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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMma MmO XUMHUM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOU
00pazoBaTensHOI TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Taxke Ha ocHOBE ¢eiepalibHOM pabouel TporpaMMbl BOCITUTAHUS
U C Y4€TOM KOHIEMIMM TpernojaBaHus ydyeOHOro mpeaMera «XUMHUSD B
oOpazoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma 1o Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOmed cTpareruu
oOy4yeHusi, BOCHHUTAHUS ¥ Pa3BUTUS OOYYAIOIMIMXCA CPEACTBAMU y4EeOHOTO
npeaMera, yCTaHaBJIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpeiiesieHe €ero IO KilaccaM M CTPYKTYpUPOBAHHUE T10
paznenaM W TeMaM MPOTPpaMMbl IO XHMHUH, OINPEIEseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKHU coZiepKaHUs, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh  U3YYEHHUS] XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTMKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peaym3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEebHOU
nporpaMMbl Ha YPOBHE OCHOBHOTO OONIEro oOpa3oBaHUsl, a TaKke TPeOOBaHMM K
pe3yibTaTaM 00y4YeHUsI XUMUU Ha YPOBHE LIeJIeH M3yUYeHUs MPeaIMeTa U OCHOBHBIX
BUJIOB y4E€OHO-IO3HABATEIbHOU JEATEIbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUsI.

3HaHWE XWMHH CIIYXXUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOydJaromierocsi, ero MnpejcTaBiICHU O MaTepUATbHOM EIUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpyEeMble XUMHEH NpPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
PHEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHsS TI00albHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA — CBIPbEBOM, SHEPreTUUYECKOM,
MUIIEBOM M SKOJIOTHYCCKON 0€30IMacHOCTH, MIPOOIeM 3IpaBOOXPaHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  peaju3aldd  BO3MOXHOCTEM  JUIsi  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYpPbl JUYHOCTH, €€ 001Iel U (QYHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIPHOW  y4eOHOW  JACSTEIBHOCTH,
OKCIIEPUMEHTATIBHBIX M HCCIEOBATEIbCKUX YMEHUW, HEOOXOIUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATBLHOMN eI TeIbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJI0OCTHOTO B3IJIsIIa HA €MHCTBO MPUPOABI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHON rPaMOTHOCTH 00yJaronnxcs;



CHocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHUYECKOE
00pa3oBaHUE O0yJArOITUXCSI.

JlanHple HampaBiieHUs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJarorudyecku
aJanTUPOBAHHBIM OTpaX€HHWEM 0a30BOM HAYKW XMMHH Ha ONpPECIEHHOM dTarne e
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOIO 001ero o0pa3oBaHUsl OPUEHTHPOBAH HA
OCBOCHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHATUNA XUMHUH, OCHOB
HEOPraHWYEeCKOM XUMHUU U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IOHSATUN
OpPraHUYECKON XUMUH.

CtpykTypa coaep:kaHMsl MPOrpamMMbl MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOTro mnoaxoza Kk €€ usydyeHuro. Conep:kaHHe CKIaAbIBACTCS U3 CHUCTEMBbI
MOHATAN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKON
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpTraHM30BaHbl MO MPUHIUIY
IIOCJIEIOBATENBHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUSA,

— Ilepuonnueckoro 3akona /1. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4EHMS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TpeAcTaBleHUN 00 JJIEKTPOJIUTUYECKOW AMCCOLMAIMM BEIIECTB B
pacTBOpax.

Teoperndeckne 3HAaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIIUPUYECKH
MOJTyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K IpyTOMY, BBITIOJIHSASA ()YHKIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOCHUSA U BO3MOXXHOCTEH IPAKTUYECKOI0 IPUMEHEHMS U NTOJy4YECHUS U3y4aeMbIX
BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XMMHUYECKON COCTABIISAIONIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CUCTEMHOM IPUPOIbI, IECHHOCTHOI'O OTHOLICHUS K HAYYHOMY 3HAaHUIO U METOAaM
IIO3HAaHUsA B Hayke. V3yueHue XUMHUU NPOUCXOIAUT C IIPUBJICUYCHHEM 3HAHUUA W3
paHee M3YyYEHHBIX Y4eOHbIX MpeameToB: «Okpyxkawomuid Mupy, «buonorus. 57
KJ1acce» U «Pusuka. 7 Kinacey.

[lpy w3ydeHWHM XUMHUH MPOUCXOTUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HAayKH Kak 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, NMPAKTUUYECKON
NEeATENbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYPBI. 3aaa4da
y4eOHOTO MpeaAMETa COCTOUT B (POPMHPOBAHUU CUCTEMBlI XUMHUYECKUX 3HAHUN —
BaXHEHIINX (PAKTOB, MOHITHIA, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUHN, TOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOr0 XapakTepa, sA3blka HayKd, B NPUOOLICHUM K



HAyYHBIM METOJaM TIO3HAHUS MPU M3YYCHUH BEIICCTB U XUMHUYECKUX PEAKIUH, B
dbopMHUpOBaHUY U PA3BUTHH MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y4€OHO-
MO03HABATENLHON U y4eOHO-UCCIEeI0BATEIbCKON JeATEIbHOCTH, OCBOCHUU MPABUII
0e30macHOro o0paIieHus ¢ BeIeCTBAMH B TIOBCETHEBHOM KU3HH.

[Tpn M3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs Ba)KHOE
3HAa4YCHHE MPUOOPENTU TAKUE LIETH, KaK:

— (opmMupoBaHHEe WHTEIJIEKTYaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIbBHOMY IMPUHATHIO PEIICHUH,
CIIOCOOHOM aTaNTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HalpaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTHYecKoe MpuoOIIeHHE
o0ydJaronmxcsi K CaMOCTOATEIbHON IT03HABATEIIbHONW JIEATEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHue yCaoBUM, CITIOCOOCTBYIONMIUX MTPUOOPETEHUIO 00YYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAEATETBbHOCTH, MO3HAHWA W CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIONIUX YHUBEPCAIbHOE 3HAUYCHHUE ISt
Pa3IUYHBIX BUJIOB ACSATEIbHOCTH;

— (opmupoBanue oOwmEed (QYHKIMOHATBHON W  €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM UHCJIE YMCHHHA OOBSCHATH W OICHUBATH SBJICHUS
OKPY’KaIOIIEr0 MHpA, WCIOJIb3yS 3HAHUS W OMBIT, MOJYYCHHBIC NMPU W3YUECHUU
XUMUH, IPUMEHSATh UX MPU PEIICHUU TPOOIEM B MOBCETHEBHON KU3HU U TPYA0BOU
NEeSITENbHOCTH;

— ¢opMmupoBaHHEe y OOyYaOMIMXCA T'YMAaHUCTHYECKUX OTHOIICHHA,
MOHUMAHUSI TEHHOCTH XUMHUYECKUX 3HAHWK IS BBIPAOOTKH DKOJIOTHYCCKU
1[EJIeCO00pa3HOr0 TOBENEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXPAHEHHUS CBOETO 370POBbs U OKPY KaIOUIe MPUPOIHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS M HAMPaBICHHOCTH JATLHEUIIETO
00yueHus.

OO111e€e YnCcI0 4acoB, OTBEIEHHBIX I U3yUYECHUSI XUMUHU HA YPOBHE OCHOBHOTO
obmiero oOpaszoBaHusi, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelo), B 9 kitacce — 68 JacoB (2 yaca B HEJICIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajbHbIEe XUMUYECKHE IOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHATHE O MeTOMax MO3HAHWS B XUMUM. UHCThIE BEIIECTBA U CMECH.
Crioco0nI paszjeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHTbl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpocCThie U ClIOkKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢popmyiia. BareHTHOCT, aTOMOB XUMHUUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSAHCTBA COCTaBa BellecTB. OTHOCUTENbHAsT aTOMHasg Macca. OTHOCUTENIbHAS
MOJIEKYJISIpHasA Macca. MaccoBast oJIsl XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

KomnuectBo BemecTsa. Monbs. MonspHas macca. BzanmocBs3p konnuecTsa,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHHUI[ BemecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTUHECHUMH.

PU3UUECKUE U XUMUYECKUE SIBJICHUS. XUMHUYECKas PEAKUUS U €€ TIPU3HAKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccubuxarms
XUMUYECKUX PEaKIUi (COCTMHEHMUS, Pa3I0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuyeckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYJ0H, MpaBWIaMH pabOThl B J1a0OpaTOpUu U
npuéMaMu o0palleHus ¢ JIabopaTOpHBIM 000PYIOBAaHUEM, U3YUCHUE U OMHCAHUE
bu3HYEeCKNX CBOWCTB 00pa3IOB HEOPTaHWUYECKHX BEIIECTB, HAOIIOJACHUE
dbu3ndecknx (IJIaBIICHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIUSI BOJBI) U XUMHUYECKUX (FOpPEHHE CBEUHU, MPOKATUBAHUE
MEJTHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0IeHUE U
ONHUCaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (paslioxkeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUJIPOKCHU]IA
menu (II) mpu HarpeBaHuu, B3auMOJENUCTBUE kele3a ¢ pacTBopoM conu meau (II),
W3YUYEHHUE CIOCOOOB pa3/IeICHUs] CMECEH: ¢ MOMOIIbI MarHurta, (puibTpOBaHUE,
BBITIApMBAaHUE, JUCTUIUISIMUA, XpoMaTorpadus, mpoBeJeHNE OYUCTKH MOBAPEHHON
comv, HaONIOJEHWE W  ONMUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIEJIE MOJIEKYII
(ImapocTepKHEBbIX ).

Ba:xHeillne npeacTaBuTe/Id HEOPraHMYeCKUX BelecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — aneMeHT U mpoctoe
BelllecTBO. HaxoxkzaeHue kuciopona B mpupone, (U3MYECKHUE U XUMHUUYECKHUE
cBoiictBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenwe kucimopona. CrocoObl
MOJIy4YeHUsI KHUCIIOpoJa B Ja0OpaTopud M MOpOMBINUIEHHOCTH. Kpyrosopor
KHCJIOpoa B pupojie. O30H — aJutoTponHas MOAU(pUKAIMS KHUCIOPOa.



TemnoBoii 3¢ (heKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpPaBHEHHUS,
9K30- M DHAOTEPMUYECKUE peakiuu. TOIUMBO: yroib M METaH. 3arpsi3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMenT u npocrtoe BeniectBo. Haxoxaenue Bojiopoaa B Ipupoe,
bu3nYecKre U XUMUUECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOHI MoTyueHus. Kuciorsl
Y COJIN.

MonsipHbIii 00bEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HaceblllleHHbIE M HEHACBIIIEHHbIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji4 BelllecTBa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponb pacTtBOpoB B Hpupoje U B )KU3HH 4desioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJI.

Knaccuduxanus neopranudeckux coenuuenuil. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cojieoOpaszytomue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HeconeoOpaszyrone. Homenknatypa okcugoB. Pu3nyeckue U XUMHUUYECKHUE
cBoucTBa OKCHAOB. [lorydeHrne okCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: IIETOYM U HEPACTBOPUMBIE
ocHoBanusa. Homenkmarypa ocHoBaHuil. dusznueckue U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHne oCHOBaHUM.

Kucnotsl. Knaccuduxamus xkucnor. Homenkmarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBA KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TonyueHne KUCIOT.

Comu. Homenknarypa coisieil. @U3M4eCKue U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune comnen.

['eneTnyeckas CBI3b MEXK/Y KJIacCCAaMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuyeckuii IKcnepumenm:

KauE€CTBEHHOE OMPENEIICHUE COJEpKaHUsl KUCIOpoAa B BO3yX€, MOJTYyUYEHHE,
cobupaHue, pacro3HaBaHHE W U3Yy4YCHUE CBOMCTB KHUCIOPOJa, HAOIIOJACHUE
B3aUMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBECHUS U
peKpalieHus TopeHus (moxkapa), 03HakoOMJIEHUE ¢ 00pa3IaMu OKCUJIOB U ONTMCAHNE
UX CBOWCTB, IMOJy4YeHHUE, COOMpaHHE, pacClo3HABAHME U HW3YUYCHUE CBOICTB
BOJIOpoJia (ropeHue), B3aumo/ieiicTue Bogoposaa ¢ okcuaoM meau (II) (BozmoxxHo
MCII0JIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00PA3II0B BEIIECTB KOJIMYECTBOM
1 ™Momb, ucciaemoBaHWEe OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C PAa3IMIHON
pPacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM IOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C METa/UIaMH (HATpUEM H
KaJbllieM) (BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HCCJEIOBAHUE
00pa3IoB HEOPraHUYECKHUX BEIIECTB PA3TMYHBIX KJIACCOB, HAOIOICHIE U3MEHEHUS
OKpacKH UHAMKATOPOB B paCTBOPAX KUCIOT U MIEIOUYEH, U3YUEHHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTtBOpoM cepHOU KUCIOTHI, KUCIOT C METajlaMu, peakiui
HEWUTpaIu3aluy, IOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO
MeTaJula APYTUM U3 pacTBOpPa COJIU, PELICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 I10 TEME
«BaxkHenme Kiaccbl HEOPraHMYECKUX COCAUHEHUI.

Ilepuoanuyecknii 3axkoH u Ilepuoamueckass cucreMa XHUMHYECKHX
iemeHTOoB JI. M. MenpgeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie TOMBITKH KJIACCU(UKAIMU XUMHUYECKUX diemMeHToB. [loHsTHE O
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJOYHO3EMEJIbHbIE METaJLIbl,
raJIOTeHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aMPOTEpHbIE OKCUIBI
U TUAPOKCHUBI.

[Iepronnueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
U. Menneneena. Kopotkonepuoanas u jimuHHonepuoanas popmel [lepuonnueckoi
cucreMbl xumuueckux sneMeHToB . M. Mengeneesa. Ilepuoasl u rpynimsl.
Pu3NYEeCKUNA CMBICI ITOPSIKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U TPYIIIBI DJIIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifep. M3otomnbl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
Ilepuonnueckonn cucremsl [[. M. MenneneeBa. XapakTepuUCTUKA XUMHUYECKOIO
3JIEMEHTA 10 €ro noJioxkeHuro B [lepuoanueckon cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM M3MEHEHHUS paJhyca aTOMOB XHWMHUYECKHUX JJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEpUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BuUTHs Hayku U npaktuku. . 1. MenneneeB — yd€HbIi U
IrpakIaHUH.

Xnmuueckass cBs3b. KoBasieHTHas (moJisipHass MW HENOJSpHas) CBS3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl okucnaeHns 1 BOCCTaHOBIEHN. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3ydyeHrne oOpa3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
FUAPOKCHIA LIMHKA C PacTBOPaMU KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakliuy pa3ioKeHHsI, COSUHEHU).

Mesxcnpeomemmnnie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3€H NpHU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYUYHBIX
MOHATHUM, TAK W MOHATHH, SBISIOIIMXCS CUCTEMHBIMH JUISI OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHUS: HAYYHBIH (DAaKT, TMIIOTE3a, TEOpus,
3aKOH, aHaJM3, CHHTE3, KiaccuduKamms, MepUOJUIHOCTh, HAOJIOJICHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®duszuka: Matepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU/, U30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUN 3apsl, BELIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHHUE BEIECTBA, ra3, (U3UYECKHE BEITUYMHBI, EIHMHUIIBI
U3MEPEHHUs, KOCMOC, TUIAaHETHI, 3B€3/1b1, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE OPO/IbI, MOJIE3HbIE
MCKOIIa€MbIE, TOIIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYeCKasi peaKIus

[lepuoanueckuii 3akoH. [lepuoanueckast cucreMa XMMUYECKHX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHuE aToOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOO0B, KNS, KBNS U UX COCTUHEHUIN
B COOTBETCTBUM C IIOJIO)KEHHEM 3JeMeHTOB B llepnoguueckoil cucreme u
CTPOCHUEM HX aTOMOB.

CrpoeHue BelIeCTBA: BHJbI XMMHUYECKOW CBS3M. THUIBI KPUCTATUITMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTALIMYECKOU PELIETKA U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. XHUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COEIMHEHM, FTEeHETUYECKasl CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUECKUX PEAKIHU MO pa3IMYHbIM MPU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(QeKTy, IMo
U3MEHEHUIO CTETEeHEN OKMUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHHUSI.

[Tonsitue o ckopoctn xumuueckon peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusx. [IoHATHE O TOMOTeHHBIX U IeTepOTrEeHHBIX
peakuusx. Ilonstue o xkaranuse. [lonsTue 0 XumMuyeckoM paBHOBeCUU. DaKTOPHI,
BIUSIOIINE Ha CKOPOCTh XHMHMYECKOW pEaKUMH M TMOJOKEHHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ~ PEAKLUMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM  PEaKLUU. CocraBnenue YpaBHEHUU

OKHUCIIUTEThHO-BOCCTAHOBUTENIBHBIX ~ peaklMid ¢  HWCHOJB30BaHHWEM  METOoJa
AJIIEKTPOHHOTO OajaHca.



Teopus 3JIEKTPOIUTHYECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJICKTPOIUTHI.
Katnonsl, annoHel. MexaHu3M AuccouMalvy BELIECTB C PA3JIWYHBIMU BHUIAAMHU
XuMHu4eckoil csizu. CteneHs auccouranun. CHUIbHbBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBusi MPOTEKAHUS PeaKIii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIIEHHBbIE HOHHBIE YypaBHEHMS peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUMN 00 3JIEKTPOJIUTUUECKON TUCCOLNAIUN.
KauecTBeHHbIE peakuu Ha HOHBL. [IoHATHE O TUIpPOIU3E CONIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BELIECTB — METAJUIOB M HEMETAUIOB (Tpadura M anmasza), CIOKHBIX BELIECTB
(XJopuaa HaTpus), UCCIENOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUUYECKON PEAKIUU OT
BO3JCHCTBUS  pa3iIMYHBIX  (PAKTOPOB, HCCIEJOBAaHHE  AIIEKTPOIPOBOJIHOCTU
PacTBOPOB BELIECTB, MpoIlecca JUCCOLMAIINH KUCIIOT, IIeJIoUel u coneit (BO3MOKHO
UCIIOJIb30BAaHUE BUJIEO MATEPHUANIOB), IMPOBEIECHHUE OIBITOB, HWILTIOCTPUPYIOIIHUX
NpU3HAKU MPOTEKaHUS peaKUuil MOHHOTO oOMeHa (0oOpa3oBaHME OcCajaka,
BbIJIEJICHHE Ta3a, oOpa3oBaHHE BOJIbI), OIBITOB, WJUIIOCTPUPYIOLIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (FOpeHue, pPeaKkuu pas3ioKeHUs,
COCIMHEHMsI), PpAaClO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  MOMOIIbIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIIEHUE DKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTtasibl 1 UX COeAMHEHUS

OOmas xapaktepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYEecKue CBOWCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MPUMEpE XJopa (B3auMOJEHCTBUE
C MeTaJulaMM, HEeMeTaJUlaMH, MLenodamu). Xiopooaopod. CossiHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MNOpuUMEHeHue. JlelictBue xmopa H
XJIOPOBOZOPOJA HA OPTaHU3M YeloBeKa. BaxkHenre XJI0puabl U UX HAXOXKICHUE B
IIPUPOJE.

OOmas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHue u ¢u3NYEeCKue CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOJia U Cepbl. AJJIOTPONHbBIE MOAUDUKAIIMKN KUCIOPOIa
U cepbl. XumMudeckue cBoiicTBa cepbl. CepoBomOpOJ, CTpoeHHEe, GU3HUYECKUE U
XUMHYECKHEe cBOMCTBA. OKCUABI CEpbl KAK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciorta, pu3nueckue 1 XUMHUIECKHUe CBOMCTBA (00IIMe KaK MpeICTaBUTENs
KJacca KHUCIOT M crnernuduueckne). XUMUUECKUE PEaKlMU, Jie)Kallue B OCHOBE
MPOMBIIINIEHHOTO CIoco0a MOJy4YeHuss CepHOW KuciaoThl. [IpuMeHeHue cepHOU
KUCHIOTHl. CONMU CEepHOM KHUCIOTHI, KayeCTBEHHAas peakius Ha CyJb(aT-HOH.
Haxoxnenue ceppl m €€ coeAMHEHHWH B MNpUpoAE. XUMHUYECKOE 3arps3HEHHE
OKpY’KaloIllel Cpenbl COECOUHEHUSAMH Cepbl (KHCIOTHBIE OKIW, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAILICHHUS.



OOmas xapakrepucTuka 31eMeHTOB VA-rpymnmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETICHU OKHCICHHs. A30T, PACIpPOCTPAHEHHE B MPHUPOJIE,
busnyeckue U XuMHUeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3rUecKue 1 XUMUIECKHAE CBOMCTBA, TOJydeHHe U mpuMeHeHue. Conu aMMOHUS,
X QU3NYECKHE U XMMUYCCKHE CBOWCTBA, MpUMeHeHHe. KadecTBeHHas peakmus Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOJydeHHe, (QU3MYECKUE U XUMHUYCCKUE
cBOlcTBa (00mME Kak TMPEACTABUTENsl Kiacca KUCIOT M CHEIU(pUYECKUE).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPATIbHBIX YI00pEHU.
XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeibl COeAMHEHUIMHU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHUE BO31yXa, MOYBBHI W BOJoEéMOB). dDocdop, amIoTpomHbIe
moaudukanuu docdopa, Guznyeckue u xumuueckue cporicrea. Oxcun pocdopa
(V) u docdopnas kucnora, puU3MUYECKUE U XUMHUYECKHUE CBOMCTBA, MOIYy4YECHUE.
Hcnonbs3zoBanue GpocdaroB B KaueCTBE MHHEPAIBHBIX yI00pEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEePHBIEC CTETICHN OKUCIICHUS. Y TIIEPOI, ATTIOTPOTTHBIC MO (DHUKAITNH,
pacmpocTpaHeHue B MPUPOJE, PU3NUECKHEe U XUMUYECKUE CBOWCTBA. AJcopOIus.
Kpyrosopor yriepona B mnpupoae. Okcuibl yriepoaa, uUx (U3MYECKUe u
XUMUYCCKAE CBOWCTBA, [ICHCTBHE HA JKUBBIC OPTaHU3MBI, IIOJIyYeHHUE U
IpUMEHEHUE. DKOJIOTMYEeCKUe MPoOJIeMbl, CBsI3aHHbIE ¢ OKcUAoM yriepona (I1V),
TUTOTE3a TJIOOATBHOTO TMOTEIJICHUS KJIMMara, MapHUKOBBIA 3 dexT. YronapHas
KUCIIOTa U €€ CcolM, UX (PU3Myeckue M XUMUYECKHE CBOMCTBA, TOJIYyYECHHUE U
npumeHeHue. KadectBeHHass peakiusi Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, TPOMBIIINIEHHOCTH U CETECKOM XO3S1CTBE.

[TepBoHAYANTEHEIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
MPOAYKThI WX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTie 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: )KHpax, OelKax, yrieBojax — U uxX
poiii B OKHM3HU UEJOBEKa. MarepuanbHOE €IWHCTBO OPraHWUYEeCKUX U
HEOPTraHWYECKUX COCTMHECHUMU.

KpeMHuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJyYCHHE W
npumenenue. CoequHeHus KpeMHus B mpupoje. O01mure npeacTaBieHus 00 OKCH e
kpemaust (IV) u kpemaueBoit kuciaote. CHIMKATHI, UX UCMOJb30BAaHUE B OBITY, B
IIPOMBITIVICHHOCTH. BakHelmue cTpouTenbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IIEMEeHT, OecToH, xene300eToH. IlpobGiembl 06€30macHOrO  MCIIOIL30BAHUS
CTPOUTEIBHBIX MAaTEPHAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

U3yueHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MIPOBE/ICHUE KAaY€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHUE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpaXaromue (PU3NUEeCKHe U XUMHYECKHE CBONCTBA
TaJIOTEHOB M HUX COEIMHEHHMH (BO3MOXXKHO HCIIOJIb30BAHHE BUIEOMATEPUAJIOB),
03HaKOMJIEHHE ¢ 00pa3liaMy XJIOPHUJIOB (TaJIOr€HUI0B), O3HAKOMJIEHHE ¢ 00pa3aMu
ceppl M €€ COEQUHEHUSMHU (BO3MOKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
Ha0JII0/IeHNEe Tpolecca 00yrIMBaHus caxapa MoJl JeHCTBUEM KOHUEHTPUPOBAHHON
CEpHOU KUCIIOThI, U3yUCHUE XUMUYECKUX CBOMCTB pa30aBICHHOIN CEPHOU KUCTOTHI,
IPOBEJCHNE KaUYeCTBEHHON peakliiy Ha CyJb(haT-uOH U HaOII0eHIe TpU3HaKa eé
IpPOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3UYECKMMHU CBOWCTBaMH a3oTa, ¢ochopa U ux
COEIMHEHHI (BO3MOYXHO HCIIOIb30BaHUE BUJIEOMATEPHATIOB), 00pa3aMu a30THBIX
U pochopHbIX yA0OpeHui, moidyyeHue, coOupaHue, paclo3HaBaHUE U M3ydeHUe
CBOMCTB aMMHaKa, IPOBEJACHUE KAYECTBEHHBIX pEaKUWi HAa HOH aMMOHHUS U
docdar-uoH U U3ydyeHHE TMPU3HAKOB HX MPOTEKaHUs, B3aUMOJCHCTBUE
KOHILIEHTPUPOBAHHONW Aa30THOW KHUCJIOTBI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), HM3yUYEHHE MOJIEJEH KpPUCTAUIMYECKUX pEelETOK anmasa,
rpadura, QysuiepeHa, 03HAKOMIIEHHE C IPOLIECCOM aICOpOLMU PACTBOPEHHBIX
BEILIECTB AKTHUBHUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHBOra3a, IOJIyUYEHHUE,
coOupaHue, paclio3HaBaHUE M M3Y4YEHUE CBOMCTB YTJIEKHUCIIOIO rasa, MpoBeJleHUE
KaueCTBEHHbIX PEaKLMil Ha KapOOHAT U CHJIMKAT-UOHbI U U3YUYEHHE MPU3HAKOB MX
IPOTEKaHUs, O3HAKOMJIEHWE C TMPOAYKIMEH CHIMKATHONM MPOMBIIUIEHHOCTH,
pelIeHNe 3KCIEPUMEHTANBHBIX 3a4ad Mo TeMe «BakHellme HeMeTaibl U X
COEAMHEHUSD.

MeTtanibl 1 MX COeIMHEHUS

OO01as xapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepumoamueckon cucreme XuMUYecKHX daeMeHTtoB JI. WM.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHre MeTayuioB. MeTtammdeckas CBsA3b U
METAJUINYECKasl  KPUCTAUIMYECKAs]  PEIETKA.  DJEKTPOXMMHUYECKHH  pAX
HanpspKeHU MeTaiioB. OU3nyeckne U XMMUYECKHUE CBOWcTBa MeTaiioB. OOiue
CrocoObl ModyyeHuss MeTawioB. lIoHATHE O KOpPpO3UM METaIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'yH, JIOPATIOMUHUNA, OpOH3a)
U X IPUMEHEHUE B ObITY U IPOMBILUIEHHOCTH.

[{eouHbple MeTaIBL: NOJIOKEHHE B [lepronyuecKkoil cuCcTEME XUMUYECKUX
anemeHToB . 1. MenpaeneeBa, CTpoO€HHE MX aTOMOB, HAXOXIACHUE B IPUPOJE.
duznyeckue U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHIBI HAaTpus W Kanusa. [IpuMeHeHue mIeNOYHBIX METANIOB M HX
COCAMHEHUM.

[[eroyHO3€MENbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIOKEHHE B
Ileproanueckon cucteMe XuMuieckux 3iaeMeHToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoje. Pu3nueckrue U XMMUYECKUE CBOMCTBA MAarHus U



Kalblusl. Baxueiime coeAuHEeHUs KaJbIus (OKCU, TUAPOKCU/, cOn). KECTKOCTH
BOJIbI ¥ CITIOCOOBI €€ YCTpaHESHHUSI.

AJtoMUHUN: TIoJ10)keHue B [lepuonueckon cucTeMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpOCHHUE aroma, HaxOXIeHHUE B Ipupone. Dusudeckue u
XUMUYECKHE CBOWMCTBA aOMUHUSA. AMQPOTEpHBIC CBOMCTBA OKCHIA U TUIPOKCU]IA
AITIOMUHUSL.

Keneso: monoxenue B [leppuoanyeckor cucTeMe XUMHUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa, CTpOECHHME aToOMa, HAaXOXJIE€HUE B mpupoac. Pu3nMyeckue Hu
XUMUYECKHEe CBOMCTRBA kene3a. OKCUIbI, TUIPOKCU B U conn kenesa (11) u xenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYCHHE.

Xumuyeckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oOpaslaMd METAUIOB M CIUIaBOB, HMX (PU3HYCCKUMH
CBOWMCTBAMHU, U3YYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
Kbl W HATpus C BOJON (BO3MOKHO HCIOJIb30BaHUE BHJICOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, IIPOLECCA TOPEHUS Kele3a B KUCIOPOJIE
(BO3MOXKHO  HCMOJIb30BAaHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  IMPOTCKAHUS
KAueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJblMs, aTFOMUHUS, ITMHKA, Xkene3a (1)
u xenesa (III), menu (I), HaOmromeHNE W OMHMCaHUE MPOIECCOB OKpAIMBAHUS
IJJaMEHH MOHAMM HATpUs, Kajdusid W Kajdblusi (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCClIeT0BaHNE aM()OTEPHBIX CBOMCTB TUAPOKCH/IA ATFOMUHHS U
TUPOKCHIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/au 1o Teme «Baxueimue
METAJUIBI U KX COCTUHECHUS.

XuMHuS M OKPYXKAKOIIAA cpeaa

BemectBa m marepuanbl B IMOBCEIHEBHOW JXW3HU 4YeJioBeKa. besomacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMHUYCCKUX peakiuii B ObITy. IlepBas momoinp mnpu
XUMHYECKUX OKOrax U OTPaBIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarollehd cpeinl (MpeaenabHasi JT0ImyCcTUMas
KOHIIEHTpaius BeiecTs, nainee — [1JIK). Poias XxumMuu B pemieHun 3K0JIOrM4eCcKux
pooeMm.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaibl).

Mesxcnpeomemmnnie ceasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpU H3YUYCHUH XUMHH B 9 Kiacce
OCYIIIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOII0ICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIe]b, SBJICHHUE, IAPHUKOBBIN
a3 dekT, TEXHOTIOTHsI, MaTEPHUAIIBI.

®dwusnka: MaTepus, aTOM, dJICKTPOH, POTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIHI,
pPaMOaKTUBHOCTb, MOJIEKYJIa, DIICKTPUUYCCKHH 3aps, MIPOBOTHUKH,
MOJIYIPOBOJTHUKH,  JUAJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKas
pemérka, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, €AUHUIIBI M3MEPECHHs, KOCMHUECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COJTHIIE.

buonorus: dortocunres, npixanue, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yA0OpEeHUs, MUKPOIJIEMEHThI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, MOJIE3HbIE
MCKOIIaeMbIE, TOTIJIMBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3yJBbTaThl OCBOCHHUS MPOTPAMMbl OCHOBHOTO OOIIETO
0o0pa3oBaHMs JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOUN JEATEIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COIIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH, TMPUHSITHIMU B
oOIecTBe mMpaBWJIaMH W HOPMaMH TIOBEICHHS U CIIOCOOCTBYIOT TIpoIleccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMAIIA3AIIN O0yYarOIIHXCA.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarolIUXCS
PYKOBOJICTBOBaTbCA CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OpPUEHTAUUU W
pacIIUpPEHUE OMbITA IECITEILHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCIMTAHUSA:

LIEHHOCTHOI'0 OTHOLIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACJEIUI0, TIOHUMAHUS 3HAYECHUS XUMHUYECKOM HAayKu B JKHU3HU
COBPEMEHHOr0 00IeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(OpManuen o
NEPEOBbIX JOCTUXKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJbHBIX HOPMax UM MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4EOHOUCCIIEI0BATENBCKOM, TBOPUECKOU U IPYTUX BUIAX JEATEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HONW COBMECTHOW JEATEIbHOCTH TIPH BBITIOJHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3aJ]a4, BBIMOJIHEHUH XUMHUYECKHX SKCIEPUMEHTOB,
CO3/7]aHUU YUYE€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO U B3aMOIIOMOIIN
B MPOLECCE ATON yueOHOU AeSTENbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE MOBEJCHUE
U TMOCTYIIKM CBOMX TOBApHINEH C MO3UIMKM HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHHUS MTOCIEACTBUN ITIOCTYIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU M COCTABJISIOLINE
OCHOBY IS TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aWMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPENOi, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIC MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYCHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMBIE I OOBSICHEHUS HAOIIOAACMBIX TPOIIECCOB U SIBIICHUMA,
MO3HABATENHbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOMU



JUTEpPaTypor, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAaMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W KCCIEN0BATEIbCKON
JeATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMNpPABICHHOCTH U YPOBHSI OOyUEHHS B
JlaabHEHIIeM;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAaHME IIEHHOCTUM JKW3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pOBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJIEICTBUU U
HETMPUATHE BPEIHBIX MPUBbIYEK (YHIOTPEOIEHUS alIKOI0Jisl, HAPKOTUKOB, KYPEHUS),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia O€30MacHOCTH TIpu  OOpallieHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U pEaTbHOU KU3HH;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEC K NMPAKTUYECKOMY M3YyUYEHHUIO0 TPoecCril U Tpyaa pa3IudHOro poja,
YBAXKEHHUE K TPYy U PE3yJIbTaTaM TPYIOBOU IEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUsT  TNPEIMETHBIX 3HAHWM 1O  XUMHH, OCO3HAHHBIM  BBIOOP
WHIUBUYyAIbHOM TPAeKTOPUHU MPOAOIIKEHUS 00pa30oBaHus C YUYETOM JTUUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcrenHou npodeccuoHanbHON eSITENbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUM,
TOTOBHOCTH aIaNTUPOBATHCS B MPO(HEeCCHOHATBHOU CpEIe;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU 11eJ1eCO00pa3HOe OTHOIICHHE K TPUPOIE KaK HCTOUYHUKY JKU3HU
Ha 3emJyle, OCHOBE €€ CyIIECTBOBAHMS, MOHMMAHUE LIEHHOCTH 3J0POBOr0 H
O6e3omacHOro o0pa3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nUecKOMy M TICUXHMYECKOMY 37I0pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOACHUS
npaBuiI 0€30MaCHOTO MOBEIEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUX,
YIPOXKAOIIKX 30POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIydyaeMble MPU W3YUYECHUH XUMUH, IJIs
penieHus 3a1a4, CBA3aHHbBIX C OKPYKalOLEed IPUPOIHON CPENOU, JJIsl ITOBBIIEHHUS
YPOBHSI ~ DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTel MX pelIeHUss MOCPEICTBOM METOJ0B XHWMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIUMAIIbBHOW NMPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATBI

B cocraBe weTanmpeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMHpOBaHKS MUPOBO33pEHHUS 00IIIEHAYYHbIE TTOHSTHS (3aKOH, TEOPHS, IPUHIIUII,
runore3a, (Qakr, cucTeMa, MpoIEecC, OKCIEPUMEHT U JPYroe.), KOTOpPhIC
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETax W TMO3BOJSIOT Ha
OCHOBE 3HaHUH M3 ATUX MPEAMETOB (GOPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAay4YHOW KapTUHE MHUpPA, U YHUBEpCAIbHbIC YueOHbIE JeCTBUS (1I03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpbIE oOecrneunBaloT (OpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO M OCYILIECTBICHUIO Y4EOHOMU
NEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBUA:

YMEHHUSI HKCIOJb30BaTh MNPUEMBI JIOTMYECKOTO MBIIIJIEHUS IPU OCBOCHUU
3HaHWI: PacKpbIBaTh CMBICT XMMHUYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MpPU3HAKU, YCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMHU TOHSTUSIMH), HUCIOJIb30BATh
MOHATHS JIJIS1 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KPUTEPHUH IS KIACCU(PUKAIMA XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIEJACTBEHHBIE CBS3M MEXKIAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUUECKHE pACCyX ACHUS (MHIYKTUBHBIE, AENYKTUBHBIC, 110 aHAJIOTUH),
JieaTh BBIBOJIBI M 3aKIIOUYCHUS;

YMEHHUE TMPUMEHSATh B TMPOIECCEe MO3HAHUS MOHATUA (TpPEeAMETHBIE U
METaInpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCIIOJIb3YEMbIE B XUMUH,
peo0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUKU MOJIEIbHBIEC MPEACTABICHUS —
XUMHUYECKUU 3HaK (CHUMBOJ JJIEMEHTa), XuUMHuyeckas (opMyna U ypaBHEHHUE
XUMHUYECKON peakinu — MpU PelIeHUH YyueOHO-TTO3HABATEIbHBIX 3ajlay, C y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBIABIATh U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKH W3YYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUi,
BBISIBJISITh ~ OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBEHHBIE CBA3M U
MPOTUBOPEUMS B U3yUaeMbIX MPOIECCAX U SBJICHUSIX.

Ba3oBble ucciaenoBarebcKne 1eMCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4€CTBE HHCTPYMEHTA
MO3HAHUSA, a TAK)KE B Ka4€CTBE OCHOBBI JUIsl POPMUPOBAHUS THIIOTE3HI IO MPOBEPKE
PaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHI;

NpUOOpPETeHUE OMNbITa 10 TUIAHUPOBAHUIO, OpPraHU3allMd U TPOBEACHUIO
YYEHHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yibTar, GOpMyIUpOBaTh 0000IIECHHS U
BBIBOJIBI TI0 pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HH(HOPMAIIHIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, OJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMYyJIIpHAs JUTeparypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHbIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;



yMEHUE NPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIlMd U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX i BBIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 OMpPEIeIEHHOTO TUIIA, TPUOOPETEHUE OMNBITA B
00JaCTH  MCHOJIb30BaHUsI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYypOH aKTUBHOTO UCIOJIb30BAHUS PA3IMUYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBIOMPATh ONTUMAILHYIO (JOpPMY MpeCTaBICHUS HHHOPMAINH U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JIharpamMMmaMy,
apyrumMu popmamu rpaduKu U UX KOMOHWHALMSAMU;

YyMEHUE UCIOJIb30BaTh U aHAJIM3UpOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEJIOBATEIBCKOM NIEATEIHbHOCTH MH(YOPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO3SAKMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAIOLIEH NPUPOIHOU
Cpebl.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUSI 3a]1aBaTh BOMPOCHI (B X0€ uanora u (Wim) JUCKYyCCUH) MO CYIIECTBY
oOcyxmaeMoil  Tembl, (POPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHUS [TPEAJIOKEHHON 3a/1a4u;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  PE3yJibTaTbl  MO3HABATEIBHOMU
NEeSATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTALUI0
pPE3yNbTATOB BBIMOJHEHUS XUMHUYECKOrO0 IKCIEpUMEHTa (Ja00paTOPHOTO OMBITA,
1abopaTopHOI pabOTHI IO HCCIIEIOBAHUIO CBOMCTB BEIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MIO3HABATEJIbHOM W MCCIENOBATENbCKOW  JICSITENBHOCTH  IPU  PEUICHUU
BO3ZHMKAIOIIMX NpPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (00cyx aeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JCHCTBUM, OIPENECICHHE KPUTEPUEB 110 OLEHKE KayecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHe).

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeCTBUSA:

YMEHUE CaMOCTOSATENIbHO ONPENENsITh UENH JEATebHOCTH, IUIaHUPOBATh,
OCYLUECTBJIATh, KOHTPOJIMPOBATh M MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
NeSITEeNHHOCTD, BEIOMPATh Hanbosee d(pPeKkTuBHBIC CITOCOOBI pelieHUsI yIeOHbIX U
MIO3HABATEIbHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WIH KOPPEKTUPOBATH
IIPEIJIOKEHHBIM QJITOPUTM JCHUCTBUU I[PU BBIOJHEHUM 3aJaHUN C YYETOM
NOJIYYEHHS] HOBBIX 3HAHUM 00 U3ydaeMbIX OOBEKTaX — BEIIECTBAX U PeaKUusX,
OLICHUBATh COOTBETCTBUE IOJIYYEHHOTO pe3ysbTaTa 3asBICHHOW LIEJN, YMEHUE
MCII0JIB30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBUM 33JaHUN.

MHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMEeTHBIX PE3yJbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIep)KaHusl, YCTAaHOBJIEHHOTO JaHHOW (¢eaepanbHOH pabouelt MporpamMmon,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NehcTBUl, crnenu@uUeckue Uil TPEAMETHOW oOmacth  «XHUMHS», BHUIBI
JEATEIbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HaHMS, €ro  HHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1y 00yuenus B 8 kjiacce nmpeMeTHbIC pe3yJIbTaThl HA 6a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHX IOHATHH: aTOM, MOJICKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOIHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCAMHEHUH, MOJIIPHBIA O0BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHUCJICHHS, XMMHUUYECKasl peakius, KiacCU(pUKaIUs pEeaKiuid: peakinu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUs, pPEaKUuu 3aMElICHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEAKLINH, TEIUIOBOM 3P(EKT peakiuu,
AJIpO aTOMa, SJIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTAalIb, pauyC aToMa,
XUMHUYECKasl CBSA3b, MOJISIPHAS M HEMNOJISIpHAS KOBAJIEHTHAs CBS3b, HOHHAS
CBSI3b, WMOH, KAaTHMOH, AaHUOH, pacTBOpP, MaccoBas [IOJs BEIIECTBA
(IpolieHTHAas! KOHIIEHTPAIHs) B pacCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHATHUH U
MIPUMEHATH 3T MOHATHUS IPH OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIONB30BaTh XHWMHUYECKYID CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHNUI XMMHYECKUX PEAKIIMIL;

e OIpENENsATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIIUHECHUSX,
CTENECHb  OKUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COEAUHEHUSIX,
MIPUHAJIEKHOCTDh BELIECTB K ONPEAECIEHHOMY KJIACCy COECIUHEHHUHN I10
dbopmynam, BHJ XUMHUYECKOW CBsI3M (KOBAaJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeiBaTh cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE NEPUOAUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT UX IOJOXKEeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHSI, 3aKOHA ABOrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBbl XMMHMYECKUX OJJIEMEHTOB: pAa3JIN4yaTh IIOHATHS  «TJIABHAS
noarpynmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoguueckass cuctemMa XumMudeckux »dyemeHToB [, U.
MenpaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOECHUS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsia Aapa, o0Iee YuCiIo AIEKTPOHOB U
pacrpeiesieHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BELIECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XMMHUYECKHME CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, IMOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMPEBpaAlllEHUN B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, TPOBOJUTH PACUETHI 10 YPABHEHHUIO
XAMHUYECKON PEaKIUU;

MIPUMEHSITh OCHOBHBIE OII€PALIMK MBICIUTEIbHON JEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTeMATH3alMI0, KIaCCU(PUKALIUIO,
BBISIBJICHUE TPUYUHHO-CICACTBEHHBIX CBS3€M — I U3Yy4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAyYHbIE METOJbI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peasibHbI U MBICIICHHBIN );

CJIeIOBATh MPaBUJIAM MOJIb30BAHUS XUMUYECKOM MOCY 101 1 1a00paTOpHBIM
o0opyoBaHMEM, a Takxke IMpaBuiaM oOpalieHus C BEUIECTBAMU B
COOTBETCTBHHM C WMHCTPYKIHSIMH TIO BBITIOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OTBITOB MO MOTYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoda W KHUCJIOpPOAA), MPUTOTOBJIEHUIO PACTBOPOB C OINPEIEIEHHOU
MacCcOBOM J0JIEM PAacTBOPEHHOIO BEIECTBA, IUIAHUPOBATh U MPOBOIUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TTIOMOIIBIO HHIUKATOPOB (JTakMyc, (heHON(PTAIeUH, METUIOPAHK

U IpyTHE).

K xoniry oOydenus B 9 kj1acce npeMeTHbBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y 00YHAIOIIUXCSI YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX TNOHATHUWA: XWMHUYECKHUM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIOKHOE€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3 ekt
peakuud, MOJb, MOJSIpHBIH ~ 00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, AJIEKTPOJMTUYECKAST IUCCOLMALMSA, PEAKIHUH HOHHOIO
oOMeHa, Karaau3atop, XHMHYECKOe paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCICHHE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(pOTEPHOCTb, XUMHYECKas CBSI3b (KoBaJIeHTHas, MOHHAs,
MeTaJlTn4YecKas ), KpucTaindeckas peneTka, Koppo3usi METAJIOB, CIIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MpeaeabHO JOMyCTUMasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHH U
MIPUMEHSTh 3TU NOHATHUSA IPU ONUCAHUM BELECTB U UX MPEBPALLICHUH;
MCIIOJIb30BaTh XHUMHUYECKYIO CHMBOJIMKY I COCTaBjieHUs Gopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy CO€IWHEHUU 1o (opmyiaM, BHUA XHUMHYECKOU
CBs3M (KOBaJICHTHAs, WOHHAs, METaUIMYeCcKas) B HEOPTraHUYECKUX
COCIMHCHHUSX, 3apsii MOHA MO0 XUMUYECKON (opMyIie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COECAMHEHUMN, TUIl KPUCTAIMYECKOU
PEMETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmmunyio Gopmy [lepruoamdeckoil CUCTEMBl XMMHYECKHX SJIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynma (A-rpynma)y U «mnobodHas
noarpynna (b-rpynma)», manbie ¥ OOJdbIIME TMEPUOABI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTePUCTUKAMU CTPOCHUSI aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsn  siApa, OOIIee 4YHUCIO DJIEKTPOHOB M pachpeielieHne HuX II0
AIICKTPOHHBIM CJIOSIM), OOBSCHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB D3JIEMEHTOB M HUX COCIMHEHUN B Mpejesax MalbIX NMEepUOJOB U
TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKUE peakuuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B PEaKIUu
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHYECKHX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIME W CHeHU(UUECKUEe XUMHUYECKHE
CBOMCTBa MPOCTBHIX U CJOXHBIX BEIECTB, MOATBEPXKAAsl OIMKHCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIIN;

COCTaBJSAITb YPAaBHEHUS DJIEKTPOIUTHUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMM NOHHOIO



oOMeHa, ypaBHEHHUS pEaKIui, MOATBEPKIAIONNX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIIbHO-BOCCTAHOBUTENIBHBIX —pPEaKIUN
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCca dTUX PEaKIIHi;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUN B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO JJeMeHTa 1o (OopMyJie COCIMHCHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOIUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOU pEaKInH;

COOJII0IaTh TIPAaBUIIA MOJIH30BAHUS XUMUYECKOM MOCY0M 1 1a00paTOPHBIM
o0opyIoBaHMEM, a Tak)Ke IMpaBuja oOOpalleHHsi C BEUIECTBAMU B
COOTBETCTBHHM C MHCTPYKIHSMH TIO BBIMOJHEHUIO J1TA0OPAaTOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYCHHUIO U COOUPAHUTO Ta3000pa3HbIX BEIIECTB
(aMMHaKa M yTiIeKUCiIoro ras3a);

MPOBOJIUTH PEAKIUH, TOATBEPKIAI0IINE KaYeCTBEHHBIN COCTAB Pa3INYHbIX
BCII[ECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOpHI-, OpOMUA-, WOAWI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, TUIPOKCHUII-UOHBI, KATHOHBI
aMMOHHSI ¥ HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE ONEPALIUU MBICIIUTENLHOM 1€ITeIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIIeHNEe, CUCTEMATU3AIINIO0, BBISIBIICHUE TPUUUHHO-
CJICICTBEHHBIX CBSI3€W — JJI M3YyYCHHsI CBOWCTB BEIIECTB M XUMHUYECCKUX
peakiuii, eCTeCTBEHHO-HAYYHBIE METOJbl TO3HaHUS — HaOII0eHNE,
U3MEpEHUe, MOICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3iesioB u
KonTtposabHbie
n/n TeM MPOrpaMMbl Bceero
padoTbI
Pasnen 1. IlepBoHavanbHble XUMHUYECKHE IOHATHS
Xumust — BakHas o0J1acTh
11 €CTECTBO3HAHMS U 5
' MPAKTUYECKOM eI TeIbHOCTH
yenoBeKa
BemecTBa 1 xXuMu4ueckue
1.2 15 1
peakiumn
Hroro no pazaeny 20

Pa3nen 2. BaxkHeiilune npeactaBuTe/ M HEOPraHMYECKUX BelllECTB

Bosnyx. Kucnopon. Ilonsarue

2.1 6
00 okcrgax
29 Bonopoa. Ilonstue o 2
KHUCJIOTAaX U COJISX
)3 Bona. PactBopsl. [Tonsitue 06 5 1

OCHOBAHMHAX

24 OCHOBHBIE KJIACCHI 1 i

HEOPraHWYECKUX COCTUHEHUN

Hroro no pazneny 30

IpakTnyeckue
padoTbI

duaekTpoHHbIe (LM (pPOBHIE)
o0pa3oBaTe/bHbIe pecypchl

bubnuorexa [JOK
https://m.edsoo.ru/71f41837¢c

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/7141837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

Pasnen 3. llepnoanueckuii 3axon u [lepuoguyeckas cucrema xumunueckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumnueckasi cBsi3b. OKHCIHTEIbLHO-BOCCTAHOBHUTEIbHbIE pe€aKnuu



[Tepronuueckuii 3aKOH U
[Tepronnueckas cucrema

31 XUMHYECKHX d1eMeHTOB /1. M.
MenneneeBa. CtpoeHue aToma
XuMHu4ecKkas CBA3b.

3.2 OKHCIUTETBHO-

BOCCTAaHOBUTCJILHBIC pCaKIINN

Nroro no pazaeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

15

68

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢




9 KVIACC

Ne i/

Paznea 1.

1.1

1.2

1.3

HaumeHoBaHMe pa3/ie/ioB U TeM
MPOrpamMMbl

BemecTtBo 1 XMMHYeCKHE PeaKIUH
[loBTOpeHue u yriy0naeHue 3HaHUM
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHUECKHUX
peaxkuuii

ONEKTPOIUTHYECKAS JUCCOLUALUS.
XVMMHYECKUE PEAKIIMK B pacTBOpax

Hroro no pazneny

Paznea 2.

2.1

2.2

23

24

HeMeTanasl M UX cOeTUHEHUS

OO6m1as XxapakTeprucTUKa XUMHUECKUX
sneMeHTOB VIIA-rpynmsl. ["anorenst

OO01m1ast XapaKTepUCTHKA XUMHUYECKUX
aneMeHToB VIA-rpynnsl. Cepa u eé
COEJIMHEHUS

O6ma;1 XapPaAKTCPUCTHKA XUMHUYCCKUX

aneMeHTOB VA-rpynmnsl. A30T, pochop u ux

COCAMHCHUSA

OO61mas xapakTepuCcTHKa XUMUYECKUX
aneMeHToB [VA-rpynnsl. Yriaepoa u
KPEMHUI U UX COCAMHEHUS

Hroro no pazneny

KoaunuyecTBO 4acoB

Beero KonTpoabHbie

padoThbI

5 1
4

8 1
17
4
6
7

8 1
25

IIpakTHyeckue
padoThI

JIEKTPOHHbBIE
(uu¢possbIe)
o0pa3oBaTe/ibHbIE

pecypchl

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636




Pa3gen 3. MeTasIbl M UX COeTUHEHU ST

3.1 OO01me cBOMCTBAa METAIIOB

3.2 Baxuelinie MeTamisl U UX COETUHEHUS

Hroro no pazneny

Pasnen 4. Xumusi u okpy:kamomas cpeaa

4.1 BemecTBa 1 MmaTepuasnbl B )KU3HHU YEJIOBEKA
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bubmuorexka [JOK
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne

o/ Tema ypoka

[Ipenmer xumuu. Ponp XxuMuu B :KU3HU
yeJloBeKa. Tena 1 BellecTsa

2 ITonsatue o METOJaX IIO3HAaHUA B XUMHU

[Tpaktuueckas padora Ne 1 «IIpaBuia paGoTsl
3 B J1a0OpaTOpUM U IPHEMBI OOpAILICHHUS C
71a00paTOPHBIM 000y TOBAaHUEM)

Yucreie BemecTBa U cMec. CriocoOnl
paszeneHus cmeceit

[IpakTuueckas padora Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYUCTKH TOBapeHHON
COJIN)»

6 ATOMBI U MOJIEKYJIBI

XUMHUYECKHUE JIEMEHTBI. 3HAKU (CUMBOJIbI)
XUMUYECKHUX JIEMEHTOB

8 [IpocThie U ca0KHbBIE BEHIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE

KoaunuecTBo yacoB

Bcero

KonTposabHbie
padoTbI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmmoreka [JOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d26ca

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d28c8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

bubmoreka [JOK
https://m.edsoo.ru/ff0d2be8

bubmmorexka [JOK
https://m.edsoo.ru/ff0d2a6¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
Xumuuaeckas popmyina. BareHTHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB

OrHOCUTEIbHAA aTOMHAs Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca

MaccoBas gonasg XUMHYECKOTO JIEMEHTA B
COCAUMHCHNU

KonuuectBo BemectBa. Mosb. Mossipaast
Macca

dusnueckue U XUMUYECKHE SIBJICHUS.
XuMHYecKas peakuus

[Ipu3Haku u ycioBUs MPOTEKAHUS
XUMHYECKHUX PEaKUn

3aKOH COXpaHEeHHsI MAacChl BEILIECTB.
XUMUYECKUE yPaBHEHUS

Brraucnenns KOJIMYECTBA, MAaCChl BEIICCTBA
10 YPAaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

Krnaccuduxarus XUMAIECKUX peaKIui
(coemMHECHHUS, PA3TIOKCHHUS, 3aMCIIICHHS,
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIii-
sHIMKIoneauct. O0o0ILEeHne U
cHUCTeEMaTH3aIMs 3HAHUI

KontponsHast padora Nel mo treme
«BemrecTBa 1 XUMHYECKUE PEAKITHIDY
Bo3nyx — cmech razoB. CocTaB Bo3ayxa.
Kucnopoa — aeMeHT U mpocToe BEMIECTBO.
O30H

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2eae

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d323¢

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5230

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d37fa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3b88

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3{34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d4290

bubmmorexka [JOK
https://m.edsoo.ru/ff0d448¢




22

23

24

25

26

27

28

29

30

31

32

dusnueckue 1 XUMUYECKHE CBOMCTBA

KHCIIOpOJia (peaKIuu OKUCIICHUS, TOPCHHE).

[Tousitre 06 okcHumax

CrniocoOsl MosTy4eHus KUCI0po/ia B
1abopaTOPUN U IPOMBIIIIIICHHOCTH.
[Ipumenenue kucaopoa

TennoBoii 3¢ hekT XUMUIEeCKO# peakIum,
MOHSATHE O TEPMOXUMUYECKOM YPaBHEHUH,
9K30- U DHJIOTEPMHUYECKIX PEaKIUIX

TomnuBo (HedTh, yroiab U METaH).
3arpsi3HEHUE BO3yXa, CIOCOOBI ero
IPEOTBPALICHUS

[TpakTuueckas padota Ne 3 o Teme
«[Tonmy4enue n cobupanue KUCIOpoAa,
U3y4YCHUE €r0 CBOMCTBY

BOI[OpOI[ — DJICMCHT U IMMPOCTOC BCUICCTBO.

Haxoxnenue B nmpupoje

duznueckre 1 XUMUYECKHE CBOIICTBA
Bojopoa. [Ipumenenne Bogopoaa

IloHaTHE O KUCIIOTAaX U COJISIX

CriocoObI MmoJTyueHus BOAOPOaa B
naboparopuu

[Ipaxtuueckas padota Ne 4 o Teme
«Ilomyuyenue u cobupanue BOAOPOa,
U3yYEHUE €r0 CBOMCTB»

MoutsipHbIii 00BEM Ta30B. 3aKOH ABOTaIPO

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4614

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d497a

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4ae2

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4{42

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d542¢




33

34

35

36

37

38

39

40

41

42

43

Brruucienus o0béMa, KOJIMYECTBA BEIISCTBA
rasa o €ro u3BECTHOMY KOJUYECTBY
BEIIECTBA UIN 00bEMY

Brruucnenust 00EMOB ra3oB 10 YpaBHEHHUIO
peaKIMy Ha OCHOBE 3aKOHA O0BEMHBIX
OTHOIIIEHUH Ta30B

duznyeckre 1 XUMUYECKHE CBOMCTBA BOJbI

Cocras ocHoBauuii. [Toustue 00
WHIWKATOpaX

Bona xak pactBopurens. HacbleHHbIE U
HEHACBIIICHHBIE PaCTBOPHLI. MaccoBas 10y
BEILECTBA B pacTBOPE

[TpaxTuueckas padota Ne 5 o Teme
«IIpuroroBieHue pacTBOPOB € ONIPEAECIEHHON
MacCOBOM J0JIEd pacCTBOPEHHOTO BEILIECTBA
KontponsHast padota Ne2 o treme
«Kucnopoa. Bogopon. Boga»

Oxcuspl: cocTaB, KiaccupuKarus,
HOMEHKJIATypa

[TosnyyeHne n XuMHYECKUE CBOWCTBA
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
OKCHJI0B

OcHoBaHusI: cOCTaB, Kinaccudukars,
HOMEHKJIaTypa

[Tonmy4yenue u XuMHYECKHE CBOMCTBA
OCHOBaHUI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d55a0

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d5708

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d587a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d59¢e2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5eba

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d6342

bubmmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d67ca

bubmmorexka [JOK
https://m.edsoo.ru/ff0d67ca




44

45

46

47

48

49

50

51

52

53

54

KucnoTsr: cocraB, kiaccudukanms,
HOMEHKJIaTypa

[TonydyeHue u XuMHUYECKHUE CBOMCTBA KUCIIOT

Conu (cpenHue): HOMEHKIAaTypa, ClocoObl
MMOJIy4YCHUA, XUMHUYCCKUC CBOMCTBaA

[IpakTuyeckas padora Ne 6. Perenue
HKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX
COCIMHEHUIN

I'eneTnueckas cBsI3b MEXKIy Kiaccamu
HEOPraHUYECKUX COCIUHEHUN

O060011IeHNE U CUCTEMATHU3AIUS 3HAHUN

KonTtponbhas padota Ne3 mo teme
"OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
coequHeHun"

[TepBbie MOMBITKY KiIacCUpUKAITUN
XUMHYECKHUX 3J1eMEHTOB. [loHsiTHE O rpynmax
CXOJIHBIX 3JIEMEHTOB

[Iepnonnueckuit 3akoH u [lepnonnueckas
cHUcTeMa XUMMHUYeCKuX dmemeHnToB [[. U.
Menpaeneena

[Iepuoasl, rpynmsl, MOATPYIIIBI

Crpoenue atomoB. COCTaB aTOMHBIX SIJIED.
N30TO0MnEI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0dfee2

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ad9474

bubmmorexka [JOK
https://m.edso0.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9ela

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ffa

bubmuoreka [JOK
https://m.edsoo.ru/00ada52¢

bubmuoreka [JOK
https://m.edsoo.ru/00ada52¢

bubmmorexka [JOK
https://m.edsoo.ru/00ada342




55

56

57

58

59

60

61

62

63

64

65

CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB [lepuoanueckoit cuctemst /. H.
MenneneeBa

XapakTepHuCcTUKa XMMHUYECKOI0 2JIEMEHTA 110
ero nojosxeHuto B [leprognueckoii cucreme
. . MenneneeBa

3nauenue Ilepuonnueckoro 3akoHa s
pa3BuTusA HayKu U npaktuku. /. 1.
MeneneeB — y4€HbIN, IEJAror 1
rpakaaHuH

PezepBHblit ypok. O0001meHue u
cucTeMaTH3anus 3HaHui / Beepoccuiickas
npoBepoyHas paboTa

Kontponbhast padota Ne4 o reme «CtpoeHue
aToma. Xummuueckas cBs3b» / Becepoccuiickas
npoBepoyHas paboTa

DNEKTPOOTPULIATEILHOCTh AaTOMOB
XUMHYECKHX 3JIEMEHTOB

HNonHas xuMudecKkas CBI3b

KoBanenTHas MnoJisipHasd XUMHUYECKas CBA3b
KoBanmenTHas HCMOJISIpHAA XUMHUYCCKas CBA3b
CreneHb OKHCICHUS

OKHCIINTEIFHO-BOCCTAHOBHUTEIIbHEIC pcakuuun

bu6mmorexa [IOK
https://m.edsoo.ru/00ada6bc

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ada824

bubmmoreka [JOK
https://m.edsoo.ru/00ada96e

bubmmoreka [JOK
https://m.edsoo.ru/00adb33c¢

bu6mmoreka [IOK
https://m.edsoo.ru/00adb486

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adac34
bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8
bu6mmorexa [JOK
https://m.edsoo.ru/00adae28

bubmuoreka [JOK
https://m.edsoo0.ru/00adb076




66 OKHUCIIUTEIN U BOCCTAHOBUTEIU

PesepBHbIif ypok. O6001mIeHIE 1
67 cucTeMaruzaius 3HaHui o reme «CTpoeHue
aToMa. XUMHUYECKas CBSI3b»

68 Peseprublil ypok. O6001IeHNE U
CHUCTEeMaTH3allus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9cb2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d61c6




9 KVIACC

Ne i/

Tema ypoka

ITepuoanueckuii 3akoH. [leproanueckas
cucTeMa XUMHu4YecKux 3jementoB . U.
MenpneneeBa

3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePHOJIOB

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX BEUIECTB

Bunpl xuMu4ecKkou CBSI3H U THUIIBI
KPUCTAJUIMYECKUX PELIETOK
Konrponsnas padora Nel no reme
«IToBTOpEHUE U yriTyOlieHNe 3HAHUI
OCHOBHBIX pa3/IeioB Kypca § Kiaccay

Knaccudukanmst XuMHUIeCKUX peakIyi 1mo

Pa3IMYHbBIM NIPU3HAKAM

ITonsiTHE O CKOPOCTU XMMHUYECKOM pPEaKIUH.

[ToHsITHE O TOMOTEHHBIX U T€TEPOTEHHBIX
peaKuusx

[ToHsATHE O XMMUYECKOM PABHOBECHMU.
@aKTOpBI, BIUAKOLIME HA CKOPOCTh
XUMHUYECKON PEAKIIUU U TTOJOKEHUE
XUMHYECKOTO PABHOBECHS

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTuyeckue
padoThI

JIEeKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adb7e2

bubmmoreka [JOK
https://m.edsoo.ru/00adbac6

bu6mmorexa [IOK
https://m.edsoo.ru/00adbcb0

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adbe9a

bubmmoreka [JOK
https://m.edsoo.ru/00adc28c




10

11

12

13

14

15

16

17

18

19

OKHUCINTEIHLHO-BOCCTAHOBUTEIbHEIE
peakmuu

Teopust 3NEKTPOTUTUYECKON AUCCOLUALINH.
CusnbHBIE U CJIa0bIe SJIEKTPOJIUTHI

HonHbIe ypaBHEHHS peaKkUil

XMMHYECKHE CBOMCTBA KUCIOT U OCHOBAaHUN

B CBETE MPEJCTABICHUNA 00
AIEKTPOJIUTUYECKON AUCCOLMALINI
XHUMHYECKHE CBOMCTBA COJICH B CBETE
MPEICTAaBICHUA 00 IEKTPOIUTHIECKOM
JUCCOIAIIHN

[TonsaTHE O THIpONIU3E CONEn

O00011eHHE U CUCTEMATU3ALMS 3HAHUN

[TpakTuueckas padora Ne 1. «Pemenue
HKCHEPUMEHTANIBHBIX 33124

Kontponbnas padota No2 o teme

«DNEKTPOIIUTHYECKAS TUCCOLIATTHSL.
XUMHUYECKUE PEaKIuH B PACTBOPAX»
OO0m1as xapakTepuCTHKa rajJoreHOB.

XUMHYECKUE CBOMCTBA HA MPUMEPE XJI0pa

Xnoposogopoa. CoJisiHast KUCOTA,
XUMUYECKHUE CBOMCTBA, MOTYUYEHUE,
MIPUMEHEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/00adcade

bubmmoreka [JOK
https://m.edsoo.ru/00adcd68

bubmmoreka [JOK
https://m.edsoo.ru/00add448

bubmorexka [JOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [IOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6mmorexa [IOK
https://m.edsoo.ru/00addec0

Bbu6nuoreka [JOK
https://m.edsoo.ru/00addfe2

bubmmoreka [JOK
https://m.edsoo.ru/00ade104




20

21

22

23

24

25

26

27

28

29

[TpaxTrueckas padora Ne 2 o Teme
«ITonyueHne COMIHON KUCIOThI, U3yYEHUE
€€ CBOMCTB»

BI)ILII/ICJ'ICHI/ISI I10 ypaBHeHI/IﬂM XUMHUUYCCKHUX
peaKIui, eciu OJUH U3 PEarcHTOB JIaH B
N30BITKE

OO0m1as xapakTepucTHKa 371eMeHTOB VIA-
TpYTIIBI

AnnoTtponHbie MOIU(UKAIIMY CEPBI.
Haxoxnenue cepbl 1 €€ COeIMHEHUN B
npupoae. XMMUYECKHE CBOWCTBA CEpPbI

CepoBojopo, cTpoeHue, (Gu3nvdeckue u
XUMHUYECKHE CBOMICTBA

Oxcuppl cepsl. CepHast KMCIIOTAa,
¢uznyecKrue 1 XUMUYECKUE CBOWUCTBA,
IpUMEHEHHE

XVMMHYECKUE PEAKIINH, JIEKAIINE B OCHOBE
MPOMBIIIICHHOTO CII0CO0a MOTyYeHHS
CEpPHOU KUCIOTHI. XMMUYECKOE 3arpsi3HEHUE
OKPYXAIOIIEH Cpeabl COCTUHEHUSIMU CEPBI

Brruucnenue MaccoBoil 1011 BBIXOAA
MPOYKTA PEaKLKU

OO0m1as XxapakKTepuCTUKa JIEMEHTOB V A-
rpynmsl. A30T, pacClIpOCTpPaHEHHUE B
npupoje, Gu3nYecKrue 1 XuMUYecKue
CBOMCTBA

AMMHaK, ero (pu3NYecKue U XUMUYECKUE
CBOMWCTBA, M10JIy4YE€HUE U IPUMEHEHNE

bu6mmorexa [IOK
https://m.edsoo.ru/00ade348

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ade488

bubmmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [IOK
https://m.edsoo.ru/00ade802

bubmmoreka [JOK
https://m.edsoo.ru/00adea28

bubmmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [IOK
https://m.edsoo.ru/00adeea6

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adf004




30

31

32

33

34

35

36

37

38

[TpaxTrueckas padora Ne 3 o Teme
«ITomydenne amMmmuaka, U3y4eHue ero
CBOMCTB»

A3OTHas KUCIIOTa, € Ppusnyeckue u
XUMHYECKHE CBOWCTBA

Vcnonb30BaHUE HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MHUHEPAJIBHBIX y100pEHUH.
XUMHUUECKOE 3arpsa3HEHUE OKPYKaroIei
Cpezbl COEAMHEHNUAMH a30Ta

®ocdop. Oxeun pocdopa (V) u pochopnas
KHCJIO0Ta, (PU3NYECKHE U XUMUUECKUE
CBOMCTBA, [TOJIy4YEHUE

Hcnons3oBanue pochaTtoB B kauecTBe
MUHEpaJIbHBIX yA0OpeHUid. 3arpsi3HeHne
IpUPOIHOI cperbl hochaTamu
VYrnepon, pacpocTpaHeHUE B IPUPO/IE,
¢du3HYecKre 1 XMMHUYECKIE CBONCTBA
Oxcuppl yriaepona, ux Gu3nueckue u
XUMUYECKHE CBOMCTBA. DKOJIOTHUECKUE

Ipo0JIEMBI, CBSI3aHHBIE C OKCHJIOM YIJIepoJa
Iv)

VYrospHag KUCIoTa U €€ coJin

[TpakTuyeckas padora Ne 4 o Teme
"[losrydyeHne yriekucioro rasa.
KauecTBeHHas peakuys Ha KapOoHAT-HOH"

bu6mmorexa [IOK
https://m.edsoo.ru/00adf180

Bbubnuoreka [JOK
https://m.edsoo.ru/00adf306

bubmmoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6mmorexa [IOK
https://m.edsoo.ru/00adfc20

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adfd9c

bubmmoreka [JOK
https://m.edsoo.ru/00adfebe

bubmmoreka [JOK
https://m.edsoo.ru/00ae006¢

bubmmoreka [JOK
https://m.edsoo.ru/00ae027¢e




39

40

41

42

43

44

45

46

47

48

[lepBoHayanbHbIE MOHATHUS 00
OpraHMYECKHX BEIIECTBAX KaK O
COEIMHEHUSX yTIepoaa

Kpemuuii u ero coeguneHus

[TpakTuueckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 33724 110 TEME
«Baxneine HeMeTaIbl U HX
COEIUHEHUD

Kontponbhas padorta Ne3 no teme
«Baxuelnnme HeMeTaJUIBEI U UX
COETMHEHMS

OO011as XapakTepUCTHKA XUMHYECKUX

3JIEMEHTOB — METAJJIOB. MeTajnuecKkas
CBA3b M METAJNINYECKask KpUCTAJUIMYECKas
pemérka. PU3nvYecKue CBONCTBA METAIIJIOB

XMMHYECKHE CBOUCTBA METAJLIOB.

DNEeKTPOXUMHUYECKUH psii HANIPsSHKEHUH

MCTAaJIJIOB

O6H_[I/Ie CIIOCOOBI MOJIYUCHHUA MCTAJIOB.
CmtaBel. Berauciienus 1o YPaBHCHUAM

XUMHUYECKHUX PEaKLUH, ECIIN OIUH U3
pEareHTOB COAEPKUT IPUMECU

ITonsiTHE O KOPPO3UU METAILIOB

IIleno4yHbIe MeTaJIbI

OKCI/IZIBI W TUAPOKCUIBI HATPHUA U KaJIUA

bu6mmorexa [IOK
https://m.edsoo.ru/00ae054¢

bu6mmorexa [IOK
https://m.edsoo.ru/00ae080a

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0bf2

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ac0el8

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae103e

bubmmorexka [JOK
https://m.edsoo.ru/00acl1156

bu6mmoreka [IOK
https://m.edsoo.ru/00acl1156

bu6mmoreka [IOK
https://m.edsoo.ru/00ac1278

bubmmoreka [JOK
https://m.edsoo.ru/00ac14b2

bubmmoreka [JOK
https://m.edsoo.ru/00ae14b2




49

50

51

52

53

54

55

56

57

58

59

60

61

[llemoyHO3eMeNbHBIC METAIIBI — KAIbIIWN 1
Mar"ui

Baxueiinme coeIMHEHNUA KaJIbIU
O06006111EHNE U CUCTEMATH3AIMS 3HAHUH
JKécTkocTh BOJBI M CITOCOOBI €€ YCTpaHSHHS

[TpakTuyeckas pabora Ne 6 o Teme
"YKécTkoCcTh BOJBI U METO/BI €€
ycTpaHeHus"

AJTTOMUHAN

AmpoTtepHbIe CBOICTBA OKCHJIA U
T'HJIPOKCHUIA

Kenezo

Oxcunel, TuApOKCHIBI U conu xenesa (I1) u
xkenesa (111)

O0001IEeHNE U CUCTEMATHA3AIINS 3HAHUI

[Tpaktuyeckas paGora Ne 7. Pemienue
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«BaxxHeHIme MeTallIbl U UX COeTUHEHUSD)

Brrunciienus no ypaBHEeHUSIM XUMHYECKHUX
peaKiuii, eciii OIMH U3 PEareHTOB JaH B
M30BITKE UITU COJEPIKUT MPUMECH.
BrraucneHns MacCoOBOM JOJU BRIXOJa
MPOAYKTA PEaKLUU

O00011eHre U cCUCTEMATU3ALMS 3HAHUN

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ael5e8

bubmmoreka [JOK
https://m.edsoo.ru/00ae1886

bubmmoreka [JOK
https://m.edsoo.ru/00aclaec8

bubmorexka [JOK
https://m.edsoo.ru/00aeclc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aeclc64

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e¢6

bubmmoreka [JOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00aec1750




62

63

64

65

66

67

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Kontponbnas padota Ne4 o Teme
«Baxuennime MeTayibl U UX COSTUHEHUA

BeniecTsa u maTepuainsl B TOBCEIHEBHOM
JKU3HU YEIIOBEKa

XUMHYECKOE 3arpsi3HEHNE OKpYKarolen
CpeIbl

Posib XMMHM B pelIeHUH YKOJIOTUYECKUX
npo0emM

PesepBHbIit ypok. O600IeHNE 1
cucTeMaTH3aIus 3HaHuH

PezepaHblii ypok. O0001eHue u
CUCTeMaTH3allHsl 3HAaHHUH

PesepBHEIit ypok. O600ICHHE 1
CUCTEMAaTH3alUs 3HaHU!

68

bubmmoreka [JOK
https://m.edsoo.ru/00ae3f50

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270

bubmmoreka [JOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ad9cb2




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOI MIPOT'PAMMBI

8 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'O 00111er0 00pa30BaHus

Ilo Teme: <<HepBOHa‘IaJ'IBHI>Ie XHUMHUYCCKUEC ITOHATH

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX TIOHSATHI: aToM,
MOJIEKYJla, XUMHUYECKHUH OJJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIIECTBO, CMeCh (OMHOPOJHAs W HEOAHOPOJHAs), BaJCHTHOCTD,
OTHOCUTCJIbHAsA aTOMHAad W MOJICKYJISIpHAd Macca, KOJIUYCCTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JI0JiI XMMHYECKOTO
JJIEMEHTa B COCIMHEHUH, MOJISIPHBINH 00hEM, XUMUYECKAsT PEaKIIus,
KinaccupuKalusg — peakuuid: peakuud COEAMHEHHUs, peakUuu
pa3NoKEHUs, PEAKIUH 3aMEelICHHs, peakiuu OOMeHa, 9K30- H
SHJOTEPMHUUYECKHUE PEAKITUH, TETUIOBOK 3 (EKT peakiuu, pacTBop,
MaccoBast J10J1s1 BellecTBa (MPOLEHTHAs KOHIIEHTPALKs) B paCTBOPE
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATHI U
MNPUMCHATH 3THU MOHATHA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaHleHI/II\/JI
WCTIOJIH30BAaTh XMMHYECKYI0O CHMBOJIUKY JUISI COCTABICHHS (OPMYIT
BEIIECTB U YPaBHEHUN XUMHUYECKUX pEaKInn

pacKkpbIBaTh CMBICII 3aKOHOB COXPAHEHHMSI MacChl BEIIECTB,
MMOCTOSTHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOTO YUYEHUs, 3aKOHa
ABoraapo

ONpeAeNATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OHMHapHBIX
COCIMHECHUAX

KJaccu(UIUpPOBaTh XUMHUYECKHE PEAKIMU (IO YUCIYy U COCTaBy
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TEITIOBOMY (D PeKTy)

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl

BCIICCTB



1.8

1.9

1.10

2.1

2.2

23

24

2.5

2.6

2.7

3.1

BBIYUCIIATH MAaCCOBYIO JOJIIO XUMHUYCCKOI'O 3JICMECHTA IIO (1)OpMy.]'Ie

COCOUHCHHS,
BBIUHCIIATH MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

MPUMEHSITh €CTECTBEHHOHAYYHBIE METO b TO3HAHUS — HAOTIOACHHE,
W3MEpEHUe, MOJAEIUPOBAaHUE, OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )
ITo Teme: «Baxuenmue npeacTaBUTEIM HEOPTAaHUYECKUX BEILIECTBY

PAaCKpbIBATH CMBICJI OCHOBHBIX XHUMHUYCCKHUX MOHSATHH: OKCHI,

KHCJ10Ta, OCHOBAaHUC, COJIb

OTpEAEIATh MPUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy

coenuHeHui o popMyam
KJ1accu(uIUpOBaTh HEOPTAaHUYECKUE BEIIECTBA

XapakTepu30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA
BCIHICCTB PA3JIMYHBIX KIJIIACCOB, NOATBCPIKAAA OMUCAHUC IpUMCpaAMU
MOJIEKYJISIDHBIX ~ YPaBHEHHMH  COOTBETCTBYIOUIMX  XUMHYECKHX
peaxkuuii

MPOTrHO3UPOBATH CBOICTBa BCIIECTB B 3aBUCHUMOCTU OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTHU MPOTEKAHUS XUMHYECKHX

HpeBpaH_IGHI/Iﬁ B pa3JIMYHbBIX YCIIOBHUAX

clenoBaTh IMpaBWJIaM TIOJMB30BAaHUS XHUMHUYECKOW TMOCYIoi U
1a00paTOpHEIM 000PYIOBaHUEM, a TAKKE MPaBHIIaM OOpAIICHHS C
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIMSIMH TIO BBITIOJTHEHHUIO
na60paToprlx XUMHUYCCKUX ONBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIeCTB (BOAOPOJA M KUCIOPOA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh U MPOBOAUTh XUMUYECKUE HKCIIEPHUMEHTHI
[0 PACIIO3HABAHHIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOUIbIO

WHINKATOPOB (JaKkMyc, (heHondranent, MEeTUIOPAHK U IPYTHUE)
MPOBOAMTH PAcUYETHI O YPABHEHHIO XUMUUECKON peaKkInu

I[To Teme: «llepmoanueckuii 3akoH u llepumogmyeckass cucrema
xumuyeckux sneMentoB . M. MenneneeBa. CTpoeHHe aTOMOB.

Xumudeckas cBsa3b. OKHCIHUTENFHO-BOCCTAHOBUTCIILHBIE peakunumn»

PacCKpbIBaTb CMBICII OCHOBHBIX XUMHUYCCKHUX TOHSTUMH: AApO aTtoMa,

AJIEKTPOHHBIA CJOM aToMa, aTOMHas OpOWTaNb, paAUyC aToMma,



3.2

3.3
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3.6
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9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJabTara

1

1.1

XUMHUYECKasl CBSA3b, MOJISIPHASA W HENOJISIPHAs KOBAJICHTHAs CBSA3b,
3JIEKTPOOTPULATENIBHOCTh, MOHHAA CBA3b, HMOH, KaTHOH, AaHWOH,

CTCIICHBb OKHMCJICHUA
KJ'IaCCI/I(bI/II_II/IpOBaTI) XHUMHUYCCKUE 3JICMCHTHI

OIMCHIBAThH U XapaKTepH30BaTh TabIuHy0 Gopmy Ilepuoanueckoit
CUCTCMbl XUMHWYCCKUX 3JJICMCHTOB: PA3JIMYaTbh IOHATUSA «TJIaBHAA
noarpynna (Arpynma)» u «mobounas mnoxarpynma (brpymnma)y,

«MaJiple» U «OOJIBIIHE) NepruoaAbI

packpeiBaTh cMbich llepuoamueckoro 3akona [[.M. Menneneena:
JEMOHCTPUPOBATh MOHMMAHUE MEPUOJUYECKON  3aBUCHMOCTH
CBOMCTB XUMHUUYECKHUX DJIEMEHTOB OT HX IIOJOXKEHHUA B

[Iepnonnueckoii cucreme

COOTHOCHUTH O603Ha‘~I€HI/I$[, KOTOPBIC HUMCIOTCA B Ta6J'II/IIIe
«HCpI/IOI[I/I‘leCKaH CHUCTCMa XUMHNYCCKHX SJICMCHTOB I[I/I
MeHnzaeneeBay C YHUCIOBBIMU XapaKTCPUCTHUKAMH CTPOCHHSA aTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB u 3apdana sapa, 0611166 YHCJIO0

AJIEKTPOHOB U pacTpeAesIEeHUE UX 0 ANEKTPOHHBIM CIIOSIM)

OIPCACIIATh CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

ONpEAeNATh BHUJI XUMHUYECKOW CBsI3U (KOBaJICHTHAs U HMOHHas) B

HCOPraHNYCCKUX COCANHCHUAX

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOIM
00pa3oBaTeJIbHON NPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

ITo Teme: «BemiecTBO 1 XMMUYECKask PEAKIUD)

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX HOHSTHUN: pacTBOD,
AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI, JIEKTPOIUTHYECKAS IUCCOLMALINS,
peakuuyu MOHHOTO OOMEHa, KaTalau3aTop, XMUMHUYECKOE PaBHOBECHE,
oOpatumble " HeoOpaTuMble peaxkuuu,
OKHCJIUTENIBHOBOCCTAHOBUTEIIBHBIE peakuuu, OKHCIIUTENb,
BOCCTAHOBUTENb, OKHUCJICHHME M BOCCTAaHOBJEHUE, aJIOTPOINS,

aM(i)OTepHOCTB, XHUMHUYCCKas CBA3b (KOBaHeHTHafl, HOHHAas,



1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

3.1

MCTaJ'IJ'II/ILIeCKaH), KpuCTaJllIn4eCKas pCH_IéTKa, CIIJIaBbl, CKOPOCTb

XUMHYECKON PEaKIun

HWIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHI U

MIPUMCEHATH 3TU MMOHATHA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

COCTAaBIIAITh YPABHEHMSI IEKTPOJIIUTUYECKON TUCCOLMALMHA KUCIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAILEHHBIC YPAaBHEHUS PEaKIUil

HOHHOIro oOMeHa

PaCKphIBATh CYITHOCTb OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX pGaKHI/Iﬁ

MIOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca 3THX peakLuit
MIPOBOJIUTH PAcU&Thl 10 YPABHEHUIO XUMUUECKOM peakiuu

ITo Temam: «Hemetamnsl U UX coeaMHEHHSI» U «MeTaaiabl U HX

COCOAUHCHU A

XapaKkTepu3oBaTh  (OMHCHIBATH) o00OmMe W crnenuduyeckue
XHUMHUYECKHE CBOMCTBA MPOCTHIX M CIOKHBIX BEIIECTB, MTOATBEPKIAs
OMHMCAaHWE TPUMEPAMH MOJEKYJSIPHBIX M HWOHHBIX YpaBHEHUI

COOTBCTCTBYIOINX XUMHUYCCKUX peaKuHﬁ

COCTaBJISITh YPAaBHEHUS peaKkui, HOATBEPKIAIOIINX CyIlIECTBOBAaHUE

TeHETHYSCKOM CBA3U MCKAY BCHICCTBAMU PA3JIMYHBIX KIIACCOB

MPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUH,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B pas3JIMYHbIX

YCIIOBUSAX

CJIeZIOBaTh MpPaBHJaM TIOJb30BAHUS XUMHUCCKOW TIOCYIIOW W
1a00paTOpHEIM 000PYOBAaHHUEM, a TAKKE MPaBHIIaM OOpAIICHHS C
BEIIECTBAMH B COOTBETCTBHU C HMHCTPYKIHUSMH IO BBIIIOJHCHHUIO
na60paT0prlx XUMHUYCCKUX ONBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO

r8.3006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O rasa)

NPOBOANTH PEAKUUH, IOITBEPXKIAIONINE KAadyeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM MYTEM XJIOPHUJI-,
Opomuna, wuoauna, kapOonar, Qocdar, cuaMKaT, Ccynbdar,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI M3YYEHHBIX METaJUIOB,

MPHUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTAaHMUECKUX BEIIECTB
ITo Teme: «XuMHS U OKpY:Karolias cpeaay

pacKphIBaTh CMBICI OCHOBHBIX XuMuueckux moHatuil: [IJIK

BCIICCTBA; KOPPO3Hd MCTAJIJIOB



3.2

MPUMEHSTh OCHOBHBIC OTEPAIIMA MBICIUTCIBHONU JESATEILHOCTH —
aHaJ M3 W CHHTE3, CpaBHEHHE, O0OOOIIECHUE, CHCTEeMaTH3allUIO,
BBISIBIICHHE TPUYHMHHO-CIICIICTBEHHBIX CBSI3€H — Ui HM3y4YCHHS
CBOI\/JICTB BCHICCTB U XUMHYCCKUX peaKuHﬁ; GCTCCTBGHHOHayLIHBIe
METOJIbl TMO3HAHHUS — HAONIOJICHHE, M3MEPEHHE, MOJCIHPOBAHUE,

9KCIIEPUMEHT (PEaJbHBIM U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

[TepBoHayanbHBIE XUMUYECKUE TTOHSATHUS

[Ipenmer xumun. Ponp XUMUM B KU3HU 4Y€JIOBEKAa. XUMHUSI B CUCTEME HAYK.
Tena u BemecTBa. @U3NYECKHE CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSTHUE

BCIICCTB

ITonsatue o MECTOJaX ITO3HAHUS B XUMHU. Yucteie BCIICCTBA U CMECH. CnocoObl

paszaeneHus cMecen

ATOMBI W MOJICKYJIBI. Xumuueckne dijeMeHThl. CHMBOJIBI XHUMHYECKHX

3JICMCHTOB. HpOCTLIe M CJI0XXHBIC BEIICCTBA. ATOMHO—MOJ’IeKy.]'IHpHOG YUCeHUe

XumMuueckas (I)opMyna. BaneHTHOCTE aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTraBa BCIICCTB. OTtHOCHUTEILHAS aTOMHas macca.
OTHOCHUTENILHAS MOJICKYJISIpHAd Macca. MaccoBast 70l XUMHUYECKOTO

9JICMCHTA B COCIMHCHHUHU

KomnuecTBo BemectBa. Moisib. MosnsipHast macca. B3auMocBsI3b KOJMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IUHHI] BemiecTBa. Pacuérsl mo dopmynam

XUMHNYCCKUX COC[[I/IHGHI/Iﬁ

DU3NYECKUE U XUMUYECKUE ABJIEHUA. XUMUUYECKasl peakuus U €€ NpU3HAKH.
3aKOH  COXpaHEHUS  MAacChl  BEIIECTB. XUMUYECKHE  YpPaBHEHUA.
Knaccupukanus XUMHUYECKUX  peakuuid  (COSAMHEHHs, PAa3JIOKCHUS,

3aMeInieHus, 0OMeHa)

XUMUYECKUN HKCHEPUMEHT: 3HAKOMCTBO C XHUMHYECKOM TMOCYAOM, C
MpaBUIaMH pabOTHI B JIAOOPATOPUH U ITpUEMaMH 00pALIEHUS C JIAOOPATOPHBIM
o0opyoBaHWEM, HW3y4YCHHE W ONHUCAaHHE (U3MIECKUX CBOWCTB 00pasIoB
HEOPTaHWYECKUX BEIIeCTB, HAOMIOACHHE (QU3NYECKUX (IJIaBJICHHE BOCKA,
TasiHUE JIbJ1a, PACTUPAHHE caxapa B CTyNKe, KUTIEHUE M KOHJIEHCAIUS BOJIbI) U
XUMUYECKUX (TOpPEHHE CBEUYM, NPOKAIUBAHUE MEIHOM MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHUCJIOTOM) SBJICHUHN, HAONIOACHUE W OIHCAaHUE
MPU3HAKOB TMPOTEKAHMS XUMUYECKHX peakuuid (pas3iiokeHue caxapa,
B3aUMOJICHICTBHE CEPHOW KHCIOTHI C XJOPHAOM Oapwisi, pasioKeHHE

ruapokcuaa meau(Il) mpu HarpeBanuu, B3auMOACHCTBHUE XKelle3a C paCTBOPOM



2.1

2.2

23

24

2.5

2.6

2.7

2.8

conu meau(Il), usyuenune cnoco6oB pazaenenHus cMecei (C MOMOIIbI0 MAarHHUTA,
¢buIbTpOBaHUE, BHIMTAPUBAHUE, JUCTUILIALNSA, XpoMaTorpadus), mpoBenaeHrue
OUMCTKMA TIOBAapEHHOW conM, HAOMIOJIEHUE U OIMHUCaHHE pe3yIbTaToOB
MPOBEACHUS OTBITA, UIUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHUs MaCChl, CO3JaHue

MoieNielt MOJIeKY (IapoCTeP>KHEBHIX)
Baxwueiinme npeactaBuTeId HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmechk razoB. CoctaB Bo3ayxa. Kucimopon — 3J€MEHT M IPOCTOE
BelecTBo. HaxoxaeHune Kuciopoaa B npupoje, Gu3ndecKue U XUMHUSCKHe
cBoiicTBa (peakiuu ropenus). Okcunapl. [Ipumenenne kuciopona. CrocoOb
MOJyYeHHUs KHUCIOpoAa B JabopaTopuu M MPOMBINUIEHHOCTH. KpyroBopor

Kucnopoa B mpupojie. O30H — aJIoTpornHas Moau(UKaIus KUCIopoaa

TermnoBoil 3¢ (et XUMHUYECKOW peaknuu, TePMOXMMHUYECKHE YPaBHEHUS,
9K30- M DHJIOTEpMHUYECKHE peakunu. TOIMBO: yronb U MeTaH. 3arps3HEHHE

BO3/lyXa, yCUJICHHE TApPHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOs

Bonopos — anemMeHT U npoctoe BeriecTBo. HaxokieHne Boopoia B IPHPOJIE,
(bu3MYeCKUe W XHMHUYCCKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TOIYYCHHUS.

Kucnore! 1 conun
Mosnsipabiit 00bEM ra3oB. Pacuérel Mo XUMUYECKUM YpaBHEHUSIM

®dusnyeckue cBolicTBa BOAbBL. Boga kak pactBoputens. PacTBOpBI.
HacelieHHble 1 HEHACHIILIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg 1oy BellecTBa B pAacTBOpe. XUMHUYECKHE CBOWCTBA BOJBIL.
OcHoBanusd. Ponbs pacTBOpoB B MpUPOJIE U B KU3HU 4YesoBeka. Kpyrosopor
BOJABl B IMpHUpOJe. 3arpsi3HEHHE MPUPOAHbIX BOoJA. OXpaHa W OYHCTKA
MIPUPOJIHBIX BOJ

Knaccudukanmss Heoprannmueckux coemuHeHuit. Oxcuapl. Kimaccudukamms
OKCHJIOB: colieoOpa3yromue (OCHOBHBIC, KHUCIOTHBIE, aM(OTepHbIe) U
HeconeoOpazytonue. Homenknatypa okcunoB. @U3MYecKue U XUMHUYECKHE

cBoicTBa OKCUAOB. [losryueHne okcuaoB

OcHoBanus. Krnaccudukanuss ocHOBaHWM: MIENOYM W HEPACTBOPHUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHMi. PU3NYECKUE U XUMUYECKHE CBOMCTBA
ocHoBaHui. [loryueHne ocHOBaHUM

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. @usudeckue u
XUMHUYECKHEe cBOMCTBa KucioT. Psanm aktuBHOCTHM MeTayuioB H.H. bekerona.

HOHy‘leHI/IC KHCJIOT



2.9

2.10

2.11

3.1

3.2

Comu. Homenkiatypa coneil. @u3ndyeckue U XMMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenune conet
I'enernueckas cBA3b MEXKAY KilacCaMH HEOPTraHUYECKUX COEIUHEHUM

XUMUYECKUH OKCIIEPUMEHT: KAUECTBEHHOE OIpEAeNiCHUEe COMAepIKaHUS
KHCIIOpO/ia B BO3JyXe, MOJy4YeHHEe, COOMpaHue, paclo3HaBaHUE U U3YyUYEeHHE
CBOWCTB KUCIIOPOAA, HAOIOICHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOIAOM U
yCIJIOBUSI BOSHUKHOBEHMSI U MIPEKpaIlleHUsl TOpeHus (1oxkapa), 03HAaKOMJICHHUE C
oOpa3iiaMd OKCHJIOB W OIMCAHHE WX CBOWCTB, IMOJy4YeHHE, COOUpaHHe,
pacno3HaBaHHe U HU3Yy4YeHHE CBOMCTB Boaopoia (TOpeHue), B3auMOJeiiCTBHE
BOJIOpOJIA c OKCHJIOM meau(Il) (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMAaTEPHAIOB), HAOMIOACHUE OOpa3lloB BEIIECTB KOJWYECTBOM | MOJIb,
UCCIIeZIOBaHNE OCOOCHHOCTEW pacTBOPEHHS BEIIECTB C  Pa3IUYHON
PacTBOPUMOCTBIO, MPHUTOTOBJICHHE PACTBOPOB C OMPENCIEHHON MaccoBOM
JONiel pacTBOPEHHOTO BEIECTBA, B3aUMOJICHCTBUE BOABI C METAJUIAMH
(HaTpueM W KanblieM) (BO3MOXKHO MCIOJIb30BaHUE BHICOMATEPUATIOB),
OTpe/ieNIieHUe PACTBOPOB KHUCIOT M MIENOYEeH C TOMOIIbI0 HHAUKATOPOB,
uccieoBaHue oOpa3loB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB,
HaOJIIO/ICHNE W3MEHEHHS OKPAaCKH WHAMKATOPOB B pAcTBOpaxX KHUCIOT H
nienoven, uzydeHue Baumoaeicteus okcuaa meau(Il) ¢ pactBopom cepHoit
KHCIIOTBI, KHUCIOT C MeTa/ylaMu, peakuud HeHTpaiu3aluy, IOIyYeHHue
HEPACTBOPUMBIX OCHOBAaHWMU, BBITECHECHHE OJHOTO METaUla APYTHM U3
pacTBOpa COJH, PelIeHUE SKCIEPUMEHTABHBIX 3a7a4 Mo TeMe «BakHeiime

KJIaCChbl HCOPTraHUYCCKHX COGﬂHHCHHﬁ)}

[Iepnonnueckuit 3akoH u [lepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMoB. XUMHUYECKas CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCJILHBIC pCAKIINN

[lepBble TOMBITKM KiIAacCH(PHUKAMKM XUMHUYECKHX JJIeMEHTOB. [loHATHE O
rpyImnax CXOJHBIX JIEMEHTOB (IEJOYHBIC U HIEJTOYHO3EMEIbHBIC METAJLIH,
raJIOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT am@oTepHbIE

OKCHUABI U TUAPOKCHUBI

[Tepuonuueckuii 3akoH. [lepmoanyeckas cucremMa XMMHUYECKUX 3JIEMEHTOB
H.U. MengeneeBa. KopoTkomepuoanas ¥ UIMHHONEPHOAHAs (OPMBI
ITepronuueckoit cucrembl xumudeckux saeMeHToB J[.M. Menneneena.
IIepuonst u rpymnmbsl. PU3NUECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB

Neproja v rpymnmbl AJIeMeHTa
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3.4

3.5

3.6

3.7

9 KUIIACC

Kon

1.1

1.2

Crpoenune aromoB. CoctaB aToMHBIX siaep. M3oronsl. Dnextponsl. CTpoeHue
ANEKTPOHHBIX 000J04YeK aToMoB MepBbIX 20 XMMHYECKHUX 3JIEMEHTOB
[Tepuonnueckon cucremnl /.M. Menneneesa. XapakTepucTuKa XUMHYECKOTO

3JIEMEHTA MO ero nonoxkeHutro B [lepuoanyeckoii cucreme [I.1. Menneneena

3aKOHOMEPHOCTH HM3MEHEHHUs pajuyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAIMYECKUX CBOMCTB IO IpynmnaMmM M IMEpUOAaM.
3nauenue llepuoanueckoro 3akoHa u Ileproguueckoil CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB JUIsl pa3BUTHUS HaykKu W npakTuku. .M. MenzaeneeB — yu€Hbld U

rpakJ1aHuH

Xumuueckass cBsa3b. KoBajeHTHass (mojsipHass W HEMOJSIpHAsi) CBS3b.

SHGKTpOOT‘pI/IHaTCJ'IBHOCTI) XHMHYECKHX 3JIeMeHTOB. loHHas CBI3b

Crenenb okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIILHEIC pCaKkmum. HpOHGCCBI

OKUCJICHHS B BocCTaHOBJIECHHA. OKHUCIMTEIM U BOCCTAHOBHUTEIIHN

XUMHYECKUM 9KCIICPUMCHT: HU3YYCHUC 06pa3u0B BCIICCTB MCTAJIZIOB H
HEMCTAJJIOB, B3aMOJCHCTBHE THAPOKCHAA MHKA C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIIBITOB, HJTFOCTPUPYIOIIHUX NPUMEPBI OKHCIUTCIIBHO-

BOCCTaHOBUTEJIbHBIX peakluil (rOpeHue, peakliuy pas3ioKeHHsl, COeITUHEHUS)

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

BemecTtBo 1 xumuueckas peakuus. [IoBropenune

Ilepnonnueckuit 3akoH. llepuogumyeckass cucTEMa XUMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa. CTtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX IEPUOMNOB, KaJIMs, KajdblUsid M HX
COCIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM 3JIeMeHTOB B [lepmonmueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

CtpoeHHne BeIIECTBA: BHUJBl XUMHUYECKON CBSA3U. THIMBI KPUCTATTMYECKUX
pPELIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMUYECKOMN
peméTki W BUJAa XUMUYECKOW cBsi3u. Kraccudukamuss U HOMEHKJIATypa
HEOPraHMYECKUX BEUIECTB (MEXIyHAapOJHAas W TpUBUaAJbHas). XUMHUECKHE
CBOICTBa BEIIECTB, OTHOCSUIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHWYECKUX

COGﬂHHCHHﬁ, TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB



1.3

1.4

1.5

1.6

1.7

2.1

Knaccudukaiuss XUMAYECKHX PEAKIUN MO Pa3IHYHBIM MPU3HAKAM (110 YHCITY
M COCTaBy yYacTBYIOLIMX B PEAKIWU BEIIECTB, IO TEIUIOBOMY 3P (deKTy, 1o
U3MCHCHHIO CTETICHEH OKHMCIICHHS XUMHUYECKUX DIIEMEHTOB, IO OOPaTUMOCTH,
M0 y4YacTHIO KaTajau3aropa). OK30- W DJHIOTEPMHUYECKHE PEaKIuH,

TCPMOXUMHYCCKUC YPABHCHHA. ITonstue o CKOpPOCTH XUMHUYECKOU pcaknuun

[TonsiTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peaknusix. [lorsTue o
FOMOTCHHBIX UM TCTCPOICHHBIX pPCaKIUAgX. Ilonsarue 0 XHUMHYECKOM
paBHOBecun. DakTOpHI, BIMSAIONME HA CKOPOCTh XUMHUYECKOW PpEaKIUH H

MOJIOKCHHUEC XUMHUYCCKOTI'O PaBHOBCCHUA

OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE pcaKknuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCJIMTEIbHO-BOCCTAHOBUTENBHON — peakiuu. COCTaBJICHHE ypaBHEHHM
OKHNCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ C HCIIOJB30BaHUEM METOOA

AJIEKTPOHHOTO OajaHca

Teopus 31EKTPONUTUYECKON AMCCOUAIIMH. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
Katnonsl, aHnOHbI. MeXaHM3M AUCCOLMALIMY BEIIECTB C Pa3IMYHBIMU BUAAMU
XUMHUIecKol cBsi3u. Crenens qucconuanui. CHITbHBIC U CIIA0BIC SJICKTPOJIUTHI.
Peakunu nonHoro oomMeHa. Y cinoBUs MPOTEKaHUS peakiMii HOHHOTO OOMeHa,
MOJIHBIE M COKpalIEHHBIE MOHHBIC ypaBHEHUs peakuuii. CBOWCTBA KHUCIOT,
OCHOBaHMH U CONe B CBeTE€ MPEACTABICHUI 00 AIEKTPOIUTUUECKOM

nucconuanuu. KagectBeHHbIE peakiiuu Ha HOHBL. [IoHsATHE O TMApOIN3E cosler

XUMHUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTAJUIMYECKUX
PELETOK HEeOpPraHMYECKUX BEIIECTB — METAUIOB U HeMeTasioB (rpadura u
ayiMasa), CIOXHBIX BEIIECTB (XJIOpUJA HATpUs); UCCIEIOBAHUE 3aBUCUMOCTHU
CKOPOCTU XMMMYECKOW peakiMu OT BO3ICHCTBUS pa3lIUYHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPOIPOBOAHOCTH  PACTBOPOB  BEILIECTB, IMpoliecca
JUCCOLMALIMU  KHUCJIOT, wiefoueil U cosiell (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); IPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOIUX MPU3HAKU
NPOTEKaHUs peaKknii HOHHOTo oOMeHa (00pa30oBaHKe OCaIKa, BbIJICIIEHUE Ta3a,
o0pa3oBaHHE BOJIbl); ONBITOB, WILIIOCTPUPYIOMIUX HPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakluil (rOpeHHe, peakiuy pas3ioKeHus, COSAUHEHMS);
pacro3HaBaHHE€ HEOPraHMYECKHX BEIIECTB C IOMOLIbI0 KayeCTBEHHBIX

peaKHI/Iﬁ Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramns! 1 ux COCAUHECHUA

O6mas xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS aTOMOB,

XapakTepHble cTeneHu okuciaeHus. CTpoeHue W (QHU3MUECKUE CBOICTBa
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MPOCTHIX BEIIECTB — TaJIOTeHOB. XMMHUYECKHE CBOMCTBA Ha MpUMEpE XJIopa
(B3auMozielicTBUE C METalllaMi, HEMeTaJlJIaMH, 1el104amMH). XJI0POBOJOPOI.
ConsiHast KUCIIOTa, XUMHUYECKHE CBOMCTBA, MOJyYE€HHE, NPUMEHEHUE.
JeiicTBue XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YejoBeka. BaxkHeimme

XJIOPpUABI U UX HAXOXKIACHUC B IIPUPOAC

OO6mras xapaktepuctuka 3JeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTeNeHH OKUcIeHus. CTpoeHHe U PU3NUECcCKue CBOMCTBA
MPOCTHIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHBIE MOIU(DUKALNU
KHCII0pOJia M cepbl. XMMHUECKHE CBOMCTBa cepbl. CepoBOIOPOA, CTPOEHUE,
buznueckue W XxuMmuueckue cBomcTBa. OKCHABI Cepbl KaK MpPeICTaBUTENN
KHCIIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3MUeCKre U XMMHUYECKHE CBOMCTBA
(oOmue Kak mpeacTaBUTENsl Kilacca KUCIOT U crenuduaeckue). XuMUIECKHe
peaKIyy, Jexalue B OCHOBE IMPOMBIIIJICHHOTO CIOco0a MOTY4YeHUsI CEPHOM
kuciotel. [Ipumenenne. Conu cepHOM KHUCIOTHI, KAYECTBEHHAsl peakiys Ha
cynbdar-uoH. Haxoxaenue cepsl U €€ COelMHEHUI B MpHUpoJe. XUMHYECKOe
3arpsi3HEHUE OKPY KAIOIIEH Cpellbl COeAMHEHUAMHU Cepbl (KUCIOTHBIE JOXKIM,

3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHUS

OOmast xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKUCIECHUA. A30T, paclpOCTpaHEHHE B
npupoze, pusnueckue u XuMudeckue cBoiictsa. Kpyropopot azora B mpupoze.
AMMuak, ero (u3MuUecKHe U XHUMHUYECKHE CBOMCTBA, IOJy4YE€HUE U
npuMeHeHne. Coiau aMMOHUS, UX (U3MYECKHMEe UM XHUMHUYECKUE CBOMCTBA,
npuMmeHenue. KauectBeHHas peakius Ha HOHbl aMMOHUS. A30THas KMCIIOTa, €€
HoJy4YeHue, pU3nuecKue U XMMU4ecKre CBOMCTBa (00II1e KaK IpecTaBUTeNs
Kjlacca KHUCJIOT U crnenuduueckue). lVcnonb3oBaHue HUTPATOB U COJeH
aMMOHHS B KauecTBe MHUHEpAIbHbIX yJI0OpeHuil. XuMHUecKoe 3arps3HeHne
OKPY’KaIOIIeH cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsA3HEHUE

BO3/yXa, MIOYBBI U BOJIOEMOB)

docdop, amnorponHsie Monudukanuu dpocdopa, husnueckrue 1 XUMHIECKHUE
ceoiictBa. Oxcun dochopa(V) u dochopHas Kuciora, (U3NISCKUE H
XMMUYECKHE CBOMCTBa, mosryueHue. Mcmonbp3oBanue (ochaToB B KauecTBe
MUHEPAITBHBIX YI00peHHHA

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENEHM OKHCICHMs. YTJIepoJ], aNIOTPOIHbIE

MoauduKanuu, pacnupocTpaHeHUE B Tpupone, (HU3HUECKHe U XUMHUYECKHE
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cBoiictBa. AncopOuusi. Kpyrosopot yriepona B mpupoae. OKcuisl yrieposa,
nux (1)I/ISI/I‘~I€CKI/IC U XUMHWYCCKHUC CBOI\/’ICTBa, I[ef/'ICTBI/Ie Ha XMBBIC OpPraHU3MBbI,
MOJTy4YeHHE U IPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMbl, CBSI3aHHBIE C OKCUIOM
yraepoaa(lV); rumore3a mIo0aTEHOTO TOTEIUICHHS KIMMAaTa; MapHUKOBBII
sbdekr. YrompHas KHCIOTa U €€ COoiM, UX (PHU3UYECKHE U XUMHUYECKHE
CBOIICTBa, MoOIy4YeHHe U NpuMeHeHue. KauecTBeHHast peakiusi Ha KapOoHaT-
noHkbl. Mcnonb30Banue kKapOOHATOB B OBITY, MEIUIIMHE, POMBIIUICHHOCTH U

CEIbCKOM XO3SIHUCTBE

[TepBoHayanbHBIE MOHATHS 00 OPraHUYECKHX BEUIECTBAX KaK O COCAMHEHHSIX
yriaepoga (MeTaH, 3TaH, STWIEH, alleTUJICH, ATaHOJ], TIULEPUH, YKCyCHas
kucinota). Ux coctaB m xumudeckoe ctpoenue. [lonstue o Omomoruuecku
BaXHBIX BEILECTBAX: XHpax, Oelkax, yriaeBoJax — U HMX POJIU B JKU3HU
yeynoBeka. MarepuanbHOE €AIMHCTBO OpPraHMYEeCKMX M HEOPraHWYECKUX

COEeIUHEHNN

Kpemuwmii, ero ¢usnueckue W XHUMHUYECKHE CBOWCTBA, TONy4YCHHE U
npumenenne. CoequHeHus] KpeMHuUsi B mpupojae. OOmme npencraBieHust 00
okcune kpemuusa(IV) u kpemuueBoi kucinote. CHIMKATBI, KX UCIOJIb30BAHUE
B 6I>ITy, MCOAUIIUHC, MMPOMBIIIJICHHOCTH. Baxueiimnime CTPOUTCJIBHBIC
MaTepuaibl: KepaMuka, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobGiempl
0€30MacHOr0 HCMONb30BaHUS CTPOUTEIBHBIX MAaTEpUATOB B IMOBCEAHEBHOMN

KU3HU

XUMHUYECKUH SKCIIEPUMEHT: M3ydeHHe 00pa3loB HEOPTaHWYECKHX BEIIECTB,
CBOWCTB COJITHOM KUCIIOTBI; IPOBE/IEHUE KaUeCTBEHHBIX PEaKLUil Ha XJIOpHU/I-
WOHBI W HAONIOEHHE MPHU3HAKOB WX IPOTEKAHWUS; OIBITHL, OTPAXKAIOIINE
¢bu3nueckrne 1 XMMUYECKHE CBOICTBA rallOr€HOB U UX COEMHEHUH (BO3MOXKHO
UCTIOIb30BaHUE BHIEOMATEPUAIIOB); O3HAKOMIIEHHE C 00pas3laMH XJIOPHIOB
(rayloreHN1I0B); O3HAKOMJIEHHE € oOpasuamu cepbl M €€ COCITUHEHUSMHU
(BO3BMOXXHO HCIOJB30BAHME BHJICOMATEPUAIOB); HAOIIOJCHHE TIpolecca
o0yriMBaHuUs caxapa MoJ JeHCTBHEM KOHLIEHTPUPOBAHHON CEPHOI KHUCIOTHI;
M3y4YeHHE XMMUUECKUX CBOIMCTB pa30aBI€HHON CEpHON KUCIIOTHI, IPOBEACHHE
KayeCTBEHHOW peakIuM Ha Ccyiab(paT-uoH M HaONoJeHHe IMpu3HaKa eé
IPOTEKaHUs1; 03HAKOMJIEHHE C (PM3UUYECKUMHU CBOMCTBAMU a30Ta, pocdopa 1 ux
COEMHEHUH (BO3MOXHO MHCIIOJB30BaHME BHAEOMATEPUAIOB), 0Opa3laMu
a30THBIX U (POCPOPHBIX YAOOPEHUI; TIOTydeHUe, cOOUpaHue, paclo3HaBaHNe
U U3y4yeHHE CBOICTB aMMHUaka; MpOBEJEHUE KAYEeCTBEHHBIX PEAKIMH Ha MOH

aMMOHMSIT ¥ QochaT-HOH ¥ H3YYCHHE MPHU3HAKOB WX NPOTEKAHUS,
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3.5

3.6

B3aUMO/IEHICTBHE KOHLIEHTPUPOBAHHOMN a30THOM KHCIIOTHI C MEbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAJIOB); M3YYEHHE MOJEICH KpUCTaNIMYECKUX
peméTok anMasa, Trpadura, QyIepeHa; O3HAKOMIIEHHE C MpPOLECcCOM
azcopOLUU pacCTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM
IPOTHBOIa3a; MoJy4yeHHe, coOMpaHue, paclio3HABaHUE U M3yUCHHE CBOWCTB
YIJIEKUCIIOro Ta3a; MpPOBEACHHME KAuyeCTBEHHBIX peakluid Ha kapOoHaT- U
CHWJIMKAaT-HOHBl M W3Yy4YCHHME NPU3HAKOB HX IPOTEKAHUS; O3HAKOMIICHHE C
IPOAYKIMEN CUIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE 3KCIEPUMEHTAIbHbIX

3aaa4 I10 TEMC «Baxneine HeMeTamIbl U UX COCAUHECHUA»
Merannel 1 ux COCOAUHECHUA

OO01mas xapaKTepUCTHKAa XMMHYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHHUU
ux nosiokeHuss B llepuoauyeckoil cucreMe XMMHMYECKUX 3ieMeHTOoB J[.M.
MenneneeBa u ctpoeHus aToMoB. CTpoeHHE METAIIOB. MeTalinyeckas CBs3b
U METAIMYECKasl KpUCTAUIMYeCcKas pEIETKA. DIEKTPOXMMHUYECKUN Pl

HanpsH>KEHUW METaJJIOB

dusnueckue 1 XMMUIECKHEe CBOMCTBAa MeTaJUTOB. O0IIIKeE CrIOCOOBI MOTydeHUs
MeTauioB. [ToHATHE 0 KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3aIUThI UX OT
Koppo3uu. CruiaBsl (CTajb, YyTYH, JIOPATIOMUHAN, OpOH3a) U MX IPUMEHEHNE

B 6LITy " MIPOMBIIIJICHHOCTH

[[lenounsie MeTamnsl: nonoxenue B [lepuogudeckoil cucTeMe XUMUYECKUX
anemeHnToB .M. MenzeneeBa; CTpOCHUE UX aTOMOB; HAXO0XKIAEHUE B MPUPOJE.
duznueckre U XMMHUECKHUEe CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUIBI HATPpUA W KaJus. HpI/IMeHeHI/IG IICJIOYHBIX MCETAJJIOB U HUX

COeIMHEHU

[llemoyHo3eMeNbHBIE METAUIBI MarHuii W KalblUM: TOJIOKEHHE B
Ilepuoanueckoit cucreMe xumuueckux d3nemeHTtoB .M. Menneneesa;
CTPOEHHE UX aTOMOB; HaxoXXJAeHUE B mpupojse. OU3nyeckue U XUMHUYECKHE
CBOMCTBA MarHusi U Kaybliusa. BakHeiiiie coequHEHHS KalblMs (OKCHI,

THJIPOKCHL, cOJH). JKECTKOCTH BOABI U CIOCOOBI €€ yCTpaHEHUS

Anromunmil: nonokeHne B Ilepuoaudeckoi cucteMe XMMUYECKHX 3JIEMEHTOB
J.. MenneneeBa; cTpoeHre aToMa; HaxoxKIeHUE B mpupone. dusznueckue u
XUMHYECKHE CBOWCTBA aIIOMHHHA. AMQOTEpHbIE CBOWCTBA OKCHAA W

TUIPOKCUA ATTFOMUHUS

Keine3o: monoxkeHue B HepHOHquCKOﬁ CHUCTCMC XUMHNYCCKHUX 5JICMCHTOB I[I/I

MeneneeBa; CTpOEHUE aToMa; HaxoxkJaeHue B mnpupoje. dusndeckue u
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4.1

4.2

4.3

XHUMHUYECKHE CBOMCTBa >kene3a. OKcuabl, ruApokcuanl U coiu keneza(ll) u

skenesa(lll), mx cocras, cBOMCTBA U MOTyUYEHUE

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHUE C 00pa3liaMy METaJJIOB U CILJIaBOB,
uX (QU3NYECKUMH CBOMCTBAMHU; U3YUEHHE PE3yJIbTaTOB KOPPO3UU METAIIIIOB
(BO3MOXKHO HCIOJIb30BaHKUE BUJIEOMATEPHUAIIOB), 0coOeHHOCTEM
B3aMMOJICHCTBUSl OKCHMJA KaJbllud W HATpUs C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCIEAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpeHHsl jKelle3a B KHCIopojae (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIMil Ha HOHBI
(Marams, Kanblms, adtoMuHMs, uHKa, xkenesa(ll) m xenesa(Ill), meau(Il);
HAOII0/ICHUE W OTIMCAHKE MTPOIIECCOB OKPAIIMBAHUS IIJITAMEHH HOHAMH HATPHSI,
Kamusi W Kanblus  (BO3MOXKHO — HCIOJB30BAaHUE  BUIAEOMATEPHUAJIOB);
uccienoBaHre aM(OTEPHBIX CBONCTB THAPOKCUAA ATIOMHUHHS U THAPOKCUAA
LMHKA; PEIICHNE YKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BaxxHelme MeTasuibl

U UX COCUHEHUSD)
XHUMHA U OKpYyXKarolas cpeaa

HoBrie MaTepuajibl U TCXHOJIOTUH. BemectBa u MaTepuajbl B MOBCEIHEBHOM
JKHU3HH YSJIOBEKa. XUMHS U 310pPOBLE. besomacHoe ncmoabp30BaHNE BEIISCTB U
XUMHNYCCKHUX peaKHI/Iﬁ B 6BITy. HCpBaH nmomMoupb MMpu XUMHUYCCKUX O0XKOrax “u

OTpPaBJICHUSX

OCHOBBI ~ JKOJOTMYECKOW  TIPaMOTHOCTU.  XHUMHUYECKOE  3arps3HEHUE
okpyxatoriei cpenst [IJIK. Poib XuMun B pelieHuN SKOJI0THUECKUX MpoOem.
[IpuposHble UCTOYHHKHU YTJIEBOAOPOAOB (yroyib, NMPUPOAHBIA ra3, He(Th),
HPOAYKTHI UX NepepabOTKU, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

XUMHUYECKUI IKCIIEPUMEHT: U3y4eHue 00pa310B MaTEpUaoB (CTEKIIO, CIIJIaBbl

METaJIJIOB, TOJINMEPHBIE MAaTEPUAJIbI)



ITPOBEPAEMBIE HA OI'S 10 XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NPOBEpPsIEMOro
TpeOOBaHUs

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOM 00pa30oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

[IpencraBnenue:

0 TI03HABA€MOCTH SIBIICHUU TPHUPOJIbI, TMMOHUMAaHHE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIeld KyJIbTYypbl M MPAKTHUECKOU
HCATCIIBHOCTU YCJIOBCKA B yC.HOBI/ISIX COBpCMCHHOI‘O 06H.ICCTBa;

IMOHMMAaHHUE MECTAa XUMHUH CPEAN APYTIUX €CCTCCTBCHHBIX HAYK

O HAYYHBIX MCTOAAaX IMO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCETOAAX HUCCICIAOBAHUSA BCHICCTB W HU3YUYCHHUA
XUMHWYCCKUX peaKuHﬁ; YMCHUC HUCIOJB30BATH MOACIU  JIJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodecCHOHATBHOM AEATSILHOCTH, CBA3AHHBIX ¢ XUMHEH
U COBPCMCHHBIMU TCXHOJIOTUAMHU, OCHOBAHHBLIMH Ha OOCTHIXCHUAX
XMMHUYECKOW HAYKH, YTO MO3BOJHUT OOYYArOIIUMCS pacCMaTPUBATh
XUMHIO Kak cdepy cBoedd Oymymed mpodeccHoHaITBHON
JICATEIbHOCTH W CHIEeNaTh OCO3HAHHBIA BBIOOD XHMHH  Kak
npopHILHOTO MpeaMeTa NpU Tepexojie Ha YPOBEHb CPEIHEro

o01miero oopa3oBaHus

Brnanenue cucteMol XMMHYECKHX 3HAHMU W YMEHHE NPUMEHSThH

CUCTCMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BOKHEHIIINE XMMHUYECKUE TOHATHS: XHUMUYECKUIH 3JIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IIPOCTOE U CI0KHOE BELIECTBO, OHOPOAHAS U
HEO/IHOPOJHAsE CMECh, OTHOCUTEIbHbIC aTOMHAs M MOJEKYJISApHas
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJSIpHAs Macca, MOJIPHBIN
00BEM, OKCHI, KHCJIOTAa, OCHOBAaHHUE, COJb (CpeHHSsI), XUMHUYECKAs
peakuus, peakUM COEIUHEHUs, pPEeaKkIMU pas3JIOKEHUs, PEaKLUU
3aMeIleHHs, PeaKMl OOMEHa, TeIUIOBON (P EKT peakiyu, SK30- U
9HJIOTEPMHUYECKHE PEeaKIMU, PacTBOP, MAcCOBasl A0 XUMHUYECKOTO

9JIEMCHTA B  COCIHMHCHUMU, MaccoBad HOJII W MOPOLCHTHAA
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KOHIICHTpAIUS BELIECTBA B PACTBOPE, SIAPO aTOMa, HIIEKTPOHHBIN CIION
aToma, aToMHasi OpOWTa b, PaJIyC aTroMa, BaJCHTHOCTb, CTENCHb
OKHCIICHUS], XUMUYECKasl CBSI3b, AIEKTPOOTPULIATENILHOCTD, MOISAPHASL
W HETIOJISIpHAsi KOBAJICHTHAS CBSI3b, MOHHAS CBS3b, METALTHYECCKAs
CBsI3b, KPHCTAJUTMYECKAs peIIETKA (aTOMHAs, HOHHAsI, METAJUTNYeCKas,
MOJIEKYJISIpHAs), NOH, KaTHOH, aHUOH, JEKTPOJIUT M HEIIEKTPOIIHUT,
ANEKTPOIUTHYECKAs UCCOIMAIMSA, pPEaKIWd HOHHOIO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM,  OKUCIUTEIb U
BOCCTAHOBHTEINb, OKHCICHHE U BOCCTAHOBIICHHE, JJICKTPOIN3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIE pEaKLuH,
CKOpPOCTb XMMHYECKOW peakuuu, Karanuzatop, I[IJIK, koppo3us

MCTAJJIOB, CIIJIaBbl

OCHOBOIIOJIATAIONINE 3aKOHBl XMMHUHU: 3aKOH COXPAHEHHUS MAaccChl,
nepuoguueckuii 3axkoH .M. MenneneeBa, 3aKOH MOCTOSIHCTBA

cocCTaBa, 3aKOH ABora;[po

TEOPUM  XUMHUHU:  ATOMHO-MOJICKYJISIDHAs ~ TEOpHs,  TEOpHs

3JIEKTPOJINTUYECKON JUCCOLMAIIII
Bnaagenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOIICH:

YMEHHE TIPaBWJIBHO WCIIOJIb30BaTh HW3yYEHHBIE BEUIECTBA H
Marepuansl (B TOM YHCIIE MUHEpaJbHbIE YAOOPEHUS, METALIBl U
CIUIaBBI, TIPOMYKTHl  IEpPepabOTKH  MPHUPOJHBIX  HCTOYHHUKOB
YTIEBOAOPOAOB (YIJis, MPUPOAHOTO ra3za, HeTH) B OBITY, CETLCKOM
XO31CTBE, Ha NPOM3BOJCTBE M ITOHWMAHHWE 3HAYCHUS IKHUPOB,
OenKoB, YIJIEBOJAOB M OpraHM3Ma  4eJOBeKa; YMCHHUE
POTHO3MPOBATH BIUSHHUE BEIIECTB M XUMHYECKUX IPOILIECCOB Ha

OpraHu3M 4YeJOBEKa U OKPYKAIOIyI0 PUPOIHYIO CpeLy

YMEHUEC HHTCTPUPOBATE XMMHWYCCKHUEC 3HAHHA CO 3HAHUAMH APYIUX

y4eOHBIX IPEAMETOB

HaJIM4YKE OMbITa paboThI C Pa3TUYHBIMU UCTOYHUKAMU WH(POpMALIUU
[0 XUMUM (Hay4Has M HAy4YHO-TIOMyJISIpHAs JIUTEeparypa, CIOBapH,
CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTMBHO OLIEHMBATh HMH(OPMAIMIO O BEIIECTBAX, UX
IPEBPAIICHUAX W IPAKTUYECKOM IPUMEHEHUM M YMEHHE

HCITOIL30BaTh €€ s peHicHus y‘le6HO-H03HaBaTeJ'IBHLIX 3aJa4d
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Brnanenue ocHoBaMM MOHATHMHOIO ammapara ¥ CUMBOJIMYECKOTO
SI3bIKA XUMUHU JJI COCTABJICHUS (POPMYJI HEOPTraHUYECKUX BEIIECTB,
YpaBHEHUH XUMHUYECKHX pEakKlMi; OCHOBAMH XMMHYECKOM
HoMmeHknatypsl (IUPAC u TpuBHanbHOI)

YMeHue oObSICHATH CBSA3b MOJOXKEHH dJeMeHTa B [lepuoamueckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHS AaTOMOB
XUMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsn sijpa, OOIee YHUCIIO
JJIEKTPOHOB), paclpeieNIeHUeM 3JIEKTPOHOB IO SHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX NEPUOIOB, KU U KaJbLUS
IIpencraBnenue O  NEpPUOAUYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (painyc aToma, 3J1eKTPOOTPUIATEIbHOCTb),
MOPOCTBIX M CIIOKHBIX BEIIECTB OT IOJIOKEHUSI BJIEMEHTOB B
[lepuoanueckoit cucreme (B MajblXx TMepUOJax U TJIaBHBIX
MOArpyMNIMax) U 3JIEKTPOHHOTO CTPOEHHUS aTOMa

YMenue krnaccupuuupoBath:

XUMUYECKHE FJIEMEHTHI

HEOPraHWYECKHE BEIIECTBA

XUMUYECKHE PEAKIINU

YMenue onpeaensiTh:

BAJICHTHOCTh M CTENIEHb OKHCIICHUS] XUMUUYECKUX AJIEMEHTOB, 3apsiji
HMOHa

BUJl XMMHUYECKOM CBS3M W THUI KPUCTAJUIMUYECKOW CTPYKTYphl B
COCTMHEHUSX

XapakTep Cpeabl B BOJHBIX pACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
OKHUCIIUTENb U BOCCTAHOBUTEIIb

YMeHue XxapakTepu3oBaTh (U3NUECKUE U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOIOpOA, TpaduT, anmas,
KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KalaWi, MarHHMH,
KaJIbITMH, aJTFOMUHUM, JKEJIe30)

CJIIOXHBIX BEIIECTB, B TOM YHWCJE€ HMX BOJHBIX PAacTBOPOB (BOJa,
aMMHMAaK, XJIOPOBOJOPOJ, CEPOBOJOPOI, OKCHABI M TUIPOKCHUIBI
metainoB [-IIA rpynn, amromunus, meau (II), nmunka, xenesa (II u

I1T), oxcuast yriepoaa (I u IV), kpemuus (IV), azota u pocdopa (111
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u V), cepot (IV u VI), cepuucras, cepHas, azoTHcTas, a30THas,
docdopHas, yroiapHasi, KpeMHHUEBAsT KHUCIIOTa U HX COJIH)
MpPOTHO3UPOBaTh M  XapaKTEpU30BaTh CBOMCTBAa BEIIECTB B
3aBUCHUMOCTH OT HUX COCTaBa U CTPOEHUS, NMPUMEHEHHE BEIIECTB B
3aBUCHUMOCTH OT HMX CBOWMCTB, BO3MOXHOCTb MPOTEKAHUS
XMMHYECKHUX MPEBPAIICHUHN B PA3JIMYHBIX YCIOBUAX

YMeHue cocTaBisiTh MOJIEKYJIIPHbIE U HOHHBIE YPABHEHHUS PEAKIIUM,
B TOM YHCJIE:

peaxiuit HFOHHOTO OOMeHa

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKINI

WUTIOCTPUPYIOIIUX XUMUYECKHE CBOWCTBA H3YUYEHHBIX KJIACCOB
(Tpymi) HEOPraHUYECKUX BEIIECTB

MOATBEPKIAIOMIUX TEHETHUECKYIO B3aMMOCBSI3b MEX1y HUMU
YMeHue BeIYUCISITh (TPOBOAUTH PACUETHI):

OTHOCHUTENIbHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl BEILECTB,
MAaCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa B COCIMHEHU U

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM Ira3oB

MO0 YpaBHEHUSAM XUMUYECKHX PEAKIUA U HAXOIUTh KOJIMYECTBO
BelecTBa, 00BEM U Maccy peareHTOB WM MPOIYKTOB PEaKIIuU
Bnanenue (3HaHME OCHOB):

OCHOBHBIMH  METOJIaMH  HAy4YHOro TMO3HaHUs (HAOJIOACHME,
U3MEpPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHUE) MPU U3YUEHUHU BELIECTB
U XUMUYECKHX SIBJICHHH; yMeHHE copMynmHpoBaTh MmpoodiieMy H
MPEIIOKUTh MYTH €€ PEIICHUS

Oe3omacHOi paboOThl C XUMHUYECKHMMH BELIECTBAMH, XMMHUYECKOMN
MOCYJI0¥ M JIa0OpaTOpPHBIM 000PYAO0BAHHEM

npaBUIaMu 0e301macHOTO oOpareHus c BEIIIECTBAMH,
UCIIOJIb3YEMBIMH B MTOBCEIHEBHOM >KM3HU, MPABWIAMH MOBEJICHUS B
HEeNsIX cOepeXeHUs 3710pOBbS U OKPYKAIOUIEH NMPUPOIHON CpPE.bl;
MOHMMaHUE Bpe/a (0MacHOCTH) BO3/ICUCTBUS HA KUBBIE OPTaHU3MBbI
onpeIeEHHBIX BEIIIECTB, croco0oB YMEHBIIICHUS u

MMpeaoTBpalICeHUA UX BPEAHOTO BO3JCHCTBHUS
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Hanuuue MMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYLICCTBIICHUA

CIICAYyIOMHNX XUMHUYCCKUX SKCIICPUMCHTOB!

HN3YyUCHUC n OIIMCaHHEC (1)I/I3I/I‘IGCKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHHEC C (1)I/I3I/I‘ICCKI/IMI/I U XUMHWYCCKUMHU SABJICHUAMU, OIIBITHI,

WUTIOCTPUPYIOLIME IPU3HAKYU IIPOTEKAHNS XUMUUECKUX PEaKLIUI
U3y4yeHue Coco0OB pa3ieNeHUs cMecel

MOJIy4YEHUE KHUCIOpOJa M M3Yy4YCHHE €ro CBOMCTB; IIOJyYEHHE
BOZOPOJAa U U3yYECHHE €T0 CBOWCTB; IOIYYCHHUE YIVIEKUCIIOTO Ia3a U
U3Y4YEHUE €ro CBOMCTB; IIOJyYE€HUE aMMHaKa M H3YyYEHHE €ro

CBOWCTB

IIPUTOTOBJIICHUE PACTBOPOB C OIPEACIEHHON MAacCOBOM JOJIEH

paCTBOpéHHOFO BCIICCTBA

NpUMEHEHWE  HMHAMUKATOpPOB  (JlakMyca,  METWJIOpaHxka |
denondranenna) st onpeaeNeHUsT XapakTepa Cpebl B pacTBOPax

KHCJIOT U LIeJouei

UCCIIeIOBaHUE U OIMCAaHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; U3yUYEHUE B3aMMOICUCTBUS KUCIOT C METAJIaMH,
OKCHJJAMH  METaJUIOB,  PAcTBOPHUMBIMU U HEPAaCTBOPHUMBIMU
OCHOBaHMSIMH, COJISIMU; TIOJy4EHHE HEPACTBOPUMBIX OCHOBAHUIA;
BBITECHEHHE OJHOr0 MeTajla Jpyr'MM U3 pacTBopa COJH;
UCCIIeIOBaHNEe aM(POTEPHBIX CBOWCTB THUIPOKCHUIOB AITIOMHUHHS U

LIUHKA

pelieHne SKCIePUMEHTATBHBIX 3a1a4 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKHUX COEMHEHMI; «DNEKTPOIUTUYECKAS
Iucconmanusy; «BakHeHIIne HeMeTaluIbl M HUX COCIUHEHUS;

«BakHeHIme MeTajlibl U UX COeIUHEHUS

XUMHYECKHE  OKCIICPUMEHTHI,  WILIIOCTPUPYIOIIUE  MPHU3HAKH
MPOTEKAHUS PEAKIMA MOHHOTO OOMEHA; KAUeCTBCHHBIC PEaKIMu Ha
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HMOHBI: XJIOPHUA-, OPOMHU/I-,
wonua-, cynbdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-AaHUOHBI,
THJIPOKCHUI-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KAJIBITHSI, ATFOMUHHS,

xkenesa (2+) u xenesa (3+), menu (2+), HMHKA

YmMmenue:
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NPEJCTaBIATh pPE3yJIbTaThl SKCIEpUMEHTa B (opme BBIBOJOB,
JIOKA3aTeNIbCTB, TPaQUKOB U TAOMWIl W BBHISBISATH SMITHUPUUECKHUE
3aKOHOMEPHOCTH

YCTaHABIMBAaTh  CBSI3M  MEXIy  peaJbHO  HaOII0AaeMbIMU
XUMUYECKUMH SIBJICHUSIMU M TPOIECCaMU, NPOUCXOMASIIUMH B

MakKpo- U MUKPOMHUPE, OOBACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU
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3.1

IIpoBepsieMbIi 3J1eMEHT COACPKAHUS

HepBOHaanBHLIe XUMHNYCCKHUC ITOHATHUA
YucTele BENeCcTBA U CMECH. Crioco05b1 pa3aciICHUA cMmeceit

ATOMBEI W MOJICKYJIbI. Xumudeckne daeMeHThl. CHUMBOJBI  XHMHYECKHX

OJICMCHTOB. HpOCTHe 1 CJIOXHBIC BCIICCTBA.

Xumnueckass Qopmyna. BaneHTHOCTP aTOMOB XHWMHYECKHUX HJIEMEHTOB.

CreneHb OKUCIEHUSA

3aKOH TIOCTOSIHCTBA COCTaBa BCIIICCTB. OTHOcHTENbHASA aTOMHAs Macca.
OrtHocuTenbHas MOJICKYJIsIpHAad Macca. MaccoBas g0 XUMHUYECKOT0 dJIEMEHTa

B COCAMHCHUU

KonunuectBo BemectBa. Moinb. MomsipHasi macca. MouisipHbIiE 00bEM Ta30B.

Bzaumocss3s KOJIMYCCTBA, MACChI U YHCJIa CTPYKTYPHBIX CIUHHUIL BEIICCTBA

duznyeckrue M XUMUYECKUE SIBICHUS. XHUMUUYECKas peakuus u eé IMPU3HAKH.

3aKOH COXpaHEHHs MAcChl BEIIECTB. XMMUUECKHE YPAaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucTeMa XMMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

[Tepuonuueckuii 3akoH. I[lepromnueckas cucTeMa XHMHYECKHX 3JIEMEHTOB
.. Menneneesa. Ilepuoasl u rpymnmbsl. OU3HMYECKUN CMBICT MOPSIAKOBOTO

HOMepa, HOMEPOB MepHOJia U FPYIIIbI AIEeMEHTa

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aToMOB TMepBbIX 20 XMMHUYECKHX 3IIEMEHTOB

[Tepuonuueckoit cucremsl [I.1. Menneneena

3aKOHOMepHOCTI/I B M3MCHECHHH CBOMCTB XMMHUYECKHX 3JICMCHTOB MEPBLIX TpéX
nepuoaoB, Kajlusd, KaJbLUA (paIu/cha 4ATOMOB, DJJICKTPOOTPUIATCIIBHOCTH,
METATNIMYECKUX W HCMCTAINIMYCCKHUX CBOI\/JICTB) n ux COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHMH C IIOJIOKCHHCM JJICMCHTOB B HepHO,Z[I/I‘IeCKOﬁ CHUCTCMC H

CTPOCHHEM HX aTOMOB
CrtpoeHue BemiecTna

Xumuueckasi CBsizb. KoBasieHTHast (TofispHAsi M HETMOJSIpHAs)  CBSI3b.
DNEeKTpOOTPULIATETbHOCTh ~ XMMHYECKUX  3JeMEHTOB. loHHas  CBs3b.

Merannuueckas cBSI3b
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4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

Tunel KpUCTaIMYECKUX pPEMETOK (ATOMHAs, HOHHAs, MeTauIndecKas),
3aBUCUMOCTBH CBOWCTB BELIECTBA OT THIA KPUCTAJUIMYECKOW PEIIETKH U BUIA

XUMHUYECKOM CBSI3U

Baxwueiiime npencTaBuTeNM HEOPraHMYECKUX BemiecTB. Hemertamnsl u ux

COCAMHCHUSI. MeTaminl 1 uxX COCIUHCHUA

Knaccudukanuss 1 HOMEHKIAaTypa HEOPTaHUYECKUX COCJUHEHUH: OKCHIOB
(comeobpazyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTrepHbIe) "
HeconieoOpa3yromre; OCHOBaHUN (IIENOYM U HEPACTBOPUMBIC OCHOBAHUSA);
KHCIIOT (KUCIOpOJACOAEpKalie U OECKUCIOPOJIHBIE, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

Ousznueckue W XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECCTB-HEMETAJIOB:
BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepona, KpeMHUS

dusnueckye U XUMHUYECKUE CBOMCTBA MMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHA,
HATpUS, KaJusl, MAarHHUS ¥ KaJbIIHs, aJJFOMHHUS, Kelle3a. DICKTPOXUMHUCCKUHT

P HAIPSKEHUN METaJIOB

dusznueckrue U XMMHUYECKHUE CBOMCTBA BOJIOPOIHBIX COCIMHEHU HEMETAJIOB:
XJIOPOBOJIOPOJa, CEPOBOAOPOIA, aMMHAKa

dusznueckue U XUMHUYECKHE CBOMCTBA OKCHUIIOB HemeTauioB: cepwl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). [Tonyuenue
OKCHJIOB HEMETAIJIOB

Xumudeckue cBoricTBa OKCuaOB: MetaiwioB IA-IIIA rpynm, muaka, menu(Il) u

xenesa(ll, IIT). [Tonyyenue okCuI0B METAIIIOB

XUMUYEeCKUE CBOMCTBA OCHOBAaHUH U aM(POTEPHBIX TUAPOKCUIOB (Ha IpUMEpE
THAPOKCHUJIOB AJTIOMUHMS, Kejie3a, IuHKa). [lomydyeHwe ocHOBaHUN U
aM(pOTEepHBIX TUIPOKCHUIOB

OO0mue XMMUYECKHEe CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOAOPOTHOM,
CEPHHUCTOU, CepHOM, a30THOH, (pochopHOH, KpeMHHUEBOM, yroasHOU. OcoObIe
XMMHYECKHE CBOWCTBA KOHIEHTPUPOBAHHOW CEPHOM W a30THOW KHCIOT.
[Tonyuenne kucior

OO6mue xuMHuYecKre cBoicTBa cpenHux coneil. [lomyuenune coneit
[Tonmyuyenune, cobupaHue, pacno3HaBaHUE BOAOPOAA, KHCIOPOJa, aMMHUAKa,
YTJIEKUCIIOTO Ta3a B 1JabopaTopuu

[Tonyuenue aMmmuaka, CEpHOM M @30THOM KHCJIOT B TPOMBITIUIEHHOCTH. OO01IHe

CHOCOOBI MOTYYCHHUS METAJUIOB
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6.1

6.2

6.3
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I'eneTnyeckas CBsA3b MEXKAY KIIaCCaMH HEOPTaHMYECKHX COCTUHEHHIM
XUMUYECKUE PEaKINU

Krnaccudukanysa XuMHUYecKrUX peakiui Mo pa3IudyHbIM PU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIUMX B PEAKIUH BEIIECTB, MO TeIIoBoMY 3(p(deKTy, Mo

H3MEHEHMIO CTEIICHEH OKMCIICHNUS XUMHUUECKIX YJIEMEHTOB

TennoBolr 3(PEeKT XUMHUYECKON peakIi, TEPMOXHUMHYECKHE YpaBHCHHS.

DK30- U SHIOTEPMUYECKUE peaklnu. TepMOXUMUYECKUE YPaBHEHUS

OKuCINTENIEHOBOCCTAHOBUTEbHbIE peakiMi. OKUCIUTEIN U BOCCTAHOBUTEIIH.
IIpoumeccsl  OKHCIEHHMS WM BOCCTAHOBJIECHHUS.  OJEKTPOHHBIM  OamaHC

OKHCJIUTEILHOBOCCTAHOBUTEIIHHOM pcakuuu

TeOpI/IH BHGKTpOHHTHqCCKOﬁ Aucconuanuu. KaTI/IOHBI, AHHOHBI. SHCKTpOHI/ITLI

" HCOJICKTPOJIUTHI. CunbHBIC U cIa0bIe SJICKTPOJIMUTEI. CrerneHb JUcCCconanun

Peakiun moHHOTO OOMEHA. YCIOBHS MPOTEKAaHHs PEaKIMii HOHHOTO OOMEHa,

TMIOJIHBIE U COKPALIEHHBIE HOHHBIE YPaBHEHUSI peakLuit
XUMUA U OKpYy’Karomas cpeaa

BemectBa m marepuanibl B MOBCEAHEBHOW >KM3HM 4YeloBeka. besomacHoe
UCIOJIb30BAHME BEUIECTB M XMMUYECKHX peakiuil B jJabopaTopuu H OBITY.

HepBaﬂ IMOMOIIB IMPHU XUMHYCCKUX O0XKOraX U OTPaBJIICHUAX

XUMHUYECKOE 3arps3HEHUE OKPYXKAIoIIeH cpenbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/IyXa U BOAOEMOB), CIIOCOOBI €ro MPeJOTBpAIICHUS
[IpenenbHas momyctumasi xkoHueHtpamus BemectB (I1/IK). Ponp xumuum B
pElIeHUH HKOJIOTMYECKUX mpobrem. VYcuseHue mnapHUKoBoro 3ddexra,

pa3pyiieHne 030HOBOTO CJIOSI

[Tpumenenue cepsl, a3ora, hocdopa, yriepoaa, KpeMHHUS U UX COSTUHEHHN B
OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH M CEIhCKOM Xo03sicTBe. [IpuMenenue
METaJNIOB UM CIUIaBOB (CTajlb, YYTyH, AIOPATIOMUHUN, OpoH3a) B OBITY H
MIPOMBIIIIJICHHOCTH UX coennHeHul. [ToHsITHE 0 KOPPO3UH METAIITIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3UU

[IpupoaHble HMCTOYHMKH YTIIEBOAOPOAOB (Yroib, HMPUPOAHBIN Ta3, HE(Tb),
MPOYKTHI UX MepepadboTKu (OEH3MH), UX POJIb B OBITY M MPOMBIIIIICHHOCTH
[lepBoHavanbHbIe MOHATUS 00 OPraHMYECKUX BELIECTBAX KAaK O COEIMHEHUSIX
yriiepoja (MeTaH, 3TaH, 3THJICH, alleTUIICH, STaHOJI, TJIUIEPHUH, YKCYCHAs! KHCIIOTA).
[TonsATHE 0 OMOJOrHYECKN BayKHBIX BEILIECTBAX: JKUpPaX, O€JIKax, yIriaeBoaax — U ux

POJIM B JKU3HU YCTIOBCKA
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PacuéTtrr:
1o ¢hopMyaM XUMHUYECKUX COCTMHECHUN
Macchl (MacCOBOM) JTOJIU PaCTBOPEHHOTO BEIIIECTBA B pacTBOpE

110 XUMHUYCCKUM YPaBHCHUAM



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

Xumus, 8 knacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxrmonepHoe obmiectBo «M3narenscTBo «IIpocBerienne»
Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

Axkunonepnoe o6mectBo «M3narensctBo «lIpocsemienne

METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA

Xumus. 8 ki1.: KonTponbHbie u mpoBepouHbie paboTsl K yueOHuKy O. C.
[Nabpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A. Yuiakosa
u ap. - M.: [Ilpoda, 2017.

Xumus. 9 ki1.: KoHTpoabHbIE U TPOBEpOUYHbIe paboThl K yueOHUKyY O. C.
INabpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa
u ap. - M.: [Ipoda.

[Ma6puensn O. C., Bockob6oiinukosa H. I1., SlmykoBa A. B. HactonpHas kaura
yuntenst. Xumus. 8 ki1.: Meroauueckoe nocodue. - M.: Jlpoda.

INabpuensn O. C., OctpoymoB U. I'. HactonbHas kaura yuurens. Xumus. 9

KI1.: Metoaunueckoe mocobue. - M.: Jlpoda.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET

bubmmoreka [IOK https://m.edsoo.ru

Poccuiickas anekrponHas mkoina https://resh.edu.ru
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