHAA MW HEIOJIAPHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPpULIATCIIBHOCTh, HWOHHAA CBA3b, HWOH, KATHOH, daHHWOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(i)I/IL[I/IpOBaTL XUMHUYCCKUEC DJICMCHTHI




3.3

ONHCBHIBATh M XapakTepu3oBaTh TabnuuHyto ¢opmy Ilepuonnveckoit
CUCTEMBl XMMMUYECKHUX 3JEMEHTOB: pa3jM4yaTh IOHATHUS «TJIaBHAs
noarpynna (Arpynna)» u «mobouynas mnoxarpynna (brpynma)y,

«Malble» U «OO0JIbIIIHEY MEpUOJbI

3.4

packpsiBaTh cmbici [lepuogmueckoro 3akona [[.M. Menneneena:
ACMOHCTPUPOBATh NIOHUMAHUC HepI/IOI[PI‘{CCKOfI 3aBUCUMOCTH CBOMCTB
XUMHUYCCKHUX DJJICEMCHTOB OT HX IIOJOXCHUA B HepHOﬂquCKOﬁ

CHUCTEMC

3.5

COOTHOCUTHh  O0O3Hau€HHus, KOTOpblE HMEITCI B  Tabiuie
«Ileppognyeckass  cucreMa  XUMHUYECKMX  dneMeHtoB  JI.M.
MenzeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMUYECKHX DJJEMEHTOB (COCTaB MW 3apaj sjapa, oOliee 4YHciIo

JJIEKTPOHOB U pacnpeeNeHue X MO AIEKTPOHHBIM CIIOSIM)

3.6

ONpEaACIATh CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COEIMHEHUSIX

3.7

OTIPEeNeNsATh BUJl XUMHUYECKOW CBS3M (KOBAJICHTHAass W WOHHAs) B

HEOPraHN4CCKUX COCTUHECHUAX




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKRAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHA

11

[Ipenmer xumuu. Ponp XMMHUM B KM3HM 4YEJIOBEKA. XHMUS B CHUCTEME HAYK.
Tena u BemiecTBa. @U3MUYECKHE CBOMCTBA BEIECTB. ATpErarHOE COCTOSHHUE

BCIICCTB

1.2

ITonsarue o MeTomax mo3HaHusa B Xxumuu. Yuctele BemecTtsa U cmec. CriocoObl

pa3aeneHust cMecei

1.3

ATOMBI © MOJICKYIJIBI. Xumuueckre djeMeHThl. CHMBOIBI  XHUMHUYECKHUX

251eMeHTOB. [IpocThie U ClI0KHBIE BEIEeCTBA. ATOMHO-MOJIEKYJIIPHOE yYEHHE

14

Xumuyeckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcHTEeNbHas  aTOMHasg — Macca.
OtHocuTenbHas MOJEKYIsIpHas Macca. MaccoBas 10JI1 XMMHUYECKOTO JJIEMEHTA

B CO€IUHECHNU

15

KonunuectBo BemectBa. Mok, MosisipHass Macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M YHCIa CTPYKTYPHBIX €IUHHUIl BemecTBa. Pacuérel mo ¢opmynam

XUMHAYECKUX COETUHEHNI

1.6

Ouznyeckue U XMMHUYECKUE SBJICHHS. XHUMHUYecKas peakius U e€ MpHU3HaKU.
3aK0oH COXpaHEHHUs MacChl BENIECTB. XUMUYEeCKHe ypaBHeHus. Kinaccudukarms

XMUMHUYECKUX peakluuil (COeUHEHUS], PA3I0KEHUS, 3aMEIICHHsI, 0OMEHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCYI0H, C MPaBHIaMH
pabotel B Jsaboparopuu u npuémMamMu oOpamieHus ¢ JabopaTOpHBIM
00OpyJIOBaHHEM, H3YYCHHE W OIUCaHWEe (HU3MYECKUX CBOWCTB 00pa3IoB
HEOPraHMYECKUX BEIIECTB, HaOmonueHne Qusndeckux (IJIaBJICHUE BOCKA,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KMIICHUE W KOHJCHCAIIUS BOJbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, MPOKAJIMBAHWUE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJa C KHCIOTOW) sIBJICHUW, HAONIOJICHHME M OIHCaHHE
NPU3HAKOB TMPOTEKAaHWs XUMHUYECKHX peakiuid (pasjokeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTBI C XJIOPHIOM Oapusi, pa3iokKeHHEe
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJICHCTBUE jKelie3a ¢ PACTBOPOM
conmu menu(Il), m3yuenue cnocoGoB pa3aeneHus: cMeceil (C MOMOIIBI0 MarHuTa,
¢bunbTpOBaHUE, BBHIMAPUBAHUE, AUCTUILIALNS, XpoMmaTtorpadus), MpoBeacHHE

OYUCTKH HOBapeHHOﬁ COJIH, Ha6.IIIOILCHI/IC " OIIMCAaHUC PE3YJIbTATOB IIPOBCACHUS




OIIbITa, HWJUIIOCTPUPYIOLICTO 3aKOH COXpaHCHHA MACChbl, CO3JaHUC Mojenei

MOJIEKYJ (I1apOCTEPHKHEBBIX)

Baxwueline npeacTaBuTeNM HEOPraHMUYECKUX BEILIECTB

2.1

Bo3ayx — cmecs rasoB. CocraB Boszayxa. Kucimopon — smeMeHT u mpoctoe
BemiecTBo. HaxoxaeHue Kucinopoaa B mpupoje, Gu3NYecKne W XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kuciopona. CriocoObl
IOJy4eHUsT KHCJIOpoJa B JIAOOpAaTOpUM M TNPOMBINIICHHOCTH. Kpyrosopor

Kuciaopo/a B npupoje. O30H — auIoTponHast MoAUDUKALIMS KUCIOpoa

2.2

TemnoBoil 3¢ (hekT XMMHUECKON peaKklMK, TEPMOXUMHUYECKUE YpaBHEHUS, K30~
U SHI0TEPMUYECKUE peaklny. TOMIMBO: yrojab U MeTaH. 3arpsi3HeHue BO3/1yXa,

YCHJICHHE MMapHUKOBOTO 3P deKTa, pazpyluieHne 030HOBOTO CIIOsI

2.3

Bonopon — anemeHT u npocroe BemecTso. Haxoxaenne Bogopoaa B MpUpoae,
¢u3nueckue M XMMHYECKHE CBOICTBA, NMPUMEHEHHUE, CIOCOOBI MOJyYEHHS.

Kucnotsr 1 conmun

2.4

MoutsipHbiii 00BEM razoB. PacuéTsl Mo XMMHUYECKUM YpaBHEHHSIM

2.5

®duznyueckue cBoWcTBa BOoAbl. Boma kak  pactBoputenb.  PacTBOphI.
HaceiieHHbple 1 HEHACBIILIEHHBIE PACTBOPBL. PacCTBOPHUMOCTH BELIECTB B BOJE.
MaccoBasg J10Jisi BelIecTBa B pacTBOpe. XHMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpOB B MPHUPOJE M B KU3HU 4elloBeKa. KpyroBopot
BOJIbl B TpUpOJE. 3arps3HeHue NpUPOAHBIX BoA. OXpaHa W OUYHMCTKA

IMPUPOIHBIX BOJI

2.6

Knaccudukanus nHeopranmveckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHJIOB:  coJieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aMdoTepHbIE) U
HecosieoOpazyromue. Homenknatypa okcumoB. DHU3WYECKHE U XUMHYECKHE

CBOMCTBA OKCHJIOB. HonyquHe OKCH 0B

2.7

OcHoBanus. Knmaccudukanuss ocHOBaHMIA: HIENOYM U HEPACTBOPHMBIE
ocHoBaHus. HoMmeHknatypa ocHoBaHuil. @uU3NUECKUe U XUMUYECKHE CBONCTBA

ocHoBaHuH. [lonyyeHrne 0oCHOBaHUM

2.8

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. dusnueckue u
XUMHYECKHEe cBoWcTBa KucioT. Pganm aktmBHOcTh MeTaiuioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

29

Comu. Homenknatypa cosieil. Pu3ndeckue M XMMHUYECKHUE CBOMCTBA COJIEH.

ITony4yenue conei

2.10

I'enetnueckas CBA3b MCKAY KJIaCCaMU HCOPTaHNYCCKUX COCIUHEHUIN




2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpHKaHUS
KHUCJIOpOZa B BO3AyXe, IMOJIydeHHE, COOMpaHHe, paclo3HABaHUE U H3Y4YCHUE
CBOMCTB KHCJIOPOJa, HAOMIOACHUE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOJOM U
yCIIOBUSI BOZHUKHOBEHUS UM MpEKpallleHus TopeHus (moxapa), 03HaKOMJIEHHUE C
oOpa3LaMu OKCHJIOB U OIMCAaHME MX CBOICTB, MOJy4Ye€HUE, coOupaHHe,
pacrno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpOJa (rOpeHue), B3aUMOJCHCTBHE
BojiopoJa ¢ okcuaoM Menu(1l) (Bo3MokKHO HCIOIb30BaHUE BUJIEOMATEPHAIIOB),
HaOmroieHre OOpaslloOB  BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTENl pAacCTBOPEHMs BELIECTB C pPa3IMYHOM pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM J0JIEW PaCTBOPEHHOIO
BEILECTBA, B3aHMOJEHCTBHE BOJABI C MeETaulaMd (HAaTpUEM U KaJbI[UEM)
(BO3MOXXHO HCIOJIB30BaHUE BHJIEOMATEPHAIIOB), OIpPEAEICHUE pPACTBOPOB
KHCIIOT M IIeJ0Yell C TMOMOIIbI0 HHAWKATOPOB, HCCIEIO0BaHUE OO0Opa3IoB
HEOPraHMYECKUX BEIIECTB pAa3JIMYHbIX KJIaCCOB, HAOIIOACHHE W3MEHEHUS
OKpackl HHJIMKATOPOB B pacTBOpax KHCIOT U IIeJo4yel, H3ydyeHue
B3aumoeiicTBus okcunga meau(Il) ¢ pacTBopoM cepHON KHCIOTHI, KHUCIOT C
MeTaJlJlaMH, peakiuil HeMTpanu3aluy, molydeHne HepacCTBOPUMBIX OCHOBAaHUM,
BBITECHCHME OJHOIO0 MeTajlla JPYTMM U3 pacTBOpa COJM, PpELICHHE
JKCIEPUMEHTAJIBHBIX 3a1a4 10 TeMme «BakHelue KIIacChl HEOPraHMYECKHX

COCTMHEHUI

[Tepuoanueckuii 3akoH u [lepuoandeckas cucTeMa XUMUYECKHX SJIEMEHTOB
H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKasl CBsI3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCIIbHBIC pCaKIIUN

3.1

[lepBpie mONBITKM KIAcCUUKALMU XUMHUYECKUX deMeHTOB. [lonstue o
IPYINIax CXOTHBIX AJIEMEHTOB (IIEJOYHBIE U IIEIOYHO3EMENIbHbIE METaJllbl,
TaJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyloT aMdoTepHbie

OKCHABbI U THAPOKCHUIbI

3.2

Ilepuoanueckuit 3akoH. [lepruoanyeckas cucrema XuMudeckux ssnemMenTon 1. 1.
Menneneena. KopoTtkonepuoanas n JUTMHHOTIEPHUOTHAS hopmbI
[lepuonnueckont cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsl u rpynnbl. PU3HYECKHM CMBICH MOPAIKOBOIO HOMEpPA, HOMEPOB

INepruoaa U IrpyImiibl 3JIEMCHTA

3.3

CTpOGHI/Ie aroMoB. CocTaB aTOMHBIX AAep. H30TOMnHI. 3J'IeKTp0HBI. CTpOCHI/Ie
QJICKTPOHHBIX 000JI0YeK  aTOMOB MEPBBIX 20 XUMHYECKMX DJIIEMCHTOB

[Tepuonnueckon cucremsl .M. Menneneesa. XapakTepuCTUKa XUMHUYECKOTO




3JeMEeHTa 1o ero noJsoxenuto B [lepuonnueckoit cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHHUs pajadyca aTOMOB XHMMUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TpyNIaM U IIEpUOAAM.
3nauenue [lepunonnyeckoro 3axoHa u llepuonnyeckoil cucTeMbl XMMHUECKUX
3JIEMEHTOB JUIsl pa3BUTUA Hayku W npaktuku. J.W. MenaeneeB — y4€HbI U

rpaKJaHUH

3.5

Xumnueckass cBsi3b. KoBaneHTHass (MOJsipHAas ¢ HEMOJISIpHAs)  CBSI3b.

9JIGKTpOOTpI/IIIaT€JH)HOCTI) XHUMHYECKUX dJIeMEeHTOB. loHHAas CBS3b

3.6

Crenenpb oxuciaeHus. OKHUCIUTEILHOBOCCTAHOBUTEIIBHEIC pCaKkuum. Hpoueccm

OKHCJICHHS X BOCCTAHOBJICHMSA. OKHUCIMTEIN H BOCCTAHOBUTEIIH

3.7

XUMUYECKUN HKCHEPUMEHT: H3Y4€HHE O0O0pa3lloB BELIECTB METAIJIOB U
HEMETAJUIOB, B3aMMOJCHCTBHE THJIPOKCHAA LHUHKA C PAaCTBOPAMH KHCIOT H
LIeJI04Y€el, MPOBEIECHNE ONBITOB, WUIFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTEJbHBIX peakuil (rOpeHue, peakiiui pa3ioKeHHs, COeTUHEHN )




INPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBLHOM ITIPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TpeOOBaHNUS K MPeIMEeTHBIM pe3y/ibTaTam
0a30BOr0 YPOBHSI OCBOCHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOTI0 00111ero oopa3oBanusi Ha ocHoBe ®PI'OC

1

[Ipencrasnenue:

11

O TI03HABAaEMOCTH SIBJICHUH MpUPOJbl, MOHUMaHHE OOBEKTUBHOMU
3HAYMMOCTH OCHOB XMMHUYECKOM HayKH Kak 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIel KyIbTypbl M HpPaKTHUYECKOU
JEeATENbHOCTH YEJIOBEKAa B YCIOBHUSX COBPEMEHHOIO OOIIECTBA;

IIOHUMAaHUEC MECTAa XUMHU CPEAN APYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOJIaX MO3HAHUS, B TOM YHUCJE 3KCIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJaX MCCICAOBAHUS BEHIECTB W  HU3YYEHUS
XUMHYECKUX PEaKIMi; YMEHHE MCIOJb30BaTh MOJEIH IS

00BsCHEHUS CTPOCHUS aTOMOB M MOJIEKYJT

1.3

o cepax npodeccuoOHANBFHON AESITEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHMSIX
XMMHYECKON HayKd, 4YTO IO3BOJIMT OOy4aloUIMMCSl paccMaTpuBaTh
XUMHIO Kak cdepy cBoet Oyaymieil mpodeccnoHalbHOM 1eSTeIbHOCTH
U c/ejaTh OCO3HAHHBIM BHIOOP XUMHUU KaK MPOQUILHOTO MpeaMeTa

IpU [Iepexo/ie Ha YpOBEHb CPeIHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOHN XUMHUUYECKHX 3HAHUM U YMCHHUE IPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpast BKIIIOYacT:

2.1

Ba)KHEHIIE XUMHYECKHE IIOHATHS. XHMHUUYECKHH DJJIEMEHT, aToM,
MOJIEKYJIa, BEI[ECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPOJIHAs CMECh, OTHOCHTENIbHbIE aTOMHAas M MOJEKYIspHas
MacChl, KOJHMYECTBO BEIIECTBAa, MOJIb, MOJIIPHAs Macca, MOJISIPHBIHA
00BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, CONb (CpemHss), XUMHUYECKas
peakuusi, peaklUu COCIUHEHHUs, PEaKUUU pa3JI0KEeHHs, pEeaKIHu
3aMelleHus, Peakui oOMeHa, TerIoBoi 3(pdexT peakiuu, 3K30- U
SHIOTEPMHUYECKHE PEAKIIMHM, PacTBOP, MAccoBas JOJS XUMHYECKOTO
3JIEeMEHTA B CO€MHEHUH, MaccoBasi 10J1s1 U MPOLIEHTHAsA KOHLEHTPALUs

BCIIICCTBA B paCTBOPC, AP0 aTOMaA, 3J'ICI(TpOHHBII71 clou aToMa, aTOMHas




opbutanb, paauyc aroma, BaJCHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasi CBSA3b, dJIEKTPOOTPULATEIILHOCTD, ITOJIIPHAS U HENOJIApHAs
KOBQJICHTHAsI  CBsI3b, MOHHAs  CBS3b, METALIMYECKAs  CBS3b,
KpUCTAJUIMUECKass pelérka (aToMHas, HWOHHAas, MeTaJlJIn4yecKas,
MOJIEKYJIIpHAsi), MOH, KaTUOH, aHWOH, 3JIEKTPOJUT U HEAIEKTPOJIUT,
JNMEKTPOJIUTHYECKAs] JUCCOLMANNs, pPEaKIUH HOHHOTO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEaKUHMH,  OKHUCIUTEIb U
BOCCTAHOBUTENb, OKUCICHHE W  BOCCTAHOBICHHUE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble U HeoOpaTHMbIE peakluy,
CKOpOCTb XUMHYECKOM peakiuu, Kataimsatop, [IJIK, kopposus

MCTaJIIIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbI XUMHUM: 3aKOH COXPAHEHHsI MacChl,
nepuoguyeckuii  3akoH JI.MI. MeHnneneeBa, 3akOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpO

2.3

TEOpUn XUMUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHs, TeopHus

3JIEKTPOJIUTUYECKON TUCCOLIUALINN

Brnagenune ocHOBaMM XUMUYECKOW TPaMOTHOCTH, BKJIFOYAIOILICH:

3.1

YMEHUE MPaBUIBHO UCIIOIH30BaTh U3YYCHHBIC BENIECTBA U MATEPHUAITBI
(B TOM dYHCle MUHEpalbHBIC YHAOOpEHHs, METaUTbl M CIUIABBHI,
NPOAYKTHl TIEPepaObOTKU TPUPOIHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpupomHOTO Ta3a, HepTH) B OBITY, CEIBCKOM XO3SIMCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIs. OpTraHU3Ma YelIOBEKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEIICCTB

U XUMHYCCKHX ITPOLECCOB HA OPraHu3M 4YCJIIOBCKA M OKPYXKaKOIIYIO

IPUPOJIHYIO CPETY

3.2

YMCHHUEC HUHTCIPpUPOBATL XUMHUYCCKUC 3HAHUA CO 3HAHUAMU APYIrUX

y‘le6HBIX nmpeaMETOB

3.3

HaJIN4YHC OIIbITa pa6OTLI C Pas3IMYHbIMU HMCTOYHHKaAMHU I/IH(bOpMaI_II/II/I
10 XHMMHHU (Haquaﬂ U HAYYHO-NOITyJIApHas JIMTCpaTypa, CJIOBApH,

CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATb I/IH(l)OpMaI_II/IIO O BCIICCTBAX, HX
IMpEeBpalICHUAX 151 MMPAKTUYICCKOM IMPUMCHCHUN u YMCHHC

HCIIOJIb30BaTh €€ It peaicHuAd y‘le6HO'H03HaBaTeJ'IBHBIX 3a1a4

Bnagenne ocHoBamMu IOHSTHHHOTO arrmapara M CHUMBOJHUYCCKOTO

A3bIKa XMMHH I COCTaBJICHUA (I)OpMy.TI HCOPraHNMYCCKUX BCUICCTB,




YPaBHCHMH  XMMHUYECKHX  pEakUud; OCHOBAMM  XUMHUYECKOH

HomeHknarypsl (IUPAC u TpuBuaibHOM)

YMeHue oOBACHATH CBS3b MOJOXEHHS 3ieMeHTa B Ilepuonmveckoit

CUCTCME C UYHMCIOBBIMU XapaKTCPHUCTHUKaAMHU CTPOCHUSA AaTOMOB

5 XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsia sapa, oOIee Yucio
JJICKTPOHOB), PACIpPEICICHHEM JJIEKTPOHOB [0 SHEPreTUYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOI0B, KATHSI U KBNS
IIpencraBnenne O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XAMHYECKHAX JJIEMEHTOB (paJiyc aroMma, JJIEKTPOOTPHIATEIHHOCTS),

6 MPOCTBIX W CJIOXKHBIX BEHIECTB OT TIOJOXKEHHUS DIIEMEHTOB B
[Tepuognueckoit cucreme (B MalblXx TMepuUoOJaX U  TJABHBIX
MOJITPYTINAx) U JJIEKTPOHHOTO CTPOSHUS aToMa

7 YMenne kinaccuuiupoBarh:

7.1 XHUMHUYECKHE IIIEMEHTHI

7.2 HEOPraHMYECKHE BEIIeCTBA

7.3 XUMUYECKHE PEAKITUN

8 YMeHue onpeensTh:

81 BAJICHTHOCTh W CTEIICHb OKHUCIICHHS XUMHUYECKUX AJIEMEHTOB, 3apsij

' HMOHa

82 BHUJI XUMHUYECKOW CBSI3M W THUIl KPHUCTALINYECKONW CTPYKTYpPHI B

' COCAMHEHUSX

8.3 XapakTep cpepl B BOJIHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHMIA)

8.4 OKHUCJIUTEND U BOCCTAHOBUTEIIb

9 YMeHne xapakTepu30BaTh (PU3NYECKUE U XUMHUECKHE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOpoA, Tpadur, ammas,

9.1 KpEeMHHH, a30T, ¢ocdop, cepa, XJIop, HATPHH, KaJIUi, MarHui,
KaJIbLIUH, aJTIOMHHHH, KEJIe30)
CIIOKHBIX BEIECTB, B TOM YHCJIE WX BOJHBIX pPacTBOPOB (Boja,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJA, OKCHIBI U THUIPOKCHUIBI

9.2 metanoB [-IIA rpynmn, amtomunus, menu (II), umnka, xeneza (II u

. II1), oxcuapr yrnepona (II u IV), xpemuus (IV), azora u gocdopa (111
u V), cepl (IV u VI), cepuucras, cepHas, a30THCTas, a30THasi,
(docdopHas, yroiapHasi, KpeMHUEBAsI KUCIOTAa U UX COJIH)

9.3 NPOTHO3UPOBATh W XapaKTepu3OBaTh  CBOWCTBAa  BEIIECTB B




3aBUCHMMOCTHU OT HX COCTaBa W CTPOCHHA, IMPUMCHCHHC BCHICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXXHOCTb MMPOTCKAHUA XUMHWYCCKUX

HpeBpameHMﬁ B pa3JIMYHbIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHUSI PEAKLUH, B

10
TOM YHCJIE:
10.1 peakuuii HFOHHOro oOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
10.3 WUTIOCTPUPYIOIIUX ~ XUMHYECKHE CBOMCTBA HM3YUYEHHBIX KJIACCOB
' (Tpymim) HeOpraHU4YeCKUX BEIIECTB
10.4 MOITBEPIKIAIOIINX TCHETHICCKYIO B3aUMOCBSI3b MK Ty HUMU
11 YMeHnue BIYUCIATh (IPOBOJIUTH PACUEThI):
11 OTHOCUTEJIbHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
' MacCcOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTA B COETMHEHNU
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 [0 YPaBHEHMSIM XUMUYECKHX pEaKUUd U HaXOOUTh KOJIUYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB UM MPOAYKTOB pEeaKIUuU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydHOTro  TMo3HaHus  (HalirogeHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHNE) IPU U3YUYEHUU BELIECTB U
' XMUMHYECKUX SIBIICHUH; yMeHHE cQOpMYyIHpoOBaTh MpodiaemMy U
IPEJUIOKUTH MYyTH €€ pelIeHus
125 Oe3omacHON pabOThl ¢ XUMHUYECKHMMH BELIECTBAMH, XHMHYECKOM
' OCy/I0H 1 TabOpaTopHBIM 000PYI0BaHHEM
npaBWJIaMy 0€30MacHOro 0OpallleHus ¢ BeECTBAMH, HCIIOIb3yEeMbIMU
B MOBCEHEBHOM XKM3HU, TIPABUIIAMU MOBEICHUS B LIEISIX cOepeKeHus
e 3I0POBbsI M OKpYKaloIleld MNPUPOAHON Cpelbl; MOHMMAaHHUE Bpea
' (omacHOCTH) BO3JIEHCTBUS HAa JKMBBIE OPraHU3MBI OINpPEACTEHHBIX
BEIIECTB, CMIOCOOOB YMEHBIICHUS M MPEJOTBpAIICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTuyecKuX HaBBHIKOB IJIAHHPOBAHHS M OCYIIECTBICHHUS
CIEYIOIINX XUMUYECKHX IKCTIEPUMEHTOB!
131 U3yYeHHE U OMHCaHNue PU3NIECKIX CBOWMCTB BEIIECTB; O3HAKOMJICHHE

C (I)I/I3I/I‘-IGCKI/IMI/I )41 XUMHUYCCKUMU SIBJICHUAMU,; OIIBITHI,




WUTIOCTPUPYIOIIUE MPU3HAKU TPOTEKAHUS XUMHUUYECKUX PEAKIUI

13.2

U3y4CHHE CIIOCOOO0B pa3eseHus cMeceilt

13.3

NOJTy4eHHE KHCIOpOoJa M M3YY4EHHE €ro CBOWCTB; IOJIY4EHUE
BOJIOPOJIa U U3YyYEHHE €ro CBOMCTB; IOIy4EHHE YIIIEKUCIOTO ras3a H

HN3YUCHHUC €TI0 CBOI>'ICTB; MOJIY4YCHUC aMMHUaKa U U3y4YCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACHEHHOW MAacCOBOM  JOJIEeH

PacTBOPEHHOTO BEILIECTBA

135

[IPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIIOpaHXKa u
dbenondTanenHa) I ONpENCICHUs] XapakTepa Cpellbl B pacTBOpax

KHUCJIOT U LIej0Yei

13.6

WCCIICIOBAHUE M OMNMUCAaHHE CBOWCTB HEOPTraHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB; U3YYEHUE B3AMMOACHCTBUS KUCIIOT C METAJIJIAMH,
OKCHJaMU  METajulOB,  PAacTBOPUMBIMU W HEPACTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH; TIOJY4YEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajla JpYrMM W3  pacTBOpa  COJIH;
ucciueaoBaHue aM(OTEpPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS U

LUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIACChI
HEOPraHMYECKUX COEIMHEHUIY; «DNEKTPOIUTHIECCKAS
IUCcconMalnsay; «BakHeHIIue HeMETaUIbI U HUX COCOUHECHUSI);

«Baxxnennne MeTalIbl U UX COCIUHCHUA»

13.8

XUMUYECKUE IKCIICPUMEHTHI, WJUTIOCTPUPYIOIIHE MIPU3HAKU
MPOTEKAHUS PEAKIMid MOHHOrO OOMEHA; KaYeCTBEHHBIC PEaKIMH Ha
HNPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax HMOHBI: XJIOPHJI-, OpOMHI-,
uonua-,  cynbdar-, ¢ocdar-, kapOOHAT-, CHIHMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI aMMOHHMSI, MarHusi, KajbI¥s, aIFOMUAHUS,

xkenesa (2+) u xkenesa (3+), meau (2+), nuHKa

14

YmMmenue:

14.1

MNPEACTABIATE  PE3YJIbTATBI  3KCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTCJIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIABJEITH OSMIIMPUYCCKUC

3aKOHOMCPHOCTU

14.2

YCTAaHABJIMBATb CBA3U MCKAY PCAJIbHO Ha6J'II-OI[aeMBIMI/I XUMHNYCCKNMHU
SABJICHHUAMU U IIpOHECCaMU, IPOUCXOAAINMHA B MAKPO- U MUKPOMUPE,

O0OBSCHSITH IIPpUYNHbI MHOFOO6p3.3PI${ BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, TIPOBEPAEMBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TTOHATHUS
11 YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus cMece
12 ATOMBI W MOJIEKYIbl. XUMHUYECKHE dJeMeHThl. CHMBOJBI  XUMHYECKHX
' aneMeHTOB. [IpocThie 1 CIIOKHBIE BEIIECTBA.
13 Xumnuaeckas Gpopmyna. BareHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. CTerneHb
' OKHUCJICHUS
3aKOoH TIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOcHUTENbHAasT aTOMHas Macca.
14 OTtHOocuTeNnbHas MOJIEKYJsIpHas Macca. MaccoBas J0JI1 XUMHAYECKOTO 3JIEMEHTA
B COCIMHEHUU
15 KomnuectBo BemectBa. Monbs. MonsipHas macca. MossipHbIii 00BEM Ta3oB.
' B3anMocBsI3b KOMMYECTBA, MACChI M YHCJIa CTPYKTYPHBIX €IMHHUI] BEIIECTBA
16 ®u3nuecKkue U XMMHUYECKHE SBJICHHUS. XHMHUUYECKAsl peakuusl U €€ NPU3HAKHU.
' 3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMHYECKHE YPABHECHUS
5 [Tepuonnueckuii 3akoH u Ilepuomuyeckass cucTeMa XUMHYECKUX HIEMEHTOB
.. MenneneeBa. CTpoeHHne aTOMOB
[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XuMudeckux snementon J[. M.
2.1 MengneneeBa. I[lepuoasl u rpynmnbl. @U3HYECKU CMBICT HOPSIAKOBOIO HOMEPA,
HOMEPOB MEpUOJa U IPYIIIBI JIEMEHTA
Crpoenue aromoB. CoctaB aToMHBIX siaep. M3oTombl. DiekTpoHbl. CTpoeHue
2.2 AJIEKTPOHHBIX  000J04Yek aTtomMoB TiepBbIXx 20 XMMHYECKHX JJIEMEHTOB
[Tepuonuueckoit cucremsl JI.M. Menpaeneena
3aKOHOMEPHOCTHU B M3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
NEpUOJIOB, Kalus, KajblUs (paauyca aToMOB, O3IIEKTPOOTPULIATEIHHOCTH,
2.3 METAIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) H HUX COCJUHEHUNA B
COOTBETCTBUMU C TIOJIOKEHHEM »3JeMeHTOB B Ilepuommueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 Crpoenue BeniecTsa
Xumuueckass cBsi3b. KoBaneHTHass (monsipHas M HEMOJSpHAs)  CBSI3b.
3.1 DNEeKTPOOTPULIATENBHOCT,  XMMHYECKMX  3JeMeHTOB.  MoHHas  CBs3b.

Merannuyeckas CBs3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, METAJUIMYECcKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAIMYECKON PEIIETKH U BUAA

XUMHYECKON CBA3U

Baxueiine npeAcTaBUTENIM HEOPraHWYECKHX BewecTB. Hemertamibl u ux

COCAMHCHUS. Merannsl 1 uxX COCAMHCHU A

41

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(pOoTepHBIE) 51
HecosieoOpa3yrolye; OCHOBaHMK (IIENOYM W HEPAaCTBOPUMBIC OCHOBAHWS);
KHUCIOT (KHCIOpPOJCOAEpKalIMe U  OECKUCIOPOJHBIE, OIHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

4.2

@u3nYecKue MW XMMHYECKHME CBOMCTBA MPOCTHIX  BEIIECTB-HEMETAJUIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/Ia, Cephl, a30Ta, hochopa, yriaepoaa, KpeMHHUS

4.3

dusnyueckrie U XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-METAJIJIOB: JIMTHUA,
HaTpus, Kajlusd, Marius W KajJbLusd, allOMUHHA, KCEIIC3a. BHCKTPOXI/IMI/I‘ICCKI/Iﬁ

PAI HAIPSIKEHUN METAIIIIOB

4.4

DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJOPOJHBIX COCAMHEHU HEMETAJUIOB:

XJIOPOBOJIOPOJIa, CEPOBOOPOIa, AMMHUAKa

4.5

dusnueckue U XUMHUYECKHE CBO#CTBAa OkchaoB Hemeramwio: cepol (IV, VI),
azorta(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(1V). [lonyuenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoictBa oKCcUIoB: MeTaioB |A—IIA rpymm, nuaka, meau(Il) u

xenesza(ll, 11). TTonydeHne OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHUU M aM(OTEPHBIX THMAPOKCHAOB (Ha MpUMeEpe
THIPOKCUJIOB  aJIOMUHHMS, Kene3a, UuHKa). [lomydenwe ocHoBaHui U

aM(bOTEePHBIX TUIPOKCHJIOB

4.8

OO01ue XMMUYECKHEe CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHOii, KpeMHHEBOH, yroiapHOW. OcolOble
XMMHYECKHE CBOMCTBA KOHIEHTPUPOBAHHON CEPHOM M a30THOW KHCIIOT.

HOJ'Iy‘ICHI/Ie KHUCJIOT

49

OOu1re xuMu4eckre cBoicTBa cpeHux coseil. [lonyuenue comnei

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, paciio3dHaBaHue BOAOpPOAd, KHCJIOPOJd, aMMMaAKa,

YIJICKUCIIOIO ra3a B na60paT0pHH

411

HonyquI/Ie aMMMHakKa, CepHOI>'I U a30THOH KHCJIOT B MMPOMBIIIIJICHHOCTH. O6H_II/IC

CIIOCOOBI MOJIYYCHUS MCTAJUIOB




412

I'enetnueckas CBA3b MCXKAY KlIacCaMU HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMHYECKUE PEAKLIUU

5.1

Knaccugukanus XuMHUECKUX peakuil 10 Pa3InYHbIM IPU3HAKAM: TI0 YHCITY U
COCTaBYy Yy4YacTBYIOIIMX B PEaKIMM BEUIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo

W3MEHCHHIO CTCTICHEH OKUCIICHHS XUMHUUECCKUX DJICMEHTOB

5.2

TennoBoit A3 PeKT XUMHUUECKON pPeaklnu, TEPMOXUMUIECKHAE YpaBHEHH. DK30-

1 SHAOTCPMUYCCKHUEC PCAKIUU. TepMOXI/IMI/ILIeCKI/Ie YpaBHCHUA

5.3

OKI/ICJ’II/ITGJ’IBHOBOCCTaHOBI/ITeJ'IBHI:Ie peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I U BOCCTAHOBUTCIIN.
[Ipoueccbr  okucneHust A BOCCTAaHOBJICHUI. DIeKTPOHHBIHN Oaitauc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

2.4

Teopus amekTpoUTHYECKOM aucconnanuu. KaTHOHbBI, aHHOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIHUTEI. CunbHbIE U cIa0kIe SJICKTPOJIMTEIL. CremneHnb Jucconuanuu

9.5

Peaknun wioHHOTO OOMEHa. YCIOBHUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,

TTOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE YPAaBHEHHUS pPEaKIni

XHUMHS ¥ OKpYKAOIIAsl cpesia

6.1

BemectBa u Marepransl B IOBCEJHEBHOM JKM3HM 4elloBeKa. be3zomacHoe
UCIOJb30BAHME BELIECTB M XMMHUYECKMX pPEAKIMH B J1a0OpaTopuu U OBITY.

HepBaﬂ IIOMOIIIb ITPHU XUMHUYCCKHUX OXKOraX U OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXkarouieil cpeapl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBbI, BO3JyXa W BOJOEMOB), CIIOCOOBI €ro MpeIoTBPAIECHUS
[Ipenenbras pomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pPELICHUH DKOJIOTUYECKUX TMpolieM. YculeHue mnapHuKoBoro dddekra,

Paspyumi€HUE O30HOBOI'O CJI0A

6.3

[Ipumenenue cepsl, azora, Gocdopa, yriepoaa, KpeMHUSI U UX COCITUHCHHUU B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEIbCKOM Xo3siicTBe. [IpumeHeHune
METAJJIOB M CIJIaBOB (CTalb, YYr'yH, AIOPATIOMUHUN, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH MX coenHeHHH. [IoHATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE

CIIOCOOBI 3alllUThI UX OT KOPPO3UU

6.4

[IpupoHBIE HCTOUHUKU YIJIEBOJOPOJOB (Yrojb, MPHUPOJHBIA ra3, HedTh),

MPOIYKTHI UX MepepaboTKu (OEH3HH), UX POJIb B OBITY U IPOMBIIIIJICHHOCTH

6.5

HepBOHaHaHLHLIe MOHATHS 00 OPraHN4YCCKUX BCUICCTBAX KaK O COCAUMHCHUAX
yriepoaa (MeTaH, 9TaH, 3THUJICH, alICTHUJICH, TAHOJI, INIMICPHUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE 0 OMOJIOTHYECKH BaXKHBIX BCIIICCTBAX: JKUPAX, 6CJ'IK3.X, yriieBoax — v Uux

POJIH B JKMU3HU YCIIOBCKA




PacuéTer:

7.1 1o opMynaM XUMHUYECKUX COCTUHEHUM
7.2 Macchl (MaccoBOif) O PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKUM ypPaBHEHHSIM




YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
Xumus, 8 knacc: 6a3oBbiit ypoBens/"abpuaissa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxunonepHoe o6mectBo «M3narensctBo «IIpocBenienue».

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/ https://uchi.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/
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