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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe ¢eaepaibHOl pabodeil mnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
o0y4yeHUsi, BOCIUTAHUS U Pa3BUTUSA OOYYAIONIUXCS CPEACTBAMHU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT0 CoJIep KaHUsl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPIrud M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O IMYTSAX PEIICHHS TI100aTbHbBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPOJbI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOYyYEHHHU XUMUU OOECHEUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIOUIUMUCS CHUCTEMBbI TEPBOHAYATIBHBIX TMOHATHUM XUMHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojaeprkaHue CKIIQJbIBAETCS M3 CHCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCErO €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUS pacCMATPUBAIOTCA HAa OCHOBE 3MIUPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyXKaloumi MUpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K Hay4YHbIM METOJaM TMO3HaHUS TpPU H3YyYEHUU BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCEITHEBHOM KU3HMU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMHHY;

— obecrnieyeHue yCcIoBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ¢opMmupoBaHue oOmel (QyHKIMOHAJIBHOM UM €CTECTBEHHO-HAy4YHOI
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPYXXAIOIEro MHpA, MCIOJIb3Yys 3HAHUS W ONBIT, IOJyYECHHBIC NP H3Y4YCHHUU
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJTHEBHOW MKU3HU MU
TPYAOBOM EATEIBHOCTH;

— (QopmupoBaHue y O00y4arOImMXCS T'yMaHUCTHUUYECKUX  OTHOLICHHH,
NOHMMAHUSl LEHHOCTM XMMMYECKUX 3HAHUN i1 BbIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXPAHEHMS CBOETO 3[I0POBbs U OKPYKAFOIIEH PUPOIHOMN Cpebl;

— pa3BUTHE MOTUBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

IIporpamMa cocTaB/ieHa € YY€TOM HCHOJb30BAHUSA O0OPYA0BAHMS
«Toukapocrta»

OOmiee YuCIO dYacoB, OTBEAEHHBIX I W3YYCHHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

HpaKTI/I‘leCKaH 4acTb y'{eﬁnoro CoAcpKaHUusA NpeaMeTa YCUJICHA MaTEPUAJILHO-
TeXHHU4YeCKOoil 6a30i’1ueHTpa «Touka POCTA», HCIIOJIB3YEMOT'0 VISl peain3aluu
06p330BaTeJ'IbeIX NmporpamMm B paMKax npemnogaBaHnvusi XuMHH.

8 KVIACC

IlepBoHayaabHbIC XUMHUYECKUE IOHATUA

[Ipenmer xumuun. Ponb XMMuK B KU3HU YellOBEKA. XMMHUSA B CUCTEME HayK.
Tena u BemecTtBa. DPU3MUYECKHME CBOWCTBA BEILIECTB. ArpPEraTHOE€ COCTOSHHUE
BeniecTB. IloHATHE O MeTOHAaX MO3HAHUSA B XUMHUH. UHCTBIE BellecTBA M CMECH.
Crnioco0nI pa3jeneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31eMeHTOB. [IpocThie U CIIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmysa. BaleHTHOCTP aTOMOB XHWMHUYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOCHTENIbHAs aTOMHas Macca.
OtHocuTeNbHAsT MOJIEKYJIsSIpHAas Macca. MaccoBasi 1011 XMMHUYECKOTO 3JIEMEHTA B
COCJIMHCHUMU.

KonmnuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHYECKUX COCTMHECHUM.

DOU3UYECKUE U XUMHUYECKUE SIBIICHUA. XUMUAUYECKasl peakiusd U €€ NPU3HAKHU.
3aKOH COXpaHEHHS MacChl BEIECTB. XUMHUYECKHE ypaBHeHHs. Kiaccudukarus
XUMHUYECKUX peaKIuii (COequHEHNUs, Pa3JIOKCHHS, 3aMEIIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:(c ucnoavsosanuem ooopyoosanus «Touxa Pocmay).

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuémaMu obpaieHusi ¢ 1abopaTOpHBIM 000PYI0BAaHUEM, U3yUYEHHUE U OIHCAHHE
¢uznuecknx CBOWCTB 0Opa3loB HEOPTaHWYECKHWX BEIIECTB, HaOIO/IeHUE
¢usnuecknx (TUTaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIICHHE W KOHJEHCAIMs BOJIbI) M XMMHUYECKUX (TOPEHUE CBEYH, MPOKAIUBAHUE
MEJIHOW TIPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIIOTOMN) ABIEHUM, HAOIIOACHUE U
OMHMCAaHKWE TPU3HAKOB TMPOTEKAHUS XUMUUYECKUX peakiuil (pasjoKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapwuisi, pa3ioKeHHE TUJIPOKCU]IA
meau (I1) mpu HarpeBaHuu, B3anMOIeCTBHE keje3a ¢ pactBopoM cos mean (11),
M3y4eHHE CIOCOOOB pa3/ICNIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpoBaHUE,
BBIIApUBAHUE, NUCTHWUIAIUS, XpoMaTorpadus, MPOBEACHNE OYNCTKUA IMOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTATOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHS MacChl, CO3[aHHE MOJIENIed MOJIEKYII
(1apocTep>KHEBBIX ).



BaxxHeiilne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopon — anemeHT u mpocToe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenune kucnopoaa. CrocoObl
MOJIy4YeHUsT KUCIOpoJa B Ja0OpaTopuu H  NPOMBINUIEHHOCTH. Kpyrosopor
KHcyopoaa B mpupojie. O30H — aioTponHas MoAu(UKaIUs KUCIOpoaa.

TemoBoit >PGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKUuu. TOIUIMBO: yroiab W METaH. 3arpsA3HEHHE
BO3JlyXa, YCUJIEHUE MAPHUKOBOTO 3P eKTa, pa3pyiieHrue 030HOBOTO CJIOS.

Bonopon — n»nemMeHT u mpoctoe BemlecTBO. HaxokaeHue Boaopoaa B
npupojse, GU3MYeCKHe ¢ XUMUYECKHUE CBOWCTBA, TMPUMEHEHHE, CIIOCOObI
nosryyeHus. Kuciaorsl u conmu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputTenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupoJie U B KU3HU YesoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcuabl. Krnaccudukamms
OKCUJOB:  coyieoOpa3syromniye  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcumoB. ®Pusznueckue M XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W  HEPACTBOPHUMbIE
ocHoBaHus. HomeHknatypa ocHoBaHuil. DPU3MYECKHE U XUMHYECKHE CBOWMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUIA.

Kucnortel. Knaccudukamnus kucinor. Homenknarypa kucinor. Ousudeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa comneil. @u3ndeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tomydenue counen.

['eHeTnueckas CBsI3b MEXKIY KJIaCCaAMU HEOPTraHUYECKUX COCTMHEHUN.

Xumuueckuit IKCnepumenm:

KA4YECTBEHHOE ONPEAEIIEHNUE COJCPKAHUS KUCIOPOJa B BO3AYyXE, OIYUYCHHUE,
coOupaHue, paclio3HaBaHWE M W3YYEHHE CBOWMCTB KHUCIOpOJa, HaOJ0AeHUE
B3aHUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIOBHS BO3HHKHOBEHHUS W
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHME C oOpas3laMi OKCHIAOB U
ONMCAHWE WX CBOWCTB, IOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTere Bomopona ¢ okcuaoM meau (1)
(BO3MO’KHO HCIIOJIb30BAHUE BUEOMATEpPUAIOB), HAOIIOJEHUE O0pa3lioB BEIIECTB



KOJMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW PaCTBOPEHHUSI BEUIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBJIECHHUE PACTBOPOB C OMPEACIEHHOU
MAacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, B3AMMOJECHCTBUAE BOJBI C METa/IaMHU
(HatprieM ©  KaubleM) (BO3MOXHO HCIOJIb30BAaHUE BUJEOMATEpPUAIIOB),
uccienoBaHue OoOpas3llOB  HEOPraHMYECKUX BEIIECTB  PAa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyenue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTallaMH, PEakUuid HEUTpaau3aluu, II0Jy4YeHHUE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM U3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 3ajlady 1o TeMe «BakHelnine KiIacCchl HEOPraHMYEeCKHUX
COCIMHECHUI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUT

[lepBble TOMBITKH KIaCCU(MHUKAIUM XUMUYECKUX dJeMeHTOB. [loHsTue o
rpynmnax CxXOJHBIX DBJEMEHTOB (IIENOYHbIE W IIEJIOYHO3EMEIbHbIE METaJIbI,
rajioreHbl, ”HEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIe 00pa3yroT aMpOTEPHBIC OKCHIBI
U TUJPOKCU/IBI.

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpHOIHAsA  (QOpPMBI
[Tepunonnueckoit cuctembl xumuueckux 3meMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DU3MYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J04e€K aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. Menneneea. XapakTepuCTHKAa XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJIokeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajudyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue [lepuoamueckoro 3akoHa u [lepuoanueckoil cucTeMbl XUMUYECKHUX
AJIEMEHTOB Il pa3BUTHS Hayku W mpaktuku. JI. WM. MenneneeB — y4y€Hbld U
rpaXkJIaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIpPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenpr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporecchl okucaeHus u BoccTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHue oO0pa3lioB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIIOYEH, IPOBEICHHUE OIBITOB,



WJUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3aoKeHUs, COCTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMUHA B 8 Kjacce
OCYIIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIONIUXCS CUCTEMHBIMH ISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSITHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKaIMsi, TEPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1bI, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLHUs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BUJIBI XUMHYECKOW CBSI3U. THIIBI KPUCTAJIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaims XuMUYeCKUX PeaKIuid M0 pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(PQeKTy, o
M3MEHEHUIO CTENIEHEH OKHCIICHUS XMMHUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKli, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loHaTue 0 xumuueckom paBHoBecuu. DakTopsl,



BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU MU TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOMN peaxkuum. CocraBnenue ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUA C  HCHOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALUH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBsa3u. Crenenn auccoruanuu. CUiabHbIE U C1a0ble dJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS pEeaKIIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakiuuil. CBOWCTBA KHUCIIOT,
OCHOBaHMUW W CcOJiei B CBETE€ TMPEJCTABICHUN 00 d3JIEKTPOIUTUUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICNISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAIOB M HEeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7mopua HaTpuUs), UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIuu
OT BO3JEHCTBUS Pa3IMYHBIX (PAKTOPOB, HCCIEIOBAHUE DICKTPOIPOBOJTHOCTH
pacTBOpOB BEMIECTB, IMpollecca JHUCCOIMALMM KHUCIOT, IIeJIoYed U  coJien
(BO3MOKHO  WCHOJIb30BAaHWE BHJIEO MaTE€pUaJiOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TMPOTEKAHWS  pPEaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BbIJICICHHE Ta3za, o0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakMu pas3joKEHUs, COCUHEHUS), PACIIO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbI0 KAYE€CTBEHHBIX pEAKIMM HAa  HOHBI, pEIICHUE
AKCIIEPMMEHTAJIbHBIX 3a/1a4.

HemeTanibl M UX COeIMHEHUS

OO6miass XapakTepucTHKa TrajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTeNeHH OKucieHus. CTpoeHue W (PU3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA Ha IpUMEpEe  XJopa
(B3auMOJIECTBHE C MeETAJUIaMH, HEeMeTaJUlaMH, Iejao4amMu). XJIOPOBOIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJopa W XJIOPOBOJAOPOJIa HA OpPraHU3M 4YeJIOBeKa. BaxkHeuue XJIOpUAbI U UX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka »meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIC CTEMeHH OKHCcIIeHHsA. CTpoeHHWe W (U3MYECKHE CBOWCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOpOA, CTpOeHUE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIIBI CEPhl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.



CepHast kuciora, (Qusnueckue U XUMHUYECKHME CBOMCTBa (00IIHME Kak
MpEeACTaBUTENsl Kjacca KHCIOT U chneuuduueckue). XUMUYECKUE PpEeaKIuH,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYeHHs] CEPHOW KHUCIOTBHI.
IIpumenenune cepHoi KucaoThl. ConM CEpHON KUCIIOTHI, KAUECTBEHHAs PEaKLMs Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

O6mas xapakrepuctuka 31aeMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTETIEHH OKUCIEHHUS. A30T, paclpoOCTpaHEHUE B MPHUPOJE,
¢usznueckre U XuMuyeckue cBoiictea. KpyrosopotT azora B nmpupojae. AMMHaK, €ro
¢usznueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
ux (U3NYECKHE U XUMUUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ TOoJydeHue, (PU3NYecKre U XUMUUYECKHE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crhenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH AaMMOHHMS B KauyeCcTBE MHUHEPAIbHBIX
ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKalolel cpeibl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
ajtoTponHeie Moaudukanuu Gochopa, GUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gpu3ndecKue ¥ XUMUIECKHUE CBOWCTRA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHUS.  YTJIepoi,  aJuIOTPOIHBIE
Monu(UKAlMK, pPACIPOCTPAaHEHHE B TMpHUPOJe, (PHUINYECKHEe U XUMHYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriaepoaa, ux
duznueckne MW XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHUEe MpPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1in00ambHOrO TMOTEIUVICHUS KIUMaTa, MapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONH, NX (PU3HUYCCKUE U XMMHUYCCKHUE CBOMCTRBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYambHBIC TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs KUCJIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA ra3, HEPTh),
MPOIYKTHI WX TepepaboTku (OCH3WH), WX POJIb B OBITY W MPOMBIIIJICHHOCTH.
[TonsiTue 0 OMONMOTUYECKH BaXKHBIX BEIIECTBAX: )KUpPAX, OENKaX, YriIeBoJax — U UX
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHUM.



KpemHuii, ero ¢usnueckue M XUMHYECKHE CBOICTBA, IOJy4YEHHE W
npuMenenne. CoenuHeHuss KpeMHus B mnpupone. OOmue mnpeacraBieHus 00
okcune kpemuus (1V) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAaHHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelIue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [Ipobiempl 6€30MacHOr0 MCIOJIb30BaHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIloB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
IPOBEICHUE KAU€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TPOTEKAHHUS, OMbBITHI, OTpakaronue (PU3MUeCKue M XUMHUYECKHE CBOWMCTBA
rajoreHoB M WX COCAMHEHUM (BO3MOXXHO WCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMu XJOpHuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  HMCIIOJIb30BaHUE
BUJIeOMAaTepraoB), HaOJOICHHE TIporiecca OOyTIIMBaHUS caxapa Mo JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakinK Ha Cynbdar-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3HMYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COSAUHEHUU (BO3MOXKHO HCIIOIH30BAHUE
BUJIeOMaTepraaoB), oOpa3amMu a3oTHBIX U (PocPOpHBIX ya0OpeHUid, MOTydeHHE,
coOupaHue, pacro3HaBaHWE U M3YYEHHE CBOWCTB aMMMaka, IPOBEICHUE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHUS U ¢ocdhaT-uOH U U3yYeHUE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJIEHCTBUE KOHIICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpEmETOK anMasza, rpadura, (QyuiepeHa, O3HAKOMJICHHE C
IPOIIECCOM  aICOPOIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJyuyeHUe, COOMpaHue, paclio3HaBaHHE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJECHNE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT W
CWIMKAT-UOHbBl W HW3y4YE€HHE TMPHU3HAKOB HUX NPOTEKAHHUS, O3HAKOMIIEHHE C
MPOAYKIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHenmmne HeMeTaaIbl U UX COCAUHECHUS».

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux siemeHtoB J[. W.
MenpneneeBa u cTpoeHus atoMoB. CTpoeHne MetamioB. Meramnueckas CBsI3b U
METAJUIMYECKasi ~ KpUCTAIMYecKass  pemérka.  DJNEKTPOXUMHUYECKUH  psif
HaMpsHKeHU MeTamnoB. dusnyeckne 1 XMMUYECKHe CBOMCTBA MeTauioB. O0rue
crocoObl ToyyeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTalib, YYTyH, AIOPATIOMUHUMH,
OpoH3a) U X MPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH.



[Ilenounble MeTawibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUYECKUX
anemeHToB JI. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXICHUE B MPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamusi). OKCUIBI U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HUX
COCMHECHUN.

IllenoyHO3eMENBHBIE METAJUIBI MAarHMd W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3nUeCKUe U XUMUUYECKUE CBOMCTBA MarHus
U Kanplivsa. BakHeimme coeauHEHUs Kaiublius (OKCHJ, THAPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE atoMa, HaxoXJeHHUE B Ipupoae. Pusnueckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHBIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Keneso: monoxenue B [lepuoguueckon CUCTEME XUMHUYECKUX DJIIEMEHTOB /I,
N. MenaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA Xkee3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHME C oOpasllaMi METAJIOB W CIUIABOB, HX (DU3UUECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJIbLIUsI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3MOKHO  HCHOJBb30BAaHUE  BUJEOMATEpUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MIPOLIECCOB OKPAIIMBAHHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalusd U KalblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHUE aM(DOTEPHBIX CBOWCTB TMAPOKCHIA ATFOMHHUS
Y THIPOKCUJA [IMHKA, PEIICHHE SKCIEPUMEHTAIIbHBIX 3a]1a4 0 TeMe «BakHeunmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIAs cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KW3HHU YeJIOBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momomis mpu
XUMHYECKHX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (MpeaenbHas TOmycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
poOJieM.

Xumuueckuit IKCnepumenm:



u3y4yeHue oOpaslioB MaTepuanoB (CTEKJIO, CILIaBbl METAJIOB, MOJMMEPHBIE
MaTepHabl).

Mescnpeomemmunie ceazu

Peanuzanus MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMIMXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO01mMe ecTecTBEHHO-HAYYHBbIE MOHATHS: HAy4yHBIM (DaKT, rumoresa, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJIMYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAaHUE, H3MEPEHHUE, MOJeb, SBIECHUE, MAPHUKOBBIM
3¢ PeKT, TeXHOIOTHS, MAaTEPUAIIHI.

®uzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIUJ,
U30TOMbI, PaJHMOAKTUBHOCTb, MOJIEKYJA, JJEKTPUUECKUH 3aps]l, MPOBOJHUKH,
NOJYIIPOBOAHUKH, JTUINEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAITMYECKAS
peméTka, cruiaBbl, (PU3MUYECKUE BEIWYUHBI, CIMHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, SKOCUCTEMA, MHUHEPATIbHBIC
yI0OpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIECTRA.

['eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHMSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MHOpMaIMEl o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/]JaHUU YY€OHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALMOHHON M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 »WU3HU, OCO3HAHUE TOCICICTBUH W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCHIUTAHMS :

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1€JeCO00pa3HOe OTHOIIEHHE K MPUPOJIEe KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJIEHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATbI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B ©€CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHHUPOBAHMIO M OCYLIECTBICHHUIO Y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIMPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKT€pU30BaTh CYIICCTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJ0M IpoIliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAIM3UPOBATh U HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3IMYHbIE METOJBI W 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCHOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBATh B Mpolecce yduyeOHOU H
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B XoJe Auanora W (WiM) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENBbHOCTA B YCTHBIX W THCBMEHHBIX TEKCTaxX; JeiaTh MPE3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH  NpPU  PELIEHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPcaJlbHblIe Y4eOHbIE 1eiiCTBUSA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTAaBISITH WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, PEJIaraéMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS. ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XUMHYECKasi peakius, KiaccuPukamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIsI COCTaBJICHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHUYECKOW CBsi3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHMSI MacChl BEHIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEIICCTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIIOBHUSIX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEpPAlMU MBICIUTEIIBHONW JESTEIbHOCTA — aHalIu3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUS — HAONIOEHHE, M3MEpPEHUE, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpPOAA U KHCIOPOJa), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaiu3aTtop, XHUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaNIMYeCcKasi), KpHUCTaJUIMYecKass pemeéTka, KOppo3us METalIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHHS (opMyn
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeNeéHHOMY KJacCy COeIMHEHUH 1o ¢GopMmyrnaMm, BHJ XHMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynmna)», Maneie W OOJbIIME TEPHOIbI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(deKTy, M0 M3MEHEHHUIO CTEIICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUM;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTH OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakKKe TMpaBwiIa oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEIBHON JesATEeIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNEe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (peaibHBbId |
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U 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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpysaiomias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

8 KNIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE
Ne ara
Tema ypoka Konrtpoabubie | IlpakTnueckue A pecypeel
n/n Bcero H3YICeHUS | [{cronp30BaHne
padoThI padoTsbI
000pyTI0BaHUS IICHTPA
«Touka pocra»
1 [Ipeamer xumun. Posie xumuu B KU3HA 1 bubnuoreka [IOK
yeyioBeka. Tena u BeliecTBa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e
2 TTonarue o MeTogax MO3HAHUA B XUMUH 1 Harunk TeMnevpaTprI
(TepMoOTIapHBIii),
CITUPTOBKA
[Ipaktrueckas padota Ne 1 «IIpaBuia
3 paboTHI B TaOOPATOPUH U TTPUEMBI 1 bu6mmoreka [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
o0opynoBaHUEM)
bubmuoreka [JOK
https://m.edsoo.ru/ff0d26ca
Yucrtele BemecTBa 1 cMecu. CrocoObl
4 . 1 JlaTuuk
pasneneHusi cMecen
ANEKTPONPOBOAHOCTH,
1M(pPOBOH MUKPOCKOTT
5 [IpakTuueckast pabora Ne 2 1 bu6mmoreka [JOK
«Pa3nenenue cmecell (Ha mpumepe https://m.edsoo.ru/ff0d28c8



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

OUYMCTKH [TOBAPEHHOM COJIM)»

6 ATOMEI B MOJICKYJIbI Bubmmorexa LIOK
Y https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE AIEMEHTHI. 3HAKH bubmmoreka [{OK
(CMMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CI0KHBIE BEIISCTBA brbmmorexa [OK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJICKYJIIPHOE YICHUE brbmmorexa [OK
yip yi https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.
10 Xumunueckas popmyina. BaneHTHOCTh bubamorera LOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHUX AJICMEHTOB
11 OTHOCHUTENBHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOcUTENbHAsA MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCTUHECHUN https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecrBa. MoJib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
dOu3nvecKue U XUMUYECKHE SBIICHUS. bubnmuoreka [JOK
14
XuMHUUecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBus NpOTEKaHUs bubnunoreka [JOK
XUMHUUYECKUX PeaKIil https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUs MacChl BEIIECTB Bu6mmorexa LIOK
16 P HHECTE: https://m.edsoo.ru/ff0d3b88
XUMUYECKUE YPaBHEHHUS
Becbl anekTpoHHbIE
Brrunciienust KoJuuecTBa, MacChl
bu6mmoreka [JOK
17 BEILIECTBA M0 YPABHEHUSIM XUMHUYECKUX

peakuun

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2a6c
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Krnaccudukarus XuMHIECKUX peaKui

18 (coemuHEeHMSI, Pa3I0KCHI Bubmmorexa LIOK
a P ’ https://m.edsoo.ru/ff0d3f34
3aMeIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoNeUuCcT. O000ICHHE 1 brbmmorexa [OK
) et " https://m.edso0.ru/ff0d40c4
CUCTeMAaTH3aIis 3HAHUH
20 KonTtponsnas pabora Nel no teme bubnuorexa [JOK
«BeniecTBa 1 XMMUYECKHE PEAKLIAI) https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecs razos. Cocras bubnuorexa [JOK
21 Bo3ayxa. Kuciopom — anemeHT u https://m.edsoo.ru/ff0d448e
pocToe BemecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCTI0opo/ia (peakiMi OKUCIIEHUS bubamorera LOK
poaa (peaxtt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 006 oxcuaax
CriocoOplI mostyueHust KUCIopoia B
23 1ab0paToOpUH U MPOMBIIITIEHHOCTH bubamorera LOK
parTop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 HeKT XuMHIECKOM
24 peaKkuuu, MOHSITHE O bubnuoreka [JOK
TEPMOXMMHUYECKOM YPABHEHHUH, FK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUECKUX PEAKIUAX
Tonnuso (HedTh, Yroiab U METaH).
25 3ar HSHSIEI/qu];OS . a, CIIOCOOBI 2:1“0 bubmorexa HOK
P xS, https://m.edsoo.ru/ff0d4c4a
MIpeI0TBpAILlCHUS
IIpaktuyeckas padora Ne 3 o reme
26 «[lonydyeHnue u cobupanue KICIopoa bubmmorexa [JOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4EHHE ero CBOMCTBY
27 Bonopox — aneMeHT u mpocToe bubnuoreka [IOK



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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BeuecTBo. Haxoxnenue B nmpupoe

https://m.edsoo.ru/ff0d4dd0

08 duznyecKkre 1 XMMUYeCKHue CBOMCTBA bubmuoreka [JOK
Bojopoza. IIpumenenue Boropoaa https://m.edsoo.ru/ff0d4dd0
bubmmoreka [{OK
29 [ToHsITHE O KUCIIOTAX U COMSAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sl mosty4eHust BOJ0poaa B bubnuorexa [JOK
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o teme
31 <<HpOJ'I CHHEC U I():061/1 aHUE BOJIOPO/Ia bubmorexa HOK
7 P HOPOAa, https://m.edso0.ru/ff0d4f42
M3y4YEHHUE €ro CBOMCTBY
32 MousipHbiit 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o6b€Ma, KoauvecTBa
33 BEIIlECTBA rasa 1Mo e€ro u3BECTHOM Bubmmorexa [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITH 00BEMY
Brruucnenust 00EMOB ra3oB 1Mo
34 ABHECHMIO PEAKI[MH Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
BOJEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnunoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
bubmuoreka [JOK
Bona kak pactBopurens. HacelleHHb1e https://m.edsoo.ru/ff0d5b40
37 Y HEHACBHIIIEHHbIE pacTBOPBL. MaccoBast JlaTuuk TeMreparypsl

J0JIs1 BEIIECTBA B paCTBOPEC

IUTaTUHOBBIN, TUPPOBOI
MHUKPOCKOII, JaTYUK
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OIITUYECKOU IIJIOTHOCTH

[Ipaktuyeckas padora Ne 5 o reme
«IIpuroroBneHue pacTBOpPOB ¢

bubmmoreka [{OK

38
OIIPENENEHHON MaCCOBOU J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
39 KonTtposnsHas padota Ne2 mo Teme bubmorexa [IOK
«Kucnmopoa. Bonopoa. Boma» https://m.edso0.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccudukaus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydenne u XuMHUYECKUE CBOCTBA
41 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubamorera LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHMsI: COCTaB, KIacCUpUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonyyeHue u XUMHUYECKUE CBOKCTBA Bubmmorexa [JOK
43 i . https://m.edsoo.ru/ff0d67ca
OCHOBaHUH
Hatuuk pH
44 Kucnotsr: cocraB, knaccudukanms, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[TonyyeHue u XUMHYECKUE CBOWCTBA bubmmorexa [OK
45 o https://m.edsoo.ru/ffOdfee2
KHCIIOT o
[{udpoBoii MUKPOCKOIT
Conu (cpenHue): HOMEHKIIATYpa,
(cpepune) P bubnuoreka [JOK
46 CHOCOOBI OMYYESHHS, XUMUYECKHE
. https://m.edso0.ru/00ad9474
CBOMCTBA
IIpaktuyeckas padora Ne 6. Pemenue
bu6mmoreka [JOK
47 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME

«OCHOBHBIC KITACCHI HCOPTaHNYCCKUX

https://m.edsoo.ru/00ad9b7c
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COEIMHEHUI

48 ['eneTnueckas CBsI3b MKy KJIacCaMU bubnmoreka [JOK
HEOPraHUYECKUX COCAUHEHUIN https://m.edsoo.ru/00ad9a50
bubmmoreka [{OK
49 O0001enne U cucTeMaTHU3alns 3HAHAI
m H https://m.edso0.ru/00ad9cb?2
KonTponsnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACChI HEOPTaHUYECKUX brbmmorexa [OK
“n https://m.edsoo.ru/00ad9ela
COeAUHEHU I
[TepBbie MOMBITKY KIacCUpUKAIIIT
51 XUMHUYECKUX diieMeHTOB. IloHnsarue o bubnmorexa LOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepronnueckuii 3aKOH U
bu6moreka [IOK
52 [Tepuoandeckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. . Menaeneera
53 Ileproanl, TPYIIIBI, TOATPYIIIELL bubmiorexa HOK
PHOJIBL, TPYIHIBL, TOATPYI https://m.edsoo.ru/00ada52c
Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [IOK
54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
. bu6mmoreka [JOK
55 aToMOB 3J1eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHnaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 DIIEMEHTA 110 €r0 MOJIOKEHHUIO B bu6mmoreka [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa Jiist
bu6mmoreka [JOK
57 pa3BUTHs HayKu U npaktuku. 1. 1.

MenaeneeB — y4€HBIN, IEAAror U

https://m.edsoo.ru/00ada96e
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rpakJIaHUH
58 DIEeKTPOOTPULIATEILHOCTH ATOMOB 1 bubnmoreka [JOK
XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 Horthas ximireckas cosisb L https://m.edsocI)_.[ ru/00adac34
60 KoBanenTnas nossipHas XuMu4eckas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
https://m.edsoo.ru/00adaab9
61 KoBanenTHas HenoJsspHas XUMUYECKast 1 HaTunk TCMj‘IepaTprI
CBSI3b MJIATUHOBBIM, JATYHK
TEeMITepaTyphl
TepMONIapPHBIN
bubmuorexa [JOK
62 (TeneHb oKHCICHHS 1 https:// m.edso;I ru/00adae28
63 OKHCIUTETHHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuorexka [JOK
64 OKHCIIUTENTN U BOCCTAHOBUTEIH 1 httos//m.e dsogru 100adb076
65 KontponpHas padota Ned4 o teme 1 bubnuoreka [JOK
«CtpoeHue aToma. XMUMHYECKasi CBA3b)» https://m.edso0.ru/00adb486
66 PezepBHblit ypok. O000LIEHNE U 1 bubnuoreka [IOK
cUCTEMAaTU3alMs 3SHAaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0001LIEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edso0.ru/00ad9cb?2
68 PezepBHblit ypok. O0oO1IIEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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[TPOTPAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

bubmuoreka [JOK
9 OKHUCIIUTEIHFHO-BOCCTAHOBUTEIILHBIE https://m.edsoo.ru/00adcade
peakuuu JlaTuuk TemIiepaTypsl
IJJATUHOBBIN, naTuuk pH
Teopust 3EeKTPOIUTHIECKON bubnmorexa LHOK
p p https://m.edso0.ru/00adcd68
10 nuccornmanyi. CHIIbHBIE U ClIa0bIe
Jatuuk
AIEKTPOJIUTHI
ANEKTPOMPOBOJHOCTH
11 HMounrie ypaBHeHUS peakiui bubmorexa LOK
yp p https://m.edso0.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHNI bubmmorexa [OK
pv https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIMTUUECKON JUCCOIHAITIHT
. . bu6mmoreka [IOK
XUMHUUECKHE CBOIICTBA COIEH B CBETE
. https://m.edsoo.ru/00add8h2
13 MpeACTaBICHUI 00
. JlaTumk
ANEKTPOJUTUUECKON JUCCOIHAITIT
ANEKTPOMPOBOJHOCTH
14 ITousiTre 0 TUAPOIIN3E COJIEN bubmorexa LHOK
AP https://m.edso0.ru/00add9d4
15 O06o00IIeHNE B CHCTEMAaTH3aLIH bubnmuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTnueckas pabora Ne 1.
16 «Permenue sKcriepuMeHTaIbHBIX bubmnorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonTponpHas padota Ne2 o teme
17 «DIEKTPOIIUTHYECKAS TUCCOLIHAINS bubmnorexa [IOK
p ’ https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
18 OO11ast XxapaKTepUCTHKA IaJIOT€HOB. bubnuorexa [IOK
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XHUMHUYECKUE CBOMCTBA HA IPUMEPE

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

XJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE bubmorexa LHOK
> TOIYH ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[Tomy4eHne COJITHON KUCITOTHI bubmorexa HOK
YHCHpE 6077 ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berurcnenus o ypaBHEHUSM
21 XUMHYCCKUAX PEaKIIHiA, eCITH OJWH U3 bubmorexa HOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUU CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHeHU N bu6mmoreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO1, CTPOCHHUE, bubnuoreka [JOK
(bu3UYeCKre 1 XUMUYECKHE CBOKMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (bu3UYEeCKre U XUMUYCCKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIIUH, JIeKAIIHE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK

XUMHUYECKOE 3arps3HEHUE
OKPY’KAIOILIEN Cpellbl COEANHEHUAMHU
cepbl

https://m.edsoo.ru/00adec8a
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Briuucienne MmaccoBOM OJIU BBIXOAa

bubmuoreka [JOK

27
MIPOAYKTA pEeaKLu https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
08 VA-rpynisl. A30T, paclipoCTpaHEeHHE bubnuorexa [JOK
B IIpHUpoJe, (pU3NIecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKUE CBOMCTBA
AmMuak, ero ¢usnueckue u bubnuorexa LIOK
’ - https://m.edso0.ru/00adf004
29 XUMUYECKHUE CBOMCTBA, MOTYYCHUE U
Jatuuk
MIPUMCHCHHE
AIIEKTPOIIPOBOTHOCTH
[IpakTnueckas padota Ne 3 o Teme
30 «[Tomyuenne amMmmuaka, U3ydeHHe €ro bubamorera LOK
T ek https://m.edso0.ru/00adf180
CBOWCTBY
31 A3zoTHas kucioTa, eé puznyeckue u bubnuoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHHMSI B KaUeCTBE MUHEPATIbHBIX Bubmmorexa [JOK
5 p https://m.edsoo.ru/00adf518
32 ynoOpenuii. XuMuueckoe
. Jatauk
3arpsi3HEHUE OKPYKaIoLIe cpeibl
P PYIOtEH cpet AIIEKTPOTPOBOIHOCTH
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn bocdopa u
33 (1)00(%)0 pHa}I KI/ICJ'I((l))Ta (b(bI/II)?»I/I(‘I\QEKI/Ie u bubmorexa HOK
p N https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnonws3oBanue docdaToB B
34 KayecTBE MUHEPAJIbHBIX Y100pEHUH. bubnuoreka [IOK
3arpsi3HeHue NPUPOJHON CPEJIb https://m.edsoo.ru/00adfc20
dbocdaramu
35 VYrnepon, pacnpocTpaHeHuE B bubnmnoreka [JOK

npuponae, (I)I/IBI/I‘ICCKI/IC U XUMHYCCKUC

https://m.edsoo.ru/00adfd9c
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CBOICTBa

Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmmoreka [{OK

36 DKOJIOTUYECKHE MTPOOIIEMEI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKCHOM yriepoaa (1V)
N bubnuorexa [JOK
37 YTOMbHA KHCTOTA i € con https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme
38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
non"
[TepBoHavaNbHBIE TIOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O bubamorexa [JOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIriiepoa
40 Kpemuwuii u ero coenuHeHUst bubmorexa LOK
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue
41 SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME bubnuoreka [JOK
«BaxHeime HeMeTauibl U UX https://m.edso0.ru/00ae0bf2
COEJIMHEHUS
KontponpHas padota Ne3 mo teme
42 «Baxueimme HeMeTauIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
AIIEMEHTOB — METAJIOB.
43 Metannuueckas CBSI3b U bu6mmoreka [JOK

METaJUIMYECKasl KPUCTAJUTMYECKAS
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

https://m.edsoo.ru/00ael103e
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XUMHYECKHE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUUECKUN Psifl bubmorexa LIOK
. https://m.edso0.ru/00ae1156
HaIpsHKEHUN METaJIOB
OOmre cnocoObl MOTyYeHUs
MetaiuioB. CriiaBel. Beraucienus mo
45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, Bubnuorexa LIOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJIEPIKUT
npuMecu
46 [TonsiTHE O KOPPO3UH METAIIIOB bubnuotexa LIOK
https://m.edsoo.ru/00ae1278
bu6moreka [IOK
47 [lenotrre MeTaLIb https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJust https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMENTBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edso0.ru/00ael5e8
bu6mmoreka [IOK
. https://m.edsoo.ru/00ael5e8
50 Baxueiime coequHEHNS KaJIbLIU
Jatauk
ANEKTPOMPOBOJHOCTH
51 O0001IeHrEe U cUCTEMATU3 AL
3HaHUH
52 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHHUs https://m.edsoo.ru/00ae1886
IIpakTtuyeckas padora Ne 6 o reme
53 "KEcTKOCTL BOALI U METOIBI €6 bubmnorexa [IOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 AnmroMuH#i bu6mmoreka [JOK
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https://m.edsoo.ru/00aelc64

55 AmdorepHbIe cBOIICTBA OKCHIA U bubmuorexa [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weeso bubmmoreka [{OK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH JKeTe3a bubnuorexa [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01enre U cucTeMaTu3arus
3HAHHH
[IpakTueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubmuorexa [JOK
«BaxHeue MeTalibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Boruncnenus no ypaBHEHUSIM
XUMHUYECKUX PeaKLUid, eCIu OJUH U3
50 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COIEPKUT MpUMecH. Beraucienus https://m.edso0.ru/00ae1750
MacCcOBOM JIOJIM BBIXOJIa IPOAYKTA
peakuuu
61 O06o01IeHre U cucTeMaTrU3aIus
3HAHUH
KounTtponsnas pabora Ne4 mo teme
62 «Baxuenmme MeTaIbl ¥ UX
COEIMHEHUS
63 BemectBa u matepuainsl B bu6mmoreka [JOK
MOBCEIHEBHOM JKU3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK

OKpYXarollen cpebl

https://m.edsoo.ru/00ae4270
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65 Ponb xumuu B periennu 1 bubmuoreka [IOK
HKOJIOTUYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
PesepBHeIit ypok. O600IICHNE 1 bubnuorexa [JOK

66 . 1
CHUCTEeMaTU3alus 3HAHUI https://m.edso0.ru/00ae0d0Oa

67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTU3alusl 3HAHUI https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIJMYECTBO YACOB I10 68

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus: 8-i kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-¢ U3aaHue, nepepaboTaHHoe,
8 kiacc/ I'abpuensia O.C., OctpoymoB WN.T"., Cnagko C.A. AKITMOHEPHOE

O6H_ICCTBO ((I/I?)I[aTCJIBCTBO «HpOCBGIJ_IeHI/IC»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

Mertoaudeckoe nocobue. 8 kinacc (aBropsl O. C. ['abpuensy, N.I'. OctpoymoB,
C.A. Cnaakos).

[Iporpamma kypca xumuu s 8—9 kiaccoB 0011e00pa3oBaTeIbHbBIX
yupexaennit (aBTopsl O. C. I'abpuensin, U. I'. Octpoymos, C. A. Cnankos).
XuMHus B TeCTax, 3ajadax u ynpaxHeHusx. 8§ kinacc (aBropsl O.C. ['abpuenss,
N.B. Tpury6uak).

MeTtonundeckoe nocoodue. 9 knacc (aBropsl O. C. I'abpuensn, U.I'. Octpoymos,

C.A. Cnaaxos).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



1. http://www.prosv.ru/. TlocoOus )i ydarmxcs, B TOM YHCIIE I TOATOTOBKH
k utoroBoit arrectauuu (OI'D u EI'D), MmeTonnueckue nmocooust 1jisi yauTeseH,
HAY4YHO-TIOMYJISIpHAs JIUTepaTypa 1Mo XuMHUH.

2. http://1september.ru/. XXypHai npenHa3HaueH He TOJBKO I yuuTenen. B
HEM MPEICTABICHO 0OJIBIIIOE KOJUUYECTBO PA0OT YUCHUKOB, B TOM UHCIIE

HCCJICAOBATCIILCKOI'O XapaKTepa.

3. bubanoreka [JOK



	Химический эксперимент:(с использованием оборудования «Точка Роста»).

