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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00IIero o0Opa3oBaHUS
COCTaBJ€Ha Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbLHON MPOTpaMMbl OCHOBHOTO 0O0IIIETO 00pa3oBaHuMsl, TPEACTaBIECHHbBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (henepanbHO paboueld MPOrpaMMel
BOCITUTAHUS U C YUYETOM KOHIEMIIMHU MPENoaaBaHusl yaeOHOTO npeameTa « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo Xxumuu Ja€T TpeACTaBICHUE O IEAX, OOIIell cTpaTeruu
oOyueHusi, BOCIUTAHUS M Pa3BUTUsA OOYYAIOIIUXCS CPEACTBAMU yueOHOTO
peaMera, yCTaHaBIMBAET 00s13aTeNIbHOE IpeAMETHOE CoJIepKaHHUe,
npeaycMaTpuBaeT paclpejieieHue €ro 1o KilaccaM U CTPYKTypUpOBaHHUE II0
paszzenaM W TeMaM MPOTPaMMBI 0 XHWMHH, OTPENCISICT KOJUYECTBEHHBIC U
KauyeCTBCHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YYEHUSI XUMHH C YYE€TOM  MEXKIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4EOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydYaroluxcsi, OMNpPEAeNseT BO3MOXKHOCTH TIpeaAMeTa IS
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 0Opa30oBaHMSs, a TakKe TpeOOBaHUMN K
pe3yibTaraM 00y4YeHUs] XMMUW Ha YPOBHE I1eiel U3y4eHUs MpeIMEeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-MO3HABATEIbHONU JAESATEILHOCTH OOyYalollerocsi Mo OCBOEHUIO
y4eOHOTO CoepKaHUSI.

3HaHWEe XWMHH CIIYXKUT OCHOBOM Juisi (OpPMHUpPOBAHUS MHPOBO33PECHHUS
oOyyJaroierocsi, ero NMpejAcTaBICHU O MAaTEPUAIIBHOM €IMHCTBE MHUpPA, BaXKHYIO
poiib WrparoT (GopMUpyeMble XUMHUEH TMPEACTaBICHUS O B3aUMOIPEBPANICHUIX
DHEPTrUd M 00 HBONIIOIUU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHUS TI00aThHBIX
mpoOJieM yCTOMYHMBOTO PAa3BHUTHS UYEJIOBEUECTBA — CHIPHEBOM, IHEPTrETHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MMacHOCTH, MPOOJIEM 3IPaBOOXPAHECHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peayiM3allid  BO3MOXKHOCTEH  JIJIT  CaMOPa3BUTHS U
dhopMUpOBaHUS KYJIbTYPHI JUYHOCTH, €€ 00I1IeH U (PYyHKIIMOHAIBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (hOPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
OOy4JaroImuXcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4EOHOW  JIeATEeIHLHOCTH,
DKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM NeITebHOCTH;

3HAKOMUT CO CHENU(PUKONW HAyYHOTO MBIIUICHUS, 3aKJIaJblBa€T OCHOBBI
IIEJI0OCTHOTO B3TJIsA/Ia HA €MHCTBO MPUPOJIBI U YEIIOBEKA, SBISICTCSI OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YJaroNInuXcs;

crocoOCTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
Hay4YHBIM 3HAHUSM, K MIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbie HampaBlieHHWs B OOyYEHHU XUMHUU OOECIIEUMBAIOTCS CHEIU(UKON
colepkaHusi  y4eOHOTO  MpeaMeTa, KOTOpBIM  SBIAETCS  IEAarormuecKu



aIanTHPOBAHHBIM OTpaKeHHEeM 0a30BOM HAYKH XMMHH Ha OTPECIEHHOM dTare e¢
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0O0IIero oOpa3oBaHusi OPUEHTUPOBAH HA
OCBOCHUE OOYYalOIIUMHCS CHCTEMBbI IMEPBOHAYAIBHBIX TMOHATHUN XUMHUHU, OCHOB
HEOPraHWYE€CKOM XMMHM M HEKOTOPBIX OTACIbHBIX 3HAYUMBIX ITOHSATHMI
OPraHu4eCKON XUMHUH.

CtpykTypa coiep)kaHusi MPOrpaMMbl M0 XUMHUHU C(PopMHUpOBaHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ uzydeHuto. CoJiep:KaHue CKJIAJbIBAETCA U3 CUCTEMBI
MOHSITHHA O XUMHYECKOM 3JIEMEHTE M BEIIISCTBE M CUCTEMBbI MOHSATUM O XMMHUUYECKOM
peakiuu. O0e ATH CHCTEMBl CTPYKTYPHO OPraHM30BaHbl IO IPUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE T€OPETUUECKUX MPEACTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOT'O YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoamueckoro 3akona J[. M. MeHueneeBa Kak OCHOBHOIO 3aKOHa
XAMHUH;

— YYEHUS O CTPOCHHM aTOMAa U XUMUYECKOU CBSI3H;

— TMpPEeJCTaBJICHUN 00 JJIEKTPOJUTHYECKON JHUCCOLMAIlMK BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIUPHUYECKHU
MOJTYYE€HHBIX U OCMBICIICHHBIX (haKTOB, PA3BUBAIOTCS TOCJICIOBATEIIBHO OT OJHOTO
YPOBHSI K JIPyrOMY, BBITIONHSSA (PYHKIIUM OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI MU BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS U TOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYEeT  (OPMHUPOBAHUIO
MPEJICTABJICHHUS O XMMUYECKON COCTABIISAIONICH HAYYHON KApPTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOW NPUPOAbI, LEHHOCTHOTO OTHOILICHUS K HAyYHOMY 3HAHUIO U
METOJIaM TIO3HAHUSI B Hayke. M3ydeHrne XUMHM MPOUCXOIUT C MPUBJICYCHUEM
3HAHUW W3 paHee M3YYEHHBIX YYCOHBIX mpeaMeToB: «OKpyKalomui MHPY,
«buomnorus. 5-7 knaccel» U «Du3uka. 7 kaacey.

[Ipy wu3yyeHUH XUMUM MPOUCXOAUT (OPMUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
JICSITEIbHOCTH YEJIOBEKA W KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOHM KYJIBTYPHI.
3agadya ydeOHOro mpeamMera COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUUYECKUX
3HAaHUN — BaKHEUIIUX (PAKTOB, MOHSATUNA, 3aKOHOB U TEOPETUUECKUX MOJOXKECHUH,
JOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B
NPUOOIIEHNH K HAayYHBIM METOJaM IIO3HAHUS TPH HW3YYCHHH BEIIECTB M
XUMUYECKUX peaKInid, B GOPMUPOBAHUU U PA3BUTUU MO3HABATEIILHBIX YMEHUUN U
UX TPUMEHEHUU B Y4YEOHO-NO3HABATEIBLHON M y4eOHO-HCCIENOBATEIbCKOM
JIeATCIIbHOCTH, OCBOCHHMM IIpaBMJI Oe30macHOro oOpalleHHs ¢ BEIIeCTBAaMU B
MOBCEIHEBHOM KU3HU.

[Ipy u3ydyeHUU XUMHUHM HAa YPOBHE OCHOBHOI'O 0OIIEro 0O0pa3oBaHUsI BaXKHOE
3Ha4YeHUE TPUOOPETU TaKUE 1eJIH, KaK:



— (QopMupoBaHuEe WHTEIIEKTYaIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPHUHSATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLUMCS YCIOBUSIM JKU3HU;

—  HampaBJeHHOCTb OOy4YeHHs] Ha CHUCTEeMaTH4YeCKOoe MpHOOLICHUE
oOy4Yarommxcss K CaMOCTOSITEIbHOM TO3HABATEIbHON JEATEIbHOCTH, HAy4YHBIM
METOJaM TMO3HaHUA, (POPMHUPYIOIMIMM MOTHUBALMIO U Pa3BUTHE CIOCOOHOCTEU K
XUMUH;

— o0ecrieyeHue yCIOBUA, CIIOCOOCTBYIOIIMX MPUOOPETEHNIO 00YJAIOIIIMMUCS
OIBITA Pa3HOOOPA3HOW JEATECTLHOCTH, IMO3HAHHWS W CaMOIO3HAHUS, KIIIOUYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMITICTEHIINI), UMEIONINX YHHUBEPCATLHOE 3HAYEHUE IS
Pa3TUYHBIX BUJOB JICITEILHOCTH;

— (QopmupoBanue oOmEel GyHKIUOHATHPHOM M  €CTeCTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM 4YHUCJI€ YMEHUH OOBSICHATh U OLCHUBATH SIBJICHUS
OKPYKAIOIIEro MHpA, MCIOJB3Yysl 3HAHUS W OIBIT, MOJYYCHHBIC MPH H3YYCHHH
XUMHUH, TPUMEHSTh WX TPH PEHIeHWH TPOoOJIeM B TIOBCETHEBHOW JKM3HH W
TPYAOBOU JIESITENBHOCTH;

— (¢dopmupoBaHre y OOYyYalOIIUXCS TyMaHUCTUYECKUX OTHOIICHUIA,
MOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM JJs BBIPAOOTKH HKOJIOTHMUYECKH
1enecooOpa3Horo TMoBeJAeHUsT B OBITY M TPYJOBOM JESITEIBHOCTH B IEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOLIEH TPUPOAHON CPEBI;

— pa3BUTHME MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGUIS M HAMPaBICHHOCTH JaJbHEHIIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JIs W3YYCHUS XUMHH Ha YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, cocTaniseT 136 yacoB: B 8 kitacce — 68 yacoB (2
gaca B HeJlento), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COJEPXAHME OBYUYEHUA

8 KIIACC

IlepBoHayaiLHbIe XUMHYECKUE TOHATHS

IIpenmer xumuun. Posib XMMHUM B KW3HU 4Y€IOBEKa. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToAax MO3HAaHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Crioco0nI pa3zjeneHust cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3IeMEHTbl. CHMBOJIBI XUMUYECKHUX
anemMeHTOB. [IpocThie U cllokKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BaleHTHOCTh aTOMOB XMMHUYECKHUX 3JEMEHTOB.
3akOoH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOcUTENbHAs aTOMHas Macca.
OTHOcCUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 10151 XUMUYECKOTO AJIEMEHTa B
COCIMHEHUMU.

KomnuectBo BemectBa. Monb. MonsipHass macca. B3auMocCBsSI3b KOJIMYECTBA,
Macchbl W 4YHClIa CTPYKTYPHBIX €IMHMI] BemlectBa. Pacuétel mo dopmynam
XUMUYECKUX COCTUHCHUH.

@u3NYeCKUe U XUMUYECKHUE SIBIICHUS. XUMHUUYECKasl PEakiusl U €€ MPU3HAKHU.
3aKOH COXpaHEHMs] MacChl BeUIECTB. XuMudeckue ypaBHeHus. Kiaccudukanms
XUMUYECKUX peaKInii (COeMHEHHUsI, Pa3JIOKECHHUs, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKchepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/0#, MpaBmiiaMu pabOThl B JabopaToOpuu U
npuémMamMu oOpaleHus: ¢ J1abopaTOpHBIM 00OPYIOBAHUEM, U3YUYEHHUE U OMKMCAHHE
(¢U3MYeCKUX CBOWCTB O00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢u3nueckux (IJIaBJICHUE BOCKA, TasHUE JIbJIa, PACTHUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAUHUs BOJAbI) U XMMHUYECKUX (TOPEHHE CBEYM, IPOKATUBAHHE
MEJHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) siIBIEHUH, HAOII0/IeHHE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pa3jiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3IoxKEHUE TUIPOKCUIA
memu (1) mpu HarpeBanum, B3auMo IecTBUE XKene3a ¢ pacTBopoM coiu menu (1),
U3Yy4YEHHUE CIOCOOOB pa3fesIeHHs] CMECeil: ¢ TOMOIIbI0 MarHurta, (GUIbTpOBaHUE,
BBITIApYBaHUE, JUCTUIUIAIMUA, XpoMaTorpadus, TpoBeAeHNE OYUCTKH MOBAPEHHOMN
COJIM, HAONIOJICHHWE W  ONHCAaHUE  pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJEIEH MOJEKYT
(ImapocTepKHEBbIX ).

Ba:kHeiiue npeacTaBuTe/ I HEOPraHMYECKHUX BellleCTB

Bo3agyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — ajmeMeHT U mpocToe
BelecTBO. Haxoknmenuwe kuciaopoma B mpupone, (GU3MUECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue kucinopona. CrocoOsbl
MOJIyYEHUs] KHUCIOpoJa B Ja0OpaTOpuud W MPOMBIIUIEHHOCTH. KpyroBopot
KHcIIopoza B mpupoae. O30H — atoTponHas MOAU(PUKAIIHAS KUCIOPOIa.



TeroBoit 3(heKT XUMUYECKON peakIuu, TEePMOXMMHYECKUE YpPaBHEHUS,
DK30- M DJHAOTEPMUYECKUE peakuuu. TOIUIMBO: Yroib M METaH. 3arpsA3HCHHE
BO3/1yXa, yCWICHHE NapHUKOBOTro 3¢ deKra, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — asnmemeHT m mpocTtoe BemecTBo. Haxoxnenue Bomopona B
npupoae, GU3MYECKHEe U XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nonyuyeHust. Kucnotsl u comnm.

Monsipabiii 00BEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBA BOAbL. Bojga kak pactBoputens. PacTBOpEL
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBl. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 1075 BeliecTBa B pacTBOpE. XUMUUYECKUE CBOMCTBA BOJbI. OCHOBAaHMUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4YelloBEKa. KpyroBopoT BOJbI B MPUPO/IE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranumdeckux coeauHenmnii. Oxcuasl. Kimaccudukarus
OKCUJOB:  cosieoOpa3yroniue  (OCHOBHBbIE, KHCJIOTHbIE, aM(OTepHbIE) W
HecosneoOpaszyronme. HomeHnknatypa OkcujoB. DU3MYECKUE U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyuenue okcuaos.

OcunoBanus. Kmaccudukanuss oCHOBaHMM: WIENOYM W HEPACTBOPUMbBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3NYECKME M XWMHYECKHE CBOMCTBA
ocHoBaHuU. [TomyueHne ocCHOBaHUM.

Kucnoter. Knaccuduxarmus kucnor. Homenknatypa kucinoT. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHUCIOT. Psn aktuBHoctn MeraiuioB H. H. bekerosa.
[TonyueHue KUCIoT.

Comu. Homenknarypa cosieil. @u3ndeckue m XMMHUYECKHE CBOMCTBA COJIEH.
Ilonydenue comnen.

['eHeTnyeckas CBI3b MEXK/y KJIaCCAMU HEOPTaHUYECKUX COCIMHEHU.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEJICTICHUE COAECPKaHUs KHUCIOpOAa B BO3AYyX€, MOJYyUYEHHUE,
coOMpaHue, pacrno3HaBaHWE M W3YUYECHHE CBOWCTB KHUCJIOpPOAA, HAOII0JICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
MpeKpalieHus ropeHust (moxapa), O3HAKOMJIEHHE C o00pa3lnaMud OKCHUIOB H
OMMCaHWE WX CBOMCTB, MOJy4Y€HHE, COOMpaHUE, pACIO3HABAHWE W HW3YUYCHUE
CBOMCTB BOJOpoJa (TOpeHHe), B3auMojelcTBre Bojopoaa ¢ okcujgoMm menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpPAa3IOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAaHHE OCOOCHHOCTEW PACTBOPEHHMSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHHUE PACTBOPOB C OMNPEACIEHHOU
MAacCOBOM J10JI€M pacTBOPEHHOI'O BEIIECTBA, B3AMMOJICHCTBHUE BOJBI C METAIAMH
(HaTpueM ©  KajblMeM) (BO3MOXHO HCIOJB30BaHHE BUIECOMATEPUATIOB),
UCCJIeIOBAaHUE O0pa3lOB HEOPraHMYECKUX BEUIECTB Pa3jIMYHbIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKU WHJUKATOPOB B PacTBOpaxX KUCJIOT W IIEJIOYEH,
u3yueHue B3aumojenctBusa okcuaa menu (II) ¢ pacTBopoM cepHOM KHCIIOTHI,
KHCJIIOT C MeETajulaMH, pPEaKUUil HeUTpalu3aluy, MOJTYyYEHHE HEpPaCTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 pacTBOpPA COJIH, PEIICHHE



DKCIIEPUMEHTAIIBHBIX 3a/1ad 1o TeMe «BaXHeWlne KIIacChl HEOPraHUYEeCKHUX
COCIMHEHUI.

Iepuoanuyecknii 3akoH u Ilepuoamuyeckass cucreMa XHMHYECKHX
yrementoB JI. WM. MenpaeneeBa. CrpoeHue aTomMoB. XHMHYECKAsl CBSA3b.
OxucanTeIbHO-BOCCTAHOBHUTEIbLHbIE PEAKIIMHU

[lepBble TOMBITKM KIACCU(DUKAIMU XUMUYECKUX diemMeHToB. [loHsTHE O
IpyINax CXOJHBIX DJIEMEHTOB (ILETOYHBbIE W IIEJIOYHO3EMEIbHBIE METaIbI,
rajJoreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHBIE OKCHIBI
Y TUIAPOKCUJIBI.

[lepnognuecknii 3akoH. Ilepuoanueckas cucteMa XUMHYECKUX AJIEMEHTOB /.
HN.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[lepronnueckoii cucrembl xumuueckux 3yemeHToB 1. M. MenaeneeBa. [lepronsl
u rpynnbel. Ouzndeckuil CMBICT TOPSAKOBOTO HOMEpPA, HOMEPOB II€pUOJa U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonel. DnekTponsl. CTpoeHUE
ANEKTPOHHBIX  000JIOYEK aTOMOB TNepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepuCTUKA XUMHUYECKOTO
AJIEMEHTA 110 ero nosoxenuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paguyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYNIaM U NEPUOAAM.

3nauenue [lepuoauueckoro 3akona u [lepuoanyeckoi cUCTEMbI XUMUYECKHUX
DJIEMEHTOB [UJIA pa3BUTUA Hayku W mpaktuku. JI. . MenneneeB — y4€HbIN U
rpak JaHUH.

Xumuyeckass cBs3b. KoBalieHTHasi (MOJiApHAsT M HEMOJSPHAs) CBS3b.
DNEeKTPOOTPULATETLHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHM.
IIponecchl OKMCIEHNs U BOCCTaHOBJIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4eHHue oO0pas3lloB BEIIECTB METAUVIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCUAA LMHKA C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NPOBEAEHUE OIIBITOB,
WJUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3aoKeHUs, COCTUHEHUS).

Mesicnpeomemmuoie cea3u

Peanusanus MeXNpeIMETHBIX CBSI3€d MPU U3YYEHHH XUMHUHM B § Kjacce
OCYILIECTBJISIETCS. 4e€pe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHSATHM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTACIBHBIX MMPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHbINH (PakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccu(uKalus, NEPUOJUYHOCTb, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

dusznka: marepusi, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUYECKUN 3apsij, BELIECTBO, TEJIO,



00BbEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKue BEIUYUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buomnorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOIHI,
II0JIE3HBIE NCKOIIAEMBbIE, TOIIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYecKasi peaKI U

Ilepnognyecknii 3akoH. llepuonnueckas cucteMa XMUMHUYECKUX JIEMEHTOB /.
N. MenpeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMUAYECKUX DJIEMEHTOB IIEPBBIX TPEX TMEPUOJOB, KaJIHs, KajdbLHUs U UX
COCIMHEHU B COOTBETCTBHM C TMOJOXKEHHEM »3JeMeHTOB B Ilepuoamueckoii
CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJBl XUMHUYECKON CBS3M. THUIBI KPHUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUIMYECKON PELIETKU U
BHJAa XUMHUYECKOHN CBS3H.

Knaccudukanus 1 HOMEHKJIAaTypa HEOPTraHHYECKHUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCALIMXCS K Ppa3IMYHbIM KJIAacCaM HEOPraHMYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYecKUx peakuuid o pa3IudyHbIM MIpU3HaKaM (110 YUCTY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo
U3MEHEHUIO CTETEeHEN OKHUCICHHUSI XMMHUYECKHUX 3JEMEHTOB, [0 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIOTEPMUUYECKHE PEAKIIMH, TEPMOXUMHUUYECKHE
YpaBHEHUSI.

[TonsiTue 0 CKOpOCTH XUMHUYECKOW peaknuu. [loHsatne o0 OOpaTHUMBIX U
HEOOPAaTUMbIX XUMHUYECKUX peakuusix. [IoHATHE O TOMOreHHBIX U TeTePOreHHbIX
peakusx. [lonstue o karanuze. [IoHsATHE O XUMHUUYECKOM paBHOBeCcHH. DaKTOPHI,
BIUSIOIINE HAa CKOPOCTb XHMMHUYECKOW pEakUWd U IMOJIOKEHUE XHMHYECKOTO

PaBHOBECHSI.
OKHCITUTETbHO-BOCCTAHOBUTEILHBIE  PEaKlUU,  DJIEKTPOHHBIM  OayaHc
OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHOW  pEaKIIUHU. CocraBineHue  ypaBHEHUU

OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUA €  HCHOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOUUALINN. DIEKTPOIUTHI U HEANEKTPOJIHTHI.
KaTtnonsl, annoHbl. MeXaHU3M JOUCCOLMALMM BELIECTB C PA3IUYHBIMU BUJIAMHU
xuMuuyeckon cBsizu. CreneHn gucconuanuu. CUIbHbBIE U C1a0bIe SJIEKTPOIUTHI.

Peakiiuu nonHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEaKIii HOHHOTO 0OMEHa,
MOJIHbIE M COKpAIllEHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOWCTBa KHCIIOT,
OCHOBAaHMHM W COJIeM B CBET€ TMPEJCTAaBICHHN 00 3JIEKTPOJUTUYECKOM
nucconmany. KauecTBeHHbIE peakui Ha MOHBL. [IOHITHE O TUAPOIN3E COTEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMUA KPUCTAUIMYECKUX PEWETOK HEOPraHWYECKUX
BEILIECTB — METAJUIOB M HEMeTauioB (rpadura U ajiMasa), CIOKHBIX BEIECTB
(xJmopuaa HaTpusi), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKIUu



OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, KCCIEIOBAHUE DIIEKTPOMPOBOTHOCTH
pacTBOPOB BEIIECTB, IMpoIlecca AMCCOLMALMM KHUCIOT, WIeloYel u comiei
(BO3BMOKHO  WCIOJIb30BAHME BHUACO MaTE€pUalioOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TPHU3HAKA  TPOTEKAHWs]  PEaKIMid  HOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, o0Opa30BaHWE BOJBI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIuil
(ropenue, peakiuu pa3aoKeHUs, COSAUHEHHUsI), paclio3HaBaHHE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbI0 KAYECTBEHHBIX pPEAKIMil HAa HWOHBI, pEIICHUE
AKCHEPUMEHTAIBHBIX 33]1a4.

HemeTtanbl U MX coeinHeHUS

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHble cTeneHu okucienus. CTpoeHne W (U3NYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMMHUYECKHE CBOMCTBA Ha I[pUMEPE  XJIOpa
(B3aUMOJENCTBHE C MeTaJJlaMH, HEMeTaJlJlaMH, IleJo4yaMu). XJIOPOBOJIOPO.
ConsiHass KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJYYEHHE, NMpUMEHEHUE. JlencTBue
XJopa U XJIOPOBOAOPOJAa HAa OpPraHU3M YeIOBeKa. BaxHeumme XJIOpUIbl U UX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapakrtepuctuka sneMeHToB VIA-rpynnbl. OCOOEHHOCTH CTpOEHHUS
aTOMOB, XapaKTepHbIe CTereHH OKuciieHus. CTpoeHue u (U3nYecKue CBOICTBA
MPOCTBIX BEUIECTB — KUCJIOPOAA U CEPbl. AJNIOTPONHBIE MOAU(DUKALIMKM KUCIOPOAa
U cepel. Xumudeckue cBoictBa cepbl. CepoBOOpOA, CTpoeHue, (pusudeckue u
XUMHUYecKue cBOMCTBA. OKCHUIIBI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (QuU3MYEeCKUe W XUMHUYECKHME CBOMCTBa (00IIME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenupuieckne). XWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TONYYEHHsS] CEPHOWM KHUCIIOTHI.
[Ipumenenue cepHoil kucnoThl. CoM CEpHOM KUCIOTHI, KaueCTBEHHAs peakuus Ha
cynbdar-uoH. Haxoxnaenue cepsl U €€ cOoeAUHEHUN B TpUpoje. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Ccpellbl COCNMHEHUSIMH CEpbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 TIPEI0TBPAIIICHHS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpyrmbl. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTETNIEHU OKHUCIEHUS. A30T, paclpoCTpaHEHUE B MPHUPOJE,
¢duznyeckre U XumMudeckue cBoiictea. KpyroBopot azora B npupojae. AMMHAK, €ro
bu3nUecKrue 1 XUMUYECKHEe CBOWMCTBA, MOMyuyeHrue u npuMenenne. Coiu aMMOHUS,
ux pU3NUecKre U XMMUYECKUEe CBOMCTBA, puMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ ToJiydeHue, GU3NYECKUe U XUMUYECKHUE
cBoiicTBa (0OmMe Kak TMpeACTaBUTENS KIacca KHCIOT W Crenu(uaecKue).
Hcnonp3oBaHne HUTPATOB M COJIGW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHuil. XuMU4YecKoe 3arps3HeHUe OKPY>KaIoIIel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHWE BO3AyXa, MOYBbI W BoaoéMoB). Docdop,
aitoTponHeie Moaudukamuu (ochopa, GU3NUECKHE W XHUMHYECKHUE CBOWCTBA.
Oxcug ¢ocdopa (V) u pochopHas kucinora, Gu3nIecKue 1 XMMUIECKUE CBONCTBA,
nosyyenue. Mcnoap3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.



Oo6mast xapaktepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHUS.  YIJIepoA,  aUIOTPOIHBIE
Moau(dUKalUKM, paclpoOCTpaHEHUEe B NpUpoje, (U3NYECKHME U XUMUYECKHUE
cBoiicTBa. Ancop6mus. KpyroBopor yriepona B mpupojae. Okcubl yriaeposaa, ux
bu3nueckue W XUMHUYECKHE CBOWCTBA, JCHCTBME HA JKUBBIE OPraHU3MBI,
MOJIy4YeHHE U MPUMEHEHUE. DKOJOTMYECKUE MPOOJIEMbl, CBSI3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a rino0anbHOrO TOTEIUVICHUS KIUMara, MapHUKOBBIN
ahdexT. YrompHas Kuciaora u €€ conn, ux GU3NIEeCKNe M XUMHUIECKHE CBOWMCTBA,
noyiydeHue W mnpuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEIIbCKOM
XO3SIMCTBE.

[TepBoHAUANTEHBIE TTOHATHUS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COCTMHECHHSIX
yraepojia (MeTaH, 3TaH, STUJICH, alleTUIIEH, dTaHOJ, TTUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, HPUPOAHBIA Ta3, HEDTh),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsATHE O OMOJOTMYECKHN BAXKHBIX BEIIECTBAX: KUpaX, OelKaxX, YriaeBoJax — U UX
poJIi B JKM3HHM 4YelOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COEIMHEHU.

Kpemnuii, ero ¢usuyeckue W XUMHUYECKHE CBOICTBA, TMOJy4YeHUE U
npumeHenue. CoenuHeHus KpemHHs B mnpupone. OOmue mpencraBieHus 00
okcuae kpemHus (IV) u kpemuueBoit kucinore. CUIHUKATHI, UX MCIIOJIbL30BAHHUE B
ObITYy, B IPOMBIIIUICHHOCTU. BakHelline cTpouTeNnbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0e30MacHOTO HMCIOJIb30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUe 00pa3I[0B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJISIHOM KHUCIOTHI,
MPOBEJICHNE KAaYECTBEHHBIX PEaKIMi Ha XJIOPHUA-UOHBI U HAOJIOJIEHUE MPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpaxkarolue (PU3NUECKUE M XUMUYECKHE CBOWCTBA
raJlor€HOB M WX COEAUHEHUM (BO3MOYKHO HCHOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HAKOMJIEHME C O0Opa3llaMu XJIOPUAOB (TaJOr€HUIOB), O3HAKOMIICHHE C
oOpasmiaMu  ceppl U €€  COeAUHEHUSIMH  (BO3MOXKHO  KCIOJIb30BaHHE
BHJIECOMATEPHUAIIOB), HAOJIOCHUE Mpolecca OOyIIIMBaHUS caxapa Moj JACHCTBHEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, M3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHOIN CEpPHON KUCIIOTHI, MPOBEJACHNE KaUeCTBEHHON peakluu Ha cyibgar-
MOH U HaAOIIOJIeHUE MpU3HaKa €€ MPOTEKaHHUs, O3HAKOMJICHHE C (PU3HMUYECKUMHU
CBOMcTBaMHU a3ora, ¢ochopa M HUX COCAMHEHUU (BO3MOXXHO HMCIIOJIB30BAHHE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHHI, MOIydeHHE,
coOuMpaHue, pacrno3HaBaHWE M M3YyYEHHE CBOWCTB aMMMaka, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHUS U (pocdaT-uoH U U3ydYeHUE MPU3HAKOB
MX MPOTEKAHHUsI, B3aUMO/IEICTBUE KOHIIEHTPUPOBAHHOW a30THOW KUCIIOTHI C MEJIbIO
(BO3MOXXHO  HCIOJB30BAHME  BUICOMATEPHUATIOB), U3YyYEHHUE  MoAeye
KPUCTAUIMYECKUX PEIIETOK anmasza, rpadura, QyJuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJICOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U



YCTPOMCTBOM IPOTHBOTA3a, MOJyYeHHUE, COOMpaHue, pacrlo3HaBaHUE W H3YUYCHHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJCHNE KaUueCTBEHHBIX peakIuii Ha KapOoHAT W
CUJIMKAT-UOHbl WM M3YYECHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHJIMKATHOM NPOMBIIUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxHeumure HeMeTallulbl U UX COECTUHEHUSD).

MeTasiibl 4 UX COCAMHEHM S

OO6m1as xapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAHUU
uX TmonoxeHus B llepumoauueckon cucreme xuMuueckux dnemeHtos JI. .
MenpeneeBa u crpoeHus atomoB. CTpoeHue MeTalioB. Metajuinueckas CBA3b U
METAJUIMYECKass  KPUCTAJUIMYECKass  pemeETKa.  DJEKTPOXUMHUYECKHUU Pl
HanpspkeHu metaioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTasuioB. O0miue
CHOoCcOOBI TIONTydeHUs MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CriaBel (CTalb, YyT'YH, JIOPATIOMHHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIITICHHOCTH.

[Ilenounsie meTamnel: nonoxkeHue B llepuoamyeckoil cucremMe XMMHUYECKHUX
snemeHToB JI. 1. MeHaeneeBa, CTpOCHUE MX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nyecKkre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpusa U Kaius). OKCUabl U
TUAPOKCHUABI HaTpud MW Kanus. [IpuMeHeHue IIEeNOYHBIX METaUIOB W HX
COCJIMHEHUMH.

[[lemoyHO3EeMENBHBIE METAIBl MAarHUM W KajJbllMK: TOJIOXKEHHUE B
[Tepuonuueckoit cucreMe xumuueckux syneMeHToB /. M. MenneneeBa, ctpoeHne
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKHUE U XUMUYECKUE CBOMCTBA MarHUs
U Kaiblius. Baxknelmume coequHeHHus] Kalnblus (OKCUI, THAPOKCHUA, COJIH).
XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AsroMuHH: TIosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. WU. MenneneeBa, CTpOEHHE aTOMa, HAaXOXJIcHUE B npupoae. Puszndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHUJIA U THAPOKCHIA
AJTFOMUHUSL.

Keneso: monoxenue B [leppuoauyeckor cUCTEME XUMUYECKHUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOEHHE aToMa, HaxoXJeHUE B mnpuponae. Dduszudeckue u
XUMUYECKUE CBOMCTBA Xkee3a. OKCuabl, TUAPOKCUIbI U conu xenesa (II) u xxenesza
(IIT), ux coctaB, CBOMCTBA U MOJTy4YCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oOpasllaMd METAJIOB U CIUIABOB, WX (U3NYECKUMU
CBOMCTBaMH, M3y4€HHE  PE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KIBIIUS W HATpPUsS C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPUAJIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOIIECCA TOPEHUS KEJe3a B KUCIOPOJIEe
(BO3BMOKHO  HCMOJIb30BAHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaYeCTBEHHBIX PEAKIMN HAa MOHBI: MAarHusl, KaJbIWs, aTIOMHUHUS, [IUHKA, JKeJe3a
(IT) u xenesa (III), mequ (II), HabnrogeHNEe U OMUCAaHUE MPOIECCOB OKPAITUBAHUS
IJJaMEHW MOHAMU HATpusl, Kalusg M KaJbIUs (BO3MOXXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAJIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUIA AITFOMUHUS



Y TUAPOKCUJA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 Mo Teme «BaxkHeilne
METAJJIbl K X COCUHEHHUS.

XUMHA M OKPYKAIOLIAA cpela

BemectBa m marepuanbsl B IOBCEIHEBHOM >KM3HM 4enoBeka. besomachHoe
HCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakuuii B ObiTy. [lepBas momois mpu
XUMUYECKUX 0KOTaxX U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKawIlleh cpeabl (MpeaenbHas J0mycTUMast
KOHIIEHTpalus Beiects, nanee — [1JIK). Poib XuMumn B pelieHUH 3K0JI0THYECKUX
pooIeMm.

Xumuueckuit IKCnepumenm:

M3yueHHe oOpaslloB MaTepualioB (CTEKJO, CIUIaBbl METAIOB, MOJHUMEPHbIC
MaTepHaIbl).

Mesicnpeomemmuoie cea3u

Peanusanus MeXNpeIMETHBIX CBSI3€d IMPU U3YYEHHH XUMHUHM B 9 Kiacce
OCYILIECTBJISIETCS. 4e€pe3 UCIOIb30BaHUE KaKk OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK U MOHATHUM, SIBJSIOMINXCS CUCTEMHBIMH JJI1 OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYUYHOIO LIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DakT, rUmores3a, 3aKOH,
TeOpusl, aHalu3, CHUHTE3, Kilaccuukamnus, NEePpUOJAUYHOCTh, HAOIIOJACHUE,
AKCHEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePHUAIIBI.

@usuka: MaTepus, aTOM, DOJIEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIHI,
M30TOIbI, PaJuOaKTUBHOCTh, MOJIEKYJIa, 3JIEKTPUYECKUM 3apsj]l, MPOBOJHUKH,
MOJIYITPOBOJHUKH,  JUAJICKTPUKHA, (POTORIEMEHT, BENIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHUE BEUIECTBA, ra3, paCTBOP, pACTBOPUMOCTb, KPUCTAJUTNYECKAs
pemérka, CIjiaBbl, (PU3NYECKHUE BEIUYMHBI, €IUHUIIBI U3MEPEHUs, KOCMHUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, npixanme, OmMocdepa, IKOCUCTEMA, MHHEPATLHBIC
yA0OpEeHHs, MUKPODJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaTbl, TOPHBIE TOPOJIbI,
MOJIE3HbIE UCKOMAaeMBbIE, TOTUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

JInyHOCTHBIE pE3ynabTaThl OCBOCHHUS MPOTPAMMBI  OCHOBHOI'O  OOIIEro
oOpa3oBaHUs JOCTUTAIOTCS B XOJile OOy4eHHMs] XUMUU B €IUHCTBE y4eOHOU H
BOCIIUTATENIBHON JEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUMCKHUMU
COITMOKYJIBTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B
o0IIecTBe MpaBWIaMM M HOPMAaMM TOBEACHHS M CIIOCOOCTBYIOT MIpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COLMAIIA3AINN O0yJarOIIHXCA.

JIuuHOCTHBIE ~ pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYalOLIUXCS
PYKOBOJICTBOBATbCS ~ CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAIUd U
pacuIMpeHue omnbiTa AeSITEIbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAyyHOMY HaCJEJWI0, TOHUMAHUS 3HAUYCHHS XUMHUUYECKOM HAyKU B KU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIANIETh JOCTOBEPHOW HH(POpPMAIUEH O
MEPEOBbIX JTOCTUKEHUSIX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS O COLMAIbHBIX HOpPMax M MpaBUIaX MEKIUYHOCTHBIX
OTHOIIECHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM,  TBOPYECKOM M JAPYrMX  BHJAX
JIEATEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOUM AESTEILHOCTH MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJ]]a4, BBIIIOJTHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpolecce ITOW Yy4yeOHOM JesTeNbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TMOBEJACHHWE M TIOCTYNKU CBOUX TOBApHUIIEH C TMO3ULIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO NO3HAHUS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHMHYECKOM pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU U COCTABJISIONINE
OCHOBY I TIOHUMAHUS CYIIHOCTH HAYyYHOU KapTHHBI MUpPA, MPEACTaBICHUSA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI TPUPOJbI, B3aUMOCBS3IX 4YEJIOBEKA C
MIPUPOJIHON CPENOil, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHBBI, HAIPABJICHHBIC HA TOJIy4YEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIC NJii OOBSICHEHHS HAOII0JaeMbIX MPOIIECCOB U SBJICHUH,
MO3HABATENbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOM KYyJIbTYPhI, B TOM YHUCIIE
HABBIKOB CaMOCTOSTENbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPaBOYHOM
JUTEpPaTypoOr, JOCTYNHBIMH TEXHUYECKUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

MHTEpeC K OOYyYEeHHMIO M TO3HAHHIO, JIF0OO3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATENIbCKOM



JeSTETbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS OOy4YeHHS B
JaJIbHEHIIIEM;

4) popMupoOBaHKs KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH U3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHME IOCIEACTBUN H
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aIKOTOs1, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH COOJIIOJIEHUs] TpaBwil O€30MacHOCTH NpH  OOpalieHuu C
XUMHUYECKUMU BEIECTBAMHU B OBITY U PEATbHOMN KU3HU;

5) Tpy10BOI0 BOCIMTAHMS:

MHTEpEC K MPaKTHUYECKOMY M3yUeHHUI0 Tpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJOBOH JEATEIbHOCTU, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHWW TI0 XWUMHUHU, OCO3HAHHBIA BHIOOD
WHUBUYyaIbHOW TPAEKTOPUU MPOJAOHKEHHS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
ycrenHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QIalITUPOBATHCA B MPOPECCUOHAIBHON CPEe;

6) 3K0J10r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1I€J€CO00pa3HOe OTHOIIEHWE K MPUPOJIE€ KaK HCTOUYHUKY
JKU3HU Ha 3emiie, OCHOBE €€ CYIEeCTBOBaHUS, TIOHUMAaHUE IIEHHOCTU 3I0POBOTO U
O0e3omacHOro o0pas3a JKHM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3HMYEeCKOMY M TICHXHMYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHHUS
npaBuil 0€30MaCHOTO MOBEJEHUS ITPU paboTe C BEIIECTBAMM, & TAKXKE B CUTYyaIUsX,
YIPOXKAIOIIKMX 3I0POBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, TOJydaeMble TIPH M3YyUYCHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEW MPUPOJHON CPENOH, IS MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KyJNbTYphl, OCO3HaHHUS rJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJIEM M IMyTel WX PEelICHUs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTMYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeAMETHBIX pe3yJIbTAaTOB BBIJACISIOT 3HAYUMbBIC IS
dbopMupOBaHUSI MHUPOBO33PEHUS OOIIECHAYYHbIE TMOHATHS (3aKOH, TEOpus,
MPUHITUI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeaMEeTax M IMO3BOJIAIOT Ha
OCHOBE 3HAHUHN U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOM
HAyYHOW KapTUHE MHpA, ¥ YHUBEPCAIbHBIC y4eOHbIC MeicTBUS (TTO3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIE), KOTOpPhIE O0OECIEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBJICHHUIO YyueOHOM
JIEATEeIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE y4eOHbIe 1eHCTBUS

ba3zoBble 1ornueckue aAeicTBU:

YMEHHS HCIOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBILUIEHUS TPU OCBOCHUH
3HAaHUMU: PACKPBIBATh CMBICI XMUMHUYECKUX MOHSITUN (BBIIETSATH UX XapaKTEpPHBIE



MPU3HAKKM, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMHU TOHATUSIMH), HCIIOJIb30BaTh
MOHATHUS 111 OOBSICHEHUS OTJENbHBIX (PAKTOB U SIBIICHUMN, BBIOMpATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHABJIMBATh MNPUYUHHO-CICJCTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3yUCHWUS,
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHbBIC, I€TyKTHUBHBIE, [0 aHAJIOTUN),
JIeJIaTh BBIBOJIBI M 3aKJIFOUYEHNS;

YMEHHME TMPUMEHSATh B TIpPOIleCCE€ TO3HAHUS MOHATUSA (TIPEAMETHBIE W
METaNpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEH, UCTIOIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHIEMbIE B XUMUU MOJIEIbHBIE MPECTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJI 3JIeMEHTa), XuMudeckas (opmylia U ypaBHEHHE
XUMHUYECKON peaKIUuu — MPHU PEIICHUN y4eOHO-I03HABATEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABISTh M XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKH W3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMUUYECKUX PEAKIIH,
BBISIBIISAITh ~ OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CJIEICTBEHHBIE CBSI3M U
MPOTHUBOPEUHS B N3yUAEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBrble uccienoBare/ibCKkie AeHCTBHSA:

YMEHHE HCIOJIb30BaTh IOCTABJIEHHBIE BOINPOCHI B KAauye€CTBE WHCTPYMEHTA
MO3HAHUA, a TaKXKe B KauyecTBE OCHOBBI g (DOPMUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MPUOOPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OPraHU3ALMU U MNPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmoIaTh 3a XOJOM IIpollecca,
CaMOCTOATEIBLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POpMYyIHPOBaTH 000OIIEHUS U
BBIBOJIBI 110 PE3yJbTaTaM IMPOBEAEHHOTO ONBITA, UCCIECAOBAHUS, COCTABIIATh OTYET
0 MpoJeIaHHON padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOUpaATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
pPa3IUYHBIX BUJOB U (POpM Mpe/ICTaBICHUS, MTOTYyUYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJAEpP:KAHUS, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHATHh PA3IUYHBbIE METOJbl U 3aMPOCHl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMUMBIX [JISi BBITOJTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 OMPEIeIEHHOTO TUIIA, MPUOOPETEHHE OTIbITA B
00JaCTM  MCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJbTYPOW AKTUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANIBHYIO (POpMY IIpeAcTaBiICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh PEUIAEMbIE 3a/1aud  HECIIOKHBIMU CXE€MaMH, JharpaMMamu,
npyrumu opmMamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOU H
HCCJIEIOBATEILCKON JEATENHHOCTH MH(POPMAIIHIO O BIUSHUU TTPOMBIIIUICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH IPUPOTHOU
CpEBbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1CHCTBHSA:



YMEHHs 3aJlaBaTh BOIpPOCH (B XOJ€ Juanora W (WIh) JUCKYCCUHU) TIO
CyliecTBy  oOcyxkaaemMod  TeMbl, (QOpPMyJIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJILHO BBINOJHEHHS IPEMJIOKEHHON 3a/1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pE3yJbTaThl  ITO3HABATEIbHOMN
JEATEIbHOCTH B YCTHBIX M IIMCbMEHHBIX TEKCTax; JeJiaThb MPE3EHTALUI0
pE3YNIbTATOB BBHIMOJHEHUS XUMHUUYECKOro 3KCIepuMeHTa (1abopaTopHOro OMbITa,
71ab0paTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHsSI y4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NIO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JESATENIBHOCTH  IPU  pPEUICHUHU
BO3HMKAIOIIMX TPOOJeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB U COTIACOBAHMUS
no3uuui (00cyXkaeHusi, OOMEH MHEHUSMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIMS
COBMECTHBIX JICMCTBUH, OIpEAENEHNEe KpPUTEPUEB IO OLEHKE KauecTBa
BBITNIOJIHEHHOM paboThI U JpyTHe).

PeryasiTuBHbIe YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHWPOBATH,
OCYUIECTBIISITh, KOHTPOJIUPOBATh M MPH HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JesTEebHOCTD, BHIOMPATh Hanbosee 3(h(PeKTUBHBIE CIIOCOOBI PEIICHHS YUYECOHBIX U
MO3HABATEIBHBIX 33/1a4, CaMOCTOATENIBHO COCTaBJISITh WM KOPPEKTUPOBATh
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBUWA TIPU BBINOJHEHUHM 33JaHUU C YYETOM
MOJTyYEHHUS! HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUsAX,
OLICHMBATh COOTBETCTBUE ITOJIyYEHHOTO pPE3YyJIbTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUU 3aIaHUM.

MHNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pE3yJbTAaTOB 10 OCBOCHHUIO O0SA3aTEIBHOIO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepanbHOl padoueil Mmporpammoi,
BBIJICNIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA Hay4YHbI€ 3HAHUS, YMEHHUS U CHOCOOBI
JNEUCTBUN, crneuuuueckue uisi NpPeIMETHOM 00jJacTh  «XuUMHUA», BUJIBI
JEATENbHOCTH IO  IOJYYEHUIO HOBOTO  3HAHUA, €ro HMHTEepIpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xonIy oOydenus B 8 kjiacce npeMeTHbBIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

* PpAacKpbIBaTh CMBICII OCHOBHBIX XUMHWYECKHX IOHSATHWA: aTOM, MOJIEKYJa,
XUMHYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CII0XKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBast 10JIsI XUMUYECKOTO 3JIEMEHTa B COSIMHEHUH, MOJIIPHBINA 00BEM,
OKCHUJ, KHCIIOTA, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCUUKaIUs peakuui: peakuuu
COCIVMHEHNUSA, PEaKLUU pPAa3JI0KEHUs, PEAKIUU 3aMELICHUS, PEaKIUu
oOMEHa, 3K30- ¥ SHIOTEPMUUYECKHUE PEAKIIUH, TETUIOBON (P(HEKT peakiiny,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aTroma, aTOMHasi OpOWTallb, PagUuycC
aTomMa, XMMHYECKas CBs3b, MOJSIPHAs M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,



WOHHAs CBA3b, MOH, KaTUOH, aHWOH, PacTBOp, MaccoBas JOJs BEIECTBA
(mpoueHTHast KOHLEHTpAaIKs) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMUYECKHX TOHATUHA H
MPUMEHSATH 3TH MOHATHS IPY OIMCAHUU BEUIECTB U UX MPEBPALLCHMIA;
UCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBieHHUS (opMyll
BEILECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

ONPEJENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHHSX,
CTETICHb  OKUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCAMHEHMSX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAUHEHUH IO
dbopmynam, BHJ XUMUYECKOM CBsi3M (KOBaJ€HTHasT M HOHHasA) B
HEOPTraHWYECKUX COECTMHEHUSX;

packpeiBath cmbica [lepuoamueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBAaTh ITOHUMAHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX JJIEMEHTOB OT UX MOJOKEeHUS B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

ONHKCHIBAaTh M XapakTepu3oBaTh TabnuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHMYECKHUX DJIEMEHTOB: pa3Iu4aTb IOHATHS «TJABHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Mansie u
Oonbllie TEepPUOAbl, COOTHOCHUTH O0O3HAYEHHs, KOTOpPbIE HMEIOTCS B
tabmuie «llepuomuueckas cuctemMa XuUMHYecKux »diaementoB [l .
MeHneneeBay ¢ UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps SApa, OOLIEE YUCIO AIEKTPOHOB
U paCIpEeIeHUE UX MO SJEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUYECKHUE 3JIEMEHTbI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBy Y4YaCTBYIOIIMX B peakluu
BEILECTB, M0 TEIUIOBOMY (P PeKTy);

XapaKTepu30BaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOKCTBA BEILECTB
pPa3IMYHBIX KJIACCOB, MOJATBEPXKAAsl ONUCAHUE NPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLIN;

MPOTHO3UPOBAaTh CBOWCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTU IPOTEKaHUS XUMHUYECKMX MPEBpPALECHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYMCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO  MacChbl
BEILIECTB, MAaCCOBYIO JIOJI0 XHUMHUYECKOro 3JeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, NIPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUUYECKON PEaKLnu;

IIPUMEHSTh OCHOBHBIE OINEPALMH MBICIUTEIBHON AEATEIbHOCT — aHAIIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluio, KilacCU(UKaINIO,
BBISIBJICHUE PUYMHHO-CJIEJACTBEHHBIX CBA3€H — JJIsl W3Y4YEHUS CBOKCTB
BEIIECTB M XHMHYECKMX pEaKLIMi, €CTECTBEHHO-HAay4YHbIE METObI
MO3HAaHUA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );



cleioBaTh ~ IpaBWJiaM  [OJb30BaHUSA  XUMHYECKOM  MOCYlIOM U
nabopaTopHbIM  000pYJIOBaHHMEM, a TaKXKe IMpaBUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU 10 BBINOJHEHUIO
7a00pAaTOPHBIX XUMHUYECKUX OINBITOB IO TOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeIeCTB (BOJOpPOAA U KHUCIOPOJa), TMPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0JIEW paCTBOPEHHOTO BEIECTBA,
IJIAHUPOBAaTh U MPOBOJAUTH  XMUMHUYECKHE  HKCHEPUMEHTHI MO
PAacoO3HABAaHHUIO PACTBOPOB MIEIOYEN M KHUCIOT C HOMOIIBIO HHAUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xoHIy oOydenus B 9 kj1acce npeIMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITUU: XUMHUUYECKUUN
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, AHHWOH, IIPOCTOE BEIIECTBO,
CJIIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XMMUYECKasi CBs3b, TEIIOBON 3 PexT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAs] TUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, Karajuu3atop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE pEAKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEaKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHCJIEHHE W  BOCCTaHOBIJICHHE,
aIITIOTponus, aM(pOTEPHOCTh, XUMHUYECKasl CBs3b (KOBaJIEHTHAsl, MOHHAS,
MeTajuIMyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTb XUMHUYECKON peaKIuu, TMpEeAeNbHO JOMyCTUMAas
koHueHrpanus [IJIK Bemecrtna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSTh 3TU NOHATHS MPU ONMCAHUY BEILECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJI€HUA (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCJICHUSI XUMUUECKUX DJIIEMEHTOB B
COCMHEHUAX pA3IMYHOTO COCTaBa, NPUHAUICKHOCTh BEIIECTB K
ONMpeNeNEHHOMY KJIAcCy COEIUMHEHUN Mo ¢opmMmyrnam, BHUJ XUMHYECKOU
CBA3M (KOBAJICHTHAsl, HOHHAs, METAUNINYECKas) B HEOPraHWUYECKHX
COCIMHEHHUSIX, 3apsiji MOHA MO XUMHUYECKON (opmylie, xapakrep cpeibl B
BOJHBIX pacTBOPAaX HEOPraHWYECKUX COCIUHEHUM, TUIl KPUCTAJUIMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHME: ONUCHIBATh M XapaKTEPU30BaTh
tabnuunyio Gopmy I[lepuoanueckoid CUCTEMbl XMMUYECKHUX JIIEMEHTOB:
pasznuyaTh MOHATUSA «TJaBHasg noArpynna (A-rpynma)» M «1nodo4yHas
noarpynmna (b-rpynmna)», manbsie u OoJblIME MEPUOABI, COOTHOCUTH
0003HaYeHUs, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKONW Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj slpa, OOIlee YHUCIO DJICKTPOHOB U



pacmpeneneHue UX 1O DJIEKTPOHHBIM CIOSIM), OOBSICHATH O0OIIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUU B
mpeaenax MaJbIX MePUOIOB U TJIABHBIX MOATPYNI C YIYETOM CTPOCHHS MX
aTOMOB;

KJaccu(UIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBy Y4YacTBYIOIIMX B peakluu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO U3MEHEHUIO CTEMEHEW OKHUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30oBaTh (OMUCHIBATH) OOIME M CHEUPUYECKUEe XUMUYECKUE
CBOMCTBAa NPOCTHIX U CIOXHBIX BEIIECTB, MOJATBEPKAas ONUCAHUE
MpUMEPAMH MOJICKYJIIPHBIX W HMOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUN;

COCTaBJISITh  YPaBHEHUS AJIEKTPOJUTUYECKON JUCCOIMAIMK  KHUCIIOT,
1IeJI0Yei U COJIei, MOJTHbIE U COKPAIIEHHbIE YPABHEHUS PEAKIIM MOHHOTO
oOMeHa, ypaBHEHHUS pEaKIui, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHUCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUi
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3TUX PEeaKnid;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXKHOCTH TIPOTEKAHUS XUMUYECKHX TMPEBpAIICHU B pPa3THYHBIX
YCIIOBHUSIX;

BBIUHUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO  Macchl
BEII[ECTB, MAaCCOBYIO JIOJI0O XHMHYECKOTO »JJeMeHTa 1o (opmye
COEIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
M0 YPaBHEHUIO XUMUUYECKON PEaKIInu;

coONoaTh  MpaBujia  MOJIB30BAHUS ~ XMMHUYECKOW  MOCylAoM U
7a00opaTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke TMpaBuia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIIUSMU TI0 BBIMOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OIBITOB IO TMOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (AMMHAKa U YIJIEKUCIIOro rasa);

MPOBOJUTh  PEAKIHMH, TMOATBEPKIAIOIINEC  KAYeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUI-, OPOMU/I-,
noaun-, kKapOonat-, ¢ocdar-, cuwiMkaT-, Ccyiabdar-, TUIPOKCUA-HOHBI,
KaTHOHbl aMMOHHUS M HMOHBI M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMUYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OTEPAIlMU MBICIUTEILHON JESTEIHHOCTA — aHAJU3
W CHHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTEeMAaTU3aINI0, BBISIBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€H — ISl M3y4YEHHsS] CBOMCTB BEIECTB U
XUMHUYECKUX PEaKIUid, eCTeCTBCHHO-HAyYHbIE METOAbl ITO3HAHHUS —
HAOJIOICHUE, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEasIbHBIA U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HanmeHoBaHMe pa3e/ioB U TeM DJIeKTPOHHBIe (M (POBbIE)
Bcero Konrpoiabusie | IlpakTnueckue
n/n NPOrpamMMbl o0pa3oBaTejibHbIE PECYPChI
padoTbl padoThI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE MOHATHSA
11 XHUMHS — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 ) bubnuoreka [JOK
' MPAKTUYECKOU IESITENBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
1.2 BeliecTBa 1 XuMHYECKUE PEAKITUU 15 1
H peakh https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20

Pa3pnen 2. BaxkHeline npeacTaBuTe Il HEOPraHM4eCKNX BelecT

bubmuoreka [JOK
2.1 B .K !
osayx. Kucnopon. Torsue 06 oxcnnax 6 https://m.edsoo.ru/7f41837¢
but6mmoreka [IOK
2.2 Bonopoa.llonsitue o kucnorax u consix 8 1 hitps://m.edsoo.ru/TFA1837c
but6mmoreka [{JOK
2.3 Bopa. PactBopsl. [Tonsitne 06 ocHOBaHUAX 5 1 1 hitps://m.edsoo.ru/7FA1837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 1 1 bubnuorexa [JOK
' COEIUHEHUIN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pasnen 3. llepunoanueckuii 3axon u [lepuoanyeckas cucreMa xumudecknx 1eMeHToB /I. U. MenaeneeBa. CTpoeHHne aToMOB.
XuMmnueckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaAKINHU

3.1

[Tepuonnueckuii 3akoH u [leprnonnueckas
CHCTeMa XMMHYECKHX 31eMeHTOB /1. 1.
Menpeneea. CtpoeHue aroma

7

bubnuoreka [JOK
https://m.edsoo.ru/7f41837¢




Xumundyeckast cBA3b. OKHUCIUTEILHO-

bubmuoreka [JOK

3.2 8
BOCCTAHOBUTEJIbHBIE PEAKLIUU https://m.edsoo.ru/7f41837¢
bubmuoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




9 KUIIACC

N KosmnuecTBo yacos JJIeKTPOHHBIE
]
(undposbie)
n/n HaunmMeHnoBaHue pa3/ie/ioB U TeM NPOrpaMMbl KoHTposibHbIe IMpakTHyeckue
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIuu
11 [ToBTOpenue u yriybiaeHne 3HaHUi OCHOBHBIX 5 1 bub6nuoreka [IOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
' peakuuit https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs! AUCCOLIUALIMSL. 2 | 1 bubnuorexa [JOK
' XUMHYECKUE PEAKIINU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3zpnen 2. HemeTa/uibl 1 X COeIMHEHUS
71 OO01as xapakTeprucTHKa XUMUYECKIX 4 1 bubnuotexa [JOK
' snemeHToB VIIA-rpynmnsl. ["agorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMHUYECKIX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa [TOK
' Py P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO6mras XxapakTepruCTUKa XUMHIECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa HOK
) PYTHHEL ’ p https://m.edsoo.ru/7f41a636
COCTMHCHHS
OO6m1ast XxapakTepuCTUKa XUMUYECKHUX
2.4 aneMeHToB [VA M6l YTJIEPOJ U KPEMHUI 8 1 2 bubmmorexa [JOK
' FPYIHIEL POALHKP https://m.edsoo.ru/7f41a636
Y UX COCTMHEHUS
Hroro no pazgeny 25
Paszpnen 3. MeTa/uibl M X COeIMHEHUSA
3.1 OO0mre cBOMCTBAa METAIJIOB 4 bu6mmoreka [IOK




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

bubmnoreka LIOK

3.2 Bakueiinme MeTamisl U UX COSTUHEHUS 16 https://m.edsoo. rw/7F41 2636
Hroro no pazneny 20
Pa3znen 4. Xumus u oxkpy:xaonias cpeaa
4.1 BemecTBa 1 maTepuainsl B )KU3HU YEJIOBEKA 3 bubnnorexa [IOK
https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 Bu6amorexa [IOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




INIOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoandecTBO 4acoB
JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Jdata nzyyeHus
Bcero K/P I1/P o0pa3oBaTe/ibHbIE pecypchl
| [Ipenmer xumuu. Poib XMMUH B )KU3HU | bubmnoreka [IOK
yejaoBeKa. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 ITonstTHE 0 MeTOMAX MO3HAHUS B XUMHH 1 bubnmorera [TOK
A https://m.edsoo.ru/ff0d227¢
[TpakTuueckas paborta Ne 1 «IIpaBuna paGoTsl B
3 11a00paToOpru U IPUEMBI OOpaIleHus C 1 1 bubnmorera [TOK
paTop P patit https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAHUEM)»

4 YucTteie BemecTBa U cMecH. CIocoObl | bu6mmorexa [JOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
IIpaxTrueckas pabora Ne 2 «Pa3nenenne

5 cMecel (Ha mpuUMepe OYUCTKU TOBApPEHHOM 1 1 bubmorexa HOK

p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBLH MOJICKYIbT https://m.edsoo.ru/ff0d2a6¢

7 XuMHUYECKHUe AI€MEHThI. 3HAKH (CUMBOJIbI) 1 bubmuoreka [{OK
XUMHUYECKHUX DJICMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThle U C1OXKHBIE BEIECTBA 1 bubnnorexa [IOK

b m https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUECHUE 1 buGnnorexa [IOK

yAp y https://m.edsoo.ru/ff0d2d50
3aKO0H MOCTOSIHCTBA COCTABa BEIIIECTB.

10 Xumunyeckas popmyiia. BaneHTHOCTb aTOMOB 1 buommorexa LIOK

pMYyJIa. https://m.edsoo.ru/ff0d2eae
XHUMHYECKHUX DJIIEMEHTOB
11 OtHocuTeNnbHAas aTOMHAs Macca. 1 bubmuoreka [JOK




OTtHocuTenbHAsI MOJIEKYJISIPHAS Macca

https://m.edsoo.ru/ff0d323c

MaccoBas J0JIs XUMHAYECKOI'0 JIEMEHTA B

bu6mmoreka [JOK

12
COCIUHECHUU https://m.edsoo.ru/ff0d350c
bu6mmoreka [JOK
13 KonnuectBo BemectBa. Monb. Mo as macca
JIMHACCTRO BEMECTD b TPpHAA M https://m.edsoo.ru/ff0d5230
14 ®OU3nUeCKUe 1 XUMUUYECKUE SIBIICHUS. bubmuoreka [{OK
XuUMHUUYECKask peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciioBUs NIPOTEKAHUS XUMUYECKHUX bubnuorexa [IOK
peaxkuui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs! MacChl BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
17 BrrunciieHus koaudecTBa, MacChl BEIIECTBA MO bu6morexa [JOK
YpPaBHEHUSIM XUMHUYECKUX PEAKIUA https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMuueckux peakiuia
18 (coe I/IHq;HI/H[ a3JI0KEHUS 3a1\IZe eHUS buommorexa LIOK
A P » SAMCIICHIL, https://m.edsoo.ru/ff0d3f34
oOmMmeHa)
19 M. B. JIOMOHOCOB — y4EHBII-3HIIUKIIONEIUCT. bubnnorexa [JOK
O0o001IeHre U cHCTeMaTH3alus 3HAaHUN https://m.edsoo.ru/ff0d40c4
20 KonTtpouabsnas padora Nel no reme «Bemectsa bubnuorexa [IOK
A XUMHYECKUE PEAKLIAN» https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. CocTaB Bo3ayxa.
21 Kucnopon — aneMeHT 1 MpoCcToe BEIIECTBO Bu6mmorexa [IOK
poA p H ' https://m.edsoo.ru/ff0d448¢
O30H
®u3nuecKre 1 XUMHYECKHE CBOMCTBA
22 KHCIIOpO/a (peaKIui OKUCIICHHS, TOPEHHE ) brbmmorexa [OK
PoAa {peatd > Topee). https://m.edsoo.ru/ff0d4614
[TousiTue 00 okcumax
CriocoObI OTy4YeHUsT KHCIIOPO/ia B
Y PO bubmnoreka [IOK
23 71a60paTOPHU ¥ IPOMBIIUIEHHOCTH.

[IpuMeHeHne Kuciopoa

https://m.edsoo.ru/ff0d497a




TennoBoii 3 PeKT XMMUIECKOI peaKIuy,

bubmnoreka [IOK

24
TIOHSATHE O TEPMOXHUMHUYECKOM YPAaBHECHHH, hitps://m.edsoo.rw/f0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHIX
25 TorumBo (HedTh, yrois 1 MeTaH). 3arpsi3HEHHE bubnuorexa [IOK
BO3]lyXa, CIIOCOOBI €r0 MPeI0TBPAICHUS https://m.edsoo.ru/ff0d4c4a
IIpaxtrueckas pabora Ne 3 o Teme
26 «[TonydyeHue u cobupanue KUCIopoaa bubmnorexa [IOK
Y - P poAd, https://m.edsoo.ru/ff0d4ae2
U3YUYEHUE €r0 CBOMCTBY»
27 Bonxopon — 35eMeHT 1 IpOoCTOe BEILECTBO. bubnuorexa [IOK
Haxoxnenue B mpupose https://m.edsoo.ru/ff0d4dd0
73 Du3NYECKUEe U XMMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojiopoia. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IMousgaTHEe 0 KUCIIOTaX U COIIX bubmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 CnocoOslI TToJIyYeHHsI BOIOPOAa B JIa00opaTopuun Bubmrorexa ITOK
y AOPOA patop https://m.eds0o.ru/ff0d4ddo
IIpakTrnueckas padora Ne 4 o reme
31 «[lomyueHue u cobupanue BOAOPOIa, U3YUECHUE Bubmrorexa ITOK
Y p AOPOAd, H3Y https://m.edsoo.ru/fl0d4f42
€ro CBOMCTB»
bu6mmoreka [IOK
32 M 1 00BE .3 A
OJIIIpHBINA 00BEM ra3oB. 3aKOoH ABOTaIpO hitps://m.edsoo ru/f0d542¢
Brruncienus o0béMa, KOJIMYECTBA BEIECTBA
33 rasa o €ro U3BeCTHOMY KOJIMYECTBY BEIIECTBA Bubmrorexa ITOK
. y y Bettt https://m.edsoo.ru/ff0d55a0
W1 00BEMY
Brraucnenus o0EMOB Ta30B 10 YPaBHCHUIO
34 €aKIM1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LOK
peartt i https://m.edsoo.ru/ff0d5708
OTHOILIIEHUH Ta30B
. bu6mmoreka [IOK
35 dusnueckre U XUMHUYECKHUE CBOMCTBA BOJIBI

https://m.edsoo.ru/ff0d587a




bubmnoreka LJOK

36 CocraB ocHoBanui. [TonsiTue 00 nHIUKAaTOpaXxX
g p https://m.edsoo.ru/ff0d59¢2
Bopa xak pactBoputens. HacbllieHHbIE U
37 HEHACBIILIEHHBIE pacTBOpbl. MaccoBas 10J1st bubmorexa [IOK
B PaCTBOpHL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTuyeckas padora Ne 5 mo Teme
38 «IIpuroToBieHne PaCTBOPOB C OIMPEICIEHHON bubmmorera [JOK
p . . p p pedl https://m.edsoo.ru/ff0dSeba
MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA»
19 KonTtpouabnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupel: cocTaB, KiacCupUKaIus, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
A1 [TonyueHue n XuMHUYECKUE CBOMCTBA bub6nuorexa [IOK
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
4 OcHoBaHUS: cCOCTaB, KJIacCU(PUKAIIHSI, bubnnoreka I[IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnyueHue u XuMHU4YeCKUe CBOMCTBA bubnuorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarus, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITosnydyeHue U XMMHUYECKUE CBOMCTBA KUCIOT bubmorexa HOK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIaTypa, CIIOCOOBI bubnunoreka [JOK
MOJTYYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktrueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 337a4 110 TEME bubnuoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU
48 I'enernueckas cBs3p MEXy Kilaccamu bu6mmoreka [JOK




HEOPraHUYECKUX COCTMHEHUN

https://m.edsoo.ru/00ad9a50

Bbu6morexa [JOK

49 O0600I11IeHIE U CUCTEMATH3aIl1s 3HAHUH
B t https://m.eds0o.ru/00ad9cb2
KonTtpouabnas pabora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTraHHYECKUX buGnnorexa [IOK
. p https://m.edsoo.ru/00ad9ela
COeIUHEHNI
[TepBbIe MOMBITKY KIACCUPUKAITUU XUMUIECKUX
51 3jieMeHTOB. IloHATHE O rpyHIIax CXOAHBIX bubmnorexa [IOK
’ Py a https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuonnueckas
52 cucTeMa XMMHYECKUX 31eMeHTOB J[. 1 bubmorexa HOK
T https://m.edsoo.ru/00adas52c
Menneneena
53 Ilepunoapl, rpynnbl, IOATPYIIIEI bubmmorexa [IOK
PHOAEL TPY » HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SJIEP. bubnuoreka [JOK
H30Tonbl https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB
55 aneMeHToB Ilepuoamueckoit cucrtemsl . 1 bubmorexa IIOK
proa T https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTHKa XUMHUYECKOTO 3JIEMEHTA 10
56 ero nmojoxenuto B I[lepuoanyeckoii cucteme /1 bu6morexa TIOK
prol ) https://m.edsoo.ru/00ada824
H. Meunneneena
3nauenne [lepuoamdeckoro 3akoHa st
57 a3BUTHS Hayku U npakTuku. 1. 1. Menneneen bubmorexa HOK
p L y p v a https://m.edsoo.ru/00ada96e
— Y4€HBI, MeAaror U rpakIaHuH
DIEeKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX bubnmnorexa [JOK
58
3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bubmmorexa IIOK
59 HNonnasg xumMmuueckas cBI3b 1

https://m.edsoo.ru/00adac34




bubmnoreka LJOK

60 KoBanenTHas mosisipHasi XUuMU4YECKasi CBSI3b 1 hitps-//m.cdsoo.ru/00adaabg

61 KoBaneHTHas HemonsipHas XUMUYECKas CBI3b 1 bubmorexa HOK
p https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK
62 CreneHs OKHCICHES I https://m.edsoo.ru/00adae28

63 OKUCIUTEIHLHO-BOCCTAHOBUTEILHEBIE PEAKIIUU 1 bubmorexa LIOK
peakdl https://m.edsoo.ru/00adb076

Bbu6mmorexa [JOK

4 1

6 OKUCIUTEIN U BOCCTAHOBUTEIN hits:/m.edsoo.r/00adb076

65 Kontpoabsnas padora Ned o reme «CtpoeHue | bubnmorexa [JOK
aTomMa. XUMHYECKas CBSI3b) https://m.edsoo.ru/00adb486

66 PesepBHelil ypok. O0o0eHNE 1 | bubnuoreka [IOK
cUcTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c¢

67 PezepBHblit ypok. O0001IEHNE U | bubnuorexa IIOK
cucTeMaTu3alys 3HaHu https://m.edsoo.ru/00ad9cb2

68 PesepBHbIii ypok. O60011eHNE 1 | bubnuorexa [JOK

CUCTCMaTHu3alusa 3HAHUM

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

No KosimuecTso yacon Jara DJIeKTPOHHBIEe HH(POBbIE
Tema ypoka
n/n Bceero K/P| II/P u3ydyeHusi | oOpa3oBaTe/IbHbIE pecypchl
1 IIepuonnueckuit 3akoH. [lepuonnueckas cucrema 1 bubmuoreka [IOK
xuMudeckux anemenToB 1. . Meneneena https://m.edsoo.ru/00adb59¢e
) 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 1 bubnunoreka LIOK
XMMHMUYECKHX 3JIEMEHTOB IIEPBBIX TPEX NEPHOI0B https://m.edsoo.ru/00adb6b6
3 Knaccudukarus 1 HOMeHKIaTypa | bubmuoreka [JOK
HEOPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XUuMU4ECKO# CBSI3M M THUITHI | bubmmoreka [JOK
KPUCTAILNTMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtpouabnas pa6ora Nel no teme
5 «IloBTOpEHNE U yTiIyOJieHHE 3HAHUI OCHOBHBIX 1 1
pazzenoB Kypca 8 Kinaccay
6 Knaccudukanus XuMU4eckux peakiui mo 1 bubmuoreka [IOK
PA3IUYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsTHE O CKOPOCTH XUMHUYECKON PEAKIIHH.
7 [loHsTHE O TOMOTEHHBIX U FE€TEPOTE€HHBIX 1 bubmmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peaKIusax
[TonsiTHE 0 XMMHUYECKOM paBHOBeCHU. DAKTOPBHI,
8 BJIMSIOIINE HA CKOPOCTh XUMHUECKOU PEaKLMK U 1 bubmmorexa TIOK
P P https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHYECKOTO PABHOBECUS
9 OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 1 bubmmorexa TIOK
P https://m.edsoo.ru/00adcade
10 Teopus 37IEKTPOIIUTUUECKON JUCCOLHAIIH. 1 bubnuorexa [JOK
CunpHbIe U clladble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIe ypaBHEHHSI peakuil 1 bubmuoteka [{IOK




https://m.edsoo.ru/00add448

XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUI B

12 CBETE MPEACTABICHUIN 00 3IEKTPOIUTHUECKOM bubnmorexa LIOK
e P https://m.edsoo.ru/00add5d8
JUCCOIMAlIU
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MIPEICTABICHUH 00 3JIEKTPOITUTHUECKOM bubmmorexa LIOK
pel P https://m.edsoo.ru/00addsh?
JTUCCOITHAITIT
14 [TonsiTue o ruaponuse conen buomiorexa LIOK
P https://m_edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O06006111eHre U cUcTeMaTU3alys 3HaHUH
B H https://m.edsoo.ru/00addd12
16 [IpakTuyeckas padora Ne 1. «Pemenune bubmuoreka [JOK
JKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTtpouabnas pa6ora Ne2 o teme
17 «INEKTPOIUTUYECKAS TUCCOIUAITUS bubmmorexa LIOK
p a HHATHA. https://m.edsoo.ru/00addecO
XHWMHYECKHUE PEAKIIUN B PACTBOPAX»
OO01mmast XapakTepuCTHKA TaIOTeHOB. bubnmnoreka [JOK
18 .
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposogopon. CoiisiHasi KUCI0Ta, XUMUYECKUE bu6bnuoreka IIOK
CBOMCTBA, MTOJIyYEHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [TpakTuueckas pabota Ne 2 o reme «lloxyuenue bubmuoreka [JOK
COJITHOM KHMCJIOTBI, U3YUYECHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
Brruncnenust mo ypaBHEHHUSIM XUMHUECKUX
21 €aKIIMii, €CJIM OJIMH U3 PEarcHTOB JIaH B bubnmorexa LIOK
peaKium, A p a https://m.edsoo.ru/00ade488
U30BITKE
bu6mmoreka [IOK
22 OO61as xapakTepucTuka 3j1emMeHToB VIA-
HIas XapaKTepHCTHKA SIICMEHTOB TPYIIHEL https://m.edsoo.ru/00ade64a
23 AmoTponHble MOIU(UKALIUN CEPHI. bu6muoreka [{IOK




Haxoxnenue cepbl 1 €€ COEIMHEHUH B PUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a

CepoBogopo1, cTpocHHE, (PU3HIECKUEC U

bubnuoreka [JOK

24
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

75 Oxcunst cepol. CepHas KHCIOTa, (PU3HYECKUE U bubnmnoreka [JOK
XUMUYECKHE CBOUCTBA, IPUMEHECHHE https://m.edsoo.ru/00adea28
XVMHUYECKUE PEAKIINH, JIEKAIINE B OCHOBE

26 MPOMBIIIEHHOTO CII0Cc00a MOTy4eHUsl CEPHOI bubnnoreka [HOK
KHUCJIOTBL. XMMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY KaroIllel Cpelibl COEAUHEHUSIMU CEPBI

7 Brrunciienne MaccoBOM 10U BBIXOAA IPOIYyKTa bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO0mmas XxapakTeprucTrKa 3JIEMEHTOB V A-TPYTIITHI.

28 A3oT, pacnipocTpaHeHHUE B IPUPOJIE, PU3NUECKHE bubmorexa LOK

» Paciipoctp . PHPOZE, https://m.edsoo.ru/00adeea6

Y XMMHYECKHE CBOMCTBA

29 AMMHUak, ero Gpu3nYecKue 1 XuMHU4ECKHe bubmmoreka [IOK
CBOMCTBA, ITOJIyYEHUE U IPUMEHECHHE https://m.edsoo.ru/00adf004

30 [pakTuueckas padora Ne 3 mo Teme «Ilomyuenue bubnmnoreka [JOK
aMMHaKa, U3y4YeHHEe €ro CBOKMCTBY https://m.edsoo.ru/00adf180

31 A3oTHas KUCIOTa, e€ PrU3nYecKre U XUMHUUECKUE bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIE aMMOHUS B

1 KayeCTBE MHUHEPAIbHBIX YA00OpEHUH. bu6muoteka [{IOK
XHUMHUUYECKOE 3arpsA3HEHUE OKPYIKAIOLLEH Cpebl https://m.edsoo.ru/00adf518
COEIMHEHUSMHU a30Ta

33 dochop. Oxcun pochopa (V) u dochopnas bubmuoreka [JOK

KHCJIOTa, (1)I/ISI/I‘-I€CKI/Ie U XUMHNYCCKHEC CBOﬁCTBa,
IMOJIYYCHHUC

https://m.edsoo.ru/00adf68a




Hcnonp3oBanue pochaTtoB B KauecTBE

34 MUHEPAIbHBIX YIOOPEHU. 3arpsi3HeHNne bubmorexa LOK
p N YAOOP - 24P https://m.edsoo.ru/00adfc20
pUPOHON cpensl pochaTamu
35 Yrnepon, pacnpocTpaHeHue B IPUPO/IE, bubnmoreka [JOK
(bu3mvecKre 1 XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yriaepoja, ux Gusndeckue u
YT . ¢ bubmuoreka [JOK
36 XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE
https://m.edsoo.ru/00adfebe
po0OJIeMBbI, CBSI3aHHBIE ¢ OKcuoM yriepoaa (IV)
37 VYrobHast KUCIIOTA U €€ CONu bubmorexa [IOK
https://m.edsoo.ru/00ae006¢
[paktudeckas padora Ne 4 o Teme "Ilomydenue
38 Tiekucioro raza. KauectBenHast peakuus Ha bubmmorexa [IOK
y W P https://m.edsoo.ru/00ae027e
KapOOHaT-UOH
39 [lepBoHauanbHbIe TOHATHUS 00 OPraHUYECKUX bubnuoreka [IOK
BEIECTBAxX KaK O COEAUHEHUAX yIriepoaa https://m.edsoo.ru/00ae054e
40 Kpemunii u ero coequHeHust bubnnorexa LIOK
p https://m.edsoo.ru/00ac080a
[Ipaktrdeckas pabora Ne 5. Pemenue
41 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmorexa HOK
P Ny https://m.edsoo.ru/00ac0bf2
«BaxxHenme HeMeTaulbl U UX COSIUHEHUS
4 Kontpoabnas padora Ne3 no teme bubnuotexa [JOK
«BakHel1ne HeMeTaJlIbl U UX COSIUHEHUSDY https://m.edsoo.ru/00ac0el8
OO0mmas XxapakTeprucTHKa XUMHUECKUX JIEMEHTOB
43 — MeTaJI0B. MeTannnyeckas CBsi3b U bubmuorexa [JOK
METAJINYECKasl KPUCTAIUIMYECKAsl PELIETKA. https://m.edsoo.ru/00ae103e
®u3nYeCcKre CBOMCTBA METAIIJIOB
44 XUMHUYeCKHe CBOMCTBA METAIIJIOB. but6mmoreka [{OK

DJIEKTPOXUMHUYECKUI PsiJi HAIPSKEHUN

https://m.edsoo.ru/00ael 156




MCETAIJIOB

O6mue cocoOs! mosrydeHus: MmetamioB. CIuiaBbl.

Brraucnenns 1o YPaBHCHUAM XUMHNYCCKUX

bubnuoreka [JOK

45
pPEaKIUiA, €CJI OJJUH U3 PEareHTOB COACPIKUT https://m.edsoo.ru/00ac1156
IpUMECH
46 TlousTue o KOppO3UU METAIIIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [Henoumpic MeTanb! https://m.edsoo.ru/00ae14b2
48 OKkcHuabl ¥ THAPOKCHUIBI HATPUS U KaJIHS bubmorexa ITOK
A P A P https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMeENbHBIE METAJUIbl — KAJIbLIMNA U bubnmnorexa [JOK
Mar"Huu https://m.edsoo.ru/00ael5e8
50 Bakneime coemnHEHNS KaJIbIUI bubmmorexa ITOK
& H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cucTeMaTh3alus 3HaHUH
N N bu6mmorexa [IOK
52 X o
€CTKOCTb BOJIbI M CLIOCOOBI €€ yCTpaHEHUS hitps://m.edsoo. ru/00ac] 886
53 [TpakTrueckas pabota Ne 6 o reme "KéctkocTh bubmuorexa [JOK
BO/JIbI M METObI €€ ycTpaHeHus" https://m.edsoo.ru/00aclae8
bu6mmoreka [IOK
54 Adro 7|
THOMHIHHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCHIA bubmorexa [TOK
P A P A https://m.edsoo.ru/00aelc64
bu6numoreka [JOK
56 XK
CIe30 https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TUIPOKCHIBI U conu xxene3a (1) u bubnuoreka [JOK

xenesa (I10)

https://m.edsoo.ru/00ae35¢6




58 O06o01enre u cucTeMaTru3alus 3HaHUK 1
[IpakTuyeckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 33714 10 TEME 1 bubmmorexa [IOK
p . g https://m.edsoo.ru/00ae3de8
«BaxHeHme MeTallIbl M UX COCTMHEHUS
Brruucnenust no ypaBHEHUSM XUMHUYECKHUX
60 peakuuii, eciiu OJJUH U3 PEareHTOB JaH B 1 bubmuoreka [IOK
U30BITKE WU COJICPKUT NMpUMecH. Brrancienus https://m.edsoo.ru/00ael1750
MacCOBOM JI0JIM BbIXOJa MPOAYKTa PEeaKIuu
61 O06o001IeHre U CUCTEMaTH3aI|s 3HAHUHA 1
2 KonTpoasnas padora Ne4 1o Teme |
«BaxkHelme MeTallIbl ¥ UX COCIHHCHUS
63 BemectBa 1 MmaTepuainbl B IOBCEAHEBHOM KU3HU | bubmuorexa [JOK
4yenoBeKa https://m.edso0.1ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPEb 1 bubmorexa HOK
P py B peAl https://m.edso0.1ru/00ae4270
65 Ponb xumMun B perieHnn 3K0JI0rHYECKUX | bu6mmoreka [IOK
npo0iaem https://m.edsoo.ru/00ae4270
PesepsHblil ypok. O60011eHNE 1 bubmmoreka [IOK
66 . 1
CUCTEMAaTH3alNs 3HAHUMN https://m.edsoo.ru/00ae0d0a
67 PesepBHelit ypok. O6o0IeHHE 1 1 bubnmnorexa [JOK
CHUCTEMAaTHU3allus 3HAHUI https://m.edsoo.ru/00adb33c¢
68 PesepBHelIit ypok. O6001IeHNE 1 | bu6muoteka [{IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68
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