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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YypOBHE OCHOBHOrO 00mIero o0pa3oBaHUs
COCTaBJICHa Ha OCHOBEe TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpPaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe deaepaqbHOl pabodeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHIIEIIIUU MPENoAaBaHusl Y4eOHOTO nmpeamera « XuMushH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuU Ha€T TPEACTABICHHE O LENAX, OOIIeH CTpaTeruu
oOy4yeHHs, BOCHUTAHUS M Pa3BUTUA OOy4YalOIIUXCS CPEACTBAMHU Y4eOHOrO
npeamera, YCTaHABIIMBAET o0s13aTeNIbHOE peAMETHOE CoJIepKaHue,
MpeayCcMaTpPUBAET paCIpeeleHUe €ro Mo KiaccaM M CTPYKTYpUpPOBaHHE IO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHUHU, ONPEAENAECT KOJWYECTBEHHBIE H
KaueCTBEHHbIE XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh  U3YUYEHHUS] XUMHUU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolmuxcs, ONpeaesisieT BO3MOXXHOCTH IpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, a TaKke TPeOOBAaHUN K
pe3yiibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE 1I€JIEW U3yUYeHUs IpeAMETa U OCHOBHBIX
BHJIOB y4eOHO-ITO3HABATEILHOW JEATCIbHOCTH OOYYaroIerocs II0 OCBOCHHIO
y4eOHOro coiepKaHusl.

3HaHUWE XUMHHU CIY>XUT OCHOBOM Juisi (OPMUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUM O MaTEePUATBLHOM EIWHCTBE MHUPA, BAKHYIO
pOJib UTPatOT (POPMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAICHUSIX
DHEPTrUU M 00 HBOJIONUHU BEIIECCTB B MPHUPOJE, O MYTAX PEHICHUS TiI00aTbHBIX
npoOJieM yCTOMYMBOIO PAa3BHTHS UYEJIOBEUECTBA — CBHIPhEBOM, IHEPreTHYECKOM,
MUIIEBOIN U 9KOJOTUYECKON O€30acCHOCTH, MPOOIEM 3IpaBOOXPAHEHHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEH  JJIT  CaMOpas3BUTUS |
dbopMHpOBaHUS KYJIbTYpPbl TUYHOCTH, €€ 0011eH U PyHKIIMOHATIEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arommxcsi, HAaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOW  JIeSTEIbHOCTH,
HKCHEPUMEHTAIIbHBIX M HCCJIEI0BATENbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOMN IESITEIbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIAa HA €UHCTBO NMPUPOABI M YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUYU €CTECTBEHHO--HAYUYHOU IPAMOTHOCTH O0YYaIOIIUXCS,;



criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-Hay4HbIM 3HAHMSIM, K IPUPO/IE, K UEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTMYECKOE
oOpa3oBaHue 00Yy4aIOIIUXCSl.

JlanHple HampaBiieHUs B OOYYEHHHM XUMHMH OOECHEYHBAIOTCS CrHelupuKon
COJIepKaHMsI  y4yeOHOTO  MpeaMeTa, KOTOPBhIM  SIBISETCS  IMEJaroruuyecKu
alaliTHPOBAHHBIM OTpPa)KeHHEM 0a30BOM HAYKH XUMHUH Ha ONpPEACIEHHOM dTane eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHUsI OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHMHU W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUN
OPraHNYeCKON XUMHH.

CtpykTypa coiepKaHus MPOTPAMMBI IO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ uzydeHuro. CoaepkaHue CKIAIbIBA€TCA U3 CUCTEMBI
MOHATUM O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 10 MPUHIUITY
MOCJIE0BATEILHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKHUX TMPEJICTABICHUN
Pa3HOr0 YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnyeckoro 3akona 1. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHH aTOMa U XUMUYECKON CBSI3H;

— TpelncTaBlieHUd 00 JIEKTPOJUTHYECKON OHUCCOIMAllMA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPYyroMy, BBINONHSAS (GYHKIUM OOBSICHEHHS M IMPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJy4YCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJICTABJICHNUS O XMMUYECKOW COCTABIIAIOIIECH HAYYHON KapTUHBI MUpPA B JIOTUKE
e€ CHCTeMHOW NPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TMO3HaHMs B Hayke. M3yueHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHMM W3 paHee W3YUYEHHBIX YUYEOHBIX mMpeaMeToB: «OKpYKaIoMUA MUy,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Kiaccy».

[Ipy wu3yuyeHUM XUMHH TPOUCXOJAUT (POpPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAayKH Kak 0OJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
JEATeIbHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XUMHUYECKHX
3HAHUN — BaKHEUIHX (PaKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYCCKUX TOJIOKEHUMH,
JIOCTYIIHBIX 00OOIICHHT MHMPOBO33PEHUYECKOI0 XapakTepa, s3blka HAayKH, B



OpuOOIIEHNHM K HAyYHBIM METOJaM IIO3HAHUS MpPH M3yYeHHWU BEIIECTB U
XUMHUYECKHUX PEaKIHi, B (OPMUPOBAHUHN U PA3BUTHUU MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHUU B YueOHO-TIO3HABATEIbHOM U y4eOHO-HMCCIIEI0BaTENbCKON
NeSATEIbHOCTH, OCBOCHHMM MpaBWJ 0OE€30MacCHOTO OOpallleHHs C BEIIeCTBAMH B
TOBCEIHEBHOM KU3HMU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTN TaKUE I, KaK:

— (¢$opMHUpOBaHHE WHTEIUICKTyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSITEIILHOMY MPHHITHIO PEIICHUH,
CHIOCOOHOI aIanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

— HampaBJICHHOCTh OOy4YeHHMsI Ha CHCTEMaTHYeCKoe MpUOOIIeHUE
oOy4Jarommxcsi K CamMOCTOSATEIbHOM MO3HABATENBbHOM JEATEIbHOCTH, HAyYHbBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCIOBHM, CTOCOOCTBYIONIMX MPUOOPETEHUIO 00YyUaIOIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
pa3IMYHBIX BUOB JIESTEIBHOCTH,

— (opmupoBanue oOmeld (QYHKIMOHAIIBHOM U €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM UHCJIE€ YMEHHHA OOBICHITH W OICHUBATH SIBICHUS
OKpY’KaloIIero MHUpa, WCIOJb3ys 3HAHUA U OIBIT, MOJYYCHHBIE MPU U3YYCHUU
XUMHH, TPUMEHATh UX TPU PEHIeHHH MpoOJiieM B MOBCEIHEBHON JKHU3HHM U
TPYIOBOM NEATENbHOCTH;

— (QopmupoBaHue y O0OyyaromMxcs T'yMaHUCTHUYECKUX OTHOILIEHUH,
NOHUMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUW Ui BBIPAOOTKH IKOJIOTHUYECKU
1eJIeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIAOBOM JEATEIBHOCTH B UENIX
COXPaHEHHs CBOETO 3/10POBbsI U OKPYXKAIOIIEeH MPUPOIHON Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHsS OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduiis M HANMPABIECHHOCTH JajJbHEHIIIETO
oOyueHus.

OOmiee YuCIO YacoB, OTBEACHHBIX I HM3YyYECHHS XHMHHU Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kinacce — 68 gacos (2
gaca B HeJleno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHavajibHbIe XUMUYECKHE MOHATHS

[Ipeamer xumun. Posib XUMUK B KU3HU YellOBEKA. XMMHUSI B CUCTEME HayK.
Tema m BemectBa. PU3NYECKUE CBOMCTBA BEHMIECTB. ATPEraTHOE COCTOSIHUE
BemecTB. [lonaTHe 0 Meromax Mmo3HaHus B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CrniocoObl pa3ziesieHust CMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIEMEHTbl. CUMBOJBI XHUMHUYECKUX
aneMeHTOB. [IpocThie U ClIoXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemnlecTB. (OTHOCHTENbHAasE aTOMHas Macca.
OTHOcuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 10711 XUMHUYECKOTO 3JIEMEHTA B
COEMHECHUH.

KomnuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl W 4YHCJIa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCAUHECHUM.

@u3NYECKUE U XMMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHUMHUYECKUE ypaBHeHMs. Kiaccudukaius
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KEHUS, 3aMEIICHHsI, 0OMEHA).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, mpaBuiaMu paboThl B JTaOOpaTOpUu M
npuéMaMu oOpallleHus: ¢ JIabopaTOPHBIM OOOPYIOBAHUEM, U3YUYCHUE U ONMHCAHUE
bu3MYecKuX CBOWCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOII0JACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMsI BOJIbI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBUE MeJla C KUCIOTOM) SIBICHHM, HAOMIOACHUE U
OMMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKHX peaklMil (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHUE THUIPOKCH]IA
mean (11) mpu HarpeBaHuu, B3anMOCHCTBHE XKeje3a ¢ pactBopoM cos meau (11),
U3Y4YEHUE CIOCOOOB pPa3fCIeHHUs] CMECEH: ¢ MOMOIIBIO MAarHuTa, (PUIbTpOBaHUE,
BbINIapUBaHUE, AUCTHILIISALMA, XpoMaTorpadus, NpoBEJEHUE OUYUCTKH MOBAPEHHON
COJIU, HAONIOJIEHHWE W  ONHWCaHuEe  pPe3yJIbTaTOB  IPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIE MOJIEKYJI
(ILIapOCTEPKHEBBIX).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3ieMeHT U mpocToe
BemecTBO. HaxoxaeHnue kuciopona B Tpupone, (U3MYECKHUE U XUMHUUYECKHE
cBoictBa (peakinuu ropeHus). Oxcuabl. IIpumenenune kuciopoga. CrocoObl



MOJIy4YeHHUs] KHCIIOpOJa B Ja0oparopud U MOpoMbllnieHHOCTH. Kpyrosopot
KHcIopoza B mpupoae. O30H — atoTporHas MOAU(PUKAIIHS KUCIOPO/IA.

TemnoBor »hdEeKT XUMHUECKOW peakluu, TEPMOXUMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUUU. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUue
BO3/lyXa, yCWICHUE MapHUKOBOTO 3 (PekTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — asnemeHT uM mpocrtoe BemectBo. HaxoxkaeHue Bogopoaa B
npupoje, (U3MYECKME U XUMHUYECKHWE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyuenus. KucnoTsl u comnu.

MomnspHabiii 00bEM ra3oB. Pacd€Tsl M0 XUMHUUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma Kkak pactBoputelnb. PacTBOpHI.
HacepllieHHble ¥ HEHACBIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10751 BelllecTBa B pacTBOpe. XUMUUYECKUE CBOMCTBA BO/Abl. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOJie U B KU3HU 4yelnoBeKka. KpyroBopor Boabl B IPUPO/IE.
3arpsA3HeHHe NPUPOAHBIX BoJA. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuHenuit. Oxcuabl. Kiaccuduxanus
OKCHJOB:  coyneoOpa3ytonue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHBIE) U
HecosieoOpaszyromme. Homenkmarypa okcuaoB. Du3nMYecKkne W XUMHUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanus. Krmaccudukanuss oCHOBaHHM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMmeHknatypa ocHoBaHuil. PU3MYECKHE U XHMHYECKHE CBOKCTBA
ocHoBaHuU. [ToyueHrne oCHOBaHUM.

Kucnotel. Knaccuduxarus xkucnor. Homenkmarypa kucnor. @usndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoct mertamnoB H. H. bekerosa.
[TonydeHnune KUCIIOT.

Comu. Homenknatypa coseil. @U3M4YECKUE U XUMHUYECKHE CBOWCTBA COJICH.
[lonyuenue comen.

['eHeTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COEUHEHHUI.

Xumuueckuui IKCnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COACPKaHUs KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHUE U W3YyUYCHUE CBOMCTB KHUCIOPOJa, HAOIIOJEHUE
B3aUMOJICHCTBUSl BEIIECTB C KHCJIOPOJAOM M YCJIOBHUS BO3HHUKHOBEHHUS U
MpEeKpalieHusl TopeHus (MmoXxapa), O3HaKOMJIEHHE C oOpasllaMH OKCHJIOB U
ONKMCAHWE WX CBOWCTB, MOJy4Ye€HUE, COOMpaHHUE, PACMO3HABAHME U HU3YUYCHUE
CBOMCTB BOJOpoja (rOopeHwue), B3auMojcicTBre Bogopoaa ¢ okcugom menu (I1)
(BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPUATIOB), HAOIOJIEHUE OOpPa3ll0OB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH PACTBOPECHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METalJlaMu
(HaTpueM ©  KaubllueM) (BO3MOXHO HCHOJb30BAHUE BUJICOMATEPUAIIOB),



UCCJIEIOBaHUE O0pa3sOB HEOPraHWYECKHWX BELIECTB PAa3JUYHBIX KJIACCOB,
HAOJTIOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIIOT W IIEIOUYEH,
u3yueHue B3aumojneicTBua okcuaa meau (ll) ¢ pactBopoM cepHOMl KHUCIOTHI,
KHCJIIOT C METajulaMH, pPEeaKUUil HEeUTpalh3aluy, MOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 METaJla IPYyTMM W3 PacTBOpa COJM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4d N0 TeMe «BaXHeWIine KiIacChl HEOPraHHMYECKHUX
COCTMHEHUI.

Iepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasl CBSAA3b.
OKuCIUTEIBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJeMEHTOB. [loHsatne o
IPYIINaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U HIECJIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3ytoT aM()OTEPHBIE OKCUIBI
U TUAPOKCHUBIL.

Ilepuonnueckunt 3akoH. Ilepuoagnueckas cucteMa XMUMHYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JJIUHHONEpHOAHAs  (QOpPMBI
[Tepuognueckoit cucrembl xumuueckux 3aemeHToB [l. 1. Menneneea. [leproibl
u rpynmbl. DOU3NyecKUil CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
IPYMIIbI JJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYeK aToMoB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
ITepunonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO
3JIEMEHTA 110 ero noyuoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJuyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIIaM U EPUOAM.

3navenue [lepuoauueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ul pa3BUTUA Hayku W npaktuku. . M. MenneneeB — y4€Hbli U
IpaK/IaHHH.

Xumudeckass CBsA3b. KoBajieHTHast (TOJISIpHAsT W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHus.  OKHUCIHUTENbHO--BOCCTAHOBHUTEIBHBIC  PEAKIUH.
[Tporecchl okucaeHust U BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUVIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA IHUHKA C PacTBOpaMHU KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakiyu pa3ioKeHUs, COSTUHEHUSA).

Meoswcnpedmemmnuie céasu



Peanusanps MeXNpeIMETHBIX CBS3€M INPU W3YyYEHMM XHMHMHM B 8 KJacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAHME KaK OOIMMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAYUHbIE MTOHATHS: HAyYHBIM (haKT, TUIoTes3a, TEopus,
3aKOH, AaHalu3, CHHTE3, Kiaccupukanuus, NEePUOJAUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, 3JEKTPUYECKUN 3apsll, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHULIBI
M3MEpPEHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocepa, ruapochepa, MHUHEpanbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasi peaKkIus

[lepnonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB [1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUAYECKUX DJIEMEHTOB TMEPBBIX TPEX MEPHOJOB, Kalus, KaJlbLUI U HUX
COCIMHEHUI B COOTBETCTBUM C TMOJIO)KEHUEM 3JJIEMEHTOB B Ilepmomgmueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrtpoeHue BellecTBa: BHUJIBI XUMUYECKOW CBSI3U. THUIBI KPUCTATITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKOU PEUIETKH U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanys m HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BENIECTB, OTHOCSIIMXCA K PAa3IMYHBIM KJIACCAM HEOPraHUYECKHUX
COEOMHEHUHN, TEHETUYECKAs CBS3b HEOPraHNYECKUX BEILECTB.

Knaccudukanus XuMAYeCKUX peakiuii Mo pa3IuyHbIM MpU3HaKaM (110 YHCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKkTy, Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUSI XUMUYECKHX 3JIEMEHTOB, IO 00OpaTUMOCTH, MO
Y4acTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINU, TEPMOXUMHUYECCKUE
YPaBHEHHS.

[Tonsitue 0 ckOopocTH XUMHUYeCKOW peaknuu. [loHsTHE 00 O0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakuusix. [loHsTHEe 0 rOMOTE€HHBIX U TeTepPOreHHBIX
peakuusax. [lonarue o karanmse. IloHsTHE 0O XUMHUYECKOM paBHOBECUU. DAKTOPBI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M IOJO0KEHHE XHUMHUYECKOIrO
PaBHOBECHSL.

OKHCITUTEIbHO-BOCCTAHOBUTENBHBIE  PEaKIMM,  JJIGKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIuHu. CocraBneHnue YpaBHEHUI



OKHCIIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM €  HMCIOJIb30BaHUEM  METOJA
AJIICKTPOHHOTO OajaHca.

Teopus ANEKTPONTUTUIECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXxaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckon cBsi3u. CteneHp Auccounanuu. CHUIIbHBIE U CIA0bIE 3JIEKTPOJIHTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuui. CBOWCTBAa KHUCIOT,
OCHOBAaHMW U COJIGM B CBETE MPEACTABICHUH 00 AIEKTPOIUTHUECKON
nucconnannu. KauectBeHHbIE peakiiny Ha HOHBL. [IoHsATHE O THIPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEII[ECTB — METAJIOB W HEMeTaIoB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, IpOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYEed M COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEPHANIOB), IPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIONINX — TMPU3HAKM  TPOTEKAHHWs]  PEeakluid  HOHHOTO  OoOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Tas3a, oOpa3oBaHUWE BObI), OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropeHue, peakiMK pas3yioKEeHHs, COCTUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKIUMHd HA HOHBI, pEUICHUE
DKCIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTayibl 1 MX COeIMHEHHUS

OOmast xapakTepucTuka TraloreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHblEe cTeneHu okucieHus. CTpoeHue U (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHMHWYECKME CBOWCTBA HAa MOpUMEpPE  XJopa
(B3aMMOJAEICTBHE C MeETaJlaMH, HEMeTajulaMH, IIeJoYyaMu). XJIOPOBOJOPO/I.
ConsiHast KuCI0Ta, XUMUYECKHE CBOMCTBA, IMOJy4YEeHHE, NpUMEHeHue. [lelicTBue
XJ0opa U XJOPOBOAOPOJA HA OPraHU3M YEJOBEKAa. BaKHEHIIHWE XJIOPUIBI U UX
Hax0JICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CTpoeHune u (u3NYECKUe CBONCTBA
MIPOCTHIX BEHIECTB — KUCIOPOa U Cephbl. AJIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. Xumuyeckue coiicTBa cepbl. CepoBOIOpOJ, CTpOeHUE, (PU3HUECKHE U
XUMHUYECKHEe cBOWMCTBA. OKCUABI CEphl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kmcioTa, (QU3NUECKHMe W XUMUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENA Kjacca KHCIOT W chnenuduyeckne). XHUMHUUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIOThl. CONMM CEpHOM KUCIOThI, KAYECTBEHHAS pEaKlMs Ha



cyib(dar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHHH B mpupojae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Ccpeabl COECIMHEHHUSMHU cepbl (KUCIOTHBIE JOK[IH,
3arps3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLICHUSI.

OO6mast xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIECHHS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
(du3nyeckue 1 XuMHYECKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
(bu3NYecKre 1 XUMUYECKHUE CBOMCTBA, MOJy4YeHHe U npuMeHeHue. Coiau aMMOHus,
ux pU3nYecKnue U XUMUYECKUE CBOIMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHMCIOTa, €€ MojydyeHue, (PU3NYECKue U XUMHUYECKUe
cBoiicTBa (0OIlIME Kak TMpeACTaBUTENS Kllacca KHUCIOT U  cHeluduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCcTBE MHHEpaJIbHBIX
yAoOpeHuil. XUMHUYECKOe 3arps3HEHUE OKPYIKAIOIICH CPeIbl COSAMHCHUSIMHU a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HEHHE BO3/AyXa, IMOYBBI U BOA0EMOB). Docdop,
alnoTponHeie Moaudukauuu (ochopa, uUMUECKHEe M XUMUYECKHUE CBOMCTBA.
Oxcug pocdopa (V) u pochopHas kuciora, Pu3nuecKkue U XUMUUECKHUE CBOMCTBRA,
nonydenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YI00PSHHIA.

Oo6mas xapaktepuctuka ameMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHUS.  YIJIEepoA,  aUIOTPOIHBIE
Moau(pUKalMKM, pPACIPOCTPAaHEHHE B NpUpOJE, (PU3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIyYEHUE M MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHJIOM
yraepona (IV), rumore3a rinobanbHOrO TMOTEIJIEHUS KJIMMaTa, IMapHUKOBBIN
abdexT. YronbHas KucaoTa U €€ cou, ux (U3NUYECKUe U XMMHUYECKUE CBOMCTBA,
nojiydeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHaUaNbHBIE MOHATUS 00 OPTaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TJIULIEPUH, YKCyCHasl KUCIIOTa).
[IpupogHbple HMCTOYHUKK YIJIEBOAOPOAOB (yrojb, HPUPOAHBIA Ta3, HePTh),
NPOAYKThl UX mepepaboTku (OE€H3UH), UX POJib B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOMOTUYECKU BaXKHBIX BEIIECTBAX: KMpax, OelKax, yriieBojax — U X
pojM B JKM3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpraHUYECKUX U
HEOPTraHUYECKUX COCTMHEHUH.

KpeMmHuuii, ero Qusnueckue H XHUMHUYECKHE CBOICTBA, NOJyYCHHE W
npuMenenue. CoenuHeHuss KpeMHuss B npupone. OOimue mnpeacraBieHus 00
okcunie kpemuus (1V) u kpemnueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAHUE B
ObITY, B MPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [IpobiiemMbl 6€30MaCHOr0 MCIOJIB30BAHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B MOBCEIHEBHOM KU3HHU.

Xumuyeckuii IKCnepumenm:

U3y4YeHUEe 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIOJCHUE TTPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKUE CBOMCTBA
raJIOTEHOB M WX COEJUHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAaKOMJIEHME C oOpa3naMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
oOpaslaMu  ceppl W €€  COeQUHEHUsSMU  (BO3MOXKHO  HMCIOJB30BAHHE
BUJIEOMATEPHUAIIOB), HAOMIOEHHE TIpoliecca OOYriIMBaHus caxapa Mo JAecTBuEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3yYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBECHNE KAaUeCTBEHHON peaKIny Ha cyibdar-
WOH W HAOJIOJIeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCAUMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAITIOB), 00pa3liaMu a30THBIX U (HOChHOpHBIX yA0OpEeHUH, MoIyUYeHue,
coOupaHue, pacrno3HaBaHUE U H3yYEHUE CBOMCTB aMMHakKa, MpPOBEJACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHMS U (ochaT-uoH U U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUSI, B3AMMOICMCTBUE KOHUEHTPUPOBAHHOW a30THOM KUCIIOTHI C ME/IBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHUE MOJIEIIen
KPUCTAUIMYECKUX PEIIETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOHWCTBOM TPOTHBOTA3a, MOJyYeHHE, COOMpaHue, paclio3HABAaHUE M M3yYCHHE
CBOICTB YIJIEKMCIIOTO Tra3a, MpOBE/IEHNE KaYyeCTBEHHBIX peaklnii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YyYEHHE TMPU3HAKOB HUX NPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 no TeMe « BaxkHenmume HeEMETAIUTbl U UX COCTUHEHUSD.

MeTaJibl 1 X COeIMHEHUS

OO01mast xapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux syemeHros [, .
MenaeneeBa u crpoeHusi atomoB. CTpoeHue MeTtauioB. Mertajuindeckasl CBs3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs  PEIIETKA.  JJIEKTPOXUMUYECKUH  pAl
HanpsbKeHU MetamuioB. Ou3nueckue U XMMHUUYECKUE CBOMCTBA MeTaiuioB. OO0mue
CIocOOBI TONy4eHUs: MeTayioB. [loHATHE O KOpPPO3UU METAIIOB, OCHOBHBIC
CcrocoObl 3amUThl UX OT Kopposzuu. CruiaBel (CTalb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHNE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenounsie MeTasbl: nonoxkeHue B [lepuoanyeckon cucremMe XUMMHUYECKHX
sanemenToB JI. 1. MeHnaeneeBa, CTpOCHUE MX aTOMOB, HaXOXJIECHUE B MPUPOJE.
duzryeckre ¥ XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpusi U kanus). OKkcunbpl u



TUAPOKCHIBI HATpusd M Kanusa. [IpuMeHeHuWe MIeNOYHBIX METaIOB MW UX
COEMHECHUM.

[Ilenoyno3eMenbHblE METAJUIBI MAarHUM W KaJIbLUWW: TIOJIOKEHUE B
[Tepuognueckout cucreMe xumuueckux sneMeHToB Jl. M. MenueneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblius. BaxkuHelmue coequHeHHs KalblUs (OKCHUJ, THUAPOKCHUI, COJIN).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoit cucreMe XMMUYECKUX SJIEMEHTOB
. N. MenneneeBa, CTpOEHHUE aToma, HaxOXJCHHE B mpupoge. dusznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBbIE CBOWCTBA OKCHIA U THAPOKCUIA
ATIOMUHUS.

Keneso: monoxenue B [leprpoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MenneneeBa, CTpOEHHE aTOMa, HAaXOXJIEHUE B npupoac. Pusnyeckue Hu
XUMHUYECKHE CBOMCTBA xene3a. OKCUbl, TuAPOKCHIbI U comu xxenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3llaMi METAJIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBAMH, H3yYE€HHE  PE3YyJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJEUCTBHUS OKCHIA
KaJIbIUg W HATpUsl C BOJOM (BO3MOXKHO MCIOJB30BAHME BHIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMW HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, [IMHKA, Keje3a
(I u xenesza (111), meau (11), HaOMOACHME W OMKMCAHUE MPOLIECCOB OKPAIIMBAHMS
IJJaMEHH MWOHaMU HaTpus, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCUAA ATFOMUHUS
Y THJIPOKCHUJA IMHKA, PELICHHE DKCIIEPUMEHTAIIBHBIX 3aJ1a4 110 TeMe «BakHeunmne
METAJJIbl K UX COCTUHECHUS.

XuMHus M OKPYKAKOLIAA cpeaa

BemectBa m marepuansl B IOBCEAHEBHOM JKU3HM YelIOBeKa. be3omacHoe
MCIIOJIB30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XAMHUYECKUX 0KOraX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouen cpeipl (MpeaenabHasl I0IyCcTUMas
KOHLIeHTpanus BeuecTs, aanee — [1JIK). Ponb xuMuu B pemieHnn 3KoI0ruyecKux
npooIeMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIIaBbl METAJIOB, MOJMMEPHBIE
MaTepualbl).

Meoswcnpeomemmnuie céasu



Peanmusanps MeXNpeIMETHBIX CBS3€M INpU W3YyYEHMM XMMHU B 9 Kitacce
OCYIIECTBIISICTCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIMXCS CUCTEMHBIMU JUISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIA (PakT, TUIOTe3a, 3aKOH,
TEOpHsl, aHajdu3, CHUHTE3, KIACCU(PUKALMS, IEPUOAUYHOCTh, HAOIIOICHHE,
DKCHEPUMEHT, MOJECIMPOBAHUE, HU3MEPEHUE, MOJENb, SBJICHUE, NapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MATEPUAJIBI.

du3nka: Marepus, aTroM, OJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
M30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIa, DJJICKTPUYECKHU 3apsii, NPOBOJHHKH,
NOJIYIPOBOJHUKH, JUAJIEKTPUKH, (POTORNEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIUINYECKAs
pem€Tka, CIUiaBbl, (PU3NYECKUE BEIWYUHBI, €AUHHUIIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/bI, COJIHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, FKOCUCTEMA, MHUHEPATbHBIE
yA00peHusi, MUKPORJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MUHEpaNIbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYeHHs XHMHUU B €IUHCTBE Y4eOHOU U
BOCITUTATEJIHHON JCSATEIBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMH U JAYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TPHHSTHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMH TOBEAEHUS W CHOCOOCTBYIOT IMpoleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIA3AINN 00yUaIOIINXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJICTBOBATbCA CHCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTaluil U
paciIMpeHue onbITa AeITeILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS:

[IEHHOCTHOTO OTHOUIICHHS K OTE€UECTBEHHOMY KYJIbTypHOMY, HCTOPHUECKOMY
U HAyYyHOMY HACJEIHI0, MOHMMAHUS 3HAYCHHS XUMUYECKOW HAyKu B KHU3HU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HHGOpMAIME o
NEPEIOBBIX JTOCTHKEHUSX W OTKPBITUSAX MHPOBOH M OTEUECTBEHHOW XHMHUH,
3aWHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’KIaHCKOT0 BOCTIMTAHMA:

MPEACTABICHUS O COLMAIBHBIX HOPMax MW TMpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHWH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-HCCNEeAOBaTeIbCKOW, TBOPUECKOW W APYTUX  BUAAX
JeSTeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW MAEATEIBHOCTH TIpH
BBIMIOJTHEHUH YYE€OHBIX, ITO3HABATEIBHBIX 3a7a4, BBHIMOJHCHHMH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHHUIO
¥ B3aUMOIIOMOIIM B IIpOLECCe OSTOW Y4eOHOM JeATENbHOCTH, T'OTOBHOCTH
OLICHWBAaTh CBOE TIOBEJECHHUE W TOCTYNKH CBOMUX TOBapHUINEH C TMO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI TOCJIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MUPOBO33pEHUYECKUE IPEACTABICHHUS O BEIIECTBE W XUMUYECKOM pPEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTaBIISIONINE
OCHOBY JUISi IOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MHpA, MPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHs TMPUPOABI, B3aWMOCBS3SIX UEJIOBEKa C
MIPUPOJHOM CPEJIOM, O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENILHBIE MOTHUBHI, HAMIPABJICHHBIC HA MMOJTYYEHUE HOBBIX 3HAHWM 10
XMMHH, HEOOXOIUMBIC I OOBSCHEHUS HAOIIOJACMBIX IPOIECCOB M SIBJICHUH,
M03HABaTEeNIbHON, MH(POPMAIMOHHON W YHUTATEIhCKON KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIBHOM pabOThl C y4YeOHBIMH TEKCTaMH, CIPaBOYHON



JUTEpPaTypou, JOCTYNMHBIMH TEXHUYECKUMHU CpPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYyYECHHIO W TIO3HAHUWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM U  MCCIIENOBATEIIHCKON
JIeATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaTbHEHIIEM;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCIEIACTBUN U
HETIPUATHE BPEIHBIX MPUBBIUEK (YHOTPeOIEHUS aIKOIoJisd, HAPKOTUKOB, KYpEHHS),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid 0€30MacHOCTH TMpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peajbHOU KU3HU;

5) TpyA0BOT0 BOCIIUTAHUS:

HWHTEpEeC K MPAKTUYECKOMY M3YUYEHHIO TTpodeccuii U Tpyaa pa3IuyHOrO poa,
YBOKECHUE K TPYJAy U pe3yjbTaraM TPYJOBOM JEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHWW TI0 XUMHH, OCO3HAHHBIA BBHIOOD
WHMBUyTBHOW TPACKTOPUHU MPOAOTIKEHUS 00pa30BaHus C YYETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo(ecCHoHaIBHON eITSIPHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHHUH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(EeCcCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPHUPOJE KaK HCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOIO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY U TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJACHUS
npaBuiI 0€30MaCHOTO MTOBEJEHUS MTPU pabOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YIPOXKAIOIMINX 3A0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, TMOJydaeMble TIPU U3YUYEHUH XUMHH, IS
pELIEHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOWIEH IPUPOJAHON CPEIOU, JJI MOBBIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIbTYyphbl, OCO3HAHMUS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJEM M IMyTeW UX PEIICHUs] MOCPEICTBOM METOJIOB XUMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocrtaBe MeTanmpeAMETHBIX pE3yJbTATOB BBIACISAIOT 3HAUYUMBIC IS
dbopMuUpOBaHUSI MHUPOBO33PEHUST OOLIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPhIE
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpeAMETax W IO3BOJISIIOT Ha
OCHOBE 3HAHUN U3 ITUX NMPeIMETOB (GOPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM



HAay4YHOU KapTUHE MHUpA, U YHUBEpCaAJIbHbIC YueOHbIE JeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE 00ECTeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY ITUTAHUPOBAHUIO W OCYIICCTBICHUIO y4YCOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BATh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHH
3HAHUM: PACKPBIBATh CMBICI XWMHYECKUX TMOHATHUU (BBIACIATh UX XapaKTEPHBIC
MpU3HAKW, YCTAHABIMBATh B3aUMOCBSI3b C JAPYTMMHU IOHSTHUSMH), HCIIOIb30BATh
MOHATHUS JJIs1 OOBSICHEHUS OTNIENbHBIX (PAKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBS3U MEXIY OOBEKTaMH H3y4CHHS,
CTPOUTH JIOTUYECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, ICTYKTUBHBIC, 10 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIIOUCHHUS;

YMEHHE TPUMEHSITH B TIpPOIECCEe TMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCIOJIb3yEMBIE B XUMUU,
peoOpa3oBBIBATh MMHUPOKO MPUMEHSIEMbIC B XMMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XUMH4YecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XapaKTE€PU30BaTh CYIIECTBEHHbBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISIBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U U
MPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SBJICHUSX.

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUA.

YMEHHUE MCIOJIb30BaTh IMOCTABICHHBIE BOMPOCHI B KAa4ECTBE HMHCTPYMEHTA
MIO3HAHUSA, a TaKXKe B KAdeCTBE OCHOBBI i1 (POPMHPOBAHUS THUIIOTE3BI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NMPUOOPETEHUE OIbITa 110 ITUTAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoIaTh 3a XOJOM Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTar, GopMyJIUpoBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3YJbTaTaM MPOBEAEHHOTO OIBITA, UCCIIECIOBAHNUS, COCTABIATh OTUET
O MPOJICTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMALIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOTYyUYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOIO COJEpKaHUs, CIPaBOYHbIC
nmocobus, pecypchl MHTepHeTa), KPUTHUUECKH OIICHHWBATh IPOTHBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE MPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPHU MOUCKE U O0TOOpE
uHGOpMAllMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIUMBIX i BBIOJIHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 OINpPeeIEHHOrO THIIA, MPUOOPETEHHE OIbITa B
00JaCTM  MCMOJB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYypOi aKTUBHOT'O UCIIOJb30BaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMAIBHYIO (hOpMy mpeacTaBieHus nHGOpMALIUU U
WUTIOCTPUPOBATh pEIIAEMble 3aJa4d  HECIOXXHBIMU CXEMaMH, JHarpamMmaMu,
apyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY;

yMEHHE HCIIOJIb30BaTh M AaHAIM3UpOBaThb B Ipolecce Y4YeOHOH W
UCCJIeI0BATENBCKON JEATENHHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY>KAIOLIEH MNpUPOIHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe Jauaiora W (WIM) IUCKYCCHUHU) IO
cyliectBsy  oOcyxaaemMoil  TeMbl, (OPMYJIMpPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTENBHO BBIITOJIHEHUSI IPEIIOKEHHOH 3a1a4H;

YMEHUs  NPEJICTaBIATh  MOJYyYEHHBIE  pE3yJbTaTbl  ITO3HABATEJIBHOM
NEATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JieJaTh MPe3eHTAIUI0
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEepHMEHTa (J1abopaTOPHOrO OIbITA,
71a060paTOpHOI pabOTHI MO HCCIIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUs y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  NpPU  PELIECHUU
BO3HUKAIOIIKMX TPoOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE LITYPMbI», KOOPAUHAIUS
COBMECTHBIX JECHCTBUM, OIPEICICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBIIIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Y4eOHbIE 1eCTBUA:

YMEHUE CaMOCTOSATENbHO ONPENeNsITh WENH JAEITeNbHOCTH, TUIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATENbHOCTh, BBIOUPAaTh Hanbosee 3PpPeKTUBHBIE CITOCOOBI pelIeHUsl yYeOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSTEIbHO COCTaBJISATh WIH KOPPEKTHUPOBATH
MPEJIOKEHHBIM  aITOPUTM  JEUCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
NOJTyY€HHUs] HOBBIX 3HAHHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBIICHHOW LIE€NH, YMEHUE
MCIIOJIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 3aJaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTeIbHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepalibHOM pabodeil mporpaMMoH,
BBIICNIAIOT: OCBOCHHBbIE OOYYaIOIIMMUCS Hay4yHblE€ 3HAHUSA, YMEHUS U CIOCOOBI



JneucTBul, crnenuduueckue g OpeAMETHOM obnactu  «XUMUS», BUJBI
JEATENBHOCTH 10  MOJYYEHHWIO HOBOTO  3HAaHWS, €ro HHTEPIPETALNH,
peoOpa30BaHUIO M MPUMEHCHHIO B PA3JIMUYHBIX YUCOHBIX M HOBBIX CUTYAIIHSX.

K xoHiy o0yueHus B 8 kjiacce rpeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHUH: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpPOJIHAS U HEOJIHOPOHAs), BAaJJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J0JIsl XUMUYECKOTO JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHHS, XHUMHYECKasl peakius, KiIacCH(pUKAIUs peaKIuid: peakiuu
COCIIMHCHUSA, PEAKUHUU PA3J0KCHUA, PEAKUHU 3aMEUICHUS, PEaKINu
oOMeHa, 2K30- U HAOTEPMHUUECKHE PEaKIMH, TeIUIOBOM d(PpdeKT peakiuu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aTroMa, aToOMHas OpOUTallb, PaJAUYC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS WM HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
WOHHAas CBsI3b, MOH, KaTHOH, aHWOH, PacTBOP, MaccoBas JOJISI BEIIECTBA
(IpolieHTHAsI KOHIICHTpAIUsI) B PpacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKHX TOHSATHH U
MPUMEHSATH 3TU MTOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS (POpMyJl
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIUN;

e OIpEIESATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENeHb  OKHUCJICHHMS  DJEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACCy COECAMHEHHUH I10
dbopmynaM, BHUJ XUMHUYECKOHW CBs3M (KOBAJICHTHAass W WOHHAS) B
HEOPTraHWYECKUX COCIMHECHUSX;

e packpbiBaThb cmbica Ilepuognueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNIEPUOJUUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckor cucreme,
3aKOHOB COXPaHEHMSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHa ABOraapo;

e OIKCBHIBATL W XapaKTepu3oBaTh TabmuuHyro dopmy Ilepuoamdeckoit
CUCTEMBl XHMMHWYECKUX OJJIEMEHTOB: pa3jiMyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)y, maneie U
OOJBIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuomuueckass cucTeMa XuUMHYECKHX diemeHToB J[. U
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij sijipa, o0Ilee YUCIO JIECKTPOHOB
U pacrpeiesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PHUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY WM COCTABY YYAaCTBYIOUIUX B PEAKIMU
BEILECTB, N0 TEIIOBOMY 3 PekTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHUA B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO  MaccChbl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEeHTa 10 (dopmysie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSTH OCHOBHBIE OIEpAlMM MBICIUTEIBHON NEATebHOCTU — aHaIu3
W CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIllIo, KJIacCH(PHUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBSI3€M — JUISI U3YYEHUS! CBOWCTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METOMAbI
NO3HAHUS — HaOJIOJeHHe, W3MEpPEHUEe, MOJECIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

cieloBaTh ~ IpaBWaM  [OJb30BaHUS  XMMHYECKOM  TOCYyJAOW U
nabopaToOpHbIM 00OpY/JOBaHMEM, a TakXKe TMpaBUaM OOpalleHHus C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
JTa00OpaTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOpOJa ¥ KHCJIOPOJA), MPHUTOTOBJICHHUIO
PacCTBOPOB C OMNPEACIEHHON MAacCOBOM JIOJIEM PAaCTBOPEHHOIO BENIIECTBA,
IUIAHUPOBAaTh U MPOBOAWTH  XUMHYECKHE  IKCIIEPUMEHTHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIO0UYEH U KUCIIOT C MOMOIILIO WHIUKATOPOB
(nmakmyc, heHondranent, METUIOPAHK U JPYTHUE).

K xoH1y o0ydeHus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITNXCS YMEHUIN:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATHUH: XHMHYECKUI
AJEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, IPOCTOE BELIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeaKls, XUMUYEeCcKasi CBA3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HEIJNEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IOUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, Karauu3aTop, XHMHYECKOe paBHOBecHe, oOOpaTUMble U



HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJICHUE,
aloTponus, aMm(pOTEepPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
METa/NIMYecKasi), KpUCTauIMueckasi pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JOMyCTUMas
koHuenTpanus [1JIK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUN U
MIPUMEHSTH 3TU MOHATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHHUS (HOPMYT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

OTPENENATh BaJIECHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy CO€IMHEHU 1o (opmyiiaM, BUJ XHUMHUYECKOU
CB3M (KOBaJCHTHAs, WMOHHAsg, MeETauIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (opMmyIie, XxapakTep Cpejabl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTepU30BaTh
tabnuunyto (opmy Ilepuoandeckoil cuUCTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodyHas
noarpynma (b-rpynma)», mampie u  OOJbIIHE MEPUOABI, COOTHOCHUTH
0003HaYeHUs, KOTOpPhIE HMMEIOTCS B IEPUOAUYECKONW TabiuIe, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, oOOIIee YHUCIO DJJIEKTPOHOB U
pacrpeneneHue HMX MO DJJIEKTPOHHBIM  CJOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCJIIMHEHUU B
npeaenax MaJibIX HNEPHOJIOB U IIaBHBIX MOATPYMN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy YYacTBYIOIIUX B peakIuu
BEIIECTB, TIO0 TEIJIOBOMY 3 (DEKTy, 0 U3MEHEHUIO CTEMEHEeH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME U ClEeUUPUUECKUE XUMHYECKUE
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPXKAasl OIMKHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIU;

COCTaBJSATh YPABHEHUS JJEKTPOIUTUYECKOW JTHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajaHca 3TUX PeaKluii;
MIPOTHO3WPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TPOTCKAHUS XWMHUYECKHX TIPEBPAMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJISIPHYIO © MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMeHTa 10 (Gopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOW PEaKIINH;

coOmoaTh  MpaBWia  TOJNB30BAHUS  XUMHYECKOW  TOCYJOM W
nabopaTOpHBIM  O0OpYJOBaHHMEM, a TaKXke IMpaBuUiia OOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJYYCHHUIO W COOUPAHHIO
ra3000pa3HbIX BENMIECTB (AMMHAaKa U YTICKHUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH,  TOJATBEPKAAIONINE  KAYECTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMU-,
noau-, kapoOonart-, ¢docdar-, cuiHMkar-, cyibdar-, THAPOKCHUI-HUOHBHI,
KaTUOHbI aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMU MBICTUTEIHHONU NEATEITHHOCTH — aHAIH3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTHU3aIlui0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JIJI1 M3y4YEHUS CBOMCTB BEILECTB U
XUMUYECKUX PEaKIUH, €CTeCTBEHHO-HAYYHBIC METOABl TO3HAHUSI —
HaOIOZICHNE, W3MEpPEHHEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peaabHbId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoimyecTBo yacos
Ne HaumenoBanue pa3iesioB u duekTpoHHbIe (LM pPOBbLIE)
KonTpoJubnbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Pasnea 1. IleppoHayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxxHas 0071acTh
11 €CTECTBO3HAHUS U 5 5 bubnmoreka [JOK
' MIPaKTUYECKON JEeATEIbHOCTH https://m.edsoo0.ru/7f41837c
YeJI0BeKa
12 BemrecTBa 1 XUMHUYECKHE 15 1 bubnuoreka [JOK
' peaxiuu https://m.edso0o.ru/7f41837c
Hroro mo pazneny 20

Pa3znen 2. BaxHeiilne npeacTaBuTe/id HEOPraHU4eCKUX BellecTB

51 Boznyx. Kucnopon. Ilonstue 5 bu6muoreka [{IOK
' 00 okcumax https://m.edso00.ru/7f41837c
Bonopon.Ilonstre o kucimorax bubmuoreka [{IOK
2.2 8 1
H COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6nuoreka [JOK
' OCHOBAHUSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJ1acChl 11 1 1 bubnuotexa [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro o pasneny 30

Paznen 3. Ilepuoanyecknii 3axkon u [lepuoanyeckas cucrema xumudeckux aemeHToB JI. U. MenneneeBa. CTpoeHue aToMoOB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTE/ILHbIE PEeaKINU


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

[Tepuoanueckuii 3aKOH U

31 Ilepnonnueckas cucrema 7 bu6munoreka IIOK
XUMUYECKUX d1eMeHToB /1. . https://m.edso0.ru/7f41837c
Menpene-esa. CTpoeHue atoma
XHUMHYECKas CBA3b.

3.2 OKHUCITUTEITBHO- 8 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJBHBIE PEAKIIUU
but6mmoreka [JOK
Hroro no pasxeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837c
OBUIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME


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

9 KUIIACC

KoanvecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB H TeM uugpoBbIie
Ne n/m P Kontpoabnbie IlpakTuueckue (witcpp )
NPOrpamMMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThbI
pecypchl
Paspnen 1. BemecTBo 1 XUuMH4YeCKHe peaKIUH
11 [ToBTOpEeHUe U yriyOieHrne 3HaHui 5 1 bu6nuoreka LIOK
' OCHOBHBIX Pa3/IeJIOB Kypca 8 kjacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peaximit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOIHALIHS. 8 1 1 bu6nuoreka [JOK
' XUMHYECKUE PEAKLIUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pazgen 2. HemeTa/s1bl M HX COeTUHEHU ST
51 OO0m1as XxapakTeprucTUKa XUMHUECKUX 4 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpynmnsl. ["agorens https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 Bubmmorexa [IOK
' pyfHL- Lep https://m.edso00.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 anemeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyTSL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
24 sanemeHToB |VA-rpynnsl. Yraepon u 8 1 2 bubmmorexa [JOK
' 3 PYIHBL. FHICPOA https://m.edsoo.ru/7f41a636
KPEeMHHUH M UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3zgea 3. MeTaubl M HX COeIUHEHUS

. bubnmuorexa [JOK
3.1 Obmpe cBOHCTBA METANIOR 4 https://m.edso00.ru/7f41a636
N but6mmoreka [JOK
3.2 Baskneiiine MeTajUIbl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy»kaonias cpeaa
4.1 BelecTBa 1 MaTepHualbl B )KU3HH YEJIOBEKA 3 bubmmorexa TTOK
' m P https://m.eds00.ru/7f41a636
Hroro mo pazneny 3
Pe3zepBHOE Bpemst 3 bubmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68


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

IHHOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
KosmnuecTBo yacos DJIEeKTPOHHBIE
Ne HMara undgposbie
Tema ypoka Kontpoabnbsie IlpakTuueckue
n/n Bcero H3y4yeHusi oOpa3zoBaTe/IbHbIC
padoThbI padoThbI
pecypchbl
[Ipenmer xumuu. Posib XUMHUM B KU3HU 1 bubmumorexa [IOK
yeJioBeKa. Tejra U BemecTsa https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MeTOAAX O3HAHUS B XUMUU 1 bubmmorexa LIOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuia
paboThl B 1a00paTOPUN U IPUEMBI 1 bubmmoreka [JOK
oOpartieHusi ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM)
Yucteie BemecTBa H cMecH. CriocoObl 1 bubmuoreka [JOK
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
«Paznenenue cmecelt (Ha npumepe 1 bubmmorexa [TOK
8 | (1 TIPHMEP https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBApPEHHOU COJIM )»
ATOMBI 1 MOJIEKYJIBI 1 bubmmorexa [OK
4 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHE DJIEMEHTBI. 3HAKU 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKUX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8
[TpocThie U ClI0KHBIE BEIIECTBA 1 bubmmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [JOK
ATOMHO-MOJIEKYJISIPHOE YUCHUE 1

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH OCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmorekxa [JOK
10 X .B
mmiecias popmysa. BanentrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX 3JIEMEHTOB
1 OTtHocHuTeNnbHAs aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTENbHAs MOJIEKYJIsIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XHMHYECKOT0O bu6muorexa [JOK
3JIeMEHTa B COCTUHESHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosib. bu6mmorexa [{OK
Momnspaas macca https://m.edso0.ru/ff0d5230
14 Pu3nyuecKre 1 XUMUYECKHUE SIBJICHUS. bubnuorexa [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycaoBus MIPOTEKaHUS bubmmorexa [JOK
XUMUYECKHUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MACChl BEIIECTB. bubnmnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenus KonmaecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHUAM XUMHUYECKUX bubmorexa HOK
H . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMHYECKUX peaKIIui
18 (coeTMHEHUS, PA3JIOKCHHUS bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMEeHa)
M. B. JIoMOHOCOB — y4€HBI-
19 sHuukioneauct. O6o0meHne bubmmorexa [JOK
1 ARET: Hvl https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIis 3HAHUH
20 KonTponshas padora Nel no Teme bubnuoreka [IOK
«BelecTBa U XUMHUYECKHE PEAKLII https://m.edsoo.ru/ff0d4290
21 Bosnyx — cmecs razos. Cocras bubnnorexa [HOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d448e

IMPOCTOC BCUICCTBO. O3o0H

duznyeckue 1 XUMUYECKHE CBOMCTBA

bu6mmoreka [JOK

22
KHCIIOPOJIA (PeaKLiH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTie 06 okcumaax
CriocoObl TTOTydeHHS KHCIOpoa B
23 nabopaTopuun zqn OMBILHJIGIfH(iTI/I bubmotera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kucmopoaa
TemnoBoit 3¢ ekt XuMuIeckoit
24 peaKiuu, MOHATHE O bubnuoreka [IOK
TEPMOXMMHYECKOM YPAaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHIAOTEPMHUYECKUX PEAKIIUIX
TommmBo (HeTh, Yyroiab U METaH).
25 3ar H3He1§p1e¢1;o3 o a, CIIOCOOBI &)3r0 bubmorexa HOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHS
[Tpaktuueckas pabora Ne 3 o Teme
26 «ITonydenne u coOnpaHue KuCIopoaa bubmorexa [JOK
i . p posa, https://m.edsoo.ru/ff0d4ae2
U3YYCHHUE €T0 CBOMCTBY»
97 Bomopoa — aneMeHT u ripoctoe Bbu6nmorexa [JOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
98 du3nueckre U XUMUYECCKHE CBOMCTBA Bbu6muorexa [JOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edso0.ru/ff0d4ddo
bu6mmorekxa [JOK
29 I1
O O KHCIOTAx 1 COBIX https://m.edso0.ru/ff0d50d2
30 Cnoco0bl Mosty4eHust BOAOPO/Ia B bubnnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTtrueckas padota Ne 4 mo Teme
bu6mmoreka [JOK
31 «Ilonyuenue u cobupanue BoJ10poJia,

HN3YUCHHUC €TO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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MoutsipHbIii 00BEM Ta30B. 3aKOH

bu6mmorekxa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brranciaenus 00n€Ma, KoJIM4ecTBa
33 BEIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [TOK
IH . y https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brmancienust 00M0B Ta3oB O
34 aBHEHHIO PEAKIIMU Ha OCHOBE 3aKOHA bubmiorexa LIOK
b . peaitt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
35 ®duU3nUeCKre U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bu6mmoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHHbie
37 W HEHACHIIIEHHBIE PACTBOPLI. MaccoBas bubmmorexa [TOK
IH p PbL. https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[IpaxTuyeckas padora Ne 5 o Teme
38 «IIpuroToBiieHrE PaCTBOPOB C bubnuorexa [JOK
onpeAesEHHON MacCOBOM J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 KontponsHas padora Ne2 o treme bub6mmorexa [IOK
«Kucnopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
OKcuIpl: cOCTaB, KiaccupuKaIus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XMMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUS: COCTaB, KJIaCCU(PUKAIIHS, bu6nunorexka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [Tonydyenue u XuMHU4YECKHE CBOMCTBA bubnnorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarus, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHne u XMMHUYECKHE CBOMCTBA bub6nuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOéBl;) oJ1 q)eHI/m XHMHquKHe bubmorexa HOK
N YHCHIEL https://m.eds00.ru/00ad9474
CBOMCTBA
[Ipaktruueckas pabota Ne 6. Pemienne
47 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN
48 I'eneTnueckas CBsI3b MEXKY KilacCaMu bubnnorexa HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
Bbu6nmorexa [JOK
49 O0600611eHre U cucTeMaTu3alus 3HaHui
B t https://m.edso0.ru/00ad9ch2
KontponsHas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYIECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHUI
[TepBbie mOMBITKY KIacCUPUKAITTT
51 XMMHYECKUX 31EMEHTOB. [loHsATHE O bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHbIX 3JIEMEHTOB
[lepronnueckuii 3aKOH 1
Bbu6mmorexa [JOK
52 [Tepuoanueckast cucteMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /I. 1. Menaeneera
bubmmorexa [JOK
53 [Ieproapl, rpymnmnsl, MOATPYIIIIEI 4

https://m.edsoo.ru/00ada52c¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

CTpOGHI/Ie atromoB. CocTaB aTOMHBIX

bu6mmorekxa [JOK

>4 anep. N3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aToMoB 3J1ieMeHTOB [lepuoanueckoit bubmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHaeneeBa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA T10 €T0 MOJIOKCHHIO B bu6mmoreka [{OK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoanueckoro 3akoHa Jiis
57 pa3BUTHS HAyKu U npakTuku. J[. 1. bu6nuoreka [IOK
MenneneeB — y4€HbIN, IEIAror u https://m.edsoo.ru/00ada96e
rpaKJIaHuH
DIIEKTPOOTPULIATEITLHOCTH ATOMOB bubmmorexa [JOK
58
XHMHYCSCKHX IJICMEHTOB https://m.edso0.ru/00adaab8
bu6mmoreka [JOK
59 Hormast xuirieckas cosisb https://m.edsoo.ru/00adac34
60 KoBasnenTHas noyisipHasi XuMudeckas bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenonsipHasi XUMUYECKas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnnoreka [IOK
62 CreneHb oKHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIUTEITHO-BOCCTAHOBUTEIIHHBIC bu6mmoreka [{OK
peakuuu https://m.eds00.ru/00adb076
64 OKHUCITUTENTN U BOCCTAHOBUTEIIH bubmorera [JOK
https://m.edsoo.ru/00adb076
65 KonTposbnas padota Ne4 o reme bubmmorexa [JOK


https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

((CTpOGHI/Ie aroma. XUMHAYECKasl CBSI3bY

https://m.edsoo.ru/00adb486

66 Peseprubiil ypok. O6001eHIE 1 1 bubmmorexa [JOK
cUCTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O6o0IeHNE U 1 bubmmnorexa [JOK
cUCcTeMAaTU3alus 3HaHu! https://m.edsoo.ru/00ad9ch2
68 PesepBHblii ypok. O600111€HNE U 1 bubnuorexa [JOK
cUCTEMAaTH3alisl 3HaHUH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne
n/n

Tema ypoka

Ilepnoanueckuit 3aK0H.
[Iepnonnueckas cucrema
XUMHUYECKHX dj1emMeHToB 1. 1.
Menneneena

3aKOHOMEPHOCTU B U3MEHEHUHU
CBOMCTB XUMUYECKUX IJIEMEHTOB
IIEPBBIX TPEX MEPUOI0B
Knaccudukanus u HOMEHKIATypa
HEOPTraHWYECKHUX BEILECTB

Bujpl XuMu4uecKoi CBS3W U THITBI

KPpUCTAJUIMICCKUX peH_IéTOK

KonTponbnas padorta Nel mo teme

«IToBTOpeHue u yriayOaeHue 3HaHUI
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca

Krnaccudukanus XuMHIecKux

pEeaKuuii MO pa3IMYHbIM MPU3HAKAM

[ToHsiTHE O CKOPOCTH XMMUYECKOM

pCaKkIuu. IIoHsaTHE O TOMOT€HHBIX B

TCTCPOTCHHBIX PCAKIUAX

ITorsATHE O XUMHYECKOM PaBHOBECHUMU.

CDaKTOpBI, BJIMAIOIIHUEC HAa CKOPOCTb

XUMHYECKOMN pCaKkuu U IMOJIOKCHUC

KoaudecTBO 9acoB

KonTpoabhbie

Bcero
padoThbI

IIpakTnueckmne
padoThbI

Jara
H3ydeHusl

DJIEKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

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

bu6nmorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6nmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6

bu6muorexa [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bubnnoreka [HOK
https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYICCKOT'O paBHOBCCHA

OXHUCIUTEITFHO-BOCCTAHOBUTEILHEIC

bu6munorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON
10 nccoruranun. CunbHbIE U ci1aldble bubnnorexa [IOK
o TCHEATTHH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HMoHuble ypaBHEHUA PEAKIIUN Bubmorexa OK
M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI Bubmorexa TOK
puﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 PEICTaBICHUN 00 bubmmorexa [JOK
pea . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOIHAIITT
14 ITonsatue o Tuaponn3se colen bubmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o011eHne U cUCTeMaTU3aIUs bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckast padora Ne 1.
16 «Pemenne 3kciepuMEHTAIILHBIX bubmmorexa LHOK
p https://m.edsoo.ru/00addbfa
3aga9dy)
KonrtponsHas padora Ne2 o reme
17 «DIIeKTpOIUTUYECKAS TUCCOLIAALIIS buGnuorexa [IOK
R 8 THATI. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B PACTBOPAX)»
O01as xapakTepucCcTUKA TaJIOTEHOB.
18 an;/llnqecxl;e CBifICTBa Ha [IpUMeEPE bubnnorexa [IOK
P P https://m.edsoo.ru/00addfe2
xJjiopa
19 XnopoBogopoa. CossiHast KUCIIOTa, bu6mmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMHNYCCKHEC CBOﬁCTBa, IMOJIYYCHHUC,

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

MIPUMEHEHUE
[IpakTuueckas pabora Ne 2 o Teme
20 «ITony4yenue consHOMN KUCIOTHI brbmmorexa [OK
yi . . ’ https://m.edso00.ru/00ade348
M3y4YeHHe e€ CBOMCTB»
Brrurcnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIIHid, €CJIU OJIUH U3 bubmmorexa LIOK
P ’ https://m.edso0.ru/00ade488
peareHTOB JIaH B H30BITKE
99 OO6m1as XxapakTepuCTUKA SJIEMEHTOB bubnnorexa [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(GUKALIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHUI bubnnorexa [JOK
B IIpUpoJie. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopo1, CTpOEHHUE, bubnuorexa [JOK
(bu3MUecKre 1 XUMUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxcunpl cepsl. CepHas KHCIIOTA,
25 (bu3uvecKre U XUMHUYECKHEe CBOMCTBA bubmmorexa LHOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XHMMHWUYECKHUE PEAKIUY, JIEKAIUE B
OCHOBE ITPOMBIIINIEHHOTO CII0C00a
26 MIOJIy4EHUS CEPHOM KUCIIOTHI. bubmmorexa [IOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlel cpeibl COeAMHEHUIMU
cepbl
97 Brruncienne MmaccoBoU JTI0JIH BEIXOOA bubnnoreka [IOK
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 OO01mmast xapaKTeprCTUKA DJIEMEHTOB bubmmorexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

V A-rpynrebl. A30T, paclipocTpaHEeHHe
B IIpupoze, Gpu3nveckue u
XMMHYECKHE CBOMCTBA

AMMHak, ero pusndeckue u

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

bu6mmoreka [JOK

29 XUMUYECKHE CBOMCTBA, OJIYyUCHUE U
i https://m.edsoo.ru/00adf004
MIPUMEHEHNE
[IpakTuueckas pabora Ne 3 o Teme
30 «Ilony4yenune aMMuaka, U3y4eHue ero brbmmorexa [OK
. v > 13YH https://m.edso0.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIOTa, €€ (hu3nuecKue u bu6muorexka [JOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBanyre HUTPATOB U COJIEH
aMMOHHS B KQUe€CTBE MUHEPATIbHBIX

32 oOpeHwmil. XUMUIECKOe bubmmorexa [JOK
yAo0p ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIMIEH Cpebl
COCTMHEHUSIMH a30Ta
®ocdop. Okcun dochopa (V) u

33 (bocg)o pHaSI KI/ICJI((I))Ta (p(l)IfI)I%I/I(‘-IeZKI/Ie u bubmmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOIMCTBA, MOIYYCHUE
Hcnons3zoBanue GocdaTtoB B

34 KayecTBE MUHEPAJIbHBIX YI00pEHUH. bubanorexa [JOK
3arpsi3HEeHUE NPUPOJIHON CPebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHUE B

35 npu I(: e (Il))I/I3I/III)ICCKII)/Ie 1 XUMUYECKHE bubmorexa HOK

p P e https://m.edso0.ru/00adfd9c
CBOIICTBa
36 Oxcunpl yriaepoaa, ux pusnueckue u bubnmoreka [JOK

XMMHUYECKHE CBOMCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

37

38

39

40

41

42

43

44

DKOJIOrHYecKUe MpoOIIeMBI,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

YroapHas KUCIIOTa U €€ COJIN

IIpakTuyeckas pabora Ne 4 o Teme
"IlosnyyeHue yriieKucioro rasa.
KauecTBenHas peakius Ha KapOOHaT-

"

HOH

[TepBoHavanbHBIC TOHATHS 00
OPraHMYECKUX BEILIECTBAX KaK O
COEIMHEHHUX YIIIEPOIa

Kpemuuii u ero coeguHeHust

[IpakTnueckas padorta Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 33724 M0 TEME
«Baxneiinine HeMeTalIbl U UX
COCIMHCHHSD»

KonTponbnas padorta Ne3 no teme
«Bakuenme HeMeTaJUIbI U UX
COEIMHEHUY

OO01mas XxapakTeprucTHKa XUMUIECKUX
3JIEMEHTOB — METAJLIOB.
Meramnnueckas CBA3b U
MeTaJuIM4ecKasi KpUCTauIndecKas
pemérka. Pu3n4yecKue CBOMCTBA
METaJJIOB

XHWMHUYECKUE CBOMCTBA METAJUIOB.

DIIEKTPOXUMHUYECKUH Psif
HaMpsDKEHUH METaIJIOB

bu6mmoreka [JOK
https://m.edso0.ru/00ae006¢

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

bubmnoreka [IOK
https://m.edsoo.ru/00ae054e

bubmnoreka [HOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

bubnnoreka [IOK
https://m.edsoo.ru/00ae0el18

bubnnoreka [IOK
https://m.edsoo.ru/00ael103e

Bbu6muorexa [JOK
https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OO6mmme crmocoOb! MOTyYeHUS
MmetauioB. CiuiaBel. Beruuciienus o

bu6nmoreka [JOK

45 5
YPABHCHHAM XMMIACCKIX Partii, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 IlonsATHE 0 KOPPO3UU METAJIIOB bubmorera [JOK
pP https://m.edso00.ru/00ae1278
bubnnoreka [IOK
47
[enormsie MeTaTEL https://m.edso0.ru/00ae14b2
48 OKcubl ¥ TUIPOKCUIBI HATPUS U bubnnorexa [JOK
Kamnust https://m.edso0.ru/00ae14b2
49 Illenoyno3eMenbHBIC METAJIIbI — bubmuoreka [JOK
KaJIblIUA U MarHuit https://m.edsoo.ru/00ael15e8
50 Baxueline coeTMHCHUS KaIbIIAs bubmorera [JOK
A t https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U CUCTEMaTU3AIIHS
3HaHUHI
59 JKEcTKOCTh BOAKI U CIIOCOOKI €€ bubmnoreka [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOABI K METOIBI €€ bubmorera [JOK
" A 8 https://m.edsoo.ru/00aelae8
YCTpaHESHUS
bu6mmoreka [JOK
54 A i
FHOMHHIH https://m.edso00.ru/00ae1c64
55 AmdoTepHbIe CBOICTBA OKCHA U bubnuoreka [IOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keeso bu6mmoreka [JOK

https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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67

OKcHIbI, THIPOKCHIBI M COJIH Keje3a
(11 u xene3a (111)

O000I1IIEHNE U CUCTEMATHU3AIINS
3HaHUHU

[IpakTuueckas padora Ne 7. Pemenue
IKCIIEPUMEHTATBHBIX 33724 10 TeMe
«Baxneime MeTaIbl U UX
COEIMHEHMUS»

Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUMN, €CIIH OJUH U3
peareHTOB JiaH B U30BITKE WU
COJICPKUT MpUMecH. Beruncienus
MaccoBOM J0JIM BBIXOJ1a MPOJYKTa
peakuuu

O000I1IIeHNE U CUCTEMATHU3AIINS
3HAHUH

KontponsHas pabora Ne4 o reme
«BaxxHenmue MeTauibl ¥ UX
COEIUHEHUS

BCHICCTBa U MaTCpualibl B
MOBCEIHEBHOM KM3HU YEI0BEKA

XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpeapbl
Ponp xumuu B perieHnn
HKOJIOTHYECKUX MPOoOIeM

PesepBHbIil ypok. O6001ICHHE 1
CUCTEeMAaTH3aIHsI 3HAHHUHA

PeszeprHbIil ypok. O6001IeHIE 1

bu6mmorekxa [JOK
https://m.edsoo0.ru/00ae35e6

bu6muorexa [JOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1750

bu6mmorexa [JOK
https://m.edsoo.ru/00ae3f50

Bbu6nmnorexa [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.eds00.ru/00ae4270

bu6mmorexa [JOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUcTeMAaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O60011eHue u 1 bub6mmorexa [IOK
CUCTEMAaTH3aINs 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBLIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOT'PAMME


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

* Xumusi, 8 knace/ Pymsuruc I'.E., ®enpaman @.I°., AkiimornepHoe o0iecTBo
«M3marensctBO «IIpocBemenne
» Xumus, 9 knacc/ Pynsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o011eCcTBO

«M3parensctBO «IIpocBemienne»

METOJNYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



