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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOIO 0OIIero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWM K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHO MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMUsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxe Ha oOcHOBe eaepanbHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YUETOM KOHIICTIIIUH MPENOJaBaHusl Y4eOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBarenbHbIX opranuzanusix Poccuiickoit denepannu.

[Iporpamma mo Xxumuu Aa€T MPEACTABICHUE O MLENsIX, OOIIel CTpaTeruu
oOy4eHusi, BOCHHUTAHUS U Pa3BUTHUS OOYYAIOIIMUXCA CPEACTBAMHU y4eOHOTO
npenMera, yCTaHaBJIMBAET 00s13aTeNbHOE peIMETHOE coJiepKaHue,
npeaycMaTpuBaeT paclpesielieHue ero Mo KiaccaM M CTPYKTYpUpPOBAaHHE IO
paznenaM W TeMaM MPOTrpaMMbl O XHMHUH, OINPENENsAeT KOJWYECTBEHHBIE H
KaueCTBEHHbIE XapaKTepUCTUKU COZIepKaHUS, PEKOMEHAYEMYIO
MOCIIEIOBATEIbHOCTh ~ M3YUYEHUS XHUMHUH C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mmpoliecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYaromuxcs, ONpeAessiIeT BO3MOXKHOCTH —MpeaMera s
peanu3anuu TpeOOBaHWUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTEIHHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKKe TPEOOBAHMM K
pe3yibTaTamM 00y4YeHUs XUMUU HAa YPOBHE LieNieH U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-IO3HABATEIbHOU JEATENbHOCTU OOYYalolerocs I0 OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWEe XWMHH CIYXHUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero npejcTaBjIeHUN O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POopMUpPYEMbIE€ XUMHEH NPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPruu W 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npo0ieM yCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, IHEPTETUUYECKOMH,
MUIIEBOM M KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuenue xummu:

CIIOCOOCTBYET  pealu3alldid  BO3MOXKHOCTEH /IS CaMOpa3BUTUSI U
dbopMupoBaHUs KyJIbTYphI JIMYHOCTH, €€ 0011el U (YHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHWE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOM  JEsITeNIbHOCTH,
AKCIIEPUMEHTANIbHBIX W MCCIEOBATEIbCKUX YMEHHM, HEOOXOJAMMBIX Kak B
MOBCEIHEBHOM )XU3HH, TaK U B MPO(HECCUOHAIBHOU NESITEHLHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsSIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B GOpMHUPOBAHUU €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YyYarOuXCsl;



croco0cTByeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOM BKJIaJ B dKOJIOTMYECKOE
o0pa3oBaHUE 00yJArOLTUXCS.

JlanHbie HampaBlieHUS B OOYYCHHHM XWMHH OOCCIECYMBAIOTCS CHETU(PUKON
COCp)KaHUSI  Yy4yeOHOTO  TpEeAMETa, KOTOpBIM  SIBISETCS  IEarorMuecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMHUU Ha OINpPEAeIEHHOM dTare eé
pa3BUTHUSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMHUCS CUCTEMbl MEPBOHAYAIbHBIX MOHSITUNW XHMHUHU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUI
OpraHUYECKON XHUMUMU.

CtpykTypa conepkaHus MPOrpamMMbl MO XUMHUU CPOPMHUpPOBaHA HA OCHOBE
CHCTEMHOrO mnojaxoaa K €€ m3ydeHuro. CoaepKaHHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakumuu. OO0€ O3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 MIPUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUM
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa J[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOW CBSI3H;

— TpeACTaBICHUM 00 AIEKTPOJUTUYECKOW JTUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIMPUYECKH
MOJIYYCHHBIX U OCMBICTICHHBIX (DAKTOB, PA3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (YHKIMKA OOBICHEHHS] M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUSI W MOJyYCHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHne mporpaMMbl IO XUMHU CIOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XMMUYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHON NpPHUPOJbI, IEHHOCTHOTO OTHOIIEHWUS K HAy4YHOMY 3HAaHHIO U
MEeTOJaM MO3HaHUsI B Hayke. M3yueHue XWMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUI W3 paHee M3YYEHHBIX Y4YeOHbIX NpeaMeToB: «OKpYyKaroHUid MUp»,
«bwuosnorus. 5-7 xkiacce» u «dusnka. 7 Kinacey.

[Ipu wu3ydyeHUH XUMHUM TNPOUCXOAUT (POpMUpPOBaHME 3HAHUH OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATeIbHOCTH 4YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTa COCTOMT B (POPMHUPOBAHUM CUCTEMBI XUMHYECKHX
3HAHUW — Ba)KHEUIIHUX (PAaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUSCKHUX IOJIOKCHHM,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUM K HAy4YHbBIM METOJaM T[IO3HAHUS TPU HU3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATENbHBIX YMEHUU U
WX TMPUMEHEHUM B Y4YEOHO-TIO3HABATEIHHOM M Yy4eOHO-HCCIIENOBATEIHCKON
NESTETPHOCTH, OCBOCHHMHM TIPABWJI OE30MacHOTO OOpaIlleHWs C BEMIeCTBAMH B
IIOBCEHEBHOM KU3HU.

[Ipu M3yuyeHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsI BaXKHOE
3Ha4YCHUE MPUOOPEU TaKue e, KaK:

— (opMHpoBaHUE UHTEIJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIICHUH,
CITOCOOHOM aIanTUPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM JKU3HU,

— HampaBJICHHOCTh  OOy4Y€HUsI Ha CHUCTeMaTH4YeCKOoe MPUOOIIECHUE
00yJarommxcsi K CaMOCTOATEIIBHOW IO3HABATEIbHOU JESTEIbHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrnieueHne yCIOBHM, CTOCOOCTBYIONMUX MPUOOPETEHUIO 00YJarOIITUMUCS
OMbITa Pa3HOOOPA3HOW NESITENIBHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINI), UMEIOIMNUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IUYHBIX BUJIOB ACSITEIBHOCTH;

— ((dopmupoBanue oOmEeld (QyHKIIMOHAIBHOW U  €CTECTBEHHO-HAy4YHOMU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBACHITH U OICHUBATH SIBICHUS
OKpPY>KaIoIller0 MHpA, UCIOJIb3ys 3HAHUS U OIBIT, MOJIYYEHHbIE MPU HU3YUYEHUU
XUMUH, TPUMEHATh HX TPH PEIICHHH MpoOjeM B IOBCCTHEBHOW KU3HU U
TPYAOBOM JIECATENBHOCTH;

— ¢dopMmupoBaHHe y OOydYaOMMXCA TYMAHUCTHYECKUX OTHOIICHUMA,
MOHUMAaHUS IIEHHOCTH XUMHUYCCKUX 3HAHWHU IS BBIPAOOTKH OKOJIOTHUYCCKU
IIEJIeCO00Pa3HOTO TOBENECHUS B OBITY W TPYMOBOM NEATEIHHOCTH B IEIAX
COXpPaHEHMS CBOETO 3[I0POBbS U OKPYKAIOIIECH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHHSA OOIIEYETOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANPABJICHHOCTU JATbHEUIIErO
o0yueHwus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX ISl M3y4EHUS XUMHHM Ha YpPOBHE
OCHOBHOTO 0011ero oopa3zoBanusi, coctapinseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUME OBYUYEHUA

8 KJIACC

IlepBoHayabHbIe XUMHYECKHE IOHATHS

[IpenmeT xumun. Posib XMMHUM B )KM3HU 4YEJIOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUYECKHUE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BemecTB. [loHaTne o0 MeTomax mo3HAaHWSA B XUMUH. UHCTHIC BEIIECTBA U CMECH.
Cnoco0sI pa3jeneHust cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHYECKHE dIeMEHTbl. CHUMBOJIBI XUMHUYECKUX
s1eMeHTOB. IIpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas ¢Gopmyina. BajgeHTHOCT aTOMOB XHMHYECKHX DSJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOCHUTENIbHAs aTOMHAs Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi 0Jisi XUMUYECKOTO 3JIEMEHTa B
COCIMHCHUH.

KonunuectBo BemecTtBa. Mosib. MossipHas Macca. B3auMoCBsI3b KOJTMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XHUMHYECKUX COCTUHCHHUH.

du3nUecKre U XMMUYECKUE SABICHUSA. XUMHUYECKasl peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHUS MacChl BEIIECTB. XHMMHUYECKHE ypaBHeHHS. Knaccudukarus
XUMUYECKUX PEaKIUN (COeTMHEHHUS, Pa3JI0KCHUS, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0¥, mpaBuiiaMu pabOThl B J1a0OpaTOpuu U
npuémMamMu o0paleHus ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, U3YUCHUE U OMUCAHUE
(GU3UYECKHX CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HAOJIOACHUE
dbu3ndeckux (MJIaBJICHHWE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJACHCALUsI BOJABbI) U XUMHYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCJIOTOM) SIBICHUN, HAOIIOICHUE U
ONMCAaHUE MNPU3HAKOB MPOTEKAHMUS XMMHUYECKUX peakiuil (pasjiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPUIOM Oapwusi, pa3ioKEeHHE THIPOKCH]IA
menu (I1) mpu HarpeBanuu, B3auMoJIecTBHUE keJe3a ¢ pacTBopoM coiu meau (II),
U3y4YEHHE CHOCOOOB PA3IEIICHHS] CMECEH: C MOMOIIBI0 MAarHuTa, (UIBTPOBAHUE,
BBITIApUBAHUE, JUCTUJUIAIMS, XpoMaTorpadus, IpoBeAcHNE OYUCTKH ITOBAPEHHON
coyi, HaOIIOJICHWE W  ONHCaHWe  PE3yJbTaTOB  NPOBEJACHHUS  OIbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWSI MAacChl, CO3JaHME MOJICJIE MOJEKYI
(IIapocTepKHEBBIX).

Ba:kHeililne nmpeacTaBuTe/ M HEOPTaHMYECKHUX BellleCTB

Boznyx — cMech razoB. CoctaB Bo3znyxa. Kucimopoa — 3jeMeHT M IpocToe
BelecTBO. HaxokaeHue kuciopoma B Tpupoje, (HU3NYECKHE W XUMHUUYECKHE
cBoicTBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl



MOJIyYeHHsS] KUCTopoAa B J1abOpaTopuud W TPOMBIINUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aIoTponHast MOAU(PUKALINS KUCIOPOIa.

TernoBoit 3p(}EeKT XUMHYECKOW peaklUuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- W HHAOTEPMHUYECKHE peakUUH. TOIUIMBO: Yrojb M METaH. 3arps3HEHue
BO3/yXa, YCWICHHE apHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpoctoe BemiecTBo. HaxokaeHuwe Bogopona B
npupojsie, ¢GU3MYECKME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyyeHus. Kucnorsl u conm.

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

dusnyeckue CBOMCTBA BOJbl. Boma Kak pacTtBoputesib. PacTBOpHI.
HacellieHHBIE W HEHACBHIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas [0Jis BELIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTtBOpOB B Ipupone U B KU3HH 4esioBeKa. KpyroBopor BoAbl B IpUpoOaE.
3arps3HeHne NpupoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHenuit. Oxcunbl. Knaccuduxarus
OKCUJIOB:  cosieoOpa3yioliue  (OCHOBHBIE, KHUCIOTHbIE, amM{OTepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusmyeckue U XUMUYECKHE
CBONMCTBA OKCHUIIOB. [lomydenne okcuaos.

OcHoBanusa. Krnaccubukamuss ocHOBaHUM: IMIETOYM UM HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[Tosydyenue KUCoT.

Comu. Homenknatypa cosneil. @U3NYeCKMe U XMUMHUYECKUE CBOMCTBA COJICH.
[Tonyuenue coiei.

I'eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTAHUYECKUX COCTUHEHHM.

Xumuueckuit IKcnepumenm:

KAuEeCTBEHHOE ONPENIEIICHUE COJEPKaHUs KUCIOpoAa B BO3yX€, MOIYyUYCHHE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpPOJAa, HAOI0/IeHNe
B3aMMOJICHMCTBUS BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HMKHOBEHHUS U
IpeKpalieHusl TOpeHus (MmoXxapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OMHMCAaHUE MX CBOMCTB, MOJydYeHHE, COOMpaHUE, PpACIIO3HABAaHUE M HU3y4YCHUE
CBOMCTB BoJIOpoja (TopeHue), B3auMojeicTBUe Bojgopoaa ¢ okcuaom meau (1)
(BO3MOYKHO HCIIOJIb30BAHUE BUJIEOMATEpUATIOB), HAOIIOJEHHE OOpa3Il0B BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEW pacTBOPEHHUSI BELIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METaIaMu
(HaTpyieM ©  KaJbllMeM) (BO3MOXHO HCIIOJb30BaHUE BHUIEOMATEpPUAIIOB),



UCCIIEJIOBaHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0ICeHNE U3MEHEHMSI OKPAaCKU MHAMKATOPOB B pacTBOpAxX KHUCIOT U LIEJIOYEH,
u3ydyeHue B3auMmozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCIIOT C METajulaMH, PEaKUMi HEUTPAIM3ALHH, ITOIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METaJlla IPYyTMM M3 PacTBOpa COJM, PEUICHUE
OKCIIEPUMEHTAJIBHBIX 3aJad M0 Teme «BaxHelmmue Kiacchl HEOPraHMYECKHX
COECIMHEHU).

Ilepuoanuecknii 3akoH u Ilepuoamuyeckass cucreMa XHMHYECKHX
nemeHToB JI. U. MenaeaeeBa. CtpoeHune aroMoB. XHMHYECKASl CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEILHbIE PEAKIMHU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHEe O
IpyNax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIETOYHO3EMEJIbHbIE METaJLIbl,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpblE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

IIepnonnueckuii 3akoH. [lepnoanueckas cucteMa XUMUYECKUX JIEMEHTOB /.
N.  MenneneeBa.  KoporTkonepuonHas U JUIMHHONepuoAHass  (OpMbI
[Tepunoanueckoit cucrembl xumudeckux sneMeHToB [. 1. Menneneesa. leprnoabl
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocraB aTOMHBIX sifiep. M3oTonsl. DnekTpoHsl. CtpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK AaTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[lepnonmueckonn cucremnl [[. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
AJIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 IPYIIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akoHa u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTHs Haykh M npaktuku. . M. MenneneeB — yd€Hblii u
IpaKJaHUH.

Xumunueckass cBsi3b. KoBaneHTHass (HOJSpHAass W HEMOJIApHAsl) CBSA3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKUCIUTEIBbHO--BOCCTAHOBUTENIBHBIE  PEAKIIUU.
IIpoueccsl okucaeHUs: U BOCCTaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBHE
TUAPOKCUIA LHHKA C pPACTBOPAMHU KHUCJIOT M WIENOYEH, INPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCINUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakinu pa3ioKeHUs, COCAUHEHUSA).

Mesicnpeomemmuoie ceasu



Peanu3zanust MeXNpeAMETHBIX CBSI3€M MpU KM3YyYEHUM XUMHUU B 8 Kiacce
OCYLIECTBJISIETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0mme ecTecCTBeHHO--HAYYHbIE TIOHITHS: HAyYHbIN (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHaJu3, CHUHTE3, KiIaccuukanusa, TMepUuoAUYHOCTh, HAOII0IECHHE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAJANOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUUN 3aps]l, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHME BEIECTBA, Ta3, (PU3NYECKUE BETUUYUHBI, €IUHHIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEPATBI, TOPHBIE MOPOBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BelecTBo U XMMHYeCKasi peaKkius

[Iepnonmueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalus, Kalabluid M HX
COCAMHEHU B COOTBETCTBUU C TIOJIOKEHHUEM 3JeMEHTOB B Ilepuommueckoi
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa: BHAbI XHUMHUYECKOM CBSI3H. THUIBI KPUCTAJUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUYECKON PEHIETKH U
BHJla XUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHX BEIIeCTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYEeCKUX
COCMHEHU, TEHETUYECKasl CBSI3b HEOPTaHUUYECKUX BEIIECTB.

Knaccudukanus XuMuuecKux peakiii Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEUIECTB, MO TeIuioBOMYy 3¢ deKTy, 1Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XMMHUYECKHX IJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHUYECKUE
ypaBHEHUSI.

[Tonsitue o ckopoctn xuMuuyeckou peakiuu. [lonstne 00 00paTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusx. [IoHsTHEe 0 rOMOTE€HHBIX U TeTEepPOreHHBIX
peakuusx. [loustue o karanuse. [lonsTne o xumMmuyeckoM paBHoBecuu. DakTopsl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU M TMOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKuuu. CocrasieHue ypaBHECHUI



OKHUCJIUTEIIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HMCIIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus ANEKTPONUTUIECKON TUCCOUMUALINU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Karnonbl, aHnoHbl. MexaHM3M IUCCOLMALIMM BEIIECTB C PA3JIMYHBIMU BUJIAMU
XxuMHuueckoi cBsizu. Crenens aucconuanuy. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHL.

Peakuuu noHHOro oOMeHa. Y cia0BUs NPOTEKaHUsl peakluii HOHHOro 0OMeHa,
IOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWMCTBa KHUCIOT,
OCHOBAaHMI W cCOJEd B CBET€ MNPEICTABICHUNA OO0 BIEKTPOIUTUYECKOU
nucconuannu. KauecTBeHHbIE peakiuy Ha MOHBL. [IOoHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C MOJEISIMH KPUCTAUIMYECKUX PEIMIETOK HEOPraHWYECKUX
BEILIECTB — METAJVIOB UM HEMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJI0puaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKkuu
OT BO3JCHCTBHUS pa3IUYHbIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, MpPOLECCa JUCCOLMAMU KHCIOT, IIEJIOoYeld U COoJeH
(BO3MOXXKHO  HCIMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKU  MPOTEKAHMs]  PeakuMid  HOHHOrO  oOMeHa
(oOpa3oBanme oOcaaka, BBIIEICHUE Ta3a, OOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKUUN
(ropeHue, peakuuu pas3jIoKEHUs, COCIMHEHUs), PaclO3HABAHUE HEOPraHUUECKHUX
BEIIECTB C TIOMOINBI0 KAYECTBEHHBIX PEAKIUMd HA HOHBbI, pEUICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

Hemertanibl 1 MX cOeIMHEHUSA

OOmiass xapakTepucThKa rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENeHU OKuciaeHHs. CTpoeHue U (U3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOIE€HOB. XHMMHMYECKHE CBOWCTBA Ha MPHUMEPE  XJOpa
(B3aMMOJICIICTBHE C MeETaJUlaMHM, HEeMeTajulaMH, IMIeJo4yaMu). XJIIOPOBOJOPO/I.
CosnsiHasg KHCJIOTAa, XUMUYECKHE CBOMCTBA, IMOJydeHHUE, NMpumeHeHue. JlelicTBue
XJIOpa W XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHellnue XJIOpHIbI U HX
Hax0KJICHUE B MIPUPOJIE.

O6mas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHune u (u3NYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMKN KUCIOPOIa
U cepbl. Xumuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHUE, (PU3NYECKUE U
XUMHYECKHEe cBOMCTBA. OKCUABI CEpbl KAK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, (¢uU3MYECKHWE M XUMHYECKHE CBOicTBa (oOmme Kak
OpeICTaBUTeNsd Kiacca KHCIOT M crneuuduueckue). XUMHUECKHE PpEeakllvu,
JeKallie B OCHOBE IPOMBIIUIEHHOTO CHoco0a IMONYy4YeHHUsI CEpHOM KHUCIIOTHI.
[Ipumenenue cepHoi KUCIOThI. CONMM CEPHOW KHCIIOTHI, KAUECTBEHHAs pEaKLMs Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOAEC. XHUMHUUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JI0KH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPAICHUS.

OOmiast xapakTepucTuka 3yeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PAaCHPOCTPAHEHHUE B IPUPOJIE,
dbusnueckne u XuMHueckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nyUecKre 1 XUMUYECKHUE CBOMCTBA, MOJydeHne U npumeHeHue. Coiam aMMOHus,
X (U3HYECKUE U XMMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiys Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MojydeHue, (PU3nuecKue M XUMHUYECKHe
cBoiicTBa (0OLIME KaK MPEJCTaBUTENs Kiacca KUCIOT W cHenupuyecKkue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MMHEpaJIbHBIX
ya00peHnil. XuMrU4YecKoe 3arps3HeHUe OKPYIKaIoIIe Cpelibl COeMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUWE BO3AyXa, MOYBbI W BoAoéMoOB). Docdop,
aiuoTpornHbie Moaudukanuu Gocdopa, puzmyeckue M XUMHUYECKHE CBOMCTBA.
Oxkcun dpochopa (V) u dbochopnas kucnora, GU3ndecKkue 1 XUMUIECKUE CBOMCTBA,
nosyuenue. Mcnonas3oBanue GpocdaToB B Ka4YeCTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mas xapakrtepuctuka 31aemMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHUSA.  YTJIEpOoJd,  aJUIOTPONHbIE
Moau(pUKalMM, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npupone. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACWCTBHE HAa J>KUBBIE OPTraHU3MBI,
NOJIy4YEHHE U MPUMEHEHHE. DKOJOTMYECKHe MpOOJEeMBbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumote3a mno0anbHOrO TOTEIJICHUS KJIMMAaTa, IMAPHUKOBBIN
s dext. YronpHas KucioTa U €€ Coiu, uX (pU3ndecKue U XMMUYECKHUe CBOMCTBA,
nojiyueHue W mnpumeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHne kapOOHATOB B OBITY, MEIMLIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[TepBoHavasibHBIE TOHATHS 00 OPraHUYECKHUX BEIMIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIULEPUH, YKCYyCHAs! KUCIIOTA).
[TpupoaHble HMCTOYHUKU YIJIEBOJOPOAOB (yrojib, HPUPOAHBIA Ta3, HeDTh),
OPOAYKThl UX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCNIKaX, YIJIEBOIaX — U MX
polli B OKM3HM YeNOBeKa. MaTepualbHOE €IMHCTBO OPTraHUYECKUX W
HEOPTraHUYECKUX COEIMHEHUI.

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOWCTBA, IMOJIY4YEHUE U
npumeHenue. CoenuHEHHWs KpemMHHUs B mpupojae. OOmme mnpeacTaBieHUs 00
okcuae kpemuus (IV) u kpemHueBor kuciaore. CHIMKaThl, UX HCHOJIb30BaHUE B
ObITY, B IPOMBINIJIEHHOCTH. BaxkHei1ne cTpouTenbHble MaTepualibl: KEpaMuKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiieMbl 6€30macHOr0 HCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBE/ICHUE KAY€CTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBITHI, OTpaKalIue (QU3NYECKHUEe M XUMHUYECKHE CBOMICTBa
raJjoreHOB M HUX COCIWHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUAIIOR),
O3HAKOMJIEHHE C oO0Opa3naMmu XJIOPUJOB (TajJOT€HHUIOB), O3HAKOMIJICHHE C
oOpa3znamMu cepbl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOyTrIMBaHUs caxapa Ioj JACHCTBUEM
KOHILICHTPHUPOBAHHON  CEPHOM  KHUCJOTBI, M3YYEHUE XHUMHYECKHX CBOMICTB
pa30aBIECHHON CEpHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
MOH U HaONIOJICHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMIJICHHE C (DU3UUYECKUMU
cBoiicTBamMu a3zora, (ochopa W HX coeAUMHEHUH (BO3MOXKHO WCIIOIH30BAHUE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (HOchHOPHBIX yI0OpEeHUH, MoayyeHue,
cobupaHue, paclio3HaBaHWE W M3y4YeHHWE CBOMCTB aMMHaka, IIPOBEICHUE
KAueCTBEHHBIX pEakiuii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YUYCHHE MPU3HAKOB
UX IIPOTEKAHHUsI, B3AMMOJIEUCTBAE KOHLIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEBIO
(BO3MOKHO MCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4eHUE MOJEIIen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
IpoLIECCOM  aACOpPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YTJIEKHUCIIOTO Tra3a, MPOBEJICHUE KAaYeCTBEHHBIX pEaKIuii Ha KapOoHAT U
CUJIMKAT-UOHbl W H3YyYEHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIMEN CHUJIMKATHOM IMPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxkHele HeMeTaUIbl U UX COCTMHEHUS.

MeTausibl 1 UX COeIMHEHU S

OO6mrast xapakTepUCTUKAa XMMUYECKUX 3JIEMEHTOB — METAJIOB HA OCHOBaHUU
ux noJiokeHuss B llepumogmueckor cucreme xumuuyeckux snemeHtoB [, .
MenpaeneeBa u cTpoeHusi aToMOB. CTpoeHHE MeTa/uioB. MeTtaminyeckas CBsI3b U
METAUIMYECKAs  KPUCTAUIMYECKAss  PEHmETKA.  DIEKTPOXUMUYECKHU Pl
HANPsHDKEHUH MeTauioB. OU3NYECKre U XUMUYECKHE CBOMCTBa MeTayioB. Oomue
CrocoObl MOMy4YeHus: MeTamioB. [loHSATHE O KOpPpOo3uM METauioB, OCHOBHBIC
crocoObl 3auuThl X OT Koppos3ud. CrjaBel (CTallb, YyTyH, AIOPATIOMUHUH,
OpoH3a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsie mMeTamibl: noyoxkeHue B llepuognueckon cucrtemMe XMMHYECKUX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXKJICHUE B MPUPOJE.
duznyeckue U XMMUYECKHE CBOMCTBA (Ha MpuMepe HATpHs U Kasus). OKCUIbI U



TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHHe IIENOYHbIX METaIOB M HX
COE€IMHEHU.

IIlenouyHO3eMENBbHBIE METAJIbl MarHMui M KaJdblMK: MOJOXCHHUE B
Ilepnonnueckon cucreme xuMmuueckux 3ieMeHToB [[. 1. MenneneeBa, ctpoeHune
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKkne 1 XUMHYECKUE CBOMCTBA MarHus
U Kanplusa. BaxHeiive coeauHEHUS Kaiblusg (OKCUJ, THUIPOKCHUA, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIIOMUHUI: TI0JI0)KeHUE B [leproinueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToMa, HaXOXJCHHE B mnpupoje. dusznueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA W THIAPOKCHIA
ATOMHUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B npupone. PuU3MUECKHE H
XHMHUYECKHE CBOMCTBa kene3a. OKCuabl, THAPOKCHUIbI U cou kene3a (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJIyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KalbllUd W HATpUsl C BOJOM (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS KeEJe3a B KUCIOPOAE
(BO3MOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMW HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, [IMHKA, XKeje3a
(I1) u xenesa (III), mequ (II), HaGnrogeHNE M ONMUCAHUE TPOIECCOB OKPAIIUBAHUS
IUITAMEHU HWOHAMHM HaTpusl, Kajdus W Kajlblus (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUATIOB), UCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIICHHE SKCIEPUMEHTAIIBHBIX 3aJ]1a4d Mo TeMe «BakHeunmue
METAJUJIbl U KX COCUHEHHUS.

XUMHA U OKPYKAKIIafA cpeaa

BemectBa m marepuansl B INOBCEIHEBHOW JKU3HM 4YeJioBeKa. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuil B ObITy. IlepBas momoib npu
XUMHUYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolieh cpenbl (mpeaenbHas JOMyCTUMAas
KOHIIeHTpalus BeuecTs, aanee — [1/IK). Ponb xuMuu B perieHun 3KoJI0ruyecKux
npoosieMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHBIE
MaTepUabl).

Mescnpeomemmnuie ceazu



Peanuzanus MeXnpeIMETHBIX CBs3ed NpU HM3YyYEeHUH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BAaHHE Kak OOIMIMX €CTECTBEHHO-HAyYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU /ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO ITHKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHATHA: Hay4YHBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpusl, aHajdu3, CHHTE3, KiIacCupuKalusi, MEepUOJUYHOCTh, HaOIIOJCHHE,
DKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEpPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 deKT, TEXHOIOTUSsI, MAaTEPUAIIBI.

Owuszuka: Marepusi, aTroM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbl, PAJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
HOJYNPOBOJHUKH, AUDJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
peméTka, CIiaBbl, (U3MUYECKHUE BEIMYUHBI, €IUHUIBI U3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COMHIIE.

buonorus: ¢otocunTes, npixaHue, Ouocdepa, dKOCUCTEMA, MUHEpPAIbHBIE
yI0OpeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpANbl, TOPHBIE MOPOBI,
MOJIE3HbIE UCKOIAEeMbI€, TOIIIIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIETO
0o0pa3oBaHUsl JTOCTUTAIOTCS B XOJ¢ OOy4YeHHs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJILHON JIEATEIbHOCTH B COOTBETCTBUU C TPAJUIIUOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMH UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOlecTBe MpaBWIaMU M HOPMaMM TOBEICHHS U CIIOCOOCTBYIOT MpoIeccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIM3AIMU O0YHArOIITXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTpPaXarT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCS ~ CUCTEMON TMO3WTUBHBIX IIEHHOCTHBIX OPUEHTALUA U
paclIMpeHre ONbITa AESTEIbHOCTU Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) mIaTpUOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOIIIEHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEJuI0, TMOHUMAHUSI 3HAYCHHUS XUMHUUYECKON HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMH(pOpMaiuenn o
NEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax M NpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM M JAPYIHX  BHAAX
NEeSTeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOHN JEATENbHOCTU MPH
BBITIOJTHEHUN Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ]]a4, BBIIOTHEHUU XUMHYECKUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOINM B TIPOIIECC€ OTOM y4eOHOW NEATeNbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHE U IIOCTYIIKM CBOMX TOBAapHIIE C MO3ULUHU
HPaBCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIECTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pPEakivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBIISIOLIUE
OCHOBY JJI MMOHUMaHHUS CYIIHOCTUM HAy4YHOW KapTHUHBI MHUpa, MpEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SX YEIOBEKA C
MPUPOIHOM CPEZION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOJMMbIE I OOBSICHEHUS HAOIIOAAeMBbIX MPOLIECCOB U SBIICHUM,
MO3HABaTEIbHON, MHGOPMAIMOHHOW M YUTATENbCKOM KYyJIBTYpPbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITENILHON Pa0bO0Thl C yUEOHBIMHU TEKCTAMH, CIIPABOYHOM



JUTEPATYPOr, JIOCTYMHBIMA TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYyYCHHIO M TIO3HAHUWIO, JFO003HATENHHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIENOBATEIbCKON
JESATENHLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHSI OOy4YeHUS B
JIaJIbHEUIIIEM;

4) gpopMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HaHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370POBBIN 00pa3 *KWU3HHW, OCO3HAHWE TOCICICTBUNU WU
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOMIsl, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid 0€30MacHOCTH TIpu  OOpalieHun ¢
XUMUYCCKUMHU BEIIECTBAMH B OBITY M pEaTbHOU KU3HH,

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUEeHUIO TTpodeccuii U Tpyia pa3InyHOTO PO/Jia,
YBOKCHHE K TPYJAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHCJIE Ha
OCHOBE TPUMEHCHHUS TMPEAMETHBIX 3HAHUW 110 XHWMHH, OCO3HAHHBIA BBIOOP
WHINBUYyJIbHON TPAeKTOPUHU MPOAOHKEHUS 00pa30oBaHUs C YIETOM JTMIHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHentHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHATBLHOMN Cpejie;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKH IIeJIECOO0pa3HOEe OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HMU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TOHMMAaHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
paBuI 0€30MMaCHOTO MTOBECHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIHSX,
YTPOXKAFOIINX 3I0POBBIO U )KU3HU JTOJICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJIy4aeMbI€ MPU U3YYCHUU XUMHH, IS
pelieHus 3a1a4, CBI3aHHBIX ¢ OKPY>KaloIel MPUPOIHON CPEIOM, JJIsI TTIOBBIIIICHUS
YPOBHSI  DKOJOTHYECKOW KyJNbTYpPhl, OCO3HAHHUSA TJOOATBHOTO  XapakTepa
AKOJOTHYCCKUX TMPOOJIEM M IMyTeH WX PEMICHUS MOCPEICTBOM METOJO0B XHWMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATbBI

B cocraBe wMeTampeIMETHBIX pe3yJIbTAaTOB BBUICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHPOBO33PECHHS OOIIEHAYYHBIE TMOHATHS (3aKOH, TEOpHs,
IPUHITAI, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX IpEeAMETax W ITO3BOJISIOT Ha
OCHOBE 3HAHUU U3 ATUX MPEIMETOB (HOPMHUPOBATH MPEIACTABICHUE O IETOCTHOU



HAy4YHOW KapTHHE MHpa, M YHUBEPCaAIbHbIC YueOHbIE JACHCTBUS (IT03HABATEIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecreyruBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jioruyeckue AeiicTBHA:

YMEHUSI HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOCHHH
3HAHUU: PACKPBIBATh CMBICI XUMHUYECKUX TMOHSATUN (BBIACIATh WX XapaKTEPHbIC
NpPU3HAKH, YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU MOHSTUSIMH), UCHOJIb30BAThH
MOHATHUS JIS1 OOBSICHEHUS OTJIECIbHBIX (PAKTOB U SBJICHHM, BRIOWpPATh OCHOBAHUS U
KpUTEpUU JUIS KIAaCCU(PUKAIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEaAKIIUH,
yCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHUH),
JIEJATh BBIBOJBI U 3aKIOUEHU;

yMEHHE TPUMEHATh B TIpoIlecce IO3HAHWS TOHATHA (TIpeAMETHhIE |
MeTanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICNIN, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJ JJEMEHTa), XUMHU4Yeckas ¢opMyna W ypaBHEHUE
XUMHUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aj1a4, C YIETOM
3TUX MOJEJIBHBIX MPEACTABICHUM BBISIBIATH M XapPAKTEPHU30BaATh CYILECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEJACTBEHHBIE CBSI3U U
MIPOTUBOPEUHS B U3yHAEMbIX IPOIIECCAX U SIBIICHUSIX.

Bba3oBble ucciaeaoBareabCKHUe AelCTBUSA:

YMEHHUE MCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAaYECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJii (OPMHUPOBAHUS THUIIOTE3bI IO
IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOPETCHUE OIbITa 110 IUTAHUPOBAHUIO, OpPraHU3AIMd W IPOBEIACHUIO
YYCHUYECKHX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBOJIBI 10 PE3yJbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIIATh OTUET
0 MpoJieIaHHON padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, aHAIMU3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMUHBIX BUJIOB U (OPM MPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOIO COJEpKaHUsA, CIPABOYHbIC
nocobus, pecypcbl MHTepHeTa), KPUTHUECKH OIICHHWBATh IIPOTHBOPCUYMBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3alpPOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONpPENEIEHHOTO THIIA, TPUOOPETEHUE ONbITA B
o0JacT UCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHUE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSATENIbHO BHIOMpATh ONTUMAJIBHYIO (JOpMY MpeCcTaBIeHUs HHPOPMAIINH U
WUTIOCTPUPOBATh PpEIIaeMble 337a4d  HECIOKHBIMU CXEMaMH, JuarpammaMu,
apyrumu popmamu rpadvki 1 UX KOMOMHALKSAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBAThb B Ipolecce Y4YeOHOU W
UCCIIEJIOBATEIbCKON N1eATENbHOCTH UHPOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HAa COCTOSIHME OKpYyKarouehd NpUpoaHON
Cpelpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIe Y4eOHbIe 1eiCTBHA:

yMEHHUS 3aJlaBaTh BOINpPOCHI (B XoJe auaiora W (WiIu) JUCKYCCHUM) TIO
CyliecTBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  TPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1a4u;

YMEHUS  NPEJCTaBIATh  NOJYyYEHHbIE  pPE3yJbTaTbl  [MO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1ab0paToOpHOI pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPpYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEIOBATEIbCKOM  AESATENBHOCTH MPU  PELICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3uiuid (00CyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOpPIUHAIUS
COBMECTHBIX JCHCTBUM, OINpEICICHHEe KPUTEPUEB [0 OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U PYTHE).

PeryisiTuBHBIE YHMBepCcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBJISITh, KOHTPOJIMPOBATH M MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NeSTeNbHOCTh, BIOUPATh Hanbosee 3PpPpeKkTuBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
NO3HABATENBHBIX 33Ja4, CaMOCTOSTEIbHO COCTaBJISATh WIM KOPPEKTUPOBAThH
MPEIJIOKEHHBIM QITOPUTM  JAEHUCTBUUA NPU BBINOJHEHUU 33JaHUM C Y4YETOM
IOJyYEHUS! HOBBIX 3HAHUU 00 HM3yuyaeMbIX OOBEKTaX — BEILECTBAaX M PEaKIMSIX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHHUE
UCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUU 3aJIaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX peE3yJbTAaTOB IO OCBOCHHUIO 005A3aTEIbHOrO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepasibHOM pabodeil mporpaMMoHu,
BBIICJIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS Hay4yHblE€ 3HAHUS, YMEHUS U CIOCOOBI



nedcTBUl, crnenuduUecKkue IS IpeAMeTHOHM o0nacth  «XUMHUS», BHUIBI
NEATEIbHOCTH 10  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHUSIX.

K xonmy oOydenus B 8 kiacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e pAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpOIHAST M HEOJHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHB
OKUCJICHMS, XMUMHUYECKasl peakius, Kiaccuukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHHUS, PEaKIUU 3aMEUIEeHUs, pPeaKuu
oOMeHa, PK30- ¥ SHJIOTEPMHUUECKHE PEAKIINH, TEII0BOM A((EKT peakinm,
SAIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOuTalb, PaaAUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIpPHAS W HEMOJSpHAs KOBAJICHTHAs CBS3b,
WOHHAs CBsI3b, MOH, KATMOH, aHUOH, PACTBOP, MaccoBas JOJs BEIIECTBa
(mpolieHTHAs! KOHILIEHTPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATUHA U
MPUMEHSTh 3TH OHATHUS IPU ONMCAHUM BELIECTB U UX MPEBPALLCHHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJISI COCTaBJieHHs (popMyn
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

e ONpENENsATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCIEHUS  DJEMEHTOB B  OWHApPHBIX  COCJUHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEOUHEHHN MO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHass M HOHHAas) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpseiBaTh cMbIciH Ilepuonnueckoro 3akona JI. W. Mengeneena:
JEMOHCTPUPOBATh TNOHUMAHHUE MEPUOANYECKON 3aBUCUMOCTU CBOICTB
XUMHUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUs1, 3aKOHA ABOTrajipo;

e ONUCHIBATH M XapakTepuszoBaTh TaOIMuHYyI0 (Qopmy Illepuomuyeckoit
CHUCTEMBbl XHMMHMYECKHX DJJEMEHTOB: pa3auyaTh I[OHATHS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJBIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabiaune «llepumomnueckass cucTteMa XuMHYeckux diemeHToB J[. U
MeHneneeBay ¢ UACIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO IEKTPOHOB
U paclpeiesieHHe UX M0 SJEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 4YMCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TEIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMH MOJIEKYJIISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU TMPOTEKAHUS XHUMHYECKUX IPEBPAIICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYHO MacChl
BEILIECTB, MAaCCOBYIO [OJIF0 XHMHYECKOrO0 »3JIeMEHTa 1o (opmye
COEAMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaKInu;

MPUMEHSITh OCHOBHBIC OIEPAIMM MBICIUTEIBHON JNEATeIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTU3aluIo, KiIacCUu(UKaIUIO,
BBISIBJICHUE MPUYUHHO--CIEJACTBEHHBIX CBA3EU — ISl U3YyUYEHHUS] CBOMICTB
BEIIECTB U XHMHUYECKHX PpPEAKLIHM, €eCTECTBEHHO-HAYyYHbIE METO/bI
NO3HAHUA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasbHBIM U MBICJICHHBIN );

CIEIOBATh  MpaBWJaM  MOJIb30BAHUS ~ XUMHYECKOM  TOCYAOM U
7abopaTopHbIM  000pYy/IOBaHHEM, a TakKXKe TMpaBHIaM OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEILECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMUMHUYECKHE  SKCIHEPUMEHTHl MO
pPacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(;makmyc, heHondTanent, METUIIOPAHK U APYTHE).

K koHiry oOyueHnusi B 9 kiacce npeaIMeTHbIe pe3yibTaThl HA 0230BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

pacKpbIBaTb CMBICI OCHOBHBIX XWMHMUYECKUX IOHATHUN: XWMHUYECKUU
JIEMEHT, aTOM, MOJIEKyJd, WOH, KaTHOH, aHUOH, IPOCTOE BELIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHCJICHHUS, XUMHUYECKasl PEeaKIysl, XUMUYECKasi CBsI3b, TEIUIOBOM 3 ekt
peakuuy, MOJb, MOJSIPHBIA  O0BEM,  pAaCTBOp,  AJIEKTPOJIUTHI,
HEAIEKTPOJIUTHI, SJIEKTPOJIMTHUYECKAs IUCCOLMALMs, PEaKIMU HOHHOIO
oOMeHa, KaTaJu3aTop, XHMMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENbHbBIE pPEAKIIHUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasl CBSI3b (KOBaJEHTHAs, MOHHAs,
METaJNINYEeCKas), KpHUCTAJUIMYECKass pEIIETKa, KOppO3us METAILIOB,
CIUIaBBbl, CKOpPOCTb XHUMHYECKOW pPEaKUWH, NPEIeIbHO IOIMyCcTHMas
koHueHTpanus [TJIK BemiecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHMUYECKMX TMOHATHH U
MPUMEHSITh 3TU TOHSTHUS MPU ONMMCAHUY BELIECTB U UX MPEBPAILICHHUII;
UCTIOJb30BaTh XMMHMUYECKYI0 CHMBOJMKY [UIsl COCTaBJIeHHS (GopMyl
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPEAEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX PpA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAs, METaJUIMYEeCKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA 10 XUMHUYECKOU (GopmyJie, XapakTep Cpenbl B
BOJHBIX PACTBOpPAX HEOPTraHWYECKUX COCAMHEHHM, TUI KPUCTALITUMYECKON
PELIETKN KOHKPETHOTO BELIECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona [J[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMCHIBaTh W XapaKTEPHU30BaTh
Tabmunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas mnoArpynna (A-rpynma)» U «mnoOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaUYEeHUs, KOTOpPbIE MMEIOTCS B NEPUOAMYECKON Tabmiuie, cC
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
3JeMEHTOB (cocTaB H  3apsij sapa, oOIlee 4YUCIO DJIEKTPOHOB U
pacmpenieyieHie HMX T0 JJICKTPOHHBIM  CJI0SIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COEJIMHEHHI B
npeaenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYAcCTBYIOLIMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, MO0 M3MEHEHHUIO CTENEHEW OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U CleuuPUUecKue XUMHYECKUE
CBOMCTBAa MpPOCTBIX M CJOXHBIX BEILECTB, MOATBEP)KIAs OMUCAHUE
OpPUMEPAMH MOJIEKYJISIDHBIX W HMOHHBIX YPaBHEHUHA COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIIHM;

COCTaBIIATb YPAaBHEHUS DJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
LEJI0YEN U COJIEH, MOJIHBIE U COKPAILLEHHBIC YPABHEHHUS PEAKLIUI HOHHOT'O



oOMeHa, ypaBHEHHUs pEaKIHil, TMOATBEPKAAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIeCTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TPOTEKaHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO — MacChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEHTa 10 (dopmye
COEIMHEHMSI, MAaCCOBYIO JIOJIO BEUIECTBA B pacTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PeaKkluu;

coOnolaTh  MpaBWia  MOJb30BAaHMS ~ XMMHYECKOM  mocyaol U
7a0opaTopHbIM  OOOPYJIOBAaHMEM, a TaKXke ImpaBujia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TI10 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYECHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIECTB (AaMMHAKa M YTJICKHUCIIOTO rasa);

NPOBOJIUTh  PEAKIHMH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uonun-, Kapbonat-, ¢ocdar-, CHwIMKaT-, Cyiabdar-, TUIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI HM3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PacTBOpax HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlX MBICTUTEIIBHON JIEATeTLHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTHU3aIluI0, BBIIBICHUC
NPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi M3Y4YEHUs CBOWCTB BEIIECTB U
XUMUYECKUX peaKkluid, €CTeCTBEHHO-HAy4YHbIE€ METOJbl TMO3HaHUS —
HaOJIFOICHUE, M3MEpPEeHHe, MOJCIMPOBAHNE, JKCICPUMEHT (peaabHBIM U
MBICJICHHBI ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koaun4yecTBo 4acoB
Ne HaumeHoBaHue pa3ieioB U
KoHTpobHBI
n/n TeM MPOrpaMMbl Beero OHTPO ¢
padoThI
Paznen 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumus — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5
' MPAKTUYECKOU JIEeATETbHOCTH
YyeJoBeKa
BemecTBa 1 xuMuueckue
1.2 15 1
peakimn
Hroro no pazaeny 20

Pa3nes 2. BaskHelimne npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB

Boznyx. Kucnopoa. Ilonstue

2.1 6
00 okcHuaax
29 Bonopoa.llonstue o kucnorax 2
' U COJISIX
73 Boga. PactBopsl. [Tonsitue 06 5 1

OCHOBAaHMUAX

OCHOBHBIE KJ1acChl
24 . 11 1
HEOPraHUYECKUX COCAVUHEHUIN

Hroro no pazaeny 30

IIpakTH4eckune

DJIeKTpOoHHbIe (LM (ppPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl

bu6nmnoreka [JOK
https://m.edsoo.ru/7f41837¢

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

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

Paznen 3. Illepuoanueckuii 3axoH u Ilepuoanyeckasi cucremMa xumudeckux 3jeMeHToB JI. U. MenaeneeBa. CTpoeHne aToMOB.



Xumuueckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE peakmmun

[Iepronnueckuii 3aKOH U
IIepuonnueckas cucrema

3.1
XUMUYeCKUX djiemeHToB 1. 1.
Menpnene-eBa. CTpoeHne atoma
XuMuyeckas CBA3b.

3.2 OKHUCITUTEITBHO-

BOCCTAaHOBUTCIIbHBIC pCaKINN

Htoro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

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

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

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢c
bubmuoreka [{OK
https://m.edsoo.ru/7f41837¢c



9 KJIACC

Ne ni/m
nmporpaMmmMmabl Bcero
padoThbI
Pa3pnen 1. BemecTBo 1 XMMH4YeCKHE PeaKIUH
11 [ToBTOpEeHME U yriayOneHue 3HaHUI 5 |
' OCHOBHBIX Pa3JIeiioB Kypca 8 Kiacca
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUECKHUX 4
' peaxiuii
13 DNEKTPOIUTHYECKAs JUCCOLUALIUS. 2 1
' XHUMHUECKHE PEaKIMi B PaCTBOPax
Hroro no pazaeny 17
Pa3neu 2. HemeTanibl M X COeIMHEHHUS
21 OO011ast XapaKTepUCTHUKA XUMHUECKUX 4
' aneMeHToB VIIA-rpynmel. ["anorensl
OO011ast XapakTepUCTHKA XUMHUECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u e€ 6
COEJIMHEHUS
OO11as XapakTepUCTHKA XUMHUECKUX
23 aneMeHTOB VA-Tpynnbl. A30T, Gpocdop u ux 7
COEJIMHEHUS
OO0mast XxapaKTepUCTHKA XUMHUECKUX
2.4 aneMeHToB IVA-rpynnsl. Yriepon u 8 1

KosanuyectBo 4yacos
HaunmeHnoBaHMe pa3/ie/ioB U TeM

erMHI/Iﬁ U UX COCAUHCHUA

KoHnTpoJbHbIe

IIpakTHYeckue

padoThI

DJICKTPOHHBIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubmnorexa [JOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

bub6nmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636



Hroro no pazaeny

Pa3gen 3. MeTaJIbl M UX COCAUHEHUS

3.1 OO01me CBOMCTBA METAIIIOB

3.2 Bakneiiime MeTaIbI 1 UX COSTUHEHUS

Hroro no pazneny

Pa3nes 4. Xumus u oKpysKawomas cpeaa

4.1 BemectBa 1 MmaTepuaibl B )KM3HU 4EJIOBEKA

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

25

16

20

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
bubnmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmmorexa [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636







IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
Ne
w/n Tema ypoxka

[Ipenmet xumuu. Poiab XuMMUH B )KU3HU
yeoBeka. Tena u Bemecrsa

IlonsTHe 0 MeTOAAaX MO3HAHUS B XUMUH

[Tpaktuyeckas padora Ne 1 «IIpaBuna
paboThl B 1a00OpaTOPHH U PUEMBI
oOparmieHus ¢ 1a60paToOpHBIM
000py1I0BaHUEM

Yucreie BemrecTBa U cMmecr. CrmocoObl
paszeseHust cMecen

[TpakTuueckas padora Ne 2
«Paznenenue cmeceit (Ha mpumepe
OUYHCTKU MOBAPEHHOM COJIN)»

ATOMEI 1 MOJICKYJIbL

XHUMHUYECKHE 3IEMEHTRI. 3HaKH
(CI/IMBOJ'IBI) XUMHUYCCKUX 3JICMCHTOB

IIpocTsle U CIIOKHBIE BELIECTBA

ATOMHO-MOJIEKYJIIPHOC YUCHHE

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTn4yeckue
padoThbI

Jara
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTejibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c
but6mmoreka [JOK
https://m.edsoo.ru/ff0d227e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d23dc

bubnuoreka [JOK
https://m.edsoo.ru/ff0d26ca

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c
but6mmoreka [{OK
https://m.edsoo.ru/ff0d2be8
bubmmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c
bubmnoreka [JOK



10

11

12

13

14

15

16

17

18

19

20

3aKOH MOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckas popmyia. BameHTHOCTh
aTOMOB XUMUYECKUX JIEMEHTOB

OTHOcuTeNnbLHAsA aTOMHAas Macca.
OTtHOCHUTENIbHAS MOJICKYJISIpHAA Macca

MaccoBas J0JIs1 XUMHYCCKOI'O 3JIEMEHTA
B COCIUMHCHHNUN

KonunuectBo BemecTBa. Modb.
Momnsipnas macca

dOu3nyeckne U XUMHUYECKHUE SIBICHHS.
Xumuaeckas peaKknus

[Tpu3Haky U yciaoBUsI MPOTEKAHUS
XUMHUYECKHUX PeaKIHii

3aKOH COXpaHEHHs MacChl BEIIECTB.
XUMUYECKUE YpaBHEHUS

BrrunciieHus KOau4ecTBa, MacChl
BEIIIECTBA 10 YPABHCHHUAM XUMHUYECKUX
peakuui

Knaccudukanmss XuMUUeCKUX peakinii
(coemuHeHuUs, pa3IoKeHHUS,
3aMeleHus, o0OMeHa)

M. B. JIoOMOHOCOB — y4€HBbIii-
sHIMKIoneauct. O6o0ieHue u
cUCTEMAaTHU3alysl 3HAaHUM

Konrponsnas pabora Nel no reme
«BemecTBa 1 XUMUYECKUE PEAKLIMM

https://m.edsoo.ru/ff0d2d50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323¢
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
https://m.edsoo0.ru/ff0d5230
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6
bu6mmorexa [IOK
https://m.edso0.ru/ff0d3b88

bu6mmoreka [IOK
https://m.eds00.ru/ff0d5708

but6mmoreka [JOK
https://m.edsoo.ru/ff0d3{34

but6mmoreka [JOK
https://m.edsoo.ru/ff0d40c4

but6mmoreka [JOK
https://m.edsoo.ru/ff0d4290



21

22

23

24

25

26

27

28

29

30

Bo3nyx — cMech razos. Coctas
Bo3nyxa. Kucinopom — snemMeHT u
npoctoe BemecTBo. O30H

dusnueckue U XUMUYECKHUE CBONCTBA
KHCJIOpoa (peaKiui OKUCIICHUS,
ropenue). [lonarue o6 okcumax

CrniocoOblI 1osTyyeHHs KUCI0pOAa B
1a00paTOPUU U MIPOMBIIUIEHHOCTH.
IIpumeHeHue kucnopoaa

TennoBoit 3¢ ekt xumMuueckoi

pcakuuu, NOHATUC O TCPMOXUMHUYCCKOM

YpaBHEHHH, 3K30- U SHIOTCPMUUCCKUX
peaKImsx

TormBo (He(Th, yrojib U METaH).
3arpsi3HEHUE BO31yXa, CIIOCOOKI €T0
MPEOTBPAIICHHS

[Tpaktuyeckas pabora Ne 3 o Teme
«[TomyyeHnune u cobMpaHue KHCIOPOa,
W3Y4YEHHUE €r0 CBOMCTBY»

Bonopon — aneMeHT u npoctoe
BelecTBO. Haxoxxaenue B nmpupoje

dusnueckre U XUMHUYECKHE CBOMCTBA
Bojopoa. [Ipumenenne Bogopoaa

IlousTre 0 KMCIIOTaX M COJIIX

CrniocoOblI 1osryyeHHst BO0poia B
nabopaTtopuu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

but6mmoreka [{JOK
https://m.edsoo.ru/ff0d497a

bu6nunoreka [JOK
https://m.edsoo.ru/ff0d4790

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4c4a

bubnuoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d4dd0
Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
https://m.edso0.ru/ff0d50d2
but6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0



31

32

33

34

35

36

37

38

39

40

41

[TpakTrueckas padota Ne 4 o Teme
«Ilonydyenue u cobupanue BOAOPOA,
U3YyYEHHE €ro CBOMCTB)

Mosipabiii 00bE€M ra3oB. 3aKOH
ABoraapo

Beruucnenus o6bpéma, KonuyecTna
BEIIIECTBA ra3a 1o ero U3BeCTHOMY
KOJINYECTBY BEIIECTBA WU 00BbEMY

Brruucienus 00EMOB ra3oB 11O
YPABHEHUIO PEAKLIMU HA OCHOBE 3aKOHA
00BEMHBIX OTHOILLIEHUN Ta30B

du3nyecKue U XUMHUYECKHE CBOMCTBA
BOJbI

CocraB ocHoBauuii. [Touarue 00
WHJIUKaTOpax

Bopna xak pactBopurens. HacblieHHsie
Y HEHACBIILIEHHBIE pacTBOPBL. MaccoBas
JIOJISl BEILIECTBA B pacTBOPE

[TpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBieHne pacTBOpOB €
OIIPEIEeIEHHON MaCCOBOM 10JIe1
pPacTBOPEHHOIO BEILIECTBA»

Konrponsnas padora Ne2 o reme
«Kucnopoa. Bogopoxn. Boga»

Oxcunpl: cocTaB, KIacCUPHUKAIHS,
HOMEHKJIaTypa

ITonydyeHune u XUMHUUYECKHE CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4{42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

but6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

but6mmoreka [JOK
https://m.edsoo.ru/ff0d587a
but6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bubmmorexa [JOK
https://m.edsoo.ru/ff0dSeba

bubnuoreka [JOK
https://m.edsoo.ru/ff0d6342
bubnuoreka [JOK
https://m.edsoo.ru/ff0d664e
bu6nuoreka [JOK



42

43

44

45

46

47

48

49

50

51

KHUCJIIOTHBIX, OCHOBHBIX H aM(l)OTepHI)IX
OKCHJOB

OcHOBaHHUS: COCTaB, KJIACCU(DUKAIINS,
HOMEHKJIATypa

[TonydyeHue 1 XuMHUYECKHUE CBOMCTBA
OCHOBaHUH

Kucnotsr: cocras, kinaccudukaus,
HOMEHKJIaTypa

ITonmyuyenue u XMUMHUYECKUE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIATYPA,
CHOCOOBI OJYYECHHUSI, XUMHUUECKUE
CBONCTBA

[TpakTudeckas pabora Ne 6. Pemenue
SKCIICPUMCHTAJIBHBIX 3aJ1a4d IO TCME
«OCHOBHBIC KJIACChI HEOPTaHUUECKIX
COECIUHEHUIN

I'enermueckas CBA3b MCXKIY KilacCaMu
HCOPTaHNUYCCKUX COGI[I/IHeHI/Iﬁ

O000111eHIE U CUCTEMATH3AIIUS 3HAHUH

KonrponbHas padora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeMHeHuN"

HCpBBIe IIOIIBITKH Knaccn(pmcaunn
XUMHUYECKHUX 3IeMEHTOB. [IoHsaTHE O
rpymnmnax CXOoAHbIX 3JICMCHTOB

https://m.edsoo.ru/ff0d664e

bub6nuoreka [JOK
https://m.edsoo.ru/ff0d67ca
bu6nuoreka [JOK
https://m.edsoo.ru/ff0d67ca
bu6nuoreka [JOK
https://m.edsoo.ru/ff0dfee2
bubnuoreka [JOK
https://m.edsoo.ru/ff0dfee2

bubmuorexa [JOK
https://m.edsoo.ru/00ad9474

Bbubnunoreka [JOK
https://m.edsoo.ru/00ad9b7¢

bubmuoreka [JOK
https://m.edsoo.ru/00ad9as0
bu6mmorexa [IOK
https://m.eds00.1u/00ad9cb2

bubnmoreka [IOK
https://m.edsoo.ru/00ad9ela

bubnuoreka [JOK
https://m.edsoo.ru/00ad9ffa
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59

60

61

62

[Tepuoanueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUuMHYECKUX
anemenToB . 1. Menaeneera

[Tepuoipl, TPYIIIBI, MTOATPYIIIIHI

Crtpoenue atomoB. COCTaB aTOMHBIX
sanep. N3oTonsl

CtpoeHue 31eKTPOHHBIX 000JI0YEK
aTOMOB 3J1eMeHTOB I[lepuoanueckoit
cuctemsl JI. 1. Menaeneera

XapakTepUCTUKA XUMUYECKOTO
AJIEMEHTA 110 €ro MOJI0KEHUIO B
[Tepunonnueckoii cucreme /1. Y.
Meunpeneena

3nauenue [leproauyeckoro 3akoHa st
pa3BUTHS HAyKH U nipakTuku. []. 1.
MenneneeB — y4€HbIN, IEAror u
rpaxaaHuH

:‘)J'ICKTpOOTpI/IHaTeJ'IBHOCTB aTOMOB
XUMHNYCCKHX 3JICMCHTOB

HMonHas xuMuyeckas CBI3b

KopanenTHas IoJIsIpHasd XUMHUYICCKad
CBs3b

KopanenTHas HCTIOJIAIPpHAA XUMHUYICCKad
CBs3b

CreneHp OKUCIICHUSA

bu6mmoreka [IOK
https://m.edsoo.ru/00adas2¢c

bu6nmoreka [IOK
https://m.edsoo.ru/00ada52c
bubnuoreka [JOK
https://m.edsoo.ru/00ada342

bubnuoreka [JOK
https://m.edsoo.ru/00adabbc

bubmuoreka [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8
bu6nmoreka [IOK
https://m.edsoo.ru/00adac34
bubnuoreka [JOK
https://m.edsoo.ru/00adaab8
bu6nuoreka [JOK
https://m.edsoo.ru/00adaab9
Bbu6nuoreka [JOK
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65

66

67

68

OKUCIUTEIHHO-BOCCTAHOBUTEILHBIE
peakiuu

OKHUCIINTEIN U BOCCTAHOBUTEIN

Kontponbnas padota Ne4 o teme
«Ctpoenue aroma. XUMUYECKast CBS3b)»

PesepBHbIil ypok. O6001eHIE 1
cUCTeMaTH3aIHs 3HAHUI

PesepBHbIil ypok. O6001eHIE 1
CUCTEeMaTH3aIHs 3HAHUI

PesepBHbIil ypok. O6001eHIE 1
cUCTeMaTH3aIlHs 3HAHU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

https://m.edsoo.ru/00adae2
8

bubnuoreka [JOK
https://m.edsoo.ru/00adb076
bubmuoreka [JOK
https://m.edso0.ru/00adb076
bu6mmoreka [IOK
https://m.edso0.1ru/00adb486
bu6mmoreka [IOK
https://m.edsoo.ru/00adb33¢
bu6mmoreka [IOK
https://m.eds00.1ru/00ad9cb2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



9 KJIACC

Ne
n/n

KoanuyecTBo 4acoB

Tema ypoka KonTpoabHbie
Bcero
padoThI

Ilepnonnueckuil 3aK0H.
[Tepuonnueckas cuctema
XHMHYECKUX djieMeHToB /I, 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB XMMHYECKUX DJIEMEHTOB 1
MEPBBIX TPEX MEPUOOB

Knaccudukanus u HoOMeHKIaTypa
HEOPraHUYECKHUX BEIECTB

Bubl XHUMHYECKOM CBSI3U M THUIIHI
KPpUCTATINYCCKUX peHIéTOK

Kontponbras padota Nel o teme
«IToBTOpEeHUe U yriryOleHue 3HaHui 1 1
OCHOBHBIX Pa3/IeJioB Kypca § Kiaccay

K.]'IaCCI/I(bI/IKaHI/IH XUMHNYCCKHUX
peaKI_II/Iﬁ 10 PA3JIMYHBIM IIPpHU3HAKAM

[ToHsATHE O CKOPOCTH XMMUYECKOU
peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1
TETEPOTEHHBIX PEAKLIUIX

[ToHsiTE O XUMHYECKOM
paBHOBecUU. DAKTOPHI, BIUSIIONINE

IIpakTHyeckue
padoThbI

Hdara
H3YYeHM S

JIEKTPOHHBIE

nugposbie
o0pa3oBaTejibHbIE

pecypchbl

bu6mmorexa [IOK
https://m.edsoo.ru/00adb59e

but6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

but6mmoreka [JOK
https://m.edsoo.ru/00adb7e2
but6mmoreka [{OK
https://m.edsoo.ru/00adbac6

but6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

bu6nmoreka [IOK
https://m.edsoo.ru/00adbe9a

bubmuorexa [JOK
https://m.edsoo.ru/00adc28c



10

11

12

13

14

15

16

17

18

Ha CKOPOCTh XUMUUECKON PEeaKINH U
MOJIO’KEHNE XUMHYECKOTO
paBHOBECHS

OKHUCITUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakuun

Teopust 3IEKTPOIUTUYECKOMN
mucconuanmu. CHIIbHBIE U ci1a0bIe
DIIEKTPOJIUTHI

HNounble ypaBHEHUS peaknid

XUMHYECKHE CBOUCTBA KUCJIOT U
OCHOBaHUU B CBETE MpEACTaBICHUIN
00 AIIEKTPOIUTUIECKON JUCCOLIUAITUU

XMMHYECKHE CBOUCTBA COJIEU B CBETE
MpeICTaBICHHUIA 00
AIEKTPOJIUTUYECKON AUCCOLUALINT

[TonsiTHE O TUIpONIH3E CONEN

O000111eHrEe U CUCTEMATU3ALUS
3HaAHUH

[TpakTuueckas padora Ne 1.
«Pemenne sxcriepuMeHTaTBHBIX
3amad»

Kontponbnas padota No2 o teme
«DNEKTPOIUTHYECKAS JTUCCOLIUAITHSL.
XUMHUYECKUE PEaKIH B PACTBOPAX»

0611_[35[ XapaKTCPUCTHKA IraJIOIrCHOB.

bubnuoreka [JOK
https://m.edsoo.ru/00adcade

Bbubnuoreka [JOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

bu6nmoreka [IOK
https://m.edsoo.ru/00add5d8

bu6nuoreka [IOK
https://m.edsoo.ru/00add8b2

bu6nuoreka [JOK
https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

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

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

Bbubnnoreka [JOK



19

20

21

22

23

24

25

26

XHWMUYECKUE CBOMCTBA HA PUMEPE
xJjiopa

XnopoBogopoa. CosisiHast KUCIOTA,
XUMHYECKHUE CBOMCTBA, MOJyYEHHUE,
MIPUMEHEHNE

[TpakTuueckas pabora Ne 2 o teme
«ITonmyueHne COMAHON KUCTOTHI,
U3y4YeHUE €€ CBOMCTB»

Beruncienus no ypaBHEHHUSIM
XUMHNYCCKUX peaKHHﬁ, €CJIN OAUH U3
peareHTOB J1aH B H30BITKE

OO0m1as XxapaKTepUCTUKA JJIEMEHTOB
VIA-rpymibl

AnnoTpornHbie MOAU(GUKAIIUN CEPBHI.
Haxoxnenue cepbl 1 €€ coeTMHEHUI
B MpUpoJe. XUMUYECKHE CBOMCTBA
cepol

CepoBoaopoi, CTpoeHHUE,
dbuznyecKkrue 1 XUMHUYECKHE CBOKUCTBA

Oxkcuppl cepbl. CepHas KUCIIOTAa,
buznuecKkrue 1 XUMUYECKUE CBOWCTBA,
MIPUMEHEHUE

XUMHYECKUE PEaKInu, JeKaIue B
OCHOBE MIPOMBIIIJICHHOTO CIIoco0a
MOJIyYEHUSI CEPHOM KUCIIOTHI.
XUMHYECKOE 3arpsA3HEHUE
OKpY2KaroIiel cpeaibl COCAUHESHUSIMU

https://m.edsoo.ru/00addfe
2

bubmuorexa [JOK
https://m.edsoo.ru/00ade104

Bbubnuoreka [JOK
https://m.edsoo.ru/00ade348

bubmuorexa [JOK
https://m.edsoo.ru/00ade488

bubmnoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [IOK
https://m.edsoo.ru/00ade802

but6mmoreka [{JOK
https://m.edsoo.ru/00adea28

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a



27

28

29

30

31

32

33

34

cepul
Brlunciienne MaccoBOil JOJIM BBIX0J1a
MPOAYKTa pPEaKUUU

OO01mas xapakTepUCTHKA dJIEMEHTOB
VA-rpynmnsl. A30T, pacipocTpaHeHHE
B IIpupoae, Gpu3nveckue u
XHMHUYECKHE CBOMCTBA

AMMHaK, ero pu3nvecKue u
XHUMHYECKHE CBOMCTBA, MOyYeHUE U
pUMEHEHNE

[TpakTuueckas pabora Ne 3 o Teme
«[lomyueHne aMmmuaKa, U3y4eHHe ero
CBOMICTB»

A3oTHas KucioTa, e€ husnueckue u
XUMUYECKHE CBOWCTBA

Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHS B KaueCTBE MUHEPAJIbHBIX
ynoOpeHuii. XuMHU4ecKoe
3arpsi3HEHUE OKPY>KaIoIIEei cpebl
COCIMHEHUSIMU a30Ta

docop. Oxeun pochopa (V) u
docdopnas kucnota, pusndeckue u
XUMHYECKHUE CBOICTBA, MOIyYCHUE

Hcnonb3oBanue GocdaToB B
Ka4yecTBE MUHEPAJIbHBIX y100peHUH.
3arpsi3HeHue NPUPOTHON CpeIbl
dbocharamu

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bu6nuoreka [JOK
https://m.edsoo.ru/00adeea6

bu6nuoreka [JOK
https://m.edsoo.ru/00adf004

bubmuorexa [JOK
https://m.edsoo.ru/00adf180

bubmuorexa [JOK
https://m.edsoo.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

but6mmoreka [JOK
https://m.edsoo.ru/00adf68a

bu6nuoreka [IOK
https://m.edsoo.ru/00adfc20
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36

37

38

39

40

41

42

43

VYraepon, pacipocTpaHEHUE B
npupoje, GU3HIeCKUe 1 XUMHISCKHE
CBOMWCTBA

Oxcunpl yraepona, ux pusnueckue u
XMMUYECKHE CBOWCTBA.
DKosiornyeckue npooIemsl,
CBsI3aHHBIE C OKCUAOM yraepona (IV)

VYrospHasg KUCI0OTa U €€ COJIN

[TpakTuueckas pabora Ne 4 o Teme
"[lTonyueHne yriaekucioro rasa.
KavecTBeHHas peakiys Ha KapOOHaT-

HOH

[lepBoHayanbHbIE MOHATHUS 00
OpraHMYECKUX BEIIECTBAX KakK O
COEIMHEHUSX yriepoaa

Kpemuuii u ero coequHenus

[Tpaktuyeckas pabora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«BaxHeue HeMeTaIbl ¥ UX
COCTMHECHUS

KonTponbhas padorta Ne3 o teme
«Baxuennme HeMeTaJUIBI U UX
COEIMHEHUSD

OO0m1as xapakTepucTUKa
XAMHYECKHX DIIEMEHTOB —

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9¢c

but6mmoreka [{IOK
https://m.edsoo.ru/00adfebe

bu6nuoreka [JOK
https://m.edsoo.ru/00ae006¢c

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢

bu6mmorexa [IOK
https://m.edsoo.ru/00ac054¢

bu6nmoreka [IOK
https://m.edsoo.ru/00ae080a

bu6nuoreka [JOK
https://m.edsoo.ru/00ac0bf2

bubmnoreka [JOK
https://m.edsoo.ru/00ae0el8

but6mmoreka [{IOK
https://m.edsoo.ru/00ae103e
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48

49

50

51

52

53

MeTauioB. Meraymnueckas CBA3b U
MeTaJUIM4ecKasl KpucTajuinuecKkas
peméTka. GU3NUECKUE CBOMCTBA
METAJIOB

XUMHAYECKHE CBOMCTBA METAJLJIOB.
DJIEKTPOXUMHUYECKUH P
HanpsH>KEHUH METaJIOB

OO0mre cnocoObI MOTyUYEHUS
MeTauioB. CrtaBel. BerauciieHus mo
YpaBHEHUSAM XUMUYECKHX PEAKIIUH,
€CJIM OJJUH U3 PEareHTOB COAEPIKUT
puMecHu

ITonsiTHE O KOPPO3UU METAILIOB

[llenouHbple METaIIIbI

OKcHIBI M TUIPOKCUIBI HATPUS U
KaJns

[IenoyH03eMEIbHBIE METAIIBI —
KaJILIIUA 1 MarHui

Baxueiinme coefuHEHN KaJIbIUS

O00011eHHUE U CUCTEMATU3ALUS
3HAHUH

JKEcTtkoCcTh BOIBI U CIOCOOKI €6
yCTpaHEeHUs

[TpaxTrueckas pabora Ne 6 o Teme

bubmuorexa [JOK
https://m.edsoo.ru/00ael156

bu6mmoreka [IOK
https://m.edso0.1ru/00ael156

bubmuorexa [JOK
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
https://m.edsoo0.ru/00ae14b2
but6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
but6mmoreka [IOK
https://m.edsoo.ru/00aelSe8
bu6nuoreka [JOK
https://m.edsoo.ru/00ael5e8

bu6nuoreka [JOK
https://m.edsoo.ru/00ae1886

Bbu6nuoreka [JOK
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60

61

62

"YKEcTKOCTE BOJBI 1 METOOEI €6
ycTpaHeHH"

ATIOMUHUNA

AMdoTepHbIe CBOMCTBA OKCHA U
THIPOKCHUIA

Kenezo

Oxcupl, THIPOKCUIBI M COITH JKee3a
(IT) u xenesa (II)

O00011eHHUE U CUCTEMATU3ALMS
3HAHUHI

[TpakTuyeckas pabora Ne 7. Pemenue
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«Baxnenmme MeTauibl 1 UX
COEIMHEHUS»

Boruncnenus no ypaBHeHUsAM
XUMHUYECKUX PEAKIH, eCIH OAUH U3
peareHToB J1aH B U30bITKE WU
COZICPKUT IpUMecH. Beruncienns
MacCOBOH J0JIM BbIXOJa MPOAYKTa
peakuuu

O06001IeHE ¥ cUCTEMAaTU3aUsI
3HaHUM

Kontponbnas padota Ne4 o Teme
«BaxHneine MeTauibl U UX
COCTMHEHUS

https://m.edsoo.ru/00aelae
8

bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
but6mmoreka [{JOK
https://m.edsoo.ru/00ae1d86
bubnuoreka [JOK
https://m.edsoo.ru/00ae35e6

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.eds00.ru/00ae1750
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65

66

67

68

BeniectBa u maTepuansl B
[MOBCEAHEBHON KU3HU YEI0BEKA

XHUMUYECKOE 3arpsi3HEHUE
OKpYXKalomiei cpeabl
Ponb xumuu B penieHun

OKOJIOTHYCCKHUX HpO6J'ICM

PesepBHbIil ypok. O6001eHIE 1
cUCTeMaTH3aIHs 3HAHU

PesepBubIil ypok. O6001eHIE 1
cUCTEeMaTH3aIHs 3HAHUH

PesepBubIil ypok. O6001eHrE 1
CUCTEMAaTH3alMs 3HaHU!

OBILEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

bu6mmoreka [IOK
https://m.eds00.1ru/00ae3f50
bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270
bubmmorexa [IOK
https://m.edsoo0.ru/00ae4270
bu6mmoreka [IOK
https://m.edso0.1ru/00ae0d0a
bu6mmoreka [IOK
https://m.edsoo.ru/00adb33¢
bu6mmoreka [IOK
https://m.eds00.1ru/00ad9cb2



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






