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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIe€OHOTO MpeaMeTa « XuMUsDY
B 00pa3oBaTeNbHBIX opranm3aiusix Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJINBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeaycCMaTpUBaeT pacIpeiesieHHe €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE 10
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM Y4€OHOTO  Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE IieJIel U3y4eHHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOT0 co/iepKaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSTEIHHOW Y4eOHOM  JIESITEIBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOAbI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCSI.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uazydeHuro. ColiepaHUE CKIIAJbIBA€TCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TMpeICTaBIeHUNA 00 JIEKTPOJUTHYECKON JMCCOLMAIUU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W MOJYy4YECHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHWe XUMHM MPOUCXOAUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXaroluid MUp»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
JeSATEeIbHOCTH, OCBOCHMHM NpaBU 0€30MacHOro OOpallleHHus C BEIIeCTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUA, (POPMHUPYIOIIMM MOTHUBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPENBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmee YMCIO YacoB, OTBEACHHBIX MJIsi HU3YYEHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTEeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 4oJII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, U3YUEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3YYEHHUE CIOCOOOB Pa3JCICHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHME MOJIEIel MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoga. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE PEaKIUU. TOIUIMBO: Yroib W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

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

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOJie U B KU3HU 4eloBeka. KpyroBopoT Bozbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue M XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalieHus: TOpeHus (MmoXxapa), O3HAKOMJIEHHE C oOpasllaMu OKCHUIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHHE 00pa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpueM ©  KajJbllueM) (BO3MOXHO HCIOJb30BAaHUE BHJICOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHd, peakUWil HEUTpalM3aluH, MOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CrpoeHne aTroMoB. XUMHYECKAs CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yloT aM(OoTepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUI CMBICH MOPSAJKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchl OKuCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS 4Yepe3 HWCIOJIb30BaHME KaK OOIMMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LIHUKJIA.

OO61mue ecTecTBEeHHO--HAyUHbIC MMOHATHS: Hay4YHBIN (akT, TUIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

dusuka: Marepusi, aTroMm, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJA, JJEKTPUYECKUN 3apsl, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, (PU3MYECKUE BEIUYUHBI, €IUHHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buochepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
TMIOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHYECKUX JJIEMEHTOB TEPBBIX TPEX IEPUOJIOB, KaJlUs, KalblUs W HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa: BHUJIbI XUMHMYECKOW CBA3U. TUMBI KPUCTALIMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKONW PEIIETKUA U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUM, TeHETUYECKasl CBsA3b HEOPTaHMYECKUX BEILIECTB.

Kiaccudukaiys XuMUIECKUX PEaKIUi 110 pa3IMUYHbIM IMpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECCKUE
ypaBHEHHS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmuueckoM paBHoBecuU. DakTOPHI,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUud MU TOJOKEHHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKI[MH,  JJICKTPOHHBIM  OajlaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEIILHOM peaKkuum. CocraBienue YpaBHEHUI



OKHCJIMTEIbHO--BOCCTAHOBUTENbHBIX ~ PEAKUUM C  MCIOJB30BAHHMEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPONPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapakTepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MYECKHE W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. Haxoxnenue ceppl u €€ COCOTUHEHHM B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUe U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yn0oOpeHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyyenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouusi. Kpyroopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBaX Kak O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OenKax, yriepogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue npeacTaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJjoreHOB M HX COCIUHEHUN (BO3MOKHO HCIIOJIb30BaHUE BHUICOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOPEHUHl, MOITyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHUsI, B3AUMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTaJUIbI U UX COEIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUAB HaTpus W Kanuda. [IpuMeHeHWe WIENOYHBIX METAUIOB MW HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoje. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aTFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu kenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KaJIbLHs, aIFIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxxnenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpPaTIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATENbCKOW KYJIbTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  HCCIIE0BATENbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE IMOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u Tpya pa3audHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHMMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJEeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACISAIOT 3HAYUMMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), MCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JSAYKTUBHBIC, IO aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKHA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX I BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOUM aKTUBHOTO HCIIOJIb30BaHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEI0OBATENBCKON JEATEIbHOCTH MUHMOPMAIIMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBYy  oOcCyXJaemMol  Tembl, (OPMYIUPOBATH CBOU  MPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO AIKCIEpUMEHTa (11a00paTOPHOTO OMbITA,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LEIN JACSITEIBHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, CcHenupuIecKue il TPeAMETHOW o0macTh  «XuMHUsS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kjacce npeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIMU 3aMENICHUs, PEaKUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAacCTBOpP, MAaccoBas JIOJs BEIIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIUM;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCIUHEHUSIX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CUCTeMaTHU3allulo, Kiaccu(uKaluio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWJIaM  TMOJIb30BAaHUS  XUMHUYECKOM  MOCylIoOH
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOW JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIty o0yueHus B 9 Kjacce mpeAMETHBIC pPe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHB
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJISIPHBIM ~ 00BEM,  pPAcTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE paBHOBecHe, oOpaTuMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOW peakUuu, MPEAeabHO JOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIL;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsg, METaUIMUecKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIHUCHIBAaTh U XapaKTepH30BaATh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003Ha4YCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npeenax MajblX NEPUOIOB M IIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITb YPABHEHUSI BJEKTPOIUTHYECKOW JTUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIuii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO JIOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMHU 110 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIluI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Koan4yecTBO 4acos JIeKTPOHHBbIE OcHOBHBIE BHIBI
HanmMmeHnoBanue
Ne (undposbie) AeITeJIbHOCTH 00y4arouUXCs
pa3iesioB U TeM KonTposabubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/IbHbI
NMPOrpamMMbl padoThI padoThbI
e pecypchbl

Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA

PackpsiBaTh cMbICT
U3Yy4aeMbIX [TOHATHH.
PackpeiBaTh posib XMMHH B
IIPUPOJIE U J)KU3HU YEIIOBEKA,
€€ CBS3b C IPYTMMU HayKaMH.
Pa3nnyath yucThie BelecTBa
U CMECH; OJHOPOJHbIE U
HEOJAHOPO/HBIE CMECH.
XuMus — BaKHAs
Paznuuats Qusnueckue u

bubnmorexa [JOK =~ XMUMHUYECKUE SBICHHSI.

o0Jracte
€CTECTBO3HAHUS U

1.1 . 5 2 https://m.edsoo.ru/7 ~ CrenoBaTh anropuTMam
HPaKTUYECKOI
f41837c MCTIOJIB30BAHUS
JeSATeTBHOCTH
IKCIIEPUMEHTABHBIX
YeJIOBEKa

METOI0B — HaOJIIOAEHUS 1
JKCTIEpUMEHTA.

HaOsromaTh 1 OIKUCHIBATE
00BEKTHI TIPU TTPOBEICHUH
JIEMOHCTpALINHN U
1a00paTOPHBIX OMBITOB 11O
M3YYCHHUIO (PU3NYECKUX
CBOMCTB BEILIECTB, CIIOCOOOB
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pa3aeneHuss CMECEN BEILIECTB.
[IpoBOaUTH XUMUYECKUI
SKCHEPUMEHT IIPU
paszzaeneHuu cmecel (Ha
IIpUMEpE OUUCTKH
IIOBapEHHOI COIM) B X0
npakTuyeckon padboTsl Ne 2.
CrnenoBath npaBuiiaM
10JIb30BAHUSI XUMUYECKON
MOCYIOH 1 JIaOOPATOPHBIM
000pyI0BaHUEM, A TAKKE
IpaBuUIaM oOpaleHus ¢
XMMHUYECKHMHU BEIIeCTBaMU
B COOTBETCTBHH C
MHCTpYKLUEN

IIPH BBIIIOJIHEHUU
MPAaKTUYECKOMN

paboter Ne 1.

BeicTpauBath pa3BEpHYThIE
MICBMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
uHpopMalnIo U3 yueOHUKa U
CIPaBOYHBIX MATEPHAJIOB,
IPaMOTHO UCIOJIb30BaTh
W3y4YEHHBIN TOHATUIHBINA
anmnapar Kypca XUMHH

1.2

BemtectBa n
XUMHUYECKHUE
peakiuu

15

bubmuoreka [JOK
https://m.edsoo.ru/7
f41837c

OnpenensTb NpU3HAKK
XUMUYECKUX PEaKLni,
YCIIOBUS UX MPOTEKAHUS.
OOBsACHATh (UBNYECKUX U
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XMMHYECKHUX SBJICHUH C
TOUYKH 3PEHUS ATOMHO-
MOJIEKYJISIPHOTO YYCHHUSI.
Knaccudpunuposars
XUMHYECKHE peaKuu (1o
YHCIly U COCTaBY
pearupyromux u
00pa3yroImuxcs

BEIIECTB).

CocraBnatb popmybl
OMHAPHBIX BEIIECTB IO
BaJICHTHOCTH U OMPEIEIAThH
BaJICHTHOCTH MO (hopMyliaMm
BeniecTB. PaccraBnsaTh
KOX(PHUIIHEHTHI B
YPaBHEHUSAX XUMHUYECKUX
peaKuuii.

Hab6mronaTe 1 onuchiBaTh
O0O0BEKTHI MPU MPOBEACHUU
JEMOHCTPALUN U
1a00paTOPHBIX OMBITOB.
[IpoBOANUTH BBIYUCIEHUS TIO
hopmynaM XUMHUYECKHUX
COEMHEHUIN U YPABHEHUSIM
XMMHYECKHUX PEAKIUH.
[IpuMeHATH ecTeCTBEHHO-
Hay4HbIE METO/bl TO3HAHUS
(B TOM umcie HaOMIOACHHE,
MOJEJIUPOBAHUE,
SKCHEPUMEHT U OCHOBHBIE




Oonepaury MbICIUTEIBHON
NEeSITeNIbHOCTH (CpaBHEHHE,
KJ1accu(pUKaIus)
BricTpanBath pa3BEépHyThIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOH Ha
uHpOpMaInIo U3 yueOHUKA U
CIPaBOYHBIX MATEPHAJIOB,
IrPaMOTHO UCIOJIb30BaTh
W3y4YEHHBIN OHATUINHBINA
anmnapar Kypca XUMHH

Hroro no pazneny

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

20

Boznyx. Kucnopoga.
2.1 [TonsTre 06
OKCHgax

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

Hcnonb30BaTh XUMUYECKYIO
CHMBOJIMKY JIJISI COCTABIICHHS
(hopmyn BelecTs,
MOJICKYJISIPHBIX YpaBHEHUN
XUMHYECKHUX PEAKIIH ¢
y4acTHEM KUCIOPOa.
XapakTepus3oBaTh
(omuChIBaTh) COCTAB BO3yXa,
(u3HUecKre U XUMUYICCKUE
CBOICTBa KMCJIOPOJa,
CIOCOOBI €ro MOTY4YeHHUS,
MIPUMECHECHHE U 3HAYCHHE B
MIPUPOJIC U KU3HU YETIOBEKa.
CpaBHUBATH peakInu
TOPEHUS ¥ MEJIJICHHOTO
OKHUCJICHHUS.
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OOBSACHATH CYITHOCTD
9KOJIOTUYECKUX MTPOo0IIeM,
CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/1yXa.

CrnenoBath npaBuiIaM
6e30macHoi paboTHI B
naboparopuu pu
HCIIOJIb30BAHUH XUMUYECKOU
MOCYIbI M 000pYOBaHUs, a
TaK)Ke IpaBUiiaM oOpalleHus
C TOPIOYHMMU BEILECTBAMH.
IInanupoBath 1
OCYILECTBIATH Ha

MIPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, IPOBOJHUTH
HaOIOIEHNS, IeJIaTh BEIBOILI
10 pe3yJibTaTaM
JKCIIEPUMEHTA

IIpU IPOBEACHUU
71a00paTOPHBIX OIBITOB U
MPAKTUYECKON pabOTHI.
BbIuucniaTe KoIu4ecTBo
BelleCTBa, 00BEM rasa 1o
dbopmynaM. Y4yacTBOBaTh B
COBMECTHOM pabote

B TpyIIIIE.

BeicTpauBarth pa3BEpHYTHIE
MUCHMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
uHpopMaInIo U3 yueOHUKA U




2.2

Bonopoa.Ilonstue
0 KHMCJIOTaxX U COJISIX

1

bu6mmoreka [IOK
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f41837c

CIPaBOYHBIX MaTEPUAJIOB,
rPaMOTHO

HCIOJIb30BaTh N3Y4YEHHBII
MOHSITUMHBIN amnmapar Kypca
XUMHH

PackpsiBath cMbICT
M3y4aeMbIX ITOHATUHI U
IIPUMEHSTH 3TU IIOHATUSA IIPH
ONMCAHUU

CBOMCTB BELLIECTB U UX
IIpEBpAIICHUM.
XapakTepu3oBaTh
(omuchIBaTh)

¢busnvecKne 1 XUMHYECKHE
CBOMWCTBA BOAOPOAA, CIIOCOOBI
€ro MOJy4YEHUs, IPUMEHEHHUE.
Cobupats npubdop s
MIOJIy4€HHUsI BOAOPOJA.
Hcnonp30BaTh XMMUUYECKYIO
CUMBOJIUKY/JISL COCTAaBJIEHUS
(hopmyn BelecTs,
MOJIEKYJISIPHBIX YpaBHEHUN
XUMHYECKHX

peakuuii ¢ ydacTueM
BOAOPOJA.

Boruncnsate MOJISIpHYIO Maccy
BELIECTB; KOJINYECTBO
BeIeCTBa, 00BbEM raza, Maccy
BEIIECTBA;

[IpoBOoNTH pacy€Ts 1O
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2.3

Bopna. PactBopsl.
TTousitue 00
OCHOBAHUIX

1

bu6mmorekxa [IOK
https://m.edsoo.ru/7
f41837c

YpaBHEHUSM XUMHUUYECKHUX
peakuuii: KOJIM4ecTBa,
00BbEMa, Macchl BELIECTBA 110
W3BECTHOMY KOJIMYECTBY,
00BEMY, Macce peareHToB
WM NIPOJTYKTOB PEAKLUU.
CrnenoBath npaBuiiaM
6e30macHoi paboTHI B
naboparopuu mpu
HCII0JIb30BAaHUU XUMUYECKOM
MOCyZIbl U 000pYyIOBaHUs, a
TaK)Ke MpaBUiiaM OOpaIleHuUs
C TOPIOYMMHU BEIIECTBAMHU

B OBITY.

[LnanupoBate u
OCYILIECTBIISATh Ha

MIPaKTUKE XUMUUYECKHE
9KCIIEPUMEHTHI,

MIPOBOJIUTH HAOJIOICHUS,
JieaTh BBIBOJIBI 1O
pe3yJibTaTaM 3KCIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM
pabore

B IpyIIIe

PackpsiBaTh cMbICT
W3y4aeMbIX MOHATUN U
MPUMEHATH 3TU MOHATUS TPU
OITHCAaHUU

CBOMWCTB BEIIECTB B UX
MIpEBpAIICHU.
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XapakTepu3oBaTh
¢bu3nyeckue NXUMUYECKUe
CBOMCTBA BOJIbI, €€ POJIb KaK
pacTBOpUTEIIS B IPUPOAHBIX
nporeccax.

CocraBnaTh ypaBHEHUs
XUMUYECKHUX PEaKLUH ¢
Y4acCTHUEM BOJIBI.

OOBSCHATH CYIIHOCTD
HKOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arpsi3HEHHEM
IIPUPOJHBIX BOJI, CIIOCOOBI
OYMCTKH BOJIbI OT NIpUMeEceii,
MEpBI 10 OXpaHe BOJ

OT 3arpsi3HEHUS.
[LnanupoBats u
OCYIIIECTBIISTh

Ha MPaKTHKE XUMHUECKUE
9KCHEPUMEHTBI, TPOBOIUTH
HaOJIOICHNUS, 1€1aTh BBIBOIbI
0 pe3ysbTaTam
SKCHEpUMEHTa IpU
MIPOBEJICHUH JIaOOPATOPHBIX
OIIBITOB U ITPAKTUYECKOU
pabotel. CnieoBaTh
npaBmiIaM 6e301acHO
paboThI B 1abopaTopuu npu
UCTOJIb30BAHUU XUMHUECKON
NoCyibl U 00OPYOBaHUS.
[IpoBOIUTH BHIYUCIIECHUS C




IIPUMEHEHUEM MTOHATHS
«MaccoBast 0I5l BEIECTBA
B PACTBOPEY.

BeicTpanBath pa3BEépHyThIE
IIICBMEHHBIE U YCTHBIE
OTBETHI C ONIOPOH Ha
uHpOpMaInIo U3 yueOHUKA U
CIPaBOYHBIX MATEPHAJIOB,
IrPaMOTHO UCIOJIb30BaTh
W3y4YEHHBIN OHATUINHBINA
anmnapar Kypca XUMHH

2.4

OCHOBHBIE KJIaCCHI
HEOPTaHUUYECKUX
COCIMHEHN N

11

1

bu6mmoreka [JOK
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Knaccupunuposars
HU3y4aeMble

BEILIECTBA 10 COCTaBY U
CBOMCTBaM.

CocraBnars GopmyIbl
OKCHJO0B, KHCJIOT, OCHOBaHMH,
COJIeH M Ha3bIBaTh UX II0
MEXIYHAPOAHOU
HOMEHKJIAType.
[Iporuo3upoBats cBOWCTBa
BEILECTB Ha OCHOBE OOIINX
XHMHYSCKHUX CBOHCTB
M3YYEHHBIX KJIACCOB/TPYIII
BEILIECTB, K KOTOPHIM OHU
OTHOCSTCS.

CocTaBnsiTh MONEKYIISIPHbBIE
YpaBHEHUS PEaKIIMii,
WUTFOCTPUPYIOIINAX
XHMHYSCKHE CBOMCTBA U
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CTIOCOOBI

MIOJTyYEHHUs BEIIECTB
U3YYEHHBIX

KJIACCOB/TPYIII, a TAKXe
MOJITBEPKAAIOLINX
TE€HETUYECKYIO

B3aMMOCBSI3b MEX/1Yy HUMHU.
[Ipon3BOANTH BHIYUCICHUS
M0 YPaBHEHHUSAM XHUMUYECKUX
peaKuuii.

IInanupoBath 1
OCYILECTBIATh

Ha MPaKTHKE XUMHUYECKHUE
9KCHEPUMEHTBI, IPOBOIUTh
HaOJIIONEHNs, HEIATh BEIBOIbI
10 pe3yJibTaTaM
SKCIEPUMEHTA TIPU
MIPOBEJICHUH JIaOOPATOPHBIX
OTIBITOB U
MIPAKTUYECKUXPAOOoT.
CrnenoBath npaBuiIaM
6e30macHoi paboThI B
naboparopuu npu
WCTIOJIh30BAHUU XUMHUECKON
TOCY/IbI M 000PYAOBaHUSI.
BricTpauBaths pa3BEpHyThIE
MUCHMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
uHpopMaInIo U3 yueOHUKA U
CIPAaBOYHBIX MaTEPHAJIOB,




rPaMOTHO

HCIOJIb30BaTh N3Y4YEHHBII
MOHSITUMHBIN anmapar Kypca
XUMHH

Hroro no pazneny

30

Pasznea 3. [lepuoaguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3jaemenToB /. U.

MengeeeBa. CTpoe}me aTOMOB. XMMHUYeCKas CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHDbIE

peakuuu

Ilepuonnueckuii
3aKOH U
Ilepuoauueckas
cucreMa
XUMUYECKHUX

3.1

anemenTtoB Jl. U.
Menene-eBa.
Crtpoenue aToma

bu6mmoreka [IOK
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PackpeiBaTth cMBICIT
IEPUOJNYECKOTO

3akoHa. ONUCBIBATh CTPOCHUE
tabnuuel «llepunoanueckas
CUCTEMA XMMHUYECKUX
anemenToB ..
MenpneneeBay.
MonennpoBaTh CTpOCHHE
aToMma,

JHEPreTUYECKUX YPOBHEW U
MIOYPOBHEHN IIPH MTOMOIIHU
PHUCYHKOB, JIEKTPOHHBIX
KOH(uUrypamuii u
AEKTPOHHO-

rpagudeckux Gopmy.
[MosicHAT pu3nUecKuit
CMBICT

MOPSAIKOBOTO HOMEPA,
HOMEPOB MEPUO/Ia U TPYIIIIHI
JJIEMEHTA.
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XapakTepus3oBaTh
XUMHUYECKHE HIIEMEHTBI
HIEPBBIX TPEX MEPUOJIOB,
KaJIMi, KaJIbITHi

U UX COCIIMHEHUS 110
IIOJIOKEHUIO

B [Iepnoaunueckoil cucreme
.. Menneneena.
OOBSICHATH 001IHE
3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB
XUMHUYECKHX IJIEMEHTOB
(U3MeHeHue pajinycoB
aTOMOB,
3JEKTPOOTPULATEIIBHOCTH,
BaJICHTHOCTH) U UX
COCTUHEHUN

B IIpeieax MajbIX ePHOJI0B
Y TJIaBHBIX NOJATPYIII €
Y4€TOM CTPOEHUS UX aATOMOB;
Yy4acTBOBaTh B COBMECTHOU
paboTe B mape UM rpyrrie.
BeicTpauBats pa3BEpHyThIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
nHpopmanuio U3 yueOHuKa u
JPYTUX UCTOYHUKOB, B TOM
yucie MaTepuera

3.2

XUMHYECKASA CBI3b.
OKHUCITUTENBHO-

bubmuorexa [JOK
https://m.edsoo.ru/7

PackpsiBaTh cMbICT
HU3y4aeMbIX MOHSATUM.
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BOCCTAaHOBUTEIILHEIE
peakIuu

f41837c

Onpenensars BU
XUMHYECKOH CBSI3UB
COETUHEHUH.

MonennpoBaTh CTpOCHHE
MOJIEKYJT IIPU MOMOILU
PUCYHKOB, MOJENEH,
ANEKTPOHHBIX U CTPYKTYPHBIX
dhopmyi. Mcronb3oBaTh
XUMHYCCKYIO CUMBOJIUKY JUISI
COCTaBIJICHUS POPMYIT
BEIIECTB, AIEKTPOHHOTO
OaylaHca peakIuii.
OnpenensTs cTeneHb
OKHCJICHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB I10
(dhopMyJIaM U COCTaBIIATh
(hopmyel OMHAPHBIX
COEIMHEHUHN 110 CTEIIEHU
OKHCJICHHUSI aTOMOB
XUMHYECKHX 3JIEMEHTOB.
OnpenensiTb OKUCTUTEND U
BOCCTaHOBUTEb.
PaccraBnsaTs k03 punrieHTs
B CXEMax MPOCTHIX
OKHUCJIUTEITHHO-
BOCCTAaHOBUTEIBHBIX PEaKIIAi
METOJIOM 3JIEKTPOHHOTO
Oananca.

Habmonate xumuueckue
OTIBITHI



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

T0 TUIaHY, aHAJIM3UPOBATh U
JIe1aTh BBIBOJIBI.
Ucnonp3zoBate UKT mna
CO3JIaHUS MOJCTICH,
MIOATOTOBKHU MPE3EHTALINM,
JTIOKJIa/I0B 110 TEME.
BeicTpauBarth pa3BEpHYTHIE
MUCbMEHHBIE U YCTHBIC
OTBETHI C ONIOPO Ha
nHpOpMaNHIo U3 yyeOHUKA U
JPYTrUX UCTOYHUKOB, B TOM
yucie Marepuera

bubmuoreka [JOK
Hroro no pazgeny 15 https://m.edsoo.ru/7
f41837c
bubmuoreka [JOK
PesepsHOE Bpems 3 https://m.edsoo.ru/7
f41837c
OBUIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME 68
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9 KJIACC

Ne
n/n

Pa3n

HaumeHoBaHue pa3jie/ioB
U TeM IPOrpaMmbl

KoauuecTBO 4acoB

Kourposbnbie  IlpakTnyeckue OcHoBHbBIE BU/IbI 1eATEJIbHOCTH

Bcero
padoThbI padoThbI 00yJaroumxcst

ea 1. BemecTBo u xumuueckne peakuun buoamorexa IHOK https://m.edsoo.ru/7f41a636
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1.2

[ToBTOpenue u yriryosienue
3HAaHUI OCHOBHBIX Pa3/eiiOB
Kypca 8 kiacca

OcCHOBHBIE 3aKOHOMEPHOCTH
XUMHYECKUX PEaAKIUH

XapakTepru3oBaTh XMMUYECKUE DJIEMEHTHI
IIEPBBIX TPEX MEPUOIOB, KAIHS U KaJIbLUA

10 UX ITOJIOkKEHUIO B [leproanyeckon
cucteme /1. 1. Mennaeneena.
KnaccuuuupoBats 1 Ha3bIBaTh HEOPraHUYECKHE
BELIECTBA U3YUYCHHBIX KJIACCOB.

OmnwuceiBaTh 001IME XUMUYECKHUE CBOUCTBA
BEILECTB Pa3JIMYHBIX KIIACCOB, IIOATBEPKIATh
CBOMCTBA IIPUMEpPaMU MOJIEKYJIIPHBIX YPABHEHUN
XAMHYECKUX PEaKIHUM.

Onpenenstb BUJI XMMHUYECKOM CBSI3U U

THUII KPUCTAJUIMYECKON PEIIETKU BEILECTBA.
IIporHo3upoBarts CBOKCTBA BEILECTB B
3aBUCUMOCTH OT UX CTpOeHHUd. BricTpauBarth
pa3BEPHYTHIE MIMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha HHGOPMAIIHIO U3 YIeOHUKA U
CIIPaBOYHBIX MaTEPHUAIOB, TPAMOTHO
HCIIOJIb30BATh U3yYEHHBIE MIOHATHS
PackpsIBaTh CMBICT U3y4acMBbIX ITOHATUN

Y IPUMEHSATD DTU MTOHATHUSA IIPU ONUCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLICHUMN.
KnaccudunupoBars XUMUYECKHE PEAKIIUH 110



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

Pa3IMYHbBIM NIPU3HAKaM. Y CTaHABJIUBATh
3aBUCHUMOCTb CKOPOCTH XUMHYECKON PEAKIIUK OT
pa3nu4HbIX (HaKTOPOB.

[IporHo3upoBaTh BO3MOKHOCTH IIPOTEKAHUS
XMMHUYECKHUX MPEBPALICHUN B Pa3IMUHBIX
ycnoBuax. OnpenensT OKUCIUTENb U
BoccTaHoBuTenb B OBP. CocraBisaTe
JIEKTPOHHBIN OalaHC peakLuy.

[Ipon3BoANTH BBIYUCIECHUS IO XUMUYECKUM
ypaBHEHHSIM. Y4aCTBOBaTh B COBMECTHOW paboTe
B IIape wiu rpynne. BeicTpauBarh pa3zBEpHYThIE
UMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM

Ha MHPOpMAIUIO U3 yYeOHHMKA U CIIPAaBOYHBIX
MaTepHajIoB, 'PaMOTHO UCIIOJIb30BaTh U3y4EHHBIN
HNOHATHUIHBIN anmapaT Kypca XMMUN

1.3

DNEeKTpoNIUTHYECKAs
TUcconUalms. XUMHUYECKUE
peaKkuuu B pacTBOpax

PackpbIBaTh CMBICH U3y4aeMbIX ITOHATHH,

a TAK)KE€ CMBICI TEOPHUH DIIEKTPOJTUTHUECKOM
nuccouuanuu. OOBACHATh IPUYUHBI
3JIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, Pa3INyaTh cliadble U CUIIbHBIC
31eKTpoJUThl. COCTaBIATh YPABHEHUS
JUCCOIMAIIMU KUCIIOT, IIEJI0UYEH U COJIeH, TOJIHbIE
Y COKpani¢HHbIE HOHHBIC YPaBHEHUS
XUMUYECKUX PEaKIuii HOHHOTO OOMEHa,

KpaTKue MOHHBIC YPABHEHUS TTPOCTHIX

peaKkuuii ruIposin3a cojael. XapakTepu3oBaTh
o0II1e XUMUYECKIE CBOMNCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB Ha OCHOBE TEOPUU
3JEKTPOJIUTUYECKON JUCCOLMAINH; TTOATBEPKIATh
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Pasznea 2. Hemeraibl 1 HX coeNHEHUS

2.1

OOw1ast XxapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB 4
VIIA-rpynnet. ["anorens

CBOMCTBA ITPUMEPAMHU MOJEKYISAPHBIX U MOHHBIX
YpaBHEHUN XMMHUUYECKUX PEAKIIUM.

PemaTe sxciepuMeHTANIbHBIE 38J1a4U 110 TEME.
[limanupoBaTh U OCYLIECTBIATh HA TPAKTUKE
XUMHYECKHUE KCIIEPUMEHTHI, TPOBOJAUTH
HaAOJIFOZICHUS, IeNIaTh BBIBOIBI 110 Pe3yJIbTaTaM
AKCTICPUMEHTA MPHU MTPOBEICHHUH JJA0OPATOPHBIX
OTIBITOB U MTPAKTUYECKUX PAOOT.

CrnenoBaTh paBuiIaM 6€30macHOM pabOTHI B
1abopaTOpUU MPUUCIIONH30BAHUN XUMUYECKOM
nocyasl 1 ooopynoBanus. [IpoBoauTh
BBIYMCJICHUS IO XUMUYECKUM YPABHECHUSIM.
YyacTBOBaTh B COBMECTHOU paboOTe B Mape Uin
rpynie. BeictpanBaTh pa3BEpHYThIE TUCbMEHHBIE
U YCTHBIE OTBETHI C ONIOPOM Ha HH(OPMALIUIO U3
yueOHHUKa U IPYruX UCTOUHUKOB MH(pOpMaIInH, B
ToM yuciae HrepHera

OOBsCHATH 0011IE 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB HEMETAIJIOB M MX COCIUHCHUN B
npeJenax MaJlbIX MEePHOJIOB U TJIABHBIX MOATPYIII
[Teproanueckoit CUCTEMBI XUMUYECKUX
AJIEMEHTOB C YYETOM CTPOCHHSI UX aTOMOB.
XapakTepru3oBaTh (GU3UUECKUE U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEMICCTB raJIOTCHOB (Ha
MIpUMEpE XJIOpa) U CIIOKHBIX BEIICCTB
(x;mopoBOI0pOIA, XJIOPHUAA HATPHS), CIOCOOBI X




MOJTy4YEeHUs, TPUMEHEHNE U 3HAUYCHUE B IPUPOJIE U
KU3HH yesoBeka. OnpeaensarTb XJI0pu/I-UOHbI B
pactBope. [ltanupoBaTh U OCYHIECTBIIATH HA
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI, IPOBOIUTH
HaAOJIFOZICHUS, IeJIaTh BBIBOIBI 110 Pe3yJIbTaTaM
AKCTICPUMEHTA MPHU MTPOBEICHHUH JJA0OPATOPHBIX
OTIBITOB U MTPAKTUYECKUX PAOOT.

CrnenoBaTh paBuiIaM 06€30macHOM pabOTHI B
1a00paTOpUH MPHU UCIIOJIB30BAHUN XUMUYECKOM
nocysl 1 000pynoBanus. BeicTpauBaTh
pa3BEPHYTHIC MUCHMEHHBIE U YCTHBIE OTBETHI C
OTIopoii Ha HH(popMaIUIO U3 yIeOHHUKA U
CIIPaBOYHBIX MaTEPHUATIOB, TPAMOTHO
UCII0JIb30BaTh U3YUYEHHBIN MOHATUUHBIN

anmnapar Kypca XUMHH

2.2

OOw1ast XxapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB
VIA-rpynnel. Cepa u eé
COCIMHCHUA

OOBSICHATH 00IIHE 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB 311eMeHTOB VIA-rpymiel u
WX COCTUHEHUH C YUETOM CTPOCHUS HX aTOMOB.
XapakTepu30BaTh PU3NUECKUE U XUMUYECKHE
CBOMCTBA MPOCTOT0 BEIIECTBA CEPhI U €€
COeMHEHUH (CepoBOOPO/a, OKCHJIOB CEPHI,
CEpHOMN KUCIIOTHI, CYIb(aTOB), CIOCOOBI UX
MOJTy4YeHHUS, IPUMEHEHNE U 3HaYCHUE B TIPUPOJIE U
KHU3HH YenoBeka. OnpeaensaTh HaIuIue CyabQar-
HMOHOB B pacTBODE.

OOBSACHATH CyNTHOCTH SKOJIOTHIECKHX TPOOIIEM,
CBSI3aHHBIX C NIEPepabOTKON COeTUHEHUN CepBl.
[InanupoBaTh U OCYIIECTBIISATHHA MTPAKTHUKE
XUMHUYECKHE HKCIIEPUMEHTBI, TPOBOIUTH




2.3

OO01mas xapakTepucThKa
XUMHUYCCKUX DJICMCHTOB
VA-rpynmsl. A3ot, pochop
U UX COCANHCHUA

HaOJI0/ICHUs, IeTIaTh BBIBOABI IO Pe3yIbTaTam
skcnepuMenTa. CieoBaTh npaBuiiaM 0e30macHoOM
paboThI B 1a00paTOpUU TIPH UCTIOIL30BAHUN
XUMHYECKOH TIOCYIBI B 000PYIOBaHHUS.
[Ipou3BOANTE BBIYUCIICHUS [10 XUMUYECKIM
ypaBHeHUAM. Vcrionp30BaTh IpU BBHIOTHEHUH
y4eOHBIX 3aJjaHUH TEKCThI YIYCOHUKA,
cnpaBoyHble Matepuainsl (Ilepuoauyeckyro
CUCTEMY XUMHUYECKUX 35eMeHTOB /1. 1.
MenneneeBa, TaOIUIy paCTBOPUMOCTH KHUCIIOT,
OCHOBAHHUH U COJIEH B BOJE, dJIEKTPOXUMHUYECKUI
PAI HANIPSKEHUH METaJIOB).

Hcrnonb30Bath MpH BHITTOTHEHUHN YISOHBIX
3aJlaHui U B MPOIIECCe UCCIIEI0BATEIBCKOM
NEeSTeIbHOCTH Hay4YHO-TIONYJSPHYIO TUTEPATypy
XUMHYECKOT0 COJIEpKaHus, CIIPaBOYHbIE
MaTepuasl, pecypcsl UHTepHETa

OOBsCHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 2JIEMEHTOB VA-TPYIIIBI U UX COEAUHEHUN
C y4€TOM CTPOEHHUS UX aTOMOB. XapaKTepHu30BaTh
¢bu3nyeckne 1 XUMHUYECKHE CBOMCTBA MPOCTHIX
BEILECTB a30Ta U (hocopa U UX CoeTUHEHUN
(ammmaka, coneit aMMOHUS, @30THOW KUCIIOTHI,
HUTpPATOB, okcusa pocdopa (V) u pochoproit
KHUCJIOTHI, pocdaToB), CTOCOOBI X MOTYUEHUS,
MPUMEHEHHE U 3HaUCHHE B IPUPOJIE U )KU3HU
yenoBeka. OnpenensTb HOHBI aMMOHUS U Qocdat-
HOHBI B pacTBOpe. OOBSICHATH CYIIIHOCTh
9KOJIOTHYECKUX MPOOJIEM, CBA3AHHBIX C




2.4

OO6mras XxapakTepucTrKa
XUMHUYCCKUX DJICMCHTOB
IVA-rpynnel. Yraepon u
erMHI/II\/’I 1 UX COCANHCHUA

HaxXOXJICHUEM COeIMHEHUH a30Ta u docdopa

B OKpyxarouieu cpene. [lmanuposats u
OCYILECTBJIATh HA IPAKTUKE XUMHUYECKUE
9KCIIEPUMEHTEHI, IPOBOIUTH HAOTIOICHHSI,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM

AKCTICPUMEHTA MPHU MTPOBEICHHUH JJA0OPATOPHBIX
OTIBITOB U MTPAKTUUYECKOU pabOTHI.

CrnenoBaTh paBuiIaM 06€30macHOM pabOTHI B
1a00paTOpUH MPHU UCIIOJIB30BAHUN XUMUYECKOM
nocyasl 1 obopynoBanus. [IpousBoautsb
BBIYMCJICHUS IO XUMUYECKUM YPABHEHHUSIM.
Hcnonbs30Bath npy BHITIOJIHEHUH YYEOHBIX
3a/IaHUI TEKCThI Y4eOHUKA, CIIPABOYHBIE
MaTepuaibl (IEPUOIUYECKYIO CUCTEMY
XuMH4eckux 31eMeHToB /1. . MeHnpaeneeBa,
TaOJIUIly pAaCTBOPUMOCTH KHUCIIOT, OCHOBAaHUH U
COJIEN B BOJIE, DIIEKTPOXUMHUUECKUN P
HaIpsHKEHUN METaJlIoB)

OOBsACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 2711eMeHTOB [V A-rpynnel u ux
COEMHEHMH C yUETOM CTPOEHHUS UX aTOMOB.
XapakTepu30oBaTh PU3NUECKUE U XUMUYECKHE
CBOICTBa MMPOCTHIX BEUIECTB YIJIEpOJa U KPEMHHUS
U UX COeIMHEHUH (OKCUIOB YIiepoa, yroJbHON
KHCIIOTBI, KapOOHATOB, OKCHJIa KPEMHUS,
KPEMHHEBOU KHCTIOTHI, CHIIMKATOB), CIIOCOOBI UX
MIOJIy4€HUs], IPUMEHEHUE U 3HAaYEHUE B IPUPOJIE U
KHU3HH yenoBeka. OOBACHATh MPUUUHHO-
CIIEICTBEHHYIO CBSI3b: CTPOEHHUE BEILIECTBA —




CBOMCTBA — IIPUMEHEHHE — HA IIPUMEPAX
COCIMHEHU YTIIepo/ia U KPEMHHS.

Ornpenenarb kapOOHAT- U CHIIUKAT-UOHBI B
pactBope. OOBSICHATH CYITHOCTh YKOJIOTUYECKUX
npo0JIeM, CBA3aHHBIX C HAXOXKICHUEM
YTJIEKHUCIIOTO Ta3a B OKpPYKarolIel cpene.
[ToaTBepk1aTh 0COOCHHOCTH COCTaBa
OpPTraHWYECKUX BEIIECTB ITPUMEPaAMH ITPOCTHIX
COCTMHEHUH (METaH, 3TaH, YTHJICH, alleTUJICH,
3TaHOJI, TJIMIIEPUH, YKCYCHAsl KHCIIOTA),
B3aMOCBS3b HGOpFaHI/I‘ICCKI/IX COGI[I/IHGHI/If/'I
yriepojia U OpraHUuYECKUX BEIECTB.

OnwuceIBaTh poib OEIKOB, JKUPOB U YIIIEBOAOB B
(YHKITMOHUPOBAHHUH KUBBIX OPTraHU3MOB, COCTAB
IPUPOIHBIX UCTOYHUKOB YTIIEBOJAOPOIOB, UX POJIb
B OBITY U IPOMBILUIEHHOCTH. [IpoBOIUTH
BBIYKCIICHHUS 110 YPABHEHUSIM XUMUYECKUX
peakuuii. [ImanupoBaTh U OCyIECTBIATH

Ha HpaKTI/IKe XUMHUYCCKUC BKCHepI/IMeHTBI,
HpOBOJII/ITI) Ha6J'II-O)I€HI/I$[, Jacj1aTb BBIBOABI I1O
pe3yibTaTaM dKCIIEPUMEHTA MPU TPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX

pabot. CrieoBath mpaBuiiaM 0e30MacHO
paboThI B 1a00OpaTOPUU MPU UCMIOIB30BAHUN
XUMHYECKOH TIOCYIbI 1 000PYIOBaHHUS.
Hcnonb30Bath Mpy BHINOTHEHUH Y4EOHBIX
3aJlaHui TEKCThl y4eOHMKA, CIIPAaBOYHBIE
matepuaisl (Ilepuoanueckyro cucremy
xumuueckux aymemenToB J[. . Menaeneena,
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TaOJIMIy paCTBOPUMOCTHU KUCIIOT, OCHOBAHUHN U
COJIe B BOJIE, AMEKTPOXUMHUYECKHH Psizt
HaIpsHKEHUH METAIIOB)

Pa3gen 3. MeTaauabl M HX COeAUHEHUA

3.1

OO01me CBOMCTBA METAJLIOB

4

PackpbIBaTh CMBICI H3y4aeMbIX MOHSATUI

Y IIPUMEHSATH 3TU MOHITHS [IPH OMUCAHUH
CBOMCTB BEILIECTB U UX IIPEBPALLECHUMN.
OOBsACHATH 00IIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-

METAJIJIOB U UX COEAUHEHUN C YUETOM
CTPOEHMS UX aTOMOB. XapaKTepU30BaTh CTPOCHUE
METaIIJIOB, 001IMe PU3NYECKUE U XUMHUYECKHE
CBOICTBa METAJJIOB.

XapakTepru3oBaTh 00OIIHE CIIOCOOBI

HOJy4YeHHUs: MeTaioB. OMUCHIBATh CIIOCOOBI
3alUThl METAJJIOB OT KOPPO3HUH.

CrnenoBaTh mpaBuiIam 0e30MacHOM

paboThl B 1a00OpaTOpPUU MPHU UCIIOJIb30BAHUHU
XUMHUYECKOHN TIOCYIbl U 000PYOBaHMUS.
[Ipon3BOaAUTE BEIYKMCIIEHUS IO YPAaBHEHUSM
XUMUYECKUX PEaKLUi, €CIN OJJUH U3 PEareHTOB
COJIEP’KUT IPUMECH.

Y4acTBOBaTh B COBMECTHOU paboTe

B nape uiu rpynne. Mcnonb3oBats npu
BBITIOJTHEHUH Y4eOHBIX 3aJJaHUI TeKCThI yueOHUKa,
CIPaBOYHbBIE MaTEpPUAIIbI

(ITepnonnyeckyro cuCTEMY XUMUYECKUX




anemenToB J[. 1. MenneneeBa, Tabmuiry
pacTBOPUMOCTH KHUCJIOT, OCHOBAHUM U
colieil B BOJIE, STIEKTPOXUMHUYCCKHUMA PSJT
HaIpsHKEHUH METAIIOB)

3.2

Baxxneiinme MeTauibl 1 UX
COE€IUHEHUS

16

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHHUHU CBOWCTB 3JIEMEHTOB-METAIIOB M UX
COCIMHEHMH B TpyMIax ¢ y4éTOM CTPOCHHUS UX
aTOMOB. XapaKkTepu30BaTh (PU3HUUECKUE U
XUMHAYECKHE CBOWCTBA MPOCTHIX BEIIECTB
METaJUIOB U UX COEMHEHUN (OKCHJIOB,
THJIPOKCUOB, COJIei), CIOCOOBI UX MOTYYEHus,
IpUMEHEHNE U 3HaYCHHE B IIPUPOJIE U KUZHU
YeJI0BEKa. Y CTaHaBJIMBATh PUUYNHHO-
CIIEZICTBEHHYIO CBSI3b: CTPOCHHE BEIIECTBA —
CBOWCTBa — MPUMEHEHHE — Ha PUMEpax
U3y4aeMbIX BEIIECTB.

Pacrnio3HaBath ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKIuii MOHBI METAJUIOB: MarHus, KaJbIHs,
ANMIOMHUHMS, LUHKA, xene3a (I1) u xxenesa (I11),
menu (II). Jloka3eiBaTe aMmpOTEpHBIN XapakTep
OKCHJIOB U TUJPOKCHJIOB JTFOMUHHUS U IIMHKA.
[InanupoBaTh U OCYLIECTBIATH HA IPAKTUKE
XUMHAYECKHE YKCIIEPUMEHTBHI, TPOBOIUTH
HaAOJIOICHNS, IeaTh BBIBOIBI 110 pE3ybTaTaM
HKCIIEPUMEHTA TIPU TIPOBEICHUH JTa00paTOPHBIX
OTIBITOB ¥ MTPAKTUYECKHUX PAOOT.

CrnenoBatpb mpaBuiaM 6€30MacHOM pabOTHI B
71a00paToOpU P MCTIOJIb30BAaHUHM XMMHUYECKOM
nocyisl U obopynosanusi. [IpousBoauTs




BBIYUCIICHHS IO XUMUYECKUM YPaBHEHUSM.
VYyacTBOBaTh B COBMECTHOU paboOTe B MMape Ui
rpymnme. BeictpauBaTe pa3BEpHYThIC IUCbMEHHBIE
Y YCTHBIC OTBETHI C OMOPOH Ha MH(DOpPMAILIHIO U3
y4eOHHKA ¥ CIIPABOYHBIX MAaTepHajIOB, TPAMOTHO
HCMOJIb30BATh U3YYEHHBIN MOHITUIHHBIN anmapar
Kypca XUMUHU

Wroro mo pazneny 20

Pasznen 4. Xumus u okpyxamomas cpeaa

41 BemecTBa u maTepuaisl B

KHU3HHU 4YCJIOBCKaA

Hroro o pazneny 3

PeszepBHoe Bpemst 3

XapakTepu3oBaTh POJIb XUMUU B PA3INYHBIX
cdepax IesITeIbHOCTH JFO/IeH, OCHOBHBIC
BEIIECTBA U MaTepUabl, IPUMEHSEMBbIE B )KU3HU
COBpEMEHHOT0 yesnoBeka. OObSICHITH YCIOBUS
0€30IMMacHOT0 UCIOIb30BAHMS BEILIECTB U
XUMHYECKHUX PEaKIHi B ObITY. AHaTU3UPOBAThH U
KPUTUYECKH OIEHUBATh HH(POPMAIUIO O BIUSHUU
MIPOMBIIIJIEHHOCTH, CEJILCKOTO XO3SMCTBA,
TPAHCIIOPTa U JIp. HA COCTOSIHUE OKPY’Karolei
cpelbpl. YMETh OKa3bIBaTh MEPBYIO MOMOIIb IIPU
XUMHUYECKHUX 0KOTax U oTpaBieHusX. [IpuHumarth
y4JacTue B 00CYXJIEHUH MTPOOJIeM XUMHUECKON U
9KOJIOTUYECKON HAIlpaBJIEHHOCTH, BbICKa3bIBATh
COOCTBEHHYIO MO3UIIMIO 10 MpodiiemMe U
IpeIaraTb BO3MOKHBIE ITYTH €€ PEIeHUs




OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 08 4 !

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkinonepHoe odmiectBo «M3narenscTBo «IIpocBerienne»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe ob1ectBo «M3natenscTBo «lIpocBerienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://www.chemnet.ru FaseTta «Xrumua» 1 canT ans yuntensa «fA nay Ha ypok xumum» http://him.1september.ru

EamHan konnekuma LLOP: MpeameTHas Konnekuma «Xumua» http://school-collection.edu.ru/collection/chemistry

EcTecTBeHHO-Hay4Hble aKcnepumeHTbl: xumus. Konnekumsa Poccuiickoro obuieobpasosaTenbHoro noprana http://experiment.edu.ru AIXUMUK: cait
J1.10. Aamnk6eposoit http://www alhimik.ru Bcepoccuitickaa onmmnumana WKoAbHUKOB No xummu http://chem.rusolymp.ru OpraHmyeckaa xumms:
3/1EKTPOHHbIN YYEBHUK AN cpegHelt WKoibl OCHOBbI XMMWK: 3AEKTPOHHbIN yuebHuKhttp://www hemi.nsu.ru OTKpbITbIN Konneax: Xmmus
http://www.chemistry.ru IncTaHuMOHHAA 0AMMNNALA MO XUMUK: TEEKOMMYHUKALMOHHbINO6pa3oBaTeIbHbIA MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry luctaHUMOHHbIE 3BpPUCTUYECKME OAMMMMaAbI NO Xumun http://www



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

eidos.ru/olymp/chemistry 3aHumartenbHaa xummsa http://home.uic.tula.ru/~zanchem U3 onbita pabotbl yuntena xummun: cant H.;K0.CbicmaHoBOM
http://sysmanova.narod.ru KabuHet xumuun: cant J1.B. PaxmaHosoit http://www 104.webstolica.ru Knaccupukauma Xmmmyeckmx peakumi
http://classchem.narod.ru KoHTpeH — Xumua ana scex: yuebHo-MHPoOpPMaLMOHHDIN caiT http://kontren.narod.ru Matepuansi Kadegpbl dpuanyeckon u
KonnouaHon xummum HOxkHoro deaepanbHoro yHusepcuterta http://www.physchem.chimfak.rsu.ru Metoanka obydeHns xummm: caint Kadbeapbl XMMUK
HIMY http://mctnspu.narod.ru Metoagmyeckoe ob6beanHeHne yuuteneit xummnn CesepoBocTouHorookpyra ropoga Mocksbl http://bolotovdv.narod.ru
HaHomeTp: HaHoTexHonorMyeckoe coobuectso http://www. nanometer.ru OHNaRH-CNPABOYHUK XMMUYECKUX 3/1IEMEHTOB
WebElementshttp://webelements.narod.ru NMonynapHasa 6ubanoTeka Xmmmyecknx anemeHTos http://n-t.ru/ri/ps Cant Alhimikov.net: yyuebHble un
CnpaBoYHble maTepuasbl no xumunhttp://www. alhimikov. net Caint Chemworld.Narod.Ru -Mup xumun http://chemworld.narod.ru Cait «BupTtyanbHas
Xumuueckas wkona» http://maratakm.narod.ru Cant «Mup xummumn» http://chemistry. narod.ru XuMuK.py: caint o xumuum http://www.xumuk.ru
Xrmuyeckan cTpaHMYKa ApocnaBckoro LleHTpa TenekoMmmyHUKaumMin MMHPOpPMaLMOHHbBIX CUCTEM B 06pa3oBaHUK
http://www.edu.yar.ru/russian/cources/chem Xumunueckuii noptan ChemPort.Ru http://www.chemport.ru Xummnueckunii cepsep HimHelp.ru: yuebHbie 1
cnpasoyHble matepuansl http://www himhelp.ru Xumus: Matepuanbl «Bukuneamm» — ceoboaHol sHumknoneaun http://ru.wikipedia.org/wiki/Xnmus
Xumua ans Bcex: MANKCTPUPOBaHHbIE MaTepuMabl NO 06LEN, OpraHMYECKOM U HeopraHndeckoin xummu http://school-sector.relarn.ru/nsm Xvimus n
MU3Hb — XXI BeK: Hay4YHO-MonyAapHbINA XypHanhttp://www.hij.ruXumosa: coobiecTso yuntenen xummm Ha noprane «CeTb TBOPUYECKUX yUUTENEN»
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com LLUKO/AbHMKaM O XMMUU: CAUTXMMMUYECKOro dpakyabTeTa AnTlY http://www chem.asu.ru/abitur
dneKTpoHHaA 6ubnanoTeKa No xummun 1 TexHuke http://rushim.ru/books/books.htm dnekTpoHHas 6ubanoTeka ydebHbIX MaTepPUanos No XMMMK Ha
noptane Chemnet http://www.chem.msu.su/rus/elibrary dnemeHTbl 3kn3HN: cant yuntens xumun M.B. Conosbesoit http://www.school2.kubannet.ru

SHumnKnoneauna «Mpupoaa Haykn»: Xmumum
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