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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM TPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIIUHU MPEnoaaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o xuMuu Aa€T NPEJCTABICHUE O MENsAX, OOIIel cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yYCTaHABJIUBAET 00s13aTeNbHOE MpeAMETHOE CoJiepKaHue,
MpeAyCMaTPUBAET pPACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazieinaM MW TEeMaM MpPOrpaMMbl MO XUMHUHU, ONPEAEISAET KOJUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYarolmuxcsi, ONpeaeNseT BO3MOXHOCTH TMpeaMmeTa s
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOHM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yapTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
pOoJIb UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUILIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peajiu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITEIbHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCJIEIOBATEILCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEILHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMHUU OOECIEUMBAIOTCA CIEIU(PUKON
collepkaHusl  y4eOHOro  MpeAMeTa, KOTOpBbIM  SBIAETCS  MEeAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONMPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUN XUMHUH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUU
OPraHUYEeCKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbBI MOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. I. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOH CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIMA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOJTYyYCHHS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJilaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpYKaOIUHd MUPY,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIBHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYpHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEHUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAyKH, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM T[IO3HAHUS TMPU MU3YYCHHH BEIIECTB U
XUMHUYECKHUX PeaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM NpPaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHun XMMHUHM HA YPOBHE OCHOBHOT'O 0OOIEro 0Opa3oBaHUSI Ba)KHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GOpMHpOBaHHE WHTEIUICKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (¢opmupoBaHue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM YHCJE€ YMEHHUH OOBICHATH U OLEHUBATh SIBJICHUS
OKPY’KaOIIIer0o MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3yYECHUH
XUMHH, TPUMEHATh WX TPH pEHICHHH TpoOJiieM B TOBCEIHEBHON >KM3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBanue y o0Oy4aroummxcs TYMaHUCTHUYECKUX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIeCO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuMIIsl U HANPABICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUsS XHMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYCCKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HH Y€JOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. (DHU3MYECKUE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI W MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MPU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KEHU, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu 0OpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(du3MUecKuX CBOMCTB O0O0pa3loB HEOPraHMYECKUX BEILIECTB, HAOI0JIEHNE
¢usnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIIOTOMN) SBJICHUM, HAOMI0IeHUE U
ONMKMCAHWE MPU3HAKOB MPOTEKAHMUSI XUMHUYECKUX peaKlIHil (pasiioKeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBrE xkene3a ¢ pactBopom cosid meau (II),
U3y4EHHE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (pUIbTPOBAaHUE,
BHITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPOBEACHNE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe M HCOPraHUYECKHUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoaa B mpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenue kucimopoaa. CrnocoObl



MOJIYYCHHUST KUCTopoda B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOU(pUKALINS KHCIOPO/a.

TennoBoit 3¢h(heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOI0 3 deKTa, pazpyuieHue 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacepilieHHbIe ¥ HEHACHIIMIEHHBIE PAacTBOPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZIE€ U B KU3HU 4esoBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUpPOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHUE
cBOMCTBA OKCUIOB. [loryueHue okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHune KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPkKAHU KUCIOpoAa B BO3yX€, MTOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE U M3YYEHHE CBOMCTB KHCIOpOJa, HAONIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEM pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPHAJIOB),



WCCJIEIOBAaHNE OO0pPa3I0OB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3auMojeiicTBus okcupa menu (II) ¢ pacTBOpoM CEepHOM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUWil HEUTpalU3aluH, IOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajlla JIPYTHMM W3 PacTBOpa COJM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIaCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. [loHsitHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aMm(pOTEPHBIE OKCHIBI
Y TUAPOKCHUBI.

[lepnogmueckuit 3akoH. [leproanyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIUHHONEpuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTonsl. Dnektponsl. CtpoeHne
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUsl paJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leproanueckoro 3akona u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENTBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBSA3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILIECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, THmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TEePUOIUIHOCTh, HAOIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PaAUOAKTUBHOCTh, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BELIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEIEeCTBA, ra3, (PU3HYECKHUE BEJIUYMHBI, CAUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadms: armocdepa, rtuapochepa, MHUHEpaAIbl, TOPHBIE IOPOJIHI,
TIOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnogmueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHYECKMX OJJIEMEHTOB TIEPBBIX TPEX IEPUOJIOB, KM, KalblUs W HX
COCMHCHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Ctpoenue BemiecTBa: BHUJbI XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTALIMUYECKON PEIIETKH U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHECHUM, TeHETUYECKasl CBSI3b HEOPraHMYECKUX BEIIECTB.

Kiaccudukanys XuMUYSCKUX PEaKIUi 0 pa3IuYHBIM IPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUEC
YpaBHEHMUS.

[TonsiTue 0 ckopocTH XUMHUYEeCKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepPOTCHHBIX
peakuusax. [lonsatue o katanuse. [loHsATHE O XMMUYECKOM paBHOBECUH. DAKTOPHI,
BIIUSIONIME HAa CKOPOCTh XMUMHUYECKOW pEaKIMU U TMOJIOKEHHE XHMHYECKOIO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMH,  JJICKTPOHHBIM  OajlaHc
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHOM peaKkuum. CocraBneHue ypaBHEHUI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMAIIMHN. DIEKTPOJIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall¢HHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoilcTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[OHSATHE O THAPOIIN3E CONEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTATMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETauIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, IMpOLECCa JHCCOUMAIMUA KHCJIOT, WIEJI0YEe H COoJIeH
(BO3BMOKHO  HCIOJIb30BAHME  BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuui  HOHHOrOo  oOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHMUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkiuid Ha HOHBI, pelIeHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTauibl 1 MX cOeIMHEHU S

OO6mast xapaktepucTtuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMH, IIesio4amMu). XJIIOPOBOIOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHWe XJIOpUIbl U HX
HaXOXJCHUE B MPUPOJIE.

O6mast xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST KJjacca KHCIOT W chenupuyeckne). XHUMHUUYECKHE PEaKIuy,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLMs Ha



cyiabdaTr-uoH. Haxoxaenue ceppl U €€ coeauHEHHH B mpupoae. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCICHHS. A30T, pacHpOCTPAHEHHE B IMPUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conru aMMOHMS,
ux pU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOJIyueHHe, (PU3MYECKUEe U XUMHUYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsA3HEHHE BO3AyXa, NHOuYBbl U BonoémoB). docdop,
aJoTpornHbele Monupukauuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocdaroB B KauecTBE MUHEPAIBHBIX YAOOPEHUN.

OO0mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHBIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PpPACHpOCTpaHEHHWE B MNpPUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupojse. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJIeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa ¥ €€ conM, uX (PU3NIeCKue M XMMHUYCCKHE CBONCTBA,
noJiyueHue U mnpuMmeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TAHOJI, TJINLIEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTh),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OesKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCIMHEHU.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, IMOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus o0
okcuae kpemHusa (IV) u kpemHueBoi kuciaore. CUIMKaThl, UX HCMHOJIb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 0€30MacHOrO HMCIOIL30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPTAHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalwmue (PU3NUECKHEe W XUMHUYECKHE CBOMCTBA
rajoreHOoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOTE€HUOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  CcOeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOJIOJIeHHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHUH (BO3MOXKHO HCIOJIb30BaHHUE
BHUJICOMATEPUAIIOB), 0Opa3liaMu a30THBIX U POCHOPHBIX yIOOpPEHU, MOTyUCHHUE,
coOupaHue, pacrno3HaBaHUE U M3YYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PochaT-uOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YEHUE MOJEeNen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTas3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX PEaklnii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE TNPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJIUKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxkeHus B llepmogmyeckor cucrteMe xumuueckux daemeHTtoB J[. N.
MenneneeBa u ctpoeHus: atomMmoB. CTpoeHHE MeTauioB. MeTtayuindeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUEe CBOMCTBA MeTauioB. OO0rue
CIOCOOBI TIONy4eHHUS] MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTYH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIITICHHOCTH.

[Ilenounsie mMeTamnpl: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUuasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne MIeNOYHBIX METavIOB U UX
COCIUHCHUM.

[[lenoyHno3emenbHbIE METAJUIBI MarHMid M KalblMA: IIOJIOXKEHHE B
[Tepuomuueckon cucreme xumudeckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUECKUE U1 XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxueilmue coequHEHUs KalblUs (OKCUA, TUIPOKCUI, COJIM).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckon cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXxoXAcHWEe B mpupoae. DPusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIa U THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenneneeBa, CTpoEHHE aroMma, HaxOXJIcHUE B mnpuponec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOTYyUYCHHUE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHACOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEIe3a
(IT) u xeneza (III), mequ (I1), HaGrOAEHNE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAJIbHBIX 3a7a4 10 Teme «Baxkueumue
METAaJIJIbl U UX COCIMHCHUS.

XHMMHUA ¥ OKpPY:KaoUias cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOM XU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUel cpeapl (MpeleibHasl IO0IMyCcTUMAast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMuu B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuueckuii IKCRepuMeHm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesxcnpeomemmnbnie ceasu



Peanuzamus MeXnpeaIMeTHBIX CBsI3€d NMpH W3YYeHHM XUMHHM B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYUHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4yHbINM (DaKT, rumoTesa, 3aKoH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOII0ICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHHUE, MOJIEb, SIBICHHUE, MAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIiaBbl, (U3MUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npixaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPATbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIaeMbI€, TOIIIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMbI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydYeHHsT XMUMHUU B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBEe MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMAIIA3AITIN 00yJarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBATbCA CHUCTEMOW TMO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUWd U
pacIIMpPEHUE OIIbITA IESITEIBHOCTU Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

[IEHHOCTHOT'O OTHOIIIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJIEAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHON HH(pOpMaIMel o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpamaaHCKOr0 BOCIMTAHUS:

MPEACTABICHUS O COLUMAIBHBIX HOpPMax W MpPaBUJIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM W APYrHMX  BHJAX
JIeATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUU XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpPOIleCC€ OTOM y4YeOHOM NESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJECHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUSI O BELIECTBE M XUMHUUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY [IJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XMMHUHU B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHUS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YeOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHWI0 U TO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPAaBICHHOCTH U YPOBHA OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS alKOT0JIsl, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpallleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYIOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUs IMPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHON po(eCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOM CpEIE;

6) PK0JIOTHYECKOr0 BOCIUTAHUS:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJie KaK HCTOUYHUKY
YKU3HM Ha 3emile, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAaHUE [IEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, IS OBBIILICHUS
YPOBHSI  JKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTell UX pelIeHUsi MOCPECTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATbDI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAyYHbIEe TMOHATHS (3aKOH, TEOopus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax W MO3BOJIAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeaMeTOB (HOPMHUPOBATH MPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCATIbHBIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00€CIeUnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jlornueckue JaeiicTBu:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMHU TOHSATHUSIMH), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIAeHUs (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATh B TIpoIecCe TO3HAHHUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUi — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUHS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciie1oBare/IbCKHe AeiCTBUS:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

NMPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, GopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
pPa3IMYHBIX BUJOB U (POPM MpeICTaBICHUS, MMOTYyUYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(MOPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOABI M 3alpOChl MPU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOIB30BAHUS PA3IMYHBIX MIOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamy,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Yy4yeOHOU u
HCCJIEIOBATENLCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:

YMEHUSI 3a/laBaTh BOMPOCH (B XoJ€ jauaiora W (W) JAUCKYCCHH) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  IMO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALMUIO
pE3yJIbTAaTOB BBIMOJIHEHHUSI XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
1abopaTopHOI pabOThI O UCCIIEA0BAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOLIMX WHTEPECOB U COTJIacOBaHUS
no3uuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPEIEHATh UENH JEATEbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3ppeKTUBHbIE CIIOCOOBI pelIeHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3a]IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmnpeAMETHBIX peE3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIECHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue I TpPeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XUMHUYECKasi peakuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUYECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiinu,
AIpO aToOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHUOH, PacTBOp, MAaccoBas J0Ji1 BEIEeCTBa
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU OMKUCAHUH BELIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMUYECKYIO CHUMBOJMKY JMJIS COCTaBJIC€HHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€eHTHAasT W WOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaTb cMbIci Ilepuoanueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OOJNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepumomnueckass cucTeMa XuMmudeckux diemernToB [J[. U
MeHnieneeBay € UHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yriciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 JIEKTPOHHBIM CIIOSM);

KJIacCU(DUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAAs ONMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJeMeHTa 10 ¢opmyre
COEJIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTEeMAaTU3aIMIO, KIacCU(PUKAIUIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAYyYHBbIE METO]IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHBIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpaIleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYEHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCJIOpPOjA), MNPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;takmyc, dheHondraienH, METUIIOPAHXK U IPYTHE).

K xoHiy o0yueHus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUIECKasi CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTauu3aTop, XHMHUYECKOe paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTaJuInuecKas), KpHUCTAIUIMYecKas peméTka, KOppo3us METalIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSThH 3TU NOHATHUSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cmbica Ilepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMChIBATh W XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX AIIEMEHTOB:
pasznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynma)y U «modooyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOJUYCCKOW Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUUN B
npeaenax MaJblX NEPUOJIOB M TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO U3MEHEHHUIO CTETCHEH OKHCIICHHS
XHMHYECKUX IJICMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITb YPABHEHUS BJEKTPOJIUTUYECKOW JIHUCCOLMAIMU  KHUCIOT,
LIEJIOYEUN U COJICH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMH PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUH
MIOCPEAICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChI
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCIMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PacUEThI
10 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe I[paBuja OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TIONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAIONINE  KAYSCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpOMUJI-,
uonu-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne HaumenoBanme pa3jaesioB
n/m # TeM NPOrpamMmbl Kosun4yecTBo yacos

Kontpoabubie IIpakTuueckue
Bcero
padoThI padoThI

Pasznea 1. [lepBoHayaibHble XUMHYECKHE OHATHUSA

XuMust — BakHast 00J1aCTh
| CCTECTBO3HAHMS M 5
' PAaKTUYECKOM

ACATCIIBHOCTH 4YCJIOBCKA

BemecTBa 1 XuMHu4ueckue
1.2 15 1
peakuuu

Hroro no paszneny 20

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopon.

2.1 6
ITonsarme 00 okcumax
29 Bonopoa.Ilonstue o 2
' KHCJIOTaX M COIAX
)3 Bopna. PactBopsl. [lonsitue 5 |

00 OCHOBaHMSIX

24 OCHOBHBIC KIIACCHI 11 1

HCOPTraHNYICCKUX

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

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

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

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢

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

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢



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

COEAMHEHHI
Uroro no pazgeny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[Tepuonnueckuii 3aKOH U

IIepnonnueckas cucrema
bu6mmoreka [JOK

3.1 . 7
XMMHYCCKHX 3]EMCHTOB J| https://m.edsoo.ru/7f41837¢

N. MenpneneeBa. Ctpoenue
aTroma

XUMHUUYECKASA CBI3b.

39 OKuCIUTENBHO- 2 | bubmuoreka [JOK
' BOCCTaHOBUTEIIbHBIC https://m.edsoo.ru/7f41837¢
peakiumn
bu6mmoreka [JOK
" 1
TOTO o pasaeity > https://m.edsoo.ru/7f41837¢
b K
PeszepBHoe Bpemst 3 nommorexa O

https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5



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

9 KJIACC

Ne
n/n

HaumenoBanue pa3jiesioB
H TeM MPOrpaMmbl KoaudecTBO yacoB

Konrtpoabsubie IIpakTuueckue

B
cero padoThI padoThI

Pa3zgea 1. BemecTBO 1 XUMHYeCKHEe peaKku

1.1

[ToBTOpEHME U yriaydienue
3HaHUN OCHOBHBIX Pa3/eiiOB 5 1
Kypca 8 kiacca

OcHOBHBIE 3aKOHOMEPHOCTHU

1.2 . 4
XUMUYECKUX PEaKITUi
DNEeKTpoNuTHYECKast
1.3  guccomuanusg. XUMUYECKHUE 8 1
peakluu B pacTBOpax
Uroro no pazgeny 17

Pasznen 2. HemeTasIbl M HX cOeTMHEHHS

2.1

2.2

OO6m1ast XxapakTepucTruKa
XUMHUYECKHX 3JIEMEHTOB 4
VIIA-rpynnsl. ['anorenst

OO6m1ast XxapakTepucTruKa
XUMHUYCCKUX DJICMCHTOB
VIA-rpynnsl. Cepa u eé
COCIMHEHHS

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

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

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

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

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

bu6mmoreka [OK
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

OOmiast xapaKTepUCTHKA
XUMHAYECKHX 3JICMCHTOB

23 7
VA-rpynmsl. A3ot, pochop

U UX COEIMHEHUS
OOm1ast xapaKTepUCTHKA
n 4  XUMHIHMECKHX OIEMEHTOB 2 |
' IVA-rpynnel. Yraepoa u

KPEMHHU ¥ UX COCIIUHCHUS
Wroro no pazueny 25

Pa3zgen 3. MeTa/IbI M BX COeIUHEHUS

3.1 OOmwme cBOICTBA METAILIIOB 4
Baxkaelinme MeTauibl U X
32 16 1
COEIMHEHNS
Hroro no paszueny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemecrBa u MaTcpuaJibl B

4.1 3
KU3HU YeJI0oBeKa
Hroro no paszneny 3
Pe3epBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

68

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

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

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

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

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

4


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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC

Ne

n/n

Tema ypoka

KonTposabubie

Bcero
padoThI

padoTbI

[Ipeamer xumun. Pons xumuu B
JKM3HH YeI0BeKa. Tena 1 BemecTBa
ITousTre o MeTOoAax MO3HAHUA B
XUMHHU

[TpakTnueckas padorta Ne 1 «IIpaBuna
paboThI B 1a00paTOpUU U MPUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000pyI0OBaHUEMY

Yucreie BemecTBa U cmecr. CrmocoOnl
paszeneHus cMecen

[TpakTnyeckas padora Ne 2
«Paznenenue cmeceii (Ha mpumepe
OUYMCTKU MTOBApEHHOM COJIN)»

ATOMEI 1 MOJICKYJIbI

XuMHYecKre dJIEMEHTBI. 3HAKU
(CI/IMBOJ'ILI) XUMHUYCCKHUX 5JICMCHTOB

[IpocTeie U CIOXKHBIE BENIECTBA

KoauuecTBO 4acoB

IIpakTn4yeckue

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

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

bubnnoreka IIOK
https://m.edsoo.ru/ff0d227¢

bubmnoreka IIOK
https://m.edsoo.ru/ff0d23dc

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d26¢ca

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

but6mmoreka [IOK



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

9

10

11

12

13

14

15

16

17

18

19

20

ATOMHO-MOJIEKYJISIPHOE YUYE€HUE

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
Xumuueckas opmyia. BaaeHTHOCTH
aTOMOB XMMHUYECKUX JIEMEHTOB

OrHOCUTEbHAA aTOMHAs Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCINHEHUH

KonuuectBo BemecTBa. Modb.
MonsipHas macca

dusuyeckue U XUMUYECKUC SIBJICHUS.
XuMuUecKas peakuus

IIpu3Haky U ycaoBUs NPOTEKaHUSA
XUMUYECKHUX PEaKLni

3aKOH COXpaHEHMsI MACChI BEILIECTB.
XUMHUECKUE YpaBHEHUS

Brrancienust Komm4ecTBa, Macchl
BEIIECTBA 110 YPABHEHUSIM
XUMHUYECKHX PeaKIuii
Knaccudukanus XuMHuecKux
peakiuii (CoeqMHEHNs, Pa3I0KEHNUS,
3aMelieHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O6o0mmeHue u

cUCTeMaTHu3aus 3HaHUU

KonTtponsHas padora Nel mo reme

https://m.edsoo.ru/ff0d2a6¢

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d2d50

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d2eae

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d323c¢

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

bubnnoreka IIOK
https://m.edsoo.ru/ff0d5230

bubnnoreka IIOK
https://m.edsoo.ru/ff0d37fa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubmnoreka IIOK
https://m.edsoo.ru/ff0d3b88

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

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d3{34

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6nuoreka [IOK


https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

21

22

23

24

25

26

27

28

29

30

«BermiecTBa U XUMUYECKUE PEAKLIAN

Bo3ayx — cMmech razos. CoctaB
BO3ayxa. Kucinopon — aneMeHT u
npoctoe BeuiecTBo. O30H

dusnyeckre U XUMHYECKHE CBOKMCTBA
KHCJIOpO/ia (peaKIIuu OKUCIICHHUS,
ropenue). [Tonstue 06 okcumax

CniocoObl MoTy4eHUs KHCIOpo/ia B
1ab0paToOpUu U MPOMBILIUIEHHOCTH.
[TpumeHneHue kucaopoaa

TernoBoii 3¢ ekt XuMuIecKoi
peaxkuu, MOHATUE O
TEPMOXUMHUYECKOM YPaBHEHHH, IK30-
U SHJIOTEPMUYECKUX PEAKIIMIX
TonnuBo (He(Th, yroiab U METaH).
3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro
MPEIOTBPALLICHUS

[Tpaktuyeckas padora Ne 3 o Teme
«Ilony4yenue u cobupanue
KHCJIOpPO/1a, U3yYEHHUE €T0 CBONCTBY
Bonoponx — anemeHT u pocroe
BeniecTBo. Haxoxenue B npupoe
®u3nyecKue U1 XUMHYECKHE CBOMCTBA
Bojiopoza. [Ipumenenue Bogoposa

[TousaTre o KUCIOTaX U COIIX

Crioco0sI TToTydeHust BOJAOPO/Ia B
naboparopuu

https://m.edsoo.ru/ff0d4290

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d448e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubnnoreka IIOK
https://m.edsoo.ru/ff0d497a

bubnnoreka IIOK
https://m.edsoo.ru/ff0d4790

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4ae2

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
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

41

[IpaxTuyeckast padora Ne 4 o teme
«[Tomydenue u cobupanue BoI0poa,
U3y4YCHHUE €r0 CBOMCTBY

MomnsipHblii 00bEM ra30B. 3aKOH
ABoraapo

Berancnenust 00bEMa, KOIM4ecTBa
BEIL[ECTBA ra3a [0 €ro N3BECTHOMY
KOJIMUECTBY BELLECTBA WJIK 00BEMY

Brrauciienuss 006EMOB ra30B 10
YPaBHEHUIO PEAKIIMU Ha OCHOBE
3aKOHA 00OBEMHBIX OTHOIIIEHUH ra30B

duznueckre 1 XUMUYECKHE CBOMCTBA
BOJIBI

Cocras ocHoBauuii. [lousrue 00
WHIUKATOPax

Bopa kak pactBopUTENb.
HacellieHHble 1 HEHACBIIIEHHBIE
pacTBOpbl. MaccoBas 70J1s1 BelecTBa
B pacTBOpE

[TpakTiueckas pabota Ne 5 o reme
«IIpuroroBienue pacTBOpPOB ¢
onpeAcNEHHON MacCOBOM J10IEN
PacTBOPEHHOIO BEILLIECTBA»

KonTponbnas pabota Ne2 o teme
«Kucnopoa. Bonopoxa. Boga»

Oxkcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

HonyquHe U XUMHYECKHE CBOMCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4{42

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d542¢

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubnnoreka IIOK
https://m.edsoo.ru/ff0d5708

bubnnoreka IIOK
https://m.edsoo.ru/ff0d587a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d59e2

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d5b40

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6nuoreka [IOK



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

42

43

44

45

46

47

48

49

50

51

52

KHCJIOTHBIX, OCHOBHBIX U
aM(OTEpPHBIX OKCHIOB

OcHoBaHwusI: cOCTaB, Kiaccuduxams,
HOMEHKJIaTypa

[TonydyeHune u XuMHUYECKHE CBOMCTBA
OCHOBaHUH

Kucnorsi: cocras, kaccuduxanus,
HOMEHKJIaTypa

[Tomydyenue 1 XMuMHYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIIATYpA,
CIOCOOBI TOTYYEHUS, XUMUYECKHE
CBOMCTBa

[IpakTuueckast pabora Ne 6. Pemenue
9KCIIEPUMEHTANBHBIX 3a7a4 10 TEME
«OCHOBHBIE KJIACCHl HEOPTaHUUYECKHUX
COEIUHEHUIN»

I'eneTnyeckas cBsI3b MKy KiaccaMu
HEOPraHWYECKUX COCIUHEHU
O00011eHNEe U CUCTEMATU3ALIS

3HAHUH

KonTtponpsHas padota Ne3 mo reme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coeuHEeHU"

[TepBbie MOMBITKH KIacCUPUKAITTT
XUMHYECKHUX 3eMeHTOB. IIoHsaTHE O
rpynnax CXOIHbIX JJIEMEHTOB

[lepuoanueckuii 3aK0H U

https://m.edsoo.ru/ff0d664e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6nuoreka [JOK
https://m.edsoo.ru/ff0dfee2

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

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

bubmnoreka IIOK
https://m.edsoo.ru/00ad9b7c

bubmnoreka IIOK
https://m.edsoo.ru/00ad9a50

bu6nunoreka [IOK
https://m.edso0o.ru/00ad9cb2

but6mmorekxa [IOK
https://m.edsoo.ru/00ad9¢ela

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

but6mmoreka [IOK


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
https://m.edsoo.ru/00ad9ffa
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60
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62

[Iepuoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
Menpeneena

[Iepuoasl, rpynnel, NOATPYIIIILI

Crpoenue atomoB. CoCTaB aTOMHBIX
anep. N3oTomsl

CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
aToOMOB 3JIeMeHTOB [lepnonnueckoi
cucremsl [. 1. Menaeneesa

XapakTepuCcTUKa XMMUYECKOT O
3JIEMEHTA I10 €ro MOJIOKEHUIO B
[Tepnonnueckoii cucreme /1. U.
Menneneena

3nauenue [lepuoanueckoro 3akoHa
JUIS Pa3BUTHS HAYKU U MPAKTUKH. [1.
N. MenneneeB — y4€HbIN, I1€1aror U
rpakaHuH
DIIEKTPOOTPULIATETLHOCTh aTOMOB
XUMHUYECKHUX DJIEMEHTOB

HMonnas xumuueckas CBSI3b

KoBanenTHas IMOoJIApHasA XUMHUYCCKast
CBs3b

KoBasieHTHas HenonaspHas
XUMUYECKasl CBS3b

CreneHp OKHUCIECHUSI

https://m.edsoo.ru/00ada52¢c

bu6nuoreka [IOK
https://m.edsoo.ru/00ada52¢c

bu6nuoreka [IOK
https://m.edsoo.ru/00ada342

bubmuorexa [JOK
https://m.edsoo.ru/00adabbe

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

bu6nuoreka [IOK
https://m.edsoo.ru/00ada96e

bubmnoreka IIOK
https://m.edsoo.ru/00adaab8

bubmmoreka [IOK
https://m.edsoo.ru/00adac34
but6mmoreka [IOK
https://m.edsoo.ru/00adaab8
bu6nuoreka [IOK
https://m.edsoo.ru/00adaab9

bu6nuoreka [IOK
https://m.edsoo.ru/00adae28



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
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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64

65

66

67

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

OKHUCIUTENHLHO-BOCCTAHOBUTEIBHEBIE
peaKiuu

OKHUCITUTETN U BOCCTAHOBUTEIHU

KonTtponpsHas padora Ne4 mo teme
«Ctpoenue aroma. XuMu4eckas
CBSI3b)»

PesepBHblit ypok. O60011eHNE U
cucTeMaTu3aIus 3HaHui
PesepBHblit ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HaHUH

Peseprublit ypok. O60011eHuE U
crucTemMaTu3alurs 3HaHUI

68

bu6nuoreka [IOK
https://m.edso0.ru/00adb076

bu6nuoreka [IOK
https://m.edsoo.ru/00adb076

bu6nuoreka [IOK
https://m.edsoo.ru/00adb486

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

bubnnoreka IIOK
https://m.edso0o.ru/00ad9cb2

bubnnoreka IIOK
https://m.edsoo.ru/ff0d61c6



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 KJIACC

Ne

o/ Tema ypoka

KoanuecTBo 4acoB

KonrTpoabubie IIpakTuueckue

B
cero padoThI padoThI

[Tepnonnueckuii 3aKoH.
[Tepuonnueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MemneneeBa

3aKOHOMEPHOCTH B

MU3MEHEHUU CBOMCTB

XUMHUYECKHX DJIEMEHTOB

MEPBBIX TPEX MEPUOIOB
Knaccudukanus u

HOMEHKJIaTypa 1
HEOPraHUYECKUX BEILECTB

Bunsl xumMmnueckoil CBA3U U

THUIIBI KPUCTAIITHYECKUX 1
peETOK

Kontponbnas padora Nel mo

teMe «lloBTOpeHne n

yriyosieHne 3HaHU! 1 1
OCHOBHBIX pa3/JeloB Kypca 8

KJj1acca

Jlara
U3ydeHust

JIeKTPOHHbIE

undgposbie

oOpa3oBaTesibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/00adb59e

bu6nuoreka [IOK
https://m.edso00.ru/00adb6b6

bubmnoreka IIOK
https://m.edsoo.ru/00adb7e2

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



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

10

11

12

13

Knaccudukanus XuMrHaecKux
pEaKIHii IO PA3ITUNIHBIM
NpU3HAKaM

[Tonsatue o ckopoctu
XUMHUYECKOW PEaKLUH.
[IoHATHE O TOMOT€HHBIX U
TeTEPOre€HHBIX PEAKIIMIX

ITorsATHE O XUMHUYECKOM
paBHOBecHH. PakTOpHI,
BJIUSIIOLIIME HA CKOPOCTh
XAMHYECKOW PEaKUU U
ITOJIOKEHHE XMMHYECKOT0
paBHOBECHS

OKHUCITUTENBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIHN

Teopus 2MEKTPOIUTUYECKON
nucconuanu. CUIbHBIE U
cJ1a0ble ANEKTPOJIUTHI

HonHbIe ypaBHEHUS peaknil

XHUMHUYECKHE CBOMCTBA KUCIOT
1 OCHOBaHHUM B CBETE
npeJICTaBIeHUH 00
AIIEKTPOJIUTHYECKON
JTMCCOIAITAH

XUMHYECKHE CBOMCTBA COJICH
B CBETE MpeACTaBIeHUN 00
3JIEKTPOJIUTHYECKON

M CCOIAITAH

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

bu6nuoreka [IOK
https://m.edsoo.ru/00adbe9a

bubmnoreka IIOK
https://m.edsoo.ru/00adc28¢c

bubmuorexa [JOK
https://m.edsoo.ru/00adcade

bu6nuoreka [IOK
https://m.edsoo.ru/00adcd68

bu6nuoreka [IOK
https://m.edsoo.ru/00add448

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

bubmuorexa [JOK
https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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

14

15

16

17

18

19

20

21

22

[TonsiTue o ruzponuse conen

0O0001EeHue 1
CHCTEMAaTHU3alNs 3HAHUI

[IpaxTuueckas padora Ne 1.
«Pemenune
IKCIIEPUMEHTAILHBIX 33/1a1»

KonTponbnas paborta Ne2 no
TeMe «DJIEeKTPOIUTHYECKAS
aucconranus. XuMUYECKue
pEeaKIMK B PaCTBOPAX»

OO0m1as XxapakTepuCcTUKa
rajoreHoB. XMMHUYECKHE
CBOICTBa Ha NMPUMEPE XJIOpa

XnopoBogopoa. ComnsiHast
KHCJIOTa, XUMHYECKUE
CBOMCTBA, MOJIYYEHHUE,
NIpUMEHEHNUE

[TpakTuyeckas padora Ne 2 o
teme «llomyueHue conssHou
KHUCJIOTBI, U3yYEHHE €€
CBOMCTB»

Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, ECIu
OJIMH U3 PEareHTOB JaH B
U30BITKE

OO61mas xapakTepuCcTHKa
3nemMeHTOB VIA-rpynmsl

bu6nuoreka [IOK
https://m.edsoo.ru/00add9d4

bu6nuoreka [IOK
https://m.edsoo.ru/00addd12

bu6nuoreka [IOK
https://m.edsoo.ru/00addbfa

bubmuorexa [JOK
https://m.edsoo.ru/00addec0

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

bu6nuoreka [IOK
https://m.edsoo.ru/00ade104

bubmnoreka IIOK
https://m.edsoo.ru/00ade348

but6mmoreka [IOK
https://m.edsoo.ru/00ade488

but6mmoreka [IOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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

23

24

25

26

27

28

29

30

ANnoTpoInHbIe MOAU(PHUKALINN
cepbl. Haxoxxnenue cepsl u e€
COEIMHEHUI B IpUpPOJIE.
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoaopoj1, CTpOEHHUE,
¢du3nveckre 1 XUMHUYECKHE
CBOMCTBA

Oxkcuppl cepsl. CepHast

KHCIIOTa, PU3NIECKUE U
XUMHYECKHE CBOMCTBA,

pUMEHEHHE

XVMMHUYECKUE PEAKIINH,
JIeKalIe B OCHOBE
MPOMBIIIICHHOTO CII0C00a
MOJIy4EHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpYXKaroIlen cpebl
COEIMHEHUSIMU CEPBI
Brruncnenue maccoBoil 101u
BBIXO/1a TPOJYKTa peakuu
OO11as xapakTepucTHKa
3J1eMEeHTOB V A-rpynisl. A30T,
pacnpocTpaHeHHUEe B IPUPOJIE,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA

AMMHuak, ero pusnuecKue u
XUMHYECKHE CBOMCTBA,
MOJTYYCHHUE ¥ IPUMECHECHHE

[IpaxTuueckas padora Ne 3 o

bu6nuoreka [IOK
https://m.edsoo.ru/00ade64a

bu6nuoreka [IOK
https://m.edsoo.ru/00ade802

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

bubnnoreka IIOK
https://m.edsoo.ru/00adec8a

bu6nuoreka [IOK
https://m.edsoo.ru/00adec8a

bu6nuoreka [IOK
https://m.edsoo.ru/00adeeab

bu6nuoreka [IOK
https://m.edso00.ru/00adf004

bu6nuoreka [IOK


https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

31

32

33

34

35

36

37

teMe «llomydenue ammuaka,
U3YYEHHUE €r0 CBOMCTB)

A3oTHas KHCIO0Ta, €€
¢du3nveckre 1 XUMHYECKHIE
CBOMCTBA

Hcnonbs3oBaHne HUTPATOB U
COJIE aMMOHHS B KQYECTBE
MUHEPAIBHBIX YIOOPEHUH.
XUMHUYECKOE 3arpsi3HEHNE
OKPYKaroIlEe cpebl
COEIMHEHUSIMU a30Ta

®ochop. Oxeun bocdopa (V)

u docdopHas KUCIIOTa,
¢du3nveckre 1 XUMHYECKHE
CBOMCTBA, IOJIy4CHHUE
Hcnonb3oBanue Gocdatos B
Ka4eCTBE MHHEPATBbHBIX
ynoOpeHui. 3arpsi3HeHne

MIPUPOHOM cpenbl pochaTamu

VYriepon, pacipoCTpaHEHUE B

npupoje, GU3NYeCcKue u
XUMHYSCKHE CBOMCTBA
Oxkcunsl yriaepoaa, ux
buznYecCKre 1 XUMUYECKHE
CBOICTBA. DKOJIOTUYCCKHE
po0OJIeMBbI, CBSI3aHHBIE C
okcuaom yriepoaa (IV)

VYroanHasg KUCIoTa U €€ CoJIn

https://m.edsoo.ru/00adf180

bu6nmoreka [IOK
https://m.edso0.ru/00adf306

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

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

bu6nuoreka [IOK
https://m.edsoo.ru/00adfc20

bu6nuoreka [IOK
https://m.edsoo.ru/00adfd9c

but6mmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6nuoreka [IOK
https://m.edsoo.ru/00ae006¢



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
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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40

41

42

43

44

[IpaxTuueckast padora Ne 4 o
teme "llonyyenue
YIJIEKHCIIOTO Ta3a.
KavecTBeHHast peakius Ha
KapOoHaT-HOH"

[TepBoHauanbHBIE MOHATHS 00
OPraHMYEeCKHUX BELIECTBAX KaK
0 COCIMHEHHUSIX YIIepoaa

Kpemuuii u ero coeiuHeHust

[IpakTrueckas padora Ne 5.
Pewenne
9KCIEPUMEHTAIBHBIX 33/1a4 110
teme «Baxneiimme
HEMETaJUTbl U UX COCHMHEHHS»

KonTponbHnas padora Ne3 no
TeMe «Baxknelimue
HEMETAJJIBI U UX COEIUHEHU

OO61as xapakTepuCcTHKa
XHUMUYECKHX DJIEMEHTOB —
MeTaJUIoB. MeTaummueckas
CBSI3b M METAJNINYECKAas
KpUCTaJUTMYECKasi peiérka.
dusznueckre CBOMCTBA
METAJIOB

XUMHYEeCKHE CBOMCTBA
METAJIOB.
DNEKTPOXUMUYECKUN P
HaIpsKEHUN METaJIOB

bu6nuoreka [IOK
https://m.edsoo.ru/00ae027¢e

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

bubnnoreka IIOK
https://m.edso0.ru/00ae080a

bubnnoreka IIOK
https://m.edsoo.ru/00ae0bf2

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

bu6mmoteka [IOK
https://m.edsoo.ru/00ael103e

but6mmoreka [IOK
https://m.edsoo.ru/00ael 156



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
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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53

54

55

56

OO611me crnocoObl MoTy4eHHs
MeTaiuioB. CILIaBhI.
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, ECITH
OJIMH M3 PEareHTOB COJICPKUT
IPUMECH

[TonsiTue o KOppo3uu
METAJIOB

[Ieno4nble METAIBI

OKCI/IZ[I)I N TUAPOKCUABI
HaTpuA U KaJiud

[IlenouHno3eMeNbHBIE METATIIBI
— KanbIUH{ U MarHui

Baxkueiinme coeiuHeHU
KaJIbIUS

0O00011eHnEe U
cUCTeMaTHU3alus 3HaHUN

JKécTkocTh BOJIBI U CITOCOOBI
€€ ycTpaHeHUs

[TpakTuyeckas padora Ne 6 o
Tteme "XKEcTkocTh BOJBI U
METO/Ibl €€ yCTpaHEeHUs "

ATTOMUHUN

AmdoTepHbIe cBOCTBa
OKCH/JIa ¥ TUJIPOKCUA

Kemnezo

bu6nuoreka [IOK
https://m.edsoo.ru/00ael 156

bu6nuoreka [IOK
https://m.edsoo.ru/00ae1278

bubnnoreka IIOK
https://m.edsoo.ru/00ae14b2

bubnnoreka IIOK
https://m.edsoo.ru/00ae14b2

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

bubmnoreka IIOK
https://m.edsoo.ru/00aecl5e8

bu6nunoreka [IOK
https://m.edso00.ru/00ac1886

but6mmoreka [IOK
https://m.edsoo.ru/00aelae8

but6mmorekxa [IOK
https://m.edsoo.ru/00aelc64

but6mmoreka [IOK
https://m.edsoo.ru/00aelc64

but6mmoreka [IOK



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
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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59

60

61

62

63

64

65

OKcHIBI, THAPOKCHUIBI B COJTU
xenesa (I1) u xxenesa (I1I)

O06o0061IEHNE U
cUCTeMaTHU3anus 3HaHUN

[TpakTuueckas padota Ne 7.
Pemenne
SKCIEPUMEHTAIBHBIX 3a]1a4 110
TeMe «BakHeHIe MeTaibl U
HUX COCIUHCHUS

Brruncnenus no ypaBHeHUAM
XUMHUUYECKHUX PEAaKLMH, eClIn
OJIVH U3 PEarcHTOB JaH B
M30BITKE U COAEPIKUT
npuMecH. Beraucienns
MacCOBOM J0JIM BbIXOJA
IIPOJIYKTa PEaKLIUH
0O00011eHNEe U
cucTeMaTru3anus 3HaHUI

Konrtponsnas padora Ne4 o
TeMme «BakHeline MeTaibl 1
UX COEIUHEHUI

BemecTBa u matepuaisl B
MMOBCEIHEBHOM KU3HU
YyeJIoBeKa

XUMUYECKOE 3arpsi3HEHNE
OKPYKAaroIlei cpebl

Poap xumuu B pCUICHUN

https://m.edsoo.ru/00ae1d86

bu6nuoreka [IOK
https://m.edsoo.ru/00ae35e6

bubmuorexa [JOK
https://m.edsoo.ru/00ac3de8

bubmuorexa [JOK
https://m.edso0.ru/00aecl1750

but6mmoreka [IOK
https://m.edsoo.ru/00ae3150

bu6nuoreka [IOK
https://m.edsoo.ru/00ae4270

bu6nuoreka [IOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

HKOJIOTHYECKUX MPOoOIIeM

PesepBHbIil ypok. O6006111eHIE

66 U cUCTeMAaTu3alus 3HaHui !

67 Pe3epBHBIIT ypOK. O6o6mf:HI/Ie |
U CHCTEeMaTu3allus 3HaHUN

68 PesepBHblit ypok. O6001menne |

U CUCTEMAaTU3aIusg 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/00ae4270

bu6nmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bu6nuoreka [IOK
https://m.edsoo.ru/00adb33c¢

bu6nuoreka [IOK
https://m.edso0.ru/00ad9cb2
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ IN'abpuensa O.C., Octpoymos W.I'., Cnaagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET






