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HOACHUTEJBHAS 3AIINCKA
[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U C Y4€TOM KOHIICMIMK TpernojaBaHus ydeOHOro mpeaMera «XHUMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnmm.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O TIPEIMETA
«XHUMMUSA»

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCTHTAHHS M Pa3BUTHA OOYYAIOIIMXCS CPEICTBAMH y4eOHOTO
npeameTa, yCTaHaBJIMBAET 00s13aTENIbHOE MPEeIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeiesieHue €ro Mo KilaccaM U CTPYKTYPUPOBAHHE I10
paznenaM M TeMaM MpOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHS XHUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanu3aiuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a Takxke TpeOOBaHM K
pe3yibpTaTaM 0O0y4YeHUs XMMUU Ha YPOBHE 1IeJIeH W3YUYeHUs MPEMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIILHOM JEATEIbHOCTU OOYyYalolierocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHUSI.

3HaHUWE XUMHUHM CIY>KUT OCHOBOM Juisi (OPMHUpPOBAHHMS MHMPOBO33PEHUS
oOyy4aroIerocsi, ero MpeACTaBICHUN O MaTEpPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
poJib UTparoT (POpMUPYEMbIE XHMHUEH MPEJICTABICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

¢ CIIOCOOCTBYET  pealiu3allid  BO3MOXXHOCTEH  JII  CaMOpa3BUTUA U
dbopmMupoBaHUsI KyJIbTYPbl JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

e BHOCUT BKJIaJ B (JOPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIBHOW  Y4eOHOW JIeSITENIbHOCTH,
HKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOM S TEIbHOCTH;

¢ 3HAKOMUT CO CHENU(GUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;

e CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3oBaHHue 00y4aIOIINXCS.

JlanHble HampaBiieHUs B OOYyYEHMHM XHMHHM OOECHeYMBaIOTCs crHelupuKon
COolepKaHMsl  y4eOHOTO  MpeIMeTa, KOTOPBIM  SBISETCS  IeJarornyecku
aJIaNTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTPEEIEHHOM dTare eé
pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUs OPUEHTHUPOBAH Ha
OCBOEHHE OOYyYaroIMMUCS CUCTEMBI NEPBOHAUYAIbHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYECKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITHUI
OPraHUYECKON XUMUH.

CrpykTypa copepkKaHHs NPOTrpaMMbl IO XUMHUHM CPOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0 moaxoaa K €€ m3ydeHuro. CoaepkaHue CKIaIbIBa€TCS U3 CHCTEMBI
IOHATUN O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYPHO OpraHM30BaHbl 10 MPUHIUIY
MOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOIo ypOBHS:

e aTOMHO-MOJIEKYJISIPHOT'O YUEHHSI KaK OCHOBBI BCEIO €CTECTBO3HAHMS;
[Teprnonnueckoro 3akona Jl. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMW,
YYEHHMS O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3U;

e MIPEACTAaBICHUM OO0 BJICKTPOIUTHUYECKON AUCCOIMAIIMM  BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUS PAaCCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTrOMY, BBINIOJIHASA (PYHKIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMmbl IO XHMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABIICHNS] O XUMHYECKON COCTABIISIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEMHOM IPUPOJIbI, HIEHHOCTHOI'O OTHOLIECHHSI K HAYYHOMY 3HAHHUIO U METOZaM
IIO3HAaHUs B Hayke. M3yueHue XUMHUU MPOMCXOAMUT C IPHUBJIICUYCHUEM 3HAHUU U3
paHee M3yYEeHHbBIX Y4eOHBIX NpeameToB: «Okpyxaromuid mup», «buonorus. 5—7
KJIaCCh» U «Pu3muka. 7 Kiacey.

[Ipy w3ydyeHUHM XUMUM [POUCXOJUT (OPMUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpPBIL. 3a7a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUN —
BOKHEUIIUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJTO0KEHUN, JOCTYITHBIX
0000IIEHNI MHPOBO33PEHUECKOIO XapaKTepa, si3bIka HayKd, B MPHOOIICHHWH K
HAay4YHbIM METOJaM MO3HAHUS MPU U3YYEHHH BEUIECTB U XMMHUYECKUX pEaKIUil, B
(OpMHUPOBAHUY U Pa3BUTUU NTO3HABATEIbHBIX YMEHHUM U UX IPUMEHEHUH B YUEOHO-
MO03HABATEJIbHON U y4yeOHO-UCCIIEI0BATENbCKON AESITEbHOCTH, OCBOCHUHU MPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMU B TOBCETHEBHOM KU3HU.

o [Ipy u3yueHUM XMMHUHM HA YPOBHE OCHOBHOTO 0O0IIEro 00pa30BaHUs BaXKHOE
3HaYEHUE MPUOOPENH TaKUE LU, KaK:

e pOpMUpOBaHUE HHTEIUIEKTyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

e HAIIPaBJICHHOCTh ~ OOy4YE€HHS  HA  CUCTEMAaTHYeCKOe  MPHOOIICHHE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTeIbHOCTH, HAay4HbIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTUE CIHOCOOHOCTEH K
XUMUU;

e 00ecrieyeHre yCJIOBHi, CIOCOOCTBYIOMIMX NPUOOPETEHUIO O0YYarOIIMMUCS
OMbITa PAa3HOOOPA3HON NEATETLHOCTH, MO3HAHMS U CAMOIO3HAHUS, KIIOYEBBIX



HABBIKOB (KJIFOUEBBIX KOMIIETEHLNI), UMEIOINX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IMYHbBIX BUJIOB JEATEIBHOCTH;

e popMupoBanue 00mel (GYyHKIUOHATHLHOM W  €CTECTBEHHO-HAyYHOU
rPAMOTHOCTH, B TOM YHCI€ YMEHHH OOBACHATH M OLEHUBATH SIBJICHUSA
OKPY’KAIOLIEr0 MHUpPA, MCHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHBIE MPU H3YUYECHHUH
XUMHH, TPUMEHATH UX IIPU PEIICHUH MTPOOJIeM B IOBCETHEBHOM KU3HU U TPYI0BOU
JEATEIIbHOCTH;

 popMHUpOBaHUE y 00YUYaIOIINXC TYMAaHUCTUYECKUX OTHOIICHUM, TOHUMaHUS
[EHHOCTU XUMHUYECKHX 3HAHUH IS BHIPAOOTKHU IKOJOTUYECKH 1eJIecOo00pa3HOro
NOBEJCHUSI B OBITY U TPYIOBOH JESATENBHOCTH B IEJISIX COXPAHEHHUS CBOETO
3I0POBBS U OKPYKAIOIIEN IPUPOJHOMN CPENBL;

®pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOGHHMS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIA M HANPABICHHOCTH NAJIbHEUIIErO
oOyueHus.

MECTO YYEBHOI'O ITPE/IMETA «XUMMHS1» B YYEBHOM IIJIAHE
OO111ee Yncio 4acoB, OTBEAEHHBIX ISl U3YUCHHS] XUMUU Ha YPOBHE OCHOBHOTO
oOmrero oOpasoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
Henento, 1 yac ouHo, 1 yac 3a04Ho), B 9 kitacce — 68 yacoB (2 yaca B Hezento, 1 yac
OYHO, 1 Yac 3a04HO).



COAEPKXAHUE YYEBHOI'O ITPEIMETA
8 KIIACC
IlepBoHayaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemiecTtBa. DuU3nMUECKUE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BeliecTB. [loHsiTue 0 MeTojax Mo3HaHMUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CoXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmya. BaneHTHOCTh aTOMOB XUMUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAsE aToMHas Macca. OTHOCHUTENbHAsS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COCIUHEHUH.

KomnuectBo BemiectBa. Monb. MonsipHas macca. B3anMocBsi3p KOJIM4YECTBa,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

Du3NYECKUEe U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX peaKIUil (COeqMHEHUS, Pa3JIOKEHUS, 3aMEeIeHHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, IpaBuiamMu paboThl B JJAOOPATOPUU U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MYEeCKUX CBOMCTB O00pa3sNOB HEOPraHWUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYHU, MPOKAIMBAHUE
MEJHOU MPOBOJIOKHU, B3aUMOJEHCTBUE MENA C KUCIOTOMN) SABJICHUN, HAOIIOIEHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUIAPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YEHHUE CIOCOOOB PA3JCICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (uIbTpoBaHUE,
BBITIApYBAaHUE, TUCTUIUIAIUS, XpoMaTorpadus, mIpoBeeHUE OYUCTKU MOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  MPOBENEHHS  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHWSI MACChl, CO3JaHUE MOJEIEH MOJEKYJ
(ILIapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HEOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucnopox — 3yeMeHT u mpocroe
BelecTBo. Haxoknenuwe kucimopoaa B TpupoAe, (U3MUECKHE M XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkucnopona. CrocoOsl
MOJIyYeHHUs] KUciopoda B JabopaTOpud W TPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.

TernoBodt »hdEKT XUMHUUECKOW pPEaKluy, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuuu. TOIUIMBO: yrojb M METAaH. 3arpsA3HEHUE
BO3/IyXa, yCWJICHHE TapHUKOBOTO A (ekTa, pa3pyiieHne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoae,
dbuznYecKre 1 XUMHUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoTyueHus. KucioTel
Y COJIN.

MousipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOIbl. Boma Kkak pactBoputelib. PacTBOpEI.
HacelllleHHbIE M HEHACBIIIEHHbIE PacTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJE.



MaccoBast 1071 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOZI€ U B KU3HU 4deloBeKa. KpyroBopor Boabl B IpUPO/IE.
3arps3HeHre NpupoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHennit. Oxcumsl. Knmaccubukarms
OKCHUJIOB:  cosieoOpa3yroniue  (OCHOBHbIC, KHUCJIOTHbIE, aM@oTepHble) W
HeconeoOpazyromue. Homenknatypa okcunoB. Dusnueckne U XUMHUYECKUE
CBOMCTBa OKCUJOB. [lonyueHne OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmi. PU3MYECKHE M XHUMHUYECKHE CBOWCTBA
ocHoBaHnuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudpukanusa kucinor. Homenknatypa kucior. Ousnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[TonydeHue KUCIoT.

Conu. Homenknarypa coseil. @u3nyeckue U XUMHUYECKHUE CBOMCTBA COJICH.
[Tosyuenue conen.

['eHeTnueckas CBsA3b MEXKY KIaCCaMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3AyX€, ITOIYyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHUE CBOMCTB KHUCJIOPOJa, HaOIIOJEHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIIOBHS BO3HMKHOBEHUS U
IpeKpalnieHus ropeHus (rmoskapa), 03HakoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OITUCAHUE
UX CBOWCTB, IMOJy4YEHUE, COOUpAHHE, PACIO3HABAHHE W M3YYCHHE CBOICTB
BOZIOpoia (TOpeHue), B3auMo/ieicTrre Bojopoia ¢ okcuaom meau (1) (Bo3zmoxHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), HAOIIOIEHNE 00PA3I0B BEUIECTB KOJUYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pAcTBOPEHMs BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPENEIEHHOW MAacCCOBOU 0JIEH
pPacTBOPEHHOTO BEILECTBA, B3aMMOJICHCTBUE BOABI C MeTaUlaMH (HATPUEM U
KaJIbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEpUANIOB), HCCIEIOBAHUE
00pa310B HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHUE N3MEHEHUSI
OKpAaCKHU MHJIUKATOPOB B PACTBOPAX KUCIIOT U LIENOYEH, N3YUYEHHUE B3aUMOICHCTBUS
okcuna meau (1) ¢ pacTtBopoM cepHOM KHCIOTHI, KUCIOT ¢ METaulaMu, peakiui
HEUTpAIN3alMU, IOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljla IPYTUM U3 PACTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxkHenIme Ki1acchl HEOPraHMYECKUX COEIUHEHUIN.

Ilepnoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CtpoeHune aroMoB. XHMHYECKasi CBA3b.
OKuCcANTETBLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METaJUIbl,
raJIOTeHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yroT aMpOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Iepuonnueckuit 3akoH. Ileproanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /J1.
N. Menneneea. Kopotkonepuoanas u qiuHHOonepuoaHas popmel [lepuoanueckoii
cucreMbl xumuueckux osnemMeHToB JI. M. Menneneesa. Ilepuoasl u rpyImmsl.
DU3NYECKUN CMBICI HOPSAKOBOTO HOMEPA, HOMEPOB IEPUOIA U TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siAep. M3oromnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK AaToMOB TMepBbiX 20 XUMHUYECKHUX  DIJIEMEHTOB



Ilepnognueckon cucremsl [I. M. MenpaeneeBa. XapakTepucTMKa XUMHUYECKOTO

AJIEMEHTA TI0 €ro MoJiokeHuto B [lepuogunueckoi cucreme 1. . Menneneena.
3aKOHOMEpPHOCTH M3MEHEHUSI pajidyca aTOMOB XUMHUUYECKHUX DJIEMEHTOB,

METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku M npaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckass cBsizb. KoBalieHTHas (ToJisipHass M HEMOJSIpPHAsl) CBSI3b.
DNEeKTPOOTPUIIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okuciieHus.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iporiecchl OkucIeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oO0pas3lioB BEILIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUJIPOKCUAA I[IMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUIUl
(ropeHue, peakiuu pas3ioKeHUsl, COSTUHEHU).

Mescnpeomemmnunie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHHM B § Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIMUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAay4YHBIM (pakT, rumoresa, Teopusl,
3aKOH, aHalu3, CHHTE3, Kiaccudukanus, TMEepUOJUIHOCTb, HAOIIOJIEHHUE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

du3uKa: MaTepusi, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]T, U30TOIIBI,
PaINOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIIUYUHBI, EIUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE MTOPO/IbI, TOJE3HbIE
HCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC
BemecTBo M XMMHUYECKasl peaKUMs

[leprnonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XAMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KATBLUSA U UX COCTMHEHU
B COOTBETCTBUU C IIOJIOKEHHEM »JJIEMEHTOB B llepuonuueckon cucremMe u
CTPOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKUA U
BUJIa XMUMHUYECKOMN CBS3H.

Knaccudukaiys 1 HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. XUMHYCCKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3audHbIM MPU3HAKAM (TI0 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(dekTy, mo
W3MEHEHUIO CTENEHEeW OKMUCIICHHS XUMHUYECKUX 3JIEMEHTOB, MO OOPATUMOCTH, IO



YYACTHIO KaTajau3aTropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YPaBHEHHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [IoHATHe O TOMOTeHHBIX U TeTepOTEeHHBIX
peakumsx. Ilonsatue o xaranuse. [lonsATHE O XMMUYECKOM paBHOBecHH. PaKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKIUU U IMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKUCINTENPHO-BOCCTAHOBUTEIbHBIE  pEaKLUU,  JJIEKTPOHHBIA  OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIHH. CocTaBieHue  ypaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJb30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiun noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 3IEKTPOIUTUUECKOMN TUCCOLUALIUY.
KauecTBeHHbIE peakuny Ha MOHBIL. [IoHATHE O rUApONIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadurTa M anamasza), CJIO0XKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE  BJIEKTPOIPOBOIHOCTU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIINX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCaJKa,
BbIJIEJICHUE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpEeHue, peakiuu pas3siokKeHUs,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX  BEIIECTB C  IOMOIIbIO
KAUYECTBEHHBIX PEAKLIUM HA NOHBI, PEIIEHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaJyibl 1 X COeIMHEHUS

OOmas xapakrepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUEecKHe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJOPOJa HA OpPraHU3M YeJIoBeKa. BaxkHelne XJIOpUabl U UX HAX0XK/ICHHUE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PuU3nYecKkue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue CBOMCTBa cepbl. CepoBOMOPO, CTpoCHHE, (HU3HYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMUYeCKUe CBOMCTRA (00IIMe KaK MpeICTaBUTENs
KJlacca KHCIOT M crneruduueckue). XUMUUECKUE pEeaklru, JeKallue B OCHOBE
MPOMBIIIUIEHHOTO CHOc0o0a MOMy4YeHusi CepHOM KucaoThl. [IpumeHeHue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peaklus Ha CyJb(ar-uoH.
Haxoxnenue ceppl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HCHUE



OKpY>Karollled Cpeapl COCTUHEHHUSIMH Cepbl (KUCIOTHBIE JIOXKIU, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CITOCOOBI €r0 NMPeIOTBPAILICHHUS.

OObmas xapaktepuctuka 31eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
dbusnyeckue u xumMuueckue cBoiictsa. KpyroBopor azora B npupojie. AMMHAK, €ro
dusznyecKkre u XMMHUUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJlydeHHe, (PU3NUYEeCKUE U XMUMHYECKUE
cBOMcTBa (0OIIME Kak TMPEACTaBUTENSl Kiacca KHUCIOT U crneruduyueckue).
Hcnonb3oBaHne HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATLHBIX YI00pEHUH.
XHMHUYECKOE 3arpsi3HEHNE OKPYIKAIOIIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBBl M BOA0EMOB). docdop, amioTpomHbe
Moaudukanuu docdopa, puznueckre U xumudeckue cpoiictBa. Okcun gocdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, MOJTYYCHHUE.
Hcnonb3oBanue (hochaTroB B KauecTBe MUHEPATIBHBIX yI00pPEHUI.

Oo6mast xapaktepuctuka 3neMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. Y TIEPO/, alTIOTPOITHBIE MOAU(PUKAIINH,
pacnpocTpaHeHUe B NMpUpoAe, (pusnueckue U XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yriepona B mnpupoxae. Okcuabl yriepona, UX (U3HYECKUE U
XUMHYECKHE CBOWCTBa, JEHCTBME Ha JKUBBIE OPTraHU3MbI, TOJyYeHUE W
IpUMEHEHHE. DKOJIOTHYeCKUe NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCIOTa U €€ CcoJd, UX (PU3MUEeCKHEe U XUMHUYECKHE CBOMCTBA, MOJIy4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-wOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, POMBIIITIEHHOCTH U CETCKOM XO3S1CTBE.

[TepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriepojia (MeTaH, 3TaH, dTUJIEH, alleTUIICH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKHA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HePTh),
MPOAYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAXKHBIX BEIIECTBAX: )KHpax, OeiKax, yriieBogax — u uX
pomM B OKM3HM 4eNoBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYECKHX U
HEOPTaHWYECKUX COCIMHCHUU.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJyYCHHE H
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHns o0 OKcuie
kpemaus (IV) u xpemaueBoii kucinoTe. CHIIMKATHI, UX HCIIOJb30BaHUE B OBITY, B
MPOMBIIIICHHOCTH. BakHelme cTpouTenbHble MaTepuajbl: KepamHKa, CTEKJIO,
IIEMEeHT, OeToH, kene300eToH. IIpobiembl 6€30macHOrO  MCIOIL30BAHUS
CTPOUTENHHBIX MAaTEPUAIOB B TOBCETHEBHOM JKM3HH.

Xumuueckuii IKCnepumenm:

U3y4yeHrue 00pa3loB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
MIPOBEJICHIE KAaueCTBEHHBIX PEAKIMA Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalIue (PU3NYECKHEe W XWMHUUYECKHE CBOMCTBA
rajJloreéHOB M MX COEIMHEHUH (BO3MOXKHO MCIIONIb30BaHUE BHAEOMATEPUATIOB),
O3HaKOMJIEHHE ¢ 00pa3IaMu XJIOPUAOB (TaJOreHU 10B), 03HAKOMJICHHE C 00pa3liaMu
ceppl M €€ COENUHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEpPUAIIOB),
HaOII0IeHNE TIpoliecca OOYTIIMBAHUS caxapa Mo IeHCTBUEM KOHIIEHTPHUPOBAHHOM
CEpHOM KHUCIJIOThI, U3YYEHUE XUMHUECKUX CBOMCTB pa30aBIE€HHON CEpHOM KUCIIOTHI,
IpOBEJCHNE KaYeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIe pU3HaKa eé



NpOTEKaHus, O3HAKOMJIEHHE ¢ (U3UYECKUMHU CBOMCTBamMH a3ota, ¢ocdopa M HX
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUIAEOMATEpUAJIOB), 00pa3liaMH a30THBIX
u GhochopHBIX yaoOpeHul, MmoydeHne, coonpanre, pacro3HaBaHUE W U3YUCHHE
CBOICTB aMMMaKa, IMPOBEACHUE KAYECTBEHHBIX pPEAKUUNA HAa HOH aMMOHHUS H
dbochaT-moH U HU3yuEHHE MPU3HAKOB MX TMPOTEKAHUS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHONW Aa30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPUATIOB), HU3y4YEHHE MoJieJied KpUCTAUIMUYECKUX pEeHIETOK anmasa,
rpadura, dysiepeHa, O3HaAKOMJIEHHE C MPOLIECCOM aJCOpPOIMU PaCTBOPEHHBIX
BEIECTB AKTHMBUPOBAHHBIM YTJIEM M YCTPOMCTBOM IPOTHBOras3a, IOIYyUYEHUE,
coOupaHue, pacro3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEACHHE
KAUECTBEHHBIX PEAKIM HAa KapOOHAT M CUJIMKAT-HUOHBI U U3YUYEHHUE MPU3HAKOB MX
POTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM NPOMBIIUIEHHOCTH,
pELIECHUE SKCIEPUMEHTANBHBIX 3a7ady Mo Teme «BakHellne HeMeTalulbl U X
COCTUHEHUSD).

MeTaJsibl 1 X COeIMHEHUS

OO11as XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nonoxkeHus B Ilepmogmyeckor cucrtemMe xumudeckux dmeMmeHToB . N.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHE MeTauioB. Meraudeckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKUH  PAX
HaIpspkeHU MeTauioB. @U3NYECKHe U XUMUYECKHUE CBOMCTBA MeTayioB. OO1mue
crocoObl mosydeHuss MeTayioB. lloHATHE O KOPpO3MM METaIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpOH3a)
U UX IPUMEHEHUE B OBITY U IPOMBILIIEHHOCTH.

[I{erouHbIE METAJUIBL: MOJIOXKEHUE B lleproaudeckoil cucTteMe XMMUYECKUX
anemeHnToB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJECHHE B IPHUPOJIE.
dusnueckre 1 XMMUYECKUE CBOMCTBa (Ha mpumepe HaTpus U Kanust). OKCUIbI U
TMAPOKCUIBl HaTpuss M Kanusa. lIpumMeHeHue IIeNOYHBIX METAUIOB M HX
COECIVMHEHNH.

[Ilenouyno3emenpHblE METAUIBI MAarHMM W KAJIbLUWW: TOJIO)KEHUE B
[lepnognueckoi cucreMe xuMruueckux 3nemenToB 1. . Menneneesa, cTpoeHue ux
aTOMOB, HaXOXAeHUE B pupoje. Pu3nueckre 1 XUMHUYECKHE CBOWCTBA MarHusl v
Kanblus. Baxkuenme coeIuHeHus KaabIus (OKCHI, TUIPOKCHI, coiin). KEcTkocTh
BOJIbI M CIIOCOOBI €€ yCTpaHEHU .

AJrOMUHHUIA: TIoJIokeHue B [lepuoandeckoit cucreMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOXIeHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AIIFOMUHUS.

Kenezo: nonoxenne B [lepuoguueckoi cuctemMe XuMHUYECKUX JIEMEHTOB /.
N. MeHnpneneeBa, CTpOEHHE aroMa, HAaxXOoXAeHuWe B mnpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKcubl, TuapoKCcHabl U cou xenesa (1) u sxenesa
(1), ux coctaB, CBOWCTBA H MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBAMH, M3yYEHHE  PpE3YyJIbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJA
KaJIbLIUS W HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
WCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLIECCA TOPEHUS XKeEJe3a B KUCIOPOAE
(BO3MOXXKHO  HCIIOJIb30BAaHWE  BHUJIEOMATEpPUAIOB), IPU3HAKOB  NPOTEKAHUS



KaueCTBEHHBIX PEAKIIMI HA MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, kere3a (1)
u xenesza (lll), menu (Il), HaGmoneHne u omucaHue MPOIECCOB OKpAIIMBAHUS
IJIAMEHU HWOHAMHU HaTpwsl, Kaldusd MW Kaiubllisd (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), UCCIIEAOBaHNE aM()OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHS 1
THAPOKCUJIA 1IMHKA, PEIICHHE IKCIIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Baxxueinme
METaJUTBl M IX COCTMHCHUS.

XuUMHUSA U OKPYKAKOLIas cpeaa

BemectBa u martepuansl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYCCKUX peaknuii B ObiTy. IlepBas momMoris mpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XHWMHYECKOE 3arps3HCHHE OKpYXKAIomeh cpenbl (MpeaeibHas IOmyCcTHMas
KOHIIeHTpalus BemlecTs, nainee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOrM4eCKuX
poOJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIE
MaTepHuabl).

Mescnpeomemmnunie ceasu

Peanuzanust MeXIpeAMETHBIX CBSI3€M MpU HM3YyYEHUH XMUMHHM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHHTE3, KJIacCHU(pUKALMs, TEePUOJAUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHUE, MOJIelb, SBICHUE, MapPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwuszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, KOH, HYKJIU/I, U30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUUECKUIN 3aps, IIPOBOTHUKH,
MOJyIPOBOIHUKY, AWDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIOo, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, PacTBOP, PACTBOPUMOCTD, KpUCTAJUTMUECKAs
peméTKa, CIUIaBbl, (PU3WYECKHE BEIWYUHBI, CAMHHUIIBI W3MEPECHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIAHETHI, 3BE31b1, COTTHIIE.

buonorus: dorocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATHLHBIE
yAOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbIe, TOTIJIMBO, BOJIHBIE PECYPCHI.

INNJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI
JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJNbTaThl OCBOCHHUS IPOTPaAaMMbl OCHOBHOTO  OOIIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHMS] XUMHUU B €IUHCTBE y4eOHOW H
BOCITUTATEIBLHOM JCATEIHPHOCTA B COOTBETCTBUH C TPATUITMOHHBIMA POCCUHCKUMHU
COIIMOKYJBTYPHBIMH ¥ JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMHU, TPUHSATHIMH B
oOIIleCTBE TMpaBUJIaMU U HOPMAaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COITMAIN3AINN 00yJarOIINXCSl.

JIn4HOCTHBIE =~ pPE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSl CHCTEMOW TIO3UTHMBHBIX IIEHHOCTHBIX OpPHEHTAMH U
pacIIMpEeHHE OMbITA ISATSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOr0 BOCTIMTAHUS



e ICHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAydyHOMY HACIICNI0, TIOHUMAHUS 3HAYCHHS XUMHUYECKOW HAyKu B HKU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIAJETh AOCTOBEPHOI MH(poOpMaluei o
MEPEIOBBIX JTOCTIKCHHMSIX W OTKPBITUSAX MHPOBOM M OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHMSA:

e IPE/ICTABIICHUSI O COIMAIBHBIX HOPMax M TMpaBWUIaX MEXKIMIYHOCTHBIX
OTHOIIICHUH B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-HCCIEAOBATEIbCKOM, TBOPYECKOM W JPYTHX  BHJAAX
JIESITEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOH JAESATEIBbHOCTH TIPU
BBITIOJITHCHUM YYEOHBIX, TTO3HABATEIBHBIX 3a/1ad, BBINOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aMMOITOMOIITH B MPOIIECCE ITOM YUeOHOH e TeIbHOCTH, TOTOBHOCTH OIICHUBAThH
CBOE TIOBEJCHHE W TOCTYNKHA CBOMX TOBAPHUINCH C TMO3UIIMA HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

e MPOBO33PEHUCCKHE MPECTABICHUS O BEIICCTBE M XMMHUYECKOW PEaKITnH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W COCTAaBIIAIOIINE
OCHOBY I TTIOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, TPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJIBI, B3aHUMOCBS3AX YEIOBEKAa C
MPUPOIHON CPEIOii, O POJIM XUMHUU B TTIO3HAHUU STUX 3aKOHOMEPHOCTEH;

e TO3HABATEILHBIC MOTUBEI, HAMPABIICHHBIC HA MOTYyYEeHHUE HOBBIX 3HAHUU 10
XUMHUH, HEOOXOIUMBIE /JIsi OOBSICHEHHS HAOJIIOaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPON, JIOCTYMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMaIMOHHBIX
TEXHOJIOTHH;

eMHTEpPEC K OOYYEHHI0O M TO3HAHWIO, JIOOO03HATETHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €caMOOOpa3oOBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
NeATEeILHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOY4YEHUS B
JlabHEHIIEeM;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

¢ OCO3HAHWE TIICHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOTOJIsl, HAPKOTUKOB, KypeHHUsI),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBuid O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U pEaTbHOU KU3HH,

5) TpyA0BOT0 BOCIIUTAHUSI:

e HHTEPEC K MPAKTUIECKOMY M3YUCHHIO MpodeccHii U Tpy/ia pa3InIHOTO pPoja,
yBaXXEHUE K TPYAY U pe3ybTaTaM TPYyI0BOH ESITEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS  TPEIMETHBIX 3HAHWH 10 XWMHH, OCO3HAHHBIA  BBIOOP
WHIUBUTyJIbHOW TPAGKTOPUU MPOJOHKEHHUS 00pa30BaHUsI C yIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENTHON MPOo(heCCHOHATBLHON ASATETHPHOCTH U PAa3BUTHS HEOOXOAUMBIX YMCHHUM,
TOTOBHOCTh aIalITUPOBATHCS B MPOGECCHOHAIBHON CPEJIE;

6) 3K0JI0rM4ecKOro BOCIIUTAHUSI:

¢ OKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K TPUPOJE KaK HCTOYHHKY
JKU3HHU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHUE IIEHHOCTH 3/I0POBOTO H



Oe3omacHOro o60pasza JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nyecKoMy M TICUXHYECKOMY 3/I0pOBBIO, OCO3HAHUE IEHHOCTU COOJIOJCHMUS
IpaBuJI O€30MaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

e CIIOCOOHOCTU MPUMEHSATh 3HAHUS, MOJyYyaeMble MPU U3YYEHUH XUMUH, AJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH IPUPOJHON CPEIOH, IS TOBBIILICHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00AlIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeW MX pEeUIeHHs] MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIBHOM,
KOMMYHHMKaTUBHON U COLMATIbHON MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe MeTanpeaMETHBIX pPE3yJbTaTOB BBIIEISAIOT 3HAUUMbIE IS
(opMUpPOBaHKS MUPOBO33PEHUS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOPHsl, IPUHLIHII,
runore3a, ¢akT, CHUCTEMa, TIPOIecC, OHKCICPUMEHT U JApPYyroe.), KOTOphIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX IpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPEeAMETOB (OPMHUPOBATH IMPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHUHE MHUPA, U YHUBEpPCAJIbHbIE YUEOHbIE IEHCTBUS (MIO3HABATEIbHBIC,
KOMMYHHMKATUBHbBIE, PETYJISATUBHbBIE), KOTOpbIE O00ECIEeUUBAIOT (POPMUPOBAHUE
TOTOBHOCTU K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYILECTBIECHUIO Y4YEOHOU
NEeSATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIe JelCTBUSA

Bba3oBble Jjoruvyeckue 1eiicTBU:

e YMEHHUSI HCIIOJIb30BATh MPUEMBI JIOTMUYECKOIO MBIIUIEHUS MPU OCBOCHUU
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX IMOHATHH (BBLACNATH UX XapaKTEpPHbIE
NPU3HAKH, YCTAHABIMBATh B3aHUMOCBS3b C JPYTUMHU MOHATHSIMH), UCIOJIb30BaTh
HOHSTUS JJI1 OOBSICHEHUS OTJENbHBIX ()aKTOB U SIBJICHMM, BBIOUpATh OCHOBAHUS U
KpUTEpUU ISl KJIaCCU(UKALMUNM XMMUYECKUX BEIIECTB M XMMHUYECKHX pEeakLuH,
yCTaHABJIMBATh MPUYMHHO-CIIECACTBEHHbBIE CBA3M MEXAY OOBEKTaMU H3yUEHUS,
CTPOUTDH JIOTUYECKUE PAacCyX ACeHUs (MHIYKTHBHbBIC, A€TyKTUBHBIE, 110 aHAJIOTHUH),
JienaTh BBIBOJIbI M 3aKITFOUEHHUS;

e YMEHHUE IMPUMEHATH B MPOLECCEe NO3HAHUSA TMOHATUSA (IPEIMETHbIE U
MeTanpeaMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIOIb3yEeMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO NPUMEHSIEMbIE B XUMUHU MOJEJIbHBIE TPEICTABICHUS —
XUMHYECKUH 3HAaK (CHMBOJI 3JIEMEHTAa), XUMHUYecKas (opMmyja U ypaBHEHHE
XUMHUYECKON peaklMy — IpU PelIeHuH Y4yeOHO-TI03HaBaTeNIbHBIX 3aJa4, ¢ YU4ETOM
TUX MOJEIBHBIX MPEJCTABICHUN BBISBISTH U XapaKT€PU30BaTh CYILECTBEHHbIE
NPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIIUH,
BBISIBJIATH  OOLIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3YHAEMbBIX IIPOLIECCAX U SIBICHUSX.

ba3oBble uccienoBaregbcKue 1eMCTBUA:

e YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOIMPOCHl B KAaueCTBE HHCTPYMEHTA
MO3HAaHMsI, & TAKXKE B KAUe€CTBE OCHOBBI I (HOPMHUPOBAHMSI TUTIOTE3bI IO IPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CY>KICHMUIA;

e IPUOOpPETEHNE ONbITa MO IUIAHUPOBAHUIO, OPraHMU3alMUd U TPOBEJICHUIO
YUYEHHYECKUX DKCIEpPUMEHTOB, YMEHHE HaOlIoJaTh 3a XOJOM Ipollecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJibTar, POpMYyIHPOBaTH 000OIIEHUS U
BBIBOJIbI IO PE3YyJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIIATh OTUET
O MPOJIeTTaHHOM padoTe.



Pabora ¢ nundopmanmeii:

e yMEHHUE BBIOMpATh, AHAIU3UPOBATH W HMHTEPHPETUPOBATH HH(POPMALUIO
pa3IMyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOyJISIpHAs JUTEpaTypa XUMHYECKOTO COAEpPKaHWsA, CIPaBOYHbIE
nocobust, pecypcbl MHTepHETa), KPUTUYECKH OLEHUBATh IMPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO MH(OPMAIIHIO;

e YMEHHUE MPUMEHSTh Pa3JIMYHbIE METOJbI U 3alpOChl IPU MOUCKE U 0TOOpE
MHPOpPMAllMd U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBIIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITAa B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMYHBIX IIOUCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMANBHYIO (DOPMY MPEACTABICHUS HHPOPMAIIH U
WUIIOCTPUPOBATh PEIIAEMbIE 3a7a4d HECJIOKHBIMU CXEMaMH, JuarpamMmamy,
npyrumu popmamu rpauKu ¥ UX KOMOWHAIUSMU;

e yMEHHE UCHOJb30BaTh M AaHAIM3MPOBaTHL B IIpolecce YydyeOHOW U
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYXKAIOIIEH NPUPOIHON
CpEIbI.

KoMMyHHUKAaTHBHbIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

e YMEHUSI 3aJlaBaTh BOMNPOCHl (B XOJA€ Juagora W (Wih) AUCKYCCHH) TIO
CYLLECTBY 00CY,AaeMOM TeMbI, POPMYIUPOBATH CBOU MIPETIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHNS IPEITI0KEHHOM 3a/1a4u;

eYMEHHsI IPEACTABILATH  IOJyYCHHBIE  pE3YyJbTaTbl  ITO3HABATEJIBHOMN
JNEATEIBHOCTY B  YCTHBIX M IHMCBbMEHHBIX TEKCTaX; Jenarb I[IPE3CHTALUIO
pE3yIbTATOB BBINOJHEHUS XMUMHUYECKOTO IKCIEpUMEHTa (J1a00paTOPHOrO OMBITA,
71a00paTOpHOI pabOTHI [0 UCCIIETOBAHUIO CBOIMCTB BEIIECTB, yUeOHOIO IIPOEKTA);

e yMEHHUSI YUEOHOrO COTPYJHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
IO3HABATEIbHOM WM MCCJIEAOBATENbCKOW  NESITENBHOCTH  IPU  PELICHUHU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPJAUHALMS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITNIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA:

e YMEHHE CAMOCTOATENIBHO OINPENEATh LENU AEATEIBHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
IIO3HABATEIBbHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WIH KOPPEKTUPOBATH
MPEUIOKEHHBIA AJITOPUTM  JIEVCTBUWA TP BBINOJHEHUHM 33JaHUA C YYETOM
MOJIYYEHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO pPe3yJbTaTa 3asBICHHOM LIEJIH, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pE3yJbTAaTOB IO OCBOCHHUIO 0053aTeIbHOrO
coJlepKaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOUIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUJbBI
JNEATEIBHOCTH MO  MOJYYEHUI0 HOBOIO  3HAaHWS, €ro HHTEPIpPETalNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.



K koniy oOydenus B 8 kiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:

e PaCKpbIBaTh CMBICJ OCHOBHBIX XHMHYECKHX IIOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH (OTHOPOIHAS
¥ HEOJHOPO/IHAsS ), BAJICHTHOCTh, OTHOCHUTENIbHAS aTOMHAsI M MOJIEKYJIsIpHAsl Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJISI XUMHYECKOIO
AJIEMEHTa B COCJIMHEHHUH, MOJSIPHBIA 00BEM, OKCHJ, KHUCIOTAa, OCHOBAaHUE, COJIb,
ANEKTPOOTPULIATENBHOCTh,  CTENEHb  OKUCJIEHUS, XUMHUYECKass  peakuus,
KJIaCCU(pUKALUS PEaKIUi: Peakiuu COCIUHEHUS, PEAKINH Pa3I0KEHUS, PEaKuu
3aMEIleHUs], PEaKIMh OOMEHa, 3K30- U JHAOTEPMHUYECKHE PEaKIMH, TEII0BOU
ahdeKT peakiuu, SApO aroMma, JIEKTPOHHBIA CIOW aroma, aTOMHAas OpOWUTab,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs M HEMOJSpHas KOBAJICHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(TpolieHTHAs! KOHIIEHTPAIUs) B PaCTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATHA H
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCMOJB30BATh XUMUYECKYIO0 CUMBOJIMKY JJII COCTaBJIECHHS (POPMYII BELIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIMIL;

e ONIPE/CIIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHHMSIX,
CTENEHb OKHUCIEHUS 3JEMEHTOB B OHMHAPHBIX COEOUHEHUSX, NPUHAMIECHKHOCTD
BELIECTB K OINpPEAEIEHHOMY KJIacCy COSIUHEHHUM Mo GopMmyiiaM, BUJI XUMHUECKON
CBSI3M (KOBAJICHTHAs! 1 MIOHHASA) B HEOPTaHUYECKUX COCIMHEHUSIX;

epackpbiBaTh cmbicn Ilepuomnueckoro 3akona JI. WM. Menzgeneesa:
JEMOHCTPHUPOBATh IOHUMAHHE NIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHUX
AJIIEMEHTOB OT MX MoJIoKeHUs B lleprognyeckoil cucteme, 3aKOHOB COXPaHEHHS
Macchl BEIIECTB, IIOCTOSTHCTBA COCTAaBa, ATOMHO-MOJIEKYJIIPHOTO YYE€HUS, 3aKOHA
ABorazapo;

e ONMKCHIBATh U XapakTepuszoBaTh TabmmuHyr dopmy Ilepuoanueckoit
CUCTEMbl XMMUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynna)» u «mnobounas noarpynna (b-rpynma)», maneie u OoJblIME MEPUOMIbI,
COOTHOCHUTH 0003HaUEHMsI, KOTOpbIEe UMEIOTCs B Tabnuile «llepruoanyeckas cucrtema
xuMudeckux 3meMeHToB [[. M. MenneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijapa, oOLIee Yucio
3JIEKTPOHOB U PaCIpesie]ICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

e KJIaCCU(ULMPOBATh XUMHUYECKUE HJIEMEHThI, HEOPraHWYECKUE BEIIECTBa,
XUMUYECKUE PeaKlnU (110 YUCIIy U COCTaBYy YYaCTBYIOLIMX B PEAKLMU BEIIECTB, 110
TeroBoMy b dexTy);

e XapaKTEepU30BaTh (OIMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BELIECTB
pa3NUYHBIX KJACCOB, MOJATBEPXkAasl ONHUCAHUE MPUMEpPaAMU MOJIEKYJISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX KAYECTBEHHOTO
COCTaBa, BO3MOYKHOCTH NPOTEKAHHMS] XUMHUYECKHX MPEBPALECHUNA B Pa3IU4HBIX
YCIIOBHSIX;

¢ BBIYUCIISITh OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEUIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (opMyJie COCAMHEHHUS, MAaCCOBYIO
JIOJII0 BELIECTBA B PacTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKOU
peakiuy;



e IPUMEHATH OCHOBHBIE ONEPALIMU MBICIUTEIBHON AEATEIbHOCTA — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IleHne, CUCTEMATH3alluI0, KIacCU(PUKAIIMIO, BbISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBA3EH — JIJI1 U3YUCHHUS CBOMCTB BEIIECTB U XUMUYECKHUX
peaklnii, eCTECTBEHHO-HAYYHbIE METOJIbl MO3HAHUSA — HAOJIOJIEHHUE, U3MEPEHHUE,
MOJICJIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

e CJIEIOBATh MPABHJIaM IOJIb30BAHUS XUMHUYECKOM MOCYI0M U JTaOOPaTOPHBIM
000pyZI0OBaHUEM, a TaKXKe MpaBUiiaM OOpallleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMUA 110 BBIINOJIHEHUIO JTAOOPATOPHBIX XHMHUYECKUX OIBITOB IO
MOJIYYCHUIO W COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOMOPOJA M KHCIOPOIA),
MPUTOTOBJICHUIO PACTBOPOB C ONPEICIEHHOW MAaCcCOBOW J0JIEM PacTBOPEHHOTO
BCILIECTBA, IUIAHUPOBaTh W MPOBOJAUTH XUMHUYECKHE OKCIIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB LIEIOYEH U KMCIIOT C IOMOILBIO HHAUKATOPOB (JIAKMYC,
dbeHondTaneuH, METHIOPAHXK U ApyTrue).

K xoHiy 00yudenus B 9 kJjiacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: XUMUYECKUH DJIEMEHT,
aToM, MOJIEKYJA, MOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO,
BAJICHTHOCTb, JJICKTPOOTPULIATEIIBHOCTh, CTEIEHb OKHUCICHHS, XUMHYECKas
peakiysl, XMMUYECKas CBS3b, TEIJIOBOU 3(PPEKT peakinu, MOJib, MOJISIPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJUTHI, JJIEKTPOIUTHYECKAs IUCCOIUALUS,
peakiy KHOHHOTO 0OMeHa, KaTalu3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIC U
HEoOpaTUMBbIE peakiuuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEbHbBIE peakiuu,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHUCICHHE M BOCCTAHOBIICHHE, AaJUIOTPOIHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAs, METAJUTMYECKas),
KpUCTaJUIMUECKasl Pel€TKa, KOppo3usi METaJUIOB, CIIaBbl, CKOPOCTh XUMHUYECKON
peakuuu, npeaenbHo nomnycrumas konueHnTpanus [1/IK Bemectsa;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHATUA H
MPUMEHSIThH ITU TIOHSTHS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

e ICTIONb30BAaTh XUMUYECKYIO0 CUMBOJIMKY IS COCTaBJICHHS (POPMYJI BEIIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINN;

e OTIPEJICTISATh BAJIGHTHOCTh U CTENEHb OKUCJICHUS XUMHUYECKUX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIacCy COeUHEHU 1Mo opmysiam, BUJ XUMUYECKON CBsI3U (KOBaJICHTHAs, MOHHAS,
METAJJINYECKAsl) B HEOPTraHWYECKUX COEAMHEHUSX, 3apsA]l MOHA MO XUMUYECKOU
dbopmyIie, XapakTep Cpe/ibl B BOJHBIX pACTBOPaX HEOPTraHUYECKUX COCTMHEHHM, THI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

epackpbiBaTh cmbicn llepuogmueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro MOHMMAaHUE: OMUCHIBATH U XapaKTePU30BaATH TAOJIUUYHYIO
dbopmy Ileproguueckoil CUCTEMbl XMMHUYECKUX DJIEMEHTOB: pa3jiMyaTh MOHITHS
«riaBHas noArpynna (A-rpymnma)» u «rnobounas noarpynna (b-rpynmna)y», massie u
OonbpIIME  TEpPUOJIbl, COOTHOCUTh O0OO0O3HA4Y€HMs, KOTOpbIE HMEIOTCS B
MEePUOINYECKON TaOIHIE, C YMUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsAn sjapa, oOIee YHUciIo SJIEKTPOHOB U
pacrpe/iesieHue UX 1Mo JIEKTPOHHBIM CJIOSIM), 0OBSICHATH O0IIME 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOWCTB 3JIEMEHTOB U UX COCIMHEHUH B IMpeeaax MajblX IEPUOIOB U
TJIABHBIX MOJTPYIN C YYETOM CTPOCHUS UX aTOMOB;

e KJIaCCU(PUIUPOBATh XUMHUYECKHUE DJIEMEHTBHI, HEOPraHWYECKHUE BEUIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBy yYACTBYIOIIUX B PEAKIIUH BEILIECTB, MO



TerioBoMy d(h(exTy, MO HUZMEHEHUI0 CTEMEeHEW OKHUCICHHUS XUMHYECKHUX
AJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHCHIBATH) OOMME U CHEIUPUISCKAEC XUMHUYCCKUE
CBOMCTBA TMPOCTBHIX U CIIOXKHBIX BEHIECTB, MOJTBEPK/Jas OMKHCAHUE MPUMEpPAMHU
MOJICKYJISIPHBIX M1 MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUA;

e COCTABJISITh YPAaBHEHHUS DJICKTPOJIUTUUECKON AUCCOIUAIIMN KUCIIOT, EI0UeH
W COJICH, TIOJIHBIE W COKpaléHHbIE YpaBHEHHUS pEaKIMii HMOHHOrO OOMEHa,
YpaBHEHUSI PEAKLNM, TMOATBEPKAAIOIMIMX CYLIECTBOBAHUE T€HETUYECKOW CBSI3U
MEK]Ty BEIIECTBAMU PA3JIMUHBIX KJIACCOB;

e PACKpBIBaTh  CYIIHOCTb  OKHCIIMUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIH;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTA OT HX CTPOCHUS,
BO3MOKHOCTH ITPOTEKAHUSA XUMUUYECKUX MPEBPAIIEHUN B PA3JIMYHBIX YCIOBUSX;

e BEIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB,
MaCCOBYIO JIOJIIO XHMHUYECKOTO dJIeMeHTa 1Mo (opMmyJie COSAMHEHHS, MAaCCOBYIO
JIOJTI0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHUUYECKOU
peakIuu;

e COOJTIO/IaTh TIPaBUJIAa MOJIb30BAHUS XUMHUYECKOM MOCYI0M M J1abOpaTOPHBIM
o0opynoBaHUEM, a TaKKe MpaBuUiia OOpalleHus C BEIIECTBAMH B COOTBETCTBUM C
WHCTPYKIUSIMA TIO BBINOJHEHUIO J1A0OPAaTOPHBIX XUMHUYECKUX OIBITOB IO
MOJTYYECHHUIO U COOMPAHMIO Ta3000pa3HbBIX BEIIECTB (aMMHaKa M yIIEKUCIIOro Tra3a);

e IPOBOJIUTh PEAKIIMH, MOATBEPAKIAIONINE KaU€CTBEHHBIH COCTAaB Pa3IMYHbBIX
BEILIECTB: PACIlO3HABATh OMBITHBIM MYTEM XJIOPHA-, OpOMHUJI-, HOAUI-, KapOOHAT-,
dbocdar-, cwmkar-, cynabhar-, THIPOKCUI-UOHBI, KaTHOHBI aMMOHHUS WU HOHBI
M3YUYCHHBIX METAJJIOB, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BCIIIECTB;

e IPUMEHSTh OCHOBHBIC OINEPAIlMd MBICIUTEIBHON ACATEILHOCTA — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0OOIIEHHWEe, CUCTEMATH3allUI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€W — JIJISI U3YUYE€HUS CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIHM,
€CTECTBEHHO-HAyUYHbICE  METOJbI TO3HAHWS — HAONIOZIeHHWEe, HU3MEpEeHue,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
K
Ne HaumeHoBaHue pa3jieioB u QIHHECIBO qacI(()B I dueKkTpoHHbIE (LM pPOBbLIE)
n/n TeM MPOrpaMMbl Bcero OHTPOTLHBIC PaKTHYECKHE o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK

' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

1.2 BemecTBa 1 XuMudeckue 15 1 bubnnoreka IIOK

' peakuu https://m.edso0.ru/7f41837c

Wroro mo pazneny 20

Paznen 2. BaxHeiilne npeacTaABUTEIM HEOPTaHUYECKUX BEllECTB
21 Boznyx. Kucnopon. ITonstue 6 1 bubnuoreka [IOK

' 00 okcHgax https://m.edsoo.ru/7f41837c
29 Bogopon. Ilonsitue o 8 1 bubmuoreka [JOK

' KHUCJIOTaxX M COJIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 bubnuoreka [JOK

' OCHOBAaHHMSIX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJIacChl 11 1 1 bubnmnorexka HOK

' HEOPTraHUYECKUX COCTMHECHUN https://m.edso0.ru/7f41837c

Wroro mo pazneny 30

Paspnen 3. Ilepunoanueckuii 3axkoH u Ilepuoguyeckas cucrema xumuideckux 3jaeMeHToB /I. . MenneneeBa. CTpoeHue aToMoB.
XHMI/I‘ICCKaH CBA3b. OKHCJIHTQJILHO-BOCCTaHOBI/ITeJIbHI)Ie pealcum[

3.1

3.2

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToB /I, U.
MenneneeBa. CTpoeHune aroma
XuMHu4eckas CBA3b.

OKHUCIIUTENBHO-
BOCCTAaHOBUTEIIPHBIC PEAKIIHH

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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15 bu6nmoreka [IOK

Hroro no pasneny https://m.edso00.ru/7f41837c

bu6numoreka [IOK

Pesepsroe Bpems 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 3 6
[TPOT'PAMME
9 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/n NMpPoOrpaMmblI Bcero Kontpoanuete  Ipakruueckue o0pa3oBaTe/bHbIE
padoThI padoTbl pecypeni
Paznen 1. BenmecTBO 1 XUMHYECKHE PEeaKIIUU
11 [loBTOpEeHue u yriuyOnaeHue 3HaHUM 5 1 Bbu6mmoteka [JOK
' OCHOBHEIX Pa3ciioB Kypca 8 Kiracca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakmui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 8 1 bubmuoreka [IOK
' XUMUYECKUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paznea 2. HemeTasuibl M X cOeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' sanemeHToB VIIA-rpymmel. ["agorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
c bubnnorexa [JOK
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 6 https://m.edSO(])_.[ru/7f41a636
COCTMHCHUS
OO01mas XapaKTepuUCTHKA XUMUYISCKUX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 Etl'/[lgsn/l//lr?ngg ;:)(%Ir(all% 113636
COEIMHEHUS — '
OO01mas xapakTepucTUKa XUMUIECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 Egg?ﬁ%féggg}% 113636
KPEMHUU U UX COCTUHEHUS — :
Hroro no pazneny 25



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pazgen 3. MeTaJJIbI M MX COeUHEHUS

. bubnunoreka LIOK
31 Obmue cBOHCTBA METAILIOB 4 https://m.eds00.ru/7f41a636
. bubmuorexa [IOK
3.2 Baxueiimme MeTamibl U KX COSTUHEHUS 16 https://m.edso0.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumusi 1 oKpy:Kamiuas cpeaa
4.1 BerecTsa 1 MaTtepualibl B )KU3HUA YEJIOBEKA 3 brbmoreka [IOK
: p https://m.edso0.ru/7f41a636
Utoro no pazneny 3
bubmuoreka [{OK
PesepeHOe BpeMa 3 https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

e["abpuensn O.C., OctpoymoB N.I'., CiagkoB C.A. Xumus 8 kiacc.
bazoseblil ypoBeHs.- M. «IIpocsemienue»

e["abpuensn O.C., OctpoymoB N.I'., CnagkoB C.A. Xumus 9 kiacc.
bazossblil ypoBeHs.- M. «IIpocsemienue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e[a0puensn O.C., AmykoBa A.B. "Xumus. 8-9 kiaccel. Metoguueckoe
nocobue" - M. lpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NUHTEPHET
o Xumusi XuMUYeCcKas HayKa U 00pa3oBaHUE B
Poccun http://www.chem.msu.su/rus
o Xumus u XKuzub — XXI Bek http://www.hij.ru
e['azera «XuUMHUS» U CaWT I yUUTENS « S uay Ha ypok
xumum» http://him.1september.ru
eChemNet: mopTan GpyHIaMEHTATLHOTO XUMHUYECKOTO
oOpaszoBanms http://www.chemnet.ru
o AJIXMUMUK: caiit JI.FO. Amuk6epooit http://www.alhimik.ru

¢ OCHOBBI XUMUU: 00pa30BATEIIbHBIN CAUT /JIs1 IKOJBHUKOB U CTYJICHTOB
http://www.hemi.nsu.ru

o Xumus B OTkpsiToM Kosuiemke http://www.chemistry.ru

e\WebElements: onaiiH-clipaBOYHUK XMMHUYCECKUX DJIEMEHTOB
http://webelements.narod.ru

eBupryansHas xumuueckas mkosa http://maratakm.narod.ru

e3aHMMaTeNbHAs XUMHUS: Bce 0 Metautax http://all-met.narod.ru

e Mup xumuu http://chem.km.ru

e Komiekuust «EcTecTBEHHOHAaYUYHBIE SKCTIEPUMEHTBD: XUMHUS
http://experiment.edu.ru

o XuMusl 17151 BCEX: WILTIOCTPUPOBAHHBIE MaTEpHaIbI IO OOIIIEH,
OpraHMYecKoi u Heopranuueckoi xumuu http://school-sector.relarn.ru/nsm/

e DJIeKTpOHHAsi OMOIMOTEKa MO XUMHUH U
texuukehttp://him.1september.ru

e[lepuoaunueckas cuctema snnemeHToB hitp://periodictable.ru/

ePeriodic Videos http://periodicvideos.com/

e MuHepasibl 1 TopHbIe Topoibl hitps://catalogmineralov.ru/mineral/
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