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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalbHOM paboyell mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CcTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CpPEACTBAMHU Y4EOHOTO
IpeaIMeTa,  YCTaHaBIMBAaeT  00s3aTelNbHOE  NPEIMETHOE coJiep KaHue,
IpeayCMaTpUBaET pACIpEAeICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
paszgenaMm M TeMaM NPOrpaMMbl MO XHMHH, OMPEIESIeT KOJIUYECTBEHHBIC WU
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUS XUMHH C Yy4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM Y4eOHOro IpoLecca, BO3PACTHBIX
O0COOCHHOCTEM OOyuaroluxcs, OINpeAesieT BO3MOXKHOCTU IpeaAMeTa s
peanu3anu TpeOOBAHUN K pe3ysbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOLIEr0 0Opa3oBaHMs, a TakKe TpeOOBaHMUM K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE I1€JIeH N3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OOYyYarouerocs IO OCBOCHHIO
y4e0HOTO coIepKaHusl.

3HaHWE XUMHH CIYXXUT OCHOBOM 1751 (OPMUPOBAHUS MHPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
ponb urparT (GopMmHEpyemMble XUMHEH MPEACTaBICHUS O B3aHMMOIPEBPALICHHUIX
HEPrUH U 00 DBOJIOLMHU BEIIECTB B MPHUPOJAE, O MyTSIX PEUICHHs TII00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON U 3KOJIOTUYECKOW O€30MMacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH 1 (PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIUJICHUS U TBOPUYECKHX CIIOCOOHOCTEH
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
OKCMIEPUMEHTATBHBIX W HCCIEAOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HHU, TaK U B IPOGECCUOHATHLHON ACSITEIbHOCTH;

3HaKOMUT CO CHeNU(PUKON HAYYHOTO MBINUICHHS, 3aKJIaIbIBaeT OCHOBBI
IIEJIOCTHOTO B3TJIs[a HA €AUHCTBO MPUPOIBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TarmoM B (POPMHUPOBAHUN €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
HAYYHBIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIaJ B SKOJIOTHYECKOE
oOpa3oBaHue 00yJarONTUXCsl.

JlanHble HampaBieHUs] B OOyYe€HUM XHMMHUU OOECNEUMBAIOTCS CHEeUU(PUKON
colepKaHusi  y4yeOHOro  MpeaMeTra, KOTOPBIA  SBISETCS  IEeIarOrHYecKH
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aIaliTHPOBAHHBIM OTpa)kKeHHEM 0a30BOI HAYKH XMMUU Ha ONpeAeNEHHOM JTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHSATHI
OpPraHU4ECKON XUMUU.

CrpykTypa coaepkKaHHsl NPOrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0o nmojaxonaa K €€ m3ydeHuto. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATHM O XUMHAYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0€ 53TH CHUCTEMBl CTPYKTYpPHO OpPraHW30BaHbl 10 NPHHLIMILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanyeckoro 3akoHa J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOU CBS3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHSL K JPYromy, BBINOJHAA (YHKUMU OOBSICHEHHS W IMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH IMPAKTUYECKOIO NMPUMEHEHUS U IOIYYEHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NPHUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMS B Hayke. M3ydeHne XuMuUM NPOUCXOAUT C TNPHUBJICUECHUEM
3HaHUW M3 paHee H3YyYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyKaloluil Mupy,
«buonorus. 5—7 knacce» u «Pusnka. 7 Kiace».

[Ipy wu3yuyeHUHM XUMHUM TOPOUCXOTUT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMHYECKOM HAyKHd KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIIbBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbBI XHUMHUECKHUX
3HAHUN — BaKHEUIHX (paKTOB, MMOHATHM, 3aKOHOB M TEOPETHICCKHUX TOJIOKEHUMH,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B
OpUOOIIEHMM K HAy4YyHbIM METOAaM [IO3HAHMS TPU U3YYEHUH BEIIECTB MU
XUMUYECKUX peaKui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM NpaBUJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
IIOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE LIETH, KaK:



— (GOpMHUPOBAHHE WHTEIUIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATENbHON NEATEIbHOCTH, HAyYHbIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITIMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE ISt
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM H  €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaIOILIEr0 MHUpa, MCIHOJb3Yysl 3HAHUS U OIBIT, MOJIyYEHHbIE NPU H3yUYEHUU
XMUMHH, TPUMEHATh UX IpPHU PEIIEHUU NpoOJeM B MOBCEJHEBHOW XKHU3HU MU
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUYECKUX OTHOLLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUU JUId BBIPAOOTKH 3KOJOTUYECKU
1eIeco00pa3HOro MOBEAECHUS B OBITY M TPYAOBOM JEATENbHOCTH B ULEIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQUIsS W HAMpPaBIEHHOCTH AajbHEHIIEro
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHMHU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUSA

8 KVIACC

IlepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tenma u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATperaTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI U MOJIEKYJIbI. XHWMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTsie 1 CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0S XMMUYECKOTO AJIEMEHTA B
COEJIMHEHNUHU.

KonunuectBo BemecrBa. Moabs. MoisipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BemecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COCUHEHUH.

dusnueckre U XUMUYECKUE SIBJICHUSI. XUMUYECKasi peaklys U e€ MpU3HaAKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, MpaBujaMu padbOThl B JIaDOpAaTOpUH U
npuémMamu 0OpalleHus: ¢ JIabOpaTOpHBIM O00OPYAOBAHUEM, U3YYECHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONKCaHUE NPU3HAKOB NPOTEKAHUS XMMHUYECKUX peakuuil (pas3yiokeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIOM Oapusi, pa3jiokeHHe T'HMIPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHUeE, TUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKHU IMOBAPEHHON
CONMM, HaONIOJGHWE W  ONHMCAHWE  Pe3yJbTaTOB  NPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — a3neMeHT U mpoctoe
BelecTBo. Haxoxknenuwe kucimopona B TpUpoAe, (PU3MUECKUEe U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJly4YeHUsI KUCIOpoJa B JIabopaTOpUU M MpOMBIIUIEHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpoIiHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢p(}eKT XUMHUECKON peaklud, TEPMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHME CBOWMCTBA, MPUMEHEHHE, CIOCOObBI
nonyuyeHus. Kucmotsl u comnu.

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

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B *KU3HU 4esnoBeKa. KpyroBopot BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCHUJIOB:  cosieoOpa3yromie  (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3UUECKHE W XUMUYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kucior. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHWE W W3YUYCHHE
CBOMCTB Bogoponaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOACHCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),
uccieoBaHue  oOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaO0JII0ICHUEe U3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U ILEIOYEH,
u3zyueHne BizammoeiictBus okcuma meau (Il) ¢ pactBopom cepHOW KHCIIOTHI,
KUCJIOT C METaJUIaMH, PEaKIUid HEUTpaIU3aluu, IOJYy4YEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METajjla JAPYTMM M3 PacTBOpa COJM, PELICHUE



DKCIEPUMEHTAJIBHBIX 331ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COEIMHEHUI.

[Mepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aTroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpyNNax CXOJIHBIX 3JEMEHTOB (ILIEJIOYHBIE U IIEIOYHO3EMENIBHBIE METaJLIbI,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y THUJIPOKCHU/IBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JIUHHONEpuoAHas  (OpPMbI
[Tepronnueckoii cucrembl xumuueckux annemMeHToB [{. . Menneneesa. [lepuoasr
u Tpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbIXx 20 XMMHYECKHX  3JIEMEHTOB
Ilepuomnyeckonn cucremsl [[. 1. MenaeneeBa. XapakTepUCTHKA XUMHYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuognueckoro 3axkoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJjisipHasi W HEMOJSIpHasl) CBSI3b.
DJIEKTPOOTPULIATEIIBHOCTh XUMUUECKUX DIIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBJIEHN. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pPAacTBOPAMM KHUCJIOT M UIEIOYEH, INPOBEIECHHUE OIIBITOB,
WUIFOCTPUPYIOIIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie céasu

Peanmuszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHHM B 8 Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHaJlu3, CHUHTE3, KilaccUu(UKaIMs, M[EePUOJUYHOCTb, HaOIIO/IEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TENO,



00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3NYECKUE BEIMYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpanbl, TOpPHbBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepnonmueckuit 3axoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XAMHUYECKUX DJJEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, KM, KalblUUs W HX
COCMHCHUNW B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBl KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHUJ1a XUMHUUYECKOU CBS3U.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIUIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COCAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanuysa XuMUYecKuX peakiuii Mo pa3auyHbIM NMPU3HAKaM (IO YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3(dekTy, 1o
W3MEHEHUIO CTENEHEeW OKHMCJICHUSI XMMUYECKUX AJIEMEHTOB, N0 0OpPaTUMOCTH, MO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. lloHsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOreHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pEAKIUU U TOJOKEHUE XUMHUYECKOIO

paBHOBECHUSL.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIM  OajnaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHOU peaKunu. CocraBienue YPaBHEHUM

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HWCIOJIB30BAaHMEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckon cBsizu. CreneHpb guccouuanuu. CHUIbHbIE U C1a0bIE 3JIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIuii MOHHOTO OOMeHa,
MOJIHBIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojlell B CBeTe MpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nucconuanuu. KadectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMU KPUCTANIMYECKUX PELIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETauioB (rpadura U anmasza), CIOKHBIX BEIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEeaKLUu
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OT BO3ACHCTBUS pPAa3IMUHBIX (AKTOPOB, HCCIEAOBAHUE DBIEKTPOMPOBOAHOCTH
pacTBOpPOB BEIIECTB, MpolEecca JUCCOLMAIIMM KHUCIOT, IIeJIoYed U  coJiel
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIMX — NPU3HAKU  TPOTEKAHMs]  peakluid  HOHHOrO  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiuu pasyIoKEeHHs, COSTUHEHUS), pacliO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pEAKUUMHA HAa HOHBI, pEIICHHE
HKCIIEPUMEHTAJIBbHBIX 33]1a4.

Hemertanibl 4 MX cOeANHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajlloreHoB. XWMHYECKHE CBOWCTBA Ha MOpUMEpe  XJiopa
(B3auMOJIEHiCTBUE C MeETayIlaMH, HeMeTaJylaMH, IIejiouaMu). XJIOPOBOJOPO/I.
CongHasg KHMCIOTa, XUMUYECKUE CBOMCTBA, MONy4YeHHE, NpuMeHeHue. [leiicTBue
XJIOpa M XJOPOBOJOPOJA Ha OpraHu3M 4esoBeka. BakHeliiue XJIOopuabl U UX
HAXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okuciaeHus. CTpoeHue u (PU3NYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOia
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHYECKHE U
XUMUYeckrue cBoMcTBa. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3MUecKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENS Kjacca KHUCIOT W crneuuduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHo KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cynbdar-uon. HaxoxneHnue cepbl U €€ COCNMHEHMA B TMpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHUCIEHHS. A30T, paclpOCTPAHEHHE B MPUPOLE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupose. AMMHaK, ero
buznyecKkrue 1 XMMHUYECKHE CBOMCTBA, NOJyyeHue U npuMenenue. Coiau aMMOHus,
ux QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3HMUYECKUE U XMUMHYECKUE
cBOlcTBa (0OIlIME Kak TMpEeJCTaBUTENS KJlacca KHUCIOT U clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MMHEpaJIbHBIX
ynoopeHnil. XuMu4yeckoe 3arpsi3HeHHe OKPYKarolllel cpe/ibl COeTUHEHUSIMHU a30Ta
(KUCTIOTHBIE JOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
anyoTpornuele Monupukammu ¢docdopa, GuzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciora, GU3NIECKUE U XUMHUIESCKUE CBOMCTBRA,
nonyuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHUIA.



OOmast xapakTepuctuka 31eMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCJIEHUS.  YTJepoid,  auIOTPOIIHbIE
MOAU(UKALIUM, PACHPOCTPAaHEHHE B MpuUpojae, (U3MYECKUE U XHUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
ahdexT. YrompHas KACIOTa U €€ CONMM, UX (PU3MIECKHUE U XMMHYECKUE CBOMCTBA,
nojayyeHue U TnpuMeHeHue. KauecTBeHHass peakinusi Ha KapOOHAT-UOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIUICHHOCTH M CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHBIC MOHITUSL 00 OPTrAaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY W IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: KMUpaX, OeNKax, yrieBojax — U ux
ponu B OKM3HM 4YeJOBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COCAUHEHHUI.

KpemHuuii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, IMOJIY4YECHUE U
npumeHenue. CoenuHeHHs KpemMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcunie kpemaust (I1V) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B TIPOMBIIIJICHHOCTU. BaxHelilne CTpoUTeIbHbIE MaTepHaibl: KePaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 6€30MacHOr0 UCIMOIb30BaAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOJIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, ONBIThI, OTpaKalIue (PU3NYECKHUEe M XUMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEJUHEHHN (BO3MOKHO HKCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu cepel ©u €€  CcOeAUHEHUsSIMU  (BO3MOXHO  HCIOJB30BAHHE
BUJICOMATEPHAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACHCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIIEHHON CEPHON KUCIIOTHI, IPOBEJIEHNE KAaUeCTBEHHOM peakIuu Ha cylbdar-
MOH M HaOJIOJeHUE NpHU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (DHU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BHUJICOMATEpUAIIOB), oOpas3iiaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJydYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, MPOBEJACHHE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX IPOTEKaHHUsI, B3AMMOIEUCTBAE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BHJIEOMATEPHUAIIOB), V3y4YCHUE MOJIeIIen
KPUCTAIUTMYECKUX pEeHIETOK anmasza, rpaduta, (QyiaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aZICOPOITMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
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YCTPOMCTBOM NPOTHBOTa3a, MOJydYeHHe, COOMpaHue, paclo3HaBaHUE M M3yUCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENH CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTalTbl M UX COCTUHEHUS».

MeTaJibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHUKAa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux nonoxeHus B llepmogmdeckor cucremMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtamindeckasi CBsi3b U
METAJUTMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUH Pl
HanpspKeHU MetamioB. Ouznueckue U XUMHUYECKUE CBOMCTBA MeTailioB. O01ue
crocoObl ToydeHuss MeTtamioB. [loHSTHE O KOppO3UM METAJUIOB, OCHOBHBIC
CrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUECKHUX
anemeHToB . . MenzaeneeBa, cTpoeHHE MX aTOMOB, HAXOXICHUE B MPUPOJE.
duznyeckre U XUMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HAaTpusi W Kainusgd. I[IpruMeHeHHe MIENOYHBIX METAUIOB U HUX
COCUHECHUM.

[Ilenouyno3eMenpHbIE META/UIBI MAarHUM W KaJbLUUW: TIOJOXKEHUE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. MI. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B rpupoae. PU3ndecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AlroMuHUN: TTo10keHuE B [leproindeckoi CuCTeMe XUMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHMEe aToMa, HaxOXKIE€HHE B npupone. Puznueckue u
XUMUYECKHUE CBOMCTBA aTtOMUHUSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOEHHE aToOMa, HAXOXKJIEHUE B mpupoac. Pusnmyeckue u
XHMHUYECKHE CBOMCTBa Xkene3a. OKCubl, THAPOKCU B U comu kene3a (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ O0Opa3llaMd METAJJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOW (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLIECCA TOPEHUS XKeEJe3a B KUCIOPOIE
(BO3MOXXHO ~ HCIOJB30BAHUE  BHUJIEOMATEPUATOB), MPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KaJblHs, ATIOMUHUS, [IMHKA, JKEJIe3a
(1) u xenesza (111), menu (11), HaOmrONEHUE M ONKMCAaHUE MPOIIECCOB OKPAITHBAHWS
IJJaAMEHH MWOHAMU HATpus, Kalusl U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATFOMUHUS
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Y TUJPOKCHUJIA IMHKA, PEUIEHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxuelue
METaJUIbl U UX COCAUHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa m matepuanbl B MOBCEAHEBHOM >KM3HM 4yenoBeka. bezomacHoe
UCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momomib mnpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeiesbHas IomycThuMas
KOHIIeHTpalus Bemiects, nanee — [1/IK). Ponb xuMun B pelieHrH 3K0JIOTHYECKUX
npooIieM.

Xumuueckuii IKcnepumenm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHATHUH, SBJSIOMIUXCS CUCTEMHBIMU JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallM3, CHHTE3, KJIacCU(UKALMS, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCHEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MNapHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

dusuka: Marepus, aroMm, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, D3JICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJYNPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeTka, CIUiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OpEHHS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHThI, TUTATEIHLHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaIbl, TOPHBICE TOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIUIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3ALMHI 00yUYarOIIHUXCS.

JInyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [IEHHOCTHBIX OPHUEHTAUA W
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIECHHOCTHOI'0 OTHOLLIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEpPHOW HHGpOpMaIMei o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

MPEJCTABJICHUS] O COLMAIBHBIX HOPMAaX M MPAaBWIAX MEXKIUYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJ7lay, BBIMNOJHEHUH XUMHUYECKHUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINIM B TIpollecC€ OTOW y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHUE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3ULMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHUSI O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHWUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HAOJI0JIaeMbIX IMPOIECCOB U SIBJICHUI,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYpPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpPEC K OOYyYECHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CcamMO0Opa30BaHUIO, MPOEKTHOW W  HUCCIIEIOBATEIbCKOM
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NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHWE IIEHHOCTU >KWU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJAMMOCTU COOJNIONIEHUsT TpaBUi OE30MacCHOCTH TMpU OOpallleHUd C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOTr0 BOCIMTAHUSL:

MHTEpEC K MPaKTUYECKOMY U3YUeHHIO ITpodeccuii u Tpyaa pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJLHOW TPACKTOPUHU MPOJIOIHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOro BOCIIMTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTU COOIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKAIOIEH TPUPOJHON CPEIOM, I MOBBIIEHHUS
YPOBHSI  3KOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUSl TIJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDBI

B coctaBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC JJIA
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax W MO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBICHUIO Y4EOHOMU
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble 1ornyeckue aeficTBusA:

YMEHHUSI HKCMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACISATH UX XapaKTEPHbIC
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IPU3HAKH, YCTaHABJIMBATh B3aHMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
HOHSTHA JJI1 OOBSICHEHHS OTJENIbHBIX ()AaKTOB U SIBJICHUMN, BBIOMPATh OCHOBAHUS U
KpUTEPUHU ISl KJIaCCU(UKALMU XMMUYECKUX BEIIECTB M XMMHUYECKHX pEeakLui,
YCTaHABJIMBATh IPUYMHHO-CIIEACTBEHHbBIE CBSI3M MEXKIY OOBEKTaMHU H3Y4YECHHUS,
CTPOUTD JIOTUYECKUE PACCYXIEHUs (MHAYKTUBHbBIC, AEIyKTUBHBIE, 10 AaHAJIOTHUH),
JIeJIaTh BbIBOJIbI U 3AKIIIOUEHUS;

YMEHHME NPUMEHATh B IPOLECCe I[O3HAHUS MOHATHS (IPEIMETHBIE U
METaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENHU, UCIIOJIb3yEMbIE B XUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMUYECKON PEAKIUU — NPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33Ja4, C YYETOM
TUX MOJEIBHBIX MNPEJCTABICHUN BBISIBISATh U XapaKTEpU30BATh CYIIECTBEHHbBIC
MPU3HAKU W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IPOTUBOPEUMS B U3yYaEMbIX MPOLIECCAX U SABJICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE HCIIOIb30BaTh IOCTABIICHHBIE BOIIPOCHI B KAayeCTBE MHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KAuyeCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI I1O
IPOBEPKE MPAaBUILHOCTH BbICKA3bIBAEMBIX CYXKICHUN;

npuoOpeTeHre OImbiTa IO IUJIAHUPOBAHUIO, OPraHU3allid M MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJIoAaTh 3a XOJIO0M IpoIllecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €0 Pe3yJibTar, PopMyIUpoBaTh 000OIIEHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEOBAHUS, COCTABIATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH WU HWHTEPHPETUPOBATH HH(MOPMALUIO
pa3IMyYHBIX BUIOB U (DOPM NpeACTaBICHUS, MOIYyYaeMylO U3 pa3HbIX UCTOUYHUKOB
(Hay4yHO-TIOIyJIIpHAsl ~ JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATH NPOTHUBOPEUMBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3InYHble METOJbl W 3alpoChl MPU MOUCKE U OTOOpE
uHGOpMAIlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPENEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY TIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHHME HCIIOJIb30BaTh U AaHAJWM3UpPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:
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YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora v (WIh) JIUCKYCCUHU) IO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JNEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JeiaTh NPE3CHTALUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  JACSATENIBHOCTH  MPU  PELICHUU
BO3HHMKAIOIIMX NpOoOJIEM Ha OCHOBE Y4Y€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuuid (00cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
[IPEIUIOKEHHBIM QITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 33JIaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIMMHCS Hay4yHbl€ 3HAHMS, YMEHHUS U CHOCOOBI
JIeWcTBUM, crnermuduuecKkue g IPEAMETHONH 0o01acTh  «XHUMHUS», BB
JNEATEIbHOCTH IO  IIOJYYEHUIO HOBOTO 3HAHWA, €ro HMHTEpIpeTaluy,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAILIHSIX.

K xoniy oOyueHus B 8 kiacce npeaMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:
pacKphpIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATUH: aTOM, MOJEKYJIa,
XUMUYECKUNA DJIEMEHT, TMPOCTO€ BEUIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOAHAsT W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHUTENIbHAS aTOMHas |
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAas Macca, MaccoBas
JI0JI1 XUMUYECKOT'0 3JIEMEHTa B COCAMHEHUH, MOJIIPHBIM 00BEM, OKCU, KUCIIOTA,
OCHOBaHME, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb OKUCICHUS, XUMUYECKas
peaxiusi, Kiaccuukaius peakiuii: peakiiuu COeTUHEHHs, pEaKLUu Pa3I0KEeHUS,
peakuuu 3aMelIeHMs], peakuuu OOMEHa, 3K30- U DHAOTEPMUYECKUE DPEaKIIHH,
TEIUIOBOM 3(PQEKT peakiuu, sIpo aToma, AJIEKTPOHHBIA CJIOH aToMa, aTOMHas
opbutanb, paaMyc aroMa, XUMHUYEcKas CBS3b, MOJSpPHAsT M HEMOJsIpHas
KOBAJICHTHAsI CBSI3b, MOHHAS CBS3b, HOH, KATUOH, AaHHOH, PacTBOP, MaccoBas J0Js
BelllecTBa (IPOLICHTHAsI KOHIIEHTpPAIUsi) B PpaCTBOPE;
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WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSIThH 3TU
MOHATHS TIPU ONHMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJIEHUS (OpMyJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIPEICISITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX, CTCTICHD
OKHUCJICHHS DJIEMCHTOB B OWMHAPHBIX COCIUHCHUSIX, MPUHAIICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAaCCy COCAMHEHHH 1o (QopMysaMm, BUJ XUMHUYECKOH CBSI3U
(KOBaJICeHTHAs! M MIOHHAsI) B HEOPTaHUUYECKUX COCAMHECHUSIX;

packpeiBath  cMmbici  [lepuogmueckoro  3akona JI. U.  Menaeneesa:
JEMOHCTPUPOBAaTh  [OHHMAaHUE  MNEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJIOXKEHHS B llepuoanueckor cucremMe, 3aKOHOB
COXPAaHEHHsS] MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOTO
y4E€HUs, 3aKOHAa ABOTAIpO;

OMHUCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepronuueckoil cucTeMbl
XUMHUYECKUX AJIEMEHTOB: Pa3jinyaTh MOHITHS «TJIaBHAs moArpyimna (A-rpymnma)» u
«mobounas moarpymnmna (b-rpymnmna)», Mansie U OOJBIINE MEPUOABI, COOTHOCHUTD
o0o3HaueHusi, KoTopble wuMmeroTcas B Tadmuie «llepuoanueckass cucrema
xuMuueckux sneMeHtoB JI. M. MeHaeneeBa» C 4YMCIOBBIMU XapaKTEPUCTUKAMU
CTpPOEHHUSI aTOMOB XMMHUYECKHX J3JIEMEHTOB (COCTaB W 3apsj sijipa, oOIIee YUCIo
AJIEKTPOHOB U pACTIPEITICHUE UX IO JIEKTPOHHBIM CIIOSIM);

KiIaccu(pUIMpoBaTh  XMMHYECKHE  DJEMEHThI, HEOPTraHWYEeCKHe  BEIIECTBa,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TeroBoMy 3P DeKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA BEILIECTB PA3IMUHBIX
KJIaCCOB, TOATBEpKJasi ONHUCAHWE MPUMEpPaMH MOJEKYISIPHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOT'O COCTaBa,
BO3MOKHOCTH MTPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBUSX;
BBIUUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MACChl BEIIECTB,
MaCCOBYIO JIOJII0 XMMHUYECKOTO 3JeMeHTa 1o ¢opmysie COSIUHEHUs, MaCCOBYIO
JIOJII0 BEUIECTBA B PAacTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUUYECKOU
peakuu;

IPUMCHSITh OCHOBHBIC OIICpAllUd MBICIIUTCIIBHOM JICATCIIBHOCTH — aHalIu3 H
CHUHTE3, CpaBHEHHUE, 0000IIECHNE, CHCTEeMAaTH3aI|I0, KIIaCCU(UKAIINIO, BBISBICHUE
MPUYUHHO-CJICACTBCHHBIX CBSI3¢H — I M3YYCHHS CBOWCTB BEIICCTB U

XUMHYECKHUX PEeaKIii, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIO/ICHUE,
U3MEpEeHUe, MOICIMPOBAHUE, SKCIIEPUMEHT (pEabHbIN U MBICICHHBIN);

CJIEIOBaTh IPaBUJIaM II0JIb30BAHUS XHWMHUYECKOM MOCYyO0HM U J1a00paTOpHBIM
000pyIOBaHUEM, a TAK)Ke MpaBuiIaM oOpallleHusl C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSAMU IO BBIMOJHEHUIO JIA0OPATOPHBIX XHMUYECKUX OIBITOB IO
MOJIYYCHUIO W COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA W KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAaCcCOBOW JOJIEH PACTBOPEHHOTO
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BCILIECTBA, IUIAHUPOBaTh W MPOBOJAUTH XHMHUYECKHE OSKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C MOMOIIbI0 HWHANUKATOPOB
(;makMmyc, dheHondTarenH, METUIOPAHXK U IPYTHe).

K xonIy oOydenus B 9 kiacce npeMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TMOHSATHH: XWMUYECKHH AJIEMEHT,
aTOM, MOJIEKYJa, HOH, KaTHOH, aHHOH, IPOCTOE€ BEIIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, AJICKTPOOTPHULIATEIIBHOCTh, CTEMEHb OKHUCIICHHS, XUMHUYECKas
peaKiusi, XUMUYECKast CBSI3b, TEITIOBOU d(PPEKT peakiuu, MOJIb, MOJISIPHBINA 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOJUTHI, SIEKTPOJUTUUYECKAS IUCCOLMAIUS,
peaKIuu MOHHOIO0 OOMEHa, KaTaau3aTop, XUMUUYECKOEe paBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMBbIe peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE peakiuu,
OKHUCIIUTENIb, BOCCTAHOBUTEJb, OKHUCICHHE UM BOCCTAHOBIICHHUE, AaJJIOTPONUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, HOHHAS, METAJUTHYECKas),
KpUCTAJUINYECKasl pElIETKa, KOPPO3Us METAJUIOB, CIUIABbl, CKOPOCTh XMMUYECKOU
peakuuu, npeaenbHo nomnyctuMas konuentpanus [I/IK BemecTsa;
WJUTIOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XUMUUYECKUX MOHATHI U IPUMEHSTh 3TU
MOHATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPaIICHUN’;
MCIIOJIB30BaTh XMMHUYECKYI0O CUMBOJIMKY ISl COCTaBlieHUs (OpMyJ BELIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;
ONpENIENATh BAJICHTHOCTh U CTENEHb OKUCICHHS XHWMHYECKHUX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MMPUHAJJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIAcCy COEAMHEHH 1o GdopmyiaM, BHJA XHMHYECKOW CBsI3M (KOBaJiEeHTHa,
WOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX COCAUHEHUSIX, 3aps]l HOHA IO
XUMHUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpPax HEOPraHUYECKHUX
COCIMHEHUM, TUIT KPUCTAINIMUECKOMN PEIIETKN KOHKPETHOTO BEIIECTRA;
packpeiBaTh cMbici  [lepmogmueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHUMAHKE: OMUCHIBATH M XapaKTEepPU30BaTh TAOIUYHYIO
dbopmy Ileproguyeckoil CUCTEMBbl XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHSTHS
«rnaBHas noArpynma (A-rpymma)» u «mnobounas noarpynma (b-rpynmna)y, mansie u
OonbpIIiE  TEPUOJIbI, COOTHOCHUTH OOO3HAYEHHs, KOTOpbIE HWMEIOTCS B
MEPUOINYECKON TaONHIE, C YUCIOBBIMH XaPaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsn sapa, oOIee YHUCIO DJICKTPOHOB H
pacnpeneneHrue uX Mo JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB AJIEMEHTOB U MX COCJAMHEHUN B Mpejiesiax MaJbIX IMePUOI0B
Y TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHHS UX aTOMOB;
KJIacCUUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBI, HEOPTaHWUYECKHUE  BEIIECTBA,
XUMHUYECKUE peaKkiuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU BEILECTB, IO
TerIoBoMy J(h(exTy, MO W3MEHEHUIO CTEMECHEW OKHUCICHUS XWMHUYECKHUX
AJIEMEHTOB);
XapaKTepU30BaTh (OMHUCHIBATH) OOIMKE U CHENU(PUICCKUE XUMHUYECKHUE CBONCTBA
NPOCTBIX M  CJOXHBIX  BEIIECTB, TMOJTBEpKJas OMNUCAHUE NpUMEpaMu

MOJICKYJISIPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX XUMHYCCKUX peaKHHﬁ;
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COCTaBIISAITh YPAaBHEHUS JJIEKTPOJUTUUECKON ITUCCOLMALMM KHUCIOT, IIEI04Yer u
COJIEH, MOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKIIMii HOHHOTO 0OMEHa, ypaBHECHHS
peaKkuuii, TMOATBEPKIAAIONIMX CYIIECTBOBAHUE TE€HETUYECKOM CBA3U MEXKIY
BEIICCTBAMHU PA3JIMYHBIX KJIACCOB;

PACKpPBIBATh CYITHOCTh OKUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI MTOCPEICTBOM
COCTAaBJICHHSI SJIEKTPOHHOTO OajlaHca ATHX PEaKIINiA;

MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOYKHOCTH ITPOTEKAHUA XUMUUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBUSX;
BBIUUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAcCChl BEIIECTB,
MAaCCOBYIO JIOJII0 XHMHYECKOTO 3JeMeHTa 1o ¢opmysie COSIUHEHHs, MaCCOBYIO
JIOJII0 BEILIECTBA B PACTBOpPE, MPOBOJUTH PACUYEThl MO YPaBHEHUIO XUMHUYECKOM
peakIuu;

coOJioaTh TMpaBWJIa MOJBb30BAHUS XUMHUYECKOM MOCYJI0H U J1abOpaTOpHBIM
o0opyioBaHMEM, a TaK)Ke IMpaBuUiia OOpalleHus C BEIIECTBAMH B COOTBETCTBUM C
HHCTPYKIMSAMU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB IO
MOJTYYEHUIO U COOMPAHMIO Ta3000pa3HbIX BEMIECTB (aAMMHaKa U yIIEKUCIIOro Ta3a);
MPOBOJIUTh PEAKIIUM, IOATBEPXKAAIOIMIME KAaYEeCTBEHHBIM COCTAaB Pa3IMYHBIX
BEILIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPHA-, OpOMHUJI-, HOAUI-, KapOOHAT-,
dbocdar-, cunmkar-, cynbhar-, TUIPOKCUI-UOHBI, KAaTHOHBl aMMOHHUSI U HOHBI
M3YUYEHHBIX METAJIJIOB, MTPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

MPUMEHSThL OCHOBHBIC OIEpPAllUd MBICIUTEIIBHON JESATEILHOCTH — aHalIu3 WU
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHNWEe, CHCTEMATHU3alldi0, BBIABICHUE IPUUYUHHO-
CJICJICTBEHHBIX CBSI3€W — JIJISI U3YUYE€HUS CBOMCTB BEIIECTB MU XUMHUYECKHUX PEAKIIHM,
CCTECTBCHHO-HAyYHBICE  METOJbI  TIO3HAHMS —  HAONIOZEHHE, HW3MEpeHue,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HanmeHnoBaHue pa3ae/ioB U TeM Komriecrso wacon JuekTpoHHbIE (HUGPOBHbIE)
n/m NporpamMMel Bcero ;(;;:pr(:ﬂw”e ;I%z:)l;l?qeckne o0pa3oBaTejibHbIE PeCypChl
Pa3nean 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
11 cormmomamnnmpameckoi |5 2 Busmitorera LIOK
ESTEIBHOCTH HElOBEKA https://m.edsoo.ru/7f41837c
12 BemecTBa 1 xumMuueckue 15 1 bu6nmorexa LIOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopoa. Ilonstue 06 6 1 Bbu6moteka [JOK
OKCHJIaX https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstue o kucinorax u 8 1 bubmmnoreka HOK
COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmorexa LIOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubmnoreka IIOK
HEOPTraHUYECKUX COCTUHECHUI https://m.edso0.ru/7f41837¢c
Hroro no paszneny 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoanyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaeneeBa. CTpoeHue aToMOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/IC.]Il/lTe.]II)HO-BOCCTaHOBI/ITeJIbHl)le pealcm/m

[Tepuonnuueckuii 3aKOH 1
[Iepuonnueckas cucrema

3.1
XUMHUYECKUX dieMeHToB /I, 1.
MenneneeBa. CTpoeHHe aToMa
32 XuMHYeCKas CBS3b.

OKHUCIIUTENBLHO-

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c

BOCCTAaHOBUTCIIBHBIC PEAKIINN

Hroro no pazueny 15 BH6H_HOTeKa HOK
https://m.edso0.ru/7f41837c
PeszepBHOE Bpems 3 bubmorexa [IOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrpoapnbie Ilpaxruieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecype
Pa3znea 1. BemecTBo 1 XUMHYeCKHEe peaKkul
11 [ToBTOpEHME 1 yriyOJIeHUE 3HAHUH OCHOBHBIX 5 1 bubmuorexa [JOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
peaKiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. 8 1 1 bu6mmoreka [IOK
XUMHYECKHE PEaKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pazgen 2. HeMeTaJJILI M X CO€IHHEHUSA
21 OO01mas xapakTepUCTHKA XUMUYECKUX 4 1 bubnnoreka [JOK
anemeHToB VIIA-rpynmebl. ["anorens https://m.edso0.ru/7f41a636
22 mewemnon ViArpyrim, Copar ot 6 buGmnoresa LIOK
U https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepucTUKa XUMHUUECKIX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 Eggsﬁ?/ﬁéezzg(,)r{f/? 112636
COCTMHEHUS
24 mewemnon MAcrpymme, Visepon n pevii 6 ) p  bubmoreralIOK
N —— https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 25
Pa3nen 3. MeTasuibl U UX COeIMHEHUS
. bubnmoreka [JOK
3.1 Obmpae cBoiicTBa MeTaNIOB 4 https://m.edS(I)lo.ru/7f41a636
3.2 Baxuelimme MeTauTbl 1 UX COSTUHCHUS 16 1 2 bu6mmoreka [{JOK
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Hroro no pazueny 20

Pasue.n‘ 4. XumMus ¥ OKpYy:Kalas cpeaa

4.1 BemectBa 1 MaTepuaisl B )KM3HU YEJIOBEKA 3 bubmmorexa LOK
https://m.edsoo.ru/7f41a636

Hroro mo pazueny 3

PezepBHOE Bpems 3 bubmorexa LHOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KoJunyecTBo 4yacoB Jara DJIeKTPOHHBbIE HU(PPOBLIE
/i Tema ypoka Beero Kourpoubnblie IIpakrnuyeckue u3yuenus o0pasoBaTe/bHbIE
padoThI padoThI pecypcnl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bubnunoreka LIOK
yeoBeka. Tena u BemecTra https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUH 1 bubsmorexa [IOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuna
3 paboThI B 1a00paTOpUN U PUEMBI 1 bubmmoreka [JOK
obparienus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucteie BemecTBa U cMech. CIocoObl 1 bubnunoreka LIOK
pasjenaeHus cMeceit https://m.edsoo.ru/ff0d26ca
S cwecett (na mpuepe omonin noapenoli 1 Bumaoress LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnuoreka [TOK
6 AATOMBI 1 MOJICKYTbI . https://m.edscL)E).ru/ff0d2a6c
7 XUMUYECKUE dTIEMEHTHI. 3HAKU (CHMBOJIBI) 1 bubnmnorexa [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 ClIOKHBIC BEMIECTBA 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2d50
10 ?(?:hquneziz(;ﬂ;g;;ay;zcgﬁezeTﬁgEIE.aTOMOB 1 bubmmorexa [IOK
' https://m.edsoo.ru/ff0d2eae
XUMHYECKHX 3JIEMEHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. 1 but6mmorexa [IOK
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OTtHOcHuTENnbHAS MOJICKYJIsIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast qoJsI XUMHUYECKOT0 DJIEMEHTA B bub6numoreka [IOK
COEUHCHUHI https://m.edsoo.ru/ff0d350c
13 Kommnuectso Bemecrsa. Moiubs. MoisipHas Bu6muoteka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6nuoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS Bbu6muotexa [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubmmoreka [JOK
XUMUYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
17 BrruncieHus Koau4uecTBa, Macchl BEIECTBA bu6nunorexa LIOK
10 YPaBHEHHSM XUMHYECKUX PEAKIUi https://m.edsoo.ru/ff0d5708
K nUKAIHI XUMAYSCKIX KITUH
18 (CJ(I)aéC,I[(;/IHq;HI/Iil[HpaSJIOX(eH?:}I 33151)21211161;11/1;1 Bubmzorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 | smmmnoncmen. Obotmeme Bu6morerca LIOK
) . https://m.edsoo.ru/ff0d40c4
cHUcTeMaTu3aIusl 3HAHUI
20 KonTponbnas padorta Nel mo teme bubmmnorexka HOK
«BerecTBa 1 XUMHUECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
B — CMeECh I'a30B. TaB B .
21 KEZ?‘I}(;)[()O,I[ C_ SJ(':IGMZf{(; Higgcioe (;quy:caTBo bubmmorexa LHOK
' https://m.edsoo.ru/ff0d448e
O30H
duznyeckre 1 XUMHUYECKHE CBOMCTB
22 KI/Icgnope(;:(a ?peaKI_II/II/I SEHCECiII:H CrogeHI/Ie) bubmorexa ITOK
’ ’ https://m.edsoo.ru/ff0d4614
ITonsarme 00 okcumax
Il Bl II HUA KA B
23 5360(;:[;)3.6’[0p1/101j11 ﬁqrprMLIm(jlnecl){r;{O(iI;H bubnmorexa LIOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
24  TemoBoii 3 HEKT XUMHIECKON PEeaKInH, bubmuoreka [JOK
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IIOHATHUEC O TCPMOXHUMHUYCCKOM YPAaBHCHUMU,
OK30- U SHAOTCPMHUUCCKHUX PCAKIUAX

TorumBo (HedTh, yroiab U METaH).

https://m.edsoo.ru/ff0d4790

bubnunorexa LIOK

25  3arps3HeHHe BO3/yXa, CIOCOOBI €To hitps://m.edsoo.ru/ff0d4cda
MIPEIOTBPALICHUS
26 llonyuene 1 cobupantic tneropota Bufimorera [IOK
N ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Bonopon — 351eMeHT 1 IpOCTOE BEIIECTBO. Bu6mmoreka [JOK
Haxosxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkrue 1 XUMUYECCKHE CBOMCTBA bubmuoreka [{OK
Bosopoza. [IpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KUCIOTAX U COJIAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl moTy4eHust BOAOPO/Ia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 dlonyenme n cobmpane soopona Bumiorexs LIOK
N ’ https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €ro CBOMCTBY
. N bubmuoreka [{OK
32  MomnspHblii 006EM Ta30B. 3aK0H ABOTAIPO hitps://m.edsoo.ru/ff0d542e
o | itk s e B LOK
- https://m.edsoo.ru/ff0d55a0
BEIIECTBA WIN 00BEMY
o | et s s o o BuGaioress LOK
¥ https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
35  ®Dusnueckue U XUMUYECKUE CBOWCTBA BOJIBI bubmorexa HOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 00 bubnuotexa [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bona KaK paCTBOPUTCIIb. HaCI)IH_[eHHBIC n

37 HEHACBILLIEHHbIE pacTBOPBL. MaccoBas 101 bubmmorexa LIOK
' https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOpE
o
3 dlpuroromsenne pacraopes o onpererinoi ubmiotexa LIOK
N N . https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JI€il paCTBOPEHHOTO BEILIECTBAY
39 KontponbHas padota No2 o teme bubmuorexa [IOK
«Kucnopon. Bonopoxa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KIacCHPUKALINS, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
5L xnenormumn, oonomium n potepmix BuGmorera LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bubmmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45  TlomydyeHue U XUMHUYECKHE CBOMCTBA KUCIIOT bubmorexa HOK
https://m.edsoo.ru/ff0dfee2
16 Comnu (cpeanue): HOMEHKIIATypa, CIIOCOOBI bubmuoreka [IOK
MOJTYYeHHS, XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47  OKCTIEDHMEHTATLHBIX 337124 10 TeMe bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnyeckas cB3b MEXKYy Ki1accaMu bubmuoteka [IOK
HEOPraHUYeCKUX COCTUHECHUI https://m.edsoo.ru/00ad9a50
49  OOoOmuieHre M CUCTeMAaTU3aIMsl 3HAHUH bubmorexa OK

https://m.edsoo.ru/00ad9ch?2
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KontponbHas padota Ne3 no teme

50 "OCHOBHBIE KJIACChl HEOPTAHHUECKIUX Bubmiorexa LIOK
. P https://m.edsoo.ru/00ad9ela
COEINMHEHUI
51 | ot oronton, Honrmae o CpyIaR BuGamorexa LIOK
: pyn https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
52 | ctocens mommtoo srHeOe T B BuGamorexa LIOK
T https://m.edsoo0.ru/00ada52¢
Menneneesa
53 Ilepuopl, rpyIIIbL, 1O IIBI Bubmiorexa LIOK
PHOJBL, TPYITIBL, HOATPYIT https://m.edso0.ru/00ada52¢
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIZIED. bubmmoreka [JOK
U3oToms! https://m.edsoo.ru/00ada342
g5 | oo s obaren srowce Bumorea 10K
PHO T https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTeprucTUKa XUMHIECKOTO BH?MCHTa o Bubsorexa [IOK
56  ero monoxxenuto B [lepuonndeckoii cucteme )
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ajis
57 pa3BuTUA HayKu U npaktuku. . 1. bubmuoreka [IOK
MenieneeB — y4EHBIH, TeIaror u https://m.edsoo.ru/00ada96e
rpaxJIaHuH
5B | mamon vty Beenooontick BuGamorexa IOK
P https://m.edsoo.ru/00adaab8
MpoBepoyHas pabora
59 I/IOHHaSI XUMHUYCCKas CBA3b BI/I6HI/IOTCK3. HOK
https://m.edsoo0.ru/00adac34
60 KoBanenTHas nonsapHas XUMHUYECKAs CBI3b Bubmorexa OK
P https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
61 KoBasieHTHas1 HEMoOsIpHAs XUMUYECKas CBSI3b

https://m.edsoo.ru/00adaab9
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bub6nmoreka [IOK

62 | CrencHp OxuCICHHS 1 https://m.edsoo.ru/00adae28
63 OKHCIUTENEHO-BOCCTAHOBUTEIIHHBIC PEAKIIHH 1 Bubmorexa HOK
https://m.edsoo.ru/00adb076
64 KontponbHas padota Ne4 o reme 1 bubmuorexa [{OK
«CtpoeHue atoma. XMMUYECKasi CBS3b)» https://m.edsoo.ru/00adb076
65 OKHCIUTEIN U BOCCTAHOBUTEIN 1 Eggg?ﬁ;e‘;iggﬁ/ma db486
66 PesepBHrlit ypok. O60011eHNE 1 1 bu6nmorexa LIOK
cUucTeMaTU3als 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHrlit ypok. O60011eHNE 1 1 bu6nmorexa LIOK
cUCTeEMaTU3als 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PezepBHbiit ypok. O6001eHne u 1 Bu6mmoteka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoauuyecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne
Tema ypoka Konrtpoabsnbie IIpakrnuyeckue o0pasoBare/ibHbIC
n/n U3yUYEeHHUs
pecypchl
Ilepuomnueckuii 3axkoH. [leprnoanueckas
1 CI/I(?FCMI; XAMUYECKUX 3HeMIe)HT(I)[B A" bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
2 XI/IMI/I‘IeCKIPiIX DJIEMEHTOB IIEPBBIX TPEX Bubmorexa IOK
PBBIX TP https://m.edsoo.ru/00adb6b6
MIePHOJIOB
Knaccudukanus u HoMeHKIaTypa bu6nmnorexa LIOK
3 )
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XUMHUYECKOI CBSI3U U THUIIBI bubnunoreka LIOK

KPpUCTAINIMICCKUX peHléTOK

https://m.edsoo.ru/00adbac6

KonTponbnas padora Nel no teme
5 «IToBTOpEHUe U yriydiaeHne 3HaHUH
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca»

6 Knaccudukanms XuMuueckux peakiifii mo
Pa3IMYHBIM IPU3HAKAM

bu6mmoteka IIOK
https://m.edsoo.ru/00adbch0

[ToHsTHE O CKOPOCTH XUMUUYECKOMN
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U
TETEPOTreHHBIX PEAKIUAX

bubmuoreka [{OK
https://m.edsoo.ru/00adbe9a

[ToHsATHE O XMMUYECKOM PaBHOBECHM.
8 @akTOpPBI, BIUSAIOIINE HA CKOPOCTh

XUMUYECKON PEAKLIUU U ITOJIOKEHUE

XUMHYCCKOT'O paBHOBECHUA

but6mmorekxa [IOK
https://m.edsoo.ru/00adc28c

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC bubnuotexa [JOK

9 .
peakuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON JUCCOLMALINH. bubmuoteka [IOK

10

CunbHbIe U clladble AIEKTPOJIUTHI

https://m.edso0.ru/00adcd68
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bub6nmoreka [IOK

1 VoHHbIC ypaBHCHHA peaiiHi https://m.edsoo.ru/00add448
12 oonosami » caere mpescranteni 6 Bubmorera LIOK
bt https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOLIHAIITT
13 mpererasmen 06 smepommIeckoi Bu6morera LIOK
bex P https://m.edsoo.ru/00add8h2
JUCCOIUAIINU
14 [TonsTHe 0 THIPOIU3E COCH bubsmorexa [IOK
AP https://m.edsoo.ru/00add9d4
. bubmuoreka [{OK
15 O06o01IeHre ¥ cuCTeMaTU3alus 3HAHUH https://m.edsoo.ru/00addd12
16 [IpakTuueckas padorta Ne 1. «Pemienue bubnnoreka [JOK
IKCIIEPUMEHTAIBHBIX 33129 https://m.edsoo.ru/00addbfa
17 Onevpommimeeta mnecoumaia Butimotexs LIOK
P A LA, https://m.edsoo.ru/00addecO
XUMHUECKHE PEAKIIUU B PACTBOPAX)»
18 OO6mrast XxapakTepUCTHUKA rajJOTeHOB. bubmuorexka [IOK
XMMHYecKue CBOWCTBA Ha ITPUMeEpe XJiopa https://m.edsoo.ru/00addfe2
o | Cmpmonron Conmes Bumorera 0K
> TTOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 lonyuenic conmmon Ricrors, woyscie Bubmnorera LIOK
Oy » I3V https://m.edsoo.ru/00ade348
e€ CBOMCTB»
| s T o LOK
DeaKHi, g p A https://m.edsoo.ru/00ade488
M30BITKE
29 OO6mrast xapakTeprucTuka 3J1eMeHTOB VIA- bubnuotexa [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
23 ANOTpOITHBIE MOJM(PUKALIUN CEPBI. bubmuoteka [IOK

Haxosxnenue cepsl 1 €€ coeTMHEHUH B

https://m.edsoo.ru/00ade64a
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npupoje. XMMHYECKHUE CBOMCTBA CEpPbI

CepoBogopo/i, ctpoeHue, Gpuznyeckue u

bub6numoreka [IOK

24 XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
25 gﬁgﬁgizngé )S/I?\E:III?:CII((PI/II?:;(?I;ICTBa bubmorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMHYECKHE PEaKIUH, JeKAIME B OCHOBE
e | TSMSTo oss o B LOK
' . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COCTUHEHUSMH CEPBI

27 Brrunciaenne MaccoBoil 10K BEIXOAA bubnunoreka LIOK
MPOJIyKTa PeaKiuu https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTuka 31eMeHToB VA-

28 rpynibl. A30T, pacClipOCTpPaHEHHUE B bubnnorexa [JOK
npupoie, GU3nvIecKue U XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMUak, ero Gu3NYECKue 1 XUMUIECKHE bu6nmorexa LIOK
CBOMCTBA, MOJYYCHUE U MPHUMEHCHUE https://m.edsoo.ru/00adf004

o
0 lonyuerme asminasa, wsysere e BuGmorera LIOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KuCoTa, €€ (pru3ndeckue u bubmmnoreka HOK
XHUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHnE HUTPATOB U COJNEN

32 aMMOHHS B KAYECTBE MUHEPATbHBIX bubnuotexa [JOK
ynobpenuit. XuMuueckoe 3arpsisHeHHe https://m.edsoo.ru/00adf518
OKpY KaloIel Cpebl COeAMHEHUSIMU a30Ta

3 Gospoprt cicrors hrmctie Bubmorexa LIOK

. https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
34 Hcnonb3oBanue GochaToB B KaueCcTBE bubmuoteka [IOK
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MUHEpaIbHBIX YI0OpEHUI. 3arpsi3HeHNE
MIPUPOIHOM cpefbl hochaTamu
VYrnepon, pacipocTpaHeHue B IPUPO/IE,

https://m.edsoo.ru/00adfc20

bubnunorexa LIOK

35 <
busnvecKre 1 XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yrieposaa, ux GU3nYECcKue u
36 XAMUYCCKHE CBOMCTBA. DKOJIOTUUCCKHUE bubnunoreka LIOK
POOJIEMBI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
. Bubmunorexa IHOK
37 VronbHasA KHCI0Ta U €€ COIn ) 1
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme Bu6muorexa LOK
38 "[TosrydeHne yrieKucioro rasa.
https://m.edsoo.ru/00ae027e
KadectBeHHas peakiyus Ha kKapOoHAT-HOH" P
[TepBoHavaIbHBIE TOHATHS 00
bubnunoreka LIOK
39 OpraHNYeCKHUX BEIIECTBaX KaK O
p » https://m.edsoo.ru/00ae054e
COCIMHECHUSX YTIIepoia
. bubmnoreka IIOK
40 Kpemuwnii u ero coenmuueHust ) 1
https://m.edsoo.ru/00ae080a
ITpakTuyeckas padora Ne 5. Pemenue
41 AKCTIIEPUMEHTAIIbHBIX 3a71a4 110 TEME bubmuorexa [IOK
«BaxkHeme HeMeTalIbl U UX https://m.edsoo0.ru/00ae0bf2
COCTMHEHUS
Kontponbnas padota Ne3 no teme Bubnmorexa [IOK
42 «BaxkHele HeMeTauIbl 1 UX
COCITHHCHIS https://m.edsoo.ru/00ae0el8
OO01mmas XxapakTepruCTHKa XUMHUIECKUX
43 3JIEMEHTOB — METAJIOB. MeTajuimyeckas bubmuoreka [{OK
CBSI3b M METAUTMYECKAs KPUCTAILTHYESCKAs https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKHE CBOMCTBA METAJLIIOB
XUMUYECKHE CBOMCTBA METAJJIOB.
. . bubanoreka [JOK
44 DNEKTPOXUMHUECKUNA Psi/I HAMIPSKEHUH 1

MCETAaJJIOB

https://m.edsoo.ru/00ael1156
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OO6mue crmocoOb! MOTYYSHUST METaJLIOB.
CrnaBel. Beraucnenus mo ypaBHEHUSIM

bubnunoreka LIOK

45 XUMHUYECKHX PEaKIUii, €CIIH OJHH U3 https://m.edso0.ru/00ae1156
pEareHTOB COJEPKUT MPUMECH
46 [TonsiTHe 0 KOPPO3UU METAIIIOB BH6H_HOTeKa 0K
https://m.edsoo.ru/00ae1278
bu6nuoreka [IOK
47 Ienotnpre Merabl https://m.edS(IJlo.ru/Oan14b2
48 OKcHIBl ¥ THAPOKCUIBI HATPHUS U KJTUS EH6H_HOTeKa 0K
https://m.edsoo.ru/00ae14b2
49 IllenoynO3eMeNbHBIC METAJIbI — KAJIbIIUH bubmuoreka [{OK
1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxuelinme coefMHEHNS KaJIbLIU Bubmorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHNEe U CUCTEMAaTH3aIUs 3HAHHIMA
50 K&cTKoCTh BOJBI U CIIOCOOKI €€ bubnunoreka LIOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
S "eeoons somtmmeromn & Butmorexa LIOK
yorpaners” https://m.edsoo.ru/00aelae8
. bubnuoreka [{OK
>4 AsomHHH https://m.edsc]i).ru/Oan1c64
55 AmdorepHbIe CBOMCTBA OKCHA U bubmuoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
56 Keneso https://m.edsg).ru/Oan1d86
57 Oxcupsl, TuIpOKCH B U conu xxene3a (1) u bubmuoreka [{OK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O060011IeHrEe U CUCTEMAaTH3al|s 3HAHHMA
59 [IpakTuueckas padbora Ne 7. Pemenue bu6muoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TEME

https://m.edsoo.ru/00ae3de8
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«BakHelmme MeTaaIbsl 1 UX COCOAUHCHUA»

Bbruuciienus no ypaBHEHUSIM XUMHUYECKUX
peakuui, eciiv OVH U3 PEarcHTOB JaH B

60 M30BITKE WIIN COJACPKUT IPUMECH. 1 bubmorexa [IOK
N https://m.edsoo.ru/00ae1750
Brruucnenust MaccoBoil 101U BbIXOa
MIPOJYKTa peaKiuu
61 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1
62 KontponbHas padota Ne4 o reme
«Baxuelnme MeTayuibl K UX COCTUHEHUS
63 BeniecTBa 1 maTepuaisl B TOBCEIHEBHOM 1 bubnunoreka LIOK
JKM3HH YEITOBEKA https://m.edsoo.ru/00ae3f50
64 XHMMHMUYECKOE 3arpsA3HEHUE OKPYXKaIOIEen 1 Bbu6moteka [JOK
cpebl https://m.edsoo.ru/00ae4270
65 Pons xuMHM B pelieHUN 3KOJIOTUUECKAX 1 bubnnorexa [JOK
npoOiem https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6001eHne u 1 Bbu6mmotexa [JOK
CHCTEMATH3alAs 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O6o011eHNE U 1 bubmuoteka [IOK
cUCTEMaTU3alUs 3HAHUI https://m.edsoo0.ru/00adb33c
68 PesepBHblil ypok. O60611eHNE 1 1 bubmmnorexka HOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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CITOCOBbbI OIEHKHU JOCTU/XEHUS YYAIIUMUCS IIJIAHUPYEMbIX
PE3YJIbTATOB

PesynpraThl 00yueHUs] XMMHUHU JIOJDKHBI COOTBETCTBOBATh OOIIMM 33/1a4aM MpeaMeTa u
TpeOOBaHUSIM K €ro yCBOCHMIO. Pe3ynbTaThl OOy4yeHHUS OIEHMBAIOTCS MO MNATHOAUIbHOMN
cucreme. [Ipy oOlLleHKE YUYMTHIBAIOTCS CIEAYIOUINE KAueCTBEHHBIE I10KA3aTeNId OTBETOB:
rIyOMHa (COOTBETCTBHE HM3YYEHHBIM TEOPETHYECKUM  OO0OOIIEHUSM); OCO3HAaHHOCTH
(cooTBeTcTBHE TpeOyEeMbIM B IIPOrpaMMe YMEHHSM MPUMEHATH MOJyYSHHYI0 HH(POPMAIIHIO);
MOJTHOTA (COOTBETCTBHE O0BEMY MPOTPAMMbI U HH(POPMAITUN YUCOHUKA).

[Ipu oOIEHKE YYUTHIBAIOTCS YWCIO MW XapakTep OIIMOOK (CyLIECTBEHHBIC WIIH
HECYIIECTBEHHbBIE).

Cywecmeennvie owubKU CBSI3aHBI C HEJOCTATOYHON TIIyOWHOW W OCO3HAHHOCTBHIO
oTBeTa (HampuMep, YJalluicss HeMPaBHIIbHO YKa3aJl OCHOBHbIE IPU3HAKU MOHSTUMN, SIBICHUH,
XapaKTepHbIe CBOMCTBA BEIIECTB, HEMPABMIBHO C(HOPMYIHPOBAI 3aKOH, MPABIIIO U T.II. WIA
y4yaluiicss He CMOT IPUMEHUTh TEOPETHUECKHE 3HAHHS JJisi OOBACHEHUS W MpeICKa3aHus
SIBJICHHU, YCTAHOBJICHUS! TPUYMHHO-CIICJCTBEHHBIX CBSI3€H, CpaBHEHHS W KiacCHU(UKAIUH
SIBJICHUH | T.I1.).

Hecywecmeennvie owubKu ONpenenstoTcsi HEMOIHOTONW OTBETa (HarpuMep, yInyuieHue
U3 BUJA KAaKOro-In00 HexapaKTepHOro (hakTa Mpu OMHMCAHWU BelecTBa, Iporecca). K Hum
MO>KHO OTHECTH OT'OBOPKH, OTIMCKH, JOMYIICHHBIC [0 HEBHUMATEIHHOCTH (HAaIpuMep, Ha J1Ba
u Oonee ypaBHEHHUS pEaKIMii B IOJHOM HMOHHOM BHJE JOMYyIIeHAa OJHA OIMOKa B
0003HAYCHHUH 3apsia HOHA).

Pe3ynbrartel oOyueHUsi MPOBEPSAIOTCS B MPOLECCE YCTHBIX U NMHUCbMEHHBIX OTBETOB
YUAIIUXCS, & TAKKE TPU BHITOJTHEHUN UMH XUMHUYECKOTO SKCIIEPHMEHTA.

Ouenka TeopeTH4eCKMX 3HAHUM

Ilpu oyenusanuu omeema nHeo6xo0UMO yuUMbIEAMb 81A0EHUE YUAUWUMCL MAMEPUATOM
meKyujeti memvl U UCHONb308AHUE 3HAHULL, YMEHUI U HABLIKO8 paHee U3VUeHHO20 Mamepuaia
HA OCHOBAHUU YCMHO20 UU NUCOMEHHO20 OMBEema yuaue2ocs.

Ouenka «5»: OTBET MONHBIA W TMPABWIbHBI Ha OCHOBAaHUU H3YyYEHHBIX TEOPHIL;
MaTepuall HM3JI0KEH B OIPEIEIIEHHONW JIOTUYECKOH ITOCIIe0BaTeIbHOCTH, JUTEPATyPHBIM
SA3BIKOM; OTBET CaMOCTOSTENbHBIN. Jlomyckaercss ofHa-IBE HECYIECTBEHHbIE OIINOKH,
KOTOPBIE YUAIIHHCS CAMOCTOSTENFHO UCTIPABIISET B XOJIE OTBETA.

Ouenka «4»: OTBET MOJHBIA M TMPABWIbHBI Ha OCHOBAaHUU H3YyYEHHBIX TEOPHIL;
MaTepuall M3JI0)KEH B OIpPEISIIEHHONW JIOTUYECKOH IOCIIeA0BAaTENbHOCTH, MPH ATOM
JIOMYLIEHBI JIBE-TPH HECYIIECTBEHHbIE OLIMOKH, UCIIPABIECHHBIE 110 TPEOOBAHUIO YUUTES.

Onenka «3»: OTBET MOJIHBIM, yyaliuiics BIaJeeT MaTepuaioM TEKylled TeMbl U
NPOIIGHHOTO MaTepHuajga, HO NpPHU ATOM JIONMYyIIEeHa CYIIECTBEHHas OIIMOKAa WJIM OTBET
HETIOIHBIN, HECBSI3HBIM.

Ounenka «2»: mpu oOTBeTe OOHAPYKEHO HEMOHHWMAHHE YYallUMCs OCHOBHOTO
coliepKaHUsl y4eOHOrOo MaTepuaja WM JOMYIIEHBl CYIISCTBEHHBIE OIIMOKH, KOTOPHIE
yUaIluiicsi He MOKET UCTIPABUTH NP HABOSIIUX BOMPOCAX YUUTEIS.

Ouenka «1»: oTCyTCTBHE OTBETA.

OneHka YIKCIEPUMEHTATbHBIX YMEHUI

Ounenka «5»: pa0boTa BBHIMOJIHEHA MOJHOCTHIO W TPABWIBHO, CIENAHBI MPaBUIIBHBIC
HAOJIOACHNS U BBIBOJBI; SKCIIEPUMEHT MPOBEJIEH 110 TUIaHY C YU4eTOM NpaBMil 0€30acHOCTH
KHU3HENEATSIFHOCTH W TPaBHJI PadOTH C BEHmIECTBAMH M OOOPYIOBAaHUEM; TIPOSIBICHBI
OpPraHU3aIMOHHO-TIPAKTUYECKHE YMEHHS W HaBBIKM (TIOJCPKUBAIOTCS YHCTOTa pabodero
MecCTa 1 MOPSII0K Ha CTOJIe, SKOHOMHO HMCIIOJIB3YIOTCS peakTuBbI). OTueT 0 pabote ohopmiieH
6e3 oImunOOoK, MO TIaHY ¥ B COOTBETCTBUU C TPEOOBAHUSAMH K O()OPMIICHHUIO OTYETA.

Ounenka «4»: paboTa BBINOJHEHA MPABUIBHO, CIENaHbl MPaBUIbHbIE HAOTIOACHUS U
BBIBOJIbI, HO TP 3TOM OKCIIEPUMEHT MPOBEAEH HE IMOJHOCTHIO WIH JIOMYILEHBI
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HECYIIECTBEHHbIE OIIMOKM B paboTe ¢ BeuiecTBaMu U 00opyaoBanueM. JlomymieHs! onHa-1Be
HECYIIECTBEHHbIE OLIUOKU B 0OPMIIEHUH TUCHbMEHHOT'O OTYETa O paboTe.

Ounenka «3»: paboTa BBHINOJIHEHA MPABHIBHO HE MEHEEe YeM HAaroJOBUHY WIN
JIOTyIlleHA CYIECTBEHHAsl OIMOKAa B XOJ€ SKCIEPUMEHTa, B OOBSICHEHHH, B O()OpMICHUU
paboTbl, B COOJNIOJCHMM TPaBHJ OE30MACHOCTH JKU3HEAEATENBHOCTH Mpu pabdoTe ¢
BelIeCTBAMH M OOOpYyJOBaHUEM, KOTOpas UCHpaBIsSeTcsl MO TPeOOBAaHUIO YUHUTEIS.
JlonymieHbl OJHAa-ABE CYIIECTBEHHbIE OMMOKM B OQOPMICHHHM IMHUCHBMEHHOTO OTYETa O
MpaKTU4YeCcKon pabdoTe.

Otrmerka «2»: pomymeHsl aBe (u Oojee) CyliecTBEHHbIE OMIMOKM B XOZe
JKCIIEPUMEHTa, B OOBSCHEHUH, B O(OPMIIEHMU MHUCBMEHHOrO oOTyeTa o paboTe, B
COOJIIOJICHNH TPaBWJI OE30MAaCHOCTH KH3HEICATEILHOCTH MpH padoTe ¢ BEIIECTBAMH U
000pynoBaHUEM, KOTOPBIE YUAIIUHCS HE MOXKET UCIIPABUTh JIaXe 10 TPEOOBAHUIO YUUTEIIS.

OtMmertka «1»: paboTa HE BBIIIOJIHEHA, Y YUALlErocs OTCYTCTBYIOT SKCIIEPUMEHTAIIbHBIE
yMeHHUsI, He 0(pOpMIIEeH TUCHMEHHBINA OTUYET O MPOBEACHUU PAOOTHI.

Onenka ymeHH# peliaTh IKCIIePUMEHTAJIbHbIE 3a1a4H

Ouenka«S»: TIIaH pemeHusl COCTaBJIeH MPAaBUIBHO; MPABUIBHO OCYILECTBIEH MOAOOp
XUMHUYECKUX PEAKTUBOB U 000PYI0BaHUS; JAHO MOJHOE OOBSCHEHUE U C/IENIaHbl BHIBOJIBI.

Ounenka «4»: MIaH peleHus: COCTaBIIEH MPaBUIIbHO; MPAaBUIBHO OCYIIECTBIIEH MOA00D
XUMAYECKHX pPEAaKTUBOB M O0OpyIOBaHHs, IIpH OSTOM JOMyHmIeHO He Ooiee JBYX
HECYIIECTBEHHBIX OUTMOOK B 00BSICHEHUU U BHIBO/IAX.

Ounenka «3»: M1aH peleHusl COCTABIIEH MIPaBUIIbHO; NPAaBUIIBHO OCYIIECTBIIEH 110A00D
XUMHUYECKUX PEaKTUBOB M OOOpYyIOBaHHUS, HO JIOMyIIEHAa CYIIECTBEHHas oOmuOka B
OOBSICHEHUH U BHIBOJAX.

Ouenka «2»: nomymieHsl ABe (1 O6osee) CylIeCTBEHHbIE OIMIUOKU B TJIaHE PEIICHHUS, B
moAdOpe XUMHUECKUX PEAKTHBOB M 000pYAOBaHUs, B 00BSICHEHUH U BHIBOJIAX.

Ouenka «1»: 3a7a4ya He penieHa.

OneHka yMEeHUH pelaTh pacueTHbIE 3a/1aul

[Ipy olleHWBaHWU pEIIEHUs PACUETHBIX 3aJa4 HEOOXOAMMO YUUTHIBATh BIaJIEHUE
3HAHUAMU TEOPETUYECKOTr0 M MPAKTHUYECKOr0 MaTepuaiga, YMEHUSMU M HaBBIKAMH €ro
WCIIOJIb30BaHHUS 1711 COCTABJICHHMS TUIAHA PEIICHUS 3aJa4 U BBINOJHEHUS YIPAKHEHUMN.

Ounenka «5»: IpaBWIBHO MOHSTO 33/IaHUE, COCTABIIEH AJTOPUTM DELIEHUsS 33a/]a4H, B
JIOTUYECKOM PACCYX JACHUH U PEIICHUH HET OIIMOOK, MOJYYeH BEPHBIA OTBET, 3a7aua pelieHa
paIrMoHaIBHBIM CTIOCOOOM.

Ouenka «4»: B JIOTHKE PACCYXIEHUS U PEIICHUU HET CYIIECTBEHHBIX OIIUOOK, HO
3ajlaya  pellleHa HEepalMOHAIbHBIM  CIIOCOOOM WM JIONYyIIeHO He Oosee ABYX
HECYIIIECTBEHHBIX OIINOOK, MOIy4eH BEpHBIN OTBET.

Ounenka «3»: 3a1aHue MOHSTO MPABUIIBHO, B JIOTUKE PACCYXK/IECHUS HET CYIIECTBEHHBIX
omKOO0K, HO JIOMYIIEHA CYIIECTBEHHAs OIMIMOKa B MATEMaTUYECKUX pacyeTax.

Ounenka «2»: UIMEIOTCS CyIIECTBEHHbIE OIIMOKH B JIOTUKE PACCYKJIEHUS U PEIICHUH.

Ouenka «1»: 3a7a4ya He penieHa.

OneHka TUCbMEHHBIX KOHTPOJIBHBIX padboT

Ouenka «5»: OTBET NOJTHBIN U MPAaBUIBHBIN, BO3MOKHA HECYIIIECTBEHHASI OIIHOKA.

Onenka«4»: OTBET HEMOJNHBIA WIM JIOMYIIEHO He Oojee ABYX HECYIIEeCTBEHHBIX
OLINOOK.

Ounenka «3»: paboTa BBIIOJIHEHA HE MEHEE YEM HAIOJIOBHUHY, OIYIIEHAa OJHa
CYIIECTBEHHAs OIIMOKA U JIBE-TPU HECYILECTBEHHBIE.

Ounenka «2»: paboTa BHIIIOJHEHA MEHEE YE€M HAIOJOBUHY WIH COACPKUT HECKOJIBKO
CYIIECTBEHHBIX OMIHOOK.

Ouenka «1»: paboTa He BBHINOJTHEHA.
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YAEHUKA

 Xumwus: 8- kjacc: 0a30BbIi ypOBEHb: Yy4eOHUK; 4-€ u3/aHue,
nepepabotantoe, 8 kiacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A.
Axk1monepHoe obmectBo «M3narensctBo «lIpocBeienue»

 Xumus: 9-i1 kimacc: 0a3oBbI YpOBEHb: Yy4ueOHUK; 4-€ u3IaHue,
nepepabotantoe, 9 knacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBerienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Tabpuensu O. C., Bocko6oitnukoBa H. II., SmykoBa A. B.
HacronbHas kuura yuwmrtens. Xumusd. 8 kiI.. Meroauueckoe mocobue. - M.:
Hpoda, 2021.

2. Tl'abpuensu O. C., SmrykoBa A. B. TeTpanb st 1a00paTOpHBIX OMBITOB
n npaktuyeckux pador. 8 ki. K yuebnuky O. C. I'abpuensna «Xumus. 8
kiacey. M.: [lpoda, 2022.

3. Tabpuensn, O. C. Meroauueckoe mnocobue k yueOHuky O. C.
INabpuensna «Xumus». 8 knacc / O. C. T'abpuensan. — M. : JIpoda, 2021. —
109.

4. T'abpuensn, O. C. Meroauueckoe mnocodue k yueonuky O. C.
INabpuensna «Xumus». 9 knacc / O. C. T'abpuensn. — M. : IIpoda, 2021. —
108.

5. Xumus : TexHosorudeckue kaptel K yueOHuky O. C. INabpuensina
«Xumus. 8 knacey» : Mmeroaudeckoe nmocodue / JI. . AcanoBa. — M. : Jlpoda,
2020

6. Xumus : TexHosorudeckue kaptel K yueOHuky O. C. INabpuensina
«Xumus. 9 knacey» : Mmeroaudeckoe nocodue / JI. . AcanoBa. — M. : Jlpoda,
2018

7. Xumus. 8 k.. KOHTpoJbHBIE U TPOBEPOUYHBIE PadbOThI K yueOHUKyY O.
C. T'abpuensna «Xumus. 8» / O. C. I'abpuensn, II. H. bepeskun, A. A.
VYmakoBa u ap. - M.: llpoda, 2022. nanubie

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru T'azera «Xumus» u cailt i yuutens «5 uay Ha ypok
XUMUID

http://nim.1september.ru Enunas womnekuus I1IOP: IlpeameTHas KOJUIGKIIHS
«Xumus»
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http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIC
skcriepuMenThl: xumusa. Komnmekuus Poccuiickoro o61mieo6pa3oBaTensHOTO
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoi

http://www alhimik.ru Beepoccuiickas omumnuana mKoJIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuueckass XUMUS: SJCKTPOHHBIA YYCOHUK ISt
CpPEIHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: AJIEKTPOHHBINA y4EOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUIEHK: XUMUS

http://www.chemistry.ru JlucTaHIMOHHAS OJIMMITHAJIA 10 XAMHAM:
TEJICKOMMYHUKAIIMOHHBIH 00pa30BaTEIbHBIN MPOSKT
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