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MNOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero o0Opa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBAaHMM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbLHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®T'OC 000, a Taxxe Ha ocHOBE (heaepanbHOii padouei mporpaMMbl BOCIIUTAHUS
U C Yy4ETOM KOHIEMIHMHM TMperojaBaHusl ydyeOHOro Impeamera «XuMUsS» B
o0pa3zoBaTeabHbIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuu Ha€T TPEACTABICHHE O LENAX, OOIIeHd CTpaTeruu
oOy4eHMS, BOCIHUTAHUS U PAa3BUTHA OOYYAIOIIMUXCA CPEACTBAMHU y4eOHOTO
npeameTa, yCTaHABIIUBAET 00s13aTeIbHOE npeaMETHOE coJiepKaHue,
npeaycMaTpuBaeT paclpesieiieHue ero Io KiaccaM M CTPYKTYpPHpPOBAaHHE IO
pazienaM M TeMaM IMPOTrpaMMbl IO XHMHHU, OINPEIENseT KOJWYECTBEHHBIC H
KaueCTBECHHBIC XapaKTEPUCTHKHU co/iepKaHus, PEKOMEHAYEMYIO
MOCIICIOBATEIPHOCTh ~ M3YUYEHUS XHUMHH C yY9ETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOCHHOCTEH OOydYalolmuXcs, ONpeAeisIeT BO3MOXKHOCTH — IpeaMera IS
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl, a TakXke TpeOOBaHUM K
pe3ynbTaraMm oOy4YeHHS XMMUU Ha YPOBHE I€JIe U3ydeHUs MpeaMeTa U OCHOBHBIX
BHUJIOB y4eOHO-ITO3HABATEIbHOW JEATEILHOCTH OOYYalolierocs II0 OCBOCHHIO
y4eOHOT0 CO/Iep>KaHMUsI.

3HaHWE XHUMHH CIYXHUT OCHOBOM Juisi (OPMUPOBAHHMS MHUPOBO33PEHUS
00yyJaroIerocs, ero MpejCTaBlICHU O MaTepUaIbHOM €IMHCTBE MHPA, BAXKHYIO
poiib WrparoT (GopMUpyeMble XUMHUEWU MPECTABICHUS O B3aUMOIPEBPAIICHUSIX
DHEPTUU W 00 SBOJIOIMHU BEHIECTB B IMPHUPOJE, O MYTIX PEIICHUS TII0O0AThHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHS UEJIOBEUECTBA — CBIPbEBOM, IHEPrEeTUUCCKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXKHOCTEH IS  CaMOpa3BUTHUS U
dbopMUpOBaHUS KYJIBTYPHI JIMYHOCTH, €€ 00IIeH 1 ()YyHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHWE MBIIUICHUS U TBOPYECKHUX CIOCOOHOCTEH
0o0ydJaronuxcsi, HABBIKOB HMX CAMOCTOSTEIBHOW  Y4eOHOW  JCSATEIBHOCTH,
OKCIICPUMEHTATBHBIX M HCCICIOBATEIBCKUX YMEHUW, HEOOXOIUMBIX KaKk B
MTOBCEIHCBHOM KU3HH, TaK U B MPO(ECCHOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CIHenu(pUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
IIEJIOCTHOTO B3TJIsA/Ia HA €IUHCTBO IPHUPOIBI U YEIOBEKA, ABJSETCS OTBETCTBEHHBIM
3TanoM B (OPMHPOBAHNUN €CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00YYaIOIINXCS;



CrocoOCTByeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHUYECKOE
00pa3oBaHUE O0yJArOITUXCS.

JlanHple HampaBiieHUs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpPaXKEHHUEM 0a30BOM HAYKW XUMHH Ha ONpPEEIEHHOM 3Tarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHSATUNA XUMHUH, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX [OHSATUN
OpPraHUYECKON XUMUH.

CtpykTypa coaepkaHHsl MPOrpamMMbl MO XUMHUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOro mnoaxona k €€ uzyueHuro. ColepiaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHUYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpTraHM30BAaHbl MO MPUHIUILY
IIOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOMU CBA3U;

— TMpeAcTaBleHUN 00 JJIEKTPOJIUTUYECKOW AMCCOLMAIMM BEIIECTB B
pacTBopax.

Teoperndeckne 3HAaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIIMPUYECKH
MOJTyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K IpYTOMY, BBITIOJIHSASA (PYHKIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS M BO3MOXHOCTEN NMPAKTHYECKOT0 MPUMEHEHUS U NOJIYYEHUS U3Y4aeMBbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XMMHYECKON COCTABISAIONIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM MPUPOJIbI, HIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHUIO M METOAaM
MO3HAHUS B Hayke. M3yueHWe XMMUU NMPOUCXOAUT C MPUBICUCHUEM 3HAHUU M3
paHee M3yYEHHBIX Y4eOHbIX NpeameToB: «Okpyxkawomuid Mupy, «buonorus. 5—7
KJ1acce» U «Pusuka. 7 Kinacey.

[lpy w3ydeHMHM XUMHUH TPOUCXOTUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak O00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, NMPAKTUYECKOU
NEeATEIIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a/1a4a
y4eOHOTO MpeaAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XMMUYECKUX 3HAHUN —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUHN, TOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOr0 XapakTepa, S3blka HAayKd, B NPUOOLICHUM K



HAyYHBIM METOJaM TIO3HAHUS MPU U3YYCHUH BEIICCTB U XUMHUYECKUX PEAKITUH, B
dbopMHUpOBaHUY U PA3BUTHU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y4€OHO-
MO03HABATENLHON U y4eOHO-UCCIEI0BATEIbCKON eATeIbHOCTH, OCBOCHUU MPABUII
0e30macHOro o0palieHus ¢ BeIeCTBAMH B TIOBCETHEBHOM KU3HH.

[Tpn mM3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs Ba)KHOE
3HAa4YeHHE MPUOOPENTU TAKUE LU, KaK:

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

— HampaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTHYeCKoe MpuOOIICHHE
o0ydJaronmxcsi K CaMOCTOATEIbHON IM03HABATEIIbHONW JIEATEIIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHue yCaoBUM, CITOCOOCTBYIOIMIUX MTPUOOPETEHUIO 00YyYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAEATETHbHOCTH, MO3HAHHWA U CAMOIMO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIONIUX YHUBEPCAIbHOE 3HAYCHHUE ISt
Pa3IUYHBIX BUJIOB ACSATEIbHOCTH;

— ((dopmupoBanre oOwmEed (yHKIMOHATBHOH W  €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHHHA OOBSCHATH W OICHUBATH SBJICHUS
OKPY’KaIOIIETr0 MHpA, WCIOJIb3yS 3HAHUS W OMBIT, MOJTYYEHHBIC NMPU W3YUECHUU
XUMUH, IPUMEHSATh UX MPU PEIICHUU TPOOIEeM B MOBCETHEBHON KU3HU U TPYA0BOU
NEeSTENbHOCTH;

— ¢opmupoBaHHEe Yy OOYyYaOMIMXCA T'YMAHUCTHYECKUX OTHOIICHHA,
MOHUMAaHUSl TEHHOCTH XUMHUYECKUX 3HAHWA I BBIPAOOTKH DKOJIOTHYECCKU
1[eJIeCO00pa3HOr0 TOBENEHUS B OBITY W TPYIOBOM JNEATEIHHOCTH B IENIAX
COXPAHEHHUS CBOETO 370POBbs U OKPY KaIOUIeH MPUPOIHON CPEIbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIT W HANPABJICHHOCTH JATBHEUIIETO
00yueHus.

OO0111e€e YKo 4YacoB, OTBEIEHHBIX JJI 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

IlepBoHayajbHbIe XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHATHE 0 MeTOMax MO3HAHUS B XUMUM. UHCThIE BEIIECTBA U CMECH.
Crioco0nI pa3jeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMeHTbl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpoCThi€ U CIIOkKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢popmyiia. BareHTHOCT, aTOMOB XUMHUUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSHCTBA COCTaBa BellecTB. OTHOCUTENbHAs aTOMHasg Macca. OTHOCUTENIbHAS
MOJIEKYJISIpHasa Macca. MaccoBast oJIsl XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

KonnuectBo Bemectsa. Monbs. MonspHas macca. B3anmocBsi3p kKonnuecTsa,
Macchl W 4YHCIa CTPYKTYPHBIX CIWHHUIl BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHECHUM.

PU3UYECKUE U XUMUYECKUE SBJIECHUS. XUMHUYECKas PEAKUUS U €€ TIPU3HAKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccubuxarms
XUMUYECKUX PEaKIUi (COCTMHEHMUS, Pa3JI0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHYECKOW MOCYJIOH, MpaBHWIaMH padOThl B J1a0OpaTOpuu U
npuéMaMu o0pallleHus ¢ JIabopaTOpHBIM 000PYIOBAaHUEM, U3YUCHUE U OMHCAHUE
bu3MYeCKNX CBOWCTB O00pa3IOB 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 CEPHOUM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUJIPOKCH]IA
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE Xkee3a ¢ pacTBopoM cosid meau (11),
W3YUEHHUE CIOCOOOB pa3/CICHUs] CMECEH: ¢ MOMOIIbI0 MarHurta, (puibTpOBaHUE,
BBITIAPMBAaHUE, JUCTUIUISIMUSA, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
comv, HaONIOJEHWE W  ONMUCaHWe  pe3yJbTaTOB  MPOBEICHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJEIIE MOJEKYII
(ImapocTepKHEBbIX ).

Ba:xHeiilne npeacTaBuTe/Id HEOPraHMYeCKUX BelecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — sneMeHT U mpoctoe
BelllecTBO. HaxoxkaeHue kuciiopona B mpupone, (U3MYECKHUE U XUMHUYECKHUE
cBoiictBa (peakumu ropenusi). Oxcuzapl. [Ipumenenwe kucimopona. CrocoObl
MOJIy4YeHUs] KHUCIIOpoJa B J1a0OpaTopud M MOpOMBINUIEHHOCTH. Kpyrosopor
KHCJIOpoa B pupojie. O30H — aJuIoTpoInHas MOAU(PUKAIMS KHUCIOPOa.



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

Bonopon — sneMeHnT u npoctoe BeniectBo. Haxoxaenue Bojiopoaa B Ipupoe,
bu3nYecKre U XUMUUECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOHI MoTyueHus. Kuciorsl
Y COJIU.

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

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOphI.
HaceblllleHHbIE M HEHACHIIIEHHbIE PAacTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jig BellecTBa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponb pacTtBOpoB B Npupoje U B )KU3HH 4YesioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranudeckux coenuuenuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cojieoOpaszytomue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HeconeoOpaszyronme. Homenknatypa oxcugoB. Du3MYECKHME U XUMHUYECKHUE
cBoucTBa OKCcHA0B. [lorydenrne okCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBanusa. Homenknarypa ocHoBaHuil. dusznueckue U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHrne oCHOBaHUM.

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

Comu. Homenknarypa coisieil. @U3M4YECKUe U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune comnen.

['eneTnyeckas CBI3b MEXK/y KJIacCaMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumMenm:

KAuEeCTBEHHOE ONPENEIICHUE COJEpKaHUsl KUCIOpoAa B BO3yX€, MOJTYyUYEHHE,
cobupaHue, paclo3HaBaHHE W U3YyUYCHUE CBOMCTB KHUCIOPOJa, HaOIIOJEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBCHUS U
IpeKpalieHus TopeHus (1moxapa), 03HaKOMJIEHUE ¢ 00pa3IaMu OKCUJIOB U ONTMCAHNE
UX CBOWCTB, IMOJyYeHHUE, cOOMpaHHe, paclo3HABAHME U HW3YUYCHUE CBOICTB
BOJIOpoJia (ropeHue), B3aumo/ieiicTeue Bogopoaa ¢ okcuaom meau (1) (BozmoxnHo
UCII0JIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00PA3II0B BEIIECTB KOJIMYECTBOM
1 ™Momb, ucciaemoBaHWE OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM IOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C METa/NIaMH (HATpUEM H
KaJbllieM) (BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HCCJCIOBAHUE
00pa30B HEOPTAaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIO/ICHHE N3MEHEHUS
OKpacKH UHJANKATOPOB B paCTBOPAX KUCIOT U MIEIOUEH, U3YUEHHE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peakiui
HEWUTpaIu3aluy, IOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHWMM, BBITECHEHHE OJHOIO
MeTajula APYTUM U3 pacTBOpPa COJIU, PELICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 I10 TEME
«BaxkHeunme Kiaccbl HEOPraHMYECKUX COCAUHEHUI.

Ilepuoanuyecknii 3axkoH u Ilepuoamueckas cucreMa XHUMHYECKHX
iemeHTOoB JI. M. MenpaesneeBa. CtpoeHne aTroMoB. XHMHYECKAsl CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBbie TOMBITKH KIACCU(UKAIMU XUMHUYECKUX diemMeHToB. [loHsTHE O
IpyIIax CXOJHBIX 3JIEMEHTOB (LIEJOYHBIE U ILEJOYHO3EMEJIbHbIE METaJLIbl,
raJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCUIBI
Y TUIPOKCUIBI.

[Iepronnueckuit 3akoH. Ilepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
U. Menneneena. KopoTkonepuoanas u jyinHHonepuoaHas popmel [lepuonnueckoi
cucreMbl xumuueckux sneMeHToB . M. Menpaeneesa. Ilepuoasl u rpynmsl.
Du3NYECKNNA CMBICI ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U TPYIIIHI JIIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000J04eK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
Ilepuonnueckon cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
3JIEMEHTA T10 €ro noJiokeHuto B [lepuoanueckont cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHHUS paJuyca aTOMOB XWMHUYECKHUX JJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IEpUOAaMm.

3nauenue [lepuoauueckoro 3akoHa u [lepuoanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku U npakTtukd. [[. M. MenneneeB — yd€HbIM U
IrpakIaHUH.

Xumuyeckass cBsA3b. KoBajlieHTHass (TMOJIsIpHAsT M HENOJISIpHAs) CBS3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl okucaeHns U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3ydyeHrne oOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
FUAPOKCHIA LIMHKA C PacTBOPaMU KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIIBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakluy pa3ioKeHHsl, COSUHEHU).

Mesxcnpeomemmnnie ceasu

Peanuzanust MeXNpeAMETHBIX CBSI3€M MpHU KM3YyYEHHMM XUMHUU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
MOHATHUM, TAK W MOHATHH, SBISIOIIMXCS CUCTEMHBIMH JUISI OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOTI'O LINKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHUSA: HAYYHBIH (DaKT, TMIIOTE3a, TEOpUs,
3aKOH, aHaJM3, CHHTE3, KiaccuduKamms, MepUOIUIHOCTh, HAOJIOJICHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBJICHUE.

®duszuka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUN 3apsl, BELIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSHHUE BEIECTBA, ra3, (U3WYECKHEe BEIUYMHBI, EIHUHHIIBI
U3MEPEHNUs, KOCMOC, TUIAaHETHI, 3B€3/1b1, CoHIIE.

buomnorus: dorocunres, apixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE OPO/IbI, MOJIE3HbIE
MCKOIIa€MbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMUMHYeCKasi peaKIus

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHuE aToOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOJO0B, KNS, KBNS U UX COCTUHEHUI
B COOTBETCTBUM C IIOJIOXKEHHEM »3JeMeHTOB B llepnonuyeckoil cucreme u
CTPOCHUEM HX aTOMOB.

CrpoeHue BelIEeCTBA: BHJIbI XMMHUYECKOW CBS3M. THIBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTALINYECKOU PELIETKA U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOWCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COEIMHEHM, FTEeHETUYECKasl CBSI3b HEOPraHUYECKUX BEIECTB.

Knaccudukanus XuMHUECKUX PEAKIUI MO pa3IMYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Io
U3MEHEHUIO CTETEeHEN OKMUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U dHIAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue o ckopoctn xumuueckon peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaxX. [IoHATHE O TOMOTeHHBIX U IeTepOTrEeHHBIX
peakuusx. Ilonstue o karanuse. [lonsiTue 0 XuMu4eckoM paBHOBeCUU. DaKTOPHI,
BIUSIOIINE HAa CKOPOCTb XHMHYECKOW pEaKUMH M TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLUMH,  JJIEKTPOHHBIM  OanaHc
OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHOM  PEaKLUU. CocraBnenue YpaBHEHUU

OKHUCIIUTETHhHO-BOCCTAHOBUTENIBHBIX ~ pEaKlMid ¢  HWCIOJb30BaHHEM  METOJIa
AJIIEKTPOHHOTO OajaHca.



Teopus 3JIEKTPOIUTHYECKON TUCCOUUALMN. DIEKTPOJIUTHI U HEIJICKTPOIUTHI.
KaTnonsl, annoHel. MexaHu3Mm AuccouMaluvy BELIECTB C PA3JWYHBIMU BHUIAAMHU
xuMudeckoit csizu. CteneHs auccouranuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBusi MPOTEKAHUS PEeaKIMid HOHHOTO OOMEHa,
IOJIHBIE M COKpAIIEHHBIE HOHHBIE YypaBHEHMS peakuuil. CBOWCTBAa KHCIHOT,
OCHOBAHUM U COJIEH B CBETE MPEICTABICHHUMN 00 3JIEKTPOJIUTUUECKON TUCCOLNAIUU.
KauecTBeHHbIE peakunu Ha HOHBL. [IOHATHE O TUIpPOIU3E CONEH.

Xumuueckuii IKCnepumenn.

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BELIECTB — METAJUIOB M HEMETAUIOB (Tpadura M anmasza), CIOKHBIX BELIECTB
(XJopuaa HaTpus), UCCIENOBAaHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEaKIUU OT
BO3JCHCTBUS  pa3iMUYHBIX  (PAKTOPOB, HCCIEJOBAaHHE  AIIEKTPOIPOBOJIHOCTU
PacTBOPOB BEUIECTB, MpoIlecca JUCCOLMAIIMH KUCIIOT, IIeJI0Uel U cosei (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHUANIOB), IMPOBEJCHHUE OIBITOB, HWILTIOCTPUPYIOMIUX
NpU3HAKU MPOTEKaHUS peaKuuii HMOHHOTO oOMeHa (oOpa3oBaHME Ocajaka,
BbIJIEJICHHE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PpEaKIUi (FrOpeHue, pPeakluu pas3ioKeHus,
COCIMHEHHMsI), PpAaClO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  MOMOIIbIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIIEHUE DKCIIEPUMEHTAJIBHBIX 3a1a4.

HemeTtasibl 1 UX COeAMHEHUS

OOmas xapakrtepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3nYecKue CBOWCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MPUMEpE XJIopa (B3auMOJEHCTBUE
C MeTaJulaMM, HeMeTaJUlaMH, MLenoyamu). Xiopooaopod. ConsiHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MNpUMEHeHue. JlelictBue xmopa H
XJIOPOBOZOPOJA HA OPTaHU3M YeJIoBeKa. BaxkHenre XJI0puapl U UX HAXOXKICHUE B
IIPUPOJE.

OOmas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CTpoeHue W (pU3MyecKue CBOICTBA
IPOCTBIX BELIECTB — KUCIOPOa U Cepbl. AJIJIOTPONHbBIE MOAUDUKAIIMKN KUCIOPOIa
U cepbl. XumMudeckue cBoiicTBa cepbl. CepoBomOpOJ, CTpoeHHE, (HU3HUYECKUE U
XUMHYECKHEe cBOMCTBA. OKCUABI CEphl KAK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciorta, pu3nueckue 1 XUMHUIECKHUe CBOMCTBA (00IIMe KaK MpeICTaBUTEeNs
KJacca KHUCIOT M crnernuduueckue). XUMHUUECKUE PEaKlUU, Jie)Kallue B OCHOBE
MPOMBIIINIEHHOTO CIoco0a MOJMy4YeHuss CepHOW KuciaoThl. [IpuMeHeHue cepHOU
KUCHIOTBHl. CONMU CEepHOM KHUCIOTHI, KayeCTBEHHAas peakius Ha CyJb(aT-HOH.
Haxoxnenue ceppl m €€ coeaMHEHHWH B MNpUpoAE. XUMHUYECKOE 3arps3HEHHE
OKpY’Karolllel Cpelbl COECOUHEHUAMH Cepbl (KHCIOTHBIE IOKIW, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHUS.



OObmas xapakrepuctuka 31eMeHTOB VA-rpymnmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETICHU OKHUCICHHs. A30T, PACIpPOCTPAHEHHE B MPHUPO/IE,
dbusnueckue U XuMHUeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3rYecKue 1 XUMUICECKHAE CBOMCTBA, MOJydeHHe U puMeHeHue. Conu aMMOHUS,
X QU3NYECKUE U XMMUYCCKHIE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakmus Ha
WOHBI aMMOHHS. A30THAasl KHCJIOTa, €€ TOJydeHHe, (QU3MYECKUE U XUMHUYCCKUE
CBOMcTBa (00mMe Kak TMPEACTABUTENsl Kiacca KUCIOT M CHEIUpUYECKUeE).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATIbHBIX YI00pEHU.
XUMHUYECKOE 3arps3HEHUE OKPYIKAIOIIECH CPelbl COETMHCHUSIMH a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHUE BO31yXa, MOYBBHI W BOAoEMOB). dDocdop, amIoTpomHbIe
moaudukanuu docdopa, uznyeckue U xumMuieckue cpoiictra. Oxcun gocdopa
(V) u dochopHast kuciora, PU3NYECKUE U XUMHUYECKHE CBOKMCTBA, IMOJydYEHUE.
Hcnonp3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YIA0OPSHUH.

OOmas xapakrepuctuka 3meMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEePHBIC CTETICHN OKUCIICHUS. Y TIIEPOI, ATTIOTPOTTHBIC MO (DHUKAITNH,
pacmpocTpaHeHue B MpUPOJE, PU3NUECKHEe U XUMUYECKUE CBOWMCTBA. AJcOpOIus.
Kpyrosopor yriepona B mnpupoae. Okcuibl yriepoaa, uUx (U3MYECKUe u
XUMUYECKAE CBOWCTBA, [EHCTBHE HA JKUBBIC OPTraHU3MBI, IIOJIyYeHHUE U
pUMEHEHHEe. DKOJIOTHYSCKUEe MPoOJIeMbl, CBI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a TJI00ANBHOTO IOTCINICHHS KIMMaTa, MapHUKOBBIM A dekT. YronapHas
KUCIIOTa U €€ colM, UX (Pu3MYeckue M XUMUYECKHE CBOMCTBA, TOJYyYECHHUE U
npumeHeHue. KadectBeHHass peakiusi Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUITUHE, TIPOMBIIIIECHHOCTH M CETbCKOM XO3SHCTBE.

[TepBoHAUANBEHEIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble MCTOYHUKU YTIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
MPOAYKTBI WX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yriieBojax — U X
poii B OKM3HU UEJOBEKa. MarepuanbHOE €IWHCTBO OpPraHWUYEeCKUX U
HEOPTraHWYECKUX COCIMHCHUN.

KpeMuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJyYCHHE W
npumeHeHue. CoennHeHNs KpeMHHM B pupoie. O01mue npencTaBieHus 00 OKCHIe
kpemaust (IV) u kpemaueBoit kucinore. CHIMKATHI, UX UCMIOJb30BaHUE B OBITY, B
IIPOMBITIUICHHOCTH. BakHelmue cTpouTenbHbIE MaTepuaibl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IlpoGiembl 06€30macHOrO  MCIIOIL30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumeHm:

M3yueHHE 00pa3l0B HEOPraHMYECKUX BEUIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MIPOBE/ICHNE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHHUE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpaXaromme (PU3NUEeCKHe U XUMHYECKHE CBONCTBA
TaJIOT€HOB M HX COEIMHEHHMH (BO3MOXXHO HCIIOJIb30BAHHE BUIEOMATEPUAJIOB),
03HaKOMJIEHHE ¢ 00pa3liaMy XJIOPHUJIOB (TaJIOr€HUA0B), O3HAKOMJIEHHE ¢ 00pa3aMu
ceppl M €€ COEQUHEHUSMHU (BO3MOKHO MCIOJb30BaHUE BHIEOMATEPHAIIOB),
Ha0JII0IeHNEe Tpolecca 00yIIMBaHus caxapa MoJl JeHCTBUEM KOHUEHTPUPOBAHHON
CEPHOI KUCIIOThI, U3yUCHUE XUMUYECKUX CBOMCTB pa30aBI€HHON CEPHOU KUCIIOTHI,
IPOBEJICHNE KaUYeCTBEHHON peaklly Ha CyJb(haT-uOH U HaOII0eH1e TpU3HaKa eé
IpPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKMMHU CBOWCTBaMH a3oTa, ¢ochopa U Hux
COEIMHEHHI (BO3MOYXHO HCIIOIb30BaHUE BUJIEOMATEPHATIOB), 00pa3aMu a30THBIX
U pochopHbIX yA0OpeHui, moiayyeHue, coOupaHue, paclo3HaBaHUE U H3ydeHUeE
CBOMCTB aMMMaKa, IPOBEJACHUE KAYECTBEHHBIX pPEaKUW HAa HOH aMMOHHUS U
docdar-uoH M U3ydyeHHE MPU3HAKOB HX MPOTEKaHUs, B3aUMOJCHCTBUE
KOHILEHTPUPOBAHHONW Aa30THOW KHUCJIOTHI C MEIbI0 (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HM3y4YEHHE MOJIEJeH KpPUCTAUIMYECKUX pEHETOK anmasa,
rpadura, QysuiepeHa, 03HAKOMIIEHHE C IPOLIECCOM aJCcOpPOLMHU PACTBOPEHHBIX
BEILIECTB AKTHUBHUPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHBOra3a, IOJy4YEHUE,
coOupaHue, paclio3HaBaHUE U HU3YUYEHUE CBOMCTB YTJIEKHUCIIOTO rasa, MpoBeJleHUE
KaueCTBEHHbIX PEaKLMil Ha KapOOHAT U CHJIMKAT-UOHbI U U3YUYEHHE MPU3HAKOB MX
IPOTEKaHUs, O3HAKOMJIEHWE C TMPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHre 3KCIEPUMEHTANBHBIX 3a1ad Mo TeMe «BakHelmume HeMeTaibl U X
COEUHEHUSD.

MeTtanibl 1 MX COeIMHEHUS

OO1as xapakTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepumoamueckon cucremMe XuMUYecKHX dieMeHTtoB J[. WM.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHre MeTayuioB. MeTtamudeckas CBsA3b U
METAJUINYECKasl ~ KPUCTAUIMYECKAs]  peIETKAa.  DNEKTPOXMMHUYECKHH  psX
HanpspKeHUH MeTaiuioB. 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 IPUMEHEHHUE B ObITY U IPOMBILUIEHHOCTH.

[{eouHbple MeTAIBL: NOJIOKEHHE B [lepronuecKkoil cuCTEME XUMUYECKUX
anemeHTtoB . 1. MenzaeneeBa, CTpO€HHE MX aTOMOB, HAXOXKIACHUE B IPUPOJE.
®duznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHIBI HAaTpusd W Kanusa. [IpuMeHeHue IeNOYHBIX METANIOB M HX
COCAMHEHNM.

[[eroyHO3€MENbHBIE METAJUIBI MAarHMil M KaJblMW: IIOJIOKEHHE B
Ilepronnueckon cucteMe XuMuieckux 3iaeMeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pUpoje. Pu3nueckue U XMMUYECKUE CBOMCTBA MAarHus U



Kasblusl. Baxueiine coeAMHEHUs KaJIbIus (OKCU, TUAPOKCU/, cou). KECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHESHHUSI.

AJfoMUHUN: TIoJ1I0)keHuE B [lepuoinueckoi cucTeMe XuMUUECKUX 3JIEMEHTOB
. U. MenneneeBa, CTpOEHHUE aroma, HaxOXIeHHUE B Ipupone. dDusudeckue u
XUMUYECKHE CBOMCTBA aOMUHUSA. AMQPOTEpHBIE CBOMCTBA OKCHAA U TUIIPOKCHU]IA
ATFOMHUHUSL.

Keneso: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX 3JIEMEHTOB /I,
. MenaeneeBa, CTpOECHHME aToOMa, HAaXOXJIE€HUE B mpupoae. Pu3nuyeckue Hu
XUMUYECKHEe CBOMCTBA kene3a. OKCUIbI, TUIPOKCU B U conn xenesa (1) u xenesa
(1), mx cocraB, CBOWCTBA U TIOJyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpaslaMd METAUIOB M CIUIABOB, HX (PU3HYCCKUMH
CBOMCTBaMH, M3y4€HHE  PE3yJbTaTOB  KOPPO3WU  METAIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),
VCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKejle3a B KUCIOPOJIEe
(BO3MOXKHO  HCMOJIb30BAHUE  BUJIEOMATEPUATIOB), TIPU3HAKOB  IMPOTEKAHUS
Ka4eCTBCHHBIX PEAKIIMI HA MOHBI: MarHUs, KaJIbIIUs, aTIOMUHUS, TMHKA, skese3a (11)
u xenesa (), menu (Il), HaOmroneHne u omnucaHue MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MOHAMM HATpHs, Kajdusd MW Kalblusi (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPUAJIOB), HCCIIeT0BaHNE aM(OTEPHBIX CBOMCTB T'UAPOKCHIA ATTFOMUHUS 1
TUJPOKCHIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/au 1o Teme «BaxHelue
METAJIJIbl U KX COCTUHECHUS.

XuMHuS M OKPYXKAOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXW3HM 4YeJIoBeKa. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakiuii B ObITy. IlepBas momoinp mnpu
XUMHYECKUX OKOrax U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarollehd cpeinl (MpeaenabHasi JI0MmyCcTUuMas
KOHIIEHTpaius BeilecTs, nainee — [1JIK). Poiap Xxumuu B penieHun 3KoJI0rM4ecKux
mpooIeM.

Xumuueckuii Ikcnepumenm:

n3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaibl).

Mesxcnpeomemmnnie ceasu

Peanuzanusi MeXNpeIMETHBIX CBS3€M MpU H3YUYCHUH XUMHH B 9 Kiacce
OCYIIIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUH, SIBISIONINXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCU(PUKALMS, TEePUOJAUYHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIe]b, SBJICHHUE, IMAPHUKOBBIN
a3 deKT, TEXHOTIOTHsI, MaTEPHUAIIBI.

®dwusnka: MaTepus, aTOM, dJICKTPOH, POTOH, HEUTPOH, HOH, HYKJINI, U30TOIIHI,
pPaOaKTUBHOCTb, MOJIEKYJIa, IICKTPUUCCKHH 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH,  JTUDJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEUIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
pemérka, CIUIaBbl, (PU3NUYECKHE BEIWYUHBI, €AUHHUIIBI W3MEPCHHs, KOCMHUECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE311b1, COJTHIIE.

buonorus: dortocunres, npixanwe, OmMocdepa, IKOCUCTEMA, MHUHEPAIHHBIE
yA0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPO/IbI, MOJIE3HbIE
WCKOIIaeMbIE, TOTIJIMBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPAaMMbl OCHOBHOTO OOIIETO
0o0pa3oBaHMs JOCTUTAIOTCS B XO0j€ OOy4YeHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOUN JEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMU
COIIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMHU, TMPUHSITHIMU B
o0IecTBe MpaBWJIaMH W HOPMaMH TIOBEICHHS W CIIOCOOCTBYIOT TIpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIHAIIA3AIUN O0yYarOIINXCA.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBaTbCA CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OpPUEHTAUUA W
paciIupeHue onbiTa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIMTAHUSA '

LEHHOCTHOT'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
U HAydyHOMY HACJEOUI0, TIOHMMAHUS 3HAYEHUS XUMHUYECKOM HAayKU B JKHU3HU
COBPEMEHHOr0 O00IeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(OpManuen o
NEPEJOBbIX JOCTUXKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

NPEACTABICHUS O COLUMAJbHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUIN B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIE10BATENBCKOM, TBOPUECKOU U IPYTUX BUIAX JEATEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HONW COBMECTHOW [EATEIbHOCTH TIPH BBITOJHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3aJ]a4, BBINOJIHEHUH XUMHUYECKHX SKCIEPUMEHTOB,
CO3/IaHUH YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO U B3aUMOTIOMOITH
B MPOLECCE ITOM yueOHOM AeSATENbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE MOBEICHUE
U TMOCTYIKH CBOMX TOBApHINEH C MO3UIMKA HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHHUS MTOCIEACTBUN ITIOCTYIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHPOBO33PEHUYECKHUE TMPEJCTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKInH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTAaBIISIOLIUE
OCHOBY JIJISI TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aWMOCBS3SIX YEIOBEKa C
MPUPOJIHOM CPENO, O POJIM XMMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHUBBI, HAIPABJICHHBIC HA MOJIyYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMBIE I OOBSICHEHUS HAOIIOMACMBIX TMPOIECCOB U SIBIICHUMA,
MO3HABATENbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM paloThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYpOl, MOOCTYNHBIMH TEXHHUYECKHUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYUYEHHUI0 U IO3HAHWIO, JH0O03HATEIBHOCTh, TOTOBHOCTh M
CIOCOOHOCTH K  CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEN0BATEIbCKOU
NEeATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JlaabHEHIIeM;

4) ¢popMHUPOBAHNS KYJIbTYPbI 310POBBSI:

OCO3HaHUE IICHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 370pOBbI 00pa3 *XU3HHU, OCO3HAHUE MOCIEJICTBUN U
HENPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOT0JIsl, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBuia O€30macHOCTH IIpH  OOpalleHun ¢
XUMHUYECKUMHU BEUIECTBAMH B ObITY U pealbHOMN KU3HHU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHUIO Tpodeccuil U Tpyia pa3inyHOro poja,
YBaXEHUE K TPYAY U pe3yJIbTaTaM TPYI0BOM JIE€ATEIbHOCTH, B TOM YUCIJIE HA OCHOBE
OPUMEHEHUs TNPEAMETHbIX 3HAHUM 1O  XUMHHM, OCO3HAaHHBIH  BBIOOp
UH/IMBUIYAIIHON TPAaeKTOPUU MPOJIOJKEHHUST 00pa30BaHuUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, O0IIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEeMHON Npo(hecCUOHATBHOM ASSTENbHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIallITUPOBATHCA B MPO(ecCHOHABHOM cpee;

6) IK0JIOTHYECKOr0 BOCTIMTAHHS:

HKOJIOTUYECKH LIETIECO00PAa3HOE OTHOUIEHHUE K MPUPOJIE KAK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, NOHUMAaHUE LEHHOCTH 3J0pPOBOIO U
Oe3omacHOoro o0Opasza KH3HU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
¢u3nYecKoMy M TCHUXHYECKOMY 3/I0pOBbIO, OCO3HAHUE IEHHOCTU COOJIIOICHUS
paBuJ1 0€30MaCHOTO MOBECHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HHU JHOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4aeMble MPU U3YYECHUU XUMHH, IS
penieHus 3a1a4, CBA3aHHbBIX C OKPYKAlOLEd IPUPOIHON CPENOU, AJIsl ITOBBIICHHUS
YPOBHSL  3KOJOTHYECKOW  KYyJbTYpbl, OCO3HaHHS TJOOAJIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M NMyTeW MX PEUIeHHs] MOCPEACTBOM METOJO0B XHMHH,
9KOJOTMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTHCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOU U COLMAJIBHOMN IIPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeIMETHBIX pe3yJbTaTOB BBLACISAIOT 3HAYUMBIE IS
(opMUpPOBaHKS MUPOBO33pEHUS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOPHsl, IPUHLIHII,
runoresa, (Qakr, CUCTEeMa, NPOLECC, OHKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax U MO3BOJIAIOT Ha
OCHOBE 3HaHUI M3 3THUX MpeAMETOB (OPMHUPOBATH MPEICTABICHUE O LIEIOCTHOM



HAyYHOW KapTUHE MHpA, M YHUBEpPCaJIbHbIC YUeOHbIE NeWCTBUS (I03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpbIE oOecreunBaioT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO M OCYILIECTBICHUIO Y4EOHOMU
NEeATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBuU:

YMEHHUSI HKCIOJIb30BaTh MNPHUEMBI JIOTMYECKOTO MBIIIJIEHUS IMPU OCBOCHUU
3HaHUI: PacKpbIBaTh CMBICT XMMHUYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MpPU3HAKU, yCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHUSIMH), HUCIOJIb30BaTh
MOHATHS JIJIS1 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHUM, BEIOMPATh OCHOBAHUSI 1
KPUTEPHUH IS KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX PEaKIUH,
yCTaHaBJIMBATh MPUUUHHO-CIEJACTBEHHBIE CBS3M MEXKIAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUUECKHE pACCyX ACHUS (MHIYKTUBHBIC, AENYKTUBHBIC, 110 aHAJIOTUH),
JieaTh BBIBOJIBI U 3aKIIOUYCHUS;

YMEHHUE TMPUMEHSATh B IMIPOIECCe MO3HAHUS MOHATUA (TpPEeAMETHBIE U
METaINpeIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMbIE B XUMUU,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJIEJIbHBIEC TTPEICTABICHUS —
XUMHUYECKUU 3HaK (CUMBOJ JJIEMEHTa), XuUMHUyeckas (opMyna U ypaBHEHHUE
XUMUYECKON peakinu — MpU PelIeHUH YyueOHO-TIO3HABATEIbHBIX 3ajlay, C Y4ETOM
ATUX MOJEIBHBIX MPEJCTABICHUIN BBIABIATH U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKH W3Y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIni,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEJACTBEHHBIE CBA3M U
MPOTUBOPEUMS B U3yUaeMbIX MPOIECCAX U SBJICHUSIX.

Ba3oBble ucciaenoBarebcKe 1eMCTBUS:

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4€CTBE HHCTPYMEHTA
MO3HAHUSA, a TAK)KE B Ka4€CTBE OCHOBBI JUIsl POPMUPOBAHUS THIIOTE3BI IO MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

NpUOOpPETEHUE OMbITa 10 TUIAHUPOBAHUIO, OpPraHU3allMd U MPOBEACHUIO
YYEHHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yibTar, GOpMyIUpOBaTh 0000IIECHHS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpO/IeJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HH(HOPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMYyJIIpHAs JUTeparypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHbIE
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMM Y COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX Il BBITIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEIeIEHHOT0 TUIIA, TPUOOPETEHNE ONBITA B
00JaCTH  MCHOJIb30BaHUS  MH(GOPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJbTYypOH aKTUBHOTO UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBIOMPATh ONTUMAILHYIO (JOPMY MpeACTaBICHUS HHGOPMAINH U
WUIIOCTPUPOBATh pEUIAEMbIE 3a/1aud  HECIIOKHBIMU CXEMaMH, JAuarpaMmaMu,
apyrumMu popmamu rpaduKu U UX KOMOHWHALMSAMU;

YyMEHUE UCIOJIb30BaTh M aHAJIM3UpOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEZIOBATENBCKOM NIEATEIbHOCTH MH(YOPMAIHIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO3SAKWCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAIOUIECH MPUPOIHOU
cpeapl.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHUSI 3a]1aBaTh BOMPOCHI (B XO€ uanora u (Wim) JUCKYyCCUH) MO CYIIECTBY
oOcyxmaeMoii  Tembl, (POPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEIJIOKEHHOM 3a/1a4u;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3yibTaTbl  MO3HABATEJIBHOM
NEeATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTALUI0
pE3yNbTATOB BBIMOJHEHUS XUMHUYECKOr0 JKCIEpUMEHTa (J1a00paTOPHOTO OINBITA,
1abopaTopHOI pabOTHI IO HCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W  MCCIENOBATENbCKOW  JICSITENBHOCTH  IPU  PEUICHUHU
BO3ZHMKAIOIIMX NpPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3unuil (00cyxaeHuss, oOMEeH MHEHHSIMH, «MO3TOBbI€ IITYpMBbD», KOOPAHHALIUSA
COBMECTHBIX JCHCTBUM, OIPENECICHUE KPUTEPUEB 110 OLEHKE KayecTBa
BBIINIOJIHEHHOM pabOThI U JpyTHe).

PeryisiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe NeCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIIATh LEIU JEATEIIBHOCTH, IUIAHUPOBATh,
OCYLUECTBJIATh, KOHTPOJIMPOBATh M MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOKO
NesITeNHbHOCTD, BRIOUPATh Hanbosee d(pPpeKTUBHBIC CITOCOOBI pelieHUsl YIeOHbIX U
MIO3HABATEIBHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WIH KOPPEKTUPOBATH
IPEIJIOKEHHBIM QJITOPUTM JCHUCTBUU I[PU BBIIOJHEHUM 3aJaHUN C YYETOM
NOJIyYEHHs] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEUIECTBAX U PEaKUHUsX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pe3yJbTaTa 3asBICHHOW L€, YMEHUE
UCII0JIb30BaTh U AaHAJIU3UPOBATh KOHTEKCTHI, IPEJiaraéMbl€ B YCIOBUU 3aJaHUMN.

IHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIep)KaHusl, YCTAaHOBJIEHHOTO HaHHOW (¢eaepanbHOH pabouell MmporpamMmon,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NeucTBUl, crnenupuUeckue Uil TPEAMETHOW oOmacth  «XHUMHS», BHUIBI
JNEATEeIbHOCTH [0  MOJYYEHHID HOBOIO  3HaHWs, €ro HWHTEpIpEeTalnH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYalUSX.

K xoH1y o0yuenus B 8 kjiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSATHUM: aTOM, MOJEKYIa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJIIPHBIA O0BEM,
OKCHUJI, KHCIIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTEIEHb
OKHUCJICHHS, XMMHUUYECKasl peakiusi, KiacCU(UKAIUs peaKiuid: peakiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUs, pPEaKUuu 3aMElICHUs, peaKuuu
oOMe€Ha, 3K30- ¥ SHJOTEPMHUUYECKHE PEaKIMH, TEII0BOU 3 (EKT peakiuu,
AJIpO aTOMa, SJIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTalIb, pauyc aToma,
XUMUYECKasl CBS3b, NOJISIPHAS U HEMNOJIAPHAsl KOBAJIEHTHAs! CBSI3b, MOHHAs
CBSI3b, WMOH, KAaTHMOH, AaHWUOH, pacTBOpP, MaccoBas [0 BEIIECTBA
(mpolieHTHas! KOHIICHTPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX TOHSATUUA U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUH;

e HCIONB30BAaTh XHWMHUUYECKYIO) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHNI XUMHUYECKUX PEAKIIMIL;

e OIpENENsATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENECHb  OKUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIACcCy COEAUHEHHUM MO
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAaJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeiBaTh cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHHE NEPUOAUMYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT HMX MojoxeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXPAaHEHHMS MacChl BELIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHSI, 3aKOHA ABOTrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHas
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPHUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuonuueckass cucteMa XuMUYeckux »diemeHToB [, U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB



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

KJ1acCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YKUCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BELIECTB, N0 TEIIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIHME XMMHYECKHME CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHWE TPUMEPAMU MOJIEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBpaAlllEHUN B
Pa3IUYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEIIECTB,
MacCOBYIO [IOJIIO XMUMHYECKOTO 3jeMeHTa 1o (opMysie COeIMHEHHUS,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, IPOBOIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKON PEaKIU;

MPUMEHSITh OCHOBHBIE OIIEPALIMK MBICIUTEIbHON AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O00IIeHHe, CHUCTeMAaTH3aluI0, KIacCU(PUKALUIO,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBS3€M — I U3Yy4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAyUYHbIE METO/bI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIeIOBATH MPAaBUJIAM MOJIb30BAHUS XMMUYECKOM MOCY 101 1 1a00paTOpHBIM
o0opyoBaHMEM, a Takxke IMpaBuiamM oOpalieHusi C BEUIECTBAMU B
COOTBETCTBHM C WMHCTPYKIHSIMH TIO BBITIOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OTBITOB MO MOTYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoda W KHUCJIOpPOAA), MPUTOTOBJIEHUIO PACTBOPOB C OINPENEIEHHON
MacCcOBOM J0JIEM PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TTIOMOIIBIO MHIUKATOPOB (JTakMyc, heHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoniry oOydenus B 9 kjacce npeIMeTHbBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y 00YUAIOIIUXCSI YMEHUM:

PacCKpbIBaTh CMBICH OCHOBHBIX XWUMHUYECKMX NOHATHWA: XHMHUYECKHI
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIOKHOE€ BEIIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3P (heKT
peakuud, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIMUTHI,
HEJJIEKTPOJIUTHI, AJIEKTPOJMTUYECKAS] IUCCOLMALMUSA, PEAKIUH HOHHOIO
oOMeHa, Karaau3atop, XHMHYECKOe paBHOBecHe, oOOpaTUMble W



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

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MIPUMEHSTh 3TU NOHATHUSA IPU ONUCAHUU BELIECTB U UX MPEBPALLICHUI;
MCIIOJIb30BaTh XHUMHUYECKYIO CHMBOJIMKY JJIsi COCTaBjieHUus Gopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IM4YHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IWHEHUU 1o (opmyiaM, BHUA XHUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAs, METaUIMYecKas) B HEOPTraHUYECKUX
COCIMHCHHUSX, 3apsii MOHA M0 XUMUYECKON (GopMyIie, XapaKTep Cpebl B
BOJIHBIX PAacCTBOPAX HEOPTraHUYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PEMETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmmunyio (opmy [lepruoamdeckoil CHUCTEMBl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rJaBHasg mnoarpynma (A-rpynma)» U «mnobodyHas
noarpynna (b-rpynma)», manbie u OoJbIIME TMEPUOABI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTePUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn  siApa, OOIIee 4YHUCIO DJIEKTPOHOB M paclpeielieHne HuX II0
AIICKTPOHHBIM CIIOSIM), OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB AJIEMEHTOB M HUX COCIMHEHUW B Mpejenax MallbIX NMEepUoJOB U
TJIABHBIX MOJTPYI C YYETOM CTPOCHUS UX aTOMOB;

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

XapakTepru3oBaTh (OMUCHIBATh) OOIME W CHEHU(UUECKUEe XUMHUYECKHUE
CBOMCTBa MPOCTBHIX U CJOXHBIX BEIECTB, MOATBEPXKAAsl OIMKHCAHUE
pUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIIN;

COCTaBJSATb YPAaBHEHUS DJIEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIeCTBOBAHKE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIIbHO-BOCCTAHOBUTENIBHBIX —pPEaAKIUN
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCca ATUX PEaKIIHi;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUN B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMeHTa 1o (opMyJie COCIMHCHMS,
MacCCOBYIO JIOJTEO BEIIIECTBA B PACTBOPE, TPOBOIUTH PACUETHI 0 YPABHEHUIO
XUMUYECKOU pEaKInu;

COOJII0IaTh TIPABUIIA MOJIH30BAHUS XUMUYECKOM MOCY0M 1 1a00paTOPHBIM
o0opyoBaHMEM, a Tak)Ke IMpaBuja oOpalleHusi C BEUIECTBAMU B
COOTBETCTBHM C MHCTPYKIHSIMH TIO BBIMOJHEHUIO J1TA0OPAaTOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYCHHUIO U COOUPAHUTO Ta3000pa3HbIX BEIIECTB
(aMMHaKa M yTiIeKUCIIoro ras3a);

MPOBOJIUTH PEAKIUH, MOATBEPKIAI0IINE KaYeCTBEHHbBIN COCTAB Pa3INUYHbIX
BEII[ECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOpHI-, OpOMUA-, WOAWI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, TUIPOKCHUI-UOHBI, KATHOHBI
aMMOHHSI ¥ HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIE ONEPALIMU MBICIIUTENLHOMN 1€ITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHNEe, CUCTEMATU3AIINIO, BBISIBIICHUE IPUUYUHHO-
CJICICTBEHHBIX CBSI3€U — JJI M3YyYCHHsI CBOWCTB BEIIECTB M XUMHUYECKUX
peakiuii, €CTeCTBEHHO-HAYYHBIE METOJbl TO3HaHUS — HaOII0eHNE,
U3MEpEeHue, MOICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KonnyectBo yacos
Ne HanmeHnoBaHue pa3ieioB DJIeKTpOHHbIe (LM (ppoBbIE)
KoHnTpoibHbIe IIpakTHYeckue
n/n U TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoTsbI
Pa3nes 1. IlleppoHayanbHble XUMHUYECKHE NOHATHS
XuMus — BaxkHasi 00J1acTh
€CTECTBO3HAHHUSA U bubnuoreka
1.1 . 5 2
MIPAKTUYECKOU HOK https://m.edsoo.ru/7f41837c
JESATEIIBHOCTH YEI0BEKa
12 BemtecTBa 1 XUMHUYECKHE 15 1 bubnunoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837¢c

Htoro mo paznemny 20

Pasnen 2. BaxkHeiiune npeacTaBuTe/ M HCOPraHMYECKUX BeLECTB

21 Boznyx. Kucnopon. 6 bu6nuorexa [IOK
' [ToHsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837c
59 Bomopon.Ilonsitue o 8 1 bu6moreka [JOK
' KHCIIOTaxX M COJISIX https://m.edso00.ru/7f41837c
53 Bopna. Pacteopsl. [lonsitue 5 1 1 bubmunorexa [IOK
' 00 OCHOBaHUSAX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIACCHI Bt OK
24 HEOPraHUYECKUX 11 1 1 uosmoreka L1

https://m.edsoo.ru/7f41837¢c

COEIUHEHU

Hroro no pazneny 30


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

Paznen 3. Ilepuoguyeckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jaemMeHToB /I. U. MenaeneeBa. CTpoeHue aToOMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUT

[lepuoanueckuii 3aKOH U
[lepuonuyeckas cucrema

3.1 XUMHYECKHX 3JIEMEHTOB /[.
N. MenpgeneeBa. CTpoeHue
aToma

XUMU4ecKast CBA3b.

OKHUCIIUTENBHO-
BOCCTAaHOBUTEIILHBIE

3.2
peakuuu

Htoro no pazaeny

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

15

68

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

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



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

9 KUIACC

Ne i/

Pa3pea 1.

1.1

1.2

1.3

HaumeHoBaHue pa3ieioB U TeM
NMPOrpamMMbl

BemecTBo M XMMHYECKHE PeaKIIUH
[ToBTOpeHwue u yriayOnenrue 3HaHUH
OCHOBHBIX Pa3/esioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peaxuuii

DNEeKTPOIUTHYECKAs JUCCOLUALUS.
XUMUYECKUE PEAKIIUU B PaCTBOPAX

Htoro no pazaeny

Pazpea 2.

2.1

2.2

2.3

24

HemeTanabl 4 UX cOeIMHEHUS

OO1w1ast XapaKTepUCTHKA XUMHUYECKUX
aneMeHToB VIIA-rpynmnsl. ["anorens

OO01mmast XxapaKTEPUCTHKA XUMHYECKUX
anemeHToB VIA-rpynmsel. Cepa u eé€
COCITMHCHUS

OO6m1as XxapakTeprucTUKa XUMHUECKUX

aneMeHToB VA-rpynnsl. A3oT, pocop u ux

COEJIMHEHUS

OO0m1ast XapaKTEpUCTHKA XUMHUYECKUX
aneMeHToB |VA-rpynmnsl. Yriepon u
KPEMHUI U UX COEAUHEHUS

Htoro no pazaeny

KoauuecTBO 4acoB

Bcero

17

25

KonTpoJabubie
padoThI

IIpakTHYecKkue
padoThI

DJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

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

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

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

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

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

bubmmoreka [JOK
https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. MeTasIbI M X COeTUHEHUS

3.1 OO0111e cBOMCTBA METAIIJIOB

3.2 Baxkneiiine MeTaluibl 1 UX COSTUHEHUS

HWroro no pazneny

Pa3znen 4. Xumus u okpy:xaomas cpeaa

4.1 BemectBa 1 MmaTtepualibl B )KU3HU YEIOBEKA
Hroro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

16

20

68

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

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

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

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoanuyectBo 4yacos DJICKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
[Ipenmet xumuu. Pons xumun B 1 bu6mmorexa [IOK
JKA3HHU 4YeJIoBeKa. Teja 1 BelecTBa https://m.edsoo.ru/ff0d210c
ITonsiTvie 0 MeTOIaX TTO3HAHUS B 1 bubmmoreka [JOK
XUMHH https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTOpU U MPUEMBI 1 bubnuoreka [IOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
YucTele BemecTBa U cMecH. CrIocoObl 1 bubmuorexa [JOK
pazzieneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK
a . puMep https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOU COJIH )»
ATOMBI 1 MOJIEKYJIBI 1 bubmmorexa [JOK
y https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHe FJIEMEHTHI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIB) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocThie 1 clIOKHBIE BEIIECTBA 1 bubmorexa OK
P - https://m.edsoo.ru/ff0d2a6c
Bbu6nuoreka [JOK
ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

3aKOH IOCTOSHCTBA COCTaBa BELLECTB.
Xumnueckas popmyia. BaneHTHOCTD
aTOMOB XMMHMYECKHUX JIEMEHTOB

OTHOCHUTENLHAsA aTOMHAas Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAd Macca

MaccoBasg 1019 XUMHYECKOTO
3JIEMEHTA B COEIUHEHNHU

KoanuectsBo Bemectsa. Moiib.
MognspHas macca

dusznyeckre 1 XUMUUECKHE SIBICHUS.
XuMuueckas peaknud

[Ipu3Haky u yCiI0BHsI IPOTEKAHUS
XUMHYECKHX PEaKIUi

3aKOH COXpaHEHUs1 MacChl BEUIECTB.
XHUMHUYECKUE YPABHEHUS

Brruucnenus KOJIN4YCCTBA, MaCChl
BCIIIECCTBA 110 YPABHCHUAM
XUMHNYCCKUX peaKuHﬁ

Knaccudukanmss XumMuaeckux
peakiuii (CoeTuHEHNs, Pa3I0KEeHUS,
3aMenieHus, OOMEHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHiukaoneauct. O0o0IIeHNE U
CUCTeMaTH3alus 3HaHuH

Konrponsnast padora Nel mo treme
«BemecTBa 1 XUMHUECKUE PEAKITUIDY

bubmmoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d350c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d3al6

bubmuorexka [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3f34

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d40c4

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



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

27

28

29

30

Bo3agyx — cmech razos. Cocras
Bo3nyxa. Kucnopon — snemeHT u
npoctoe BeuiecTBo. O30H

dusznvecKre U XMMHYCCKHAE CBOMCTBA
KUCIIOpoa (peakiuu OKUCICHHUS,
ropenue). [lonsitue 06 oxcumax

CrniocoOsl MosTy4eHus KUCIopo/ia B
1ab0paTopuu U MPOMBIIIEHHOCTH.
[Ipumenenue kucmopoaa

TemnoBoii 3¢ ekt xumMuaeckoit
pEaKIyu, TOHSITHE O
TEPMOXUMHUECKOM YPaBHEHHUH, 3K30-
U SHIOTEPMHUYECKUX PEAKIIMAX
TorumBo (HedTh, yroJib U METaH).
3arpsi3HEHHE BO3yXa, CIIOCOOKI €T0
IPEJOTBPALCHUS

[IpakTuueckas padora Ne 3 o Teme
«Ilomyuenue u cobnpanue
KHCJIOPO/Ia, H3yYCHHE €T0 CBOMCTB»

Bonopon — anemeHT u nipoctoe
BenlecTBo. Haxoxkenue B mpupoje

duznueckre 1 XUMUYECKHE CBOIICTBA
Bojiopoa. [I[pumenenne Bogopoaa

TloHsATHE O KHCIIOTAaX U COJISIX

CrniocoOsl nosty4eHus BoAOpoJa B
naboparopuu

bubmmoreka [JOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d497a

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d4790

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

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

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d50d2

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



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

31

32

33

34

35

36

37

38

39

40

[IpaxTuyeckas padota Ne 4 o reme
«Ilomyuenue u cobrpaHue BOOpoO/a,
W3YYEHHUE E€r0 CBOMCTB)

MonsipHblii 00bEM ra30B. 3aKOH
ABoraapo

Brranciaenust 00n€Ma, KoJIM4ecTBa
BEII[ECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WJIH 00BEMY

Brruncinenns o066MOB ra30B 110
YPaBHECHHIO PEaKIIMU Ha OCHOBE
3aKO0HA 00 BEMHBIX OTHOIIIEHUH Ta30B

duznueckre 1 XUMUYECKHE CBOIICTBA
BOJBI

CocraB ocHoBauuii. [Tousitre 00
WHIMKaTOpax

Bopa xak pacTBopuTens.
HaceltienHbie 1 HEHACHITIICHHBIC
pactBOpbl. MaccoBast 10J1s1 BEIIECTBA
B PacTBOpE

[IpakTuueckas padora Ne 5 mo Teme
«ITpuroroBieHue pacTBOpPOB ¢
ONpEEIEHHON MaCCOBOU JT0JIEH
PacTBOPEHHOTO BEIIECTBAY

KonrtpomnbHast padora Ne2 o reme
«Kucnopox. Bonopon. Boga»

Oxkcupsl: cocTaB, KiaccupuKaus,
HOMEHKJIaTypa

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d59e2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5b40

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d5eba

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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50

[Tonmy4yenue u XuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(OTepHBIX OKCHUIOB

OcHoBaHUs: cOCTaB, KiIaccupuKaIus,
HOMEHKJIaTypa

[Tomy4yenne u XuMHYECKHUE CBOMCTBA
OCHOBaHUI

Kucnotsl: cocras, knaccudukaius,
HOMEHKJIaTypa

HonyquI/Ie 1 XUMHYECKHE CBOMCTBA
KHCJIOT

Conu (cpennue): HOMEHKIATypa,
CIOCOOBI OyUYEHUs, XUMUYECKUE
CBOMCTBA

[IpaxTuyeckas padota Ne 6. Perenue
9KCIEPUMEHTAIBHBIX 3a7ad 110 TeMe
«OCHOBHBIE KJIACCHl HEOPTAaHUYECKUX
COEIUHEHUIN

I'enernueckast CBA3b MEKIY
KJIACCaMU HEOPTraHUYECKUX
COeIUHEHUN

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU

Kontponbhas padota Ne3 mo teme
"OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
coequHeHun"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9474

Bbu6nuoreka [JOK
https://m.edso0.ru/00ad9b7c

bubmmoreka [JOK
https://m.edso0.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo0.ru/00ad9ch2

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



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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52
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54

55

56

57

58

59

[TepBbie MOMBITKY KIACCUPUKALTUN
XUMHYECKUX 31eMeHTOB. IloHsaTHE O
rpynnax CXOJIHbIX JJIEMEHTOB

[Iepronnueckuii 3aKOH U
[Iepuoanueckas cucrema
XAMUYECKUX 3jieMeHTOoB []. 1.
MenpaeneeBa

IIepuonsl, rpynmsl, NOATPYIIIILI

Crpoenue atomoB. COCTaB aTOMHBIX
anep. N3otomnsl

CtpoeHue 3JIeKTPOHHBIX 000JI0UYEK
aToMOB 3JieMeHTOB [leproanueckoit
cuctemsl J1. 1. MeHnaeneeBa

XapakTepuCcTUKa XUMUYECKOTO
3JIEMEHTA 110 €TI0 MOJIOKCHHUIO B
ITepuoanueckoii cucreme /1. 1.
Meuneneena

3nauenue [lepuoguueckoro 3akoHa
JUISL pa3BUTHS HAYKH U IPAKTHKU. J1.
N. MenaeneeB — y4€Hblid, IEIAror U
rpaXKaIaHUH

DIEKTPOOTPULIATETILHOCTH aTOMOB
XUMHUYECKHX dJIEMEHTOB/
Bcepoccuiickast mpoBepouHasi pabota

HNonnasg xumMudeckas cBA3b

bubmmoreka [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

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

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

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ada96e

bubmmoreka [JOK
https://m.edsoo.ru/00adaab8

bubmmoreka [JOK
https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
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63

64

65

66
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68

KoBanenTHas noJrsipHad XuMHU4ICCKad
CBA3b

KoBanenTtHas HenossipHas
XUMHUYECKasl CBS3b

CreneHb OKUCIECHUA

OKHUCIUTEHHO-BOCCTAHOBUTEILHEIE
peakiuu

OKHUCIIUTEIIN U BOCCTAHOBUTEIH

KontponsHast padota Ne4 o reme
«Ctpoenue aroma. XUMHUYECKas
CBSI3b)»

PesepBHelil ypok. O6001eHNEe 1
CHUCTEMAaTH3alMs 3HAHU N
PesepBHbIil ypok. O6001meHIE 1
CUCTeMaTHU3aIusI 3HAaHHUHA
Peseprublil ypok. O6001IeHNE U
CUCTEMAaTU3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

bubmmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab9

bu6mmorexa [IOK
https://m.edsoo.ru/00adae28

bu6mmorexa [IOK
https://m.edsoo.ru/00adb076

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adb076

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adb486

bubmmoreka [JOK
https://m.edso0.ru/00adb33c

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

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIACC

Ne
n/n

Tema ypoka

[Iepnoanueckuii 3aK0H.
[Tepronnueckas cucrema
XUMUYeCcKuX dj1eMeHToB 1. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHECHUU
CBOMCTB XUMHUYECCKUX IICMCHTOB
TIEPBBIX TPEX MEPUOAOB
Krnaccudukanus 1 HOMEHKIIaTypa
HEOPTaHMYECKUX BEIIECTB

Bubpl XUMUYECKOM CBS3U U TUIIBI
KPUCTAITNYECKHUX PEIIETOK
KonTponbnas padora Nel no Teme
«IToBTOpEHuUE U yriyoneHue

3HaHUH OCHOBHBIX Pa3/IeiIOB Kypca
8 Kmmacca»

Krnaccudukanus XuMHIeCKUX

pPEAKUHIA MO Pa3IMYHBIM MPU3HAKAM

[ToHsTHE O CKOPOCTH XUMUYECKOMN

pCaknuu. ITonsTHE O TOMOTEHHBIX U

TCTCPOTCHHLIX PCAKIUAX

TToHsaTue 0 XMUMHUYECKOM
paBHOBecHH. DaKTOPHI, BIUSIONINE

KoanuecTBo 4acoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
HU3yYCHUS

DJIeKTPOHHBbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl

bu6mmorexa [IOK
https://m.edsoo.ru/00adb59e

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adb6b6

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

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adbcb0

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

bu6mmorexa [IOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

Ha CKOPOCTh XUMHUYECKOU peaKInu
Y TIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

OKHUCIIUTEILHO-
BOCCTaHOBUTENIbHBIE PEaKIIUU

Teopust 3IEKTPOAUTUYECKOMN
nuccouuanui. CHiibHbIE U ci1alble
ANEKTPOJIUTHI

HNonHble ypaBHEHUS peaKkuid

XUMHYeCKHEe CBOMCTBA KUCIOT U
OCHOBAHMI B CBETE MPEACTABICHUI
00 2JIEKTPOIUTUYECKON
IHACCOINAIIN

XUMUYECKHE CBOIICTBA COJICH B
CBETE MpeACTaBIECHUI 00
AJIEKTPOJIUTUYECKON JUCCOIHAIIIHI

[TonsiTne o ruaponuse conen

O0001IeHrE U CUCTEMATU3ALIUS
3HAHUH

IIpakTuyeckas padora Ne 1.
«Pemenne sxcriepuMeHTaIbHBIX
3a1aw)

Kontponbras padota No2 o teme
«ONeKTpoNUTHIECKas
JUCCOIHAIUS. XUMHUUCCKUE
peaKkiuu B pacTBOPAX»

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

bu6mmorexa [IOK
https://m.edsoo.ru/00adcd68

bu6mmorexa [IOK
https://m.edsoo.ru/00add448

bu6mmorexa [IOK
https://m.edsoo.ru/00add5d8

Bbu6nuoreka [JOK
https://m.edso0.ru/00add8bh2

Bbu6nuoreka [JOK
https://m.edsoo.ru/00add9d4

bubmmoreka [JOK
https://m.edsoo.ru/00addd12

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

bu6mmoreka [JOK
https://m.edsoo.ru/00addecQ



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

18

19

20

21

22

23

24

25

26

OO01mmast XapakTeprCcTUKA TAJIOTCHOB.
XHUMHUYECKUE CBOWCTBA HA IPUMEPE
XJiopa

XnopoBogopoa. CossiHas KUCIOTA,

XUMUYECKHE CBOMCTBA, MOJTYUYEHHUE,
MIPUMEHEHUE

[IpakTrueckas pabota Ne 2 o Teme
«ITonmyueHnue COJISTHOM KUCIIOTHI,
HU3y4EeHHUE €€ CBOUCTBY»

Brruncnenus no ypaBHeHUAM
XUMUYECKHUX PEAKLNN, ECIIU OJUH
U3 PEareHToB JIaH B U30bITKE

OOm1ast XxapaKTEepUCTHKA 3JIEMEHTOB
VIA-rpymribl

AnnorponHsle MOAU(UKALIUY CEPBI.

Haxoxnenue cepsl u e€
COEIMHEHUH B IIPUPOJIE.
XHMMHUUYECKUE CBOMCTBA CEPBI
CepoBo10poj1, CTpOEHHUE,
(bu3nuecKre U XUMUYECKUE
CBOICTBA

Oxcunpl cepbl. CepHas KHCIIOTA,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOICTBA, IPUMEHEHHUE

XHUMHUUYECKUE PEAKLIUH, JICIKALLNE B
OCHOBE ITPOMBIIIJICHHOTO CIIOC00a
IIOJTyYEHUS CEPHOM KUCIIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE

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

bu6mmoreka [IOK
https://m.edso0.ru/00adel104

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmorexa [IOK
https://m.edsoo.ru/00adea28

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

27

28

29

30

31

32

33

34

OKpYXKarOIIEeH Cpeabl
COCIMHEHUSIMU CEPbI

Brruncnenne MmaccoBoil nonu
BBIXO0/1a TPOJYKTa pEaKuu

OO6m1as XxapakTepucTHKa 3JIEMEHTOB
VA-rpynnsl. A30T,
pacnpocTpaHeHHUe B IPUPOJIE,
(bu3znueckre U XUMHUYECKUe
CBOICTBa

AMMHaK, ero Gu3nIecKue u
XUMHYECKHE CBOMCTBA, MOJYYEHUE
Y IPUMEHEHNE

[IpaxTuyeckas padota Ne 3 o teme
«ITomyuyenune ammuaka, u3ydeHue
€ro CBOMCTB)»

A3oTHas KuCI0Ta, €€ pusndeckue u
XUMHYECKUE CBOUCTBA

Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATIbHBIX
yaoopenuit. XuMu4yeckoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COEIMHEHUSIMH a30Ta

docdop. Oxcua pochopa (V) u
dbocdhopnas kucnora, puznyeckue u
XUMHYECKHE CBONCTBA, MOTyYCHHE

Hcnonb3oBanue pocdaTos B
Ka4u€CTBC MHUHCPAJIBbHBIX

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

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

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

bubmuoreka [JOK
https://m.edsoo.ru/00adf180

bu6mmoreka [IOK
https://m.edso0.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

bu6mmorexa [IOK
https://m.edsoo.ru/00adf68a

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

ynoOpeHuit. 3arps3HeHHe

MPUPOIHON cpeapl hocharamu

Yraepon, pacipocTpaHeHHE B

npupoae, Gpuzndeckue u 1
XHUMHUYECKHE CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

Oxcuppl yraepoaa, ux pusnueckue

U XUMHYECKHE CBOMCTBA.
bu6mmorexa [IOK

D o 1
KOJIOTHHECKHE TPODIICMEL, https://m.edsoo.ru/00adfebe

CBsI3aHHBIE C OKCHJIOM yTJIepoJia
(V)
bu6mmorexa [IOK

v & 1
FOIbHAT KHCIOTA 1 €C COIH https://m.edsoo.ru/00ae006¢

[IpakTrueckas padota Ne 4 o Teme

"I[TonyuyeHue yriieKucioro rasa. 1 1 bubnuoreka [IOK
KauectBenHnas peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHavanbpHBIC TOHATHS 00
OpPraHUYECKHUX BEIIECTBAX KAK O 1 bubmmorexa [TOK

p https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTIepoaa
Kpemunii u ero coefuHeHNU 1 bubmorexa LOK

p https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5.
Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK

. 1 1
3a7a4 o teMe «Baxuenmnine https://m.edsoo.ru/00ae0bf2
HEMETAIUIBI U UX COEIUHEHU
KonTponbnas pabora Ne3 no teme
. bubmmoreka [JOK

«Bakuenme HeMeTauIbl U UX 1 1

https://m.edsoo.ru/00ae0e18

COCAUHCHU A


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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45
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47

48

49

50

51

52

OOm1ast xapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB —
MeTaoB. Merannndeckas CBs3b U
MeTajyinyeckasi KpucTauinyecKkas
pemérka. Pu3nveckre CBOMCTBa
MeETaJlJIoB

XHUMHUYECKHE CBOMCTBA METAJJIOB.
DNEeKTPOXUMUYCCKUN PSITT
HaIpsKEHUH METaJIJIOB

O61mue crnocoOb! MOTy4YeHHs
MeTaiaoB. CiuiaBel. Beranciaenus
0 YPaBHEHHSIM XUMUYECKUX
peaknuii, eCIii OJIUH U3 PEarcHTOB
COJICPIKUT TIPUMECH

Ilonstue o KOppO31UHU MCTAJLJIOB

Illenounbie METAJIIbI

OKCI/II[I)I W TUAPOKCHUBI HATPUA U
KaJlusa

[[{enoyHO03eMEIBHBIE METAILIBI —
KaJablIUU U Maruui

Baxnelme coefnHeHNS KaJIbIIUS

O0001IeHrEe U CUCTEMATU3 AL
3HAHUH

JKECTKOCTH BOIBI U CIIOCOOEI €6
yCTpaHEHUS

Bbu6nuoreka [JOK
https://m.edso0.ru/00ae103e

bubmuorexka [JOK
https://m.edso0.ru/00ael1156

bubmuoreka [JOK
https://m.edso0.ru/00ael1156

bubmmoreka [JOK
https://m.edso0.ru/00ael1278

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ael4b2

Bbu6nuoreka [JOK
https://m.edsoo0.ru/00ael4b2

bu6mmoreka [IOK
https://m.edso0.ru/00ael15e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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55
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60
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62

[Ipaktuyeckas padota Ne 6 o Teme
"YK&cTKOoCTh BOJBI U METOJIBI €€
yCcTpaHeHUs"

AmoMUHUH

AmdotepHble CBOICTBa OKCHIA U
THIPOKCHIA

Kemneso

Oxcuapl, THIPOKCHUIBI U COJIU
xenesa (1) u xemnesa (111)

O000IIEHNE U CUCTEMATA3ALIMS
3HaHUU

[IpaxTuyeckas padora Ne 7.
Pemrenne skciepUMeEHTAIBHBIX
3a1a4 1o reme «Baxneimme
METaJUTBl U UX COCIMHEHUS

Brruucnenust no ypaBHeHHSIM
XUMUYECKHUX PEaKLUd, €CIN OJJUH
Y3 PEareHTOB JIaH B U30BITKE WU
COJICPXKUT pUMecH. Beruncnenus
MAacCOBOM JOJIM BBIXOJa MTPOAYKTa
peakuuu

O06001IeHre U CUCTEMATH3 AL
3HaHUH

KonTponbnas padora Ne4 o teme
«Baxneiuye MeTaljIbl U UX
COCJTUHCHUS

bubmmoreka [JOK
https://m.edsoo.ru/00aelae8

bubmuorexka [JOK
https://m.edso0.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bubmuorexka [JOK
https://m.edso0.ru/00ae3de8

bubmmoreka [JOK
https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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BemectBa u matepuaisl B
IOBCEAHEBHOM KM3HU YEIIOBEKA
XHUMHUYECKOE 3arpsi3HEHUE
OKpYXKaroIIei cpebl

Ponp xumuu B perieHnn
HKOJIOTUIECKUX MPOOIIEeM
PesepBHelit ypok. O600IeHuE U
crucTemMaTu3alus 3HaHUI
PeseprubIil ypok. O6001IeHNE U
CUCTeMAaTH3alus 3HAaHUH

PesepBHeIil ypok. O000mICHHE 1
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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bubmmoreka [JOK
https://m.edso0.ru/00ae3f50

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

Bbu6nuoreka [JOK
https://m.edso0.ru/00ae4270

bubmuoreka [JOK
https://m.edsoo0.ru/00ae0d0a

bu6mmorexa [IOK
https://m.edsoo.ru/00adb33c

Bbu6nuoreka [JOK
https://m.edso0.ru/00ad9ch?2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

I'a6puensna O.C., Octpoymos WU.I'., CnaakoB C.A. Xumus 8 knacc. ba3zoblil ypoBeHb.- M.
«IIpocemenue» ["abpuensn O.C., Octpoymos WU.I'., Cnankos C.A.

Xumus 9 knacc. ba3zoBelil ypoBeHb.- M. «IIpocsemnienue

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

Ia6puensa O.C., Smykosa A.B. "Xumus. 8-9 xmaccel. Mertonuueckoe nmocooue" - M. Ipoda

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

Xumust XuMmuueckas Hayka u oopazoBanue B Poccun http://www.chem.msu.su/rus

Xumus u Kusap — XX Bek http://www.hij.ru

INazera «Xumusi» u caiit s yuurens «51 uay Ha ypok xumumn» http://him.1september.ru
ChemNet: mopran ¢pyHIaMeHTaIBHOTO XUMHUYECKOTo obpa3oBanus http://www.chemnet.ru
AJIXUMUK: caiit JI.FO. Anmuk6eposoii http://www.alhimik.ru

OCHOBBI XMMHU: 00pa30BaTEIbHBINA CANUT JIJIs IKOJLHUKOB U CTyACeHTOB hitp://www.hemi.nsu.ru
Xwumust B OtkpbiToM kommtemke http://www.chemistry.ru WebElements: onnaiiH-cripaBodHIK
XHMHUYECKUX 31eMeHToB http://webelements.narod.ru Buptyanbaas xumudeckas

mkona http://maratakm.narod.ru

3aHuMarenpHas XuMus: Bce o metaimax http://all-met.narod.ru

Mup xumuu http://chem.km.ru Konneknus «EcTecTBeHHOHAYYHBIC SKCTIEPUMEHTBD):

xumus http://experiment.edu.ru

XuMHUS T BCeX: WUTIOCTPUPOBAHHBIC MaTEPUAIBI IO OOIIEH, OPraHNYECKOW U HEOPTaHHUECKOM
xumun http://school-sector.relarn.ru/nsm/

DnekTpoHHas OuOIMOTEKa M0 XUMKHU 1 TexHukehttp://him.1september.ru

IMepuoanueckas cuctema saementoB http://periodictable.ru/ Periodic

Videos http://periodicvideos.com/

Munepainsl u ropHbeie mopoasl https://catalogmineralov.ru/mineral/
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