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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTebHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00Opa30BaHMs, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha oOcHOBe (enepanpbHOl pabodeil MpOrpaMMel
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma mo xuMuu Aa€T TPENCTABICHUWE O IENAX, OOIIEH CTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s13aTeNbHOE npeIMeTHOE coziepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro Io KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pazienaM M TEeMaM IMPOTrpaMMbl IO XHUMHH, OIPEAEIseT KOJIUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuMxcs, OMNpeAeNisieT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUSI OCHOBHOHM 00pa3oBaTebHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKKe TPeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEILHON JEATEIHbHOCTH OOYYaromIerocs MO OCBOCHHIO
y4eOHOI'0 COJIepIKAHUSI.

3HaHWE XHMHH CIIY)KUT OCHOBOM [UJIsi (OPMHPOBAHUS MHUPOBO33PECHHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPUPOAE, O MYTIX PEIICHUS TJI00ATbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
IUIIEBOM 1 SKOJIOTMYECKON O€30IIaCHOCTH, IMPOOJIEM 3IpaBOOXPaHCHHS.

N3yuenne xumun:

CIIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JJii  CaMOpa3BUTUSI U
dbopMUpOBaHUs KYJIbTYphI IMYHOCTH, €€ 00111el U (HYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSATENbHOM y4eOHOW  JesTeIhbHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCJIENOBATEILCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM eI TeNbHOCTH;

3HAKOMHUT CO CHENUGUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
L[EJIOCTHOTO B3TJIsSIIa HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAaMOTHOCTH 00 Yy4aIOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJAE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
collepKaHUsl ~ y4eOHOro  MpeaMeTa, KOTOpPbIA  SIBISIETCS  MEJaroruuyecku
a/JIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XUMUH Ha OINpeiesEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOILIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM MW HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX ITOHATHUH
OPraHu4YeCKON XUMHH.

CrtpykTypa cojaepaHusi MporpaMMbl MO XMMUU COpMHUpOBaHa Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATHI O XUMUYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMIMUU;

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBopax.

Teopernueckre 3HaHUA pacCMaTPUBAKOTCA HAa OCHOBE OMIIUPUYECKH
MIOJTYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, PA3BUBAIOTCS MOCIEI0BATEIHHO OT OJTHOTO
YPOBHS K JPYroMy, BBIIONHSSA (QYHKIUM OOBACHEHUS U TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYEeT  (OPMHUPOBAHUIO
IPEACTABIECHNAS O XUMHUYECKON COCTABIAIONIEN HAYYHOW KapTUHBI MUpPA B JIOTHKE
e€ CHCTEeMHOW MpPHUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAay4HOMY 3HAaHUIO H
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buosnorus. 5—7 knacce» 1 «Pu3nKa. 7 Kiiace».

[Ipy wu3ydyeHHH XHUMHHM MPOUCXOAUT (OPMUPOBAHHE 3HAHUI OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
JEATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (DOPMHUPOBAHUU CUCTEMBI XUMHUYECKHX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYMHBIX O00OOLIEHUI MHUPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKH, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHUYECKHUX PeakKiuii, B (OPMHUPOBAHUY W PA3BUTHUU MO3HABATEILHBIX YMEHUHA U
UX TPUMEHEHWHW B Y4eOHO-TIO3HABATENLHOW H Yy4eOHO-HCCIIEI0BATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHun XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsI BaKHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM JKU3HU;

— HamnpaBJIICHHOCTh OOYy4YeHUS HA  CHCTEeMAaTHYECKOe MpUOOIIeHUE
o0yJaromuxcss K CaMOCTOSITENbHON IMO3HABATEIILHON JESTEbHOCTH, HAaYyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIINX MPHOOPETECHUIO 00 yJarOIIHUMHUCS
OIbITa Pa3HOOOPA3HOW NEATEIHHOCTH, MO3HAHUS M CaMOTIO3HAHMSA, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHUBEPCAIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YyMEHHH OOBSCHATH W OILEHWUBATh SBJICHUSA
OKPYXKAIOIIET0 MHpPA, UCIOJB3Yysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU U3YICHUH
XUMHUH, TPUMEHITh WX TPH PEIICHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYAOBOH EATEIHHOCTH;

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHWMAHUSI TIEHHOCTH XUMHUYECKUX 3HAHWA I BBIPAOOTKH IKOJIOTHYECKHU
1eJecO00pa3HOro TMOBEJAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHEC MOTHUBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCTIMTAHWIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIS W HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHus.

OO6miee YMCIIO 4YacoB, OTBEACHHBIX IS W3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBanus, cocTaisieT 136 yacos: B 8 kiacce — 68 yacos (2
jaca B HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUK B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecrBa. PuU3NYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemiecTB. IlonsTHe 0 MeTojax IMO3HAHUS B XMMUHM. UHCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJICKYJIbl. XHUMHYECKHE »dJeMEeHTbl. CHUMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢opmysa. BajgeHTHOCTh aTOMOB XHMHYECKHX DSJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTEIbHAsT aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomuuecTBo BeniectBa. Moiib. MossipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHM.

DOU3UYECKUE U XUMUYECKUE SABJIEHUSA. XUMHUYECKasl PEAKLINS U €€ TIPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEAKIIUN (COSTUHEHHS, Pa3IOKCHUS, 3aMEIICHUs, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHMUYECKOH MOCYA0H, MpaBWjiaMu pabOThl B J1a0OpaTOpUU U
npuémamu obOpailieHus ¢ J1abopaTOpPHBIM O000PYTOBAaHHEM, U3YUYCHHE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMHMCaHUEe TMPU3HAKOB IPOTEKAHUS XHMHYECKUX peakiuil (paslioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pazioxKEHUE TUAPOKCHIA
menu (1) npu HarpeBaHuu, B3aMMOICHCTBHE Keye3a ¢ pactBopoM coiu meau (11),
U3y4eHHE CIIOCOOOB pa3fCICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIAPUBAHUE, JUCTUUIAIMSA, XpoMaTorpadus, IpoBeAeHNe OYMCTKH TTOBApEHHON
COJIU, HAOJIOJIEHHWE W  ONHCaHWE  PE3yJbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJIEJIEN MOJEKYI
(IapocTepKHEBBIX).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucinopon — anemMeHT u mpocToe
BelecTBo. Haxokaenue kucimopojna B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakumu TopeHusi). Oxcuapl. [Ipumenenune xucmopoma. CrocoObI



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib M METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBa BOJbl. Boma kak pactBoputenb. PacTBOphI.
HacepiieHHble 1 HEHACHIIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIEeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KHM3HU 4denoBeka. KpyroBopoT Boabl B MPUPOIE.
3arps3HeHue NPUPOAHBIX BOA. OXpaHa U OUUCTKA MPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HeconeoOpaszyromue. Homenknarypa okcumoB. Duzmdeckne U XUMUYECKHE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccupukauuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. Homenxkiiarypa ocHoBaHuii. DU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccudukarnus kucnor. Homenknarypa kucnor. Ousndeckue u
XMMHYECKUE CBOWMCTBA KHUCHOT. Psan aktuBHOocTM MmetamoB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. HomeHnkiarypa cosneil. @u3nyeckue M XUMHUYECKHE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepuMenm:

KAueCTBEHHOE OMPEJIENICHUE COAEpKaHUsl KUCIOpOAa B BO3/lyX€E, IMOITYyUYEHHUE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOICTB KHCIOPOJa, HaOJIOAEHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOKMCTB, MOJy4Ye€HUE, COOUpaHUE, pACIO3HABAaHUE M H3y4YEHUE
CBOWMCTB BOJ0Opoya (TOpeHHe), B3aumMojeicTBre Bojoponaa ¢ okcuaoM menu (1)
(BO3MOXHO HCIIOJIb30BAHUE BHUEOMATEpHUaIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM pPaCTBOPUMOCTBIO, IIPUIOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTpyieM ©  KaiublKeM) (BO3MOXXHO HCIIOJb30BaHUE BHUIEOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAxX KHUCIOT U IIEIOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAKUHM HEUTpaIW3alW{, ITOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpa COJHU, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe «BaxHeWlne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
jaemMenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBble MOMBITKK KiIaCCU(PUKAIMM XUMHUUYECKUX 3eMeHTOB. [loHsiTne o
TPYINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHbIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[Tepnoanueckuii 3akoH. [leprpoanyeckas cuctemMa XUMHYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuogHas H  JJIUMHHONEpUOAHAs  (HOPMBI
[lepuognueckon cucrtembl xumuueckux 3naemMeHToB [. M. Menneneesa. [lepuoabt
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTponsl. CTpoeHne
ANEKTPOHHBIX ~ 000J04€K aToMOB  TMepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Tepnonnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHAYECKOIO
3JIEMEHTa 10 ero nonoxenuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJdyca aTOMOB XHMHUYECKHUX 3SJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. . M. MennemeeB — yd€Hbld U
IrpaKIaHVH.

Xumuueckast cBs3b. KoBalleHTHass (TOJIApHAasT W HEMNOJSAPHAs) CBS3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHusi.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumenm:

U3y4eHHE OO0pa3LOB BEUIECTB METAUVIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHIA LHMHKA C pAacTBOPaAaMHM KHUCJIOT U IIEIOYEH, IMPOBEICHUE OIbBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnoie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBIISIETCS 4epe3 HCIOJb30BAaHUE KaK OOIIHUX eCTECTBEHHO--HAYYHBIX
MOHATHUHN, TaK U MOHATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01uue ecTecTBEHHO--HAYUHbIC MMOHATHS: HAy4YHBIM (pakT, TUIOTE3a, TEOpHUs,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOAECIUPOBAHHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usuka: marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOMbI, PAAMOAKTUBHOCTb, MOJICKYJA, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TEIO,
00bEM, arperaTHoe COCTOSHHUE BEIIEeCTBA, a3, (U3UYECKHUE BEIUYMHBI, €TUHHUIIBI
U3MEPEHUSs, KOCMOC, IJIaHEThI, 3BE3/1bI, ColHIIE.

buonorus: dorocunres, Abixanue, buochepa.

I'eorpadust: armocdepa, ruapochepa, MUHEpadbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOMAaE€MbI€, TOILUIUBO, BOIHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYeCKAasi peakusi

[Tepuonnueckuii 3akoH. [lepuoauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUONOB, Kalus, KajdblUsi MU UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHUJbl XMMHYECKOW CBA3U. THUMBI KPUCTATIIAYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukaiys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIUXCA K pa3IdyHbIM KJIacCaM HEOPraHUYeCKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMUYECKUX peakIuii Mo pa3IMuHbIM MpU3HaKaM (110 YHUCTy
U COCTaBy YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO TEIIOBOMY 3 QeKTy, o
W3MEHEHHUIO CTEMEHEH OKHCIICHUS XHMHYECKHX JJIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEPMOXUMUUECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xumuyeckod peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHEe 0 TOMOTreHHBIX M TeTepOreHHBIX
peakuusax. [londarue o karanuse. I[lonsaTrne o xumMmuueckoM paBHoBecuu. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIMU U TOJIOKEHUE XUMHUYECKOIO
paBHOBECHSL.

OKHUCIUTEIBPHO-BOCCTAHOBUTEIIbHBIC ~ PEaKIMH,  AJICKTPOHHBIM  OayaHc
OKHUCIIMTEILHO-BOCCTAHOBUTEILHOM peaKkuum. CocraBieHue ypaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIMM €  MCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopust 3IEKTPOIIUTHYECKON TUCCOLUUALIMUI. DIEKTPOIUTHI U HEITIEKTPOIUTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
xuMuyeckon cBs3u. CreneHn gucconuanuu. CUIbHbBIC U CIa0bIe dJIEKTPOIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIllEHHbIE HMOHHBIE YpaBHEHUs peakiuil. CBoilcTBa KHUCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIMPOBOJHOCTH
pPacTBOpPOB BEIIECTB, MPOLECCAa AUCCOLMALMU KHCIOT, WIEIOYEH U  COJIEU
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKU  MPOTEKaHUs  pPEeaKIUid  HOHHOTO  oOMeHa
(oOpa3zoBaHMe oOcajKka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTENBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pa3ioKEeHHs, COSAMHEHUS), paclio3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEaKIMid Ha HOHBbI, pEUICHUE
AKCIEPUMEHTAbHBIX 3a]1a4.

HeMmeTa/uibl U MX COeIMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHWMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3aMoOJIeCTBUE € MeETAJIaMH, HEMETalllaMH, Iejio4amMu). XJIOpPOBOJOPO/I.
ConsiHast KucioTa, XMMUYECKHE CBOMCTBA, IMOIYyYEHHE, MpUMEHeHue. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HA OpPraHM3M 4YeJoBeKa. BakHellline XJIOpuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/A U CePhbl. AJUIOTPOITHbIE MOAU(DUKAIIMU KUCIOPO/a
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOIOpOA, CTpOEHUE, (PU3HYECKHE U
XUMHUYECKUE CBOMCTBA. OKCHIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHME CBOHcCTBa (0Omue Kak
NpECTaBUTENsT Kjacca KHUCIOT U crhenuduyeckne). XHUMHUYECKHE PEaKIuu,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYEHHUSI CEPHOM KHUCIIOTHI.
[Ipumenenue cepHor KACIOTHL. COMM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpeabl COCNMHEHUSIMU Cepbl (KUCIOTHBIE [TOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHs. A30T, paCOpOCTpPaHEHHE B MPUPO/IE,
¢u3nyeckue U xumuueckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X GU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
HMOHBl aMMOHMS. A30THasl KUCJIOTa, €€ MoJydyeHue, (PU3MUYEeCKue U XUMUYECKHe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHUSL B KadyecTBE MMHEPAJIbHBIX
yno0peHnii. XuMrU4YecKoe 3arps3HeHUE OKPYKaIOIIEeH Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE NOXIM, 3arpsi3HEHHE BO3/AyXa, MMOYBBI U BOAOEMOB). Docdop,
ajoTponHeie Moaudukanuu (ocdopa, duzmUueckne M XUMUYECKHUE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

O6mras xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOA,  aJUIOTPOIIHBIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupojge. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTUYECKHEe MpOOJIEMbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), runoresa riao0anbHOrO NOTEIUICHUS KIUMara, MHapHUKOBBIN
addext. YronpHas Kuciaora U €€ coiid, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojyueHrue W TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COECIUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUIICH, TaHOI, IIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poaM B OKM3HM 4YeloBeKa. MarepuaibHOE€ €IMHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKUME CBOMCTBA, IMOJYyYEHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcuzae kpemuus (IV) u kpemuHueBor kucinore. CHWIMKAThI, UX WCIIOJIB30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [IpobiiemMbl 6€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3y4yeHrne 0o0pa3lOB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJSIHOM KUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJICHME ¢ oOpa3laMu XJOPUAOB (TaJOr€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE TpoIlecca OOYTIIMBaHUS caxapa MOJl IeUCTBUEM
KOHLICHTPUPOBAHHOW  CEPHOM  KHUCJIOTBI, H3y4YEHHE XUMHUYECKHUX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBECHUE KaYeCTBEHHON peakivu Ha Cyib(ar-
WOH U HaOJI0JieHUuEe NpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (U3UYECKHUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pas3amMu a30THBHIX U (HOChHOpPHBIX yHOOpEeHUH, TOTyUeHHUE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX PEaKIui Ha MOH aMMOHHUA M (ochaT-uoOH U M3y4yeHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAIIOB), V3y4ECHUE MoOJenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM TPOTUBOras3a, MojJydyeHrue, COOMpaHue, pacro3HaBaHUe U HU3ydeHUeE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEMIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO6mias xapakTepuUCTHUKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHuss B llepuognueckor cucreme XuMmuyeckux siemeHtoB JI. .
MenneneeBa u cTpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTaminueckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAss  PEMIETKA.  DJIEKTPOXUMUYECKUH  pAX
HanpspKeHU metayioB. OU3nyecKue U XMMUYECKrUe CBOMCTBAa MeTalioB. OOmue
CIOCOOBI TONIy4eHHUs MeTaioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIE
crnocoObl 3amuThl MX OT Koppo3uu. CruiaBbel (CTallb, YyryH, AIOPAIIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIILIIEHHOCTH.

[I{emounble MeTaIUIBL: TOJIOXKEHHUE B [leproanyueckoil cucteMe XUMUYECKUX
anemeHntoB JI. M. MenneneeBa, CTpo€HHME MX aTOMOB, HAXOXJEHUE B NPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIbI HATpusd M Kanus. [[puMeHeHue IIeNIOYHBIX METAIOB U HX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
[lepnognueckor cucreme xumudeckux sneMeHtoB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxheilmme coeguHeHHs] KalnblLus (OKCHI, TUIPOKCHUI, COJIH).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AJIIOMUHUN: TIOJIO)KE€HUE B [leproinueckor CUCTEME XUMUYECKHUX 3JIEMEHTOB
J. . Menneneesa, CTpoeHUE aTroma, HaxOoxXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aTIOMUHUA. AM(POTEpPHBIE CBOMCTBA OKCHIA U THUAPOKCH]IA
AJFOMUHHSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTPOEHHE aToMa, HaxXOXIAeHUWE B mnpupoae. Puznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocras, CBOWCTBA U MOJyYCHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHATIOB), OCOOEHHOCTEN B3aUMOJEWUCTBHUS OKCHIA
KIS M HATpUs C BOJOM (BO3MOXHO UCIIOJIh30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJIBI, IIpOLIECCa TOPEHUS KeJIe3a B KHUCIOPOJIE
(BO3MOXHO  HCIOJB30BAaHUE  BHUJIEOMATEpPUATIOB), MPU3HAKOB  MPOTEKAHMS
KAQUECTBEHHBIX PEAKIIMN HA MOHBI: MATHUS, KAJIbLW, AIFIOMUHUSA, UHKA, JKele3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHUM HWOHAMHM HaTpus, Kajdusl W KalbliUg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a7ay 110 Teme «BaxHenmue
METaJUIbl U UX COETUHEHUS.

XuMHA M OKpYKaKOLIasa cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuii B ObiTy. [lepBas momoib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKPYKAIoIIeH cpenbl (MpeielbHas JOomycTUMas
KOHIIeHTpalus BemecTs, aanee — [1/IK). Pons xumMuu B penieHun 3KOJI0rMYeCKUX
npoosieM.

Xumuueckuii IKCnepumenm:

U3ydeHHe o0pa3lloB MAaTEepUANOB (CTEKIJIO, CIUIABbl METAIJIOB, MOJUMEPHBIC
MaTepuasbl).

Mescnpeomemmnbwie ceasu



Peanuzanus MeXNpeIMETHBIX CBS3€M MpU W3YyUYeHHMHM XUMHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH IS OTJEIbHBIX IMPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (PakT, THMoTe3a, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETIMPOBAHUE, HU3MEPEHHUE, MOJENb, SBJICHUE, IMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: maTepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUW 3apsji, MPOBOJHHUKH,
MOYIPOBOAHUKH, JTUIJICKTPUKUA, (POTODIEMEHT, BEMIECTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunHTe3, nprxanwe, Ouocdepa, SKOCUCTEMA, MHUHEPAITHHBIE
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, rugpocdepa, MUHEpATbI, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pE3yJbTAaThl OCBOCHHUS IMPOTpaMMbl OCHOBHOTO OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIIbHOM JE€ATETHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, TPUHITBIMH B
oOIIlecTBE TMpaBWJIaMU M HOPMaMH TOBEICHUS M CIOCOOCTBYIOT TIpolleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUANIM3AIMN 00YyUYarOIIUXCSl.

JIugHOCTHBIE  pe3ynbTaThl  OTpPaXalOT  TOTOBHOCTb  OOYYaroIIMXCs
PYKOBOJICTBOBATbCS CHCTEMOM TIO3UTHBHBIX IIEHHOCTHBIX OpHEHTAllUM M
paclIMpeHue OmnbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOI'O OTHOIICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY
U HaydyHOMY HACJeuI0, TOHMMaHUS 3HAYCHHS XUMHUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 00IIeCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEpHOM HH(MOpManueil o
NEepPEeAOBBIX JOCTHKEHUSAX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

MPEJCTABICHUS] O COIMAJbHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIIEHUIN B KOJIJIEKTUBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEOBATEIbCKOW, TBOPYECKOW M JIPyTMX  BHJAX
JeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBHOCTH TpHU
BBITIOJIHEHUM Y4YEOHBIX, TMO3HABATENbHBIX 3aJlay, BBIMOIHEHUA XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3IaHUN YUEOHBIX IPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TIpollecce HITOW Y4eOHOM JeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJAECHHWE M TMOCTYNKM CBOUX TOBApHUILEH C TMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHPOBO33PEHUYECKHUE TPEJCTABICHUS O BEIIECTBE M XMUMHYCCKOW PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTAaBIISIIOLIUE
OCHOBY I TIOHUMAaHUS CYIIIHOCTH HAy4YHOM KapTHHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI, B3aUMOCBS3SIX YEIOBEKa C
IIPUPOJTHOMN CPEJIO, O POJIM XMMHH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIC MOTHBBI, HAIIPaBJICHHBIE HA MOJY4YEHHE HOBBIX 3HAHMM IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEILHOH pabOTBl C y4eOHBIMH TEKCTaMH, CIIPABOYHOM



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CHOCOOHOCTP K  caMo0Opa3oBaHUIO, TPOEKTHOM U  HCCIEN0BaTENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 KU3HM, OCO3HAHWE TIOCIEACTBUA U
HENPUITHE BPEAHBIX MPUBBIYCK (YIOTPEOJIICHUS aJKOTOJIsl, HAPKOTHKOB, KypeHusi),
HEOOXOIMMOCTH  COONIOZICHUSI TPAaBWI OE30MacHOCTH TIPW  OOpaIeHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUISCKOMY M3YUYCHHIO TTpodeccuii U Tpyaa pa3ImdyHOro poja,
yBOXEHUE K TPYAY U PE3ylbTaraM TPYAOBOU NEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHWWA TI0 XUMHUH, OCO3HAHHBIH BBHIOOD
WHIUBHUIYAJIbHON TPACKTOPUH MPOAODKCHUS 00pa30BaHMs ¢ YIETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIECTBOBAHMSI, MOHUMAaHNUE IIEHHOCTH 37J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NIECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHME IICHHOCTH COOJIOICHHUS
paBmI 0€30ITaCHOTO MTOBEAEHUS IIPH padOoTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHIX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, MOJIy9aeMble MPU WU3YYCHUU XUMUHU, AJIS
peIleHus 3a1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOITHON CPEenoH, IS TIOBBIIICHHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJeM M IMyTeH WX pEemeHUs MOCPEACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOW U COLIMATIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATDI

B cocraBe wMeranmpeaMETHBIX pPE3YNbTAaTOB BBIICISIOT 3HAYMMBIC IS
(GopMUpOBaHUS MHUPOBO33pEHHUsSI OOIeHAy4YHBbIC TOHATHA (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (DAaKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOPhIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAaHUHN W3 ATHUX NPEIMETOB (HOPMHPOBATH MPEACTABICHUE O IETOCTHOU



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CAaMOCTOSITEJIBHOMY IIJITAHUPOBAHUIO W OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWH: PacCKPBIBaTh CMBICT XMMHUYECKHX TOHATHHA (BBIACIATh WX XapaKTEPHBIC
NpU3HAKK, yYCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHATHSIMH), HCITOJIB30BaTh
MOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (PAKTOB U SIBIIEHWH, BRIOUpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCU(PUKAIMA XUMHUYECKUX BEIIECTB W XMUMHUYECKUX PEaKIUH,
YCTaHABJIMBATh TMPUIMHHO-CJICACTBEHHBIC CBS3M MEXAY OOBEKTaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIE, NEAYKTUBHbBIC, 10 AHAJIOTHUH),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TMPOILECCE TMO3HAHWUSA TOHITHS (NPEAMETHBIC U
MeTamnpeIMETHbBIC), CHMBOIMYECKUE (3HAKOBBIC) MOJIEIH, UCTIOJb3yEeMbIC B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJETBHBIX TPEICTABICHUN BBISBIAThL M XapaKTEPU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBS3U U
IPOTHUBOPEYHS B H3y4aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI JUisi (OPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

OpUOOpETeHHe ONbITa MO IUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEICHUIO
YUCHHYECKHX OJKCIIEPUMEHTOB, yMEeHuEe HaOJIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATH €0 Pe3ynbTaT, (HOPMYIUPOBATH OOOOIICHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmeii:

yMEHHE BBIOWpaTh, AHATWU3WPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, TOIYIaEeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl WHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 3a71a4 ONMPEEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCTIOJIB30BAHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JEATENHHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTAa HAa COCTOSHHE OKPYKAIOIIEH NPUPOTHON
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CymecTBy  oOCyXmaemMoil  TeMbl, (OPMYIHpPOBATH CBOU  MPEMJIOKCHHS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHA  TPEICTaBISATh  IOJNYYEHHbIE  pE3yJbTaThl  [O3HABATEJIbHOM
NEATEIbHOCTU B YCTHBIX M IHCbMEHHBIX TEKCTax; JeNaTb MPE3CHTALUI0
pEe3yJAbTATOB BBHIMIOJIHEHUS XUMHUYECKOr0 AKCHEpUMEHTa (J1abopaTOpPHOrO OINbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W HCCIEIOBATEIbCKOM  JIEATEIBHOCTH  NpPU  PEIICHUU
BO3HUKAIOUIMX NpOOJIEM Ha OCHOBE Y4é€Ta OOLIMX HHTEPECOB M COrJAaCOBaHUS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JEHCTBHM, OIpEAEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEbHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHHPOBATH,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
NO3HABATEIbHBIX 3a/1a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM  JIEUCTBUKA TIPYA  BBINOJIHEHUM 3aJlaHUKM C YYETOM
MOJTyYEHHsI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OLICHMBATh COOTBETCTBUE IOJIyYEHHOIO pPE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIO0JIH30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, Mpe/jIaracMble B YCIOBUU 3aJJaHUN.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCSA HAay4dHbI€ 3HAHUS, YMEHUS M CIOCOOBI



nehcTBul, crnenuduyueckue i1 TPEAMETHOM 007acTh  «XUMHUS», BUJBI
NEATEIBHOCTY MO  TOJYYEHHIO HOBOI'O  3HAHUS, €ro HUHTEepHpeTaluH,
peoOpa3oBaHUIO M IPUMEHSHUIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYaIIUSX.

K koHiy o0yuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PAaCKpbhIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX ITOHSTHI: aTOM, MOJEKYJa,
XUMUYECKHM 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECH
(omHOpPOIHAST M HEOJAHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTEIbLHASI aTOMHAs U
MOJIEKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBas JIOJIsl XUMUYECKOr 0 3JIEMEHTa B COSTMHEHUH, MOJIIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHCJICHUSI, XUMHYECKasl peakius, KiacCUPUKAIUs peakiuil: peakiuu
COCAMHEHUS, PEAKUHH PAa3JIOKECHUS, PEaKIUH 3aMEUICHUS, PEeaKIuu
oOMEHa, 2K30- U DHJIOTEPMHUUECKHE PEAKIINH, TEIUIOBOM d(PpdeKT peakiuu,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBS3b, MOJIAPHAS M HEMOJSApPHAs KOBAJICHTHAS CBS3b,
WOHHAs CBsI3b, MOH, KaTMOH, aHUOH, PacTBOp, MAaccoBas J0Jisl BEIIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJHUKY JUIS COCTaBlieHHs (popmyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAEIsITh BaJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKUCIECHMSI  BJIEMEHTOB B  OHMHApPHBIX  COEAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COCIMHEHUH 10
dbopmyiiaM, BHJ XUMHYCCKOW CBS3M (KOBaJeHTHAas HM HOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cMbicia Ilepuogumueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh IMOHMMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XAMUYECKUX BJIEMEHTOB OT HUX NOJOXkeHUs B llepumogumueckoi cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTapo;

e OIMCHIBATHL W XapaKTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMYECKMX DJJIEMEHTOB: pAa3JInyaTh T[OHITUA «TJIABHAS
nonarpymnmna (A-rpynmna)» u «modoouynas noarpynna (b-rpynna)», maneie u
OOJIBIIIEe TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHUs, KOTOPhIE HMEIOTCA B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daementoB 1. U.
MengeneeBa» C YMCIOBBIMHA XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij sipa, 00Ilee YUCIO 3JIEKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKasi OMUCAHNUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS] XUMHUYECKUX NPEBpAlCHU B
Pa3JIMYHBIX YCIOBUSX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICITUTEIBHON JIEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTEeMAaTHU3aIuIo, KiIacCU(PUKaIUIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBA3EH — ISl M3YyYEHHS] CBOICTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NO3HAHUSA — HAONIOJEHHE, W3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BAaHUS  XUMHYECKONM  TOCYlIOM U
7a00paTOpHBIM  O0OpPYJOBAaHUEM, a TaKXKe IpaBuUjaM oOpalleHust ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOIYYEHUIO MU COOUpPAHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOpPOJAa M KHCIOpOJa), INPUTOTOBICHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATb M TPOBOAUTH  XUMHUYECKHME  OKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy o0yuenus B 9 kiacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaThb CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUW: XHUMHYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENECHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAsT UCCOLUALNS, PEAKIUU HOHHOTO
oOMeHa, KaTajiu3arop, XHUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKUCJIEHWE U  BOCCTAaHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHuenTpanus [1/IK Bemectna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TMOHSATUA U
MPUMEHSITh 3TU TIOHATHUS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILCHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (pOpMys
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEAMHEHUN 1o ¢opmysaMm, BHII XUMHYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHHH, THI KPHUCTAJIUYECKON
PEIETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymma (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONBIINE TEPUONBI, COOTHOCHTH
00O3HAUYEeHUsI, KOTOPbIE HMEIOTCS B TMEPUOJAUYECKOM Tabnuie, ¢
YUCJIOBBIMM  XapPaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsija  siApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAWHEHUN B
MpeAeIax MaJIbIX NEPUOIOB U IJIAaBHBIX NOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMUYECKUE peakiuu (10 4YMCIy W COCTaBY YYACTBYIOIIUX B pEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHUUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOLIME U cheludUUecKue XUMHUYECKHUE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJATBEPKAAs OINHCAHUE
pUMEpaMHU MOJIEKYJISIPHBIX M HMOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI04YEHN U COJIEH, IOJIHBIE U COKPAIEHHBIE YPAaBHEHUS PEAKLIUA MOHHOI'O



oOMeHa, ypaBHCHHMS pEaKIUH, MOATBEPKIAIONIUX CYIISCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKITY BEIIECTBAMH Pa3IMYHBIX KJIACCOB,;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJISAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMHUYECKON PEaKITUN;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7abopaTopHBIM  O0OpYJIOBaHMEM, a TaKXe INpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJNTh  PEaKIMU,  IOATBEPKIAIOIMINE  KA4YeCTBEHHBIM  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkKar-, Cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

IIPUMEHSITh OCHOBHBIC OIEpPAllUM MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OOOOIIEHHUE, CHUCTEeMAaTU3AIUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YEHHUS CBOWCTB BEIECTB U
XUMUYECKUX pEaKIMii, eCTeCTBEHHO-HAy4YHBbIC METOIbl TIO3HAHUS —
HaOII0JICHHE, WU3MEPEHHUE, MOJISIUPOBAHUE, YKCIIEPUMEHT (peanbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 9 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edso0.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso00.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 3 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Bona. PactBopsr. [lonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Paznen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux 3jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€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

[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMuyeckas CBS3b. Eu6 10K
nOINOTEKA
3.2 OxuenuresnsHo- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c¢
PesepBHOE BpeMs 3 bubmaorexa LIOK
p P https://m.edsoo.ru/7f41837c¢
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bubnnoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bubnuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [JOK
' PYIHRE ’ P https://m.edso0o.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [OK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 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

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrtpoasnbie | I[IpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcsl
1 [Ipenmer xumuu. Poib XumMuu B :KU3HU 1 bu6mmorexa [IOK
yenmoBeka. Tena u BerecTa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAX TIO3HAHUS B XUMUHU 1 bubmmorexa [IOK
A https://m.eds00.ru/ff0d227¢
[Mpaktuyeckas padora Ne 1 «IIpaBuna paboTs
3 B J1a0OpaTOPHH U MPUEMBI OOpAIICHHS C 1 bubmmorexa LIOK
patop P patt https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
4 Yucteie BemecTBa 1 cMecH. CiocoOb! 1 bubmuorexa [IOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpaxTrdeckas padora Ne 2 «Paznenenue
5 cMeceli (Ha mpuMepe OYMCTKY TTOBAPEHHOM 1 bubmmorexa [IOK
PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBIH MOJICIY IR https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKHE IEMEHThI. 3HAKHU (CUMBOJIBI) 1 bu6mmoreka [IOK
XAMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOKHBIC BEIIeCTBA 1 bubmorexa LIOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJISIPHOE YYEHUE 1 bubmorexa LIOK
y1Ap Y https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB. 1 bubmuorexa [IOK



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

Xumunueckas popmyina. BaneHTHOCTh aTOMOB
XUMUYECKHUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOCUTEIbHAA aTOMHAs Macca.

bu6nmoreka [IOK

11
OTtHOCHUTENBbHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10y XUMAYECKOTO DJIEMEHTA B bubmuorexa [IOK
COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KommuecTBo BemecrBa. Monb. MoisipHast bubnuoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 ®u3znyecKre U XUMUUECKHUE SIBJICHUS. bubnmoreka [JOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycaoBUs IPOTEKaHUS bu6numorexa LIOK
15 .
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELLIECTB. bubnmoreka [IOK
XHUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Breruucnenus KoaM4uecTBa, MacChl BEIIECTBA MO bubmuorexa [IOK
YPAaBHEHUSIM XUMUYECKUX PEAKLIUNA https://m.edso0.ru/ff0d5708
Knaccudukarus XxuMruueckux peakiun
18 (coe I/IHq;HI/ISIH a3JI0KCHUS 3a1\I;e CLII{I/ISI bubmmorexa [IOK
8 P > SAMCTICHI, htps://m.edsoo.ru/ff0d3f34
oOmMmeHa)
M. B. JIOMOHOCOB — y4€HBlIii-
19 sHIMKIoNeucT. O600IIeHE 1 bubmmorexa [IOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cUCTeMaTHU3alus 3HAaHUH
KonTponbhas pabora Nel no teme «Bemecta bu6nuorexa LIOK
20
Y XMMHYECKUE PEAKLIUI) https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB Bo3yxa.
21 KI/IC?'I?)XO — 3JIEMEHT U TIPOCTOE Beﬂy:CTBO bubmorexa LIOK
PO p B ’ https://m.edsoo.ru/ff0d448e
O30H
22 duznvecKre 1 XMMUYECKHEe CBOMCTBA bubnuorexa [JOK



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

KHCJIOpoJia (peaKIuy OKUCIICHUS, TOPCHUE).
[Tousttuie 00 oxcumax

https://m.edsoo.ru/ff0d4614

Crnoco0b! MoTy4eHus KUCI0poa B

bubmuorexa [IOK

23 71a00paTOPUH U POMBIIUIEHHOCTH. httos:/m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoia
TennoBoi 3¢ PEeKT XMMHUIECKOM PEaKIInH,
24 TIOHSITHE O T(i)(bMOXI/IMI/I‘-IeCKOM paBH:HI/II/I bubmmorexa [IOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHIOTEPMHUYECKHIX PEAKITUIX
TomnuBo (He(Th, Yroiab U METaH).
25 3ar HSHGPEI/IG(I];OS . a, CIroco0bI z:ro bubmmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[Ipaktuyeckas padora Ne 3 o Teme
26 «[TonyueHnue u cobupanue KUCiIopoaa bubmorexa IOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €ro CBOMCTBY
97 Bonopoa — anemMeHT u mpocToe BEIIEeCTBO. bu6nuorexa [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
28 Pu3nyecKue 1 XMMUYECKUE CBOMCTBA bubnmoreka [JOK
Bojiopoa. [Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 HomsTite 0 KHCTOTAX 1 COMIX https://m.eds00.ru/ff0d50d2
30 Crioco0sI MoTydeHust BOAOPOIa B bubmuotexa [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 o Teme
31 «ITonyuenue u cobupanme BoI0poOa bubamorexa [IOK
i onp HlOpoa, https://m.eds00.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
N bubmuorexa [IOK
32 M 7 . AB
OJISIpHBIN 00BEM ra3oB. 3aKOH ABOTaIPO htts://m.edsoo.ru/ffod542e
33 Breruucnenust 00b€ma, KoTu4ecTBa BEIIECTBA bubmuorexa [IOK



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
https://m.edsoo.ru/ff0d542e

ra3a Io ero U3BeCTHOMY KOJIMYECCTBY
BEIIECTBA WM 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO

bubmuorexa [IOK

34 &
peakiumn Hzil OCHOBE 3aKOHA 00BEMHBIX httos:/m.edsoo.ru/ff0d5708
OTHOILICHUH Ta30B
35 OuU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI bubmorexa LIOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [IOK
36 i. IT
CoctaB ocHoBanwuii. [lonstue 06 nHANKATOpaX htts://m.edsoo.ru/ffod59e2
Bopa kak pactBopurens. Hacblennsie u
37 HEHaCBILIEHHbIE pacTBOPHI. MaccoBas 101 bubmmorexa [IOK
PACTBOPHL. https://m.edso0.ru/ff0d5b40
BEILIECTBA B pacTBOpE
[Ipaktuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHre paCTBOPOB C OMPENCIEHHON bubmmorexa [JOK
P . . P p peat https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIeil pacCTBOPEHHOTO BEILIECTBAY
39 KonTponbhas padora Ne2 no teme bub6nuorexa LIOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupsl: cocTaB, KiaccupuKanus, bubmuorexa [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
OcHoBaHuUA: COCTaB, KJ1accuuKaIus, bubnmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 IlosnyyeHue u XUMHYECKUE CBOMCTBA bu6numorexa LIOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukarms, bubnmnoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

bu6nmoreka [IOK

45 IlonyyeHne ¥ XUMUYECKHE CBOMCTBA KUCIOT
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATYPa, CIIOCOOBI bubnuoreka [IOK
MOJyYEHUS, XUMUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[IpaxTrueckas pabora Ne 6. Pemenue
47 SKCNEPUMEHTAIBHBIX 33Ja4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
CO€IUHEHMID)
48 I'eneTnyeckas cBs3b MEXAY KilacCaMHU bubnuoreka [IOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06001IeHrEe U CHCTEMATH3ALIMS 3HAHUI
H 1 https://m.edso0.ru/00ad9ch2
50 Konrponsnas padora Ne3 no reme "OcHOBHBIE bubnnoreka [IOK
KJIaCChl HEOPTaHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKH KiTaCCHUPUKATTI
51 XHUMHYCCKHUX 3IeMEHTOB. IloHaTre o rpymnmax bubimorexa [IOK
) pyn https://m.edsoo.ru/00ad9ffa
CXOJHBIX BJICMCHTOB
[Tepuonnueckuii 3akoH u Ilepuonnueckas
52 cHucTeMa XUMMHUYeCKuX 35emMeHToB [[. U bubmorexa HOK
T https://m.edsoo.ru/00ada52¢
Menneneena
53 [Teproabl, TPyIIIbI, HOATPYIIILI bubmorexa HOK
PHOJABL, TPYIIRL, HOATPY https://m.edsoo.ru/00ada52¢c
54 Crtpoenune atomoB. CocTaB aTOMHBIX SIIEP. bubnmoreka [JOK
HzoTomnbl https://m.edso0.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
55 snemeHToB Ilepnoanueckoii cuctemsr J1. Y bubmorexa HOK
P o https://m.edsoo.ru/00ada6bc
MeHaeneeBa
56 XapaKTepucTUKa XUMHYECKOTO 2JIEMEHTA T10 bubmuorexa [IOK
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ero noJyioxeHuro B [lepuoanueckoil cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoanueckoro 3akoHa st

bubmuorexa [IOK

S DAsBITHA HayrH H,,HpauK Tz, /1. 1. 1 https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIH, Mearor U rpakIaHuH

58 DNEeKTPOOTPUIIATETLHOCTH ATOMOB 1 bubnmnoreka [IOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8

bu6nuorexa LIOK
59 Hownas XUMHIECKas CBA3k 1 https://m.edsoo.ru/00adac34

60 KoBanenTHas nonspHasg XUMHUUYECKas CBI3b 1 bubmmorexa [OK
p https://m.edsoo.ru/00adaab8

61 KoBaneHTHAS HETIOIApHAS XUMHAYECKAsI CBA3h 1 Bubmaorexa I{OK
p https://m.edsoo.ru/00adaab9

bubmuorexa [IOK
62 Crenenp okucenns 1 https://m.edsoo.ru/00adae28

63 OKHUCIIUTETBHO-BOCCTAHOBUTENBHBIE PEAKIIAN 1 bubmorexa LHOK
peaxit https://m.edso0.ru/00adb076

bubmuorexa [IOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 https://m.eds0o.ru/00adb076

65 Kontponbhas padota Ne4 o reme «CtpoeHue 1 bubnmoreka [IOK
aroMa. XUMHYECKas CBSI3L) https://m.edsoo.ru/00adb486

66 PezepHblil ypok. O600111eHNE U 1 bu6mmoreka [IOK
cUCTeMaTHU3anusg 3HaHUU https://m.edsoo.ru/00adb33c

67 PesepBHrlit ypok. O60011eHNEe 1 1 bubnmoreka [JOK
cUCTEeMAaTH3aIHsI 3HAHWI https://m.edsoo.ru/00ad9ch2

68 PezepHblii ypok. O6001eHne 1 1 bu6numorexa LIOK
cUCTeEMaTHU3anusg 3HaHUU https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME 68
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9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHBIE
Ne nuppoBbIe
Tema ypoka Konrpoabubie | IIpakTuyeckue
n/n Bceero o0pa3zoBaTejibHbIE
padoTbI padoThI
pecypchbl
[lepnonnueckwuii 3akoH. [leprnoanueckas
1 crucTemMa XMMHUYeCKuX 3yemMeHToB /. U 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubamorera LOK
P P https://m.edso00.ru/00adb6b6
MepHOOB
3 Knaccudukanus u HOMEHKIaTypa 1 bubimmorexa [IOK
HEOPraHUYECKUX BEILIECTB https://m.edso0o.ru/00adb7e2
4 Buabsl XuMHUEeCKON CBSI3U U THITBI 1 bubmuorexa [IOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbHas padora Nel no Teme
5 «IToBTOpEeHue u yriydaeHue 3HaHUHI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kjacca»
6 Krnaccugukanus XuMu4ecKux peakiuii no 1 bubmmorexa LIOK
pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[lonaTHE 0 CKOPOCTH XMMHUYECKOHN PEAKIIUH.
7 IloHATHE O TOMOTE€HHBIX U F€TEPOT€HHBIX 1 bubamorera LOK
P https://m.edsoo.ru/00adbe9a
peakuusax
[loHsTHE O XUMUYECKOM PaBHOBECHHU.
8 @axTopsl, BIUAIOIINE HA CKOPOCTh 1 bubinmorexa [IOK
XUMHUUYECKON PEAKLUU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHS
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9 OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE bubnmoreka [JOK
peakuun https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPOIUTUYECKON JUCCOLIUALUN. bub6mmoreka LIOK
CunbHble U crabble 3IeKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HonHbIe ypaBHEHUS peaKIui bubmorexa LOK

yp peaxi https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHCIIOT M OCHOBaHUM
12 B CBETE IpPECTABICHUI 00 bubmorexa IOK
e . https://m.edsoo.ru/00add5d8
3IEKTPOJIUTUYECKON AUCCOLMAIITN
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEJICTaBICHUN 00 JICKTPOTUTHICCKOU bubmorexa LIOK
pel P https://m.edsoo.ru/00add8b2
JTIACCOINAITAN
14 [Tonsatue o runmponuse cosen bubmorexa LIOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O6o00mIeHre U cUCTEMaTH3a 3HaHUN
HICHHE 1 CHOTCMATHSARITT SHATHH https://m.edsoo.ru/00addd12

16 [paktuyeckas padora Ne 1. «Permenune bub6nmorexa [IOK
JKCHEPUMEHTAIBHBIX 332U https://m.edsoo.ru/00addbfa
KontponbHas padota No2 o teme

17 «INEKTPOTUTHYCCKAS TUCCOITUAITHS bubmorexa LIOK

P A HHALI https://m.edsoo.ru/00addec0
XUMHUECKHUE PEAKIIMU B PACTBOPAX»

18 OO01mas xapakTepucTUKa raJoreHoB. bubmuorexa [IOK
XUMUYECKUE CBOMCTBA HA MMPUMEPE XJIopa https://m.edsoo.ru/00addfe2
Xopooaopod. ComnsiHast KHCIIOTa,

19 XUMHYECKHUE CBOMCTBA, MOJyICHUE bubmorera [JOK

> THOTYH ’ https://m.edso00.ru/00ade104
MIPUMEHEHHE
20 [IpakTrueckas padora Ne 2 o Teme bubnmoreka [JOK

«[TosyyeHue CoJIIHON KUCIIOTHI, U3yYEHUE €&

https://m.edso0.ru/00ade348
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CBOMICTBY»

Brraucnenus 1o YPaBHCHUAM XUMHUUYCCKHUX

bubmuorexa [IOK

21 €aKIMi, eClI OJMH U3 PCarcHTOB JaH B
peartt A P A https://m.edsoo.ru/00ade488
M30BITKE
29 O6mas xapakrepuctuka 31emMeHToB VIA- bubnmoreka [JOK
IpyHIbI https://m.edso0.ru/00ade64a
AnnoTpornHbie MOIU(DUKAIINH CEPBI.
23 Haxoxi{eHHe CEpPEI Hq:eé COCI[I/IHCII)-II/Iﬁ B bubmorexa [IOK
p ¥ https://m.edsoo.ru/00ade64a
pupoie. XUMUYECKHE CBOWCTBA CEPhI
CepoBonopoi, cTpoeHue, Gpuznieckue u bubnmnoreka [JOK
24 o
XUMHUYECKHAE CBOKCTBA https://m.edso00.ru/00ade802
25 Oxcunsl cepol. CepHast KUCIIOTA, (GPU3HUECKUe bubmuotexa [IOK
Y XMMHYECKHE CBONCTBA, MPUMEHECHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKllny, JIekKallle B OCHOBE
26 MIPOMBIIIIEHHOTO CII0co0a MoTy4eHus bubmmoreka [IOK
CEepPHOU KUCIOTHI. XMMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIlel Cpelibl COeAMHEHUSMHU CEPhI
97 Brrunciienue MaccoBoii 1071 BEIXOAa bubmuorexa [IOK
MIPOIYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO0mmas xapakTepucTuka 31eMeHTOB V A-
28 rpynmsl. A30T, paCIIPOCTPaHEHUE B IIPUPOJIE bubmorexa [IOK
PYHIEL » Pactipoctp . PHpOAE, https://m.edsoo.ru/00adeea6
¢du3nueckre U XUMUYECKUE CBOMCTBA
29 AmMuax, ero GpuznyecKrue 1 XuMU4ecKue bubnmnoreka [JOK
CBOICTBA, MOJIYYEHHUE U IPUMEHECHHUE https://m.edso0.ru/00adf004
[Ipaktuyeckas padota Ne 3 o Treme
30 «IlonyueHne aMmmHuaKka, U3y4eHuUe ero bubmmorexa [IOK
L > 1Y https://m.eds00.ru/00adf180
CBOMCTB»
31 A30THas KUCIOTa, e€ pusmueckue u bubnnorexa [IOK
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XHMHYECKHE CBOMCTBA

https://m.edsoo0.ru/00adf306

Hcnonbs3oBaHre HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MHUHEPAIIbHBIX YIOOPCHH.

bu6nmorexa [IOK

32
XHUMHUYECKOE 3arPsI3HEHHUE OKPYKaAIOLIEH https://m.edso00.ru/00adf518
Cpellbl COeIMHEHUSMHU a30Ta
®docdop. Oxcun pocdopa (V) u pochopnas
33 KHCJIO0Ta, (GU3UYECKHE U XUMUIECKHE bubamorexa [OK
L https://m.edso0.ru/00adf68a
CBOICTBa, MOJy4EeHUE
HcnonwszoBanue ¢pocdaToB B KauecTBE
34 MUHEpaJIbHBIX y00OpeHuil. 3arps3Henue bubamorera LOK
P N yA00P - arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnnoreka [IOK
35 .
¢bu3nyeckre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoja, ux pusndeckue u
36 XUMHYECKHE CBONCTBA. DKOJIIOTHICCKHE bubmuorexa [IOK
poOJIEMBI, CBSI3aHHBIE C OKCHUJIOM YIIIEpoa https://m.edsoo.ru/00adfebe
(V)
37 VYronpHas KUCIOTa U €€ CoNn bubmorexa LIOK
https://m.edso00.ru/00ae006¢
[IpaxTrueckas pabora Ne 4 o Teme
38 "[lonydeHue yrieKucioro ra3a bubamorexa [OK
- - ) " https://m.eds00.ru/00ae027e
KauecTBenHnas peakuus Ha KapOOHAT-UOH
39 [lepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX bubnmoreka [JOK
BEIIECTBAX KaK O COCMHECHUSX yriIepoaa https://m.edsoo.ru/00ae054e
40 Kpemnwuii u ero coenunenust bubmmorera LOK
P A https://m.edso00.ru/00ae080a
41 [IpaxTrueckas padora Ne 5. Pemenue bubnmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEME

https://m.edso0.ru/00ae0bf2



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

«BaxHenme HeMeTamIbl 1 uX COCAUHCHUA»

KonTponbhast pabora Ne3 no Teme

bubmuorexa [IOK

42 «BaxkHenme HeMeTauibl U UX COSIMHEHUS» https://m.edsoo.ru/00ae0e18
OO01mas xapaKTepUCTHKa XUMUYIECKUX

43 3JIEMEHTOB — METaJUIOB. MeTajuindeckas bubnmoreka [JOK
CBA3b U METaJUIMYECKask KPUCTAJUIMYECKast https://m.edso0.ru/00ae103e
peméTka. Pu3nuecKue CBOMCTBA METANIOB
XUMUYECKHE CBOMCTBA METAJLIIOB.

44 DNEKTPOXUMHUECKHIA Psii HAMTPsHKEHUN bubmorexa LIOK

https://m.edso0.ru/00ae1156
METaJIJIOB
OO6mme cnocoObI MOTYYSHHS] METAIIOB.

45 Crnnasel. Berunciaenus o ypaBHEHUSIM bubimmorexa [IOK
XUMUYECKHUX PEAKLUHU, €CIIU OUH U3 https://m.edsoo.ru/00ae1156
pPEareHToB COACPIKUT MPUMECH

46 [lonsiTue 0 KOppO3UM METAIIIOB bubamorera LOK

https://m.edso00.ru/00ae1278
bubnunorexa LIOK

47 [Henormsie MeTaus: https://m.edso00.ru/00ae14b2

48 Okcuapl ¥ THAPOKCUIBI HATPUS U KAJTHS bubmorexa [OK

https://m.edso00.ru/00ae14b2
[I{ennouHO3EeMENBHBIE METAIIIBI — KaJIBIIUN U bubmuorexa [IOK

49 .

MarHui https://m.edsoo.ru/00ae15e8

50 Baxueiinme coeTMHEHNS KAJIBLIUA bubmmorexa [IOK

https://m.edso0o.ru/00ae15e8

51 O00011eHNe U CUCTEMAaTU3AIM 3HAHUI

N N bubmuorexa [IOK
52 KécTtrocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS https://m.edsoo.ru/00ae 1886
53 [IpakTrueckas padora Ne 6 mo Teme bubnunoreka [JOK
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"YKEcTkOCTh BOJIBI U METOJIBI €€ yCcTpaHEeHHs "

https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
54 AroMuHui
https://m.edso0.ru/00aelc64
AmdotepHbIe CBOICTBA OKCHA U bubnnoreka [IOK
55
TUIPOKCHUIA https://m.edso0.ru/00aelc64
bu6mmoreka [IOK
56 Keneszo
https://m.edso00.ru/00ae1d86
57 Oxkcunpl, rusipokcuisl u con xenesa (1) n bubnnorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eHrE U cCUCTEMAaTU3ALM 3HAHUM
[IpaxkTrueckas padbora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmmorexa [JOK
p . A https://m.edso0.ru/00ae3de8
«BaxHeHIme MeTaIbl B UX COCTHHEHUS)
Boruucienust mo ypaBHEHUSM XUMHUYECKUX
€aKIM, €CIIM OJWH 13 PEarcHTOB JaH B
60 5136I)ITK6 WM COJie )KI/ITII)'I AMECH bubmorexa IOK
p . P ' https://m.eds00.ru/00ae1750
Brruuncienust MaccoBO# 101U BbIXO/a
MIPOJYKTa peakinuu
61 O00011eHrEe U cUCTEMAaTU3AM 3HAHUI
62 KonTponbhas padora Ne4 o Teme
«Baxknelinme MeTaIbl U UX COSTUHECHUI
63 BemectBa 1 MaTepuainbl B HOBCETHEBHOMN bubnuorexa [IOK
JKM3HH Y€JI0BEKa https://m.eds00.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHNE OKPYKaroen bubnunoreka [JOK
cpeabl https://m.edso00.ru/00ae4270
65 Ponb XxuMuM B pelIeHnH IKOIOTUYECKUX bubmuorexa [IOK
podem https://m.eds00.ru/00ae4270
66 PesepBHeIit ypok. O000IICHHE 1 bubnmorexa [JOK
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cHCTeMaTH3aIus 3HaHUH

https://m.edsoo0.ru/00ae0d0a

67 PesepBHeIit ypok. O000IICHHE 1 1 bu6nuorexa LIOK
cucTeMaTH3aIMs 3HaHWI https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O6001ICHHE U 1 bubnmorexa [JOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 9 kimacce/ IN'abpuensia O.C., Octpoymos U.I"., Cnaakos C.A.,
AxumonepHoe oburectBo «M3narensctBo «IIpocBenieHue»

* Xumus, 8 kiacc/ 'adbpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET

[OKYMEHT MOAMUCAH 3MIEKTPOHHOM MOANUCHIO

MYHULUMNAJIbHOE KASEHHOE OBLLUEOBPA3OBATEJIbHOE YYPEXXAEHUE 08.09.23 17:57 Ceptudukat F18DB7A5F0414E624A4C6553FEC7B808
"BYTUKOBCKAS CPEQHSAS OBLLLEEOBPA3OBATEJIbHASA LLUKOJIA", Mpacanosa (MSK)
MapviHa BnagMMynpoBHa, AMPEKTOp




