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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbLHOM MPOTrPaMMBbl OCHOBHOTO 001IIeTr0o 00pa30BaHus, MPEACTABICHHBIX
B OI'OC OOO, a Takke Ha OCHOBe (QenepanbHOil pabouelt MpoOrpaMMbl
BOCIIUTAHUS U C Y4ETOM KOHLEIIIUU MPENnoAaBaHus Y4eOHOTO IpeIMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IENSIX, OOIIel cTpaTeruu
oOy4eHMs, BOCHHUTAHUS M PAa3BUTUS OOYYaAIOMIUXCA CPEACTBAMU y4eOHOTO
npeaMera, yCTaHaBJIMBAET o0si3aTenbHOe peaMETHOE CoJIep>KaHue,
npeaycMaTpUBaeT paclpeielieHne €ro Mo KiaccaM U CTPYKTYpUPOBAHHE IO
pa3ienaM W TeMaM NOporpaMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh HW3YYEHHUS] XUMHUU C YU4E€TOM  MEXKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAeNisieT BO3MOXKHOCTU TMpeaMera  JiJis
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHUH K
pe3yabTaraM 00y4YeHHUs] XUMUU Ha YPOBHE II€JIeH U3YUEHUs IPEAMETa U OCHOBHBIX
BUJIOB Y4YE€OHO-TIO3HABATEIILHOW JEATEIbHOCTH OOYYaroIIerocss Mo OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOM [JIsi (OPMHUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBICHUN 0 MaTepUATLHOM EIUHCTBE MHpPA, BAKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH NPENICTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSL 4YEJIOBEUECTBA — CHIPHEBOM, DHEPTreTHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM JJIE  CaMOpPa3BUTHUSA |
dbopMHUpOBaHUS KYJIBTYPHI JITYHOCTH, €€ 00111el U QYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUPOBAHKE MBIILICHUSI 1 TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEIbHOM y4eOHOM  JesATeIbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIEJOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBaeT OCHOBBI
[[EJTOCTHOTO B3IJIsAa HA €IMHCTBO MPUPOILI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



Croco0CTBYET (POPMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B AKOJIOTHUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIe HampaBieHUS B OOYYCHHU XHMMHH OOECTICUMBAIOTCS CIEIU(UKOM
CoJllep)KaHHMsl  y4eOHOTO  MpeaMeTa, KOTOPBIM  sBISETCS  IeJarornyecku
aJanTHPOBAHHBIM OTpakK€eHHEM 0a30BOM HAYKH XMMHH Ha OIpeaeaEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHUS OPHUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIUMHCS CUCTEMBbl MEPBOHAYAIBHBIX MOHATUNW XWMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TOHSTHM
OPraHUYECKON XUMUH.

Crpyktypa coaepkaHus HporpaMMbl MO XUMUU C(HOpPMHUpPOBaHA HA OCHOBE
CUCTEMHOI0 mnojaxoaa K €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI IIOHSATHH O XUMUYECKOMN
peakimu. OO0e O3TH CHUCTEMBI CTPYKTYpPHO OpraHHM30BaHbI 110 MPUHITUITY
MOCJIEAOBATEIBHOTO Pa3BUTHSA 3HAHUM HAa OCHOBE TECOPETUYECKUX IMPEIACTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCET0 €CTECTBO3HAHUSA,

— Ilepunoanueckoro 3akona J[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUS O CTPOCHUH aTOMa U XUMHUYECKOU CBS3H;

— TIPEACTaBICHHH 00 DJICKTPOIMTHYCCKON JHUCCOLMAIIMU BEIISCTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS Ha OCHOBE OMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJIHOTO
YpPOBHS K JPYrOMY, BBINOJHSAS (YHKIMH OOBICHCHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHHUSI U TOJTYy4YCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mnporpaMMbl MO XHMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABJICHNUS] O XMMUYECKOW COCTABIIAIOIIECH HAyYHOM KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIICHUS K HAy4YHOMY 3HAaHUIO U
METO/IaM MO3HAaHUsA B Hayke. M3yueHWe XUMUU TPOUCXOAUT C MPUBJICYEHUEM
3HAHUU U3 paHee U3YUEHHBIX YU4EOHBIX MpeaMeTOB: «OKpYKaIOIUN MUY,
«buonorus. 5—7 knaccel» U «PuU3KKa. 7 KjIaccy.

[Ipy wu3yuyeHHUM XUMHM NPOUCXOAUT (HOPMUPOBAHWE 3HAHUU OCHOB
XUMUYECKON HAyKH KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOU
JESITEIbHOCTH YEJIOBEKA W KAaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (DOPMHUPOBAHUM CHUCTEMbI XUMHUYECKHX
3HaHUU — Ba)KHEUIIUX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TMOJOKCHUH,
JOCTYITHBIX 0000IIEHIIT MUPOBO33PEHUECKOTO XapaKTepa, si3bIKa HAyKH, B



OpUOOIIEHNH K HAy4YHBIM METOJaM TO3HAHWS TPU H3YyYEHUU BEIIECTB U
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
WX TPUMEHEHHU B Y4eOHO-TIO3HABATENbHOM U Y4eOHO-HCCIEA0BATEIbCKOM
JeSATEeIbHOCTH, OCBOCHHMM TMpaBWi 0€30MacHOTO OOpallleHHus C BellecTBaMU B
MTOBCEHEBHOM KU3HMU.

[Ipu u3yuyeHun XMMHHM Ha YPOBHE OCHOBHOT'O 00IEro oOpa3oBaHUsI Ba)XKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmupoBaHHe MHTEIJIEKTYalbHO pPAa3BUTON JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUMH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YEHUsT HA  CUCTEMAaTUYECKOE MPHOOIICHHE
OoOy4JaronmMxcss K CaMOCTOATENbHON I103HABATENbHONW JIESITEIIbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciIoBUi, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaIOITUMUCS
OMNbITa PAa3HOOOPA3HON NEATENBHOCTH, MO3HAHUS M CAMOIIO3HAHHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MUMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHUE IS
pa3JIMYHBIX BUJIOB JI€ATEIIBHOCTH;

— ((opmupoBanue oOmEeNd (QYHKIMOHAIBHOM M E€CTECTBEHHO-HAYyYHOU
IPAMOTHOCTH, B TOM UHCJIE€ YMEHUM OOBSACHITH U OIICHUBATH SIBJICHUS
OKPY’KAIOUIEr0 MUpPa, UCIOJIb3YySl 3HAHUS WU OMNbIT, MOJYyYECHHBIE MPHU H3YUEHUU
XUMUHU, TPUMEHSATh WX TMPU PEHICHHH MpoO0JieM B TOBCEIHEBHOW JKWU3HU H
TPYZIOBOU IEATENBHOCTH;

— (¢opmupoBaHHe y OOy4YaOIMIMXCS TyMaHUCTUYECKUX OTHOUICHH,
MOHMMAHUSl IIEHHOCTH XUMHUYECKUX 3HAHUW [Ji1 BBIPAOOTKH HSKOJOTHUECKHU
1eJIeco00pa3HOro TMOBEACHUS B OBbITY M TPYAOBOM JEATENBHOCTH B UEISIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIHMTAHUID Ha OCHOBE YCBOEGHHMS OOILEYETOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOdUIIsS M HAMPABICHHOCTH NaTbHEUIIIETO
oOy4eHus.

OOmiee YKCIO YacoB, OTBEAEHHBIX ISl HM3YyYCHHs] XUMHUHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctapisier 136 yacoB: B 8 kitacce — 68 1acosB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YETOBEKA. XUMHUSA B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAax MO3HAHMS B XUMHUH. YHCThIE BELIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XHMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckass Qgopmyina. BameHTHOCT aTOMOB XHUMHUYECKHUX  DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAas AaTOMHAas —Macca.
OTtHocuTeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi 10Ji1 XUMHUYECKOTO 3JIEMEHTa B
COEJINHEHNUHU.

KonnuectBo BemectBa. Moib. MoisipHast macca. B3auMoCBs3b KOJIMYECTBA,
Macchbl W 4YHUCJa CTPYKTYpHBIX €AWHUIl BemiecTBa. Pacuérel mo dopmyiam
XUMHUUYECKUX COCTUHEHUH.

OuU3NYECKUE U XUMHUYECKUE ABICHUSA. XUMHUYECKAsI PEAKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BellecTB. XUMHueckue ypaBHeHusa. Kiaccudukanus
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW TMOCY/I0H, MpaBUiaMu paboThl B J1abOpaTopuu u
npuémMamMu oOpallieHus: ¢ J1abopaToOpHBIM O00OPYAOBaHUEM, U3YUCHUE W OMHMCAHHE
bu3MYecKuXx CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOI0ICHHE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKE,
KUTNIEHWE U KOHJEHCALMS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEUM, MPOKAJTMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTOW) SIBICHUM, HAOI0IeHNE U
OMMCAaHWE MNPHU3HAKOB MPOTEKAHUS XMMHYECKHUX peakiui (pasjiokKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUIAOM Oapwuisi, pa3ioKeHHE THUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE Kele3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB pa3feleHusi CMecel: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BBITIAPUBAHUE, JUCTHILISAIMSA, XpoMaTorpadus, mpoBeeHne OYUCTKH TTOBAPEHHOU
CONM, HaOIIOJCHWE W  ONKCaHWe  pe3yJbTaTOB  MPOBEACHHS  OTbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsl MaccChl, CO3JaHUE MOJENed MOJIEeKYI
(IIapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacTaBuTe I HEOPrAaHUYECKUX BelECTB

Bo3ayx — cMech razos. CoctaB Bo3ayxa. Kucimopon — 3JI€MEHT U IpocToe
BenlecTBo. HaxoxnaeHuwe kuciaopojna B Hpupone, (PU3MUECKHe U XUMHYECKHE
cBolicTBa (peakuuu ropenust). Oxcuasbl. [Ipumenenue kucnopoaa. CrnocoOsl



MOJIYYCHHUST KHUCIIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHciopoa B mpupoje. O30H — aioTporiHas MoAuUKaIsa KUCI0opoaa.

TemnoBoit 3¢ (heKT XUMHUECKON peaklud, TEPMOXHMUYECKUE YpaBHEHHS,
9K30- M JHAOTEPMHUECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HCHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — nsnemeHT M mpocToe BemlecTBo. Haxoxknenwe Boaopoja B
npupoae, GU3MYECKMe UM XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosnyyeHust. Kucnotsl u comnm.

MonsipHbiil 00BEM ra3oB. PacyéTel N0 XUMUYECKUM YPaBHEHUSIM.

@dusnueckne CcBOWCTBAa BOAbl. Boma kak pactBopurtenb. PacTBOpEL
HacelllleHHbIE M HEHACBIIIEHHBIE PacTBOpPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbI. OCHOBAHMUSI.
Ponbe pacTBOpOB B mpuposie U B )KU3HHU 4esnoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coemunenuit. Oxcunpl. Knaccuduxanus
OKCHUJIOB:  cosieoOpa3yroniiue  (OCHOBHBbIE, KHUCIOTHBIE, amMQOTEpHbIE) U
HecosneoOpaszyronue. Homenknarypa oxcunoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccubukanuss ocHoBaHWM: IIEIOYM U HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lomydyeHrne OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usznyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHocTM MetaiuioB H. H. bekerona.
[TonydyeHue KUCIOT.

Conu. HomeHknatypa cosneil. @u3ndeckue U XMMHYECKHUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCTMHEHMUI.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPkKAHUS KUCIOPOJa B BO3JyXeE, NOIYyUYCHUE,
coOuMpaHue, pacro3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0IeHne
B3aUMOJICHUCTBUSA BEIIECTB C KHUCIOPOJOM M YCJIOBHS BO3HMKHOBEHHS U
MpEeKpalieHusl TOpeHus (MmoXapa), O3HAaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOMCTB, IMOJy4YeHHE, COOWMpaHUE, pACIIO3HABAHHE W W3YUYCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIB30BaHUE BHCOMAaTEpHAIOB), HaOMI0IeHUE O00pa3IlOB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOABI C METAILUIAMHU
(HaTpueM U KayibIlueM) (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPHUAIIOB),



UCCJIEIOBaHNE OO0pa3loB HEOPTaHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHUSI OKPACKU MHAMKATOPOB B PACTBOPAaX KHUCIOT M IIEJIOYEH,
uzydyeHue B3aumojeiictBus oxcuga meau (II) ¢ pactBopom cepHOM KHCIOTHI,
KHCJIOT € METaJUIaMH, PEaKUUil HEUTpalM3allM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTMM W3 PAacTBOpPa COJIM, PELICHUE
AKCIICPUMEHTAIIBHBIX 33/a4 10 Teme «BaxHeumme Kiaccbl HEOPTraHUYECKUX
COEIMHEHUI.

IMepuognueckuid 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemenToB JI. WM. MengeneeBa. Ctpoenme aromMoB. XHMHYECKAsi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PEaKIUU

[lepBbie TOMBITKUA KIacCUPUKAIIMU XUMHYECKUX 3JieMeHTOB. [loHsTue o
IPYIIAaX CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMEIIbHBIE METALIBI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yloT aM(OTEepHBbIE OKCHUIBI
Y TUJIPOKCUBI.

[lepnogmueckuit 3akoH. [leproguyeckas cucrema XUMAYECKUX JIEMEHTOB /.
HN.  MengeneeBa.  KopoTkonepuonHas ¢ JAJIuHHONEpuoAHas  (HOpMbI
[Iepunoanueckoit cucrembl xuMmudeckux aneMeHToB [[. 1. Menaeneesa. Ilepronsl
u rpynnbl. OU3NYECKUN CMBICI IOPSIKOBOIO HOMEpA, HOMEpPOB IIEpUOAA H
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnekrponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoii cucremnl J[. M. MenneneeBa. XapakTepucTHKa XUMHAYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTA HW3MEHEHUS paguyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanueckoil CUCTEMbI XUMHUYECKUAX
AJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MennpeneeB — yd€HbIM U
rpaXJaHMH.

Xumunyeckas cBa3b. KoBaneHTHas (MOisipHAsi U HEMOJSIPHAs) CBSI3b.
DIEeKTPOOTPUIATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb okuciieHusi. OKUCIUTENBHO--BOCCTAHOBUTEIIbHBIC PEAKIIUU.
[Tpouieccrl OKUCIIEHUST U BOCCTAHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpaslloB BEIMIECTB METAJIOB M HEMETAIOB, B3aWMOICHCTBUE
TUAPOKCHAA LHMHKA C PAacTBOPaMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OIMBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEAKIIMI
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNS).

Mexcnpeomemmnuwie ceasu



Peanu3anus MeXNpeaMETHBIX CBA3CH NpU W3YYEHUM XMMHH B 8§ Kiacce
OCYUIIECTBJISICTCS. 4epe3 MCIOJb30BaHUE KaK OOIIMX €eCTeCTBEHHO--HAyUHBIX
MOHSATUM, TAK U MOHATHUH, SBIIONIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01re ecTecTBEHHO--HAyUHbIE TTOHATHS: HAy4HbIN (aKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHallu3, CHHTE3, KiIaccuukanus, TMepUOJAUYHOCTh, HaOII0ICHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aroM, OIJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUI 3apsiji, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ras, (pu3anyeckue BEIUYHHBI, €IUHUIIBI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, ConHIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEPATbI, TOPHBIC MOPOJbL,
IIOJIE3HBIE UCKOMAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKkuus

[lepnonmueckuit 3akoH. [leprnoauyeckas cucrema XUMAYECKUX JJIEMEHTOB /.
. MenneneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTM B HM3MEHCHHH CBOMCTB
XAMHUYECKUX DJJEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kadus, KalblUsi M HX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Ilepuoanueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUAbl XUMUYECKOW CBSI3U. THIIBI KPHUCTAUIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMHYECKUX PEaKIMi MO pa3InuyHbIM IpHU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKklUU BEUIECTB, MO TEIIOBOMY 3¢ dekTy, 1o
U3MEHEHUIO CTETEHEW OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKUE PEAKLIMHU, TEPMOXUMHUUYECKHE
YPaBHEHMUS.

[lonsitTue o ckopoctu XxuMuuyeckod peakiuu. [lonsitue 00 OOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IoHSTHEe 0 TOMOTEHHBIX M Te€TEePOreHHBIX
peakuusx. [lonsarue o karammse. [lonsTue 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XUMHYECKOW PpEAKUUH M TIOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLMU,  OJCKTPOHHBIA  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakuuu. CocTaBiieHUE ypaBHEHUI



OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUWAd C  HKCIOJb30BAHWEM  METOJa
AJIEKTPOHHOTO OallaHca.

Teopus 3MEKTPOIMTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C PAa3IMYHBIMU BUJIAMU
xuMu4eckoit csizu. Crenens aucconuanuu. CUIbHBIE U CIIa0bIe JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIoBuUsl MPOTEKAHUS PeaKuii HOHHOTO OOMEHa,
MOJHBIE M COKpAlIEHHbIE HWOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIIOT,
OCHOBAaHMM W COJE€l B CBET€ MNPEICTAaBICHUNA 00 3IEKTPOIUTUYECKON
nucconuanuu. KauecTBeHHbIe peakiiuy Ha HOHBI. [IoHATHE O THIPOIIU3E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEILIECTB — METAUIOB M HEMeTaIoB (rpadura W ajiMasza), CIO0XKHBIX BEIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW peakuuu
OT BO3JCHCTBUS pa3IMYHbIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEUIECTB, MPOLECCAa JUCCOLMALMU KHCIOT, IIEJIOYeld M COJeH
(BO3MOXXHO  MCHOJB30BAaHME BHJEO MAaTE€pUAlOB), MPOBEIEHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  OPOTEKaHWS  peakluuii HOHHOro  oOMEHa
(oOpa3oBaHue ocajka, BBIJEJICHHE Ta3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBI  OKUCIIMTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUA
(ropeHue, peakluy pas3iokKeHHs, COeIUHEHUs), paclio3HaBaHUE HEOPTraHMYECKHUX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEAKUUHA Ha  HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranbl U MX coeiMHEHUA

OO6miass xapakTepucTtuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHMYECKME CBOWCTBA Ha NPUMEpPE  XJIopa
(B3aMMOJENCTBUE C MeETalllaMH, HEMeTalllaMH, Ueno4amu). XJIOpPOBOAOPO/I.
ConsiHast KuCIIOTa, XMMUYECKHE CBOMCTBA, INOJy4YEHUE, NPUMEHEHHeE. [lelicTBue
XJIOpa M XJOPOBOAOPOJAa Ha OPraHM3M YeJoBeKa. BakHeilline XJIOpUAbl U UX
HaXOXKJEHUE B IPUPOJIE.

O6mrast xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OcOOCHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (u3MUecKue CBOWCTBA
MPOCTHIX BELIECTB — KUCIOPOJa U CEPbl. AJUIOTPONHbIE MOAUPUKALIUUA KUCIOPOAa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3UUECKUE U
XUMUYECKHE CBOMCTBA. OKCUABI CEPbl KAK NPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHas kwmciora, (Qu3HUecKMe W XHMHYECKHE CBOicTBa (oOmuMe Kak
MpeACTaBUTENS Kacca KHUCIOT U crnenuduueckue). XUMHUYECKUE PpEaKIHH,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CMoco0a MOJy4YeHUsS CEPHOM KHUCIIOTHI.
[IpumeneHue cepHoil KUCIOThI. CONMM CEPHOM KUCIOThI, KAUECTBEHHAS PEaKLMs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl U €€ COCOTUHEHHM B MpHUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIeH cpeabl COCNUHEHMSIMU cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6miass xapakTepucTtuka eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
dusznyeckue u xuMudeckue cBoicTra. KpyroBopot azora B mpupoae. AMMuUak, ero
bu3NYecKue 1 XUMUIECKAE CBOMCTBA, TOJydeHHe U ipuMeHeHue. Coa aMMOHUS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoyydeHue, (pu3nyeckue u XUMHUUYECKHE
CBOiicTBa (00OmME Kak TPEACTABUTENs Kiacca KHUCIOT W CHEIU(UUECKHe).
Hcnonb30oBaHWEe HUTPATOB U COJIEM aMMOHHMS B Kaue€CTBE MHUHEPaIbHBIX
yno0peHnil. XuMHUYeCcKoe 3arps3HEHUE OKPY KAIOIIEH Cpeibl COETMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXAM, 3arps3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Docdop,
aioTponHeie Moaudukamuu (ochopa, puzmdeckue M XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dhochopHas kucnota, Gpu3NIECKre 1 XUMUIECKUE CBONCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHUA.  YTIEpOod,  aJUIOTPOIHbIE
MOAU(UKAIIUKM, PACIPOCTpaHEHUE B TpHUpPOAE, (PU3NYECKUE U XUMUYECKUE
cBoiicTBa. AncopOuus. KpyroBopot yriepona B npuponae. OKCuabl yriepoaa, ux
dbu3nueckue W XMMHUYECKHE CBOWCTBA, [EHCTBHE Ha JKUBBIE OpPraHU3MBbI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza rinoOaibHOrO MOTEIJICHUSI KIUMaTa, MapHUKOBBIM
addekr. YroapHas KUCaoTa U €€ ColM, uX (PU3NYECKUEe U XMMHUYECKHUE CBOMCTRBA,
noyiyueHue u npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

ITepBoHauanibHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJ, TJIUIEPHUH, YKCYCHAas KUCIIO0TA).
[IpupogHbie HWCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, TPHUPOIHBIM Ta3, HEPTH),
MPOJIYKTHl WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsaTre 0 OMOJIOTHYECKHU BaKHBIX BEILIECTBAX: KUpaxX, O€IKax, yriieBoJax — U UxX
poid B OKM3HM 4eJoBeKa. MarepualbHOEe €AMHCTBO OpPraHMYECKUX W
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJy4YeHUE U
npumeHenue. CoenuHeHHs KpemHUss B mpupozae. OOmme mnpenacraBieHus o0
okcune kpemausi (IV) u kpemuueBoil kucinore. CUIMKAThl, UX HUCIOJb30BAHUE B
ObITYy, B MPOMBIILIEHHOCTH. BaxxHele cTpouTeNnbHbIe MaTepuaibl: KEpAMHKA,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiembr 06€30MacHOro HMCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3I[0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TTPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)karoniue (QU3uYecKhe M XUMUYECKHE CBOWCTBA
TaJOr€HOB M HX COEAMHEHW (BO3MOXXHO HMCHOJIb30BAHME BUIACOMATEPHAIIOB),
O3HAKOMJIEHHE C o00pa3naMu XJOpPUAOB (TajJOr€HUJIOB), O3HAKOMJICHUE C
oOpaslaMu cepbl M €€ COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), HAOIIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJl IeUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3YYEHUE XHMHUYECKHX CBOKCTB
pa30aBIE€HHOI CEPHOM KUCIIOTHI, NPOBEJECHNE KAaU€CTBEHHOW pEaKIMK Ha CyJbdar-
MOH U HaOIOJeHUE MpHU3HAKA €€ NPOTEKaHUs, O3HAKOMJICHHE C (DU3MUECKUMHU
cBoiicTBaMM a30oTa, Qocdopa M UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIOOpEHHIA, OIyUYECHHE,
coOupaHue, pacro3HaBaHWE€ M U3YYCHUE CBOMCTB aMMHUaKa, M[POBEICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocaT-UOH U U3YUEHHE IPU3HAKOB
UX MPOTEKAHHUS, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEABIO
(BO3MOXHO MICIIOJIb30BaHUE BUEOMATEPUAIIOB), U3y4eHHUE Moenen
KPUCTAUIMYECKUX peIIETOK anMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  ancOopOLMKU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKUCIIOTO Ta3a, NIPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHBl W M3YyYECHHE TMPU3HAKOB UX TMPOTEKaHUsA, O3HAKOMIIEHHUE C
NPOAYKUUEH CHUJIMKATHOM TMPOMBIIIJIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl 1 UX COETUHEHUS.

MeTa/lIbl M NX COCAUHEHUS

OO6miast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux diemeHtoB [, .
MenpeneeBa u ctpoeHust aToMoB. CTpoeHHE MeTayuloB. MeTaindyeckas CBsA3b U
METaJuIMYecKass  KpUCTaUIMYecKass  peleTrka.  JJEKTPOXMMHMYECKHU  psij
HaIpspKeHUH MeTaioB. PU3nyecKkre U XMMUYECKHe CBOMCTBa MeTaiioB. O01ue
CrocoObl TOMy4YeHus: MeTauioB. lloHsTHE O KOPpO3MKM METaIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CrutaBwl (CTaslb, YYTYH, AIOPATIOMHUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[IlenouHble MeTalIbl: MojoXKeHue B Ileprognyeckoi cucteMe XMMUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HaXOXKJIEHUE B IIPUPOJE.
duznyeckre U XMMUYEeCKrue CBOMCTBA (Ha MpuMepe HATpus U Kanus). OKCUIbl U



TUAPOKCUIBI HaTpusi W Kaius. [IpuMeHeHue WIENOYHbIX METalIOB M HX
COeJIMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MAarHMid MW KaJbLMW: IIOJIOKCHHE B
[lepnoguyeckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXO0XJICHHUE B Ipupoae. Pu3znyeckue 1 XuMUYECKUE CBOMCTBA MAarHus
U Kanpuud. Baxkdeimme coeauHeHUs Kanblus (OKCHUI, TUIPOKCHMA, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJTFOMHHUN: TIOJ1I0)keHUE B [leproindecKkor CUCTEME XUMUYECKUX JIEMEHTOB
J. . MenneneeBa, crpoeHue aroMa, HaxoKIeHUE B Ipupone. Pusmdeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMGPOTEpHBIE CBOMCTBA OKCUAA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MeHnneneeBa, CTpOCHHE aToMma, HaxXOXKICHHE B mpupone. PU3NUECKHE H
XUMHUYECKUEe CBOMCTBA xene3a. OKCUbl, Tuipokcuibl U conu xenesa (I1) u sxenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0Opa3llaMud METalIOB M CIUIABOB, UX (HU3UYECKUMU
CBOMCTBaMHU, M3Y4YEHHUE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXXHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSI OKCHJIA
KaJblIUSI U HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHUICOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOW BOJIBI, MPOIIECCAa TOPEHUS KeJe3a B KHUCIOPOAE
(BO3BMOKHO  HCIOJIb30BAaHWE  BHJACOMATEPHUANIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIUM Ha MOHBI: MarHUs, KaJblIMs, AIIOMUHMS, [TUHKA, KeJe3a
(IT) u »xeneza (I1I), menu (1), HaOat0MEHNE M OMTMCAHKE TIPOIIECCOB OKpAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpHsl, Kajdus W Kalblus (BO3MOXXHO HCIIOIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB THJIPOKCHUIA ATFOMUHUSA
U TUJIPOKCHUJIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «BakHeime
METAJIJIbI U KX COSTUHEHHUS.

XHMHUA M OKPYKAKOLIAA cpeaa

BemectBa m marepuanbl B NMOBCEIHEBHOW JKM3HM 4YeJIOBEKa. bezomacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momoris mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleld cpenl (MpenesibHasl JO0MycTUMas
KOHIIeHTpaius Bemects, nanee — [1/IK). Ponb xuMun B pemieHH 3K0JI0THYECKUX
po0aem.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpaslloB MAaTEpUANIOB (CTEKJIO, CIUIaBbl METAIJIOB, MOJUMEPHBIE
MaTepHuabl).

Mexcnpeomemmnuwie ceasu



Peanuzamus MeXnpeIMeTHBIX CBs3€H NMpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISICTCSI 4epe3 HCIOJb30BaHME Kak OOLIMX eCTeCTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTeCTBEHHO--HAyYHOTO ITUKIIA.

OO1iue ecTecTBEHHO-HAay4YHbIE MOHSTHS: Hay4yHbIM (pakT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccu(ukauus, MEepPUOAUYHOCTb, HaOIIO/ICHUE,
OKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEPEHHE, MOJEINb, SBICHHE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®dusmka: marepus, aTroMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONBI, PaJHOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsij, MPOBOIHUKH,
HOJYIIPOBOJHUKHY, JUIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeNO, O0O0BEM,
arperaTHO€ COCTOSIHUE BEILECTBa, ra3, pacTBOpP, pAaCTBOPUMOCTb, KpUCTAIUINYECKAs
pemérka, CruiaBbl, (U3UUYECKUE BEIMYMHBI, €AMHUIIBI M3MEPEHHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTEMA, MUHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rtuapocdepa, MUHEpalbl, TOPHBIE TOPOJHI,
MOJIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INTPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJIbTATBl OCBOEHUS IPOTPAMMBl OCHOBHOIO  OOILEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOy4YeHHS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIL[MOKYJIbTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, NPHUHSTHIMU B
oOIIecTBe MpaBUJaMH M HOpPMamH TIOBEJIEHHUS U CIOCOOCTBYIOT MpoOIleccaM
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3ALMHN O0yUYarOIIUXCS.

JIndHOCTHBIE ~ pe3yJIbTaThl ~ OTPa)KalOT  TOTOBHOCTh  OOYy4YaroIIMXCsA
PYKOBOJICTBOBATbCSI CHUCTEMOM MO3UTHBHBIX [IEHHOCTHBIX OpPUEHTAMA U
pacCIIMpPEHUE OIBITA AEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTH4YECKOr0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOLIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWIO, MOHHMAaHUS 3HAYCHHUS XWMHUYECKOM HAyKH B KU3HHU
COBPEMEHHOr0 OO0IIeCTBa, CIOCOOHOCTH BJAJETh JTOCTOBEPHOW HHQOpMAIMe o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XWMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOILIECTBA;

2) rpamaaHCKOr0 BOCIIMTAHUA:

MPEACTABICHUS] O COLHMAIBHBIX HOPMAaX M TMPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUHN B KOJUJICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATEeIbCKOM, TBOPUYECKOW H  APYrUX  BUJAX
NEeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [EATEIbHOCTH MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJlay, BBINOJHEHUU XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOMIOHUMAHUIO
¥ B3aUMOINIOMOIIM B IIpollecce O3TOM y4eOHOM JesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE€ TOBEJIEHHWE M IMIOCTYNKM CBOUX TOBAPUILEW C TMO3ULIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MIO3HAHMS:

MUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pEaKIu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIOLINE
OCHOBY JIJII TIOHUMAHUS CYIIHOCTH HAYYHOW KapTUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUHU ITUX 3aKOHOMEPHOCTEM;

[103HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJYYCHUE HOBBIX 3HAHUU 10
XUMUHU, HEOOXOIUMBbIE JUIsI OOBSICHEHUS HAOIIOJAaeMBIX IMPOIIECCOB W SIBJICHHIA,
M03HABATENIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CAMOCTOSATEIHHON Pa0OTHI C Y4eOHBIMH TEKCTaMHU, CIIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUUYECKHUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOT UM,

MHTEpeC K OOYYEHHIO W TO3HAHUIO, J0003HATEIBLHOCTh, TOTOBHOCTH M
CIOCOOHOCTP K  CamMo0Opa3oBaHWIO, TPOEKTHOM M  HCCIEeI0BATENbCKON
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPABICEHHOCTH U YPOBHS OOy4YEHUS B
JaJIbHEHIIIEM;

4) popMmupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH >KW3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH M
HEIPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHUS aTKOTOJIs, HAPKOTUKOB, KypEHHUS ),
HEOOXOAMMOCTH COOJIOJEHUS TpaBWi O€30MaCHOCTH TMpU OOpallleHHH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOr0 BOCIUTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUEHUIO TTpodeccuii u Tpyia pa3InyHOro poja,
YBaXKEHHUE K TPYIAy M pe3yjbTaraM TPYJOBOM [EATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XHWMHUH, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJOHKEHUS 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHENHON MPOo(hEeCCUOHATBFHOM JeATEIPHOCTH U PA3BUTHUSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrHYeCKOro BOCIIMTAHUSA :

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIICHUE K MPUPOJIE KaK HCTOUYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHUE LIEHHOCTH 3[J0POBOTO U
O6e3omacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3NYECKOMY U TMCUXUYECKOMY 370POBbIO, OCO3HAHUE IEHHOCTU COOJIIOACHUS
npaBuJ 0€30MaCHOTO MOBEICHUSI TPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIHIX,
YTPOKAIOMINX 3J0POBbIO U KU3HU JIOJEH;

CITOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU U3YYEHUU XUMHH, JIJIS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJTHONU CPEIOH, ISl MOBBIICHUS
YPOBHSI  OKOJIOTUYECKOW  KyJIbTYPhl, OCO3HAHUS TJOOAIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MYyTEeH HX PEIICHUs MOCPEICTBOM METOJOB XHUMMWH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOW MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wmeTanpeaMeTHBIX PE3YJAbTATOB BBIACISIOT 3HAYUMBIC TSI
dbopMupoBaHUsT MHUPOBO33pPEHUS OOIEHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETax W IMO3BOJSIOT Ha
OCHOBE 3HAHWH M3 ITHX MPEAMETOB (POPMUPOBATH MPECTABICHUE O METOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCaIbHbIC YIeOHbIE NEUCTBUS (II03HABATEIIBHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpble obOecneunBaioT G(HOpMHpPOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
NESATETbHOCTH.

Ilo3naBaTesibHBbIE YHHBeEPCAJIbHbIE YUeOHbIE JeiiCTBUS

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS WCIOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIIUICHUS TIPH OCBOCHHH
3HAHWI: PacCKPhIBaTh CMBICT XMUMHYECKUX TOHATHHA (BBIICTATH MX XapaKTEepPHBIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JPYTMMH MOHSATUSMHU), HCIOIB30BATh
MOHATHUS Il OOBSICHEHUS OTNIETbHBIX ()AaKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KJIaCCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
YCTaHABIMBATh MPUINHHO-CIICCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YYCHUS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TI0 AHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B IIPOIlECCe IIO3HAHUSI TOHATUSA (MPEIMETHBIE U
MeTaIpeIMETHBIC), CHMBOJMYCCKHE (3HAKOBBIE) MOJICIH, UCIIOIh3YEMbIC B XUMHH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMBIE B XHMHH MOJICIbHBIC MPEACTABICHUSI —
XUMHUUYECKUW 3HAK (CUMBOJ »JJIEMEHTa), XuMUueckas QopMmyna U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU PelIeHUH Y4eOHO-TI03HABATENbHBIX 33J]1a4, C YUYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBIIATH U XaPAKTEPU30BATHh CYIIECTBEHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYECKUX PEaAKITHH,
BBISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CICJACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3zoBble ucciaeaoBarebCKue 1eiCTBUA:

YMEHHE HCIIOJIb30BaTh TOCTABJIICHHBIE BOIPOCH B KA4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THIIOTE3BI I10
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

MpUOOPETEHUE OIbITa IO TUTAHUPOBAHUIO, OPTraHU3AIlMHd W TPOBEACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJOM IpoIriecca,
CaMOCTOSATENIFHO MPOTHO3UPOBATH €T0 PE3yNbTar, (OPMYITHPOBATH 0000IIECHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIECIOBAHMUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ undgopmanumeii:

yMEHUE BBIOWpPATh, AHAJIM3UPOBATh M HMHTEPIPETUPOBATH HWH(OpMAIUIO
Pa3IMYHBIX BUJIOB W (DOPM TPEIICTABIICHHUS, MTOTYyYaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(HaAy4HO-TIOMYJIApHAs JUTEpaTypa XHWMHUYECKOTO COJCP)KaHUS, CIPaAaBOYHBIC
nocoOus, pecypcel VHTepHETa), KPUTHYECKH OICHUBATh MPOTHBOPECUMBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3InyHble METOJbI U 3alpOChl MPU MOHCKE M OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX JJIS BBINOJHEHUSA
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpPEeeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTHUMANIbHYIO (OpMY IpeacTaBieHus HHPOPMAIIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMmami,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCJIEIOBATENHCKON JEATEIPHOCTH MUH(MOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35MCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYKAOUIEH IPUPOIHOM
CpEIBl.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCH (B XojA€ jauanora W (WIM) JTUCKYCCHUHU) TIO
cyuiecTBy  oOcykgaemMol  TeMbl, (OpPMYyJIHPOBATh CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS NMPEAJIOKEHHOM 3a1a4u;

YMEHHsSI  TPEJICTaBIsATh  MOJYyYEHHBIE  pPE3yibTaThl  IMO3HABATEIHHOMN
JESTEIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JelaThb MPEe3CHTAINI0
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOIO SKCIIEPUMEHTA (JJaDOPATOPHOIO OMBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

yMEHHsSI Y4eOHOTO COTpPYJHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOMN
MO3HABAaTENILHOM M HWCCIENOBATENbCKOM  JIEATEIBHOCTH TMPU  PEIICHUH
BO3HUKAIOIIUX TpoOJeM Ha OCHOBE yuéTa OOUIMX HMHTEPECOB W COTIACOBAHUSA
no3unui (00CyXkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JEWCTBUW, OIpeNeJeHHe KpPUTEpUEB MO OILIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryjsiTuBHbIe YHUBepPCAJbHbIEe Y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIBHO OMPEAENATh LEIN AeATEIHHOCTH, MIAHUPOBATH,
OCYILECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3pGEeKTUBHBIE CTIOCOOBI PEIICHUs YICOHBIX H
MO3HABATENbHBIX 3aJlad, CaMOCTOSATEIBHO COCTaBISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM aIrOpUTM JEUCTBUM NIPU BBINOJHEHUU 33JaHUNA C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHWN 00 M3ydaeMbIX OOBEKTax — BEHIECTBaX M PEAKIHUsX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOTO pe3yJbTaTa 3asBJICHHOW LIE€TH, YMEHUE
WCITIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MHNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX pe3yabTaTOB IO OCBOSHHUIO 00s3aTENHLHOTO
COJIEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW (QeaepanbHON paboueil mporpamMMmon,
BBIJIETISIIOT: OCBOCHHBIE 00YYAIOIIUMUCS HAyYHBIE 3HAHUS, YMEHHS U CIIOCOOBI



NEUCTBUN, chHenmupuIecKue [ TpeAMETHOW obmactu  «XuMus», BUIBI
JEATEIBHOCTH MO  [OJYYEHUID HOBOIO  3HAaHWS, €ro HHTEpIpETalNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSX.

K xoniy oOydenus B 8 kiacce npeaMeTHbie pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKUX TMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHHUH, MOJIIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, IJIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakius, KilacCU(pUKaIus PeaKluid: peakiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TETIIOBOM 3(h(PeKT peakiuu,
AIpO aToMma, JJIEKTPOHHBIA CJIOW aroMa, aToMHas OpOUTallb, paguycC
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAs U HEMOJSpHAas KOBAJCHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(porieHTHAs! KOHIIEHTpAIKs) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TIOHATUM U
MPUMEHSThH 3TU NOHATHS MPU ONMCAHUU BEIIECTB U UX MTPEBPAILCHUI;

e ICTIOJB30BAaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

e OTIPEJICTISATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OWHApPHBIX COCIMHEHUSIX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIAcCy COEAUHEHHM IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAss W WOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

epackpbiBaTh cmbica Ilepuomnueckoro 3akona JI. M. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYCCKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuonnueckoil cucrteme,
3aKOHOB COXPAHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHA ABOTaJIpo;

e ONMMCHIBATh W XapakTepu3oBaTh TaOmuuHyto (opmy Ilepuoguyeckoi
CUCTEMbl XHWMHYECKHUX DJEMEHTOB: pa3nuyaTh TMOHITUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobdounas noarpymnmna (b-rpynma)», mansie u
OOJNBIIME TEPHOJII, COOTHOCHUTH O0O03HAUEHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepronuueckass cucteMa Xumudeckux osnemeHtoB J[. .
MeHieneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij s/pa, O0IIee YUCIO IEKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJI0SIM);

e KJIacCU(UIIMPOBATh XUMUYECKUE BJIEMEHTHI, HEOPraHWUYECKHE BEIECTBa,
XUMHUYECKHE peakuuu (0 YHCIy U COCTaBY YYAcTBYIOIIMX B pPEAKLIUU
BEILIECTB, M0 TETUIOBOMY 3 (PeKTy);

e XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/Iasi ONUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e IPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHMX [MPEBPALICHUI B
Pa3JIMYHBIX YCIIOBHUSIX;

e BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO »3JeMeHTa Mo (opmysie COeAUHEHUS,
MacCoOBYIO JIOJIIO BEIIECTBA B pacTBOpPE, MPOBOAUTH PACUETHl IO
YPaBHEHUIO XUMHUYECKOUN pEaKIInU;

e IPUMEHATh OCHOBHBIE ONEPAIIUU MBICIUTEIBLHON NEATEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0OOIIeHHEe, CHCTEeMaTHU3alUI0, KiacCUu(pUKaIHIO,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBSA3EU — JIsl MU3Y4YCHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEAKIHUil, €CTECTBEHHO-HAYYHBbIE METO/IbI
MO3HAHUA — HaAONIOACHUE, W3MEpPEHHUE, MOJICTUPOBAHHME, IKCIIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CJIEIOBATh MPAaBUIIAM IOJIH30BAHUS XUMUYECKOM MOCYA0M U J1abOpaTOpHBIM
o0opyJoBaHMEM, a TakKe IMpaBujgaM oOpalieHusi C BELIECTBAMH B
COOTBETCTBHUM C HWHCTPYKIMSIMH TI0 BBITIOJHEHUIO JIaOOPAaTOPHBIX
XUMUYECKUX ONBITOB TIO0 TIOJYYCHHI0O U COOMPAHUIO Ta3000pa3HbIX
BEIIECTB (BOJOPOJIa W KHUCIOpPOJa), MPUTOTOBJICHUIO PACTBOPOB C
ONpPEAECIEHHON MACCOBOM J0JIEM PACTBOPEHHOIO BELIECCTBA, MJIAHUPOBATH
U MPOBOJIUTHh XUMUYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB
IIEJI0YeH M KHUCJIOT C MOMOIIBI0 WHIWKATOPOB (JIakMyc, (eHOI(TaNeHH,
METWJIOPaHX U IPYTHE).

K xoniy oOydenus B 9 kiacce npeamMeTHble pe3yibTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpBIBATh CMBIC OCHOBHBIX XUMUYECKUX TOHITHH: XUMHUYECKHUI
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTUOH, AHUOH, IMPOCTOE BEILECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKast CBA3b, TEIJIOBOU AHEeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pAacTBOpP,  AJNEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] HUCCOLMAIMSA, PEAKIUH HOHHOIO
oOMeHa, KaTalu3aTtop, XUMUYECKOe paBHOBECHE, 0OpaTUMbIE U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBA3b (KOBaJCHTHAas, MOHHA,
MeTaJuInuecKas), KpHUCTAIIMYecKas peniéTka, KOppo3us METaslioB,
CIUIaBBbl, CKOPOCTb XUMHYECKOM pEaKUWW, NPEeIeSbHO JOMyCTHUMas
xoHuenTpauus [1/IK Bemecrna;

e WWUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKHX MOHATHH U
IPUMEHSATH 3TU MOHATHS IPY OMUCAHUU BELIECTB U UX NPEBPALLECHUI;

¢ MICTIOJIB30BAaTh XUMHUYECKYIO CUMBOJIUKY JJII COCTAaBICHHS (DOPMYIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIUIL;

e OIIPEACIIATH BAaJECHTHOCTh M CTENEHb OKHUCIICHHUS XMMHYECKUX JIEMEHTOB B
COCIMHEHUSX paA3JIMYHOLO COCTaBa, NPHUHAMIEKHOCTh BEUIECTB K
ONpeAeNEHHOMY KJAacCy COEIMHEHUWA 1o (opmyiaM, BUA XHUMHUYECKOM
CB3M (KOBaJICHTHAs, MOHHAs, METAJUINYECKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3aps]l MOHA 110 XUMHUYECKON (QopMmysie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKHUX COEAMHEHWM, THI KPUCTALIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

epackpbiBaTh cmbica llepmognueckoro 3akona [[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMChIBaTh W XapaKTEepU30BaATh
Tabnnunyo ¢opmy Ilepuoanueckoit cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIlaBHas mnoArpynna (A-rpymnma)» u «1moOodHas
noarpynna (b-rpynma)», mansie W OOJbIIME MEPHUOJBI, COOTHOCUTH
0003HauY€HUs, KOTOpbIE MMEIOTCA B MEPUOJUYECKONW Tabiule, C
YUCJIIOBBIMM  XAPAaKTEPUCTUKAaMU  CTPOEHUS  aTOMOB  XHMHYECKHX
3JIEMEHTOB (COCTaB M 3apsii  sjpa, oOIlIee YHCIO DJJIEKTPOHOB H
pacmpenieieHde WX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COCAUMHEHUUN B
Ipesesiax MajblX IEPUOAOB U INIABHBIX MOATPYNI C YYETOM CTPOCHMS MX
aTOMOB;

e KJIacCCU(ULIMPOBATh XWMUYECKUE 3JIEMEHTbHI, HEOPraHWYECKHE BEIECTBa,
XUMUYECKHE peakuuud (10 YMCIy U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BEIIIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 WU3MEHEHHUIO CTEIECHEH OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

e XapaKTepu30BaTh (OMUCHIBATH) OOIIKME U CHeHU(PUIECKUE XUMHUYECKHE
CBOMCTBAa TPOCTBIX W CJOXHBIX BEIIECTB, MOATBEPXKIasi OIMHCAHUE
NpUMEPAMH MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHMH COOTBETCTBYIOLIUX
XAMHUYECKUX PEaKI1i;

 COCTaBJISATh YPABHEHUS IEKTPOJUTUUECKON TUCCOUMALNN KUCIIOT, IIEI0YeH
U COJICH, TOJHBIC U COKPAIEHHBIE YPaBHEHUS peaklUii HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIHM, MOITBEPKIAONINX CYIIECTBOBAHUE TE€HETUYECKON
CBSI3U MEXJ1y BEUIECTBAMHU PA3IMYHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX  PEAKIIHHA
MOCPEICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIni;

e IPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHHUS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBHUSIX;

¢ BBIYMCJISITh OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJTF0 XHUMHUYECKOTO 3JieMEHTa Mo (opMmylie COeauHEHUs,
MacCoOBYIO JIOJIIO BeIlleCTBa B pacTBOpPE, NPOBOAUTH pPacdEThl IO
YPaBHEHUIO XUMUYECKOMN peaKIny;

e COOMTIOAATH TIpaBUJIA TOJI30BAHUS XUMUYCCKON MOCYI0N M JTaOOpaTOPHBIM
o0opy/oBaHMEM, a TakKXe TMpaBuia oOOpallleHus] C BeElIeCTBaMH B
COOTBETCTBHUM C HMHCTPYKIHSIMH TIO BBIMIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYyYEHUI0 W COOUPAHHIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YIJIEKUCIIOro ra3a);

o MPOBONTH PEAKIINUHU, TMOATBEPKIAIOIINE KaueCTBEHHBI COCTAB Pa3IMYHbIX
BCIIIECTB: PACIIO3HABATHh OIBITHBIM IyTEM XJIOPHA-, OPOMHUII-, HOIWI-,
kapOonat-, Qocdar-, cunukar-, cyinbdar-, THUIPOKCUA-UOHBI, KATUOHBI
aMMOHHUSI YU HMOHBI W3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

o IPUMEHSTh OCHOBHBIE OTICPAIIMHA MBICITUTEIIBHON JSATEIHPHOCTH — aHAIN3 |
CUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTeMaTU3alI0,  BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS M3yYCHUS] CBOWMCTB BEIIECTB U
XUMUYECKUX pEaKlUi, €CTECTBEHHO-HAYYHBIE METOJbI TO3HAHUS —
HaOIOICHUE, M3MEpPEHNe, MOJCIMPOBAHNE, SKCIECPUMEHT (peaabHbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

Kosaun4vecTBo 4acoB CMHCOK UTOTOBBIX cnocoo
J1IeKTPOHHbIE IIAHUPYEMBIX
HaunmenoBanue IpakTn P Py OLCHKH
Ne JecKHe (uudposbie) pe3yJabTaToB ¢ HTOrOBBIX
pa3aei0B H TeEM KoHTpoJibHbIe
n/a Bcero 6 06pa30BaTeJILHbI YKa3zaHUEM 3TaNoB UX IJIAHHPYEMBI
MPOrpamMmbl paGoThI PaovoThI dopMupoBanms
€ pecypchbl pMup X
pe3yabTaToB
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
WIUTIOCTPUPOBATH - YCTHBII
B3aUMOCBSI3b OTBET
OCHOBHBIX -
XUMHYECKUX ITOHATUN IIPaAKTUYECK
Y IPUMEHSTD 3TU ast paGota
MOHATUS MTPU
XumMus — BaKHas
bubnuoteka LIOK | onucanuu BelecTs 1
00JacTh €CTECTBO3ZHAHMS g
1.1 . 5 2 https://m.edsoo.ru/7 | UX NPEBPALICHUI;
Y TIPaKTUYECKON
f41837¢ HUCII0JIb30BATh
JIeITEIIbHOCTH YEIOBEKA
XUMHUYECKYIO
CUMBOJIMKY JIJIsI
cocTaBJeHUs PopMyT
BEILIECTB U YpaBHEHU
XUMHUYECKUX PEAKIUi;
KJIaCCU(UIIUPOBATh - YCTHBIN
Buomuoreka HOK XUMHYECKHUEC OTBET
BemectBa 1 xumuueckue
1.2 15 1 https://m.edsoo.ru/7 | 3EMEHTHI, -
peakuuu
f41837¢ HEOPraHUYECKUE KOHTpOJbHA
BEIIIECTBA, s paboTta



https://m.edsoo.ru/7f41837c
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XHUMUYECKHE PEaKIIUU
(1o yucy U cocTaBy
YYaCTBYIOIINX B
pEaKIuu BEIIeCTB, 10
TerI0BOMY 3P (DHEKTY)

Hroro no pazaeny 20

Pasznen 2. Baxneiimmue NPpEeaACTABUTEC/IM HCOPraHNYECKUX BCIIECTB

Bosnyx. Kucnopon.

2.1
[TonsiTHe 06 okcumax

bu6mmoteka [JOK
https://m.edsoo.ru/7
41837¢

OIpeNeNATh
BaJICHTHOCTh aTOMOB
3JIEMEHTOB B
OMHAPHBIX
COCAMHEHUSIX,
CTETIEHb OKUCIICHUS
AIIEMEHTOB B
OMHApHBIX
COEIMHEHUSX,
MPUHAIIEKHOCTh
BEIIECTB K
OIIPEACIEHHOMY
KJIACCY COCIMHEHUI
o ¢popmyrnam

- YCTHBII
OTBET

Bonopoa.Ilonstue o
KHCIIOTaxX U COJISAX

2.2

but6moreka [IOK
https://m.edsoo.ru/7
141837c¢

XapaKTepu30BaTh
(omuckIBaTH) OOIIIHE
XMMHYECKHE CBOMCTBA
BEIIECTB Pa3TUIHBIX
KJIACCOB,
MOATBEPKIast
OIMCaHUE MPUMEPAMU
MOJICKYJISIPHBIX

- YCTHBII
OTBET
MIPAKTUYECK
ast pabota



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

ypaBHEHUU
COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIIUI;
IIPOTHO3UPOBATH
CBOICTBA BEILECTB B
3aBUCUMOCTH OT UX
KaueCTBEHHOTO
COCTaBa,
BO3MOKHOCTHU
MPOTEKAHUS
XUMHUYECKUX
MpEeBpaIlCHUI B
pa3IMYHBIX YCIIOBUSX;

23

Bopna. PactBopsl.
ITorsarue 00 oOCHOBaHUAX

bubmmotexka [JOK
https://m.edsoo.ru/7
41837¢

XapaKTepu30BaTh
(onuceiBaTh) o0IIHE
XUMHUYECKHUE CBOMCTBA
BEILIECTB PA3JIMYHBIX
KJIaCCOB,
MOATBEPIK1ast
OMHCaHue PUMEpaMH
MOJIEKYJISIPHBIX
ypaBHEHUI
COOTBETCTBYIOIINX
XUMHYECKHUX PEaKIIHii;
MIPOTHO3UPOBATH
CBOMCTBA BEIIECTB B
3aBHCHUMOCTH OT MX
KaueCTBEHHOTO
COCTaBa,
BO3MO>KHOCTH

- YCTHBII
OTBET
MPAKTHYECK
ast pabota
KOHTpPOJIbHA
s paboTa



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

MIPOTEKAHUS
XUMHYECKUX
MPEBPALLECHUI B
pa3IMYHBIX YCIIOBHUSIX;

XapaKTepU30BaTh - YCTHBIN
(omuceIBaTh) oOIIHE OTBET
XMMHUYECKHE CBOMCTBA | -
BCIICCTB pa3JIMIHBIX IIPAKTAYECK
KJIaCCOB

OcHOBHBIE KJIacChl Bu6uorexa [IOK ’ as pabora
MOATBEPKIast -

2.4 HEOPraHUYECKHUX 11 https://m.edsoo.ru/7
. OIKCaHue PUMEpaMHU

COCIMHEHU f41837¢ KOHTPOJIPHA
MOJICKYJISIPHBIX s paGoTa
YpaBHCHHIA
COOTBETCTBYIOIINX
XUMHUYECKUX PeaKInii;

Hroro o pasneny 30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHune aToMOB.

Xumn4deckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBHTEIbHbIE peakuuu

3.1

[lepronnueckuii 3aKOH U
[Tepuoanueckas cuctema
XUMHUYECKHUX AJIEMEHTOB
J. . Mennene-ena.
Crpoenue aToma

but6mmoreka [IOK
https://m.edsoo.ru/7
41837¢

pacKpbIBaTh  CMBICH
[Tepuoanueckoro
3aKOHA . n.
Menneneena:
JIEMOHCTPHUPOBATh
MMOHUMaHUE
MEePUOINYECKOM
3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX
JJIEMEHTOB  OT  MX

- YCTHBII
OTBET



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

MOJIOKEHUS B
[Tepuonnueckon

CHUCTEME, OIMChIBATh
U XapakTepHu3oBaTh
Tabnuunyro  opmy
[Tepuonnueckon

CHUCTEMbI XUMHYECKHUX
3JIEMEHTOB: Pa3IN4aTh

HOHATHS «TJIaBHas
HOATpYIIIA (A-
rpynmna)» u
«mmo0ouHas

HOATpYIIIA (b-

rpynmna)», Majble U
OoJbIIIE  TICPUOJIBI,
COOTHOCHUTH
0003HaUYCHHS,
KOTOpPbIE UMEIOTCS B
tabuie
«ITepnognueckas
CHCTEMa XUMHYECKUX
anmementoB  JI. W
MenpaeneeBa» C
YHUCIIOBBEIMH
XapaKTEePUCTUKAMH
CTPOEHUS aTOMOB
XHUMUYCCKHX
3JIEMEHTOB (COCTaB U
3apsn  sApa, oomiee
YHUCIIO D3JIEKTPOHOB U
pacrpeiesieHne ux 1o




3EKTPOHHBIM CJIOSIM);

ONPEACIISITh BUJ - YCTHBII
XUMHUYECKOU CBS3U OTBET
(KoBaJICHTHAS U -
HOHHAs) B KOHTpPOJIbHA
HEOPraHUYeCKUX s paboTa
COCTMHEHHSIX
pacKpbIBaTh CMBICIT
XUMHYECKas CBA3b.
bubnuoreka [JOK | OCHOBHBIX
OKHUCIHUTEIHLHO-
32 8 https:/m.edsoo.ru/7 | XHUMHYECKHUX
BOCCTAaHOBHUTEJILHEIE .
f41837¢ MOHSTHH:
peakuu
OKHUCIIUTEIILHO-
BOCCTAaHOBHUTEJIbHBIE
peakiuu,
OKHUCIIUTEID,
BOCCTAaHOBHUTEIIb,
OKUCJICHHE U
BOCCTaHOBJICHHUE
bubmmoteka [IOK
Hroro no pazaeny 15 https://m.edsoo.ru/7
f41837c¢
bu6nuoreka [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7
41837¢
OBHIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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9 KJIACC

KoanuecTBo yacoB CIIHCOK HTOTOBBIX cnocod
HanMeHoBaHIe TpakTHdeckue DJIEeKTPOHHbIE IIAHAPYEMBIX OLIEHKH
Ne (undposbie) pPe3yJbTaTOB €
Pa3/ieioB U TeM Konrponbupie | Pa0oThI dp MTOrOBbIX
n/n Bcero 00pa3oBaTe/bHBI | YKA3AHHEM OTAMOB MX |y yvayypyembl
NMPOrpamMmbl padoThI ¢o oBa
e pecypchl PMHPOBAHMS X
pe3y/1bTaToB
Pa3znea 1. BenmecTBO U XUMHUYeCKHE PeaKIUuU
PacKpbIBaTh CMBICIT - YCTHBIN
OCHOBHBIX OTBET
XMUMUYECKUX -
HOHATUI: KOHTPOJIbHA
XMUMUYECKUH 3JIeMEHT, | s paboTta
aToM, MOJIEKYJIa, UOH,
KaTHOH, aHWOH,
IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO,
[ToBTOpeHue n
N bubmuoreka [JOK | BJICHTHOCTb,
yri1yOneHue 3HaHu i
1.1 5 1 https://m.edsoo.ru/7 | dIE€KTPOOTPULIATEIIHHO
OCHOBHBIX pa3/ejioB
f41a636 CTb, CTEIIEHb
Kypca 8 Kkiacca
OKHCIICHHUS,

XUMHYECKasl PeaKIus,
XUMHYECKas CBA3b,
TEII0BOM 2P deKT
peaxuu, MoJb,
MOJIIPHBINA 00BEM,
pacTBop,
AIEKTPOJINUTHI,
HEDJIEKTPOJIUTHI,



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

AIEKTPOJIUTUYECKAs
JCCOIMALINS,
peaKIu HOHHOTO
oOMeHa, KaTalu3aTop,
XUMHUYECKOE
paBHOBecHE,
oOpaTuMBbIC U
HEoOpaTUMbIe
peaKIum,
OKHCITUTEIHHO-
BOCCTAHOBUTEIILHBIC
peaKIu, OKUCITUTENb,
BOCCTaHOBUTEb,
OKHCIJICHUE U
BOCCTAHOBJICHHE,
aJUTOTPOIHS,
aMm(pOTEepHOCTb,
XUMUYECKask CBS3b
(xoBasieHTHas,
WMOHHas,
MeTaJlTu4ecKasi),
KpHUCTaJNIn4yecKas
pemeéTka, Koppo3us
METAaJUIOB, CIUIABEI,
CKOpPOCTh XUMHYECKON
peaKIu, mpeaeIbHO
JOTTyCTUMAs
koHueHTpauus [TJK
BEIIECTBA

1.2

OCHOBHBIE

but6mmoreka [JOK

KJIaCCU(UIIUPOBAThH

- YCTHBII




3aKOHOMEPHOCTHU
XUMHNYCCKUX
peaKuuit

https://m.edsoo.ru/7
412636

XUMUYECKHE
HJIEMEHTHI,
HEOpPraHUYecKue
BEIIIECTBA,
XMUMUYECKHE PEaKLUU
(o uMcay U cocTaBy
YYaCTBYIOILITHX B
pEaKIMU BEIIECTB, 110
TerioBomMy 3¢ deKTy,
o U3MEHEHHIO
CTENIEHEH OKHCIICHUS
XMUMUYECKUX
AJICMEHTOB);
XapaKTepu30BaTh
(onuceiBaTh) oO1IME U
cnenuduaeckue
XMMUYECKHE CBOUCTBA
MPOCTHIX U CJIOKHBIX
BEIIIECTB,
MOJTBEpPXK1ast
OIMCaHue MpUMepaMu
MOJIEKYIISIPHBIX "
WOHHBIX  YpaBHEHUI
COOTBETCTBYIOLINX
XMUMUYECKUX PEaKIIMA;

OTBET

1.3

DIIEKTPOIIUTHYECKAS
JTUCCOITUAITHS.
XuMu4yecKue
peakiuu B
pacTBopax

bu6mmoreka [JOK
https://m.edsoo.ru/7
41a636

COCTAaBJIATH
ypaBHEHUA
ANEKTPOJIUTUYECKON
JIUCCOIMAIIUUA KUCTIOT,
mejJoue MW COJeH,

- YCTHBII
OTBET
MPAKTHYECK
ast pabota
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MIOJIHbIE u
COKpAaILEHHbIE
YpaBHEHUsI  peakuuil
HOHHOTI'O oOMmeHa,
YpPaBHEHUSI pPEAKLUH,
MOATBEPIKIAIOIINUX
CYILLIECTBOBAHHE
FEHETUYECKON  CBSI3U
MEXIy  BeIIeCTBaMHU
Pa3IMYHBIX KJIACCOB;

KOHTPOJIbHA
g pabora

Uroro no pazneny 17

Pa3gen 2. HemeTasibl M UX COeTUHEHU ST

OO6mas
XapaKkTepUCTUKA
2.1 XUMHYIECKHUX 4
anemeHToB VIIA-
rpynsl. ['agoreHst

bu6mmoreka LJOK
https://m.edsoo.ru/7
f41a636

IIPOrHO3UPOBATh
CBOMCTBA BEIIECTB B
3aBUCUMOCTH OT MX
CTPOEHU,
BO3MOKHOCTHU
MIPOTEKAHUS
XUMHYECKHUX
[IpEBpaICHUI B
Pa3IMYHBIX YCIOBUSX;
MIPOBOJIUTh  PEAKIHH,
MTOATBEPKIAOIINE
KaueCTBEHHBIN COCTaB
Pa3IMYHBIX BEIECTB:

pacro3HaBaThb
OIIBITHBIM IIyTEM
XJIOpHU/I-, OpomMuI-,

noauI-MOHBI

- YCTHBII
OTBET
MPAKTHYECK
ast pabota



https://m.edsoo.ru/7f41a636
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MPUCYTCTBYIOIIME B
BOJHBIX  pacTBOpax
HEOPraHUYeCKUX
BEILIECTB;

2.2

Oouas
XapaKTePUCTHKA
XUMHYECKHUX
sneMeHTOoB VIA-
rpynnsl. Cepa u eé
COCAUHEHHUS

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

IIPOTHO3UPOBATH
CBOMCTBA BELIECTB B
3aBUCUMOCTH OT MX
CTPOEHH,
BO3MOKHOCTH
[IPOTEKAHUs
XUMUYECKUX
IIpEBpAICHUI B
Pa3INYHBIX YCIIOBHUSIX;
IIPOBOJIUTH  PEAKLUH,
MIOATBEPKJAOLINE
KaueCTBEHHBINA COCTaB
Pa3INYHBIX BEIECTB:
pacrno3HaBaTh
OIIBITHBIM IIyTEM
Cyib(aT-HUOHBI,
MPUCYTCTBYIOILIKE B
BOJHBIX  pacTBOpax
HEOPraHUYECKUX
BEUICCTB;

- YCTHBII
OTBET

23

OOmias
XapaKTEePUCTUKA
XUMHNYCCKUX
3JIeMeHTOB VA-

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

MIPOTHO3UPOBATH
CBOMCTBA BEIIECTB B
3aBUCHMOCTH OT MX
CTPOEHUS,
BO3MOKHOCTH

- YCTHBII
OTBET

MMPAaKTUYICCK
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rpynnsl. A30T,

dochop u ux
COCIUHCHUA

MIPOTEKAHUS
XUMHUYECKUX
IIpEBpaICHUI B
pa3IMYHBIX YCIIOBHUSIX;
MIPOBOJIUTh  PEAKLUH,
IIOATBEPKIAIOIINE
Ka4eCTBEHHBIA COCTaB
Pa3IMYHBIX BELLECTB:
pacno3HaBaTh
OIIBITHBIM IIyTEM
dbochar-noHsl,
KaTHUOHBI aMMOHUS
IIPUCYTCTBYIOIIKE B
BOJHBIX  pacTBOpax
HEOPraHUYECKUX
BEILIECTB;

ast pabota

2.4

Obmas
XapaKkTEepUCTHKA
XUMHYECKHUX
anemeHToB [VA-
IPYIIBL. YTIEPOa U
KPEMHHI U UX
COETMHEHUS

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

IIPOTHO3UPOBATH
CBOICTBA BEIIECTB B
3aBUCUMOCTH OT HX
CTpPOCHUH,
BO3MOKHOCTH
MpOTEKaHUs
XUMHYECKUX
MIpEBpaIICHUI B
Pa3IMYHBIX YCIOBUSX;
MPOBOJUTH  PEAKIIUH,
MOJTBEPKIAIOIINE
KadyeCTBECHHBINA COCTaB
Pa3IMYHBIX BELIECTB:
pacro3HaBaTh

- YCTHBII
OTBET
MPAKTHYECK
ast pabota
KOHTpOJIbHA
g pabora



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

OTBITHBIM MyTEM
KapOoOHAT-, CHJIMKAT-
WOH,
MPUCYTCTBYIOIIME B
BOJHBIX  pacTBOpax
HEOpPraHUYECKUX
BEILIECTB;

Uroro no pazneny 25

Pa3pen 3. MeTa/uibl M HX COeTUHEHU S

OO011ne cBolicTBa
3.1 4
METAILIOB

bubmuoreka [IOK
https://m.edsoo.ru/7
412636

IIPOrHO3UPOBATh
CBOMCTBA BELIECTB B
3aBUCUMOCTH OT MX
CTPOEHH,
BO3MOKHOCTHU
[IPOTEKAHUs
XUMHUYECKHAX
IIpEBpaICHUI B
Pa3JIMYHBIX YCIIOBUSX;

- YCTHBII
OTBET

Baxneiine
3.2 METaJUIbI U UX 16
COEIMHEHUSI

bubmmoreka LJOK
https://m.edsoo.ru/7
41a636

IIPOTHO3UPOBATH
CBOMCTBA BEIIECTB B
3aBUCUMOCTH OT MX
CTPOEHH,
BO3MOKHOCTHU
MIPOTEKAHUs
XUMHUYECKHAX
MIpEBpAICHUI B
Pa3INYHBIX YCIOBUSAX;

- YCTHBII
OTBET
MPAKTHYECK
ast pabota
KOHTpOJIbHA
g pabora



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

Hroro no pazneny

20

Paznen 4. Xumus 1 oOKpysKaomas cpeaa

MPUMEHSITh OCHOBHBIE - YCTHBIN
omnepamnu OTBET
MBICTIUTEIbHOM
JIESITCIIbHOCTH —
BemecTBa n Bbubnunorexa [JOK | aHanu3 U CHHTES,
4.1 MaTepualibl B )KU3HU 3 https://m.edsoo.ru/7 | cpaBHEHUE,
YyeJoBeKa 412636 00001IEHME,
CHUCTEMAaTH3AIHUIO,
BBISIBIICHHE
MPUYUHHO-
CJICICTBEHHBIX CBSI3ei
Uroro no pazueny 3
bu6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7
1412636
OBIIEE KOJINMYECTBO 68

YACOB I10 [TPOTPAMME
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