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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBEe (QenepaibHOl paboueil mporpammbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusi, BOCIUTAHUS M PA3BUTHS OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep KaHuUs, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIY)XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

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

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN JACSITEIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEACIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHLHUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona . . MenaeneeBa Kak OCHOBHOI'O 3aKOHA XWMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITONHIS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUpPA B JIOTUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosnorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XHMMHUYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHHUHN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yUarOITUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeNd (QYHKIIMOHATILHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAHUSI LEHHOCTM XUMUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuueckas ¢opmyrna. BajaeHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHUs, Pa3JI0KEHUSI, 3aMEIeHUs, OOMEHa).

Xumuueckuii y3xkcnepumenm: (¢ ucnoiab3oBaHnem odopynoBanus «Touka
pocrtay)

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMHUCAHUE
(Gu3nUecKux CBOMCTB 00pa3loB HEOPTaHMYECKUX BEUIECTB, HaOIIOJEHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHU, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOM) SBJICHUI, HAOII0ICHUE U
ONMCAHWE NPU3HAKOB IMPOTEKAHHUsS XMMHUYECKHX pEaKkUMil (pasyioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3/elieHus CMeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPOBEACHNE OUYUCTKH MTOBAPEHHOMN
CONMM, HaONIOACHHE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(IrapocTepKHEBBIX ).

Ba:xkueiiye npeacTaBUTE M HEOPraHNYECKHX BELeCTB



Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BemecTBo. Haxoxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoictBa (peakiuu ropeHusi). Oxcunbl. Ilpumenenne kucnopoaa. CrocoObl
MOJIyYeHHUs] KUCTopoda B JabOpaTOpuuM W TPOMBINUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporiHas MoAuUKaIus KUcaopoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

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

Monsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne cBouWcTBa BOAbl. Boma kak pactBopurens.  PacTBOpEIL
HacpllieHHbIE M HEHACBIIIEHHBIE PacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10J1s1 BElecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOABL. OCHOBaHUS.
Ponp pacTtBOpOB B IpupoZe M B KU3HU 4eloBEeKa. KpyroBopor BoAbI B NpUPOJE.
3arpsA3HeHHe NPUPOAHBIX BOA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3WUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmydyenue counen.

['eneTnyeckas CBI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHU.

Xumuueckuii 3xcnepumenm: (¢ UCNoJIb30BaHueM ooopynoBanus «Touka
pocTtay)

KaueCTBEHHOE OIPECIICHUE COACPKAHUS KUCIOpOa B BO3AyX€, MOTyUYEHUE,
coOvpaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
NpeKpalieHus TOpeHus (moxapa), O3HAKOMJIEHWE C oOpa3laMHu OKCHUIIOB U
OMKMCAHWE HX CBOWMCTB, MOJYy4YEHUE, COOMpaHHE, PACINO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpPEeHHE), B3aMMOACHCTBHE Bojopona ¢ okcuaoMm menu (1)



(BO3MOKHO HCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHUE OOpa3IlOB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW JOJIed pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C METAJJIAMU
(HaTpueM ©  KajbluMeM) (BO3MOXHO MCIOJIb30BaHUE  BHJIEOMATEpPHANIOB),
uccienoBaHne oOpa3lOB  HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX  KJACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumojeiictBus oxcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C MeTajulaMHd, peakUWil HEUTpaln3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad M0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHUX
COCIVHEHUI.

Hepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHX
iemeHTOoB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHYECKAsl CBSA3b.
OKHuCIUTETbHO-BOCCTAHOBUTE/IbHbBIE PeaKIUU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. l[loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIEe 00pa3yloT aM(OTepHbIE OKCUIBI
Y TUIPOKCUIBI.

[Tepunonnueckuii 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa. KopoTkonepuonHas ©  JJIuHHOHNepuoAHas  (OpMbI
[Tepunoauueckout cucrembl xumuueckux sneMeHToB /. M. MenneneeBa. [leprobl
u rpynnbl. OU3nYeCcKUil CMBICI IOPSAJKOBOIO HOMEpA, HOMEPOB IEPUOAA U
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoit cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA IO ero noyuoxeHuto B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPynHIiaM v NEPUOIaAM.

3nauenue [leprnoanueckoro 3akona u [leproandyeckoil CHCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (TOJiipHAss M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIMU.
[Iporecchl okucieHus U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii Ikcnepumenm: (¢ ucnojib3oBanueM odopynopanus «Touka
pocTay)



u3ydeHre oOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TUAPOKCUJA LHMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakiuy pas3ioKeHUs, COSTUHEHU).

Mescnpeomemnbnie ceasu

Peanmnsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 8 KJlacce
OCYULIECTBJISIETCS 4€pe3 MCHOJb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, AaHaJU3, CHHTE3, Kiaccu(ukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULIBI
WU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, COonHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.

9 KNIACC

BeiecTBo U XMMHUYecKasi peaKkius

[Iepunonnueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUi U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTATIIUMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XMUMHUYECKOMN CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XMMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJAccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCcKUX peakiuii Mo pa3audHbIM MPU3HAKAM (TI0 YHUCITY
U COCTaBy YYAaCTBYIOIIMX B pEaKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkTy, 1o
WU3MEHEHUIO CTENEeHEel OKHUCIECHUS XUMHUYECKUX 3JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsTHEe 0 rOMOTre€HHBIX U TeTEepPOreHHBIX



peakiusx. [lonsatue o karanuse. [lonstue o xumuueckom paBHoBecuu. MakTOPBLI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKONW PEAaKIUU U IMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peaKiuu. CocraBiieHue YpaBHEHHI
OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMH4eckoil cBsizu. CteneHs Auccouuanuu. CUIIbHbBIE U CIa0ble SJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKuii HOHHOTO OOMeHa,
IIOJIHBIE M COKpAIIEHHBIE WMOHHBIE YypaBHEHUSA peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cCOJell B CBeTE€ TMPEACTaBICHUN 00 DIEKTPOIUTHYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii I3xkcnepumenm: (¢ Mcnojib3oBaHueM odopynoBanus «Touka
pocTtay)

O3HAKOMJICHHUE C MOJCISIMH KPUCTALINYCCKUX PEMIETOK HEOPTaHMYECKUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xmopuna HATpUs), WCCIEOBAHNE 3aBHCHMOCTH CKOPOCTH XUMHYECKOW pEaKIIuH
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpOB BEIIECTB, TMpOIEcca JAUCCOIMAIIMKM KHUCJIOT, MIEJIoYeld U coJied
(BO3MOXXHO  WCTOJB30BAaHWE BHIEO MaTEPHAIIOB), IMPOBEACHHE  OMBITOB,
WUTIOCTPUPYIONIUX ~ TNPHU3HAKA  TPOTEKAHWS  PeaknWid HOHHOTO  OoOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIui
(ropeHue, peakiu pasIoKeHHs, COCUHEHNs), PACTIO3HABAHNE HEOPTraHUYECKHUX
BCIIECTB C TIOMOIIBIO KA4YECTBEHHBIX pEaKIUii HAa HOHBI, pCIICHUE
AKCIIEPUMEHTAJIBLHBIX 3a]1a4.

HemeTtanibl U ux coeiuHeHUs

OOmast xapaktepuctuka TrajoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHBIC CTereHn OoKuciaeHus. CTpoeHHE M (PU3HUECKHE CBOMCTBA IMPOCTHIX
BCIIECTB — TaJlOTCHOB. XWMHYECKME CBOWCTBA Ha TpUMEpe  XJjopa
(B3amMOJIEHiCTBHE C METaIlaM{, HEMETaUIaMH, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJIOPOBOJOPOJIa HA OpPraHWU3M 4YelIOBeKa. BakHeWIue XJIOpHUIbI M HX
HAXOXKJEHUE B IPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue n (HU3MYECKHUE CBOMCTBA



MPOCTBIX BELIECTB — KHCIOPOAa U CEPbl. AJIIOTPONHBIE MOAU(PHUKAIIMN KUCTIOPOIa
U cepbl. XUMHUYEeCKue CBOMCTBa cepbl. CepoBOaOpO, CTpoeHHuE, (U3NUECKUe U
XUMHYECKHe cBOMCTBa. OKCHUIBI cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3nyeckue U XUMHUYECKHE CBOMcTBa (oOlmue Kak
MpEACTaBUTENS Kjacca KHCIOT W chenuduyeckue). XHUMUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MMPOMBIIUIEHHOTO CHOCO0A MOJMYYEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cynbdar-uon. HaxoxneHnue cepbl U €€ COeIMHEHMA B mMpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHS. A30T, paclpOCTPAHEHHE B MPUPOJE,
¢uznyeckue U xuMuyeckue cBoiictsa. Kpyrosopor a3ora B nmpupoze. AMMuUakx, €ro
¢uznyecKkue U XMMHUUYECKHUE CBOMCTBA, OJyyeHue U npuMeHeHnue. Conn aMMOHMUS,
uX pU3NYECKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOoMydeHHe, (QU3MUECKUe U XUMUYECKUE
cBoMcTBa (0OIIME Kak TMPEACTaBUTENS Kjacca KHUCIOT U crhenuduueckue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KAauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKpYKarolle cpeabl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,
ajioTponHele Moaudukanuu (ochopa, GuUMUECKHe M XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaora, Gu3MIeCKre U XUMHIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka smnemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCJIEHHWS.  YTJIEepoA,  aIOTPOITHBIE
Monu(duUKaKMKu, pacupoCcTpaHeHWe B TpUPOAE, (U3MUEecCKHe W XUMHUYECKHUE
cBoiicTBa. Ancop6rus. Kpyrosopot yriepoaa B npupojge. OKcuabl yriaepoja, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha JKUBbIE OPTraHU3MBI,
MOJlydYeHUE W TMPUMEHEHHE. DKOJIOTHYECKHe TPOOJIEMbI, CBA3aHHBIE C OKCHUIAOM
yriaepoaa (IV), rumoresza riaoGasbHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
addekrt. YronpHas KucaoTa u €€ coyM, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KadecTBeHHass peakuuss Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO3SIMCTBE.

[lepBoHavyabHBIE TIOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[IpuposnHble HCTOYHUKH YTIAEBOAOPOAOB (yrojib, NPUPOIHBIA Ta3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX pOJib B OBITY U MPOMBIILICHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKH BaKHBIX BEILIECTBAX: KUpax, OeNKkax, yrieBojax — U ux



poJii B KM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢Qusmueckne u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npuMeHeHue. CoenuHeHHs KpeMHHs B mpupoje. OOmiue mpejcTaBlieHHs 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX HCIIOJIb30BaHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelilne CTpoUTENbHbIE MaTepHasbl: KepaMHKa,
CTEKJIO, IEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIb30BAHMUS
CTPOUTENIPHBIX MaTEPUAJIOB B TTOBCEHEBHOM JKU3HHU.

Xumuueckuii 3xcnepumenm:. (¢ UCHoOJb30BaHHEeM 00opyaoBanusi «Touka
pocTtay)

U3y4eHHue 00pa3lioB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIOJCHHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBa
TaJOT€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJIOTEHUOB), O3HAKOMIIEHHUE C
oOpasmamu  ceppl M €€  COCOUHEHUSIMH  (BO3MOXKHO  HMCHOJIb30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIJIMBaHUS caxapa Mo/ JehCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHNE KaUeCTBEHHOM peaKIuu Ha cyJibdar-
WOH W HaOJI0JiIeHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOchHOPHBIX yAOOpEeHUH, MOTyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOWCTB aMMHakKa, MpPOBEACHHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHne NMpu3HAKOB
YX [POTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIEToOK aimasza, rpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOpPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM TNPOTHBOTa3a, MOJyuyeHHe, cOOUpaHue, paclo3HaBaHUE M U3yUCHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEICHUE KauYeCTBEHHBIX pPEaKiMii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE TMPHU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIMKATHOM TMPOMBINIIICHHOCTH, PEIICHHE H3KCIePUMEHTATBHBIX
3az1a4 1o reme «BakHelIe HeMeTaluIbl ¥ UX COSIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosiokeHus B llepuommueckoy cucreme xumuyeckux diaemeHtos . U
MeHnpneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaJUIOB. MeTtajndeckasl CBsi3b U
METAJIMYECKas ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUU Pl



HanpsoKeHUN MeTauioB. OU3NYecKue U XMMUYECKHE CBOMCTBA MeTayuioB. Oomue
crocoObl mMoyydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CrocoObl 3almMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounbie mMeTambl: MOJNOXKEeHHE B [lepuonnueckoil cuCTeMe XMMHUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpo€HHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHU.

[[lenoyHO3eMENBHBIE METAUIBI MarHuii W KaJblUW: TIOJOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1I. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJeHue B npupojae. Gusndeckne 1 XUMHUYECKUE CBOMCTBA MarHUs
U KanblMs. Baxkueilmmue coenuHeHUs KaiblMs (OKCUA, THIPOKCHI, COJIH).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AJFOMUHUN: TTOJ10keHUE B [leproindeckor CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHME aToMa, HaxOKICHHE B npupone. Pusnueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AIFOMUHUS.

Keneso: nmonoxenue B [leppuoanyeckor cucTeMe XUMUYECKHUX AJIEMEHTOB [l.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. Okcubl, ruipokcubl U con xenesa (I1) u sxenesza
(1), ux cocTa, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii 3xcnepumenm:. (¢ MCNoJib30BaHUueM odopynoBanus «Touka
pocTay)

O3HAKOMJIEHHE C oOpasllaMy METAJIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE PE3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
VCCJIEIOBAHUE CBOMCTB ECTKOM BOJBI, MPOLECCA TOPEHMS JKEIEe3a B KUCIOPOIE
(BO3MOXXHO  HCIIOJB30BAHWE  BHUJICOMATEPUAIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIMA HAa MOHBI: MarHus, Kajbllus, aJlOMUHUS, [IMHKA, JKeje3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MWOHAaMU HATpusl, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIL30BaHUE
BUJICOMATEPHUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIAPOKCHIA ATFOMUHUS
¥ THAPOKCHU/IA IMHKA, PEIIEHUE IKCIIEPUMEHTANIBHBIX 3a71a4 1o TeMe «Baxkueiimme
METaJUIbl U KX COEAUHEHUS.

XuMHA U OKPYKaKLIas cpeaa



BemecTBa m marepuansl B IIOBCEAHEBHOM »XW3HM YelOBeKa. besomacHoe
WCITOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakuuili B ObiTy. IlepBas momMomib mnpu
XUMHYECKUX OKOrax M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karolled cpefbl (MpezesibHas AO0IMyCcTUMas
KOHIIEHTpauus Bemects, aanee — [11K). Ponb xumuu B pelieHnn 3K0J0THYECKUX
npooIieM.

Xumuueckuii Ikcnepumenm: (¢ ucnoab3oBaHueM odopynoBanus «Touka
pocTay)

M3y4eHHE OOpaslloB MaTepUalioB (CTEKJO, CIUIABhI METAJIJIOB, MOJIUMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanuzanust MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XUMHHM B 9 Kiacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIMUX EeCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, MNepUOJUIHOCTh, HAOIIOJCHUE,
HKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJIeb, SBJICHUE, MMapPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusznka: marepus, aTroM, DdJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHUI,
U30TOMBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUN 3apsii, MPOBOJIHUKH,
MOJYNPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTaILINUECKast
peméTka, CIUIaBbl, (PU3NYECKUE BEIWYUHBI, SAMHUIIBI W3MEPEHMs, KOCMUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢dorocuHTes3, npixanue, Owocdepa, dKOCHCTEMa, MHHEPATbHBIC
ya00peHusl, MUKPOAJIEMEHTBI, MAaKpOAJIEMEHTHI, MUTATEIbHbIC BEIISCTBRA.

['eorpadus: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE MOPOIHI,
MOJIC3HBIC UCKOIAeMbI€, TOTUIMBO, BOJAHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOLIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOlIeCTBE MpaBUJIaMU M HOPMaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT IMpolleccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPaA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW NEATENbHOCTH MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoOLECCe OSTOW Y4YEOHOM JeATENbHOCTH, T'OTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKM M COCTaBIIAIOLIME
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIC MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, JIOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSI OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Jsl, HAPKOTUKOB, KypeHHUsl),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITSIIBHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MOJIy9aeMble MPU M3YYCHUH XUMUU, JJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHHE MHUPA, U YHUBEpPCAJIbHbIC yIeOHbIE NEHCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUH
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAaKTOB U SIBJICHHH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpPOIECCe TNO3HAHUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakli — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJICTBEHHBIC CBSI3M W
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3324 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 33Jaud HECJIOKHBIMU CXEMaMH, JrdarpaMmamy,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHHE OKPYKAIOIIEH NPUPOTHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHOMN 3a/1auu;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a60paTopHOI pabOTHI IO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pPE3yabTAaTOB IO OCBOCHHIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATCIBHOCTH 1O  TOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpHpETalNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKUX TOHSATUI: aTOM, MOJEKYIa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10Js1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTalb, PAJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHATHH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e CII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY ISl COCTaBJICHUsI (hOPMYJT BELIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKIINM;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB D3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONIMCHIBATh MW XapakTepu3oBaTh TaOmmuuHyto ¢Gopmy I[lepuonuueckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuueckux snemeHtoB JI. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Ilee YUCIIO 3JEKTPOHOB
Y paCIpEaeIeHUE X 1O 3JEKTPOHHBIM CIIOSIM);

e KJIacCU(UIIMPOBATh XMMHUYECKHE HJIEMEHTBI, HEOPraHUYECKHE BEIIEeCTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP:K/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX KaYECTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

¢ BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MaccoBYIO JIOJII0 BEIIECTBA B pPacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMUYECKOMN PEaKITny;

e IPUMEHATH OCHOBHBIC OTIEPAIIUN MBICIUTEIBHONU JEATEIBHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — IS U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
NO3HAHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIIEJIOBAThH MPABHUJIAM TOJIb30BAHUS XUMHUYECKOM MOCY/I0N U TaOOpaTOPHBIM
o0opyZ0oBaHMEM, a TakKXKe TpaBuiIaM oOOpalleHusi C BeIIECTBAMHU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJIUTH XUMUYECKUE IKCTICPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
HIeJI0Ye U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (eHondTanenH,
METUJIOPAHXK U IpyTHE).

K xoH1y oOydenus B 9 kiacce npeiMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHUIA:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPUIATENIBHOCTh, CTEINEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBS3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, BJCKTPOIUTUYECKAsT TUCCOLMAIUS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHUCIEHHE M  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATHUM U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPEJICTISATh BAJIGHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKUX AJIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuynyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCU(PUIIUPOBATH XUMHUYECKHE DJIEMEHTBI, HEOPTraHUYECKHE BEILECTRA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHCHIBATh) OOIIME M clHelU(PUIECKUe XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHHUSI JIEKTPOJIUTUUECKON AUCCOIUALIMU KUCIIOT, EI0UeH
U COJIEH, MOJIHbIE U COKpAIIEHHbIE YPAaBHEHUS peaKIuil HOHHOTO OOMEHa,



YpaBHEHUSI PEAKIMM, MOATBEPKIAIONINX CYIIECTBOBAHUE TE€HETUYECKOMN
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIni;

o IPOTHO3MPOBATh CBOWCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHCJISATH OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMEHTa 10 (OpMyJie COCIHHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, NPOBOIAUTH PacUEThl 10
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COOMIOAATH TIPaBUJIA TIOJIB30BAHUS XUMUYECKON MOCYI0M M Ja00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TIOJYYEHHI0 U COOMPAHHIO Tra3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKITUH, TTOATBEPKIAIONMINE KAYSCTBEHHBIM COCTaB Pa3IUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuamkar-, cyiabdar-, THAPOKCHI-HOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEILHON ACATEILHOCTH — aHAIM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
NPUYUHHO-CJICACTBEHHBIX CBSI3¢H — i1 M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
Xumusi — BaXkHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edso0.ru/7f41837c
YeloBeKa
BemecTBa 1 xuMu4eckue bubmnoreka IIOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubmuoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonstue o kucinorax 3 1 bubnuoreka [IOK
' M COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubnunorexa LIOK
' OCHOBaHUSIX https://m.edso00.ru/7f41837¢c
24 OcCHOBHBIE KJ1acChl 11 1 1 bu6muoreka [JOK
' HEOPraHUYECKUX COECIMHEHUN https://m.edso0.ru/7f41837c
Wroro no pazueny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.
Xumuyeckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU



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

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema

bubnunoreka LIOK

3.1 7
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
Xumuueckas CBSI3b.
3.2 OKHUCIATEIILHO 8 buGnuorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
bubmnoreka IIOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PesepBHoOC Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanue pa3aesioB H TeM (uudpoBbie)
Ne i/ P Kontpoabnbie | IlpakTnueckue bp
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Pa3nes 1. BemecTBO 1 XMMHYecCKHe peaKIIuu
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubnuorexa [IOK
' XUMHUYECKUE PEAKIIUU B PACTBOpAX https://m.edso00.ru/7f41a636
Hroro no paszneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubnuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast XapakKTepUCTHKA XUMUISCKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmmorexa [JOK
' PyIHHBL ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUIECKUX
24 anemeHToB |V A-rpynmnsl. Yriaepon u 8 1 2 bubmmorexa [JOK
' . Py ' pos https://m.edso0o.ru/7f41a636
KPEMHUI U UX COEAMHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Htoro mo pazneny 25
Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST
. but6mmoreka [IOK
3.1 Obmpae cBoHCTEa METANIOR 4 https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B i 1
3 KHENIINE METAJUIBI U UX COENMHEHUA 6 https://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa u Matepraibl B )KA3HU YEJIOBEKA 3 bubmaorexa LIOK
' B p https://m.edso0.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa TIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'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 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Konrpoasnbie | IlpakTnyeckue
n/n Bcero u3ydeHnusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 [Ipeamer xumun. Pois Xumuu B KU3HA 1 6.09 bubnuoreka [IOK
uesioBeka. Tesa v BelecTsa ' https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 II 1 8.09
OHSITHE O METOJaX IMO3HAHUS B XUMHUH https://m.edsoo.ru/fod227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 1 13.09 bubnuoteka [JOK
o0Opalenus ¢ 1a00paTOpHLIM ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
bu6mmoreka [IOK
4 1 1 15.09
(‘TapToBas KOHTpOIbHAA padoTa https://m.edsoo.ru/ff0d26ca
Uuctele BemiecTBa U cMecu. CriocoOsl
5 pasnenenus cMecel. [Ipakruueckas 1 1 19.09 bubnnorexka [JOK
pabota Ne 2 «Paznenenue cmeceit (Ha ' https://m.edsoo.ru/ff0d28c8
MpUMepe OYUCTKU TTOBAPEHHOU COIIHN )»
bu6mmoreka [JOK
6 A 1 22.09
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUEe dJIEMEHTHI. 3HAKH 1 7,09 bu6mmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
Bbubmmoreka [JOK
II 1 29.09
8 POCTHIE H CIOIKIHIE BefecTna https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 4.10 bubnmoreka [JOK



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
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https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK
10 Xumuueckas popmyia. BamreHTHOCT 6.10
$opwy. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMECHTOB
OTHOCHUTENBbHAs aTOMHAs Macca. bubnmoreka [JOK
11 11.10
OtHocuTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHYECKOTO 13.10 bu6mmoreka [IOK
3JIEMEHTA B COEIUHEHUU ' https://m.edsoo.ru/ffod350c
13 KomngectBo BemecTBa. Moib. 18.10 bu6mmoreka [IOK
MounsipHas Macca ' https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. 90.10 bubmuoreka [JOK
XuUMHUUECKas peaKiust ' https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycinoBus MPOTEKAHUS 25 10 bubnnoreka [JOK
XUMHUYECKUX PEaKIui ' https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUsI MacChl BEIIECTB. 2710 bubnuotexa [JOK
XUMUYECKUE YPABHEHHS ' https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4yecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKHX 1.11 bubmorexa HOK
H . P ' https://m.edso0.ru/ff0d5708
peaxkuui
Knaccudukanuss XMMHUECKHX PEaKIIHiA
18 (coe I/IHq;HI/ISIH a3JI0KECHUS ’ 3.11 bubmorexa HOK
4 P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHuuKIoneauct. O000IIeHHE 1 15.11 bubmotexa [JOK
) e » ' https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIs 3HAHUI
KonTponbnas padota Nel mo Teme
20 HTpPOJIbHAS paboT o TeM 1711 bubnuoreka [IOK

«BelecTBa 1 XUMHUYeCKIE peakuuun»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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Bo3nyx — cMmech razos. Coctas

bubmuoreka [JOK
21 .K — 22.11
BOSAYXA. RHCIOPOAL ~—= STEMEHT H https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
DOu3nvecKue 1 XUMHUUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS 24.11 Enbmiorexa IOK
P P ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumaax
CriocoObl MostydeHus: KUCIopo/ia B
23 71a00paTOPUH U POMBIIIUIEHHOCTH 29.11 bubmorexa [JOK
p ' ' https://m.edsoo.ru/ff0d497a
[IpuMeHeHHe KHCIopoIa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkIuu, MOHATHE O 11 bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPAaBHEHUU, IK30- U ' https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar H3H€I—§H€¢};03I[yr a, CII0COOBI iro 6.12 Brbmmozexa [IOK
P yxa, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tomydyenre u coOMpaHue KHCIOpo/Ia 8.12 bubmorexa [JOK
yi . poa, ) https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocrtoe 13.12 bubmuorexa [IOK
BemecTBo. HaxoxaeHne B npupojie ' https://m.edsoo.ru/ff0d4ddo
78 duznyecKre U XMMUYECKUEe CBOMCTBA 1512 bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa ' https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [JOK
29 [ToHsiTHE O KUCIIOTAX U COMSAX 20.12
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus: BOAOPOa B 9912 bubnmoreka [JOK
n1abopaTopun ' https://m.edsoo.ru/ff0d4ddo0
31 [TpakTuyeckas padora Ne 4 o Teme 27.12 bubnuoreka [IOK



https://m.edsoo.ru/ff0d448e
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«[Tonydyenue u cobupanue BOaAOpoaa,
U3Y4YEHHE €ro CBOMCTBY

https://m.edsoo.ru/ff0d4f42

MoutsipHblii 00BEM ra3oB. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruuciaenns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmorexa LHOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MM 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHEHHIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 dusznyeckrue U XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIEI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstre 06 bubnuoteka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbieHHbie
37 Y HEeHACHIIIICHHBIC pacTBOPHL. MaccoBas bubmorexa HOK
B P PEL https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PAaCTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHrEe pacCTBOPOB C bubnuotexa [JOK
ONpeACIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUpUKAI, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
Bbubmmoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX

OKCHJIOB

https://m.edsoo.ru/ff0d664e
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OcHoBaHusI: cOCTaB, Ki1accupuKaIus, bubmmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne U XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpA,
46 cnoco((SLII) oJI )eHI/IH XI/IMI/I‘IZEKI/IG bubmorexa LHOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnuoteka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX https://m.edso00.ru/00ad9b7c
COEIUHEHUIN»
48 I'eneTnyeckas cBA3b MEXKIYy KilacCaMu bubnnorexka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0061IeHre U cucTeMaTu3alus 3HaHu!
B . https://m.edsoo.ru/00ad9ch2
KonrtponsHast padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTAHUYECKUX bubmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMUYECKUX AieMeHTOB. [lonaTue o brbmmorexa [OK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
bu6mmoreka [IOK
52 [lepuoanueckas cucteMa XMMHUYECKUX

anemenToB JI. 1. Menaeneepa

https://m.edsoo.ru/00ada52c
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bu6mmoreka [IOK

53 IT
CPHOIAL, TPYTIHIEL, TOATPYHITH https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnunoreka HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
55 aToMoB 3JieMeHTOB [lepuoandeckoit bubmmorexa [JOK
proL https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 10 €T0 IOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leproauueckoro 3akoHa JIs
57 pa3BuTUA HAayKu U npaktuku. J1. W. bubnnorexka [JOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpaxaIaHyuH
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnnorexka [JOK
58
XAMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 14
ORHT XHMITICCKAT CBA3D https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHast XUMHYECKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMHUYECKast bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CreneHb OKHCITE
TETCHD ORHCICHIT https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakuuu https://m.eds00.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIIH bu6mmoreka [IOK
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65 KonTponbnas padora Ne4 o teme 1 bubnmoreka [JOK
«CtpoeHue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 PesepBHelil ypok. O000IICHHE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTEMaTU3alus 3HAaHUN https://m.edso00.ru/00ad9ch2
68 PezepBHblit ypok. O6001eHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
[Iepnonnueckuit 3aKoH.

1 Ilepronnueckas cucrema 1 6.09 bu6mmoreka [IOK
XMMHYECKUX 3j1eMeHTOB J[. . ' https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1 8.09 bubmorexa [JOK

B} ’ https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPHUOOB

3 Knaccudukaius 1 HOMeHKIaTypa 1 13.0 bu6mmoreka [JOK
HEOPraHWYECKHUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Bunpl xumMuueckou CBSI3M U THIIBI 1 15.09 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yriaydneHue 3HaHui 1 1 20.09
OCHOBHBIX pa3/IeioB Kypca 8 Kiacca

6 Knaccudukanus XuMHuecKux 1 99,09 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 27.09 Brbmrorexa IOK
P ] ' https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonsiTie 0 XUMHUYECKOM PaBHOBECHUHU.

bubmuoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1 29.09

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECHUS

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC

bu6mmoreka [IOK

9 4,10
peaxuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 ncconuarmy. CUIIbHEIE U cl1a0ble 6.10 bubmoreka LOK
A HHATIH ) https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
bubmuorexa [JOK
11 Houuble ypaBHEHUS PEAKIIUN 11.10
M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN 13.10 buomiorexa IJOK
pvz{ ' https://m.edso00.ru/00add5d8
00 DJIEKTPOIUTUICCKON JUCCOITUAITTT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 18.10 bubmiorexa IJOK
pedl . ’ https://m.edso00.ru/00add8b2
AIIEKTPOJIMTUICCKON JTUCCOITHAITUT
bu6mmoreka [JOK
14 ITonsgarue o ruaponanse coiaei 20.10
s https://m.edsoo.ru/00add9d4
15 O06o001mIeHNe U CHCTEMAaTH3aIIHs 25 10 bubmuorexa [JOK
3HAHUMN ’ https://m.edsoo.ru/00addd12
[TpakTiueckast pabora Ne 1.
16 «Perenue sxkcnepuMeHTAUTLHBIX 27.10 Bubmiorexa LOK
p ' https://m.edsoo.ru/00addbfa
3a1a49y
Konrponsnas padora Ne2 o teme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALINS 1.11 Bubmzorexa LIOK
p ! HHATI. ' https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
O01asa XxapakTepUCTUKA TAJIOTEHOB.
18 XI/IMI/IIICCKI:/IC CBI())ﬁCTBa Ha IpUMepe 3.11 bubmiorexa LOK
pHMEp ' https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBogopoa. CoJisiHast KUCIOTA, 15.11 Bbubmmoreka [JOK
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XUMHUYCCKUC CBOﬁCTBa, IIOJIYYCHHE,
IMPUMCHCHHC

https://m.edsoo.ru/00ade104

[Tpaktuyeckas padora Ne 2 o Teme

bubmuorexa [JOK
20 «ITonyueHue COISTHON KUCIIOTHI, 17.11
yi B N https://m.edsoo.ru/00ade348
U3y4deHue e€ CBOMCTB
Brruncrienus no ypaBHeHUSIM
21 XUMHUYECKUX PEAKIIUNA, €CIIN OQUH U3 22.11 Brommozexa [IOK
P ’ ' https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO0m1as XxapakTepucTUKa JIEMEHTOB 411 bubnmnoreka [JOK
VIA-rpymiibl ' https://m.edsoo.ru/00ade64a
ANIOTpONHBIE MOTU(BHUKALIUYU CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI 29.11 bubnnoreka [JOK
B IpUpoJie. XMMHUYECKHUE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoji, CTpOEHHUE, 11 bubnmnorexa [JOK
¢duznyecKkue 1 XuMUYECKHE CBONCTBA ' https://m.edso00.ru/00ade802
Oxcuppl cepsl. CepHas KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA 6.12 bubmorexa HOK
’ ' https://m.edsoo.ru/00adea28
IpUMEHEeHHE
XUMHUECKUE PEaKINH, JIeXKAIIIE B
OCHOBE ITPOMBIIIIEHHOT'O CIIoco0a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. 812 bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE ' https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Brruucienue MaccoBoii OIM BRIXO1a 13.12 Bbubmmoreka [JOK
IPOJIYKTa PEaKI[iu ' https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTEepPUCTHKA 3JIEMEHTOB 15.12 bubnuoreka [IOK
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V A-rpynrsbl. A30T, paclipOCTpaHECHHE
B IIpupojie, GPU3nYecKue u
XUMHYECKHE CBONCTBA

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

AMMHaK, ero pu3nvecKue u

bubmuorexa [JOK

29 XUMUYECKHUE CBOICTBA, IOJIYUYEHUE U 20.12
’ i https://m.edsoo.ru/00adf004
PUMEHEHHUE
[Tpaktuyeckas padora Ne 3 o Teme
30 «[ToyueHre aMmMuaKka, U3ydeHue ero 22.12 Brommozexa [IOK
. v > 1Y ' https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ (PU3NIeCKue U 2712 bubnnoreka [JOK
XUMUYECKHUE CBOWCTBA ' https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aAMMOHHUS B KQUeCTBE MUHEPAIbHBIX

32 00peHnii. XumMu4eckoe bubmaorexa IJOK
YAOOP i . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAOIIEH CpeJIbl
COEIMHEHUSIMU a30Ta
Docdop. Oxcun dhochopa (V) u

33 (bocgo pHaSI KI/ICJ'I((l))Ta q)(pﬁm(qe)mcne " bubmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MOJTyUCHHE
Ucnons3oBanue pocdaros B

34 KaueCTBE MUHEPATLHBIX YA0OPEHUH. bubnmnoreka [JOK
3arpsi3HEeHUE MPUPOJTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacpocTpaHeHHE B

35 npu 2 e EI/ISI/IIzIeCKII)/Ie Y XUMHUYECKUE bubmorexa HOK

PHPOE, https://m.edso0.ru/00adfd9c
CBOICTBa
36 Oxkcupel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKHUE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOrHYeCKHEe POOIIEMBI,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHas KUCI0Ta U € CON bubmoreia OK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padora Ne 4 o Teme

38 "ITomyueHune yriaekucioro rasa. bubnmoreka [JOK
KadecTBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OPraHMYECKHX BEIICCTBAX KaK O bubmorera [JOK
P https://m.edso0.ru/00ae054¢e
COEIMHEHUSIX YTepoaa
40 Kpemuwuii 1 ero coeguHeHUs Bubmorexa ITOK
P https://m.edso0.ru/00ae080a
[TpakTuueckast paborta Ne 5. Pemenue

41 AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME bubnmnorexa [JOK
«Baxnennine HeMeTaIbl U UX https://m.edso00.ru/00ae0bf2
COCTMHCHUS
KonTponbnas pabota Ne3 o teme

42 «BaxxHene HEMeTaIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ae0el8
COCTMHECHUS)
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Merannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAaJIJIOB

44 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubmuorexa [JOK

DJIEKTPOXUMHUYECKUH P

https://m.edso0.ru/00ael1156
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HaHpH)KeHI/Iﬁ METAaIJIOB

OO61rme crocoObl MoTy4eHHs
MeTtaiuioB. CiuiaBbl. Berauciienus mo

bubmuorexa [JOK

45 i
YPABHCHHMAM XHMUHACCKHX PEariiH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 [MoHsATHE O KOPPO3UU METAJLIOB bubmmorexa [TOK
pp https://m.edso00.ru/00ael1278
bubmuorexa [JOK
47
[Henotrere MeTans! https://m.edsoo.ru/00ael4b?2
48 OKcuabl M TUAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuotexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ae15e8
50 BaxxHetimnme coeqMHEHUS KU bubmmorexa [TOK
g H https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATHA3AIMS
3HAHUHU
JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmorexa [IOK
52
YCTpaHEHHUS https://m.edso00.ru/00ae1886
[TpaxTrueckas padota Ne 6 o reme
53 "YKECTKOCTH BOIBLI M METOILI €8 bubmiorexa HOK
., https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
bu6mmorexa [IOK
54 A i
JTEOMHHHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [HOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64
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bu6mmoreka [IOK

56 Keneso
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a bu6mmoreka [IOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O00011eHrEe U cCUCTEMATU3 AL
3HAHUU
[IpakTuyeckas pabora Ne 7. Pemenue
DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnnorexa [HOK
59 .
«BaxxHeume MeTajlibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WIN bubnnorexka [JOK
COIEPKUT IpUMeECH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJH BBIX0OJIa POAYKTa
peaxiuu
61 O06o011eHre U cucTeMaTu3alus
3HAaHUHU
KonTponbnas pabota Ne4 o reme
62 «BaxxHeunme MeTalibl U uxX
COCTUHEHUS
63 BemecTBa u matepuaisl B bubnmuotexa [JOK
IIOBCEIHEBHON KU3HU YeI0OBEKa https://m.edsoo0.ru/00ae3f50
64 XHMHYECKOe 3arpsi3HeHue bubnuoreka [IOK
OKpYKaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B penieHnu bubnuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHeIit ypok. O600IICHHE U bubnmoreka [JOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

cHcTeMaTH3aIus 3HaHuH

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

67 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O0001ICHNE 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

» Xumus, 8 knacc/ Kysnernosa H.E., Tutoa U.M., I'apa H.H., AxuronepHoe
obmectBo «M3aatenbeTBo «IIpocBemmenner»
» Xumus, 9 kimace/ ,Kysnernosa H.E., TutoBa .M., 'apa H.H. Axuroneproe

obmectBo «M3naTenscTBO «IIpocBeienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET






