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IHOACHUTEJBHAA 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeabHOI MPOrpaMMbl OCHOBHOTO 0011IET0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcCHOBe deaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIIEIIIUU MPENoAaBaHusl y4eOHOTro npeaMera « XuMUsD)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHUE O MENsIX, OOIel cTpaTeruu
oOy4eHHs, BOCHHUTAHUS U PAa3BUTHS OOYYAIOIMMUXCA CPEACTBAMHU yYEeOHOTO
IpeIMeETa, YCTaHaBIINBAECT 00s13aTENBHOE MpEeAMETHOE CcoAepIKaHue,
IIPEyCMATPUBAECT PACIpPEICICHUE €ro MO KijlaccaM U CTPYKTYpPUPOBAHHUE IIO
paszmeiiaMm M TeMam IPOrpaMMbl I10 XHWMHUH, ONPEAECTAET KOJIUYECTBEHHBIE U
KaYECTBEHHBIC XapaKTEPUCTUKHU COJZIepKaHuUs, PEKOMEH1YyEMYIO
MOCJICIOBATEILHOCTh ~ M3YUYECHUSI XHMHUHA C YYETOM  MEKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEe  00yvaroluXxcsi, OINpeAeNseT BO3MOXXHOCTH IpeaMera s
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTesIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, a Takke TpeOOBaHUI K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE IIeJieH U3yUeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENLHON JEATEILHOCTH O0O0YyYalolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUS.

3HaHUWE XUMHHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHHMS MHUPOBO33PEHUS
oOyyJaronierocsi, €ro NnpejCcTaBiICHU O MaTEPHUAILHOM E€IUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH NPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTrUd M 00 SBOJIIOLMHU BEHIECTB B MPUPOJIE, O MYTAX PEHIeHUs riIo0ajbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UEJIOBEUECTBA — CBHIPbEBOM, SHEPrETUUYECKOM,
NUIIEBOMN M 3KOJOTMYECKON O€30aCHOCTH, MTPOOJIEM 3PaBOOXPAHEHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXHOCTEM IS CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111eH U PyHKIIMOHATIbHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
0o0yyaromuxcsi, HaBBIKOB HMX CaMOCTOATENIbHOM  y4eOHOM  JesATEeNbHOCTH,
IKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN eI TeIbHOCTH;

3HAKOMHUT CO CHEeNM(PUKON HAYYHOTO MBIIUJICHUS, 3aKJIaJIbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIA/1a HA €AMHCTBO IIPUPOJIBI U YETOBEKA, ABJISAECTCA OTBETCTBEHHBIM
3TanoMm B (OPMHUPOBAHNN €CTECTBEHHO-HAYUYHON TPAMOTHOCTH O0YYaIOINXCSI;



croco0CcTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
o0pa3oBaHUE 00yYArOIUXCS.

JlanHple HampaBiieHHs B OOYyYEHMHM XHMHH OOECHEYHMBAIOTCS CHELU(PUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMEJarorudecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMHUU Ha OINpPEAeIEHHOM dTare eé
pa3BUTHUSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€T0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX MOHSITUI
OpraHUYECKON XHUMUMU.

CtpykTypa conepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOrO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peakiuu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPHUHIIUITY
MOCJIE0OBATENBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOrO YPOBHS:

- @TOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

- Ilepuoguueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

- YUYEHUS1 O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

- TMpeACTaBlIeHUN 00 DIEKTPOIUTUYECKOM JHUCCOLMAIlMK BEIIECTB B
pacTBOpax.

TeopeTudeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
TIOJTYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIICIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (QYHKIUKA OOBSACHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUSI U MOJYy4YCHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMbl IO XUMUU  CHOCOOCTBYET  (DOPMHPOBAHHUIO
MIPEJCTABJICHNUS O XUMMUAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
METOJaM MO3HaHWUsS B Hayke. M3yueHne XMMUM NPOUCXOAUT C MPUBJICUECHUEM
3HAHUW U3 paHee HU3YUYCHHBIX YUEOHBIX MNpeaMeToB: «OKpYyKaroUUMid MUPY,
«bwuomnorus. 5—7 ximacce» u «dusnka. 7 Kimacey.

[Ipu w3ydyeHMH XUMHUH TNPOUCXOAUT (POopMUpOBaHME 3HAHUN OCHOB
XUMHUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATeIbHOCTH 4YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMBl XMMHYECKHX
3HAHUH — Ba)KHEHUIIHNX (PaKTOB, IMMOHATHH, 3aKOHOB M TCOPETUUCCKHUX ITOJIOKCHHM,
JIOCTYIIHBIX 00OOIICHHIT MHMPOBO33PEHUECKOTO0 XapakTepa, s3blKa HAYKH, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU HU3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-IIO3HABATCIIBHOW M Y4YEOHO-HCCIIEI0BATEIbLCKON
JESTETPHOCTH, OCBOCHHMHM TIPAaBWJI OE30MaCHOTO OOpaIlleHWs C BEIIeCTBAMH B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI BaXKHOE
3HAYCHHE NMPUOOPEITH TaKUE TSN, KaK:

- (opmupoBaHME WHTEIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

- HampaBJICHHOCTh OOY4YeHHUS Ha CHUCTEMAaTHYECKOE TMPHUOOIICHHE
0o0ydJaronuxcsi K CaMOCTOSTEILHON IT03HABATCIIBHOW JIEATEIILHOCTH, HAyYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

- obecrieueHUE YCIOBHM, CITOCOOCTBYIOIMNX MPHOOPETCHHIO 00YYaIOIIUMHUCS
OTBITa PA3HOOOPA3HON MESATEIHHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KIFOYCBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINI), WUMECIOIMNX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUJIOB JACSITEIBHOCTH;

- (QopmupoBanue oOmEeH QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUW OOBACHITH U OICHUBATH SIBICHUS
OKPY>KaIOIIeT0 MHpA, UCIOJIb3ysl 3HAHUS WU OIBIT, MOJYYEHHbIE MPU HU3YUYEHUU
XUMUH, TPUMCHATh HMX IPH PEIICHHH MpoOjeM B ITOBCCIHEBHOW XU3HU W
TPYZIOBOU JIEATEIBHOCTH;

- ¢dopmupoBanne y OOyYarOMMXCs TyMaHUCTUYCCKUX OTHOIICHUH,
MOHUMAaHUS IIEHHOCTH XUMHUYCCKUX B3HAHWHK IS BBIPAOOTKH DKOJIOTHYCCKU
IIEJIeCO00Pa3HOTO TOBEIECHUS B OBITY W TPYIOBON NEATEIHHOCTH B IEIIAX
COXpaHEHUS CBOETO 3/I0POBBS M OKPYKAIOIEH TPUPOTHON CPEIbL;

- pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANPABJICHHOCTH JATbHEUIIETO
00yueHus.

OO6miee YuCIO 4YacoB, OTBEAEHHBIX IS H3YYCHHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111ero 00pa3zoBanusi, coctapisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COAEPKAHUE OBYUEHUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE MIOHATHS

[Ipenmer xumuun. Ponp XUMUU B )KU3HU YETOBEKAa. XMMUS B CHCTEME HaYK.
Tena u BemiecTBa. PU3NWUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE
BemiecTB. [loHATHE O MeTOmax MO3HaHWsA B XMMHUH. UHCTHIC BEIIECTBA U CMECH.
CrniocoOsI pa3jienieHus: CMeceil.

ATOMBI W MOJNEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMHUYECKUX
sneMeHTOB. [IpocThie U CloKHbBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢Gopmyina. BajgeHTHOCT aTOMOB XHMHYECKHX DSJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAasi aToMHas Macca.
OtHOocuTenbHasT MOJIEKYJIsIpHAsi Macca. MaccoBasi JOJIs XUMHYECKOTO 3JIEMEHTA B
COEIMHECHUM.

KomunuectBo BemectBa. Monb. Monsipaas macca. B3auMoCBsI3b KOIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHHUI[ BemecTBa. Pacu€rel mo Qopmynam
XAMHUYECKUX COCIMHEHUM.

PU3UUECKUE U XUMUYECKUE SBJICHUS. XUMHUYECKas PEAKLUSA U €€ TIPUHAKHU.
3aKoH COXpaHEHUsI MacChl BEIIECTB. XHUMHUECKue ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUN (COETMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYJI0H, MpaBWIaMu padOThl B J1a0OpaTopuu U
npuéMaMu 0OpallleHus ¢ JIabopaTOPHBIM OOOPYIOBAHUEM, U3YUYCHUE U OMHCAHUE
Gbu3nUecCKMX CBOWCTB 0O0pa3l0OB HEOPTAaHWMYECKUX BEIIECTB, HAOIIOJCHUE
dbu3ndecknx (IJIaBICHWE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIMS BOJBI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAIMBAHUE
MEJTHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOM) sIBICHUM, HAOII0IeHUE U
OMHUCAaHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE THAPOKCHUIA
meau (II) mpu HarpeBanuu, B3aumoieicTBHE kene3a ¢ pactBopoM cosu meau (I1),
W3YUYEHHUE CIIOCOOOB pa3feiCHUs] CMECEH: ¢ MOMOIIbI MarHurta, (pUiIbLTPOBaHUE,
BBITIApUBaHUE, JUCTUIUIAIUA, XpoMaTorpadus, mpoBeJeHUEe OYUCTKH MOBAPEHHON
coiv, HaOJIOJICHWE W  OMNHCaHWE  pPe3yJbTaTOB  MPOBEACHUS  OMbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIEJIE MOJIEKYII
(IrapocTepKHEBBIX ).

Baxueimue npeacTaBuTe M HEOPraHUYeCKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3znyxa. Kucmopoa — siemMeHT u mpocToe
BemecTBO. HaxokmeHue kucimopoma B Tpupoie, (GU3MYECKHE W XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupapl. [Ipumenenne kucimopoma. CrocoOb!



MOJIyYeHHs] KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. KpyroBopor
Kucinopoza B npupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3p(dEeKT XUMHUYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peaKuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctroe BemiecTtBo. HaxokaeHuwe Bogopona B
npupojie, (¢GU3MYECKHME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

Monsipablil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacelllleHHbIE M HEHACBHIIEHHBIE PAacTBOpPHI. PacTBOPMMOCTh BEILIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupose M B KHU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpupoaHbIX BoJ. OxpaHa U OUMCTKA MPUPOJHBIX BOJI.

Kiaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHBIE, KHUCIOTHbIE, amMOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. dusmveckue M XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccubukamuss ocHOBaHUM: MIETOYM HM  HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanusa kucinor. Homenknatypa kucinot. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHoctu metamnoB H. H. bekerosa.
[TomyyeHnue KucCnoT.

Comu. Homenknatypa cosneil. @uU3nyeckue U XMMUYECKUE CBOMCTBa COJICH.
[TonydeHue coiei.

['eneTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHMYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4EeCTBEHHOE OIPEECIICHUE CONECPKaHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHHUE CBOMCTB KHUCJIOpOjAa, HaOI0/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (Moxapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
OMHCAaHUE WX CBOMCTB, MOJydYeHUE, COOWMpaHUE, pACIO3HABAHUE W H3YUYEHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMoJeicTBUE Bojopoaa ¢ okcuaom meau (1)
(BO3MOXXHO HMCIOJIb30BaHUE BUAEOMATEPHUAIIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMHU
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEJIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpPAxX KHUCIOT U LIEJIOYUEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, pPEaKkUWi HEUTPAIM3ALHH, IOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METaJlla IPYyTMM W3 PacTBOpa COJIM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a4ad Mo Teme «BakHeume Kiaccbl HEOPraHUYECKHUX
COCIMHEHU).

Iepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. CtpoeHne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHEe O
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENIbHbIE METaJLIbl,
raJloreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[Iepuonnueckuit 3akoH. Ilepronnueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas W JJIUMHHONEpUOAHAas  (QOpMBI
[Tepuoguueckout cucrtembl xumuueckux aneMeHToB [. 1. Menneneea. [lepuoabt
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK AaTOMOB IMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
3JIEMEHTA T10 ero nojoxeHuro B Ilepuoanueckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTHs Haykh W npaktuku. . M. MenneneeB — yd€Hslii u
IrPaKIAHUH.

Xumunyeckass cBs3b. KoBaneHTHass (HOJSpHAass W HEMOJIApHAs) CBSA3b.
OIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. FIOHHAs CBSI3b.

Crenenp  okuciieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNS M BOCCTAHOBIICHHS. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpas3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJAEHUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, NMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliiy pa3ioKeHHs], COSJUHEHU).

Mesxcnpeomemmunie cea3u



Peanuzanus MeXnpeaMeTHBIX CBSA3€H MpU U3YYEHUM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAyYHBIX
TOHATHUH, TaK W TOHATHH, SBJISIOMUXCS CUCTEMHBIMH JIJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIE MOHSATHSA: HAYYHBIH (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJM3, CHHTE3, KIacCHU(UKAIUsA, TEPUOJUIHOCTh, HaOIIOICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, H3MEPEHUE, MO/ICIb, SIBJICHHE.

®dusnka: MaTepus, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH],
W30TOTIBI, PAJMOAKTHBHOCTH, MOJIEKYJa, dJIEKTPUUCCKUN 3apsi/i, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (PU3NYECKUE BETUUYUHBI, €IMHHIIBI
U3MEpEHMsI, KOCMOC, TJIaHEThI, 3BE3/1bI, COHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MuHEpANbl, TOPHBIE MOPOJHI,
MI0JIE3HBIC MCKOITAeMbIe, TOTUTUBO, BOJHBIC PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYECKAsI peaKUusl

[Tepunonnueckuit 3akoH. [leproandeckas cucteMa XMMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XMMHUYECKUX DJJIEMEHTOB MEPBBIX TPEX IMEPUOJNOB, Kalus, KaJblLUi M UX
COCJIMHEHUI B COOTBETCTBMU C IIOJIOKEHHEM »3JIEMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHUEM MX ATOMOB.

CrpoeHue BeliecTBa: BHAbl XMMHUYECKOW CBSI3U. THUMBl KPUCTALTUYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJ1a XUMHUYECKOU CBSI3U.

Knaccudukanys m HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIUIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEJIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanys XuMuuecKuX peakivii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEUIECTB, MO TeIuioBOMYy 3¢ deKTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XMUMHUYECKHX IJIEMEHTOB, IO 0OpaTUMOCTH, MO
Y4acTHIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIMHU, TEPMOXUMHUUYECKUE
YPaBHEHUS.

[Tonsitue o ckopoctu xuMuueckon peakiuu. [lonsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusix. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsatue o karanuse. [losaTne o xumMmuyeckoM paBHoBecuu. DakTopsl,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M IOJO0XKEHHE XUMHUYECKOIO
paBHOBECHSL.



OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM  PEAKLIHH. CocraBneHue  ypaBHEHUU
OKUCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HCMIOJb30BAHUEM  METOJIa
3JIEKTPOHHOTO OajaHca.

Teopust FNEKTPONUTUUECKON TUCCOUMANU. DIICKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHCCOLMALMU BEIIECTB C Pa3IMYHBIMH BUIAMH
xuMuueckoit cBsa3u. Crenenpb aucconuanu. CUiIbHbIC U CIA0bIe DJICKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y clioBHs MPOTEKaHUsI peaKlMii HOHHOTO 0OMEHa,
MOJIHBIE M COKpallléHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAaHMM W COJE B CBET€ TPENCTABICHUNA OO0 OSIEKTPOIUTUYECKOU
nuccouranuu. KauectBeHHbIE peakini Ha MOHBL. [IOHATHE O TMAPOIINU3E COIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJCIISIMU KPUCTALUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJJIOB W HEeMeTayioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(XJopuma HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTHM XUMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3NMUYHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPONPOBOAHOCTHU
pacTBOpPOB BENIECTB, Mpollecca AUCCOIMAIMU KHUCIOT, IIeJoued | CcoJieH
(BO3MOXKHO  KCIOJIb30BAaHHE BHJACO MaTepUalioB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKM  TPOTEKAHWsS]  PEeaklMid  HOHHOTO  OoOMeHa
(oOpa3oBanue ocajaka, BBIIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIuid
(ropeHue, peakiuu pa3ioXeHUs, COSUHEHHs ), paclo3HABaHUE HEOPTaHMYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX pEaKIMi Ha HOHBI, pEHICHUE
HKCIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaJibl 1 MX COeIMHEHHUS

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NUECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMHYECKHE CBOWMCTBA HA MNpUMEpPEe  XJopa
(B3aMMOJCICTBUE C METaJUlaMHM, HEMETajulaMH, WIeJI0YaMu). XJIIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJYy4YEHUE, NMPUMEHEHHe. [lelicTBue
XJIOpa U XJOPOBOAOPOJA HA OPraHW3M 4YeJlioBeKa. BakHeWlnme XJIOpUAbl U HX
HaXO0XJICHUE B MIPUPOJIE.

Ob6muras xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (usmyeckue CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOa U Cephbl. AJIIOTPOITHBIE MOAU(PHUKAIIUN KUCIOPOIa
u cepbl. XuMuuyeckue cBoiicTBa cepbl. CepoBoopos, cTpoeHue, GU3NYECKUe U
XuMH4YecKkue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qu3nueckue M XHUMHYECKHE CBOHCTBa (00IIuMe Kak
NpEeICTaBUTEN Kjacca KHCIOT W crenuduyeckue). XHUMHUYECKHE pPEaKIuu,



Jeallie B OCHOBE IPOMBIIUIEHHOTO CHoco0a MONy4YeHHUs CEPHOM KHCIIOTHI.
[Ipumenenue ceproi KUCIOThl. COMM CEpHOW KUCIIOTHI, KAUECTBEHHAs pEaKlMs Ha
cynbdar-uoH. HaxoxxaeHue cepbl U €€ COCIMHEHUN B MpUpOAC. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COEAMHEHHUSIMU CEpbl (KUCIOTHBIE JI0XKH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 MPe0TBPAIICHHUS.

OO6miast xapaktepucTuka 3J1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMs. A30T, PAaCHpPOCTPAHEHHE B MPHUPOJIE,
(du3nueckre U XuMHUECKre cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3rUecKre 1 XUMUYECKHUE CBOMCTBA, TOJydeHHE U puMeHeHne. Coau aMMOHUS,
uX pU3NUECKre U XMMUYECKHE CBOWCTBA, MpUMeHeHre. KadecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJydeHHe, (PU3MUYECKUEe M XUMHUYECKHE
cBOMcTBa (0OIIME Kak TMPEACTaBUTENS Kiacca KHUCIOT W crnenuduueckue).
Hcnonb3oBaHue HUTPATOB W COJIEM aMMOHHMSI B KaueCTBE MHUHEPaIbHBIX
yno0peHuil. XuMUYeCKOe 3arps3HeHUE OKPYIKAIOIICH CPelbl COSTMHCHUSIMU a30Ta
(KUCIOTHBIE MOXKAHM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
ajutoTpornHeie Momudukanuu Qocdopa, puznyeckue M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaota, pu3NIeCKUe U XUMUIECKHUE CBOICTBA,
nonydenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX yI00PEHHIA.

Ob6mras xapaktepuctuka 31aemMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHCICHHUS.  YTIEepoJd,  aJUJIOTPOIIHbIE
MoAu(pUKALIUM, PpACIPOCTpaHEHUE B TpUpoJe, (HU3NUEeCKue W XUMHUUYECKHE
cBoricTBa. Ancopouusi. Kpyroopot yriaepona B npupojae. Okcuabl yriepoja, ux
bu3nueckue W XWUMHUYECKHE CBOICTBA, JEHCTBUE HAa IKUBHIC OpPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEeMbI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a r1nobanbHOr0 MOTEMJIEHUS KIMMATa, IMapPHUKOBBIN
addekt. YronapHas KUcIoTa U €€ Colu, X (PU3NYeCKUe U XMMUYECKHE CBOMCTBA,
nojiyueHue W npuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIICHHOCTH W CEIHCKOM
XO3SUCTBE.

[TepBoHavasibHbBIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTHIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie WCTOYHWUKH YTIIEBOJIOPOAOB (Yrojib, TPHUPOAHBIA Ta3, HEPTH),
NPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTie 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OelIKaxX, YrJIeBoJlax — U UX
pojii B OKM3HM 4eloBeKa. MarepuallbHO€ €JAMHCTBO OpPraHMYECKUX U
HEOPraHWYECKUX COEIMHEHU.

Kpemuuii, ero Qusuueckue M XUMHUYECKHE CBOWCTBA, IIOIyYEHUE H
npuMmernenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue npenacrtaBieHus o0
okcuae kpemuus (IV) u kpemHueBoil kuciore. CHIMKAThI, UX HCIIOJIb30BAHUE B



ObITY, B TIPOMBIIIUICHHOCTU. BakHeilline CTpoWTENbHbIE MaTepHalbl: KEpPaMHKa,
CTEKJIO, IIEeMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCMOJIb30BaHUS
CTPOUTEIbHBIX MAaTEPUAIIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 0Opa3I[OB HEOPTaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IIPOBE/ICHNE KAaU€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHE MPU3HAKOB
UX TIPOTEKaHMs, OMBITHI, OTpaxkarommue (GU3NIECKHE U XUMHUUYECKHE CBOMCTBA
rajoreHOB M HUX COEIWHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE ¢ o00pa3namMyd XJIOPUAOB (TaJOTeHUIIOB), O3HAKOMJICHUE C
oOpaslaMu  ceppl W €€ COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOyriMBaHUs caxapa Ioj JAeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HW3YYEHHE XUMHYECKUX CBOWCTB
pa30aBI€EHHON CEPHOU KUCIOTHI, MPOBEECHNE KaUeCTBEHHOW peaKIuu Ha CyJibdat-
WOH W HAOJIOJieHWEe TpHu3HakKa e€ MPOTEKaHWs, O3HAKOMJIEHHWE C (HU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa M HX coeAUMHEHUH (BO3MOXKXHO HCIIOIb30BAHUE
BUJICOMATEepUalIoB), oOpa3iaMu a30THBIX U (OChHOPHBIX yAOOpEHUM, MOITyUYeHUe,
cobupaHue, paclio3HaBaHME W M3y4eHHWE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEAKIM Ha MOH aMMOHMs U (pochaT-noH W u3ydeHre MpU3HAKOB
UX IPOTEKAHUsI, B3aMMO/IEICTBUE KOHIEHTPUPOBAHHOW A30THOU KUCJIOTHI C MEABIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YyUYEHUE Mozenein
KPUCTANIMYECKUX peIETOK anMasza, Tpaduta, ¢yiuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM NPOTHBOTa3a, MOJydeHHE, COOMpaHue, paclio3HABAaHUE M H3yUCHHE
CBOMCTB YTJIEKHUCIIOTO ra3a, MPOBEJICHUE KaueCTBEHHBIX peakinii Ha KapOoHAT U
CUJIMKAT-UOHbl U H3YyYEHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHHUE C
MPOAYKIMEN CHIMKATHOM MPOMBIINUIEHHOCTH, PEIICHUE ASKCIEPUMEHTAIBHBIX
3a1a4 o TeMe «BakHeinme HeMEeTaIIbl U UX COCTUHEHUS.

MeTasibl 4 MX COCAMHEHM S

OO6mrast xapakTepUCTUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nojiokeHus B llepumomuueckor cucreme xumuuyeckux snemeHtoB [, .
MenpaeneeBa u cTtpoeHusi aToMoB. CTpoeHHE MeTa/uioB. MeTtamnuyeckas CBSI3b U
METAUIMYECKAS ~ KPUCTAJUIMYECKAss  PEmETKA.  DJIEKTPOXUMUYECKHU Pl
HanpsHDKeHUH MeTaiuoB. OU3NYecKne U XUMUYECKHUE CBOWCTBa MeTayioB. Obmue
CrocoObl MoMy4YeHus: MeTamioB. [loHSATHE O KOpPpO3UM METauioB, OCHOBHBIE
CrocoObl 3amuThl WX OT Kopposuu. CruiaBel (CTajib, YYTyH, JIOPATIOMUHUMA,
OpoOH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsie mMeTampl: nonokeHue B llepuognueckon cucrteMe XMMHYECKUX
sanemeHToB JI. 1. MeHneneeBa, CTpO€HHME UX aTOMOB, HaXOXJIEHUE B MPUPOJE.
duznyeckue ¥ XMMUYECKUE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuasl u



TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHWe WIeNOYHbIX METaIOB W HX
COEIMHEHUM.

IIlenouyHO3eMENIBbHBIE METaJIbl MarHMi W KaJdblMK: TOJOXXCHHUE B
[lepnoguueckon cucreme xuMmuueckux 3ieMmeHToB [[. 1. MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nyecKkne 1 XUMUYECKUE CBOMCTBA MarHus
U Kaipliusa. BaxkHelmue coequHeHHS Kalblus (OKCHJ, THAPOKCHI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJI0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoKJIEeHHE B mpupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA W THAPOKCHIA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HAaXOXKICHHE B mpupone. PU3HUECKHE H
XHMHUYECKHE CBOMCTBA kene3a. OKCubl, THAPOKCcH bl U cou xene3a (1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJTYyYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaAMH, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCH]IA
KaJIbIIUS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, IIPOIECCAa TOPEHUS Kejle3a B KUCIOPOJIe
(BO3BMOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajJabLHs, AJTIOMUHUS, [IUHKA, JKEJle3a
(I1) u xenesza (III), mequ (II), HaGnroeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
MJJaMEHW WOHAMW HaTpusl, Kalus W Kaublusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxxkHenime
METAJUIBI U KX COCTUHEHUS.

XuMHuS M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuanbl B MOBCEAHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XHUMUYECKOE 3arps3HEHHE OKpY’Karoueh cpeinl (MpeaeibHasl IO0IMyCcTUMast
KOHIIeHTparus BemecTB, nanee — [1J1K). Poias Xxumuun B penieHun SKOJIOTrHIeCKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJUIOB, MOJIMMEPHBIC
MaTepualbl).

MesicnpeomemHnule céazu



Peanuzanus MeXnpeIMETHBIX CBsi3ed NpU HM3YyYeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU /ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHATHA: HAY4YHBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCU(pUKALMs, TEePUOAUYHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 eKT, TEXHOIOTUSI, MaTEPUAITBI.

dusmka: Mmartepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, pACTBOP, PACTBOPUMOCTh, KPUCTAJUITMYECKAs
pemérka, CruiaBbl, (PU3MUECKHE BEIMYMHBI, CAWHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COHIIE.

buonorusi: dborocuntes, npixanwe, Ouocdepa, PKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
MOJIC3HBIE UCKOIAEMBbI€, TOTIJIUBO, BOAHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJBTATbBI OCBOEHUSA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPAMMbl OCHOBHOIO OOIETO
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOydeHHsS XHMHH B €IMHCTBE y4YeOHOH W
BOCIUTATEJIBHOMN NEATEIBHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUNCKUMHU
COITMOKYJIBTYPHBIMM UM JYyXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH, TNPUHSITHIMU B
o0lllecTBE TMpaBWIaMHd M HOPMaMU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAaHUs, CAMOPA3BUTHUS U COLIMAIM3ALUNA O0yYarOIUXCS.

JIMgHOCTHBIC ~ Pe3yJabTAaThl  OTPaKalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBATbCS CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUMN U
paclIMpeHne OMbITA IEITEIbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpMoTHYECKOr0 BOCIMTAHUSA:

LEHHOCTHOT'O OTHONIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAy4YHOMY HACJIEAWI0, TOHHMMAaHUS 3HAYEHUs] XUMHYECKOM HayKd B JKU3HHU
COBPEMEHHOT'0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HMHQpoOpmMaIruenn o
NEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSAX MHPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa M OOIIECTRA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

MPEJCTABICHUS O COIHMAIbHBIX HOpPMax M MpaBWJIaX MEKIUYHOCTHBIX
OTHOIIICHUHN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIICCTBEHHO
MOJIC3HOM,  y4eOHOMCCIEAOBaTEIbCKOM, TBOPUECKOM M JAPYrUX  BHJAX
NEATEeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHON JEATENbHOCTH MpPH
BBITIOJTHEHUN Y4YeOHBIX, TO3HABATCIBHBIX 3aJay, BBITOTHEHUH XUMHYCCKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOITIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4EOHOW NESITEIHbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJCHHE M IIOCTYNIKM CBOMX TOBApHUILEH C TMO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI OCTYKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABISAIOLINE
OCHOBY JJI1 NMOHUMAaHUsI CYIIHOCTH HAy4YHOW KapTUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aMMOCBS3SX 4YEJIOBEKa C
MPUPOIHOM CPESIoi, O POJIM XUMHUHU B TTIO3HAHUM ITHUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUS HAOJIOJaeMBbIX MPOILECCOB M SIBICHU,
[I03HABATEJIbHOM, MH()DOPMALMOHHOW M YUTATENbCKON KYJBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM pPabOThl ¢ y4eOHBIMM TEKCTaMH, CIIPaBOYHOMN



JUTEPATYpPOr, JIOCTYNMHBIMA TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEN0BATEIbCKON
JeSTETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAaHMWE ILEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU H
HEMPUATUE BPEIHBIX MPUBBIYCK (YHOTPEOICHHS aIKOTOMs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBOKEHHE K TPYyAy M pe3yjibTaraM TPYJIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TIPUMCHEHHUSI TPEAMETHBIX 3HAHUM TI0 XHUMHH, OCO3HAHHBIA BBIOOD
WHJVMBUAYaJIbHOU TPAECKTOPUHU MPOJIOIKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTHPOBATHCS B TPOeCCUOHATILHON cpeie;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHUSI, IOHUMAaHUE [IEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
paBuUJ1 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4YaeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, ISl TOBBILLICHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJbTYphl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMMH,
3KOJIOTUYECKOTr0 MBIIIJICHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIILHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATbBI

B cocraBe wmeTampeaMETHBIX PE3yIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIIEHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHITAI, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpEIMETax M MO3BOJISIIOT Ha



OCHOBE 3HAHUW U3 ATUX MPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O LETOCTHOU
HAy4YHOM KapTHMHE MHpA, U YHUBEpCaJIbHble yueOHbIE NeUCTBUS (I103HABATEIbHbIE,
KOMMYHUKATHBHBIE, DPETYJISITUBHBIE), KOTOpble oOOecneuynBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYILUECTBICHUIO Y4YEOHOMU
NESATENBHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jornveckue AeucTBUs:

YMEHHUSI HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUSI TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICI XUMUYECKUX MOHATUM (BBLACISITH UX XapaKTEPHBIC
NPU3HAKH, YCTAaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TOHSTHUSMH), UCIOJIb30BAThH
MOHATHS ISl OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SBJIICHUM, BEIOMpPATh OCHOBAHUS U
KpUTEpUU JUISl KJIAaCCU(PUKAIMU XUMHUYECKUX BEIIECTB M XUMHUUECKUX PEaAKIIUH,
YCTaHABJIMBATh MNPUUYUHHO-CIIEICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIE, JE€AYKTUBHbBIC, IO AHAJIOTHUH),
JienaTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TMPUMEHSTh B IIpOlleCCe IMO3HAHUS TOHATUS (MpPEeIMETHbIE U
MeTaInpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJ DJEMEHTa), XMMHU4Yeckas ¢opMyna W ypaBHEHUE
XUMUYECKON peaKIuu — MPU PEIICHUH Y4eOHO-ITO3HABATENIbHBIX 33ja4, ¢ YUETOM
ATUX MOJICTLHBIX MPEJCTABICHUN BBISIBISATH U XapaKTEPHU30BaTh CYIIECCTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMH,
BBISIBIISITh  OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

Ba3oBnle ucciiegoBarejbLCKHe 1eHCTBUA:

YMEHUE HCIOIb30BaTh MOCTABJIECHHBIE BOIMPOCH B Kaye€CTBE HHCTPYMEHTA
NO3HAHUA, a TaKKe€ B KAyeCTBE OCHOBBI ISl (POPMHUPOBAHUS THIOTE3BI 110
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKIACHUM;

NpUOOPETeHNE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3alMM W TIPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOMoaaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEJOBAHUS, COCTABIATH OTUET
0 MpoJeIaHHON pabdore.

Pa6ora ¢ undpopmanmeii:

yMEHHUE BBIOMpATh, aHAIMU3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMUHBIX BUJIOB U (OPM MIPEACTaBICHUS, MOTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJEpKaHUsA, CIPABOYHbIC
nocoOusi, pecypchl WHTepHETa), KpPUTUYECKH OIEHWBATH MPOTHUBOPECUYUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;



YMEHHE MPUMEHITh Pa3InyHble METOJbl U 3alpOoChl MPU MOHUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX i BBIMOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 OMpPeNeIEHHOTO THITA, MPUOOPETCHHE OIbITa B
o0JacT UCHOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPO aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIbHYIO (OpMY MpecTaBIeHUsT HHGOPMAIINH U
WITIOCTPUPOBATh pEIIaeMble 3aJaddl HECJIOKHBIMH CXEMaMH, JharpaMMaMHu,
apyrumu ¢popmamu rpadvki 1 MX KOMOMHALUAMY;

YMEHHE WCIOJb30BaTh U AaHAIU3UPOBAaThb B Ipolecce Y4YeOHOH W
UCCIIEJIOBATEIbCKOM N1eATEIbHOCTH UHPOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHME OKpYKalolehd MNpUpOaHON
Cpelpbl.

KoMMyHHKATHBHbIE YHHBePCAJIbHbIE YUeOHbIe JeliCTBUS:

yMEHHUs 3ajJlaBaTh BOIPOCH (B XOJ€ Juaiora v (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxaaemMoil  Tembl, (OpMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auu;

YMEHHSI ~ TPEACTaBIATh  TOJY4YEHHBIE  PE3yNbTaThl  TO3HABATEIbHOM
JESTeNbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1ab0opaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHHsSI Y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABaTENIbHOM W HMCCIIEJIOBATENBCKON  NIEATENBHOCTH TNPU  PEHICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, OOMeH MHEHHMSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALUS
COBMECTHBIX JICHCTBUM, OIpEICICHUEe KPUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U JpyTHE).

PeryasiTuBHbIe YHUBepPCAJIbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEACNATh LENH JEATEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YUeOHbIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISATh WIU KOPPEKTUPOBATH
NPEIVIOKEHHBIA ATOPUTM JIEUCTBUM TIPH BBINOJHEHUM 3aJaHUM C Y4YETOM
IOJTyY€HHUs] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE TIOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHHUE
UCTIONb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, TIPe/IaracMbIe B yCIIOBUH 3aJaHU.



HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB MO OCBOCHUIO 005S3aTE€IbHOTO
COJICp’KaHMs, YCTAaHOBJIEHHOTO JaHHOW (QeaepalibHOM pabodeil mporpaMMoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIMMUCS HAy4HbIC 3HAHUS, YMEHUS U CIOCOOBI
nercTBUl, crnenudUUecKue UIA  IpeAMeTHOH o0nacth  «XUMHUS», BHUIBI
NEATEIbHOCTH 1O  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHECHHIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYaIIHSIX.

K xoHniry oOyueHnusi B 8 kiacce npeaMeTHbIe pe3ybTaThl HA 0230BOM ypPOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAFOIIINXCS YMEHUM:
e pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TIOHSTHH: aroM, MOJEKYJa,
XUMUYECKUH DJIIEMEHT, IPOCTOE€ BEIIECTBO, CJOKHOE BEIIECTBO, CMECH
(oHOpO/IHAsE W HEOJHOPOJIHAs), BaJlEHTHOCTb, OTHOCHUTENIbHAsi aTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAS Macca, MaccoBas
JIOJIST XUMUYECKOTO DJIEMEHTA B COSAMHEHUU, MOJIIPHBIN 00BEM, OKCHJ, KUCTIOTA,
OCHOBAHUE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKHUCIICHUs, XUMUYECKas
peakiuus, ki1acCupUKaIusa peakuuid: peakliui COSUHEHUs, PEeaklud Pa3IoKeHHUs,
peakIuy 3aMEIlCHUs, PEaKIMu OOMEHa, 3K30- M HHIOTCPMHUYECKUE pPEaKIIHH,
TEMI0BOM A(PPeKT peakmuu, sIAPO aTOMa, SIACKTPOHHBIA CIOW aToMa, aToOMHas
opOuTanb, paadyc aTroMa, XHWMHYECKas CBA3b, IMOJSpHAS U HENOJsSpHAas
KOBAQJICHTHAsI CBSI3b, MIOHHAS CBA3b, MOH, KATHOH, aHHOH, PACTBOP, MacCOBasl OIS
BelllecTBa (MIPOLICHTHAsI KOHIICHTPAIUs1) B pacTBOPE;
e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHYECKUX IMOHSITUNA U NPUMEHSTH
3TH MOHATHS IPU ONMCAHUY BEUIECTB U UX MIPEBPAILCHUN;
* HCIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIUKY JJIS COCTaBJICHHUS (OPMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINN;
o ONpEJeNsaTh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCJIMHEHUSX,
CTENEeHb OKUCIICHUS SJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MPUHAMIICKHOCTD
BEIIECTB K OMPEACIEHHOMY KJIacCy COSAMHEHUH 1o (GopMyiiaMm, B XUMHUYECKOU
CBSI3U (KOBAJICHTHAs U UOHHAS) B HEOPTaHMYECKUX COEAUHEHUSX;
e packpeiBaTth cMmbicn  Ilepuommueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh  MOHUMAHHUE  TEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJIOXKEHUS B llepuomnueckor cucreme, 3aKOHOB
COXPAaHEHMSI MacChl BEIIECTB, ITOCTOSAHCTBA COCTAaBa, ATOMHO-MOJIEKYJISPHOIO
y4€HUs, 3aKOHa ABOTrajipo;
e OIUCHIBATh W XapaKTepu3oBaTh TabmuuHyio ¢Gopmy llepronuueckoil cucTeMbl
XUMUUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas moAarpymnna (A-rpymnmna)» u
«moboyHas nmoxarpymnmna (b-rpynmna)», maneie U OONbIIME MEPUOIBI, COOTHOCUTH
o0o3HaueHus, KoTopble wuMmerorcs B Tabmune «llepuoamueckass cucrema
xumuuyeckux snemeHtoB JI. M. MeHneneeBa» C 4YMCIOBBIMU XapaKTEPUCTUKAMU



CTPOEHHS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U 3apsll siapa, 00IIee YMCio
AJIEKTPOHOB U paclpeielIeHUE UX IO JIEKTPOHHBIM CIIOSIM);
o KJacCU(MUIIMPOBATh XUMHUYECKHUE HJIEMEHTHI, HEOPraHUYECKHUEe BEIECTBA,
XUMUYECKHUE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEUIECTB, MO
TeroBoMy G deKTy);
e XapaxkTepu3oBaTh (OMUCHIBATH) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECTB
pa3JIMUHBIX KJIACCOB, TOJATBEPXKJasl OMHCAHWE MPUMEPAMHU  MOJEKYJISIPHBIX
YPaBHEHHU COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;
e TMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX Kaye€CTBEHHOTO
COCTaBa, BO3MOKHOCTH NPOTEKAHUSI XUMHUYECKUX MPEBPALICHUM B Pa3IUUHBIX
YCIIOBHUSIX;
e BBIUUCIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOro 3JeMeHTa Mo (OopMyJie COECIUHEHHUS, MACCOBYIO
JIOJII0 BEILECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHUYECKOU
peakuuu;
e IMPUMEHSATH OCHOBHBIC OIEpaIlMU MBICIUTEIILHON NEATebHOCTH — aHallu3 |
CUHTE3, CpaBHEHHUE, 0000IIeHUE, CUCTEMATHU3aI1I0, KIIaCCU(UKAIIUIO, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3€M — JJi1 UW3Y4YEHUS] CBOMCTB BEUIECTB U
XUMUYECKUX PEaKIMi, ECTECTBEHHO-HAYYHbIE METObI TIO3HAHUSI — HAOIIOICHHE,
U3MEpEeHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN);
e CIIEJIOBATh MpaBWIAM TMOJb30BAHUS XUMHUYECKON TMOCYJI0H M J1abopaTOpHBIM
o0opyI0BaHMEM, a TAK)KE MpPaBWIIaM OOpaleHUs! C BEIECTBAMH B COOTBETCTBHUH C
WHCTPYKIIUSIMA TI0 BBIOJTHEHUIO JIA0OPATOPHBIX XHUMHYECKHUX OTBITOB TI0
MOJIYYCHUIO U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOIOPOJAa M KHCIOPOHA),
IPUTOTOBJICHUIO PACTBOPOB C OIMPEACIEHHONM MAacCOBOW JI0JIEM pPacTBOPEHHOTO
BCILIECTBA, IUIAHUPOBaTh W TMPOBOAUTH XUMHUYECKHE JKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH U KHCIOT C IOMOIIbI HWHAMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xonmy oOyuenus B 9 kiaacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
® PACKpBIBaThb CMBIC] OCHOBHBIX XMUMHUYECKUX MOHSATHN: XUMHUUYECKHHN 3JEMEHT,
aTOM, MOJIEKyJa, MOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BEIECTBO,
BAJICHTHOCTb, JJICKTPOOTPULIATEIIBHOCTh, CTEIEHb OKUCICHHS, XUMHYECKas
peaKIysi, XMMUYECKasl CBSI3b, TETIOBOM 3P HEKT peakiuu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOpP, DIIEKTPOIUTHI, HEIIEKTPOJIUTHI, DJICKTPOJUTUYECKA IUCCOLIMALIMS,
peakIuu UOHHOTO OOMEHa, KaTajlnu3aTop, XUMUUECKOE paBHOBECHE, OOpaTUMbIC U
HEeoOpaTUMbIe peakiuu, OKHUCIIUTENIbHO-BOCCTAHOBUTEILHBIE peakiuu,
OKHUCIIUTENIb, BOCCTAHOBUTENb, OKHCICHHUE W BOCCTAHOBJIEHUE, aJUIOTPONUS,
aM(OTEpPHOCTh, XUMHUYECKas CBS3b (KOBAJCHTHAs, HWOHHAs, METaJTHYecKas),



KpUCTAJUIAYECKAs] PEMIETKA, KOPPO3HUs METAJUIOB, CIIABbI, CKOPOCTh XUMHYECKOU
peakuuu, npeaenbHo nonycruMas konueHtpanus [1/IK BemecTsa;

® WJUIIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHATHI U TIPUMEHATH
3T TOHSTHS MPU ONMCAHUU BELIECTB U UX MPEBpPALICHUM;

® JCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJIsi COCTaBJICHUs (POPMYJT BELIECTB U
YPaBHEHMU XUMUYECKUX PEAKIUM;

® ONpeleNsaTh BAJEHTHOCTb W CTENEHb OKHUCJIEHUS XHMHYECKHX 3JIEMEHTOB B
COEIMHEHMSIX Pa3IMYHOr0 COCTaBa, MPUHAJUIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIAcCy COEIMHEHHM 1o (opmyiaM, BHJI XUMHUYECKOW CBsI3M (KOBaJEHTHas,
WOHHAs, MeTaJuIMuecKasi) B HEOPraHWYECKUX COCAMHEHHSX, 3aps] HOHA 10
XUMUYECKON (popmylie, XapakTep cpeabl B BOAHBIX PACTBOPAX HEOPTaHHMYECKHUX
COEIMHEHMI, TUIT KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIECTBA;

e packpeiBath cmbicn [lepuoamueckoro 3akona JI. W. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHMMAHHE: OIHMCHIBATh U XapaKTepPU30BaATh TAOIHYHYIO
dopmy Ilepuogmueckoil cucTeMbl XMMUYECKHX 3JIEMEHTOB: Pa3iMyaTh MOHITHUS
«raaBHas noArpynmna (A-rpymnma)» u «rmodbounas noarpynna (b-rpynmna)», Maibie u
OOJbIIME TEPUOJbl, COOTHOCUTh OO0O3HA4YEHMs, KOTOpbIE HMEIOTCS B
NepUOANYECKON TabimuIe, ¢ YUCIOBBIMH XapaKTEPUCTUKAMHM CTPOEHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsj sjApa, oOIIee YUCIO DJIEKTPOHOB U
pacrpesiesieHue UX Mo 3JIEKTPOHHBIM CII0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOICTB 3JIEMEHTOB U UX COCIMHEHUI B Mpeenax MajblX NEPUOIOB
Y TJIABHBIX MOATIPYII C YYETOM CTPOEHUS UX aTOMOB;

* KJacCUPUIMPOBATh XUMHYECKHE JIIEMEHThl, HEOPraHWYEeCKHE BEIECTBA,
XUMUYECKHE PEAKIMH (10 YUCILy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, I10
TerioBoMy 3(h(exTy, MO0 H3MEHEHUIO CTENEeHEeW OKHUCIEHUS XHUMHUYECKHX
3JIEMEHTOB);

® XapaKTepHu30BaTh (OMHUCHIBATH) OOIINE U CIELU(PUUECKNE XUMUYECKHUE CBOMCTBA
OPOCTBIX M CIIOXKHBIX  BEIIECTB, IOATBEpXKJAas OINHWCAaHHE [pUMepaMu
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIUN;

® COCTABJISITh YPAaBHEHUS AJIEKTPOJUTUUYECKON JUCCOLMALMM KHUCIIOT, IIEJI0YEH U
COJIEH, TTOJIHBIE U COKpAIlIEHHbIE YPaBHEHUS PEaKlii HOHHOTO OOMEHA, YpaBHEHUS
peakuMii, MOATBEPKIAIOIINX CYIIECTBOBAHUE TIE€HETUYECKOM CBSI3U MEXKIY
BEILIECTBAMU PA3JINYHBIX KJIACCOB;

® pacKpbIBaTh CYILIHOCTh OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKLHM
MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOTO OanaHca STUX PEeaKIuii;

® [IPOTrHO3UMPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHMS,
BO3MO>KHOCTH MPOTEKAHU XUMHUUECKUX MTPEBPALICHUN B Pa3IMYHBIX YCIOBUSX;

® BBIYUCISATH OTHOCHUTEIBHYK) MOJIEKYJIPHYIO U MOJSIPHYIO MAacChl BEIECTB,
MAacCOBYIO JIOJI0 XMMHYECKOrO 3JeMEHTa Mo (opMyJie COECIUHEHHS, MACCOBYIO



JIOJIF0 BEILECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHUYECKOU
peakiuy;

e coONO/IaTh MpaBUjia MOJIb30BAHUS XUMHUYECKOM MOCYJ0M U 1abopaTopHBIM
000py0oBaHUEM, a Tak)Xe IMpaBuiia oOpalleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA TI0 BBIIOJTHEHUIO JIA0OPATOPHBIX XHUMHYECKHUX OTBITOB TI0
MIOJIYYCHHIO U COOMPaHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);
® [POBOAUTH PEAKIMH, MNOATBEPKIAIONIME KAUYECTBEHHBIM COCTAaB Pa3JIMUHbBIX
BEIIECTB: PACMO3HABATH OINBITHBIM MYTEM XJIOPUI-, OPOMU-, HOAUI-, KapOOHAT-,
docdar-, cunmkar-, cynbhar-, TUIPOKCUI-UOHBI, KAaTUOHBI AMMOHHS U HOHBI
W3YUYCHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX
BEILIECTB;

® [PUMEHSTH OCHOBHBIE OMNEPAlMU MBICIUTEIBHON NIESITEIbHOCTH — aHAIU3 M
CHUHTE3, CpaBHEHHE, OOOOIIECHHE, CHUCTeMATH3allMi0, BBISIBJICHHUE MPHUYHMHHO-
CJIEICTBEHHBIX CBSI3€U — JJIsl U3yUYE€HUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTECTBEHHO-HAYYHbIE = METOJbl  TO3HAaHMUS — HAOJMIOJACHUE, U3MEPEHHUE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (peaibHbId U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosanuyecTBO 4acoB D1eKTPOHHBIE
HaumenoBaHue
Ne (uu¢posbIe)
pa3aesioB U TeM KonTpoabHbie IpakTuyeckune
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoThI padoThI
pecypcbl
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NIOHATHS
XuMust — BakHasI
00acThb
bu6mmoreka [IOK
1.1 €CTCCTBO3HAHUS U 5 2
. https://m.edsoo.ru/7f41837¢c
MPaKTUYECKON
JIeSITeIIbHOCTH YeJIOBEKa
12 BemecTtBa u 15 | bub6nunoreka IIOK
' XUMUYECKHUE PEAKIIUNA https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20

Pa3znen 2. BaxxHeiimue npejacra

BUTEC/IH HCOPraHUIECCKUX BEIIECTB

21 Boznyx. Kucnopon. 6 bubnuorexa [IOK
' TToustue 00 oxcumax https://m.edsoo.ru/7f41837¢
27 Bonopoa.Ilonstue o g 1 bub6nuorexa [IOK
' KHCJIOTaX U COJISAX https://m.edsoo.ru/7f41837¢
Bona. PactBopsl. BuG OK
23 ToustHe 06 5 1 1 nommotera Il
https://m.edsoo.ru/7f41837¢
OCHOBaHUIX
OCHOBHBIE KJIaCCHI Eub OK
24 HEOPTraHNYECKHUX 11 1 1 nommoreka L

COECIUHEHUN

https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Hroro no pazaeny 30

Paspnen 3. Ilepnoanueckuii 3axon u [lepuognyeckas cucrema xumuideckux 3j1eMeHToB /. . MengesieeBa. CTpoeHne aToMOB.

Xumunueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE peaKkuuu

[Tepuoauueckuii 3aK0H
u [lepuoanueckas

11 CHUCTEMa XUMUYECKUX .
' snementos J1. U.
MenneneeBa. CtpoeHue

aToMa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

XUMHYECKas CBA3b.

17 OKHCIUTENBHO- 2 1 bubnuorexa [JOK
BOCCTAHOBUTEIIHHBIE https://m.edsoo.ru/7f41837¢c
peakuuu

bu6mmoreka [IOK
Hroro nio paseny 15 httDs://m.edSO(I)l.m/7f41 837¢
PeszepBHoe Bpemst 3 bubmorexa [OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO

YACOB II0 ITPOTPAMME 08 4
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9 KUIIACC

KoanuecTBo 4acoB

DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3jie/ioB Koutponsusie | TIpaKTHueckme (undposbie)
n/n U TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. BemecTBO 1 XUMH4YecKHe peaKIIuu
[ToBTOpEeHME U yriTyOneHne
1.1 3HaHUM OCHOBHBIX Pa3ciaoB 5 1 bubmmorera [JOK
' pasl https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bubnmnoreka [JOK
' XUMHYECKUX PEAKIUn https://m.edsoo.ru/7f41a636
DNEeKTPOIUTHYECKAS
1.3 HCCOLIMAIU. XUMHUISCKUE 8 1 1 bubmmorera [JOK
' A HHaLHA. https://m.edsoo.ru/7f41a636
peaKkIu B pacTBOpax
Hroro no pazaeny 17
Pa3nen 2. HemeTranabl 4 UX cOeIMHEHUS
OO6mras xapakTepucTuKa
bu6mmoreka [IOK
2.1 XHUMHYECKHUX DJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ["anorensl
OO0mas xapakTepucTHKa
) XHMHYECKHUX IJIEMEHTOB 6 bu6mnoreka [IOK
' VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCAUHEHHUS
OO01as xapakTepucTHKa
3 XAMUYECKHUX DJIEMCHTOB 7 | Bbu6morexa [JOK

VA-rpynmnsl. A3zot, pocdop
U UX COCIMHEHHS

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



https://m.edsoo.ru/7f41a636
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OO61mas xapakTepucTHKa

54 XHUMHUYECKHUX 3JIEMEHTOB 2 bubmnoreka [HOK
' IVA-rpynnel. Yraepoa u https://m.edsoo.ru/7f41a636
KPEMHHH M UX COCTMHCHUS
Hroro no pazaeny 25
Pa3pen 3. MeTa/sIbI M UX COeTUHEHUS
. bu6mmoreka [{OK
3.1 Obmue CBOHCTB METANIOR 4 https://m.edsoo.ru/7f41a636
19 Bakneiimme MeTaibl B MX 16 bu6mmorexa [JOK
’ COEIUHEHHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpyKamomas cpeia
41 BemectBa u matepuansl B 3 bubnunorexa [JOK
' JKU3HHU Y€JI0BEKA https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
P ;[ 3 bubmuoreka [JOK
C3CPBHOE BpeM https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME



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

8 KJIACC
Kosaun4yecTBo 4acoB D1eKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThl
pecypchl
) IIpeamer xumun. Poss xumuu B ) bubnuoreka [IOK
JKA3HU yesoBeka. Tena u Bemecrna https://m.edsoo.ru/ff0d210c
) [TonsaTre o MeTonax MO3HAHUS B 1 but6mmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas padora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUN U IPUEMBI i bubmmoreka [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUE M
4 Yuctele BemecTsa u cmecu. CriocoObl | bubnuoreka [IOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
5 «Paznenenue cmecelt (Ha nmpumepe 1 Bubmmorexa [IOK
A . p p https://m.edsoo.ru/ff0d28c8
OUYNCTKH TOBApEHHOM COJIN)»
but6mmoreka [JOK
6 A 1
TOMBLH MOJICRY BT https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE FJIEMEHTBI. 3HAKU 1 bubnuotexka [JOK
(CMMBOJIBI) XMMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 cnoXXHBIE BELIECTBA 1 bubmorexa [OK
P H https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUECHUE 1 bubmorexa [OK
YJAPHOE Y https://m.edso0.n/f0d2d50
10 3aK0H MOCTOSHCTBA COCTAaBa BEILIECTB. 1 but6mmoreka [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
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumunyeckas popmyia. BageHTHOCTh
aTOMOB XMMHYECKHX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHOcuTeNbHAs aTOMHAs Macca. bubnmnoreka [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 10151 XUMHUYECKOTO but6mmoreka [IOK
3JIEMEHTA B COCIUMHEHUU https://m.edso0.ru/ff0d350c
13 KommaecTBo BemecTBa. Mob. bubnuorexa [JOK
Momnsipnasa macca https://m.edsoo.ru/ff0d5230
14 ®OuU3nuecKue U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBusi MPOTEKaHUs bubnuorexa [JOK
XAMHUYECKHUX PEAKITUH https://m.edsoo.ru/ff0d3al 6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XHWMHUYECKUE YPABHEHMS https://m.edsoo.ru/ff0d3b8&8
Brruncnenust KoauyecTBa, Macchl
17 BEILIECTBA 110 YPAaBHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIui
Kiaccudukanus XuMruaecKux
18 €aKIMil (COeUHEHUs, Pa3I0KEHUS Bubmmorexa [IOK
peaitt ! P : https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIii-
19 sHuukioneauct. O6o00eHue 1 bubmmorexa [OK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
cHUcTeMaTH3alus 3HaHUI
20 KonTponbhas padora Nel no Teme bubmuoreka [IOK
«BeliecTBa U XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. Cocras
bubmuoreka [JOK
21 Bo3nyxa. Kucnopon — snemeHT u

npoctoe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d5230
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duznueckue 1 XUMUYECKHE CBOICTBA

22 KHCIIOPOJa (peaKIuu OKUCICHUS bubmorexa HOK
poAia (peaKtt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0sbI MOTy4eHHST KHCIIOPO/Ia B
23 1a60paTOPUN U TPOMBIIIIIICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3¢ ekt XuMuIeckoit
24 peakuuu, OHATHE O bu6muoreka [IOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJAOTEPMUYECKUX PEAKIIUAX
TonnuBo (Hed Tk, yroiab U METaH).
25 3ar H3HCI§I/IC(I];03 yxa CHIOCOOBI ero Bubmmorexa [IOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBpALECHUS
[IpakTuueckas padorta Ne 3 o Teme
26 «ITonmydenne u coOupanue bubmorexa [OK
y p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJa, U3yUYEHHE €r0 CBOMCTBY
7 Bonopon — anemeHT u npocroe bu6mmoreka [IOK
BelecTBO. Haxoxxnenue B npupoze https://m.edsoo.ru/ff0d4dd0
73 ®dusnuecKkue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [JOK
2 I1
? OIITHE O KHCHOTax 1 COIIX https://m.edsoo.ru/ff0d50d2
30 CniocoOslI mosy4eHus BOA0po/ia B bubmuoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padota Ne 4 o Teme
31 «ITomydenue u coOupanue Bo1opoia bubmmorexa [IOK
Y o P AOPOE, https://m.edsoo.ru/ff0d4{42
U3y4EHUE €r0 CBOMCTBY»
32 MounsipHbiii 00BEM ra3oB. 3aKOH bu6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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ABoraapo

https://m.edsoo.ru/ff0d542¢

Brruncnenus 00bEMa, KOJIMUeCTBA

33 BEIIIECTBA raza 1Mo €ro M3BECTHOM bubmorexa HOK
B . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BEMY
Brraucnenus o00EMOB Ta30B 10
34 ABHEHUIO PEAKIIMN HA OCHOBE bubmorexa [OK
yp "p & . https://m.edso0.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIIICHHH ra30B
15 du3nYecKre U XMMUYECKHEe CBOMCTBA bubmnorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubmuorexa [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pacTBopUTEIIb.
37 HackllieHHbIE ¥ HEHACHIIIICHHBIE bubnuoreka [JOK
pacTBOpbl. MaccoBas 10Jis1 BeLecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpaxTrueckas padota Ne 5 o Teme
13 «IIpuroToBieHne pacTBOPOB C bubnuoreka IIOK
onpeAcNEHHON MacCOBOW 101EN https://m.edsoo.ru/ff0d5Seba
pacTBOPEHHOTO BEIIECTBA»
19 Kontponbnas pabota Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuipl: cocTaB, Kiaccudukanus, bubnuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyueHue n XuMU4YECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa TIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaHus: cOCTaB, Ki1accudukarus, bubnuorexa [JOK

HOMCHKIJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyuyenue u XxuMu4yeckue cBOWCTBa bu6mmoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukarus, bubnunoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TomyyeHue u XUMHYECKUE CBOMCTBA bubnuorexa [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéBlf o ‘—I)eHI/IH XI/IMI/I‘—IZ(I:KI/IG bubmorexa HOK
N YHACHIEL hitps://m.eds00.n/00ad9474
CBOIiCTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 HKCIIEPUMEHTANIbHBIX 337124 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUN
43 I'enernueckas cBA3b MEXKIY KiIaCCaMHU bubnmnoreka [JOK
HEOPraHWYECKUX COCAVNHEHUN https://m.edsoo.ru/00ad9a50
49 O000I11IeHNE U CUCTEMATH3ALIS but6mmoreka [IOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
KonTponsHas pabora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9¢la
COeIMHEHU N
[TepBbIe MOMBITKY KIACCUPUKAITUU
51 XMMHYECKHX 3J1€MEHTOB. [loHsTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOTHBIX AJIEMEHTOB
[Iepuoanueckuii 3aKOH U
5) IIepuoauueckas cucrema bubnuoreka [IOK
XUMUYECKUX 3jiemMeHToB 1. 1. https://m.edsoo.ru/00adas52¢c
MenaeneeBa
53 [Iepuonpl, TpyIIIbl, TOATPYIIIBI bubnmnoreka [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/00ada52¢

Crpoenue atomoB. CoCcTaB aTOMHBIX

bubmuorexa [JOK

>4 sanep. N3oTomnsl https://m.edsoo.ru/00ada342
CrpoeHue 31eKTpOHHBIX 000JI0YeK
55 aToOMOB 3J1eMeHTOB [leproanueckoi bubmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl J[. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA TI0 €r0 MOJOKEHUIO B bu6muoreka [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnuoreka IIOK
N. MenaeneeB — y4€HbIi, I1€1aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnuotexa [JOK
XAMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHas xumuyeckas CBs3b bubmorexa OK
https://m.edsoo.ru/00adac34
60 KoBanenTHast nosnsipHasi XumMu4eckas bu6mmoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanenTnast HenonsspHas bubnuoreka [IOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab9
bubnuoreka [IOK
62 CreneHs okHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC bu6muoteka [IOK
peaKuu https://m.edsoo0.ru/00adb076
64 OKucnIuTEeNr U BOCCTAHOBUTEIHN Bubmmorexa [IOK

https://m.edso00.1ru/00adb076
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KonTponsHas pabora Ne4 o Teme

65 «Crtpoenne atoma. XuUMHYECKast | ngj;rf:;ifg}é 0adbAS6
CBSI3b»

66 PesepBHeIit ypok. O600IIeHNE U | bubnmnoreka [JOK
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c

67 PezepBHblit ypok. O0001IeHNE U 1 bubnuoreka IIOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2

68 PesepHbIii ypok. O60011eHNE 1 bubnuorexa [JOK
cUCTEeMaTu3alus 3HaHuH https://m.edsoo.ru/ff0d61¢c6

OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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9 KUIIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne ara u(pposBbIe
Tema ypoka Kourpoasnsie | IlpakTnyeckue A unpp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypchl
[Ieproanueckuii 3aK0H.

) IIepuoanueckas cucrema | bu6nuorexa LIOK
XUMUYECKUX 3jieMeHToB J[. 1. https://m.edsoo.ru/00adb59¢
Menneneena
3aKOHOMEPHOCTH B

5 W3MEHEHUU CBOMCTB | bubmuorexa [JOK
XUMHUYECKHUX JIIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanms u

3 HOMEHKIATYDA 1 bubmuotexa [JOK

P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKUX BEILIECTB
Buner xumMudeckoit cBSI3U 1
4 TUTBI KPUCTATUTUYECKHUX 1 bubmmorexa LHOK

. P https://m.edsoo.ru/00adbac6
pemeToK
KonTponpHas padora Nel 1o
teMe «lloBTOpeHue n

5 yriryOJieHne 3HaHUH 1 1
OCHOBHBIX Pa3IeJioB Kypca 8
KJ1acca»

Knaccudukanus XuMHIecKux

6 €aKIIM MO pa3TuIHBIM 1 bubmorexa HOK
P P https://m.edsoo.ru/00adbcb0
MpU3HAKaM

7 [TonsTue o ckopocTu 1 bubnmoreka [JOK



https://m.edsoo.ru/00adb59e
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XUMHYECKOW PEaKIUH.
IToHsiTHE O TOMOTEHHBIX U
reTePOTeHHBIX PEaKIUIX

https://m.edsoo.ru/00adbe9a

IloHaTHE 0 XUMHUYECKOM
paBHOBecuu. DaKTOpHI,
BIIUSIIOILIAE HA CKOPOCTh

bu6morexa [JOK

CUCTEMAaTHU3alus 3HaHUN

8 XUMHYECKOW PEaKIuu U https://m.edsoo.ru/00adc28¢
MOJIOKEHUE XUMHUISCKOTO
paBHOBECHUS
9 OKHCITUTEITBHO- bu6mmorexa [JOK
BOCCTAHOBUTEIBHBIEC PEAKIINT https://m.edsoo.ru/00adcade
Teopus 2AEKTPOIUTUYECKON
10 nucconuary. CUIbHBIE U bubnmorexa [IOK
https://m.edsoo.ru/00adcd68
ci1abble SJIEKTPOITUTHI
11 HoHHbIE ypaBHEHMS peakui Bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT
1 OCHOBaHHUU B CBETE
12 MpeICTaBICHUIN 00 bubmorexa [IOK
o https://m.edso0.ru/00add5d8
AIEKTPOIUTUUECKON
JIACCOINAITAN
XHUMHYECKHE CBOICTBA COIeH
13 B CBETE MpEJCTaBICHUH 00 bu6mmoreka [JOK
ANEKTPOIUTUYECKOMN https://m.edsoo.ru/00add8b2
JIACCOIMAITAN
14 [TonsTue o ruaponuse conen bubnmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O6o0menue u bubmuoreka [JOK

https://m.edsoo.ru/00addd12
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[IpakTuueckas pabora Ne 1.

bub6mmorexa [JOK

16 «Pewenne https://m.edsoo.ru/00addbfa
SKCHEPUMEHTAJIBHBIX 3324
KonTtponsnas padora Ne2 mo

17 TeMe «DJIEKTPOIUTHYECKAS bubnuorexa LIOK
JHUCCOIAIsI. XUMHUYECKHE https://m.edsoo.ru/00addecO
peaKIuu B paCTBOPAX»
OO0I1mas XxapaKTepUCTUK

18 ranzl:eHo?s?;n:aIz/checxni bubmmorexa [IOK

N https://m.edsoo.ru/00addfe2

CBOMCTBA Ha MpUMEpPE XJI0pa
XnopoBogopoa. ConsiHas

19 KHUCIIOTa, XUMUYECKHUE bubnuoreka [{OK
CBOWCTBA, MTOJYyYCHHE, https://m.edsoo.ru/00ade104
MpUMEHEHNE
[TpakTuueckas padora Ne 2 mo

20 teMe «llonydyenue conssHon bu6nuorexa LIOK
KHCJIOTBI, U3y4YeHUe €& https://m.edsoo.ru/00ade348
CBOWCTB»
Bbluucnenus no ypaBHEHUSIM

)1 XUMHYECKUX PEaKIui, eciiu bubnuoreka [IOK
OJIMH W3 pearcHTOB JaH B https://m.edsoo.ru/00ade488
U30BITKE

” OO6mras xapakTepucTuka bubnuotexa [JOK
aneMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnotpornHsle MOAU(pHUKAIUN

7 cepsl. Haxoxenue cepsl u eé bubnmoreka [JOK

COEIMHEHUH B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPhI

https://m.edsoo.ru/00ade64a
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CepoBoaopoji, CTpOCHHUE,

24 bu3nYecKue 1 XUMHICCKUE bubmmorexa LHOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcuppl cepsl. CepHas

25 KHCIIOTa, PU3UUECKHE U bu6mmorexa [JOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIIUH,

JIe)KAIIUe B OCHOBE
IPOMBIIIEHHOTO cloco0a
26 MOJIYYCHHS CEPHOM KMCIIOTHI buGmorera [IOK
y p ) https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE
OKpYXaloIiei cpeaspl
COCJIMHEHUSIMU CEPbI

7 Brrunciienue MaccoBoii Joau bu6mmorexa [JOK
BBIXO/1a IIPOYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepuCcTHKa
a51eMeHTOB VA-rpynnsl. A30T,

28 acIpOCTPaHEHUE B IIPUPOJL bubmotera [JOK
pactpocip pHpoze, https://m.edsoo.ru/00adeea6
bu3nUecKue 1 XUMHIECKUE
CBOMCTBaA
AmMHaK, ero pu3ndecKue u

29 XHUMHYECKHE CBOMCTBA bubmmorera [JOK

’ https://m.eds00.ru/00adf004
MOJIyYeHUE U PUMEHECHHE
[Ipaktrueckas padora Ne 3 o
30 teMe «llomydyenne aMmmMmuaka bubmorexa [IOK
y . ’ https://m.edsoo0.ru/00adf180
M3YYEHUE €r0 CBOMCTB»
31 A3oTHas KHUCIoTa, e bub6mnoreka IIOK

(1)I/I3I/I‘-IGCKI/IC H XUMHYCCKHC

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

Hcnonp3oBaHue HUTPATOB U
COJIEH aMMOHHS B Ka4ECTBE
MHUHEPAJIbHBIX YA0OPEHHA.

bu6mmorexa [JOK

32 XHUMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf518
OKPYXaIoIIe Cpeasbl
COEIMHEHUSIMH a30Ta
®dochop. Okcun docdopa (V)

13 u GocdopHast KucoTa, bubnuorexa [IOK
bu3nUecKue 1 XUMHIECKUE https://m.edsoo.ru/00adf68a
CBOMCTBA, ITOJIyYEHUE
Hcnons3oBanue gochaTo B

34 KaueCTBE MUHEPAIbHBIX bubnuoreka IIOK
yaoOpeHuit. 3arps3HeHne https://m.edsoo.ru/00adfc20
MPHUPOJTHOM cpeabl hocharamu
VYriepon, pacupocTpaHeHue B

35 npnpine, gmnlfiecxlile u bubmmorexa [TOK

. https://m.edsoo.ru/00adfd9c
XMMHYECKHE CBOMCTBA
Oxkcuppl yraepoaa, ux
buznyecKkue 1 XuMUIECKHEe
36 CBOMCTBA. DKOJIOTMYECKUE Bu6mmorexa [JOK
https://m.edsoo.ru/00adfebe
npo0JeMbl, CBA3aHHBIE C
okcuaom yriepoaa (IV)
N bu6mmoreka [JOK

37 YTOTBHA KHCIIOTA 1 €€ COTH https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o

13 teme "[lonydenne bubnuorexa LIOK

YIJIEKUCIIOTO ra3a.
KauectBenHas peakuus Ha

https://m.edsoo.ru/00ae027¢
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KapOoHaT-1OH"

HCpBOHa‘laJ'IBHLIC MIOHATHS 00

bubnuoreka [{OK

39 OpraHNYECKUX BEIECTBAX KaK
P https://m.edsoo.ru/00ae054¢
0 COEJIMHEHHUAX yTIepo/ia
40 Koe 4 1 erO COSIIE bu6mmoreka [JOK
MHUHU U €T TTUHEHUS
p https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
Pemenue
41 eI ertan sa1a4 110 bu6mmoreka [JOK
IIEPUMEHTAIBHBIX 3aa4 II
P o https://m.edsoo.ru/00ae0bf2
TeMe «Baxueiinine
HEMETAJIBI U UX COEINHEHU
KonTtponbHas padora Ne3 no
N bu6mmoreka [JOK
42 TeMme «Bakueiinine
https://m.edsoo.ru/00ae0el8
HEMETAJLIBI U UX COEINHEHUIY
OO6mas xapakTepucTuKa
XUMHYECKHUX DIIEMEHTOB —
MeTaIoB. MeTauinueckast
bu6mmoreka [JOK
43 CBSI3b U METaJLINYecKas
. https://m.edsoo.ru/00ae103e
KpUCTaJUTMUecKasi peiérka.
dusnueckue cBOUCTBA
METAJJIOB
XHUMHUYECKHUE CBOMCTBA
44 METaJIJIOB. bubmuoreka [{OK
DIEKTPOXUMUYECKUN PSIIT https://m.edsoo.ru/00ael156
HaIIPSKEHUN METaJIOB
OO6mue crocoOb! MOTy4YeHHs
45 MeTaiioB. CIijiaBbl. bubmuorexa [JOK

Boluncienus no ypaBHeHUAM
XUMUYECKHUX PEAKLUHI, ECIIH

https://m.edsoo.ru/00ael 156
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OJIMH U3 PEareHTOB COJACPKUT
npuMecH

ITonsaTHE O KOppO3UHU

bubmuoreka [{OK

46 METAILIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 Wesmotmere merans htLps://m.edSO(])—.[m/OanMbZ
43 OKcuabl U THIPOKCUIBI bu6nuoreka [IOK
HATPUS U KaJIUsA https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAILIBI bubnuorexa [JOK
— KaJIbIIUHA ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiimme coeUHCHNS bu6mmoreka [JOK
KaJIbIIHUA https://m.edsoo.ru/00ael5e8
51 O6o0menue u )
cHUCTeMaTH3alrs 3HaHUI
5 JKEcTKOCTh BOJBI M CLIOCOOBI bu6muoreka [IOK
€€ ycTpaHEeHUs https://m.edsoo.ru/00ac1886
[IpaxTuyeckas padora Ne 6 o
53 teMme "JKECTKOCTH BOIBI U bubmorexa [IOK
T T — https://m.edsoo.ru/00aelae8
. bubmuoreka [JOK
>4 AmomHHHi https://m.edSO(])_.[ru/Oanlc64
55 AmdorepHble cBOicTBa bub6nuoreka LIOK
OKCHJa U TUAPOKCHA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
36 Keneso htLps://m.edSO(])—.[m/Oanld%
57 OKcubl, THIPOKCUIBI U COJIH bu6nuoreka [IOK
xenesa (I1) u xxenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O0001eHue 1
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cUCTeMaTHu3anus 3HaHUN

[IpakTuueckas padora Ne 7.

Pemenne
59 SKCIIEPUMEHTAIbHEIX 33734 110 bubmnorexa [IOK
p . https://m.edsoo.ru/00ae3de8
TeMe «BaxkHelne MeTallIbl 1
HX COCIUHCHUI»
Brruncnenust no ypaBHEHUSIM
XUMUYECKHUX PEAKLUHN, ECIIU
OJH M3 PEarcHTOB JIaH B
60 I/136I>ITKeIz/IJ'II/I COZIEPKAT buGnnorexa [IOK
p https://m.edsoo.ru/00ael750
npumecu. Berancienns
MacCOBOM JIOJIM BBIXOJIa
MPOAYKTa PEaKIUn
61 O06o0061IeH e U
CHCTeMAaTH3aIs 3HaHUH
KonTtponsHas padora Ne4 no
62 TeMe «BakHenimne MeTalbl U
WX COCIUHCHUS
BemiecTBa u maTepuaisl B
. bu6mmoreka [IOK
63 IOBCEIHEBHOM KU3HU
https://m.edso0.ru/00ae3f50
YyeJI0BeKa
64 XHUMHYECKOE 3arps3HeHNe bubnmorexa [JOK
OKpYXaIoIIei cpeasbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun bubnunorexa [JOK
IKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600111eHNE bubmuotexa [JOK
Y cucTeMaTu3allis 3HaHui https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001eHme bubnuorexa [JOK
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U CUCTEMAaTHU3alus 3HAHUU

https://m.edsoo.ru/00adb33¢

68

PesepBHelit ypok. O6o0meHme
U CUCTEMAaTHU3aIus 3HAaHUU

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

o Xumus, 8 knacc/ ['abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxknuonepHoe obuectBo «M3aarensectBo «IIpocBemienne»
o Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,

AxtmmonepHoe o6miectBo «M3marensctBo «IIpocBemenne

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
o [Mabpuensa O. C. Xumus. [IpumepHbie paboune nporpammel. [IpenmeTHas
nmunus yaeOnukoB O. C. I'abpuensina, U. I'. Octpoymona, C. A. CnaakoBa. 8—
9 knacchl : yue6. mocobue s oomeoOpaszopat. opranuzaruii / O. C.
["abpuensy, C. A. CnankoB. — 3-e uza. — M. : IIpocBenienue
e JlaGopatopubie paboThl o xumuM 8-9 kiacc: nmo auHun Y MK
O.C.I'abpuensina, AkunonepHoe o6mectBo «M3narensctBo «IIpocsemnieHue
o Xwumus. 8-9 knacc. ba3oBslil ypoBeHb. [IpoBepOUHbIE U KOHTPOJIBHBIE
pab6otel. ['abpuensu O.C., JIsicoBa I'.I'., Akninoneproe 00111ecTBO

«3parensctBo «lIpocBemienne»

HUDPOBBIE OGPA3OBATEJIBHBIE PECYPChI U PECYPCBI CETHU
UHTEPHET
e bubmmoreka [JOKO 8 kmacc - https://lesson.edu.ru/04/08

o bub6mmorexa [IOKO 9 knacc - https://lesson.edu.ru/04/09



