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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LENAX, OOUEeH cTpareruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
MpeAyCcMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE MO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeaensieT BO3MOXKHOCTH TMpeaMeTa I
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs MPeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XUMHUHU CIYKUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
0o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparOT (POpMHUPYEMbIE XMUMHUEU MPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAaHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHBIC HAMpaBJICHUS B OOYYCHHH XHMHH OOECIEYMBAIOTCS CHEIUPUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHUE OOYYalOIIUMUCS CUCTEMBI IMEPBOHAYAIBHBIX TMOHSTHUI XUMHH, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHu4YeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOI0 mojaxoaa K €€ mzydeHuro. Conep:kaHue CKIIAIbIBACTCS W3 CUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpelncTaBlieHUd 00 DIEKTPOTUTHUYECKON JMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OAMIIMPUYECKH
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX TpeAMeTOB: «OKpyXaloluil MUup»,
«buonorus. 5—7 knacce» U «PuU3nKaA. 7 KIacc.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOUIEHUM K HAyYHbIM METOJaM I[IO3HAaHUS TMPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (GOpMHpOBAaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMsI Ha CHCTEMaTH4YEeCKOE MpUOOIIEHUE
oOyyarolmmxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yclIoBUi, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YYaOIIMMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeNd (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYKAIOLIEro MHUpA, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJyYECHHBIC NPH H3YYECHUU
XUMUH, TPUMEHSATh HMX MPU PEIIEHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opmupoBaHHe y OOy4YalOIIMXCS TyMaHUCTUYECKUX OTHOIICHHMI,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJIbHEHUIIETO
oOy4eHuUs.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. du3nUecKue CBOWCTBA BEHIECTB. ATrperaTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI U MOJIEKYJIbI. XHWMHYECKHE 3JeMEeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHas Macca. B3auMocBsi3p KOIMYECTBa,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COEUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKUs U €€ NMPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu 0oOpalleHus: ¢ J1abopaToOpHbBIM 00OpPYAOBAHUEM, U3YYEHHE U OMUCAHUE
(Gu3MUecKuXx CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XUMHUYECKUX (TOpEHUE CBEYM, MPOKATMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUSI XUMHYECKHX peaklMil (pasyiokKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (II) npu HarpeBaHuM, B3auMOJEHCTBHE Kefe3a ¢ pacTBopoM cosn Menu (11),
U3y4eHHE CIOCOOOB pa3/JesieHHs CMeceil: C MOMOIbI0 MarHuTa, (UIbTPOBAHHE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — s3neMeHT U mpoctoe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



NOJIyYeHHUs] KUCTopoAa B JabopaTopud W NIPOMBbIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TApPHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEIL
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupo/i€ U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHocTm meramnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIIPEIEIICHUE COAEPKaHUsl KUCIOpOAa B BO3AYyX€, MOJIyUEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCAaHWE WX CBOMCTB, IOJy4YE€HHE, COOMpaHUE, PACIIO3HABaHHE WU U3YyUYCHHUE
CBOMCTB BOJ0Opojia (TOpeHue), B3auMojencTBUe Bojopoaa ¢ okcujaom Mmeau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOECHHOCTEM pacTBOPEHHs BEILECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBaHUE O0pa3lOB HEOPraHWYECKUX BEIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojieiicTtBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 METAJUIa IPYTMM K3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ilepuonnyeckuit 3akoH. Ilepuognyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIIMHHONEpUOAHAs  (OPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crtpoenune atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS paJnyca aTOMOB XWUMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakliiy pa3ioKeHHsl, COSUHEHU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHS,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kajuus, KalbLUusi M HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanmsa XuMUYeCKUX peaklMil Mo pa3InyHbIM NpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIIME HA CKOPOCTh XMMHUYECKOW PEaKUUU U TOJOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOLMALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAalICHHbIE HWOHHBIE YypaBHEHUs peakiuil. CBoOWCTBa KHUCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEWIECTB, MpOLEcCa JUCCOLMAUMU KHCIOT, IIEJI0YEed H  COJeH
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakuui
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHUCIOT W crneuuduyeckue). XHUMHUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B MPHUPOJIE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapakrepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENIEHU OKUCIEHHs. A30T, pacnpoCTpaHEHHE B MPUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TMOJIydeHHE, (PU3UICCKUE W XUMHUYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arps3HEHUWE BO3Ayxa, MOYBBI W BomoéMoB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciaora, Pu3ndecKue U XUMUIECKHIE CBOMCTRA,
nosyuerue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  auIOTPOITHBIE
Moau(dUKALIUKM, pacCIpOCTpaHEHWEe B NpUpoje, (U3NYECKHE U XUMHUYECKHUE
cBoiictBa. Ancop6Oius. KpyrosopotT yriepoaa B npupoje. OKCuabl yriepojaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJYYEHUE U MPUMEHEHUE. DKOJOTUYECKHE MPOOJEMbI, CBA3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KJUMaTa, MapHUKOBBIN
s dekt. YronpHas KucaoTa U €€ coyu, uX PU3NUEeCKue U XMMUYECKHE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHbIC MOHITUS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAHOJI, TJIULIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[ToHsaTHe 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoaax — U ux
poau B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcunie kpemausi (IV) u kpemaueBoi kuciore. CUIMKAThl, X WCIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxkHeline cTpouTeIbHbIE MaTepHabl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa30B HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (GU3UIECKHE U XUMHUUYECKHE CBOMCTBA
raJloreHOB M WX COEAUHEHHMH (BO3MOXKHO HMCIIOJIb30BAaHHE BHJICOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPHAOB (TaJOTE€HUIOB), O3HAKOMIJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHLUCHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HW3y4YEHHE XUMHYECKHX CBOMCTB
pa30aBIeHHON CepHOM KUCIIOTHI, TPOBEICHUE KaueCTBEHHON peakIuu Ha Cyabdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB), 00pa3iaMu a30THBIX M (OChHOPHBIX yIOOpPEHUM, MOTyUYCHHE,
coOupaHue, pacrmo3HaBaHUE U M3YYCHHUE CBOMCTB aMMMaKa, MPOBEICHUE
Ka4eCTBEHHBIX pPEaKIMii Ha MOH aMMOHHMS U (GochaT-uoOH M M3yYEeHHE IPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozesen
KPUCTAUIMYECKUX peméToK anMasza, Tpadura, ¢QyiepeHa, O3HAKOMJIICHHE C
MPOIIECCOM  afcOpOLMKM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYECTBEHHBIX peaklnii Ha kapOoOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIHUEN CUIMKATHOM TPOMBINUIEHHOCTH, PEIIEHUE SKCIEPUMEHTATBHBIX
3aJ1a4 1o TeMe «BaxkHeuie HeMEeTauIbl U KX COCTUHEHUS.

MeTajuibl 1 UX COeIUHEHUS

OO6m1as xapakTepuCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamimdeckas CBS3b U
METaJUIM4YeCKass  KpUCTa/UIM4ecKas  pemerka.  DJIeKTPOXUMUUYECKUM  psia
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTamel: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HAaTpusi M Kanus. [IpumMeHeHHne IIeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXoXJeHue B npupoze. Gusnveckue 1 XUMUYECKUE CBOMCTBAa MarHus
U Kanpuusa. Baxseilmue coenvHeHHs Kaiablus (OKCHI, TUIPOKCHUA, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMHUYECKHE CBOICTBa amtoMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHAA U THAPOKCUAA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepnoanyeckoil cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. Okcuibl, TuapoKcuabl U conu xenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHME C o00pa3llaMM METaUIOB M CIUIaBOB, HUX (PU3NUYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KAJIbLIMS W HaTpusl C BOJAOM (BO3MOYKHO MHCIOJIB30BAHME BHJIEOMATEPHANIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXHO  HCIOJB30BAHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUECTBEHHBIX PEAKIM Ha MOHBI: MAarHusi, KaJbLMs, aJlOMHUHHUS, LIUHKA, Keye3a
(IT) u xeneza (III), meau (1), HaOnrOAEHME U ONMMCAHUE MPOLECCOB OKPALIMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB IMIPOKCHIA aTOMUHUS
Y TUPOKCHJIA LIMHKA, pEHIEHUE HKCIIEPUMEHTAIBHBIX 3a/1a4 110 Teme «BakHeiiime
METaJUIbl U UX COCAMHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUECKOE 3arps3HeHHE OKpyKarolleld cpeabl (MpeaeiabHas AOMyCTUMAas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBS3€M MpU M3YYEHHMM XMMHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TMOHSATHUS: HAy4YHBIN (DAaKT, THUIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PAJUOAKTUBHOCTb, MOJICKYJa, 3JICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeTka, CruiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMUUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAeMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XoA€e OOydeHHs XHMHUU B €IUHCTBE Y4eOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIIUN 00YUYaIOITUXCSI.

JInyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacCIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS .

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM M JAPYrHX  BHUAAX
JIeATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIIECCE OTOM y4eOHOM NeATeNbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TMIOBEJECHUE W TOCTYNKM CBOMX TOBApPHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJICTABICHNUSI O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHHUU I10
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMU TEKCTaMM, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHA OOydYeHHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HETPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOIs, HAPKOTUKOB, KYPEHHS),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBAXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBOH IEATEIBHOCTH, B TOM YHCIIE HaA
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AeSTENbHOCTH U PA3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LICHHOCTU 3JI0POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJydaeMble TPU MU3YYECHUU XUMHH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEeM M IMyTel MX pelieHUs MOCPEJCTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUSI MHUPOBO33PEHHUS OOIEHAy4YHbIE TOHATUS (3aKOH, Teopus,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTUHE MHUpA, U YHUBEpCaJbHbIE YUeOHbIC AeHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
MOHATHUS 711 OOBSICHEHUS OTMICIBHBIX ()AaKTOB U SBJICHHM, BEHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILlECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEeMEHTa), XuMHudeckas Gopmylia U YpaBHEHHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U W
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBENEHHOTO OTBITA, UCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMYJIIpHAs JIMTEpaTypa XUMHUYECKOTO COJCP)KAaHUS, CIPaAaBOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 OMPEIeNEHHOTO THUIIa, TPUOOPETEHUE ONbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (pOpMy MpeAcTaBieHus] UHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIIOJIb30BaTh M AaHAIU3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO34MCTBA M TPAHCIOPTa Ha COCTOSIHHE OKpYXKarolled HpUpOIHOIM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS MPEIOKEHHOMN 3a/1auu;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
JabopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBD», KOOPAUHALIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISTh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHWN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKITUSX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEp)KaHUsl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATENIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHHS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHYECKHX IOHATHI: aToOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolieHTHAasi KOHIICHTpAIus1) B pacTBOPE;

e WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX TIOHSATUM U
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e UCITOJIb30BATh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

e OIIPE/ICIISITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMbic Ilepumoamueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTrajipo;

e ONIUCHIBATh M XapakTepuzoBaTh TabauMuHyro dopmy Ilepuoanueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepronuueckass cucteMa Xumudeckux dnemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

e KJIACCU(DUIIMPOBATh XUMHUUYECKHE HIIEMEHTHI, HEOPraHMYECKHE BEIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINN;

e IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH IPOTEKAaHUS XUMHUYECKUX TMPEBPALICHUNA B
Pa3JIMYHBIX YCIIOBHUSIX;

e BEIYKCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChbl BELIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa Mo (opMyse COEeIHHEHMS,
MacCoOBYIO JIOJIIO BEIIECTBA B PAacTBOpE, MPOBOAWTH PACUETHI IO
YPaBHEHUIO XUMHUYECKOUN pEeaKInH;

e IPUMEHATh OCHOBHBIE ONEPAllMU MBICIUTEIbHON NEATEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — ISl MU3YYEHHsI CBOMCTB
BEIIECTB M XHWMHYECKUX pEaKIMil, €CTECTBEHHO-HAYyYHbIE METOJIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJIEIOBATH MIpaBUJIaM IOJIb30BAHUS XMMUYECKOHN MOCYA0M U JaO0paTOpHBIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKUMSIMH TIO BBIINOJIHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OINBITOB MO TMOJYYEHHIO M COOMPAHUIO Ta3000pa3HbIX
BEUIECTB (BOJOpOJAa W KHCIOpPOJAA), IPUTOTOBJICHHIO PACTBOPOB C
ONpeAECIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOIO BENIECTBA, MIAHUPOBATH
Y TIPOBOJUTH XMMUYECKHE IKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB
IIEJIOYEH U KHCIIOT C MOMOIIbI0 MHAUKATOPOB (Jlakmyc, (heHomndTanenH,
METHJIOPaHX U APYTHE).

K koniy oOyueHus B 9 kiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX TMOHATHN: XUMHYECKUM
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU 3PDeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEAKUUU HOHHOIO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE pPEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBBbl, CKOPOCTb XUMHYECKOM pEaKUuHu, MNpPEAeabHO JOMyCTHUMas
koHueHntpanus [IJIK BemiecTna;

e WJUTIOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHA H
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e NCTIOJIb30BaTh XMMHUECKYIO CUMBOJIUKY JJIi COCTaBJICHHs ()OpPMYJI BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

e OIIPEACIISTh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHX DJIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsi/i MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

e packpeiBaTh cMbIcH [lepuommueckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XMMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npenesax MajlbIX MEePUOIOB U TJIABHBIX MOJATPYII C YUYETOM CTPOEHHUS UX
aTOMOB;

e KJTACCU(DUIIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMUCHIBATH) OOIIME W CHEIMU(PUUECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

e COCTABJISITh YPAaBHEHMSI  DJEKTPOJUTUYECKOM  JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPALLIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;

e PACKpBIBaTh  CYIIHOCTh  OKHCJIMTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITHIA
MOCPEAICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaklui;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

e BEIYHCIIATh OTHOCUTENHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JieMeHTa Mo (opmyrne coeauHeHHUs,
MacCOBYIO JIOJIIO BEIIECTBA B pPacTBOpE, MPOBOAUTH pacdEThl IO
YpaBHEHUIO XUMUYECKOMN peaKIny;

e COOJIIO/IaTh MpaBUJIA MOJIH30BAHUS XUMUUYECKON MOCYI0N U J1aO0paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHUM C MHCTPYKIHMSIMH TIO BBIMOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB IO TOJIYYEHUIO M COOMpPAaHUIO Ta3000pa3HbIX
BEIECTB (aMMHaKa 1 yTIIEKUCIIOTO ra3a);

e IPOBOJIUTH PEAKIIMH, TTOJTBEPHKIAIOIINE KaYECTBEHHBIN COCTaB Pa3IUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIHI-,
KapOoHart-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

e IPUMEHATH OCHOBHBIC OTICPAIMH MBICTUTCIIBHON JEATEIHPHOCTH — aHAJN3 U
CUHTE3, CpaBHEHHE, O0000IIeHne, CHUCTEMaTHU3allii0, BBISBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
HauMeHnoBaHue KoanuecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3ieioB u TEM Konrpoabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NporpaMmMbI padoThI padoThI
Pazgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMusa — BakHas
11 00J1aCTh €CTECTBO3HAHUS 5 2 bubmnoreka IIOK
' U [IPAKTHYECKON https://m.edsoo.ru/7f41837c
JeITEIbHOCTH YeJIoBEKA
12 BemecTBa 1 xuMuueckue 15 1 bubmnoreka IIOK
' peaxIun https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Pa3nen 2. BaxkHeiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopog. 5 bubmuoreka [JOK
' IToustHe 06 oxcuagax https://m.edso0.ru/7f41837¢
Bognopona.Ilonstue o bubnuoreka [JOK
2.2 8 1
KHCJIOTaX M COJAX https://m.edsoo.ru/7f41837¢c
53 Bopa. PacTBopbl. 5 1 1 bubnunorexa LIOK
' IToHsITHE 00 OCHOBAHUAX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIaCCHI BuG OK
24 HEOPraHUYeCKUX 11 1 1 nosmotexa I

COeTUHEHUN

https://m.edsoo.ru/7f41837¢c



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

Wroro no pazueny 30

Pasnen 3. [lepunoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aToOMOB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[Tepuoanueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XMMHYECKHX AJIEMEHTOB 7
. 1. Menneneena.

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

Crpoenue atoma

XuUMHUUYECKasa CBI3b.

OKHCIUTEIBHO- bubmnoreka IIOK
3.2 8 1
BOCCTAHOBUTEIbHEIE https://m.edsoo.ru/7f41837c
peakuuu
bubanoreka LIOK
J5¢ 15
TOTO TO pasaey https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 Bubnmorexa [IOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 68 4 5



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

HauMmenoBanue

KoanuecTBo 4acoB

Ne duekTpoHHbIE (L (POBbHIE)
pa3ieioB u TEM Konrpoabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
nporpamMmMsbl padoThI padoThI
Pa3zgea 1. BemmecTBo 1 XUMHYeCKHEe peakul
[ToBTOpEenue u
11 yriyOsieHue 3HaHU] 5 1 bu6moteka LIOK
' OCHOBHBIX Pa3/IeIoB https://m.edso00.ru/7f41a636
Kypca 8 kiacca
OcHoBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa [JOK
' p . https://m.edso00.ru/7f41a636
XUMHYECKHUX PEAKIIHA
DNEeKTPONIUTHYECKAs
13 JIACCOIIHAITHS. 3 1 1 bubmuoreka [TOK
' XUMHYECKUE PEAKIIUH B https://m.edso00.ru/7f41a636
pacTBopax
Hroro no pazgeny 17
Pasznen 2. HemeTas1bl M HX cOeIMHEHHS
OO6mrast XxapakTepucTruKa
but6mmorekxa [IOK
2.1 XAUMHUYECKHUX DJIEMEHTORB 4 1

VIIA-rpynnsl. ['anorenst

https://m.edsoo.ru/7f41a636
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OO01as xapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB

bubnunoreka LIOK

2.2 6
VIA-rpynnel. Cepa u eé https://m.edsoo.ru/7f41a636
COCTUHCHUS
OO01mmas XxapakTeprucTHKa
23 XUMHYECKHX 3JIEMECHTOB . bubaunorexa [JOK
' VA-rpymmsl. A30r, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoeTMHCHUS
OO01mas XxapakTepucTHKa
XUMHYECKHX 3JIEMECHTOB Eus LIOK
HOJIMOTEeKA
2.4 IVA- . 8
M rp;inm,l Yrepon i https://m.edso00.ru/7f41a636
KPEMHHI U UX
COCANHCHUA
Hroro o pasneny 25
Pa3nen 3. MeTauibl U UX COeIMHEHUS
31 OO6mume cBoiicTBa 4 bubnuoreka [{OK
' METaJJIOB https://m.edso00.ru/7f41a636
39 Baxueiinie MeTaiibsl U 16 but6mmorexa [IOK
' UX COEIMHEHUS https://m.edso0o.ru/7f41a636
Hroro 1o pasneny 20

Pazgea 4. Xumus U OKpysKawomas cpeaa



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

41 BemectBa u marepuassi B 3 bubmmoreka [JOK
' JKA3HU YeI0BeKa https://m.edso00.ru/7f41a636
Wroro no pazueny 3
PesepBHOE BpeMs 3 Bubmaorexa ITOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoauyecTBO 9acoB
DJIeKTPOHHbBIE
n Hara uudposeie
Tema ypoxa KouTpoabHubie IlpakTHYecKue
/ Bceero H3ydeHust o0pa3oBaTejbHbIE
padoThI padoThI
n pecypchbl
[Ipenmer xumuu. Posb xumuu B bubnuorexa [IOK
JKM3HH YeIoBeKa. Tena u 1 https://m.edsoo.ru/ff0d21
BEILIECTBA Oc
bubmuorexa [JOK
IToHsTHE O METOAaX MO3HAHUS B
1 https://m.edso0.ru/ff0d22
XUMUH
7e
[TpakTuueckast padorta Ne 1
«[IpaBuna paboTsl B 1aboparopuu bubmmorera [TOK
. 1 https://m.edsoo.ru/ff0d23
Y IPUEMBI 00paIlIEHUS C dc
1a60paTOPHBIM 000PYTOBAHUEM) T
bu6nmoreka [JOK
YucThle BelecTBa U CMECH.
. 1 https://m.edsoo.ru/ff0d26
CriocoOsbI pa3aenenus cMmecei ca
[IpakTuyeckas padora Ne 2 bubnnoreka [JOK
«Paznenenue cmeceii (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYMCTKHU TTOBAPEHHOU COJIN)» c8



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

bubmuoreka [JOK

6 ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/ff0d2a
6¢
XuUMHUYECKHUe FJIEMEHTHI. 3HAaKH bubnuorexa [JOK
7 (cMMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
3IIEMEHTOB es
bubmuorexa [JOK
8 [IpocThie U CIOKHBIEC BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmorexa [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE https://m.edsoo.ru/ff0d2d
50
3aK0H IIOCTOSIHCTBA COCTaBa
BEIIIECTB. XUMHUYECKas hopmyJa bubmorexa [JOK
10 ' pyya. https://m.edsoo.ru/ff0d2ea
BanenTHoCTh aTOMOB .
XUMHYECKHX 3JIEMEHTOB -
OTHocUTeNbHAs aTOMHAas Macca. bu6mmorexa [IOK
11 | OrtHocuTenbHas MOJIEKYIIpHast https://m.edsoo.ru/ff0d32
Macca 3c
MaccoBas 10151 XUMHYECKOTO bubmotexa [JOK
12 g https://m.edsoo.ru/ff0d35
AJIEMEHTA B COCTMHCHUH oc
bu6mmorexa [IOK
K . Monb.
13 OJIHCCTBO Betlectsa. VoIb https://m.edsoo.ru/ff0d52
Momnspnas macca
30
Ou3NYeCKue 1 XUMUIECKHE bubmorera [JOK
14 https://m.edsoo.ru/ff0d37f

sIBIICHUS. XHUMHU4YECKas peaknuuia

a



https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

[Ipu3Hakuy u ycioBus NPOTEKAHUS

bubmuoreka [JOK

15 . https://m.edsoo.ru/ff0d3a
XUMHUYECKHUX PEAKITHIA 16
3aK0oH COXpaHEHUsI MaCChl bubnnoreka [JOK

16 | BemecTB. XUMHYECKHUE https://m.edsoo.ru/ff0d3b
YpaBHEHUSA 88
Beraucienus konmudecTBa, MacChl bubmuorexa [JOK

17 | BewmiecTBa 110 ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XMMHYECKUX PEaKIUii 08
Knaccudukanus XuMuaeckux

€aKIuil (CoeTMHEHUS bubnmorexa LHOK

18| P ’ https://m.eds00.ru/ff0d3f3
pa3NoKeHUs, 3aMEIICHHUS, 4
obMmeHa) B
M. B. JIOMOHOCOB — y4€HBIii- bubnuotexa [JOK

19 | sammuknoneaucr. O0o0OLMIEHNE U https://m.edsoo.ru/ff0d40
CHCTEMAaTH3alMs 3HAaHUH c4
KonTponsHnas padora Nel no Teme bubnuoreka [IOK

20 | «BemecTBa 1 XUMHYECKHUE https://m.edsoo.ru/ff0d42
peaxImm» 90
Boznyx — cmech razos. Cocras bubnuorexa [IOK

21 | Bosmyxa. Kucimopon — snemMeHT u https://m.edsoo.ru/ff0d44
npocToe BemecTBo. O30H 8e
dusnyeckue 1 XUMUUECKHE
CBOMCTBA KMCJIOPOJIa (peaKIuu bubmmorexa LOK

22 p P https://m.edsoo.ru/ff0d46

OKHCJIeHus, TopeHue). [lonstue
00 okcumax

14



https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

Crioco0bI mostydeHus KHCIopoaa
B JabopaTopuu 1

bubmuorexa [JOK

23 https://m.edsoo.ru/ff0d49
NPOMBIIIICHHOCTH. [IpuMeHenune 7a
KUCIIOpOAa o
TennoBoii 3pdPeKT XuMUIECKOi
peaKkuu, MOHITHE O bubmuorexa [JOK

24 | TepMOXUMHUYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- U DHJIOTEPMUYCCKHUX 90
peaKIusIX
TomnuBo (He(dTh, Yroiab U METaH). bubnuorexa [JOK

25 | 3arpsizHeHue BO31yXa, CIIOCOOBI https://m.edsoo.ru/ff0d4c
€ro MpeIoTBpaIICHUS 4a
[IpakTuueckas pad6ora Ne 3 o
teme «llonydyenue u cobupanue bubmorexa HOK

26 i P https://m.edsoo.ru/ff0d4ae
KHUCTIOPO/1a, U3yUYEHUE €T0 9
CBOWCTB» B
Bonoponx — snemenT u mpocroe bubnmoreka [IOK

27 | BemecTtBo. HaxoxaeHnue B https://m.edsoo.ru/ff0d4d
pupoIe do
duznyecknue 1 XUMHYECKHE bubmuoreka [JOK

28 | cBoiicTBa Bogopoaa. [I[pumenenne https://m.edsoo.ru/ff0d4d
BOZIOpOIA do

bu6mmorexa [IOK
29 | TlonsiTHE O KUCIOTaX U COMSAX https://m.edsoo.ru/ff0d50

d2



https://m.edsoo.ru/ff0d497a
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Croco0bl mosty4eHus BOAOpo/ia B

bubmuoreka [JOK

30 https://m.edsoo.ru/ffod4d
nabopaTopuu 40
[IpaxTuueckas padora Ne 4 o
teme «llomydenue u cobupanue BH6J_IHOTeKa HOK

31 https://m.edsoo.ru/ff0d4f4
BOJIOpPO/Ia, U3yYEHHUE €T0 5
CBOMCTB» -
MounsipHbliii 00bEM ra3oB. 3aKOH bubmorexa HOK

32 https://m.edsoo.ru/ff0d54
ABoranpo %
Brrunciaenus 00€ma, KoJIrM4yecTBa
BEIIECTBA ra3a Mo €ro U3BECTHOMY Bubmzorexa LIOK

33 https://m.edsoo.ru/ffod55
KOJII/I‘-IGCTBy BE€IcCTBA NJIIN aO
00BEMY o
Beruucienus 006EMOB ra3oB 1o
YPaBHEHHIO PEaKIy Ha OCHOBE BH6J_1HOTeKa HOK

34 . N https://m.edsoo.ru/ffod57
3aK0HA OOBEMHBIX OTHOIIIEHUH 08
rasoB 038
CDI/I?;I/I‘-IGCKI/IG U XUMHUYCCKHUC BH6HHOTeKa HOK

35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOBI 78
Cocras ocHoBauuii. IToustre 00 Bubmzorexa LIOK

36 https://m.edsoo.ru/ff0d59
HHIUKATOpax 02
Boga kak pactBopuTens.
HaceImeHHble 1 HEHACKIIIIEHHBIE Brbmrotexa IOK

37 https://m.edsoo.ru/ffod5hb

pactBopbl. MaccoBas 10Jist
BEIIIECTBA B pacTBOpE

40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

[TpakTrueckas padora Ne 5 mo
teme «l[Ipurorosnenue pacTBOpoB

bubmuoreka [JOK

38 .. . . https://m.edsoo.ru/ff0d5e
C onpeeéHHON MacCOBOM JI0JICH ba
PacTBOPEHHOTO BEIIIECTBAY o
KonTtponsnast padora Ne2 o reme bubmorera [JOK
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoxn. Boga» 42
OKcHIIBI: cOCTaB, KIIACCU(UKAIIHS bubmorexa HOK
40 ' ’ ’ https://m.eds00.ru/ff0d66
HOMCHKJIaTypa
4e
[lonyuyenue u xumMnyeckue bubnuoreka [IOK
41 | cBolicTBa KMCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(OTEPHBIX OKCUJIOB 4e
bu6nmoreka [JOK
OcCHOBaHUS: COCTAB,
42 https://m.edsoo.ru/ff0d67
KIlaccu(uKaIys, HOMEHKIaTypa ca
IlonyueHune u XUMHUUECKHIE bubmiorexa IJOK
43 qu . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAaHHI ca
bu6nmoreka [JOK
KucnoTsl: cocras,
44 https://m.edsoo.ru/ffOdfee
KJIacCH(UKAIMs, HOMEHKIIaTypa 5
bu6mmorexa [IOK
[TonydeHnue u xuMu4yecKkue
45 https://m.edsoo.ru/ff0dfee

CBOMCTBA KUCJIOT

2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpeanue): HOMEHKIATypa,

bu6mmoreka [IOK

46 | crmocoObl OJMy4eHHUS, https://m.edsoo.ru/00ad94
XUMHUYECKHUE CBOWCTBA 4
[IpaxTuueckas padora Ne 6.
Pemienne skcnepruMeHTaIbHBIX bubnnoreka [JOK
47 | 3amau o TemMe «OCHOBHBIE https://m.edsoo.ru/00ad9b
KJIACCBI HEOPTaHUYECKHUX 7c
COCTUMHEHUIN»
I'eneTnyeckas cBsI3b MEXKIY bubmuorexa [JOK
48 | kIaccaMu HEOPraHWYECKHUX https://m.edsoo.ru/00ad9a
COeTUHEHUN 50
O06o001IeHre U cCUCTEeMaTH3aIus bubmorexa LIOK
49 N https://m.edsoo.ru/00ad9c
3HAHUHT
b2
Konrtpomnsnas padora Ne3 o teme bubnnoreka [JOK
50 | "OcHoBHBIE KJTacChI https://m.edsoo.ru/00ad9e
HEOPraHUYECKUX COeAMHEHUI" la
[TepBble MOMBITKH
KJIaCCHU(UKAIIUU XUMUYECKUX bubmorexa HOK
51 https://m.edsoo.ru/00ad9f
anemeHToB. [ToHsTHE O TpymIIax fa
CXOJIHBIX JIEMEHTOB =
[lepronnueckuii 3aKOH U
[Tepuoauueckast cuctema bubmorexa [JOK
52 P https://m.edsoo.ru/00ada5

XUMHYECKHX 3eMeHToB /1. M.
Menneneesa

2c



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

bubmuoreka [JOK

53 | Ilepuonsl, rpynmsl, MOATPYIIIIBI https://m.edsoo.ru/00ada5
2c
bubmuoreka [JOK
Ctpoenue atomoB. CocTaB
54 https://m.edsoo.ru/00ada3
aTOMHBIX siaep. M3oTombl 42
CtpoeHue IEKTPOHHBIX
bubmuorexa [JOK
000J104€K aTOMOB AJIEMEHTOB
55 . https://m.edsoo.ru/00ada6
[Tepnoanueckoii cucremst . 1. be
MeHn ieneesa -
XapakTeprucTuKa XUMHIECKOTO
bubmuorexa [JOK
AJIEMEHTA 110 €ro MOJIOKEHHUIO B
56 . https://m.edsoo.ru/00ada8
[Tepnonnueckoii cucreme /1. Y. 24
Menieneesa -
3unauenue [lepuonnyeckoro
3aKOHA JUISl Pa3BUTHS HAYKH H bubmorexa LOK
57 vE https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB — 6e
Y4€HBI, IEAAror U IPakIaHUH o
DIEeKTPOOTPULIATETLHOCTh
bu6nmoreka [JOK
ATOMOB XMUMHYECKHUX JIEMEHTOB/
58 . https://m.edsoo.ru/00adaa
Bcepocculickas npoBepodHast b3
pabora o
bu6mmoreka [JOK
59 | HonHas XMMUYeCKas CBS3b https://m.edsoo.ru/00adac

34



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

KoBasienTHas nonspHas

bubmuoreka [JOK

60 1 https://m.edsoo.ru/00adaa
XHMHYECKas CBS3b bs
KoBanenTHas HenonsipHast buGnnorexa LIOK
61 P 1 https://m.edsoo.ru/00adaa
XHMHYECKas CBS3b b9
bubmuoreka [JOK
62 | CremneHb OKUCIICHUS 1 https://m.edsoo.ru/00adae
28
OKUCIUTENbHO- bubmorexa [TOK
63 1 https://m.edsoo.ru/00adb0
BOCCTAaHOBUTEJIbHBIC PEAKITUU 76
bubmuoreka [JOK
64 | OKHCIHTENH U BOCCTAHOBUTEIIN 1 https://m.edsoo.ru/00adb0
76
Konrtpomnsnas padora Ne4 o treme bubnnoreka [JOK
65 | «Crpoenue aroma. XuMudeckas 1 https://m.edsoo.ru/00adb4
CBSA3b» 86
. bu6nmoreka [JOK
P . 0600
66 CSEPBHBIN YpOI. L00 fu eane 1 https://m.edsoo.ru/00adb3
cHUCTeMaTU3aIUsl 3HAHUI 3
. bu6mmorexa [IOK
P . 0600
67 e3epBHbii ypok. 000 ilI came 1 https://m.edsoo.ru/00ad9c
cHUCTeMaTH3aIMsl 3HAHUI 02
. bu6mmorexa [IOK
P . 0600
68 CSCPBHEIH YPOT. L00 111 eame 1 https://m.edsoo.ru/ff0d61
CHCTeMaTu3aIus 3HAHUI 6
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOIT'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne KonuyecTBo yacos
JJIeKTPOHHBbIE
Hara uudgposbie
n | Tema ypoka KoHTpoJibHbIe IIpakTH4eckue
Bcero H3y4eHust o0pa3oBaTe/bHbIE
/ padoThI padoThbI
pecypcsl
n
[Iepnonnueckuit 3aKoH.
bubmuoreka [JOK
[Tepuoaunueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHUYECKHX 3JIeMEHTOB /] o
. Meunneneena B
3aKOHOMEPHOCTH B
. bubmuorexa [JOK
WU3MEHEHUU CBOMCTB
1 https://m.edsoo.ru/00adb6b
XUMHUYECKHX DJIEMEHTOB 6
MIEPBBIX TPEX NEPUOIOB B
Knaccudukanms u bubnmnorexa [JOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Bunpl xumMudueckou CBSI3U U bu6mmoreka [IOK
THUIIBI KPUCTAJUIMYECKUX 1 https://m.edsoo.ru/00adbac
perméTox 6
KonTtponbHast padora Nel
1o treMe «IloBTopenue u
yri1yOieHre 3HaHu| 1 1
OCHOBHBIX pa3zeyioB Kypca
8 xacca»



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

Knaccudukanus

bu6mmoreka [IOK

6 XUMHYECKUX PEaKIUi 1o https://m.edsoo.ru/00adbcb
Pa3IMYHBIM MMPU3HAKAM 0
[TonsaTue o ckopoctu
XUMHYECKOU peaKkuu Bubmuorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IToHsaTHEe 0 TOMOI€HHBIX U a
TeTEPOreHHBIX PEAKIIHIX -
TlousTe 0 XUMHYECKOM
paBHOBecuH. DaKTOpHI,
bubmuorexa [JOK
BIIUSFOIIME HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEaKkIuu 1 c
MOJI0KEHUE XUMUYECKOTO -
paBHOBeECHUS
OKHCITUTENTBHO- bu6mmoreka [IOK
9 BOCCTAaHOBUTEIbHbBIC https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6nmoreka [JOK
AJIIEKTPOJIUTUYECKON
10 https://m.edso0.ru/00adcd6
nucconuanyi. CUIbHBIE U 8
CITa0bIe AIEKTPOIIUTHI -
bu6mmorexa [IOK
Honnble ypaBHEHUS
11 https://m.edsoo.ru/00add44

peakuun

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448

XUMHYECKHE CBOUCTBA
KHCJIOT ¥ OCHOBAHUM B

bubmuorexa [JOK

12 CBETE MpeACTaBICHUHN 00 https://m.edsoo.ru/00add5d
AJICKTPOJIUTUYECKON 8
JIUCCOLMAIUN
XHUMHUYecKre CBOMCTBA
coJieil B CBETE bu6mmoreka [IOK
13 | npencraBneHuii 06 https://m.edsoo.ru/00add8b
3JICKTPOJIUTUYECKON 2
JIHCCOIHAIAN
ITorsaTrue o rmapoanse bubnorexa [IOK
14 . P https://m.edsoo.ru/00add9d
coJie
4
bubmuorexa [JOK
O0600menue u
15 = . https://m.edsoo.ru/00addd1
CHCTEMAaTU3alMs 3HaHUH 5
[IpakTuueckas pabora Ne 1.
bu6nmoreka [JOK
«Pemenue
16 https://m.edsoo.ru/00addbf
SKCHEPUMEHTAIBHBIX a
3amau» a
KonTpomabnas padora Ne2
10 TEME
«ONEKTPOIIUTHIECKAS bubmmorexa [TOK
17 P https://m.edsoo.ru/00addec
JIHCCOIHAITS.

XUMHUYECKUE PEaKIUH B
pacTBopax»

0



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

OO61mas xapakTepucTHKa
rajioreHoB. XUMHYECKHe

bubmuorexa [JOK

18 . https://m.edsoo.ru/00addfe
CBOICTBa Ha MpUMEPE 5
XJiopa a
Xioposogopona. ConsgHas
P P bu6mmoreka [IOK
KHCJIOTa, XUMHYCCKHE
19 . https://m.edso0.ru/00adel0
CBONCTBA, MOJIyYEHHUE, 4
MIPUMEHEHUE B
[TpakTrueckas padota Ne 2
bu6mmoreka [IOK
no teme «llonyuenue
20 . https://m.edsoo0.ru/00ade34
COJISTHOM KHMCJIOTHI, 3
U3y4deHUe e€ CBOMCTB a
Brraucnenus mo
ABHEHMSIM XUMHUUYECKUX bubmorexa [JOK
21 yp N https://m.edsoo.ru/00ade48
peakimii, ecu OJIUH U3 3
peareHTOB J1aH B U30BITKE B
bu6mmorexa [IOK
OO01mas xapakTepucTHKa
22 https://m.edso0.ru/00ade64
251eMeHTOB VIA-Tpymbl .
AmoTponHbie
MOIU(DUKAIINH CEPBI. bu6mmorexa [IOK
23 | Haxoxnaenue cepbl 1 e€ https://m.edsoo.ru/00ade64

COEIMHEHUH B IIPUPOJE.
XUMHYECKHE CBOMCTBA

a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

cepsl

CepoBoopo/1, CTpOCHHE,

bubmuorexa [JOK

24 bu3HYecKue 1 XUMHUICCKUE https://m.edso00.ru/00ade80
CBOlCTBa 2
Oxkcuppl cepsl. CepHast
KHCII0Ta, PUBNICCKUE U bubmorexa LIOK
25 . https://m.edsoo.ru/00adea2
XUMHUYECKHUE CBOWCTBA, 8
MIPUMEHEHHUE
XHUMHUYECKUE PEAKLINH,
JeXalliue B OCHOBE
IPOMBIIIJICHHOTO CI10c00a bubnnoreka [JOK
26 | mOXy4eHUus cepHOM https://m.edsoo.ru/00adec8
KHUCJIOTBL. XUMUYECKOE a
3arpsi3HEHUE OKPYXKarolen
Cpelbl COeTUHEHUSIMU CEPBI
Beruucnenue maccoBoit bu6mmorexa [IOK
27 JIOJIA BBIXOJ1a TIPOTYKTa https://m.edsoo.ru/00adec8

peaKiuu

a



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO01as xapakTepuCTHKa
3JIEMEHTOB V A-IpyNIbl.

bu6mmoreka [IOK

28 | A3or, pacpocTpaHEHUE B https://m.edsoo.ru/00adeea
npupojie, pU3NIECKUe u 6
XMMHUYECKHE CBOMCTBA
AMMHUak, ero puznueckue bubnuorexa [JOK

29 1 XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
TOJIyYEHUE ¥ IPUMEHEHNE 4
[TpakTuueckas paborta Ne 3
no teme «llonyuenue bubmorexa LHOK

30 https://m.edso00.ru/00adf18
aMMMaKa, U3y4eHHe ero 0
CBOWCTBY
A30THas KucoTa, eé bu6mmoreka [IOK

31 | ¢wusnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOIICTBA 6
Hcnonb30BaHue HUTPATOB
Y COJIE aMMOHMS B
KaueCTBE MUHEPAJIbHBIX bubmuorexa [IOK

32 | ynoOpenuii. XuMuaeckoe https://m.edsoo.ru/00adf51

3arpsi3HEHUE OKpPYXKarolen
Cp€abl COCAMHCHUSAMN
a3oTa

8



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

®docdop. Oxcun pochopa
(V) u pochopnas kucnora,

bubmuorexa [JOK

33 https://m.eds00.ru/00adf68
buznyecKkue 1 XuMHUYECKHe a
CBOIICTBa, MOJIy4eHUE B
Hcnons3oBanue pocharon
B KQYECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpeHuil. 3arps3HEHHE https://m.edsoo.ru/00adfc2
IPUPOJTHON CPEJIbI 0
docharamu
Yraepon,
bubmuorexa [JOK
35 | PactpocTpatciie s https://m.edsoo.ru/00adfd9
npupoze, Gu3nIecKue u c
XUMHUYECKHE CBOHCTBA
Oxkcuppl yriaepoaa, ux
buznyecKkue 1 XuMUYECKHe bubnuoreka [IOK
36 | cBolicTBa. DKOJIOTHYECKHE https://m.edsoo.ru/00adfeb
poOJIEMBI, CBSI3aHHBIE C e
okcuoM yriepona (IV)
N bubnmuorexa [JOK
VYronbHas KucaoTa u eé€
37 https://m.edso0.ru/00ae006

COJIN

c



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[TpakTrueckas padora Ne 4
no TeMe "l[lonyuenue

bubmuoreka [JOK

38 | yrmekucioro rasa. https://m.edsoo.ru/00ae027
KauectBeHHnas peakuus Ha €
KapOoHaT-HoH"
HCpBOHa‘-IaJH)HI)IG IIOHATUSA
00 OpraHuyYecKux bubmmorexa [IOK
39 https://m.edsoo.ru/00ae054
BEIIIECTBAX KaK O o
COEIMHEHUSIX YTepoaa -
. bu6mmoreka [IOK
Kpewmnuii u ero
40 https://m.eds00.ru/00ae080
COCTMHCHUS a
[IpakTuueckas padbora Ne 5.
Pemenne
SKCIICPUMCHTAJIBHBIX 3a1a4 BI/I6J'H/IOTCK3 HOK
41 . https://m.edsoo.ru/00ae0bf
o Teme «BakHeime 5
HEMETAJJIBI ¥ UX B
COCTMHCHUS
KonTponbHnas pabora Ne3
. bubnmoreka [JOK
o Teme «BakHewme
42 https://m.edsoo.ru/00ae0el

HEMCTAJIJIBI U UX
COCOUHCHUA

8



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

OO01as xapakTepuCTHKA
XMMHYECKHUX 3JIEMEHTOB —
MeTaioB. Merammnueckast

bubmuorexa [JOK

43 CBSI3b M METaJINYCCKas https://m.edso0.ru/00ae103
KpUCTAJUTMYECKas peméTka. €
dusnyeckre CBOMCTBA
METaJIOB
XuUMHUYECKHEe CBOMCTBA
METAILIOB. bu6mmoreka [IOK
44 y https://m.edso0.ru/00ae115
DIIEKTPOXUMUYCCKUN P 6
HANPSDKEHUH METAJIOB
OO0m1re crocoobI
MOJTyYEHUS] METAJIIOB.
CnnaBbl. Beruucienus mo bu6mmoreka [IOK
45 | ypaBHEHHUSM XUMHYECKUX https://m.edsoo.ru/00ae115
peaKIyii, eClI OJUH M3 6
PEareHTOB COJCPKUT
IPUMECH
[TonsaTue o xoppo3uu bubmorexa HOK
46 https://m.edso0.ru/00ae127
METaJIOB g
bu6mmoreka [JOK
47 [llenounble METaATIBI https://m.edsoo.ru/00ae14b

2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

OKcuabl U TUAPOKCHUIBI

bubmuorexa [JOK

48 https://m.edsoo0.ru/00ae14b
HanI/ISI " KaJllnusa 2
[llenoyno3zeMebHbIE bubnuorexa [JOK
49 METAaJUIBI — KaJIbIUHA U https://m.edsoo.ru/00ael5e
MarHHH 8
Baxkneinue coe1uHeHNs Enbmiorexa IOK
50 https://m.edsoo.ru/00ael15e
KaJIbLUS g
51 O06o061IEHNE U
CUCTEMATU3ALMs 3HAHUN
. bu6mmoreka [IOK
JKécTkocTh BOOBI U
52 . https://m.edso0.ru/00ae188
CIocoObl €€ yCTpaHeHus 6
[IpakTuueckas pa6ora Ne 6 bubnuoreka [IOK
53 1o TeMe '"YKECTKOCTh BOIBI https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHeHus" 8
bu6mmoreka [IOK
54 ATIOMUHUN https://m.edsoo.ru/00aelc6
4
AmMdoTepHbIe cBOICTBA bubmiorexa LOK
55 p https://m.edsoo.ru/00aelc6
OKCHJIa U THJIPOKCH]IA 4
bu6mmoreka [JOK
56 Keneszo https://m.edso0.ru/00ae1d8

6



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

57

OKcubl, THAPOKCUIBI U
cosmm kenesa (II) u xenesa

(1)

bubmuorexa [JOK
https://m.edsoo.ru/00ae35e
6

58

O060061IEHNE U
cUCTeMaTHU3alus 3HaAaHUN

59

[TpakTuueckas padota Ne 7.
Pemenue
3KCHEPUMEHTAJIbHBIX 3a7a4
o TeMe «Baxnenmue
METaJUIbl U UX
COCTMHECHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de
8

60

Brraucnenus 1o
YpPaBHEHUSAM XUMHUYECKUX
peaKkuui, eciii OJUH U3
peareHToB JIaH B U30BITKE
WJI COAEPKUT IPUMECH.
Brramcnenns maccoBoi
JIOJTM BBIXOJIa MPOJYKTa
peakuuu

bu6mmorexa [IOK
https://m.edsoo.ru/00ael75
0

61

O060061EHNE U
CUCTEMATHU3ALMS 3HAHUN

62

KonTtponbsHas padota Ne4
1o teme «BaxHeimne
METaJUIbl U UX



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

COETUHEHUS
BemectBa u matepuansl B bubnnoreka [HOK

63 [IOBCEAHEBHON XU3HU 1 https://m.edso0.ru/00ae3f5
YyeJIOBEKa 0
XUMHYECKOE 3arpsAa3HeHne bubmaorexa IJOK

64 . p 1 https://m.eds00.ru/00ae427
OKPYXKAIOIICH CpeIbl 0
Pose xumMuu B perieHnu Bubmorexa ITOK

65 p 1 https://m.edsoo.ru/00ae427
9KOJIOTUYECKHX TTPOo0IeM 0
PesepBHblIii ypok. bubnuoreka [IOK

66 O060061IEHNE U 1 https://m.edso0.ru/00ae0d0
cUCTeMaTHU3alus 3HaAaHUHU a
Pe3epBHBIil ypok. bubnnorexka [JOK

67 O06o061IEHNE U 1 https://m.edsoo0.ru/00adb33
cUCTEMAaTH3aIUs 3HAHUN [¢
Pe3epBHBIil ypok. bubnuoreka [IOK

68 O0600611IEHNE U 1 https://m.edsoo.ru/00ad9ch
CUCTEMATH3AaLUs 3HAHUN 2

OBIIEE KOJIMYECTBO 68

YACOB I10 [TIPOI'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




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

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






