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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHUS OCHOBHOMU
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, MPeICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepalbHONl paboueil mporpammsl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUU MPENOAaBaHusl YIEOHOTO MpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoni deneparum.

[Iporpamma mo Xxumuu Aa€T MPEJCTABICHHE O IENsIX, OOIel cTpaTeruu
o0yueHHUsl, BOCIUTAHHUS W Pa3BUTUS OOYYAIOIIMUXCS CPEACTBAMHU Y4eOHOIO
npeaMeTa, YCTaHABIIMBAET 00s13aTENIBHOC MpeaMETHOE COJIepKaHuUe,
npeAycMaTpPUBAET paCIpeleiIeHue €ro Io KiaccaM M CTPYKTYpUPOBAaHHE IO
paszenaM M TEMaM IMPOrpaMMbl MO XUMHUHU, ONPENENAECT KOJWYECTBEHHBIE H
KaueCTBEHHbIC XapaKTePUCTUKU CoJIepKaHus, PEKOMEHIYEMYIO
MOCJIEI0OBATEILHOCTh  M3YUYEHUS] XUMHU C YU4€TOM  MEXKMPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTE  00yYaromuxcsi, OINpeAeNsieT BO3MOXXHOCTH MpeaMera s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakXke TpeOOBaHMM K
pe3yJibTaTaMm 00y4YeHHs] XUMUM Ha YPOBHE II€JICH U3yUeHHUs MTPEeaMETa U OCHOBHBIX
BHUJIOB y4YeOHO-ITO3HABATEIILHOW JCATECILHOCTH OOYYaloIerocs II0 OCBOCHHIO
y4eOHOTO CoJiepKaHusl.

3HaHUWE XUMHH CIYKUT OCHOBOM Juisi (OPMUPOBAHHS MHPOBO33PEHUS
00yyaromierocs, €ro MpeJCTaBICHU 0 MaTEpUaIbLHOM €IMHCTBE MHPA, BAXKHYIO
poJIb WrparoT (OPMUPYEMBIC XUMHEH NPEICTABICHUS O B3aUMOIIPEBPAIICHHIX
PHEPTUU M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHUS TII100aTbHBIX
npo0iieM yCTOMYMBOIO pPAa3BUTHSA YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOH,
MUIIEBOM U SKOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuenne xumunn:

CIIOCOOCTBYET  peajliu3alldd  BO3MOXKHOCTEH i1 CaMOpa3BUTHUS U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111eH U PyHKIIMOHATIEHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHWE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
0o0yyaromuxcsi, HaBBIKOB HMX CaMOCTOATEIIBHOM  y4eOHOM  JesATEeNbHOCTH,
AKCIEPUMEHTAIIBHBIX M HCCJEJA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEHU(UKON Hay4HOrO0 MBIIUICHUS, 3aKIa/JbIBA€T OCHOBBI
I[EJIOCTHOTO B3IVIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATarnoM B OPMHUPOBAHUU €CTECTBEHHO -HAYUYHOU IPaAaMOTHOCTH OOYYarOIIUXCS;



croco0cTByeT (HOPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K TPUPOJIC, K YEJTOBEKY, BHOCUT CBOM BKJIA]l B SKOJIOTHYECKOE
00pa3oBaHUE O0yJArOITHUXCSI.

JlaHHbIe HampaBiieHUST B OOYYEHHUU XHUMHH OOECTICUMBAIOTCS CIEIU(UKON
COJICp)KaHUsl ~ y4yeOHOTO  TIpeJAMETa, KOTOPBIM  SIBISETCS  MEIarorMuecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKM XMMHUU Ha OINPEAEIIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIIero 00pa30oBaHUsl OPUCHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHATUNA XMMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa comepkaHus MPOrpaMMbl IO XUMHU C(OpPMHpPOBaHA HAa OCHOBE
CUCTEMHOro mnojaxoga Kk €€ mzydeHuto. CoaepkaHHE CKIAABIBACTCS U3 CUCTEMBI
MOHATHUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHITUH O XMMHUYECKOMN
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPUHLMUITY
MOCJIEAOBATEIILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKHUX IMPEACTABICHUN
Pa3HOI0 YPOBHSI:

— aTOMHO -MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUSI;

— Ilepuonnueckoro 3akona /1. 1. MeHnaeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUSI O CTPOCHUU aTOMa U XUMHYECKOW CBA3H;

— TpeACTaBICHUM 00 DICKTPOJMTHUYCCKON JTUCCOIMAIMU BEIIECTB B
pacTBOpax.

TeopeTuueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OAMIIUPUYECKU
MOJIYYE€HHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OJTHOTO
YPOBHS K APYroMy, BBIIOJHSS (DYHKIIUK OOBSICHEHHS U IPOTHO3UPOBAHUS CBONCTB
CTPOEHHUS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TTOTYyYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHMEe mporpaMMbl MO XUMHUHU  CIIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJCTABICHNUS O XUMUYECKON COCTABIAIONICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, LEHHOCTHOTO OTHOLICHUA K HAy4YHOMY 3HAHHUKO H
METOJaM IIO3HAHUS B Hayke. M3ydeHWe XUMHM OPOUCXOJUT C MPUBICUYCHUEM
3HAHWW U3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyXKaroUuid MHUPY,
«buonorus. 5—7 knacce» U «Pu3nka. 7 Kiaccy.

[Ipy wu3yuyeHUM XUMHHM TMPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOUW KYJBTYPBHI.
3agadya ydeOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUU — Ba)KHEUIINUX (PAKTOB, MOHATHM, 3aKOHOB U TEOPETUUYECKUX TMOJIOKECHHUI,
JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B



NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHHWS TPU W3YYECHUU BEIICCTB U
XUMUYECKUX peaKIui, B GOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Y4YeOHO-IO3HABATEIILHOW M Yy4eOHO-UCCIIEeN0BATEIHCKON
NEeSTENbHOCTH, OCBOCHMM NpaBWiI 0O€30MacHOrO OOpallleHus C BEIIeCTBAMHU B
IIOBCEIHEBHOM KU3HMU.

[Ipn u3yyeHnn XMMHHM Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUsl Ba)KHOE
3HaUYCHUE MPUOOPEITH TaKue IeNH, KaK:

— ((dopmupoBaHHEe WHTEIUIEKTYaJlbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIIbBHOMY TPUHSTHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUS] Ha CHCTEeMaTH4eCKoe MpUOOIIeHUe
o0ydJaronmxcsi K CaMOCTOATEILHON IM03HABATEIIbHONW NIEATEIbHOCTH, HAYyYHBIM
METO/IaM TO3HaHUs, (GOPMUPYIOUIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEHN K
XUMUU;

— o0ecIeueHue yCaoBUi, CITIOCOOCTBYIOIIUX MTPUOOPETEHUIO O0YYaIOIIUMUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIIMM), UMEIONIUX YHUBEpPCAJIbHOE 3HAUYCHUE IS
pPa3IUYHBIX BUJOB JEATEIbHOCTH;

— ¢opmupoBaHue oOmeld (YHKIUOHATPHOW M  €CTeCTBEHHO-HAYUYHOM
IPaMOTHOCTH, B TOM UHCJIE YMCHHHA OOBSCHITH W OIICHUBATH SIBJICHUS
OKPY’KAaIOIIEeTr0 MHpA, WCIOJNB3yS 3HAHWUS W OIBIT, MOJYYEHHBIE TPU HU3YyYECHUU
XUMUHU, TPUMEHATh MX TMPU pPEIIeHUH MpoOJieM B TMOBCEIHEBHOW KU3HU U
TPYJOBOM J1€ATENbHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIIMXCA TyMAaHUCTHYECKUX  OTHOILICHMIH,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HKOJIOTHYECKU
1[EJ1€CO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJSIX
COXpaHEHUs CBOETO 3/I0POBbs M OKPYXkKAIOLIEH TPUPOAHON CPEABL;

pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CaMOBOCIMTAaHUI0O Ha OCHOBE YCBOEHHUS OOIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpO(HIIA M HAIPABICHHOCTU AAIBHEUILErO
oOydeHwusl.

OO6miee 4YuCIO dYacoB, OTBEAEHHBIX JUISI H3YYEHHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO)..



COILEPKAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipeamer xumun. Posib XMMHUM B )KU3HU 4YENOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemectBa. du3nueckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSIHUE
BeuiecTB. [loHsATHe 0 MeTomax Mmo3HaHus B XUMHH. UHCThIE BEIIECTBA U CMECH.
CniocoObl pa3ziesieHust CMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U COXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢Gopmyna. BajaeHTHOCTP aTOMOB XHUMHUYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHTENbHAasE aTOMHas —Macca.
OtHocuTenbHas MOJNEKyIsIpHas Macca. MaccoBasi JoJIsI XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUM.

KomunuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBsI3b KOIMYECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €IWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHU.

DuU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMUYECKasd Peaklus U €€ MPU3HAKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHMMHUECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUM (COCTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUs, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0H, NMpaBuiiaMu paboThl B J1abopaTopuu u
npuéMaMu oOpallleHus ¢ JIabopaTOpPHBIM O0OPYI0BAHUEM, U3yUYCHUE U OMKCAHUE
bu3UYECKNX CBOWCTB OO0Opa3lloB HEOPraHMYECKUX BEIIECTB, HaOJIOJCHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIKE,
KUTICHHE W KOHJCHCAIMS BOJABI) U XUMHUYECKUX (TOPEHHME CBEYM, MPOKAJIMBAHUE
MEHOM MPOBOJIOKHU, B3aUMOJICHCTBUE Mela ¢ KUCIOTOM) SIBICHUM, HAOMI0ACHUE U
OMHUCAaHUE TPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasjiokeHUue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUIPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMoJeUCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
U3y4YeHHE CIOCOOOB pPa3fesieHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BBITIApMBAaHUE, JUCTUJUIAIMA, XpoMaTorpadus, mpoBeIcHUE OYUCTKH MTOBAPEHHON
coiiv, HaOJIOJICHWe W  OMNHCaHWE  pPe3yJbTaTOB  MPOBEACHUS  OMbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJEIIE MOJIEKYII
(IIapoCcTepKHEBBIX ).

Baxueimue npeacTaBuTe M HEOPraHU4eCKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3znyxa. Kucimopoa — 3jieMeHT W mpoCToe
BellecTBO. HaxoxaeHue kuciopona B mpupone, (U3MYECKHME U XUMHUUYECKHUE
cBoiictBa (peakmumu TtopeHus). Oxcuzapl. [Ipumenenwme kucimopoma. CmocoObI



MOJIyYEHUsI KHUCIOpoJa B Jabdoparopud U HOpoMbllIeHHOCTH. Kpyrosopot
Kuciopoza B mpupoje. O30H — aJIOTponHas MOAU(PUKAIIHS KUCIOPOIa.

TemnoBoit 3h(PeKT XUMHUUECKON pEaKIuh, TEPMOXUMUUYECKHE YypaBHEHHS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojlb U METaH. 3arpsA3HCHHE
BO3/lyXa, YCWJICHUE MapHUKOBOTro 3¢ deKrta, pa3pynieHne 030HOBOTO CIIOS.

Bonopon — sanemeHT u npocroe Bemectso. Haxoxaenne Bogopoa B Npupoae
dusnueckue M XUMHUYECKHME CBOMCTBA, TNPUMEHEHHE, CIOCOOBI TMOJIyYCHHUS.
Kucnotsl u conmu.

Monsipablii 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojma kak pactBoputenb. PacTBOpHI.
HacepiieHHble 1 HEHACBIIIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10J11 BEIIECTBAa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponp pacTtBOpoB B npupoze U B )KU3HH 4desioBeka. KpyroBopor BoAbl B MpPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanuss neopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukanms
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHCIOTHBIC, aMQpOTEepHbIE) U
HeconeoOpaszyromue. Homenknarypa oxcugoB. duzmyeckue U XUMUYECKHE
CBOKCTBA OKCHUJIOB. [lomydeHne okcuoB.

OcHoBanusa. Knaccudukamuss oCHOBaHUM: IIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMmenknatypa ocHoBaHMi. PU3NYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryuyeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucior. @usnyeckue u
XHMHUYECKHEe cBoMcTBa KucioT. Psan aktuBHocTM MetayuioB H. H. bekerosa.
[Tony4denue KuCIoT.

Conu. Homenknarypa coneil. @uznueckue u XUMUYECKHE CBOICTBA COJEH.
[Tomyuenue couei.

I'eneTnueckas cBsI3b MEXAY KJIaCCAaMU HEOPTaHUYECKUX COCTUHECHUI.

Xumuueckuit IKcnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpoAa B BO3yX€, IMOIYyYCHHUE,
coOupanue, pacno3HaBaHME M U3YYCHHUE CBOWCTB KHUCJIOpOjaa, HAOI0IeHNe
B3aMMOJICMCTBUSl BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HHUKHOBEHUS U
IpeKpalieHus ropeHust (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHIOB U
OTMMCaHUE HX CBOWCTB, MOJy4YeHUE, COOMpaHHE, paCIO3HABAHHE M U3y4YEHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojencTeue Bojoposaa ¢ okcuaoM meau (II)
(BO3MOXKHO HMCIOJIb30BaHUE BHUACOMATEPUAIIOB), HAOIIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOCHHOCTEW pAaCcTBOPEHHUS BELIECTB C
pa3IMYHONM PAcTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBUE BOJABI C METAJIIaMHU
(HaTpyieM ©  KaibllMeM) (BO3MOXHO HCIIOJb30BaHHWE BUJIEOMATEPUAIIOB),



uccieoBaHue OOpa3llOB HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX  KJACCOB,
HAOJIIOICHIE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOYEH,
uzydeHue B3aumojeiicTBus okcuma menu (II) ¢ pacTBOpoM cepHOW KHUCITOTHI,
KHCIIOT C METajulaMHd, PEaKUWi HEUTpaM3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTUM K3 PACTBOpA COJIA, PEIICHUE
SKCIIEPUMEHTANIBHBIX 33Ja4 10 Teme «BaxHenlmme kiaaccbl HEOPraHUYECKUX
COCAUHEHUI.

HHepuoauuyeckuin 3axkoH u Ilepuoauueckass cucreMa XUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKM KiaccU(PUKAMA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE W IIETOYHO3EMEJIbHBIE METAILIbI,
raJloreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(oTepHbIe OKCUIBI
Y TUJPOKCUJBI.

[Iepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  KopoTkomepuonnas ©  JIUHHOMEpUoAHass  (HOPMBI
[lepuoanueckon cucrembl xumuueckux siemeHToB Jl. M. MennaeneeBa. [lepronasr
u rpynnbl. DuU3MYECKUil CMBICT TOPSIKOBOIO HOMEpa, HOMEPOB IMEpHOIA U
TPYMIIBI 2JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHsl. CTpoeHue
JJIEKTPOHHBIX ~ 000J04eK aroMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepuomnueckon cucremsl JI. M. MenpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA T10 €ro MnoJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJnyca aTrOMOB XHMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPYNIIaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [leproanueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB IS Pa3BUTHS HAayku W npakTuku. J[. M. MenneneeB — y4y€HbIN U
rpa)KJaHMH.

Xumuyeckass cBs3b. KoBajlieHTHast (TOJISIpHAsT W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX A1€MEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKUCIUTEIBHO -BOCCTAHOBHUTEIIBHBIE  PEAKIIUU.
[Ipoueccel okuciIeHUs U BOCCTAaHOBJEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuui IKCnepumenm:

U3yueHHe oO0pa3lioB BEHIECTB METANIOB M HEMETAJUIOB, B3aUMOJCICTBHE
TUIPOKCUAA LMHKA C PACTBOPAMM KHUCJIOT W IIEJIOYEM, IPOBEACHUE OIBITOB,
WUIIOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHUS).

MeoscnpedmemHuuwle ceasu



Peasmszannst MeXNpeAMETHBIX CBSI3€M NPH HW3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHME KaK OOIIMX €CTeCTBEHHO- HAyUHBIX
IIOHATUM, TaK U MOHATHUM, SABIIIIOLIMXCSA CUCTEMHBIMU U1l OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO -HAYYHOI'0 LIUKJIA.

OO0mure ecTecTBEHHO- HAyYHbIE TOHATHS: HAyYHbIN (DaKT, TUIIOTE3a, TEOPUS,
3aKOH, AaHaJW3, CHHTE3, KIacCHU(PHUKAIUs, MEePUOJUYHOCTh, HaOIIOICHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIECIIb, SIBJICHUE.

®du3uka: MaTepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI
PaAMOAaKTUBHOCTh, MOJIEKYJa, 3JEKTPUUYECKUN 3apsj, BELIECTBO, TEJIO, 00bEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (U3MYECKUE BEIUYMHBI, €IUHUIIbI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1bl, CONHIIE.

buonorus: dorocunres, apixanue, onocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpANbl, TOPHBIE TOPOBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHUYECKASI peaKUMs

[Tepuonnueckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMCTB
XMMHUYECKUX DJJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalaus, KalblUsi WU UX
COCIMHEHU B COOTBETCTBUHU C IIOJIOKEHHEM 3JIEMEHTOB B Illepuoanueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbl XUMUYECKOW CBSI3U. THUIBI KPUCTALNIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus m HOMEHKIaTypa HEOPTaHWUYECKHX BEIIECTB. XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pa3IMYHbIM KJIACCaM HEOPTraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccudukanus XuMUYeCKUX peakluii Mo pa3IuyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOLIMX B pEAKIHMH BEUIECTB, MO TEIUIOBOMY 3(P(dEKTy, MO0
U3MEHEHUIO CTETEeHEH OKHMCICHUS XUMHUYECKHX 3JIEMEHTOB, MO0 00paTUMOCTH, 1O
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[lonsiTue 0 ckopocTn XuMuuyeckod peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX U TeTepOreHHBIX
peakuusax. Ilonarue o karanmse. [lonstue 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUMU U IIOJ0KEHUE XUMHUUYECKOIO
PaBHOBECHSL.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBI  OanaHc
OKHCIINTEIIBHO-BOCCTAHOBUTEIILHON  PEAKLIHH. CocraBrnenue YpaBHEHUM



OKHCIIUTEJIBHO -BOCCTAHOBUTENBHBIX PEAKIUHA C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUUECKON TUCCOUMAMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M AHCCOLMALMU BEMIECTB C Pa3IMYHBIMH BUIAMHU
xuMuueckoi cBsa3u. Crenenp aucconuanu. CUiIbHbIC U CTTA0bIe DJIEKTPOJIUTHI.

Peaxuun nonHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpAallléHHbIE HMOHHBIE YypaBHEHHUs peakiuuil. CBoilcTBa KHUCIOT,
OCHOBAHHI U COJIel B CBETE MPEICTABICHUN 00 3JIEKTPOIUTHUYECKON TUCCOIMALIUN
KauectBeHnnbie peakiinu Ha HOHBL. [IoHSATHE O THIPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMH KPUCTAUIMYECKUX PEUIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB W HeMeTasioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTU
pacTBOPOB BEIIECTB, IPOLECCA AWCCOLMALMUA KHCIOT, WIENOYEed U  COJIEH
(BO3MOXKHO  HCIOJIb30BAHHE BHUACO MaTE€pUalioB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONINX ~ MPU3HAKU  TPOTEKAHMs]  peakluid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHN), PACIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKIUMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAJIbHBIX 33/1a4.

HemeTasuibl 4 MX COeIMHEHMS

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CtpoeHue M (U3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHYECKHE CBOWMCTBA HAa [pUMEpe  Xjopa
(B3aUMOJIEHCTBUE C MeETaJlaMd, HEMETaUlaMHy, IIeJI04aMH). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJYy4YEHUE, NPUMEHEHHE. [lelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YesloBeKa. BaxHeumme XIopuabl U UX
HaXO0XJCHHUE B PUPOJIE.

O6mias xapaktepuctuka 37aeMeHTOB VIA-rpynmbel. OCoOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHue M (pusmyeckue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U ceppl. XuMu4eckue cBoilicTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HUECKUE U
XuMuueckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kucioTa, (QuU3MYECKHMe M XUMHUYECKHE CBOWCTBa (00mMe Kak
IpeICTaBUTENd Kjacca KHCIOT W chneuuduyeckue). XHUMHUYECKHE pPeakluu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOCO0a MOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucioThl. COMM CEpHOU KUCIOTHI, KAU€CTBEHHAs pPEeaKIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIMHEHUN B NpUpoAe. XUMHUYECKOE
3arpsA3HEHHE OKPYXKAIOMIEH Ccpeabl COSAUHEHUSIMU Cephbl (KUCIOTHBIE TOXKIM,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPAICHUS.

OO6miast xapaktepuctuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCICHUS. A30T, paCIpoCTpaHEHUE B MPUPOJE,
busnueckne 1 XUMHIECKHe CBOCTBA. KpyroBopoT azora B mpupoje. AMMHUaK, ero
dbu3nueckre 1 XUMUYECKHUE CBOMCTBA, NOJydeHne U nmpuMeHeHue. Coiam aMMOHUS,
uxX pU3NUECKUEe U XMMUYECKHE CBOWMCTBA, MpUuMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KUCJOTa, €€ ToyydyeHue, (PU3NYeCKHue U XUMHUUYECKHE
cBOMcTBa (0OIIME KaKk MPEACTaBUTENSl Kiacca KHUCIOT U crnenuduueckue).
Ucnonb3oBaHWe HUTPATOB MW COJIEM aMMOHHMSI B Kauye€CTBE MHUHEPaIbHBIX
yn00peHuil. XuMU4ecKkoe 3arps3HeHUe OKPYIKAIOIIeH Cpelibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
auioTponHeie Monudukanuu docdopa, Puznueckue W XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kucinora, pu3ndecKrue 1 XUMUIECKHUE CBOICTBA,
nonyuerue. Mcnons3oBanue GocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mias xapaktepuctuka 31aemMeHTOB [VA-rpynmbel. OcOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHCJICHHUS.  YTIEepoid,  aJJIOTPOITHbBIC
Moau(pUKalUKM, paCIpOCTpaHEHUE B TpuUpose, (u3nueckue U XUMHUUYECKHUE
cBoiicTtBa. Ancop6Onusa. KpyroBopot yriaepoaa B mpuponae. OKCUabl yriiepoaa, ux
dus3nueckue W XWMHUYECKHE CBOICTBA, JEHCTBUE HA IKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHEe. DKOJOTUYECKHe MPOOJIEeMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riaoOalbHOTO TMOTEIJICHUS KIMMaTa, NapHUKOBBIM
s dekt. YronapHas KucaoTa U €€ colu, X (PU3NYeCKhe U XMMUYECKHE CBOMCTBA,
noJlydeHrue W mnpuMeHeHwe. KadecTBeHHas peakmusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIIIEHHOCTH U CEIHCKOM
XO3sICTBE.

[lepBoHauanbHBIC MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSUHEHUSIX
yriieposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAs KUCTIOTa).
[IpupogHbie HWCTOYHUKH YTIJIEBOJOPOJOB (Yroiib, MTPHUPOAHBIA Ta3, HEPTH),
NPOAYKTBI WX TMepepaboTku (OCH3WH), WX POJb B OBITY W IIPOMBIIIJIEHHOCTH.
[ToHsTre 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: KUpaAX, O€IKax, yrieBojax — U ux
poii B KM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCAUHEHUM.

Kpemunii, ero ¢usndeckue U XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenuHeHHs KpemHusi B mpupoze. OOmme mnpeacraBieHusi o0
okcune kpemuus (IV) u kpemuueBoil kuciore. CWIMKAThl, UX HCIOJIb30BAaHUE B
OBITY, B IPOMBINLICHHOCTH. BaxkHelive cTpouTeIbHbIE MaTepralbl: KepaMHKa,



CTEKJIO, LIEMEHT, 0eToH, kene300eToH. [Ipobiembl 6€30MacHOr0 UCIOIb30BaHUS
CTPOUTENIHHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa30OB HEOPraHUYECKUX BEUIECTB, CBOWCTB COJISTHOW KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE TTPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKaIMKUe (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
rajoreHOB M HUX COEIMHEHUH (BO3MOXHO HCIIOJIb30BAaHUE BUIECOMATEPHUAIIOB),
O3HAKOMJIEHME C o00pa3naMu XJIOpPUAOB (TaJOreHUJ0B), O3HAKOMJICHUE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJh30BaHUE
BUJIEOMATEpUAIIOB), HAOJIIOCHUE Mpolecca OOyIIMBaHUS caxapa Mo JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peaKIuu Ha CyJbdat-
MOH M HaOJIOJieHHWEe TpHu3Haka e€ MpPOTeKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMU
cBoicTBaMH a3oTa, (ochopa M HX coeAMHEHUH (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMATEepUANIOB), oOpa3aMu a30THBIX U (POCHOPHBIX yAOOpEHUM, MOIyUYEHUE,
coOupanue, pacno3HaBaHWE€ U UW3Y4YCHHUE CBOWCTB aMMHUaka, IIPOBEJICHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHMS U (ochar-uoH M U3yueHue NMPU3HAKOB
WX TIPOTEKAHUsI, B3aMMOICCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BHUJICOMATEPHUAIIOB), U3YyUYCHUE Moenei
KPUCTAUIMUECKNX PEmETOK anmasza, rpadura, ¢ymwiepeHa, O3HAKOMIICHHE C
POLIECCOM  a7COPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPONCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, pacro3HaBaHUE U HU3yuYEHUE
CBOMCTB YIJICKHUCIIOTO Ta3a, MPOBECHUE KAaYeCTBEHHBIX PEaKlMii Ha kapOOHAT U
CUJIMKAT-UOHbl U W3yYCHUE TMPU3HAKOB HX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIMENH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BakHenre HeMeTaJUIbl U UX COCIMHEHUS.

MeTaJibl 1 MX COeIMHEHHU S

OO0mras xapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
uxX TmonokeHus B llepumoamueckor cucremMe XuMu4eckKux daeMmeHtoB JI. WM.
MenneneeBa u ctpoeHusi atomoB. CTpoeHue MeTamioB. Meramndeckas: CBsI3b U
METAJUIMYECKAsT ~ KpPUCTAJUIMUECKass  pPEIIETKA.  JJIEKTPOXUMUYECKUH  pAl
HaIpspKeHU MeTtauioB. dusznueckne U XUMUUECKHE CBOMCTBAa MeTayioB. OO0mue
crocoObl ToyueHus: meTauioB. [lOHSATHE O KOPpO3UHM METANIOB, OCHOBHBIC
CrocoObl 3amuThl WX OT Koppo3uu. CiuiaBel (CTajlb, YYTyH, JIOPATIOMUHUMA,
OpoH3a) ¥ X MPUMEHEHUE B OBITY U IPOMBIIINICHHOCTH.

[I{ennounbple MeTaIbL: NOJNOXKEHHE B llepronnyueckoil cuCTEME XMMUYECKUX
anemeHToB . 1. MenzaeneeBa, CTpO€HUME HUX aTOMOB, HAXOXKIAECHHUE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha pUMepe HAaTpus U Kainus). OKCUIbI U



TUAPOKCUABI HaTpus W Kanud. lIpuMeHeHne WIEIOYHBIX METANIOB U UX
COEIMHECHU.

[IlenoyHO3EeMENbHBIE METAJUIBI MAarHUd W KaJblIMK: TIOJOXKEHUE B
[lepuoanueckon cucreme xumudeckux anemeHToB . M. MenneneeBa, crpoeHue
VX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nUecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblius. Baxuneilmue coequHeHHs KalblUs (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJtoMuHUN: TosioxkeHue B [lepuonueckoi cucTeMe XuMHUUECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpOEHHUE aToma, HaxOXIeHHE B Ipupone. dusznueckue u
XUMUYECKHE CBOMCTBA aTOMHUHMS. AM(POTEpHBIE CBOICTBA OKCUAA U TMAPOKCHUIA
AJFOMUHMUSL.

Keneso: monoxenue B [leppoanyeckon cUCTEeME XUMUYECKHUX JIEMEHTOB /l.
N. MenaeneeBa, CTpOCHME aToOMa, HaxOXXAEHUWE B Tmpupoae. Pusnueckue u
XUMUYECKHEe CBOMCTRBA xene3a. OKCUIbl, TuIpOKCU bl U cosn xenesa (I1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTy4YCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAIOB M CIUIABOB, HUX (PU3MUECKUMH
CBOWMCTBAMHU, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
Kbl W HATpus C BOJOM (BO3MOKHO HCIOJIB30BaHUE BHICOMATEPHUAIIOB),
VICCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, IIPOLECCA TOPEHHUS XKeje3a B KUCIOPOJIEe
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  IPOTEKAHUS
KAQUECTBEHHBIX PEaKIMi HAa WOHBI: MarHus, KajabliMs, aJTIOMUHUS, I[IMHKA, JKeJe3a
(IT) u xenesza (II1), meau (1), HabnrogeHNE U OMMCAHUE MPOIECCOB OKpAIIMBAHUS
MJaMEHH MOHAMM HATpUs, Kajdusid U Kajlblus (BO3MOXXHO HCHOJIb30BaHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUJIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aj1au Mo TeMe «BaxkHenme
METaJUIbl U KX COCTUHEHUS».

XuMHuS M OKPYKAKOIIAA cpea

BemectBa m Marepuanbl B MOBCEAHEBHOW JXKM3HU 4YelioBeKa. besomacHoe
WCIIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObITy. IlepBas momomnpb npu
XUMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKarollehd cpeinl (MpeaenabHasi JOoMmyCcTUuMas
KOHIIeHTpaius Bemiects, aainee — [1/IK). Ponp xumMuu B pemieHn# 3K0JIOTHYECKUX
pooeMm.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpaslloB MaTepuUajioB (CTEKJIO, CIUIABbI METAJIOB, MOJIMMEPHBIC
MaTepHaIbl).

Mesxcnpeomemunie ceasu



Peasmszannst MeXNpeaMETHBIX CBSI3€M NPH HW3yYEHUM XHMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyUYHBIX
HNOHATUMN, TaK U MOHATUH, SIBJISIFOIIMXCS CUCTEMHBIMU JJISl OTJENIbHBIX NPEAMETOB
€CTECTBEHHO -HAay4YHOT'O LMKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE MOHSATUSA: HAy4YHbIM (akT, TMIOTe3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIACCU(PUKALMS, [EPUOAUYHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, HW3MEPEHHE, MOJIEb, SBJICHHUE, ITAPHUKOBBIN
3 deKT, TEXHOTIOTHsI, MAaTEPHAITBI.

®duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, KOH, HYKJIU, U30TOIBI
PaAMOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUYECKUI 3aps, IIPOBOJHUKH,
NOJYNPOBOJHUKY, AUDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEILECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTAIIIINYECKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusa: ¢orocunTes, apixanue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHBIC
y100peHusi, MUKPORJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBRA.

I'eorpadusa: armocdepa, rugpocdepa, MHHEpaIbl, TOPHBIE IOPOJBI,
M0JIE3HbIE MCKOIAEMbl€, TOILUTMBO, BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA POI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJbTAThl OCBOCHHS MPOrPAMMBI  OCHOBHOI'O OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B E€JUHCTBE Yy4eOHOU u
BOCIIUTATEJIBHOM JIEATEIBHOCTH B COOTBETCTBUU C TPAAULUOHHBIMH POCCUUCKUMU
COIIMOKYJIBTYPHBIMH UM JYyXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMHM, TNPUHSATHIMU B
o0lllecTBE TMpaBWIaMd M HOPMaMU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COITUATM3AIIUN 00YJIArOIITIXCS.

JIn4HOCTHBIE  pE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTH  OOYyYaOIIMUXCS
PYKOBOJCTBOBATbCA CHCTEMON TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pacIIMpEHUE OMbITA IEITETBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMoTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOI'O OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEIUI0, TOHUMAHUS 3HAYECHUS XUMHUUYECKON HAyKH B JKHU3HU
COBPEMEHHOTr'0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HMHQpoOpmalruenn o
NEPEJOBbIX JOCTUXKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa M OOIIECTRA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOPMax W NpaBUJIaX MEKINYHOCTHBIX
OTHOIIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOM,  Y4EOHO MCCIENOBATENbCKOW, TBOPYECKOM W JPYTUX  BHJAAX
NEATEeNIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM JEATEIbHOCTH MpPH
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpoliecce ATOM y4eOHOM NeATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJCHHE M IIOCTYNIKA CBOMX TOBApHUILEH C IO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABISAIOLINE
OCHOBY JJI1 NMOHUMAaHUSI CYIIHOCTHM HAy4YHOW KapTHUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJBI, B3aUMOCBS3SX YEIOBEKa C
IPUPOJIHOM CPENOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABaTEIbHbIE MOTHUBBI, HAMPABJICHHBIE HA TMOJYYEHHUE HOBBIX 3HAHUN IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUS HAOIIOJAEMBbIX MPOILECCOB M SIBICHUIA,
MO3HABATENILHON, WH()DOPMAITMOHHOW W YUTATEIBCKON KYJIbTYpHl, B TOM YHCIIC
HABBIKOB CAMOCTOSITEIbHON PabOThI ¢ y4€OHBIMU TEKCTAMHM, CIIPABOYHON



JUTEpPaTypor, JOCTYNHBIMU TEXHUYECKUMHU CpPEACTBAMH HHQPOPMAIIMOHHBIX
TEXHOJIOT U,

UHTEpPEC K OOYyYEHHMIO M TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTHh K €aMOOOpa30BaHUIO, IMPOEKTHOM UM  HUCCIEeN0BaTEIbCKOU
NeATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH W YPOBHSI OOyUEHHS B
JlanbHEHIIeM;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOWIEHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HMU, OCO3HAHUE TMOCJICACTBUU U
HETPUATHE BPEIHBIX MPUBbIYEK (YNIOTPEOIEHUS aJIKOI0Jisl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJUMOCTH COONIOJICHHS] MpaBuia O€30IacHOCTH IIpH  OOpalleHHH ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U pEaTbHOU KU3HH;

5) Tpy10BOIr0 BOCIMTAHMS:

WHTEpEC K MPAKTUYECKOMY M3YUYEHUIO Tpodeccrii U Tpyaa pa3audyHOro poja,
YBOKEHHE K TPYyAy M pe3yjibTaTaMm TPYJIOBOH NEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHUNW 10 XWMHUH, OCO3HAHHBIA BBIOOP
WHIVMBUYyaIbHON TPAeKTOPUU MPOAOKEHUSI 00pa30BaHus C YYETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCrenHou npodeccuoHanbHON eSITENHbHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTH aJaliTUPOBATHCS B PO(HEeCCHOHATBLHOU CpeIE;

6) 3K0J10rH4eCKOro BOCIIUTAHUS:

AKOJOTHYECKH 1EJIeCO00pa3HOe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMAHUE 1IEHHOCTH 370POBOT0 U
Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nUecKOMy W TICHXHYECKOMY 370pPOBBIO, OCO3HAaHUE IIEHHOCTH COOJFOACHUS
paBuiI 0€30MaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUX,
YIPOXKAOIIKX 30POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIydaeMble MPU U3YUYCHUH XUMHH, JJIS
peneHus 3a1a4, CBA3aHHbBIX C OKPYKAIOIEeW IPUPOIHON CPENOU, JJIs ITOBBIIIECHHUS
YPOBHSI  DKOJIOTUYECKOW KyJIbTYpPhl, OCO3HAHUS TJOOAIBHOTO  XapakTepa
AKOJOTUYECKUX TMPOOJIEeM M IMyTeH HX PEeIIeHUsS MOCPEICTBOM METOJIOB XHUMMHH,
AKOJIOTMYECKOT'0 MBIILICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKATUBHOW U COIMAIIBHOMN TTPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATBI

B cocraBe wmeTanpeaMETHBIX PE3YIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMHUpOBaHUS MUPOBO33PEHHUS OOIIIEHAYYHbIE MOHATHUS (3aKOH, TEOPUSl, TPUHITUTT
runoresa, (Qakr, cucTeMa, IMPoIEecC, OKCIEPUMEHT U JPYyroe.), KOTOpPhIC
UCIIONB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEeAMETax U IMO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ATUX MPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O IETOCTHOU



HAy4YHOW KapTUHE MHUpA, U YHUBEpCAIbHbIC YueOHbIE JAeCTBUS (1O3HABATEIIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphlEe obOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIJAHUPOBAHHUIO M OCYIIECTBICHUIO Y4EOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue a1eiicTBU:

YMEHHUSI HKCIOJIb30BaTh MNPHUEMBI JIOTMYECKOTO MBIIIJIEHUS] MPU OCBOCHUH
3HaHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIIETSATh UX XapaKTEpHbIC
NPU3HAKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HUCIOJIB30BaTh
MOHSATHUS JJIs1 OOBCHEHUS OT/IENbHBIX (PAKTOB U SIBJIICHUM, BIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB W XUMHUYECKHX PEAKIUH,
yCTaHABJIMBATh MPUUMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCyX AeHUS (MHIYKTUBHBIC, AENYKTUBHBIC, 10 aHAJIOTHUHN),
JienaTh BBIBOJIBI M 3aKJTFOUYEHUS;

YyMEHHE TMPUMEHSITh B TIpOIleCcCe IMO3HAHUS TOHATUA (NIpEeAMETHhIE U
METanpeIMETHBIE ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMBIE B XUMUH,
peo0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUW 3HAK (CHMMBOJ JJIEMEHTa), XUMHU4eckas (opMyna U ypaBHEHHE
XUMUYECKON peaklMi — MPU PelIeHUH YueOHO-TIO3HABATEIbHBIX 3aj/lay, C YYETOM
ATUX MOJICTbHBIX MPEJCTABICHUN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHBIC
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIISAITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBS3U U
MPOTUBOPEUMS B U3yUaeMbIX MPOIIECCAX U SBICHUSIX.

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHWA, a TaKXKe B KayeCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI I10
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXKIACHUM;

NpUOOpPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpMYyIUpPOBaTh 00OOIICHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIECIOBAHUS, COCTABISATh OTUET
0 MpoJIeNIAaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W HWHTEPIPETUPOBATH HH(HOPMAIIHIO
Pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, MTOJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl ~ JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsA, CIIPABOYHbIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIIEHHWBATh IPOTHUBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE NPUMEHATh Pa3Iu4yHble METOAbl U 3alpPOChl MPHU MOUCKE U OTOOpE
UHGOpMAIlMd U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]]a4 ONMPENEIEHHOTO THUIIA, TPUOOPETEHUE OMbITA B
0o0JacCTH  MCHOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O UCIOJIb30BAHUS PA3IMYHbIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTHUMANIbHYIO (OpMY IpeacTaBiIeHus HHPOPMAIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d  HECJIOKHBIMU CXEMaMH, JHarpamMmaMu,
Ipyrumu opMamu rpaduKu U UX KOMOWHALIMSIMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpollecce Y4YEOHOW U
UCCJIEI0BATENbCKON JEATENBbHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOr0 XO35KCTBA M TPAHCIIOPTa HA COCTOSHUE OKPYXKAKOIIEH MPHUPOIHOU
cpensl.

KoMMyHUKAaTHBHBIEC YHUBEpPCAJIbHbIC Y4eOHbIe 1elCTBHSA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Juagora W (WIM) JIUCKYCCHUH) TIO
CylIecTBY  oOcyxaaemMoll  Tembl, (OPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IPEITI0KEHHON 3a/1a4u;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIbHOMN
NEeSTENBHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JejlaTh MPE3eHTAIUIO
pE3yAbTATOB BBHINOJHEHHUS] XMMHYECKOr0 SKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITA,
71a00paToOpHOI pabOTHI O UCCIIEI0BAHUIO CBOMCTB BEMIECTB, YU4EOHOTO MPOEKTA);

yMEHHsI Yy4eOHOTrO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W  HCCIENOBATENbCKOW  NIEITENBHOCTH MNpPU  PEUICHUU
BO3HUKAIOIIUX NpPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (00cyxkaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALMS
COBMECTHBIX JCHCTBUM, OIpENCICHHE KPUTEPUEB [0 OLEHKE KayecTBa
BBITNIOJIHEHHOHN pabOThI U JpyTHe).

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOSTENIbHO ONPENEeNsITh UENH JAEATebHOCTH, IUIAHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIHMPOBATh U NMPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOKO
NeSITENHHOCTD, BRIOUPATh Hanboee d(pPpeKkTuBHBIC CITOCOOBI pelieHusT YIeOHbIX U
MO3HABATEIbHBIX 33J1a4, CaMOCTOATEIBHO COCTaBJIATh WA KOPPEKTUPOBATh
NPEIJIOKEHHBIM  QJITOPUTM  JEHUCTBUUM I[PU BBINOJHEHUM 33JaHUM C Y4YETOM
NOJIYYEHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX U PEaKLHUsX,
OLICHUBATh COOTBETCTBUE IIOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW LW, YMEHUE
UCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaracMble B YCIOBUU 33JIaHUN.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB MO OCBOEHUIO 005S3aTE€NbHOTO
collepKaHUs, YCTAHOBJEHHOIO JaHHOW (enepasbHOM padoyeil mporpaMMoHu,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMHCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, cnenuduueckue A OpeAMEeTHOM o0nactu  «XuUMHUS», BUIBI
NEATEIbHOCTH 1O  MOJYyYEHUI0 HOBOIO  3HaHWs, €ro HHTEpIpEeTalni,
peo0pa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YYCOHBIX U HOBBIX CUTYaIIUsX.

K xonny oOyuenus B 8 kiaacce npeaMeTHbIEe pe3yIbTaThl HA 0A30BOM ypOBHE

JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEILIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAsE Macca, KOJWYeCTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPHUILIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHUYECKasi peakius, Kiaccu(ukanus peakiuil: peaxiuu
COCAMHEHHUs, pEaKUUU PAa3JIOKEHUs, pEaKUUu 3aMEUICHUs, peaKuuu
o0MeHa, PK30- U SHJIOTEPMHUUECKHE PEAKIINH, TEII0BoU 3 (eKT peakiuu,
SIAPO aTOMa, PJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, paNyC aToMa
XUMHYECKasl CBS3b, MOJISIPHASI U HEMOJISIpPHAS KOBAJIEHTHAs CBS3b, MOHHAS
CBSI3b, WOH, KaTHOH, aHWUOH, pPAacTBOpP, MaccoBas JOJisI BEIIECTBA
(mpolieHTHAs! KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX TIOHATUUA U
MPUMEHSITh 3TU OHSATHUA MPU OMMCAHUY BELIECTB U X MPEBPAILICHHUII;

e WCIONB30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPAaBHEHNU XMUMHUYECKUX PEAKIIHil;

e OIpENeNsATh BAJIGHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCJICHHUS  JJIEMEHTOB B  OWMHApHBIX  COCAUHEHUSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIAcCy COEAUHEHHM MO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W MOHHAs) B
HEOPraHUYECKUX COEAUHEHHUSIX;

e packpeiBaTh cmbichn Ilepuognueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE TMEPUOAMYECKON 3aBUCUMOCTU CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuonnueckoil cucreme,
3aKOHOB COXPaHEHUs MAacChl BEILECTB, MOCTOSIHCTBA COCTaBa, aTOMHO -
MOJICKYJIIPHOTO Y4YE€HUSsI, 3aKOHA ABOTajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CHUCTEMbl XHMHMYECKHUX DJJEMEHTOB: pa3nuyaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuonuueckass cuctema Xumudeckux »syemeHToB [, U.
MenneneeBay ¢ UUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsj s/ipa, 00IIee YUCIO IEKTPOHOB
U pacnpeAesieHUue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY W COCTaBy YYAaCTBYIOLIUMX B pPEaKIUU
BELIECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPIK/Iasi OMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCKMOCTH OT UX Kaue€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHYECKUX TMPEBpPAIICHUN B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYO MacChl BEIIECTB
MacCOBYIO JIOJII0 XMUMHYECKOTO »djeMeHTa 1o (GopMysie COeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PAcTBOpE, MPOBOAUTH PACUETHI IO
YPaBHEHHUIO XUMUUYECKOUN peaKkinu;

MPUMEHSITh OCHOBHBIE OIEPAIIMN MBICIUTEIBHON JNEATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHUCTEeMATH3allio, KJIACCU(PHUKAINIO,
BBISIBJICHUE MPUYUHHO- CJIEJCTBEHHBIX CBS3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKHX PEaKIHM, €eCTeCTBEHHO-HAyUYHbIE METO/bI
NO3HaHUsI — HaOIIOJeHHe, H3MEpPEHHe, MOJAEIUPOBAHUE, SKCIICPUMEHT
(peasibHBI U MBICJICHHBIN );

cledoBaTh ~ IMpaBWJIaM  [OJb30BaHHWS  XMMHYECKOM  NOCYyIOW U
Ja00paTOpHBIM O0OpYyJOBaHMEM, a TakXKe IpaBWIaM OOpaIlleHUs ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO0 TOJYYCHHUIO W COOUPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOJOpOJAa M KHUCIOpPOJAA), MPUTOTOBICHHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIHEPUMEHTHI IO
pacno3HaBaHHUIO PACTBOPOB HLIEJIOYEH U KUCIOT C MOMOIIbI HHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xonmy oOydenus B 9 kiaacce nmpeaMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUI:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHUX NOHATHWA: XHWMHUYECKHU
DJIEMEHT, aTOM, MOJIEKYJIda, WOH, KaTUOH, aHWOH, IIPOCTO€ BELIECTBO,
CIIOKHOE€ BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD, CTEICHb
OKHCJICHUS, XUMUYECKasl PEaKIMsl, XUMUYECKasl CBsI3b, TEIUIOBON 3¢ (deKT
peakuuu, MOJb, MOJSAPHBIA  00BEM,  pACTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALUA, PEAKIUMU HOHHOI'O
oOMeHa, KaTaau3aTrop, XHMHUYECKOE€ paBHOBEcHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKHCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIUS
amM(pOTEPHOCTb, XUMHUYECKas CBS3b (xoBasieHTHas, MOHHAs
METa/NInYecKasi), KpHUCTaJUIM4ecKkass pemérka, KOppo3us METaljIoB,
CIUJIaBbl, CKOPOCTh XUMHYECKOM peakluu, TMpeaeabHO JOMyCcThUMas
xoHuentpaus [1/IK Bemecrna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTH 3TU NOHATHUSA IPU ONMMCAHUY BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XHWMHYECKYIO CHMBOJIUKY JUJISI COCTaBjieHUS (opmyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEICIISATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHHUSIX PA3JIUYHOTO COCTaBa, IMPUHAIIEHKHOCTh BEUIECTB K
onpenenEHHOMY KJIacCy COeIMHEHMH 1o (opmyiiaM, BUI XUMHUYECKON
CBsi3U (KOBaJEHTHAs, WOHHAs, MeETaJUIMYeCKasi)) B HEOPraHUYECKHUX
COCAMHEHUSIX, 3apsA]l MOHA MO XUMUYECKOW (popMyrie, XxapakTep cpeibl B
BOJIHBIX PAacTBOPAX HEOPTraHUYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PEETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMbIica Ilepuomnueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIUCHhIBaTh W XapaKTepHU30BaTh
tabmmmunyio (opmy [leproamueckoil CHCTEMBl XUMHYECKHX AJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynna (A-rpynma)y U «moOouyHas
noarpynmna (b-rpymnma)», manbie u OONbIIME TMEPUOABI, COOTHOCUTH
0003HaYEHHUs, KOTOphIE MMEITCA B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsiJ A1apa, OOIIee YUCIO JJIEKTPOHOB U
pacmpeneneHde WX 10 DJJIGKTPOHHBIM CJIOAM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTHM B MU3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COCIMHEHUN B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOEHUS MX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKHE peakiuu (10 YUCIy UM COCTaBy YYACTBYIOUIUX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 W3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMMUE W CIEeNU(PUUISCKUE XHUMHYECCKUE
CBOWCTBAa MPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPKAAsl OINKHCAHUE
NpUMEpaMH MOJIEKYJISIDHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKLINM;

COCTaBJISITh YPABHEHUS DJICKTPOJUTUYECKOM JIUCCOIMALIMU  KHUCIIOT,
LIEJI0OYEN U COJIEW, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHMS peakiui, MOATBEPKIAAIOMIUX CYIIECTBOBAHUE
TEHETUYECKOU CBA3U MEK/y BELIECTBAMU PA3IMYHBIX KIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO 0ajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKHX MPEBpAlICHU B Pa3IUYHBIX
YCJIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO  MOJIIPHYIO MacChl BEIIECTB
MacCOBYIO [IOJII0 XMUMHYECKOTO 3jeMeHTa 1o (opMysie COeAUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B PAcTBOpE, MPOBOAUTH PACUETHI 110
YPaBHEHHUIO XUMUYECKOUN peaKlny;

coOmolaTh  MpaBWia  MOJb30BAaHMS ~ XMUMHYECKOM  TOCYI0oM U
7abopaTOpHbIM  00OpYJOBaHMEM, a TaKXKe IMpaBuUiia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITIOJIHEHUIO
Ja00paTOPHBIX XUMHYECKUX OMNBITOB MO TOJYYEHUIO U COOMpPAHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKHUCIIOrO rasa);

IPOBOJUTh  PEaKIMH, TOATBEPKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOPH-, OpPOMU/I-,
uonuI-, KapoOoHat-, ¢ocdar-, cuiIMKaT-, cyiab(dar-, THIPOKCUI-HOHBI,
KaTUOHBl AaMMOHHSI M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEPAIlMU MBICIUTEIBHON NEATEIbHOCTH — aHaIU3
U CHHTE3, CpaBHEHHUE, OO0OOIIEHHE, CHUCTEeMaTU3allMIi0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — [l U3YyYEHHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKIUi, €CTECTBEHHO-HAy4YHbIE METOJbl T[IO3HAHUS —
HAOJIIOICHUE, M3MEpEHHe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosun4yecTBo 4acoB
Ne HaumenoBanue pa3iesioB u dyeKkTpoHHbIe (LM poBbBIE)
KounTtposabHbie [MpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE MIOHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUA U 5 ) bu6mmoreka [IOK
MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢
YyesoBeKa
12 BemecTBa 1 xXuMmu4ueckue 15 | bu6mmoreka [{OK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pasneny 20
Paspnen 2. BaxkHeilune npeacTaBuTe/ M HEOPraHMYECKUX BeLeCTB
)1 Bosnyx. Kucnopon. Ilonstue 6 bu6nuoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837¢
’9 Bonopoa.Ilonsitue o kucnorax 2 1 bubmmorexa [IOK
U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 00 5 | | bubmmoreka [JOK
OCHOBAaHHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChI 1 | 1 bubmmorexka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazaeny 30

Pasnen 3. Ilepunonnueckuii 3axkon n [lepuoguyeckasi cucrema xumndeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE PC€aKIuu


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 [lepuoauueckas cucrema 7 bubmumorexa [IOK
’ XUMHUYECKHX 3aeMeHToB /1. W. https://m.edsoo.ru/7f41837¢
Mennene eBa. CtpoeHue aToma
X 3b.
- OHMquCKa;I CBSI3b . BuGmorexa LOK
’ KHCTHTEIRHO https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJILHBIC PEAKITUU
bubmmoreka [JOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837¢c
p 3 bubmmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10O 68

I[TPOT'PAMME



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

9 KVIACC

KoJsmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undpoBbie
Ne n/m P Kontpoabnubie | IIpakTHueckue (upp )
NPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcbl
Pa3znen 1. BenmecTBO 1 XUMHYeCKHUE PeaKIUun
11 [ToBTOpEeHME U yrayOneHne 3HaHUN 5 1 bubnmnoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peaxkuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIHAITHSI. g | | bubnmoreka [JOK
’ XVWMHUYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Paspnen 2. Hemera/uibl M HX COeIMHEHUS
)1 OOm1ast xapakTepUCTHKa XUMUYECKHX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anorensl https://m.edsoo.ru/7f41a636
OO11as XxapakTepuCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé€ 6 Bubmmorexa [IOK
) py - P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO6mr1ast XxapaKTepUCTUKA XUMUYECKIX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa LHOK
' PYTUIEL. ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mmas XxapakTeprucTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynmel. Yriepon u 8 1 2 bubmorexa [TOK
' . by ' pol https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTMHECHHUS
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

Pa3gea 3. MeTaaubl M UX COeIUHEHU S

N bubnmoreka [IOK
3.1 Obuwe cpoficTsa MeTaiIoB 4 https://m.edsoo.ru/7f41a636
. bubmorexa [JOK
32 Baxxueiinime MeTaibl 1 UX COSTUHEHUS 16 hitps://m.cdsoo.ru/ 7412636
Hroro no paszneny 20
Pasnen 4. Xumusi u oxkpy:kaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU YeJIOBEKA 3 bubmmorexa LIOK
) B p https://m.edsoo.ru/7f41a636
Htoro no pasneny 3
PeszepBHOE BpeMs 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




INHOYPOYHOE IIVTAHUPOBAHUE

8 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nuppoBbie
Tema ypoka Kontpoasnbie | IlpakTnyeckue bp
n/n Bcero u3yuyeHusi | oOpas3oBaTejbHbIE
padoThI padoThI
pecypchl
[Ipenmet xumuu. Poias XuMuu B )KU3HU 1 bubmnoreka LIOK
yejloBeKa. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
bub6muoreka IIOK

ITonsarue o METOJaxX IMO3HAHUA B XUMHH

https://m.edsoo.ru/ff0d227¢

[IpakTuueckas padora Ne 1 «IIpasuia
paboThl B 1a60OpaTOPUN U IPUEMBI
oOparieHus ¢ 1abopaTopHBIM
000pyI0BaHUEMY

bubmnoreka LJOK
https://m.edsoo.ru/ff0d23dc

Yuctele BemrecTBa U cMecd. CriocoOnI
paszaeneHus cMecen

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d26¢ca

[IpakTuyeckas padora Ne 2
«Paznenenune cmeceil (Ha npumepe
OUYMCTKU TOBApEHHOM COIN)»

bubmuoreka [{OK
https://m.edsoo.ru/ff0d28c8

ATOMBI U MOJIEKYJIBI 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
XUMHUYECKUe FJIEMEHTHI. 3HAKU 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTbie U ca0KHBIE BELIECTBA 1 bubmorexa OK
https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [IOK

ATOMHO-MOJIEKYJISIPHOE YYEHUE

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

3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

bu6mmoreka [JOK

10 Xumndeckas hopmyiia. BaieHTHOCTD
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX DIIEMEHTOB
1 OTtHOCuTENbHAs aTOMHAs Macca. bu6muoreka [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 1o XUMHYECKOTO bub6mnoreka IIOK
3JEMEHTA B COCIMHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BeniecTa. Mouib. bu6mmoreka [JOK
MonsipHast macca https://m.edsoo.ru/ff0d5230
14 ®OU3nYeCKUe U XUMUYECKUE SIBJICHUS. bubnuorexa [JOK
XuMHyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycnoBusl MPOTEKaHUS bubnuotexa [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al 6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus koimyecTBa, MacChl
17 BEIIECTBA 10 YPAaBHEHUSIM XUMHUYECKUX bubmmorexa TIOK
m . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMUYECKHX peakinii
18 (coenuHEeHMs, Pa3JIOKCHUS bubmmorexa TIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHuHKIoneauct. O0o0IEeHne U bubmorexa LHOK
H AHCT: o https://m.edsoo.ru/f0d40c4
cUCTeMAaTH3aIusA 3HaHUI
20 KontponsHas padora Nel mo reme bubnuorexa [IOK
«BelecTBa U XUMHUYECKHE PEAKIII https://m.edsoo.ru/ff0d4290
)1 Bosnyx — cmecs razos. Cocras bu6nuorexa [IOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448¢e



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
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocToe BeuiecTBo. O30H

dusnyeckue ¥ XUMHUUECKHE CBOMCTBA

22 KHCIIOpOJia (peaKIuy OKUCIICHUS bubmorexa OK
poa {peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI TOTy4YeHUsT KHCIIOPOa B
23 1a00paTOPUN U TTPOMBIIIIICHHOCTH bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHue KuciIopoia
TennoBoii 3¢ ekt XuMuIecKoit
24 peaKIu, OHATHE O bub6mrorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUYECKHUX PEAKITHSIX
TomnmuBo (HeTh, yroiab U METaH).
25 3a HSHGIEI/qul)SO?, yxa CITOCOOBI Zro bubmorexa HOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MpEeI0TBPAIICHUS
[IpakTuueckas padora Ne 3 o reme
26 «ITomydenue u coOMpaHUE KUCIOPOaa bubmorexa OK
y . p poa, https://m.edsoo.ru/ff0d4ae2
M3YYEHUE €TI0 CBOMCTB»
7 Bonopon — snemeHT u npocroe bubmnoreka LJOK
BelecTBO. Haxoxnenue B npupoze https://m.edsoo.ru/ff0d4dd0
)% du3nyeckre U XUMUYECKHE CBOMCTBA bu6mmorexa [JOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 ITo € 0 KHCJIOTax M Co.
FUTTHE O KHCTOTax 1 COIIx https://m.edsoo.ru/ff0d50d2
30 Cnoco0bl mosty4eHust BOA0pO/a B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas pabora Ne 4 mo Teme
bu6mmoreka [IOK
31 «Ilomyuenue u cobupaHue BO10poO/a,

W3YUYEHHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MomnsipHblii 00bEM Ta30B. 3aKOH

bu6mmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOIHYECTBA
33 BEIIIECTBA raza Mo €ro u3BECTHOM bubmorexa OK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brraucnenus 005EMOB ra30B 110
34 ABHCHMIO PEaKI[MU HAa OCHOBE 3aKOHA bubmorexa T[IOK
yP . peaKtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 du3nyeckne U XUMUYECKHE CBOMCTBA bub6mrorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonstue 00 bubmuoreka [{OK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopaa xak pactBoputens. HacbilieHHbIe
37 1 HEHACBIIIEHHBIC pacTBOPEL. MaccoBas bubmorexa I[IOK
B p PBI. https://m.edsoo.ru/ff0d5b40
JI0JIs BEIlIECTBA B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme
18 «IIpuroToBnenne pacTBOPOB C bubnuorexa [JOK
onpeaenEéHHON MacCOBOM J10JeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas pabora Ne2 no teme bubmuorexa [IOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupspl: cocTaB, KacCupUKaIus, bu6mmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHUUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa [IOK
’ p https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHUsI: COCTaB, KIacCU(pUKAIIHS, bubnmorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tonmydyenue 1 XuMHYECKHUE CBOMCTBA

bu6mmoreka [JOK

43
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukarus, bu6nuorexa [IOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue u XuMHu4yeckue cBOWCTBa bubmmorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMCHKIATYpa,
46 CHOCOéBII) I1OJI q)eHI/ISI XI/IMI/I‘IZSKI/IG bubmorexa LIOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 33724 110 TEME bu6nunoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COCIMHEHU I
43 I'eneTnueckas cBsI3b MEXKIy Kilaccamu bu6muorexa [IOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 O00011eHrEe U cUCTEMAaTU3ALMS 3HAHUN &
https://m.edso00.ru/00ad9cb2
KoHnTtponbHas padota Ne3 o teme
" bu6mmoreka [IOK
50 OCHOBHBIE KJIaCChl HEOPTraHUYECKUX
. https://m.edsoo.ru/00ad9¢la
COeIMHEHUI
[TepBbie mOMBITKY KIacCUPUKAITTU
51 XAUMHUYECKHX dJIeMeHTOB. IloHsATHE O buGmorera [IOK
i https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJIHbIX JIEMEHTOB
[lepronnueckuii 3aKOH 1
bu6mmoreka [JOK
52 [Iepronnueckas cucTeMa XUMHUYECKHUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . MenaeneeBa
bu6mmoreka [JOK
53 [Iepuoasl, rpynmsl, NOATPYIIIIBI

https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

>4 anep. N3oTonsl https://m.edsoo.ru/00ada342
CTtpoeHue 3NeKTPOHHBIX 000I0YeK
55 aToMOB 3J1eMeHTOB [leproanueckoit bubmmorexa TIOK
https://m.edsoo.ru/00ada6bbc
cuctemsl /1. 1. MenaeneeBa
XapakTeprucTHUKa XUMHYECKOTO
56 3JIEMEHTA M0 €r0 MOJIOKEHUIO B bu6mmoreka [IOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneera
3nauenwne [lepuogudeckoro 3akoHa s
57 pa3BuTHUs HayKu U npaktuku. . 1. bubnuorexa [JOK
MenpeneeB — y4€HbIH, MTE1aror U https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIEeKTPOOTPULIATETLHOCTH ATOMOB bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [JOK
59 Vomsas xuuireckas cassp https://m.edsoo.ru/00adac34
60 KoBanentnas nossipHasi XuMu4ecKas bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHasi XuMu4ecKas bu6numorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens, okncieHms https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
bu6aunoreka I1IOK
64 OKucnuTeny U BOCCTAHOBUTEIU
https://m.eds00.ru/00adb076
65 Kontponbras padota No4 o Teme bubnuotexa [JOK
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«Ctpoenne atoMa. XUMHUUYECKasi CBA3bY

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

66 Peseprurlit ypok. O6o0mieHue u | bubnuorexa [JOK
CUCTeMaTHu3anus 3HaHUN https://m.edsoo.ru/00adb33c
67 PeseprubIil ypok. O60011eHUE U | bubnmoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHelit ypok. O6o0meHue 1 | bubnuoreka [JOK

CUCTEMAaTHU3alus 3HaHUN

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



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

9 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTtpoasublie | IlpakTuyeckue
n/n Bceero u3yuyeHusi | oOpas3oBaTejibHbIE
padoThbI padoThI
pecypchl

[Tepuoauueckuii 3aK0OH.
[Tepuonuueckas cuctema 1 bubmnoreka LIOK
XUMHUYECKHUX 31eMEeHTOB /JI. . https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMUYECKHX HJIEMEHTOB 1 buommorera LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOAOB
Krnaccudukanus 1 HOMEHKIATypa | bubnmnorexa [JOK
HEOPTaHWYECKNX BELIECTB https://m.edsoo.ru/00adb7e2
Bupl XuMu4deckou CBSI3U M THIIBI 1 bu6mmorekxa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme
«IToBTOpeHue u yriay0iaeHue 3HaHUIA 1 1
OCHOBHBIX Pa3/eIOB Kypca 8 Kiacca»
Knaccudukanmst xumuueckux | bu6mmorexa [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKOMN

bu6mmoreka [JOK

peakuuu. [IoHATHE O TOMOT€HHBIX U 1

FeTCPOrCHHBIX PCAKIUAX

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

IlousTre 0 XUMHUUECKOM PaBHOBCCHH.
cI)a_I(TOpH, BJIMAOIIUEC Ha CKOPOCTb
XUMHUYECKOH pCaKknuu U IMOJIOKCHUC

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c



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
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XUMHYCCKOI'O paBHOBECUA

OKHCIIUTEITBEHO-BOCCTAHOBUTEIBLHEIC

bubmnoreka LJOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2EKTPONTUTHYECKON
10 nccormanmu. CUibHbBIE U C1a0bIe buGnnorexa [IOK
a HHATHH. https://m.edsoo.ru/00adcd68
AIIEKTPOITUTHI
11 MoHHbIE YpaBHEHUS PEAKIINI Bubmiorexa HOK
yp peakt hitps://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA KUCJIOT U
12 OCHOBaHUII B CBETE IIPEACTaBICHUN buGmorexa [IOK
pvﬂ https://m.edsoo.ru/00add5d8
00 PJIEKTPOIUTUYECKON JUCCOIHAITTT
XUMHUYECKHE CBOMCTBA COJICH B CBETE
13 [IPEACTABIIEHNI 00 bubmmorexa [IOK
pe " https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOIHAIITT
14 ITonsgrue o ruaponanse cojei bubmorexa [IOK
Ap https://m.edsoo.ru/00add9d4
15 O060011IeHNE U CUCTEMATU3AIIHS bubmuotexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Perrenue dKCrepuMEHTAIIBLHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3amauy»
KonTponbnas padorta Ne2 o teme
17 «DNEKTPOIIUTHUECKAS TUCCOIUAIINI buGmnorexa [IOK
p 8 HHATH. https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIMU B paCTBOPax»
OO011ast XapakKTEPUCTHUKA TAJIOTEHOB.
18 XI/IMI/I‘-I@CKI;IC CBI;ﬁCTBa Ha IIpuMepe bubmmorexa [IOK
P p https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBogopoa. CosisiHast KUCIOTA, bubnmoreka [JOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00addfe2

XUMUYECKHE CBOMCTBA, MOTyUYEHUE,

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

MIPUMEHEHUE
[TpakTuyeckas pabora Ne 2 o Teme
20 «ITomyuenne COITHON KHUCIIOTHI Bubmmorexa [JOK
Y B . ’ https://m.edsoo.ru/00ade348
U3yuyeHue e€ CBOUCTB»
Brruucienus no ypaBHeHHUSIM
. bu6mmoreka [IOK
21 XUMUYECKUX PEAKIUM, €CIIH OUH U3
https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
) OO6m1ast xapakTepuCcTHKa JIEMEHTOB bubnmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AIoTponHbie MOIU(DUKAIINH CEPHIL.
7 Haxosxienue cepsl U €€ coeTMHeHUI bubnmorexa [JOK
B IIpUPOJIe. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBomopoJi, CTpOeHuUE, bu6nuoreka [IOK
¢du3nueckrue 1 XUMHYECKUE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KUCIOTAa,
. bu6mmoreka [IOK
25 ¢buznyecKkrue u XUMHUYECKUE CBOMCTRA,
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKLIAH, JIEKAIINE B
OCHOBE IPOMBIIIUIEHHOTO criocoba
26 MOJTYYEeHUSI CEPHON KUCIIOTHI. bubnuorexa [JOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeabl COeAMHEHUSIMU
cepbl
7 Brraucienne MaccoBOM JOIN BBIXOa bu6mmorexa [JOK
MPOAYKTa PEAKIUUA https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprcTUKa SJICMCHTOB bubnmoreka [JOK


https://m.edsoo.ru/00ade104
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VA-rpynnsl. A30T, pacipocTpaHeHHE
B IIpupoze, Gpu3nveckue u
XUMUYECKHE CBOMCTBA

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

AMMHUaK, ero pu3nvecKue u

bu6mmoreka [JOK

29 XUMHUYECKHUE CBOMCTBA, IIOJIYUYCHUE U
y https://m.edso00.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
bu6mmoreka [IOK
30 «ITony4yeHne aMMuaka, U3y4eHue ero
. https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gu3nvIecKue u bu6mmorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAJIbHBIX

32 no0peHnii. XMMHUYECKOE bubmorexa [IOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIbl
COCIMHECHHSIMU a30Ta
®docdop. Oxcun pochopa (V) u

33 (1)00(%)0 pHas{ KI/ICJI((i))Ta (1)(1)1/11)31/1(1163‘,1(1/16: u bubmmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOUCTBA, MOTyYEHNE
Hcnonb3oBanue GocdaToB B

34 KaueCTBE MUHEPATbHBIX YAOOPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHOM CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
Yriepoa, pacnpocTpaHeHUE B

35 npu Ene (Ii))mnrt){ecxll)/le 1 XUMUYECKHUE bubmorexa OK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcuppl yriaepoaa, ux pusndeckue u bubnuotexa [JOK

XHUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosornyeckue npooIeMsl,
CBs3aHHBIC ¢ OKcHIoM yriaeponaa (1V)

37 VYronpHas KUCIIOTa U €€ CONu bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas pabora Ne 4 o Teme

38 "[losrydyeHne yriekucioro rasa. bub6nuorexa [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[lepBoHayanbHbBIE MOHATHUS 00
39 OpraHUYeCKUX BEUIECTBAX KaK O Bubmmorexa [JOK
p https://m.edsoo.ru/00ac054¢
COEIMHEHMSIX yIiIepoaa
40 Kpemuuii u ero coequHeHUs bubmmorexa TIOK
P https://m.edso00.ru/00ac080a
[TpakTrueckas padota Ne 5. Permenue

41 SKCIEPUMEHTANIBHBIX 3a1a4 10 TEME bu6nuoreka [IOK
«BaxkHenme HeMeTallbl U UX https://m.edso00.ru/00ac0bf2
COCIUHEHUS
Kontponbnas padota Ne3 no teme

. bubmuotexa [JOK
42 «BaxHeunme HeMeTaluibl U UX
https://m.edsoo.ru/00ac0el 8
COEIMHEHUS»
OO6mr1ast XxapakKTepUCTUKA XUMHUUIECKUX
AJIEMEHTOB — METAJLIOB.

43 MeTtanauueckas CBSI3b U bubmnoreka LJOK
METAJUINYeCcKasd KpUCTAILINYECKas https://m.edsoo.ru/00ae103e
pemérka. PU3n4YeCcKUe CBOMCTBA
METaJIOB
XHWMHUYECKUE CBOMCTBA METAJIOB.

. bu6mmoreka [IOK

44 DIIEKTPOXUMHUYECKUM psif

HaHpH)KCHI/Iﬁ MCTAlJI0B

https://m.edsoo.ru/00ael156
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OOu1re cnocoObl MOTYYSHUS
MetauioB. CriaBel. Beruuciienust mo

45 aBHEHUAM XUMHUYECKUX PEAKIIUN Eubmiorexa HOK
yp PeaKiiH, https://m.edsoo.ru/00ae1156
€CJIM OJINH U3 PEareéHTOB COJICPKUT
MpUMECH
bu6mmorexa [JOK
46 ITo € 0 KOppo3 €TaniIo
HATHE O KOPPO3HH METAILTOB https://m.edsoo.ru/00ae1278
bub6auoreka 1IOK
47 €JI0YHBIE METAJUIbI
m https://m.edsoo.ru/00ae14b2
43 OKcHIbl ¥ TUIPOKCUIBI HATPUS U bub6mmorexa [JOK
Kallnusa https://m.edsoo.ru/00ae14b2
49 [[{erouHO3eMeNbHBIE METAILIIBI — bu6nunoreka [JOK
KaJILIIUHA Y1 MarHui https://m.edsoo.ru/00ael5¢8
50 Baxueime coequHEHNS KaJIbIUI bubmorexa [IOK
a H https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATHU3ALUS
3HAHUHI
5 JKEcTKoCTh BOMIBI U CIIOCOOLI €€ bub6muoreka IIOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTnueckas padora Ne 6 o Teme
53 "YKEcTKOCTEL BOIBI M METOBI €€ bubmnorexa [IOK
" https://m.edsoo.ru/00aeclae8
YCTpaHCHUS
bub6mmoreka [JOK
54 Airo 7
THOMHHIHT https://m.edsoo.ru/00aelc64
55 AM(poTepHbIe CBOICTBA OKCHJIA U bubnuorexa [IOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuoreka [{OK

https://m.edsoo.ru/00ae1d86
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Oxcunpl, THIPOKCHIIBI U COJIU JKeJe3a

bu6mmoreka [JOK

> (IT) u xenesa (I1) https://m.edsoo.ru/00ae35¢6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUI
[IpakTuueckas pabora Ne 7. Pemenue
59 JKCIEPUMEHTAJIBHBIX 3a1a4 110 TEME bubnuotexa [JOK
«BaxuHelmme MeTamibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS»
Brruucienust mo ypaBHeHUSIM
XUMHUYECKHUX PEaKIIUid, €CJIU OJINH U3
60 peareHTOB JIaH B U30BITKE WIIN bubmnoreka LIOK
COCPKUT MpuMecH. Brruncienus https://m.edsoo.ru/00ael750
MacCOBOM JOJH BBIXOJIa MPOAYKTa
peakuumn
61 O06006111eHre U cucTeMaTU3alus
3HaHUH’
KonrponsHas padora Ne4 o reme
62 «BaxkHenmme MeTaJljIbl U X
COCTUHECHHUSI
63 BemectBa u Mmarepuaisl B bu6nuorexa LIOK
MOBCEIHEBHON XU3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHWMHUECKOE 3arpsi3HEHUE bubnuorexa [JOK
OKpY>Karoleu cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHnu bubnuorexa [IOK
AKOJIOTUYECKUX TIPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepBHblIit ypok. O6001IeHNE 1 bu6nuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O6001eHIE 1 bubnuorexa [JOK


https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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cUCTeEMAaTHU3alud 3HAHUN

https://m.edsoo.ru/00adb33¢

PesepBHbIil ypok. O6001IeHIE 1

68
CUCTEMAaTH3alMsl 3HAaHUU

bubmnoreka LJOK
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AknmonepHoe obmectBo «M3narensctBo «IIpocBemnienne»
* Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB W.I'., Cnagkor C.A.,

AxnmonepHoe obuiectBo «M3marensctBo «lIpocBemenue»»

METOANUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






