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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBEe (QenepanbHONl paboueil MporpamMMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIIUHU MPEnoaaBaHusi yaeOHOro npeamera « XuMHush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4yeHusi, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU cojiepXKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY)KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESTEIHHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsia HA €IMHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yYarOIIUXCs;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOUIIEHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAaJl B SKOJIOTHYECKOE
oOpa3oBaHue 00yJarONTUXCS.



JlanHble HampaBlieHUs B OOyYe€HUH XHMMHUU OOECNEUMBAIOTCS CHEeUU(PUKON
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYECKH
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHMH W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX MOHATHU
OpraHU4eCKON XMMHH.

CrpykTypa coaepkaHHsl POrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATHM O XUMHAYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYPHO OpraHM30BaHbl MO0 NPHUHIMILY
IIOCJIEA0BATEILHOIO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— Y4EHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— TPEACTaBIEHUN 00 JJIEKTPOJIUTUYECKOH JAMCCOIMAllMM BEUIECTB B
pacTBoOpax.

TeopeTudyeckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBINONHSAS (QYHKUUM OOBSICHEHHS M MPOTHO3MPOBAHUSA
CBOMCTB, CTPOCHHsI U BO3MOXXHOCTEH ITPAKTUYECKOI'O IPUMEHEHUSA U IOIYYCHUS
M3y4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEACTABICHNS] O XMMHYECKOM COCTABIISIOIIEN HAYyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO M
METOJaM IIO3HAaHMWS B Hayke. M3ydeHune XUMUM NPOUCXOAUT C INPUBJICUECHUEM
3HaHUW M3 paHee H3YyYEHHBIX Y4EeOHBIX MpeaAMeToB: «OKpYyKalomui MUPY,
«buosorus. 5—7 kiaccel» u «dusuka. 7 Knacey.

[Ipy wW3yyeHUH XHUMHHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUM CHUCTEMbBI XHUMHUECKHUX
3HaHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B
OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMHUYECKHUX PeaKluid, B (OPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHHWH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON



JESITEIbHOCTH, OCBOCHHM TpPaBUJ O€30MacHOro OOpalleHus C BEIIeCTBAMH B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHE 11U, KaK:

— (dopmupoBaHHEe WHTEIUICKTYaTIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATENHHOCTH, MO3HAHHUS W CaMOIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— ((opmupoBanue oOmEeld (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCI€ YMCHHH OOBSCHITH W OIICHWUBATH SIBIICHUSA
OKPYXKAIOMIEr0 MHpA, WCIOJB3ys 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3YICHHUH
XUMHUH, TPUMEHSTh HMX MpPH pEUIeHUU TPoOJeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOU JIEATEIBHOCTH;

— ¢opmupoBaHHe y OOy4YalOIMXCA T'YMAaHHUCTHYECKHUX OTHOIICHUI,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
1e71eco00pa3HOTO TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJISIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIUTAaHUID HAa OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(dUIIL U HAMPABICHHOCTH JajJbHEUIIEro
oOyJeHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BelecTB. [loHsATHE 0 MeToax MO3HAaHHWS B XUMHH. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €IMHMI] BemlectBa. Pacuétel mo dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpAaTOpUU H
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHME caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCH]IA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kee3a ¢ pactBopoM cosd meau (I1),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MpoBEACHNE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BELIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3ieMeHT U mpocToe
BelecTBo. HaxokneHue kucimopoaa B mOpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIYYCHHUST KUCTIOpoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTporHas MoAU(UKALNS KHCIOPOa.



TennoBoit 3¢h(deKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Monsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeKka. KpyroBopoT BOAbI B IpUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHeHuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Knaccudpukanuss oOCHOBaHMI: WIIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coneil. @U3NYeCKUe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnueckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COJEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOJECHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHust (Mokapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OMMCaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHE), B3auMoelHCcTBUE Bojopoaa ¢ okcujaoM Mmenu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHUE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEW PACTBOPEHHS BEUIECTB C
pa3MYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEILIECTBA, B3aUMOJCHUCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaiblueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),
UCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KJIACCOB,
HaOJII0ICHNEe U3MEHEHHUS OKPACKH MHJIUKATOPOB B PAcTBOpPAX KUCIOT U LIEIOYEH,
u3ydeHue B3aumojiecTBua okcuaa meau (II) ¢ pacTBOpom cepHOM KHCIOTHI,
KUCJIOT C METaJUIaMH, PEaKIUWd HEUTpaIU3aluu, IOJYy4YEeHUE HEPACTBOPUMBIX



OCHOBAHUM, BBITECHEHUE OJHOTO METaljla JAPYIMM M3 PacTBOpa COJU, PELICHUE
AKCIIEPUMEHTAIIBHBIX 3a/ad N0 TeMe «BaxkHenmme Kiaacchl HEOPraHUYECKUX
COEIUHECHUI.

IMepuoauueckuii 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PEaKIUU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M MIEIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aM(pOTEPHbIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas W JJIMHHONEpUOAHAs  (HOPMBI
ITepuonnueckoii cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasl
u rpynnbl. Ou3ndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEpPOB IIEPUOAA U
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OUeK aTOMOB TMepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUA paguyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPyNHIlaM U NEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass CcBa3b. KoBajieHTHast (ToJisspHAass M HEMOJISIpHAs)) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX J1EMEHTOB. IOHHAA CBS3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHe oOpaslloB BEIIECTB META/VIOB U HEMETAUIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3CH MPU HM3YYEHUM XHUMUM B 8 Kjacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJIb30BaHHE KaK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4yHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.



@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIIBI, PAJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3MYeCKHe BEIUMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/1b!1, ConHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOIBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasi peaKIHs

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kalaus, KAJIbIUA W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepmogmyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Krnaccudukanusa XuMUYecKUX peakuuid Mo pa3auyHbIM MpU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, Io
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHe O rOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DaKTOPHI,
BIIMAIOLIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEaKLMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIILHO-BOCCTAHOBUTEIILHON peakuu. CocraBnenue YpPaBHEHUM

OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUU C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOLUAIUN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
KaTnonsl, annoHpl. MexaHu3M AuCCOLMAlMM BEUIECTB C PAa3JIMYHBIMU BUIAMHU
xuMudeckon cBsizu. CteneHs aucconuanuu. CHUIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBETE MPEACTABICHUNA 00 3IEKTPOJTUTHYCCKON
nuccormannu. KauectBeHHbIe peakin Ha MOHBL. [[OHSTHE O TUAPOIN3E COJIEH.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHUE C MOJEISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa W anamasza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3JIUYHBIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEWIECTB, IMpoOLEcCa AWCCOLMALMU KHUCIOT, IIEJIOYEed U  COJIeU
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEPHANIOB), IPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKK  NPOTEKAHWS  peakluudid  HOHHOrOo  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peaklMu pa3yIoKEHHs, COEIUHEHNUs), PACIIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKUMd Ha HOHBI, pELICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemeranibl 1 MX COeANHEHUSA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHMYECKHE CBOWCTBA Ha MPHUMEPE  XJOpa
(B3auMoOJIEHiCTBUE C MeTalylaMH, HeMeTalylaMH, IIejiouaMu). XJIOpPOBOJOPO/I.
ConsHas KHCIOTa, XMMUYECKHE CBOMCTBA, IOJy4E€HHE, IIpUMEHEHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJOBeKa. BaxkHeWime XJIOpuAbl U HUX
Hax0>XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCTIOPOIa
U cepbl. XuMUYeCKue cBOMCTBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3MUECKHEe W XHMHYECKHE CBOMCTBa (0OIME Kak
OpeCTaBUTENd Kilacca KHCIOT M crneurduueckue). XUMHUECKHE pEeakllvu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKLMs Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHHM B TPUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpeabl COEIWHEHHUSIMH Cepbl (KHCIOTHBIE JOK]IH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUs. A30T, pacnpOCTpaHEHHE B MPUPOJE,
duznyeckue U XxuMuyeckue cBoictsa. Kpyrosopor a3ora B mpupojae. AMMuUak, ero
duznyecKkue u XMMHUYECKHUEe CBOMCTBA, oJyyeHre U npuMenenue. Conr aMMOHMS,
uX pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakiuus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3MUYECKUEe U XHUMHYECKUE
cBoMcTBa (0OIIME KaK TMPEACTaBUTENs Kjacca KHUCIOT W crneruduueckue).
Hcnonp30BaHne HUTPATOB M COJIEM AMMOHMS B KayeCTBE MMHEPAIBHBIX



yInoOpeHuil. XuMUYECKOe 3arpsi3sHEHUE OKPYKAIOIIEH Cpeibl COSTMHCHUSIMHU a30Ta
(KUCTIOTHBIE MOXKAW, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BoAoéMoB). Docdop,
anotpornueie Monupukammuu ¢docdopa, GuzMUECKUe U XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GUndecKkue 1 XUMHUYECKUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIbHBIX YI00OpEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHMS.  YTIEpOoHd,  auIOTPOITHBIE
MOAM(UKALIUM, PACHPOCTPAaHEHHE B Mpupojae, (U3NUYECKUE U XHUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JCHCTBUE HA JKUBBIE OpPraHU3MBbI,
MOJYYEHHE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3a riao0aqbHOrO TNOTEIJICHUS KiUMaTa, MapHUKOBBIN
abdexT. YronbpHas KucaoTa U €€ coiu, ux (U3NIYECKue U XMMHUYECKUE CBOICTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH U CEJIHLCKOM
XO3SMCTBE.

[lepBoHauanbHBIC MOHITUSL 00 OPTrAaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpuposHbie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTh),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: dKUPaX, O€IKax, yriieBojax — U X
poJiM B JKM3HM 4YeJlOBeKa. MarepualibHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTAaHWYECKUX COCIMHCHUU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMenenue. CoenuHeHus KpeMHus B mpupoje. OOuue mpeacTaBiieHUs o0
okcunie kpemaust (IV) u kpemaueBoit kuciore. CUIUKAThI, UX UCIOJH30BAHUE B
ObITy, B MIPOMBIIIUICHHOCTH. BakHeline CTpOUTENbHbIE MaTepHalbl: KEepPaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOTO HMCIOJIB30BAHMS
CTPOUTEJIbHBIX MaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuiui IKcnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMNA HA XJIOPUJI-MOHBI U HAOJIOJICHHUE MPU3HAKOB
UX TIPOTEKAHWsI, OMBITHI, OTpaKawIue (PU3NYECKHNe W XWMHUUYECKHE CBOMCTBA
rajJloreHOB M WX COEAUWHEHHUM (BO3MOXKHO MCIOJIb30BAaHHE BHJIEOMATEPUAIIOB),
O3HaKOMJIEHHE ¢ oOpa3laMyd XJOpUAOB (TAJIOTEHUIOB), O3HAKOMJIEHHE C
oOpaslamu  ceppl ©u €€  CcOeAUHEHUSMHU  (BO3MOXKHO  HCIOJB30BAHHE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUS caxapa Mo JCUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, IPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HAOJIOJeHHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBoiicTBamMu a3ora, ¢ochopa W HUX COCNUHECHHHA (BO3MOXKHO HCIIOJIb30BaHUE



BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIAOOpEHUH, MoydeHue,
coOupaHue, pacrno3HaBaHWE U M3YYCHUE CBOICTB aMMHakKa, IPOBEICHUE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-moH u m3ydeHne Mpu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUIMYECKNX PEIMIETOK anmasa, Tpadwura, QymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl M W3YyYECHHE NPU3HAKOB HUX IMPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxkHenne HeMETAIUTbl U UX COCTUHEHUS.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux TnonoxeHus B llepmogmyeckor cucremMe XuMmuueckux diaeMeHtoB [l N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHUN MeTauioB. OU3WyYecKre U XMMUYECKUe CBOMcTBa MeTaiioB. OOmue
CrocoObl TONy4eHus: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[lenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME UX aTOMOB, HAaXOXJIECHUE B IPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCHABI HaTpusa W Kanus. [IpuMeHeHue MIeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenouno3eMenpHbIE  METAUIBI MAarHMM W KaJbLUW: TIOJIOKEHUE B
Ilepunonnueckoin cucreMe xumudeckux snemeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3ndecKkue 1 XMuMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelme coequHeHHs KalblUs (OKCHUJ, THAPOKCHUI, COJIN).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMUHUIA: TIoJiokeHue B [lepuoandeckoit cucreMe XMMUYECKUX SJIEMEHTOB
. U. MenpneneeBa, CTpOEHHE aToma, HaxOXAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AJTIOMUHUSL.

Keneszo: monoxenue B [leppuoandyeckon CUCTEME XUMUYECKHUX JIEMEHTOB [l.
. MenngeneeBa, CTpOCHHE aTOMa, HAXOXJIEHUE B mpupoae. Pusmyeckue Hu
XHMHUYECKHEe CBOMCTBa kene3a. OKCuIbl, THAPOKCHU bl U conu xene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHHME C oOpa3llaMi METAIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, W3yUYCHHE PE3yJbTaTOB  KOPPO3WHM  METALIOB  (BO3MOIKHO
WCITOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBHUS OKCHIA
KaJbIUg W HaTpUs C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MpOIlecca TOPEHUS Kelie3a B KUCIOPOJIe
(BO3MOXXHO  HCIIOIB30BAHWE  BHUJICOMATEPUAIOB), TPU3HAKOB  IPOTEKAHUS
KaueCTBCHHBIX PEAKIM HAa WOHBI: MAarHWs, KaJbIWs, aJIOMHUHHUS, ITMHKA, Kee3a
(IT1) u xxeneza (I11), meau (1), HabmroaeHUE U OMKMCAHUE TTPOIICCCOB OKPAITMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusd MW Kalblusg (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHIA ATTFOMUHUS
¥ THAPOKCHIA IWHKA, PEIIEHUE IKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «Bakueimme
METaJUTBl U IX COCTMHCHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa u martepuanbl B MOBCEAHEBHOM >KM3HHM 4YenoBeka. bezomacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYCCKUX peaknuii B ObiTy. [lepBas momMoris mpu
XUMUYECKUX 0JKOTaX M OTPABICHUSX.

XWMHYECKOE 3arps3HCHUE OKpYKAlomeh cpenbl (MpeaeibHas IOmyCcTHMas
KOHIIeHTpaIus BemecTs, nanee — [1JIK). Pons xuMuu B pemieHnn 3KOJI0THYeCKUX
npo0aem.

Xumuueckuii IKCnepumMeHm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu

Peanuzanusi MeXIpeaMETHBIX CBSI3€M MpU HM3yYEeHUH XUMHH B 9 Kiacce
OCYIICCTBJISICTCS 4Yepe3 WCIIONb30BAaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBJISIONIAXCS CUCTEMHBIMH JIJIT OTACTBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWs, aHallM3, CHHTE3, KIacCH(PUKANMs, TIEePUOANIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJIEib, SBJICHUE, IapHUKOBBIN
ek, TEXHOIOTHS, MaTEPHUAIIBI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIH]I,
W30TOMBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYECKUN 3apsil, MPOBOJIHUKH,
MOJTYNIPOBOJHUKH, JUAJCKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TeEJNO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, T'a3, PaCTBOP, PaCTBOPUMOCTh, KpUCTAJUTHUCCKas
peméTKa, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, AMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocunTe3, npixanuwe, Ouocdepa, IKOCHUCTEMA, MHUHEPATBLHBIE
yI00pEeHHs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpanbl, TOPHBIE MOPOJBI,
TMIOJIC3HBIE UCKOIAeMbIe, TOTUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIuyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWIO, MOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOW HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATENLCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH TMpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TIOCTYIIKA CBOMX TOBAPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH W COCTABIISIOLINE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHUM MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEeACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;



WHTEpPEC K OOYYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOSKTHOW H  HMCCICIOBATEIHCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHSI OOy4YEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJIEICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBUi O€30MacHOCTH TIpu  OOpalleHuu ¢
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoQeccril U Tpyaa pa3IudHOTo poja,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOM IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccuoHaabHON eITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIallTUPOBATHCA B MPOGheCCUOHANIBHON CPEJIE;

6) 3K0JI0rNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKHU 11eJ1IeCO00pa3HOe OTHOIICHHE K TMPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3I0POBOTO U
O6e3omacHOoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
mpaBui1 0€30MaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIIUX 3J0POBBIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydYaeMble MPU U3YYECHUU XUMUH, IJIS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPEAOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeW UX PEIICHHS MOCPEICTBOM METOJ0B XUMUHU,
HKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B coctaBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JIA
dbopMuUpOBaHUS MHUPOBO33PEHUS OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, SKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAyYHOW KapTHMHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE EWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATUBHBIE, PETYJISITUBHBIE), KOTOpble oOecreunBaroT (OpMHpPOBaAHKE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.



Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI MPU OCBOCHUU
3HAHMUI: PAcCKPhIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (JAaKTOB M SBJICHU, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(UKAIMKA XUMHUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pacCykACHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHHE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (TpPEeAMETHBIE U
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUUYECKON peakly — MpU PEIICHUH y4eOHO-TIO3HABATEIbHbBIX 33J1ad, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh U XapaKTEPU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB M XUMHUECKUX PEAKIIUN,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaE€MbIX MIPOIIECCAX U SIBJIICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpPUOOPETEHNE OMbITa MO TUIAHUPOBAHWIO, OPTaHU3AIMH W TIPOBEJICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIISITh OTYET
O MpoJIeTIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl WHTepHETa), KPUTHYECKH OIEHHWBATh MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHUE TMPUMEHATHh Pa3IudYHbIe METOJAbl U 3alPOChl MPU MOUCKE U OTOOpE
uH(OpPMAITUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJTHEHUS
y4eOHBbIX U TO3HABATEIBHBIX 3a7[a4 OMPEIeIEHHOTO TUIIA, IPUOOPETEHUE OMBITA B
00JaCTH  WCTOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMANbHYIO (hOpMY IpeacTaBieHus] HHPOpMaAUU U



WUIIOCTPUPOBATh PEIIAEMbIE 3aJa4d HECJIO0XXHBIMH CXEMaMH, JAHarpaMMaMu,
npyrumu popmamu rpaduku ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCJIEIOBATENCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBAa M TPAHCIOPTA HA COCTOSHUE OKPYXKAOIIEH NPUPOIHON
CpENBbL.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe IeCTBHS:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XOJe auajora W (WIM) JIHUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

YMEHHSI  NPEACTABIATH  IOJYYEHHBIE  PE3YJbTAaThl  IO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJlaTh MPEe3EHTALUIO
PE3yJIbTaTOB BBIMNOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71ab0paTOpHOTO OMNbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

yMEHUsI Y4YEeOHOrO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
ITIO3HABATEIIBHOM WM MCCIEAOBATEIbCKOW  JESITENBHOCTH  IPU  PELICHUHU
BO3ZHHUKAIOIIMX NpOOJEM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMHU, «MO3TOBBIE LITYpMbD», KOOPAUHALUS
COBMECTHBIX JCHCTBUM, OIpEACICHHNE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeTbHOCTD, BBIOMpaTh Hanbosee 3 heKTUBHBIE CIIOCOOBI pelieHus yUeOHbIX U
ITO3HABATENBHBIX 3a/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIAracMbI€ B YCIOBUHU 3aJaHUN.

MHNPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJlep KaHMs, YCTAHOBJICHHOTO JaHHOW (enepanbHON pabodeil mporpaMMoHu,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CHOCOOBI
neucTBul, crnenuduueckue A TpeAMETHON  o0nactu  «XUMHUS», BUJIBI
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETALNH,
peo0pa30BaHUIO U PUMEHEHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYAIlHSX.

K kxoniy oOyuenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX INMOHSATHUW: aTOM, MOJIEKYJa,

XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAs M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U



MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULIATEIBbHOCTb, CTEIECHb
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 9K30- M IHAOTEPMHUUYECKUE PEaAKINH, TeTIOBON 3(PHEKT peaKiluH,
AIpO aToMa, JJIEKTPOHHBINA CIIOMl aroma, aToMHas OpOuTallb, pPaJHycC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSpPHAs KOBAJICHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(mporeHTHAsl KOHLIEHTpAIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX TIOHATHA H
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUH BEUIECTB U UX MPEBPAILICHUII;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUJIS COCTaBJICHUS (HOPMYJT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

ONpPENENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHCJEHUS  BJEMEHTOB B  OMHApHBIX  COEJAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W HOHHAas) B
HEOPTraHUYECKUX COCUHEHUSX;

packpeiBath cmbica [lepuogmueckoro 3akona [[. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJAMYECKON 3aBHCHUMOCTH CBOMICTB
XUMHUYECKUX DJIEMEHTOB OT HMX IOJIokeHus B lleprogmdeckoil cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUEHUs, 3aK0OHa ABOraapo;

OMHUCHIBATh M XapakTepu3oBaTh TaONMuHyo ¢dopmy Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3iMyaTh TMOHATUSA «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnmna)y, mansie u
OosbllIe TNEPUOAbl, COOTHOCUTH O0003HAUEHMsSI, KOTOpPbIE HMEIOTCS B
tabmune «llepuonuueckass cucteMa Xumudeckux »dyemeHToB [, U.
MenpeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sApa, 00Ilee YUCIIO dJIEKTPOHOB
Y PACIPEIEIICHUE X N0 SJEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYEeCKHE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOLIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEP KA OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KAYECTBEHHOIO
COCTaBa, BO3MOXHOCTM MPOTEKAHUS XUMHUYECKUX IIPEBpPALCHUN B
Pa3JIMYHBIX YCIOBUSIX;



BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYI0O W  MOJIIPHYIO MAacChl
BCIIIECTB, MACCOBYIO JOJIF0 XHMHYECKOTO »3JIeMEeHTa 10 ¢dopmyIe
COEIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOIUTEH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKinu;

MPUMEHSTH OCHOBHBIC OINEpAIllMU MBICIUTEIIbHON JEATEIbHOCTH — aHAJIHU3
W CUHTE3, CpaBHEHHE, 000OIICHHME, CHCTeMAaTH3aInio, KIIacCU(PHUKAIIUIO,
BBISIBJICHHE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYCHHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX PpEaKIMi, eCTECTBEHHO-HAyYHbIE METOJbl
NO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CIENOBAaTh  IpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  MOCYJIOM W
7a00paTOpHBIM  O0OpYJOBAaHMEM, a TaKXKe IMpaBWIaM OOpaIlCHUS C
BEI[ECTBAMH B COOTBETCTBUM C HWHCTPYKIUSAMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJEW PACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 MHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xoH1y 0OyueHus B 9 kiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKHUX MOHSATHWA: XUMHUYECKUM
AJIIEMEHT, aTOM, MOJEKYJA, WOH, KaTHOH, aHWUOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATENBHOCTh, CTEIIEHb
OKHUCJIEHUS, XUMUYECKasl peaKiusi, XUMUYeCcKas CBs3b, TEIUIOBOU >PdeKT
peakuuu, MOJib, MOJISIPHBIH  00BEM,  pacTBOp,  AJIEKTPOJUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOJIMTHYECKAS JUCCOLMALNS, PEAKIHH HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE pEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTepHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass pEIIETKa, KOPpO3Us METAILIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKIUH, MPEAeNbHO JOMyCTUMAs
koHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHWMHUYECKHX TMOHATUM U
MPUMEHSITH 3TU NOHSATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;
UCIOJIb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHUS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3JMYHOTO COCTaBa, IPUHAJJIEKHOCTh BEIIECTB K
ONpeneNnEéHHOMY KIIACcCy COEIUMHEHH Mo QopmyiaMm, BUJ XUMHYECKON



CBsSI3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHCHHUSX, 3apsij MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeasl B
BOJIHBIX PAaCTBOpAaX HEOPTraHUYECKUX COCAMHEHUMN, TUMN KPUCTALIUYECKOU
PELIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIKCHIBATh W XapaKTepu30BaTh
tabnmmunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DJIEMEHTOB:
pa3uyath IMOHATHS «rjaBHas noArpynna (A-Tpymnma)» u «moOodHas
noarpynna (b-rpynma)», manele u OOJbIIHME MEPUOIbI, COOTHOCHUTH
0003Ha4YCHUsI, KOTOpPhIE MMEIOTCS B TEPUOAUYECKONM Tabiuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO JJIEKTPOHOB H
pacmpenieieHde HMX II0 DJICKTPOHHBIM  CJIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBONCTB AJIEMEHTOB M HUX COCIUHEHUM B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHECHHIO CTEIICHEH OKHCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, TMOJATBEPXKIasd OIMUCAHUE
MpUMEpPaMU MOJIEKYJISIPHBIX W HMOHHBIX ypaBHEHUU COOTBETCTBYIOIIUX
XAMWYECKUX PEAKIIHIM;

COCTaBJISAITh YPAaBHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIET0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIINN HOHHOTO
oOMeHa, ypaBHEHUS pPEaKIMi, TOATBEPXKIAONINX CYIISCTBOBaHUE
IF€HETUYECKOM CBSI3U MEXKY BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;
pacKkpbIBaTh  CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca dTUX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHYECKMX TMPEBpaAlICHUN B Ppa3IMYHBIX
YCJIOBUSIX;

BBIYUCIISITH  OTHOCUTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MACCOBYIO JIOJIIO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIUU;

coONOaTh  MpaBuUja  TOJB30BAHUS  XUMHYECKOW  TMOCYAOH W
Ja00paTOpHBIM  OOOPYJIOBaHMEM, a TaKXe ImpaBujia oOpamieHuss ¢
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKUUSIMU TIO BBIINOJHEHUIO



71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJMYYEHUI0O U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIONIME  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIISCTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOPHI-, OPOMUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMkKar-, cyibdar-, THIPOKCHUI-HOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI W3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB;

PUMEHSATH OCHOBHBIE OTEPAIIMN MBICTUTEILHON NEATEIPHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OO0O0OIEeHNe, CHUCTEeMAaTH3AINI0, BHISBICHHE
PUYUHHO-CJICICTBEHHBIX CBS3€H — /I W3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalnbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jieioB u JaekTpoHHbIe (HU(POBHIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumusi — BaxkHasi 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 5 2 bubmorexa LHOK
' P https://m.edso00.ru/7f41837c
NeSTEIILHOCTH YEJIOBEKa
12 BemiectBa u xumuueckue 15 1 bu6mmoreka [IOK
' peaxkiuu https://m.edsoo.ru/7f41837¢c
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe Il HCOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 06 6 bubnuoreka [IOK
' OKCHJIaX https://m.edso0.ru/7f41837c
59 Bonopon. Ilonsitue o kucinorax u 8 1 bu6nmoreka [IOK
' COJIAX https://m.edso00.ru/7f41837¢c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
' OCHOBAHUSAX https://m.eds00.ru/7f41837c
OCHOBHBIE KJIACChI bubmuoreka [JOK
24 . 11 1 1
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnen 3. [lepnoanueckuii 3axkoH u Ilepuoanyeckas cucreMa xumudeckux 3j1emeHToB [[. . Menpaeseena.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

3.1 Ileproanueckuii 3aKoH 1

7

CTpoeHne aTOMOB.

bu6nmoreka [JOK



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

IIepnonnueckas cucrema
XHUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837c¢

XUMHYeCKas CBA3b.

32 OrucIHTEILHO- 8 fiffiffﬁfﬁfﬁﬁmmsn
BOCCTAHOBUTCIIbHBIC PCAKIINN
bu6mmoreka [IOK
Hroro no pasaery 15 https://m.edsogru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edso0o.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0o.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTaiinl 1 HX coeAMHEHUS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' sneMenToB VIIA-rpymnmsl. Tanorenst https://m.eds00.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [TOK
' pyTHIRL &-ep https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-Tpymimsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 sanemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [TOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 IIpeamer xumun. Poiab XMMUHU B KU3HA 1 bu6mmoreka [IOK
yenoBeKa. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TousiTre 0 MeTOAAaX MO3HAHUS B XUMHUHU 1 bubnmorexa [IOK
a https://m.edsoo.ru/ff0d227e
[IpakTrueckas paborta Ne 1 «IIpaBuia paboTh
3 B 1a00paTOPUH U IPUEMEI O0pAILIEHHS C 1 bubnmorexa [IOK
patop p patt https://m.edsoo.ru/ff0d23dc
1a60pPaTOPHBIM 000PYIOBAHUEM)
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2 «Paznenenue
5 cMeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 Bubmmorexa LIOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBL H MOJICKY IR https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BEIECTBA 1 bubmmorexa [IOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE VUCHUE 1 bubnnorexa LIOK
yip yi https://m.edsoo.ru/ff0d2d50
10 3aK0H IOCTOSIHCTBA COCTaBa BEIECTB. 1 bu6mmoreka [IOK



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

Xumuueckasi popmyna. BareHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTEIbHAA aTOMHAg Macca.

bu6mmoreka [IOK

11
OTtHocHTeNnbHASE MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuorexa [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosnbs. MosspHas bubnmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUs IPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHAMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 BrruncieHus KoaudecTBa, MacChl BEIIECTBA 10 bu6mmoreka [JOK
YPAaBHEHUSAM XUMHUYECKUX PEAKIIUN https://m.edso0.ru/ff0d5708
Knaccudukanmss XuMHUECKUX PEaKIIHi
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS 3a1\I;e eL:{I/I;I bubamorexa [OK
A P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O600IIeHHE 1 bubmmorexa [OK
H AHCT: Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel no teme «BemiectBa bubnuorexa [IOK
U XUMUYECKNE PEAKLIUN https://m.edso0.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
21 KI/IC?I}(I)XO — DJIEMEHT U MPOCTOE Beﬂy:CTBO bubmmorexa [JOK
PO p H ' https://m.edsoo.ru/ff0d448e
O30H
22 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCJI0POAa (peaK Uy OKUCIIEHUS, TOPEHUE).
ITonsaTue 06 oxcumax

https://m.edsoo.ru/ff0d4614

Crnoco0bl MoTy4eHus: KHUCI0po/ia B

bu6mmoreka [IOK

2 .
3 Aa0OpATOpHH 1 NPOMBILLICHKOCTH https://m.eds00.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3 PeKT XMMUIECKOIN peaKIuu,
24 MMOHATHE O TEPMOXUMHUUYECKOM YPaBHEHUHU bubmnorexa [IOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX
TomnuBo (HedTh, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 ¢ a, CII0CcOoOBI lro bubmmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tonmyuenne u cobupanue KuciIopoaa bubmorexa [TOK
yi . p poza, https://m.edsoo.ru/ff0d4ae?
W3YyUYCHHUE €r0 CBOWCTBY
97 Bomopon — aneMeHT u mpocToe BeIecTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
29 IlonsTre o0 KuCIIOTaX U COJIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrnocoOslI osTydeHus BOAOPOa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOAOPOIA bubmmorexa LOK
vt . p poia, https://m.edsoo.ru/ff0d4f42
W3YYEHHE €r0 CBOMCTBY
N n bubnuotexa [JOK
32 M S .3 A
OIVIPHBIH ODBEM TA30B. SAKOH ABOTA/PO https://m.edsoo.ru/ff0d542e
33 Brruucnenus o00b€Ma, KOTUYECTBA BEIIECTBA bubmuotexa [JOK



https://m.edsoo.ru/ff0d4614
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rasa 1o ero M3BeCTHOMY KOJIUYECTBY
BEIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB Ta30B M0 ypaBHEHUIO

bu6mmoreka [IOK

34 0bé
PEAKIIN Ha OCHOBE SAKOHa ODHEMIRIX https://m.eds00.ru/ff0d5708
OTHOIIEHUH Ta30B
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI bubmmorexa [JOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 C i. I1 0
octaB ocHoBaHMil. [lonsaTre 06 MHANKAaTOpax httos://m.edsoo.ru/ffod59e2
Bopna kak pacrBoputens. HacbleHHbie U
37 He}?acm epHHme paCTBO Bl Mat:I::OBaﬂ oJIst bubmmorexa [JOK
B pacTBOpHL- A https://m.edso0.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme
38 «IIpurotoBiieHrE PaCTBOPOB C OMPEACTEHHOM bubmmorexa [JOK
p N N p p peal https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast padora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHMCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMMHUYECKHE CBOMCTBA bubnnorexka [JOK
OCHOBaHHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [JOK

HOMEHKJIaTypa

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

45 [Tonydyenue u XuMU4ecKue CBOMCTBA KUCIOT
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
MOJyYEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 337124 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edso0.ru/00ad9b7c
COCTUHEHUN)
48 ['eneTnyeckas cBsI3b MEXKIy KiIaccaMmu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHNe ¥ CHCTeMAaTU3alNs 3HAHUN
t t https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 no teme «OCHOBHbIE bubnnoreka [JOK
KJIACChl HEOPTaHUYECKNUX COEAUHECHUIN https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 xnﬁnqecxnx JJIEMEHTOB 1(?[0H}ITI/IC O Tpymmax bubamorexa [OK
' 26 https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cucTemMa XuMu4yeckux 3nemeHToB 1. U bubmorexa HOK
o https://m.edsoo.ru/00ada52c
Menneneesa
53 Ileproasl, TpPyMIIBL, O, IIBI bubmmorexa [JOK
P > TPYITIEL TOATPYH https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubnuotexa [JOK
H3oTonsl https://m.edsoo.ru/00ada342
CTtpoeHue dIIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemenToB lleproanueckoit cucremsr J[. U bubmmorexa [JOK
proa T https://m.edsoo.ru/00ada6bc
Menneneena
56 XapakTepucTiKa XUMHUYECKOT0 dJIEMEHTA 110 bubnmnoreka [JOK
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ero nosioxeHuto B [lepuoanueckoit cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoauyeckoro 3akoHa ass

bu6mmoreka [IOK

S DA3BHTIA HAyKH H,,HpaVKTHKH' A 1. ! https://m.edsoo.ru/00ada96e
MeneneeB — y4€HbIU, IEAAror U rpakJIaHuH
DJIEKTPOOTPULIATETLHOCT aTOMOB bubnnoreka [HOK
58 1
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honnas xumueckas cAsp 1 https://m.edsoo.ru/00adac34
60 KoBanieHTHAS MTOIApHAST XUMHUUYECKAS CBIA3b 1 Bubmorexa ITOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HeronsapHas XxuMudeckas CBsI3b 1 Bubmorexa ITOK
p https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
2 1
6 Crenens, oKuCeHI https://m.edsoo.ru/00adae28
63 OKUCIINTETBFHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 bubmorexa [JOK
peakit https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHUCIUTEIN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue 1 bubnnorexka [JOK
aToMa. XUMHUYeCKas CBA3b) https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6006111eH1E 1 1 bubnuoreka [IOK
cUCTEMaTH3aInsI 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600111eHNE U 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00ad9cbh2
68 PesepBHblitl ypok. O600111eH1E 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cUcTeMa XuMH4eckux snemenTos /1. 1 1 bubmmorexa [IOK
o https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
1(50)2 (i ()
3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moteka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYECKOM CBS3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel no reme
5 «IToBTOpEeHue u yriybaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
6 Krnaccudukanys XuMHUECKUX peaklui Mo 1 bubmmnoreka HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHUYECKOM pEeaKIuu.
7 [ToHsiITHE O TOMOTEHHBIX M TE€TEPOT€HHBIX 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
[loHsATHE 0 XUMHYECKOM pPaBHOBECHH.
3 @dakTophl, BIUAIONINE HA CKOPOCTh 1 bubnunorexa LIOK

XUMHYECKON PE€aKMU U IMOJIOKCHUC
XUMHYECCKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28c
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9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [JOK
CunbHbIe U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 Wonnrle ypaBHEHUS peakIun bubnnorexa LHOK

yp peak https://m.edsoo.ru/00add448
XUMHYeCKHEe CBOMCTBA KHUCIOT U OCHOBaHHI
12 B CBETE MPEICTABICHUN 00 bubnnorexa [JOK
pea N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOIHAIITT
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOIUTHUECKON bubmorexa HOK
pea p https://m.edsoo.ru/00add8b2
IUCCOLIAAIIAN
14 ITousiTre o TUAPOIIN3E COJIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bu6nmorexa LIOK
15 00600 5
ODIICHUE I CHCTCMATHIAMHA SHARMIH https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenue bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3aa4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 no teme

17 «DIIEKTPOIUTHYECKAS TUCCOLIMALNS bubmorexa HOK

p a T{HATLIA. https://m.edsoo.ru/00addecO
XUMUYECKHE peakllii B PaCTBOPAX)»

18 OO6m1ast xapaKTepuCTHKA TajJOTeHOB. bubnmnoreka [JOK
XHMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojissHas KHCIOTa,

19 XI/IMII/)IquIiIHi:3 CiOﬁCTBa HOJIYUYEHHUE bubnnorexa [JOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 [IpakTuyeckas padora Ne 2 o Teme bu6muoreka [JOK

«HOJ’Iy‘{CHI/IC COJISTHOM KHCJIOTBI, U3YUCHUC eé

https://m.edsoo.ru/00ade348
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CBOWCTB»

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

21 €aKIIMii, €CIIM OJIMH U3 PEareHTOB JIaH B bubmmorexa [JOK
peardiH, A P A https://m.edsoo.ru/00ade488
n30bITKE

99 OO6mas xapakTepucTuka 3j1emMeHToB VIA- bubmmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
ATIOTpOnHBIE MOIU(DUKAIINH CEPHI.

23 Haxo>1<p €HHE cepbl Hq;é coe I/IHCI;)-II/II‘/'I B bubmorexa LIOK

5 P f[ https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI

24 CepoBonopoi, ctpocHHe, (U3HUECKUC U bubnnorexa [JOK
XUMHUYECKHE CBOKMCTBA https://m.eds00.ru/00ade802

o5 Oxcunsl cepbl. CepHas KHCIOTa, (U3HUECKUE bubnnorexa [JOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHEHHUE https://m.edsoo.ru/00adea28
XHWMHMYECKHUE PEAKIUH, JIEKALE B OCHOBE

26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmmnoreka HOK
CEPHOU KUCJIOThI. XMMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpeibl COeTMHEHUSIMHU CEPhI

97 BrruncieHue MaccoBOM TOJIH BEIXOJA bubmmoteka IIOK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHUKa JIEMEHTOB V A-

28 rpyInel. A30T, pacIpoOCTpaHEHHE B IPUPOJIE bubmorexa LHOK

PYHIEL » pactipoctp . PHpOe, https://m.edsoo.ru/00adeea6
(du3nYecKre U XUMUIECKIE CBOHCTBA

29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bubmuoreka [JOK
CBOMCTBA, IIOJIY4YCHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padbora Ne 3 o Teme

30 «ITonydyeHne amMmmuaka, u3y4yeHue ero Bubmmorexa [IOK

. i - 1Y https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmmorekxa [IOK
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XUMHUYECKUE CBOUCTBA

https://m.edsoo.ru/00adf306

Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHUS
B KaUECTBE MUHEPATBHBIX YIOOPEHUH.

bub6nmoreka [IOK

32
XHUMHYECKOE 3arpsA3HEHNE OKPYKaAIOIIEeH https://m.edsoo.ru/00adf518
Cpelbl COCTMHEHUSIMHU a30Ta
dochop. Oxcun pochopa (V) u hochopnas
33 KHCJIOTa, GU3MYECKUE U XUMHYCCKHE bubmorexa LHOK
L https://m.edso00.ru/00adf68a
CBOWCTBA, MOJTy4YCHUE
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
34 MUHEPAIBHBIX YIOOpeHHi. 3arps3HeHue bubmorexa LIOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTamMu
VYrnepoa, pacnpocTpaHeHue B IPUPOJIE, bubmmoreka [JOK
35 .
(hU3MYECKre U XMMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u
36 XAMUYECKHE CBOMCTBA. DKOIOTHUSCKUE bu6nmorexa LIOK
poOJIeMBbI, CBSI3aHHBIE C OKCUJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(V)
N bubmuoreka [IOK
37 VYronpHas KUCIIOTa U €€ CO
rOTbHA IHeIoTa | HH https://m.edso0.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
38 «[lomyuenne yriekuciaoro raza bubmmorexa LIOK
yi yr ) https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH)
39 IlepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKUX bubmuoreka [IOK
BEILIECTBAX KaK O COEAUHEHUAX YIiepoaa https://m.edsoo.ru/00ae054e
40 Kpemnuii u ero coequuenust bubmmorexa [JOK
P s https://m.edsoo.ru/00ae080a
41 IIpakTuyeckas pabora Ne 5. Pemenue bu6muoreka [JOK

OKCIICPUMCHTAJIbHBIX 3aJia4 IO TCME

https://m.edso0.ru/00ae0bf2
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«Baxuelinine HeMeTaUIbI U UX COCIUHEHUS)

Kontponbnas padota Ne3 no teme

bu6nmorexa [IOK

42 «Baxuelinme HeMeTaUIbI U UX COCIUHEHUS) https://m.edsoo.ru/00ae0el18
OO6m1ast xapakTepruCTHKa XUMHYECKHUX

43 3JIEMEHTOB — METAJI0B. MeTtajuinueckas bubnnorexa [JOK
CBSI3b M METAJUITMYECKAs] KPUCTAIIINYECKas https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METAIIIOB
XHWMHYECKUE CBOMCTBA METAJIOB.

44 DNEeKTPOXUMHUYECKUH PsiJl HAPSIKEHUI bubmmorexa [JOK

https://m.edsoo.ru/00ae1156
METaJIJIOB
OO0mmue criocoOb! MOTYYSHHUS METAJLIOB.

45 CmuiaBbl. BerunciieHust o ypaBHEHUSIM bubmmoreka [JOK
XMMHYECKUX PEaKIUi, €CIu OUH U3 https://m.edsoo0.ru/00ael1156
pEareHTOB COJEPIKHUT IMPUMECH

46 [TonsiTHE 0 KOPPO3UM METAIIIOB bubmorexa LOK

https://m.edso00.ru/00ae1278
bubmmoteka IIOK

47 [Henormsie MeTantE: https://m.edsoo.ru/00ae14b2

48 OKcuIbl ¥ TUIPOKCHIBI HATPHS U KalTus bubmorexa LOK

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

49 [IlerouHO3EMENBHBIE METAIUIBI — KaIbLUN U bubmmnoreka HOK
MarHui https://m.edsoo.ru/00ae15e8

50 Baxuelinme coenMHEHNS KAJIbIU bubmorexa TIOK

https://m.edsoo.ru/00ae15e8

51 O06001enre u cucTeMaTr3aIus 3HaHUA

52 XécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS bubmmorexa LIOK

https://m.edso0.ru/00ae1886

53 [IpakTrueckas padota Ne 6 o Teme bubnuotexa [JOK
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«KEcTKOCTh BOJBI U METOLI €€

https://m.edsoo.ru/00aelae8

YCTpaHEHUS»
. bubmmoreka [JOK
>4 Admtomuiii https://m.edsocI)_.[ru/Oan1064
55 AMpoTepHBIE CBOIICTBA OKCHJIA U bubnuoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnmnoreka HOK
56 Keseso https://m.edsoi.lrUIOanldBG
57 Oxcuapl, TuIpoKcU b U conn xkenesa (1) u bubnnorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI
[IpakTnueckas padora Ne 7. Pemenue
59 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe buGnuorexa [IOK
«Baxuelnme MeTaJyibl U UX COSIUHEHUS» htps://m.edsoo.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIUH, €CITU OJTUH W3 PEarcHTOB JIaH B
60 EI36I>E“K€ 17001 CO}Jllep)KI/ITI:'IpI/IMeCI/I. " bubmmorexa LIOK
BbIuncIIeHUS MacCOBOI 10JIN BBIXOJA ttps://m.edso0.1./0ae1 750
MIPOIYKTA PEaKIuu
61 OO0o01IeHre U CHCTeMAaTH3aINs 3HAHUN
62 KonTtponbHast pabota Ne4 o reme
«BaxHel11e METaIbl U UX COSAMHEHUS
63 BemectBa 1 Matepuainbl B MTOBCETHEBHOM bubnunorexa LIOK
YKU3HH YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH bubnmnoreka [JOK
Cpebl https://m.edso0.ru/00ae4270
65 Ponp Xx¥MKM B pelIEHNN YKOJIOTUYECKHUX bu6muoreka [JOK

npobiem

https://m.edsoo.ru/00ae4270
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PezepBHblit ypok. O6001eHuE 1 Bu6muoteka [JOK
66 . 1
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O60011eH1E 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cb?
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://lesson.edu.ru
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