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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWMHM Ha YypOBHE OCHOBHOrO 00mero o06pa3oBaHUs
COCTaBJICHa Ha OCHOBEe TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeaepadpHON padodeil mnporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLETIIUYU MPENOJaBaHusl y4eOHOTO npeaMeTa « XUMUs»
B 00pa3oBaTeNbHBIX Opranm3aiusax Poccuiickoit denepanuu.

[Iporpamma 1o xumMuu nHa€T MPEACTABICHUE O MENsAX, OOIEeH cTpaTeruu
OoOy4eHHMs, BOCIHMTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CpPEACTBAMU y4eOHOTO
npeamera, yCTaHABJIMBAET o0si3aTenbHOe IPEAMETHOE COJIEpKaHue,
npeayCcMaTpUBAET paclpeielieHue €ro Mo KiaccamM M CTPYKTYpUPOBAaHHE IO
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENAECT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTHKU COZICp/KAHMS, PEKOMEHY EMYIO
MOCJIE0OBATEILHOCTh  W3YUYCHHMS XUMHUHU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKU y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEH O0OydYarolmuXCs, OMNpeaeNsieT BO3MOXHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 00pa30BaHMSs, a TaKkKe TPEOOBAHUU K
pe3yibTaTaM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJiel U3yUueHHUs MpeMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-IO3HABATEIbHOM JEATEIbHOCTU OOYYalolierocs IO OCBOCHUIO
y4eOHOTO CoepKaHusI.

3HaHWE XWMHH CIIYXUT OCHOBOW il (OPMHPOBAHUS MHUPOBO33PECHUS
00y4Yaromierocsi, €ro MpeACcTaBICHU O MaTepUaIbHOM €JIMHCTBE MUPA, BAXKHYIO
posib urpatoT GopMUPYEMbIe XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAICHUSIX
DPHEPTUU M 00 HBOJIOIUU BEIICCTB B MPUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0IeM YCTOMYMBOTO PAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOW, DYHEPrETHUECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPAHEHHUSI.

N3yuyenue xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJii  CaMOpas3BUTUS |
dbopMupoBaHUs KyJIbTYPbl JUYHOCTH, €€ 0011IeH U (YHKIIMOHAIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHWE MBINUICHUS W TBOPUYECKUX CIOCOOHOCTEH
OOy4JaromMXxcs, HABBIKOB WX CAMOCTOSTENBHOW Y4eOHOW JIESITENbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEIOBATEIIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM XU3HU, TaK U B MPO(HECCUOHAIBHOM IESITENHLHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsI1a HA €JUHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU IrPAMOTHOCTH O0YYarOIINXCS;



criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3oBaHue 00y4aroIUXCsl.

JlanHple HampaBiieHUs B OOYYEHHHM XUMHMH OOECHEYHBAIOTCS CrHelupuKon
COJIep>KaHMsl ~ y4yeOHOTrO  MpeaMeTa, KOTOphIM  SIBISETCS  TeIarormuecKu
aJlalTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare e€
pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHUsI OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHMHU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUN
OPraHUYeCKON XUMHH.

CtpykTypa coiepKaHus MPOTPAMMBI IO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIr0 moaxoja k €€ uaydeHuro. CoaepkaHue CKIAAbIBAETCA U3 CUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHI O XUMUYECKOU
peakiuu. OO0e OTH CHCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPUHIMITY
MOCJICIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUM
pPa3HOIO YPOBHS:

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

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

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TpelncTaBlieHUd 00 JIEKTPOJUTHYECKON OHUCCOIMAllMA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIECIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBINONHSAS (GYHKUUU OOBICHEHHS M IPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHHUS U TMOTYyUYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUYECKOW COCTABIIAIOIIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€¢ CHCTeMHOW NPHUPOJIbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM MO3HaHMUs B Hayke. M3yueHue XWMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAaHMA W3 paHee W3YUYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpyKalomui MUpy,
«buonorus. 57 knacce» u «duszuka. 7 Kiaccy.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
JEATeIbHOCTU YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJIBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMBI XMMHUYECKHX
3HaHUN — BaKHEUIHX (PaKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYCCKUX TOJIOKEHUMH,
JIOCTYIIHBIX 00OOIICHHIT MHMPOBO33PEHUYECKOI0 XapakTepa, s3blka HAayKH, B



OpUOOLIEHMM K HAyYHbIM METOJAaM I[IO3HAHMS TP HW3YYEHUU BEIIECTB U
XUMHUYECKHUX PEaKIHid, B ((OPMHUPOBAHMHN U PA3BUTHUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHUH B YueOHO-IIO3HABATEIbHOM U Yy4eOHO-HMCCIIEI0BaTENbCKON
NESATEIbHOCTH, OCBOCHMM MpaBWJI 0OE€30MaCHOTO OOpallleHHs C BEIIeCTBAMHU B
MOBCEIHECBHOM KU3HU.

[Ipy M3yyeHuM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHUsS BAKHOE
3HaYEHUE NPUOOPENH TaKUe LU, KaK:

— (¢$opMHUpOBaHHE WHTEIUICKTyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY IPUHATHIO PELICHUH,
CIOCOOHO# aTanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpuoOIIeHHEe
oOy4Jarommxcs K CaMOCTOSATENbHOM IO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBHM, CTOCOOCTBYIONIMX MPUOOPETEHUIO 00YyUaIOIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MMO3HAHUS M CAMOMNO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHUE JIJIst
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHUCJE€ YMEHUUA OOBACHATH U OLICHUBATH SIBJICHUSA
OKPY’KAIOILIEr0 MHpA, MCHOJIb3Yysl 3HAHUSA W ONbBIT, MOJYYEHHBIE NMPU U3YUYECHUU
XUMHH, TPUMEHATh UX TpPU PEHICHHH MpoOJiieM B TMOBCEIHEBHON JKHU3HM U
TPYIOBOM EATENbHOCTH;

— (QopmupoBaHue y O0OyyaromMxcs T'yMaHUCTHUYECKUX OTHOILIEHUH,
NOHUMAHUSl LEHHOCTH XUMHUYECKHUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
1eJIeCO00pPa3HOro TOBENEHUST B OBITY M TPYIAOBOM JEATEIBHOCTH B HENAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOLIEN IPUPOJIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMSI OOIEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpoduiisi M HANpPaBIEHHOCTH JajJbHEHIIETO
oOy4eHus.

OOmiee 4YMCIIO 4YacoB, OTBEAECHHBIX IS HM3YYEHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBanus, coctaniseT 136 yacos: B 8 kinacce — 68 yacos (2
gaca B HeJIen0), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHUS

[Ipeamer xumun. Posib XUMUK B KUA3HU YE€JIOBEKA. XUMUS B CUCTEME HayK.
Tena um BemiecTBa. PU3HWUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeToHax MO3HAHUS B XUMHUU. YHCThIE BEUIECTBA MU CMECH.
Crioco0nI pa3eneHus: cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CllokKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmyna. BajaeHTHOCT aTOMOB XHUMHUYECKHUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHTENbHAasE aTOMHAas Macca.
OTHocUTENbHAS MOJICKYJIsipHAs Macca. MaccoBas J10Ji1 XMMHUYECKOI0 2JIEMEHTa B
COEIMHECHUMU.

KomnuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl M 4HCJIa CTPYKTYPHBIX eIWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUM.

OuU3NYECKNe U XUMUYECKUE SIBICHUS. XUMUUYECKasd Peaklus U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUECKHe ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUi (COeTUHEHNS, Pa3I0KEHUS, 3aMEIICHIS, OOMEHa).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMMUYECKOH IMOCYJI0M, MpaBWjaMu paboThl B Ja0OpaTOPUU U
npuéMaMu o0paileHus ¢ JIabopaTOpHbIM 00OPYJIOBAHUEM, U3YUCHUE U OMHCAHUE
bu3uYeCKX CBOWCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HaOII0JACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJAbI) U XMMHUYECKHX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM TIPOBOJIOKH, B3aWMOJICHCTBUE Mejla ¢ KHCJIOTON) SIBJICHUM, HAOII0ICHHE U
OMHMCaHWE TMPU3HAKOB MPOTEKAHUS XUMHUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE THUIPOKCH]IA
meau (11) mpu HarpeBaHuM, B3anMOICHCTBHE XKeje3a ¢ pactBopoM cos meau (11),
U3Y4YEHUE CIOCOOOB pPa3fCNIeHHUs] CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApYBaHUE, JUCTUJUIAIMSA, XpoMaTorpadusi, mpoBeeHHe OYUCTKH MTOBAPEHHON
COJIu, HAONIOJIEHWE W  ONHWCaHUE  pPe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJIENIE MOJIEKYII
(ILIapOCTEPHKHEBBIX).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaoposn — 37a€MEHT M MpOCTOe
BelecTBO. Haxoxaenue kuciopoma B mpupojae, (HU3NUECKHE M XHUMHUYECKUE
cBoiictBa (peakiuu ropeHusi). Oxcuabl. [Ipumenenne kuciopoma. CrocoObl



MOJIy4YEeHUs] KHCIIOpoJa B Ja0OpaTopud U MOpOMBIIUIEHHOCTH. Kpyrosopor
KHcIopoza B mpupoae. O30H — atoTponHas MOAU(PUKAIIHS KUCIOPO/IA.

TernoBod »h(dEeKT XUMHUUYECKOW peaklid, TEPMOXUMUYECKUE ypaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuU. TOIUIMBO: yrojb W METaH. 3arps3HEHUue
BO3/lyXa, yCWICHHE MapHUKOBOTro 3 (ekTa, pa3pyiieHne 030HOBOTO CIIOS.

Bonopon — asnemeHT u mpocroe BemecTBO. HaxoxaeHue Bomopoaa B
npupojie, (GU3MYECKME U XUMHUUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyuenus. Kucnotsl u comnu.

MomnspHabiii 00BEM ra3oB. Pac4€Tsl M0 XUMHUUYECKUM YPaBHEHHSIM.

duznueckue CBOMCTBA BOAbl. Boma Kkak pactBoputelnb. PacTBOpHI.
HacepllieHHble ¥ HEHACBIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10751 BelllecTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BO/bl. OCHOBAaHMUSI.
Ponp pacTBOpOB B IpUpOJie U B KU3HU uyeloBeka. KpyroBopot Bojabl B IPUPO/IE.
3arpsA3HeHne NPUPOAHBIX BoA. OXpaHa U OUMCTKA MPUPOAHBIX BOJI.

Knaccudukanus neoprannueckux coenuueHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yroniue (OCHOBHBIE, KHUCJIOTHBbIE, aM(pOTEpHbIE) U
HecosieoOpasyromme. HomeHkmarypa okcuaoB. Du3MUECKHE W XHUMHUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcHoBanus. Kmaccudukanuss ocHOBaHWM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuU. [TomyueHne ocCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucioT. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHMCIOT. Psn axktuBHoctn MmetauioB H. H. bekerosa.
[Tony4deHnue KUCIOT.

Comu. Homenknatypa coseil. @U3M4YECKUE U XUMHUYECKHE CBOWCTBA COJICH.
[lonydenue comnen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuui IKCnepumenm:

Ka4eCTBEHHOE OMPEETICHUE COACPKaHUs KUCIOPOAa B BO3AYyX€, IMOJyUCHHE,
coOupaHue, pacrno3HaBaHWE U W3YyUYCHUE CBOWCTB KHUCIOPOJa, HAOIIOJCHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpallleHus] TopeHus (Mo)Kapa), O3HAKOMJICHHME C O0Opa3lnaMu OKCUIOB U
ONKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHME M HW3YUYCHUE
CBOMCTB BOJOpoja (ropeHme), B3auMojcicTBre Bogopoaa ¢ okcugoMm menu (I1)
(BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEpUATIOB), HAOIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH PACTBOPECHHS BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METalaMu
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCMOJIb30BAaHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBAaHUE O0pa3OB HEOPraHWYECKUX BEUIECTB PAa3IUYHBIX KJACCOB,
HaOII0/ICHNE U3MEHEHUSI OKPACKW MHJIMKATOPOB B PACTBOPAX KUCIOT U LIEIOYEH,
uzydeHue B3aumojeiicTBus okcunaa menu (1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIIOT C METajulaMH, pPEaKUUil HEeUTpalh3aluy, IOJYyYEHHE HEpPaCTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJIa APYTUM K3 PACTBOPa COJIA, PEIICHUE
DKCIEPUMEHTAIBHBIX 33/a4d N0 TeMe «BaXHeWIne KIacChl HEOPraHMYEeCKHUX
COCTMHEHUI».

Iepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBA3b.
OKuCIUTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIUuu

[lepBble MOMBITKK KiIAaCCU(PUKAIIMM XUMHUYECKUX dJeMeHTOB. [loHsatue o
rpynnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOT€Hbl, UHEPTHBIE Ta3bl). IJIEMEHTHI, KOTOPhIE 00pa3ytoT aM(OTEPHBIE OKCHIbI
Y TUAPOKCHUJBIL.

[lepnognueckuii 3axoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JJIUHHONEpHOAHAs  (QOpPMBI
[Tepuognueckoit cucrembl xumuueckux 3aemeHToB [l. 1. MenneneeBa. [lepuoibl
u rpynmbl. OU3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYNIBI 2JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000JIOYeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
[Teprnonnueckoir cucrtemsl [[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA 110 ero nosoxeHur B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO FPYNIIaM U EPUOJAM.

3navenue [lepuoauueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W mnpaktuku. [[. WM. MenneneeB — yuy€Hbli U
IPaK/IaHHH.

Xumudeckass CBs3b. KoBalieHTHast (MOJIIpHAsT YW HEMOJIAPHAs) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX 1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHus.  OKHUCIHUTENbHO--BOCCTAHOBHUTEIBHBIC  PEAKIUH.
[Iporiecchl okucneHus U BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

u3y4yeHue oO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUJPOKCUAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPHUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakiiu pa3ioKeHUs, COCTUHEHUSA).

Meoswcnpedmemmnuie céasu



Peanusanps MeXNpeIMETHBIX CBS3€M NPHU W3YyYEHHMM XHMHHU B 8 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BAHUE KaK OOIMUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBJISIONINXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01mue ecTecTBEHHO--HAYUHbIE MOHATHS: HAyYHBIN (akT, TUrmoTes3a, TEopus,
3aKOH, AaHaliu3, CHHTE3, KiIaccupukanuus, NEePUOJAUYHOCTb, HAONIIOJEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®usuka: wmarepus, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIBI, PAAUOAKTUBHOCTDh, MOJICKYJA, 3JEKTPUYECKUN 3apsjl, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MUYECKUE BEIMYUHBI, €IUHULIBI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocepa, ruapochepa, MHUHEpanbl, TOPHBIE TOPOJIBHI,
MIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasi peaKkIus

[lepnonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB [1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJIEMEHTOB TMEPBBIX TPEX MEPHOJIOB, Kalus, Kalblusi M HX
COCIMHEHUI B COOTBETCTBUM C TMOJIOKEHUEM 3JJIEMEHTOB B Ilepmoamueckoi
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrtpoeHue BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITUYECKUX
pPELETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanys m HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIUHEHUM, TEHETUYECKAs CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanuys XuMA4eCKUX peakivii Mo pa3IudHbIM MpU3HaAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(DdeKTy, Mo
U3MEHEHUIO CTENEHEeW OKMUCIICHUS! XUMUYECKUX JIEMEHTOB, IO 00OpaTUMOCTH, IO
y4acTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOW peakinuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusix. [loHsTHEe 0 TOMOTE€HHBIX M TeTepPOreHHBIX
peakuusx. [lonsatue o karanuse. [loHsATHE O XMMUYECKOM paBHOBeCUU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU M IOJOKEHHE XHUMHUYECKOIO
paBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTENBHBIE  PEaKlMM,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIUU. CocraBneHnue YpaBHEHUI



OKHCIIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM €  MCIOJIb30BaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUIECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, aHnoHbl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoi cBsi3u. CteneHp Auccounanuu. CHUIIbHbBIE U CIA0bIE SJIEKTPOJIHUTHI.

Peakimuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHUs peakuuid. CBOWMCTBAa KHUCIOT,
OCHOBaHMW W COJIGM B CBETE TMPEICTABICHUNH 00 AIEKTPOIUTHUECKON
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHSATHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BCIIIECTB — METAJIOB W HEMETaIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW peaKkiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE JIIEKTPOMPOBOJHOCTH
pPacTBOPOB BEIIECTB, IMpPOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYEed M COJIEH
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEpPHANIOB), IPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKU  TPOTEKAHWs]  PEaKlMid  HOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIMUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMI
(ropeHue, peaklMK pasyioKeHHs, COCUHEHHUsI), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TNIOMOIIBIO KAYECTBEHHBIX PEAKIUMHA HA HOHBI, pELICHUE
DKCHEPUMEHTAIIBHBIX 3a]1a4.

HeMmeTaJyibl 1 MX COeIMHEHUS

OOmast xapakTepucTuka TraloreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHMHWYECKME CBOWCTBA HAa MOpUMEpPE  XJopa
(B3aMMOJEICTBHE C METaJUlaMHM, HEMETaJulaMH, IIeJoYaMu). XJIOPOBOJIOPO/I.
ConsiHas KucCI0Ta, XUMUYECKHE CBOMCTBA, MOJTy4YEeHHE, NMpUMEHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOJAa HA OPraHU3M 4YeJioBeKa. BakHeWluue XJIOpUIbl U HX
HAax0JICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CtpoeHune u (uU3NYECKUE CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPO/a U Cepbl. AJNIOTPOITHbIE MOAU(MUKAIIUN KUCIOPOIa
U cepel. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHAUYECKHE CBOMCTBA. OKCUABI CEpPbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3NYECKHMe W XUMUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENA Kjacca KHCIOT W chenuduyeckue). XHUMHUYECKHE PEakIiluu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYEHUsI CEpHOM KHUCIOTHI.
[Ipumenenue cepHor KUcmoThl. COnM CEpHON KUCIOTHI, KAYECTBEHHAs PEAKLINS Ha



cyibdar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHH B mpupojae. XUMHUYECKOE
3arpsiI3HEHUE OKPYIKAIOIIEH Cpeabl COCIMHEHHUSIMU cepbl (KUCIIOTHBIE JOK]IH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 MPeJ0TBPAIIECHHUS.

OO6mast xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHS. A30T, paclpOCTpaHEHHE B MPUPOJE,
(du3nyeckre 1 XuMHYeCcKue cBoiicTBa. KpyroBopot azora B mpupojae. AMMuUaK, ero
(bu3nYecKre U XMMUYECKHUE CBOMCTBA, OJyYeHHEe U npuMeHeHue. Conu aMMOHus,
uX Qu3n4YecKknue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHMCIIOTa, €€ TOoJydyeHue, (U3nYecKue M XUMHUYECKUE
cBoiicTBa (0OIlMEe Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  cHeluduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
yaoOpeHuil. XUMHUYECKOe 3arps3HeHUE OKPYIKAIOIICH CPeIbl COSTMHCHUSIMHU a30Ta
(KUCTIOTHBIE JOXKAM, 3arpsi3HEHHE BO3JyXa, IMOYBBI U BoAoéMoB). Docdop,
alnoTponueie Moaudukanuu (ochopa, uUMUECKHEe U XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue U XuMUUECKHUE CBOMCTRA,
nonyudenue. Mcnonb3oBanne GpochaToB B KaueCTBE MUHEPATBHBIX YI00PCHHIA.

Oo6mas xapakrtepuctuka smeMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  aJuIOTPOITHBIE
Moau(pUKalMKM, PACIPOCTPAaHEHHE B NpUpOJe, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
¢u3nueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJIyYEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a rnobanbHOrO TMOTEIJIEHUS KJIMMAaTa, IMapHUKOBBIN
b dexT. YronbHas KACI0Ta U €€ CONM, UX (PU3MUECKUE U XMMHUYECKUE CBOMCTBA,
nojiydyeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEJIIbCKOM
XO35MCTBE.

[lepBoHaUaNbHBIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COSIUHEHUSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLIEPUH, YKCyCHas KUCIIOTa).
[IpupoaHble HMCTOYHMKK YIJIEBOAOPOAOB (yrojb, HPUPOAHBIA Ta3, HePTh),
OPOAYKThl WX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTe 0 OMOMOTHYECKU BaXKHBIX BEIIECTBAX: )KMpax, OeiKax, yriieBojax — U X
poJii B OKM3HM 4eJOBEKa. MarepuaJbHOE €AUHCTBO OpPraHWYECKHX W
HEOPraHUYECKUX COCTUHEHHUI.

KpeMmHuuii, ero Qusnueckue H XHUMHUYECKHE CBOICTBA, NOJyYCHHE W
npuMmenenne. CoenuHeHHs KpeMHuUs B mnpupoge. OOmue mnpeacTtaBieHus 00
okcune kpemuus (1V) u kpemnueBoii kucinore. CHINKAThl, X UCIOJIb30BaHUE B
ObITY, B IIPOMBIIIUICHHOCTU. BakHelilline CTpoUTENbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiiembl 6€30MacCHOr0 MCIOJIH30BAHUS
CTPOMUTEIBbHBIX MATEPUAIIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuui IKChepumenm:

U3y4YeHUe 00pa3I[OB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKUE CBOMCTBA
rajoreHOB M HUX COEIMHEHHUI (BO3MOXXHO UCIIOJb30BaHUE BHUACOMATEPHUAIIOB),
O3HAaKOMJIEHME C oOpa3naMu XJOPUAOB (TaJOr€HHIOB), O3HAKOMIICHHE C
oOpasilaMu ceppl H €€  COeQUHEHUSMU  (BO3MOXKHO  HCIOJB30BAHHE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Moj JeUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHHWE XUMHYECKHUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOM peaKIuy Ha CyJbdaT-
WOH W HaOJIOJIeHHWE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HMUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOITyUYEHUE,
coOupaHue, paclo3HaBaHUE U H3YYEHUE CBOMCTB aMMHakKa, MPOBEJACHUE
KaueCTBEHHBIX PEAKIMA Ha MOH aMMOHMs U (hochaT-uoH U U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUSI, B3AMMOICCTBUE KOHIEHTPUPOBAHHON a30THOU KUCJIOTHI C MEJIbIO
(BO3MOYXHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4EeHUE MOJIEIIen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIydyeHHEe, COOMpAHUE, PACMIO3HABAHUE U U3YyUYEHUE
CBOICTB YTJIEKMCIIOTO Ta3a, MpOBE/IEHNE KauyeCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YyYEHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a1a4 no TeMe « BaxkHenme HeMeTalIbl U UX COSTUHEHUS.

MeTasuiibl 4 UX COeTUHEHMSI

OO01mast xapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux ssemeHtos [ .
MenpeneeBa u crpoeHuss atomoB. CTpoeHue MeTtauioB. Mertajuindeckasi CBsI3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKAs  PEMIETKA.  JJNEKTPOXUMUYECKUH  pAl
HamnpsbKeHu MetamuioB. Ousnueckne U XMMHUYECKHE CBOMCTBAa MeTaiuioB. OOiue
CHOoCcOOBI TONIy4eHUs MeTayioB. [loHATHE O KOPPO3UU METAIOB, OCHOBHBIC
CrocoObl 3amUThl UX OT Kopposzuu. CruiaBel (CTallb, YyTYH, AIOPATIOMUHUH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTambl: nonoxeHue B llepuoguueckon cucrtemMe XMMHYECKUX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
duznyeckre ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbl U



TUJIPOKCUABl HATpusi W Kanud. lIpuMeHeHHe WIENOYHBIX METAUIOB M HUX
COEIUHECHUMN.

[IlemoyHO3EeMENBHBIE METAUII MArHUA W KaJbLMK: TOJIOKEHUE B
[Tepuognueckoit cucreMe xumuueckux 3neMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B rpupoae. PU3nyecKkrne U XMMUYECKUE CBOMCTBA MarHus
W Kanblius. BaxkuHelmue coequHeHHs KalublUs (OKCHUJl, THUAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AnroMuHUN: TIonoxkeHue B Ileproandeckon cucTeMe XMMUYECKUX 3JIEMEHTOB
J. N. MengneneeBa, CTpoeHHME aroma, HaxOxJeHHE B Ipupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA aFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMUHHSL.

Keneso: monoxenue B [leppoanyeckon cUCTEME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpoeHHE aroma, HaxoxJIeHue B mnpupoae. Duzmyeckue u
XUMUYECKHE CBOMCTBA Xkee3a. OKCUIbl, THAPOKCUIBI U con xkenesa (1) u sxxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METANIOB M CIUIABOB, HUX (PU3HUYECKUMH
CBOMCTBaMH, M3y4€HHE  PE3yJbTaTOB  KOPPO3WHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCHIA
KJIbIIUS W HATpUs C BOJIOM (BO3MOXKHO HCIIOJB30BAaHWE BHJICOMATEPHAIIOR),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4€CTBEHHBIX pEaKIMii HAa WOHBI: MarHus, KajbllUs, AJIIOMUHUS, IIMHKA, JKEJe3a
(I u xenesza (111), meau (11), HaOMOACHME U OMKMCAHUE MPOLIECCOB OKPAIIMBAHHMS
MJJaMEHH WOHaMU HATpusl, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCUAA ATFOMUHUS
Y TUAPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baxnenime
METaJUIbl U KX COCMHECHUS.

XuMHus ¥ OKPYyKAOLIAA cpeaa

BemectBa m marepuansl B IOBCEAHEBHOM JKU3HM YelIOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoiib npu
XAMHYECKUX 0KOTax U OTPABJICHUSAX.

XUMHAUYECKOE 3arpsisHEHHE OKpYy Karolled cpeabl (MpeaeibHas JA0MyCcTUMas
KOHIIeHTpatus BemiecTB, nainee — [1/1K). Poias xumuu B pernieHnn 3KoJI0rMIeCKUX
npooeMm.

Xumuyeckuii IKcnepumenm:

H3yueHre oOpasIioB MaTepuasioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmubnie ceéazu



Peanmusanpsa MeXnpeIMETHBIX CBS3€M INpU W3YYEHHM XMMHMM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 WCIOJIb30BAaHME KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBJISIONINXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHBIM (akT, rumores3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, Kiaccu(puKaius, MNepUOJUYHOCTh, HAOJIIO/ICHHUE,
AKCIEPUMEHT, MOJAECIUPOBAHUE, HU3MEPEHUE, MOJEIb, SBICHUE, MAPHUKOBBIN
3¢ PeKT, TEXHOIOTHS, MaTCPHAIIBI.

duznka: marepusi, aTroM, OJIECKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIH],
W30TOIbI, PAJUOAKTHBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHI 3apsii, IPOBOJHUKH,
MOJYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBA, a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIIIINYECKAs
peméTKa, CriaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/bI, COJIHIIE.

buonorus: ¢orocunrtes, npixanue, Ouocdepa, 3KOCUCTEMa, MHUHEpAIbHBIC
yAOOpEHUS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yJbTaTbl OCBOEHHS IPOrpPaMMbl OCHOBHOIO OOIIETro
o0Opa3oBaHus JOCTHUralOTCs B XO0Ji€¢ OOy4YEeHHMs XUMUU B €AMHCTBE YYEOHOW U
BOCIHUTATEIBHON JEATEIHLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUHUCKUMU
COLIMOKYJIbTYPHBIMH U JAYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, HPHUHSTHIMU B
obmiecTBe MpaBWIaMM M HOPMAaMM TOBEJEHHS M CIOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMATM3ALNN O0YYarOIIUXCSL.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCS ~CHUCTEMON TO3UTHMBHBIX IICHHOCTHBIX OpHEHTAllMd W
pacuIMpeHne OmbITa AeATeILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTPpHOTHYECKOTO BOCTIMTAHUSA

LEHHOCTHOTO OTHOUIEHMSI K OTEUECTBEHHOMY KYJIbTYpPHOMY, UCTOPHUECKOMY
U HaydyHOMY HACIEIHWI0, TOHWMAHUS 3HAYCHHUS XWMUYECKOW HAyKd B KHU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTU BIAJETh JAOCTOBEPHON WHpoOpMaiuei o
NEPEOBBIX JOCTHKEHUSX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XHMUMH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpPasKIaHCKOr0 BOCIIUTAHHUS:



MPEACTABIICHUS] O CONMAIBHBIX HOPMax U TMpaBUiaX MEXITMIHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-HMCCIEAOBATEeIbCKOM, TBOPYECKOW H  JAPYIHX  BHAAX
NESTEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEILHOCTH MpU
BBITIOJITHCHUH YYCOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBHINIOJHCHUH XHWMHYECKHX
HKCIIEPUMEHTOB, CO3JIJaHUN YICOHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHIMAaHUIO
YW B3aUMOIIOMOIIM B TIpoLEcCe ATOW Yy4eOHOM JEeATEeIbHOCTH, T'OTOBHOCTH
OIICHWBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOWUX TOBAPUINEH C TO3HIINH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBHUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHPOBO33PEHUYCCKHE TIPEICTABICHNUS O BEIIECTBE W XUMHUYECKOW DPEaKIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIFOIINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHUsI MPUPOJbI, B3aUMOCBS3AX YeJIOBEKa C
MPUPOIHOM CPEJION, O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIILHBIE MOTHUBHI, HANIPABJICHHBIC HA MMOJTYYEHHUE HOBBIX 3HAHWH 10
XUMHH, HEOOXOAMMBIC IS OOBSICHCHHUS HAOJI0JMaeMBbIX IPOIECCOB M SBICHHM,
MO03HABATENbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YeOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPOH, JOCTYMHBIMH TEXHUYECKHUMH CpEACTBAMU HMHPOPMALUMOHHBIX
TEXHOJIOTHI;

WHTEpPEC K OOYyYCHHWIO W TIO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEI0BATEIbCKOM
NEeSATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHSI OOy4YeHHS B
JlaTbHEHIIEM;

4) popMuUpOBaHUS KYJBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3/I0POBBI 00pa3 »WU3HHU, OCO3HAHWE MOCIEJICTBUNA U
HEMPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHS aIKOT0JIs, HAPKOTUKOB, KypEeHHUS ),
HEOOXOJMMOCTH COOMIOJICHUs] MpaBuid O€30MacHOCTM TMpu  OOpalleHuu ¢
XUMUYECKUMH BEIIIECTBAMH B OBITY M peabHOU JKU3HHU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEPEC K MPAKTUUYECKOMY M3YyUYEeHUIO MTPOQECCUil U Tpyia pa3InyHOTO POJa,
yBaXEHUE K TPyAy U pe3yibTaTam TpPYyJOBOM NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUS TPEAMETHBIX 3HAHWH TI0 XUMHH, OCO3HAHHBIH BBHIOOD
WHIUBUYyTBHOW TPACKTOPUHU MPOAOIKEHUST 00pa30BaHUs C YIETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEHIHON MpodecCuOHaTbHON AeSTENbHOCTH U PA3BUTUSI HEOOXOUMBIX YMEHUIH,
TOTOBHOCTH aJaliTUPOBATHCS B MPO(EeCCHOHATBHOM CpeIe;



6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

DKOJIOTHYECKH IIEJIECO00pa3HOE OTHONICHHE K NPHUPOAC KaK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, IOHUMaHUE LIEHHOCTH 3J0POBOT0O U
O0e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYeCKOMY M TICUXMYECKOMY 3[0pPOBbIO, OCO3HAaHUE LIEHHOCTH COOJIIOACHUS
paBwJI 6€30MAaCHOTO MOBEACHUS MPU PadOTe ¢ BEIIECTBAMH, a TAK)XKE B CUTYyaIHsIX,
YIPOXKAOUIUX 3/10POBBIO U KU3HHU JIHOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJy4aeMble MPU N3YYCHUH XUMHH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH NPUPOJIHON CPEIOn, ISl TOBBIICHHS
YPOBHSI  9KOJIOTUYECKOW  KyJbTYphl, OCO3HAHHUS TJIOOATBHOIO  XapakTepa
HKOJIOTUUECKUX TMPOOJEM M MyTed UX PEeLICHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe MeTanmpeAMETHBIX peE3yJbTATOB BBIJACISAIOT 3HAUYUMbBIC IS
dbopMupoBaHUS MHUPOBO33PEHUST OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TEOpHus,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax M MO3BOJISIOT Ha
OCHOBE 3HaHUM M3 ATUX MPEAMETOB (HOPMHUPOBATH IMPEACTABICHUE O IEIOCTHOMN
HAay4YHOM KapTUHE MHpA, U YHUBEpCaJbHbIe yueOHbIE NeUCTBUS (IIO3HABATEIbHbBIE,
KOMMYHUKAaTHUBHBIE, PETYJISTUBHBIE), KOTOpblE 00€CNEeurnBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4YEOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUSA

ba3oBrble 1oruyeckue 1efcTBUA:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUS] MPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XUMUYECKUX MOHSATUN (BBLACIATh UX XapaKTEpHbIC
MPU3HAKKM, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHSATHUS JJIs1 OOBSCHEHUS OTNIENbHBIX (PAKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUSI U
KpUTEpUH ISl KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHaBJIMBaTh MPUUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMH HW3Yy4YEHUS,
CTPOUTH JIOTUYECKUE PACCYXIAEHUS (MHAYKTUBHbBIC, N€NyKTUBHbIC, 10 AHAJIOTUN),
JIeJaTh BBIBOJIbI M 3aKJIFOUEHUS;

yMEHUE TPUMEHSTh B TIpollecCe I[MO3HAHUSI TOHATUS (MpPEeIMETHbIE U
MeTanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENN, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBBIBATH MIMPOKO MPUMEHSIEMbIC B XUMHUH MOJICIHHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTa), XMMHUYeckas ¢opMyna W ypaBHEHUE
XUMHUYECKON peakuu — MpU PEIIeHUH Y4eOHO-TI03HaBaTeNbHbIX 3aa4, ¢ YYETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHbBIC



MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISIBIISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBbIE CBSI3M U
MPOTUBOPEYHS B U3YYAEMbBIX IIPOLIECCAX U SIBICHUSIX.

Ba3zoBble nccienoBarejbcKkye 1eCTBUA.

YMEHHE HCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI IT (POPMUPOBAHUS THUIOTE3BI 10
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHU;

MpUOOPETEHUE OMNbITa [0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEACHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOmomaTh 3a XOJOM Ipoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATh €ro Pe3yJbTar, POpMYIHPOBaTH 000OIIEHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIETOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ undpopmaumeii:

yMEHUE BbIOMpATh, AHAIM3UPOBATH U HWHTEPHPETUPOBATH HHGOPMAILUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOTYyUYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJIsIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJIEpKaHUsA, CIPABOYHbIC
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPECUYUBYIO U
HEJI0CTOBEPHYIO UH(OPMAIIHIO;

yMEHUE TPUMEHSATh Pa3IudHble METOABl M 3alpOChl MPU MOUCKE W OTOOpe
uH(OpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX Jisi BBINOTHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONPEACIIEHHOT0 TUIA, MPUOOPETEHNE OMbITA B
00JaCT  WCTOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIQJICHUE KYJbTYPOUl aKTUBHOTO UCIIOJIb30BaHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOUPATh ONTUMANBbHYIO (POpMY MpeAcTaBieHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pellaeMble 3aJaud HECJIOKHBIMU CXE€MaMH, JuarpamMMaMu,
npyrumu hopmamu rpaduKu ¥ iX KOMOWHAIIASMY,

yMEHHE UCIIOJIb30BaTh W AaHAJIM3UPOBaTh B TIpoliecce Yy4YeOHOW U
UCCJIeI0BATEIHCKON JEATENHHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIbCKOT0 XO35IMCTBAa M TPAHCIOpPTa HAa COCTOSHHE OKPY’KAIOIIEH MPUPOIHON
Cpelbl.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe T1eliCTBUS:

YMEHHS 3aJlaBaTh BOINPOCHI (B XOJ€ Juanora W (WIH) JIUCKYCCHUHU) TIO
CylmiecTBy  oOcyXkmaemMoil  TeMbl, (OPMYJIHpPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTEIBHO BBITIOJIHEHHS MPEJIIOKEHHOM 3a1a4H;

YMEHHS  MPEACTABIATh  MOJYUYEHHbIE  Pe3ybTaThl  MO3HABATEIbHOMN
JEATeIbHOCTH B YCTHBIX M TMHCHbMEHHBIX TEKCTaX; JenaTh MPE3CHTAINIO
pEe3yIbTATOB BBHITIOJIHEHUS] XMMHYECKOTO DKCIIEPUMEHTa (J1a0OpaTOPHOTO OIIbITa,
1abopaTopHOIl pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);



yMEHHSI Yy4eOHOro COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEILHOW W MCCJIEIOBATEIBCKOM  JEATEIBHOCTH  IPU  PEIICHUH
BO3HHUKAIONIUX IMPOOJIeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COTIJIACOBAHUS
no3unuii (00CyXaeHus,, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIUS
COBMECTHBIX JICHCTBUI, OINpenesieHue KpPUTEPUEB IO OIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PerynsiTuBHbIe YyHHBepPCAJIbHbIE YUeOHbIE 1elCTBUS:

YMEHHE CaMOCTOSITEILHO OMNPEACNSTh LETU JEATeIbHOCTH, MIAHUPOBATh,
OCYILIECTBIIATh, KOHTPOJUPOBATh U TMPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
JeATeNIbHOCTh, BBIOUpaTh Hanbosee 3(hPEeKTUBHBIE CIIOCOOBI PEIICHUs YUEOHBIX U
MO3HABATEIbHBIX 33J1a4, CAMOCTOSATEIIBHO COCTABJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUM NPU BBINOJHEHUN 33JaHUM C YUYETOM
MOJTYYEeHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX MU PEAKIHIX,
OIIEHUBATh COOTBETCTBHUE IOJYYEHHOIO pe3yjbTaTra 3asiBJICHHOM II€JM, YMEHHUE
WCIIO0JIb30BaTh U AaHATM3UPOBATHh KOHTEKCTHI, ITPEIJIaracMbl€ B YCIOBUM 33 IaHUMN.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pE3yJbTaTOB II0 OCBOCHHIO 00s3aTEIbHOTO
COJIEp)KaHMsI, YCTAaHOBJICHHOTO JaHHOW (denepanbHON pabodeil mporpamMmoH,
BBIJICJISIIOT: OCBOCHHBIE OOYYarOIIUMHUCS Hay4YHbIE 3HAHHSA, YMEHUS M CIIOCOOBI
nercTBul, crnenuduueckue g IpeAMETHON  o0nactu  «XUMHUS», BHJBI
JEATeIbHOCTH 1O  MOJYYEHUI0 HOBOIO 3HaHMS, €ro HHTEpIpeTaluy,
peoOpa3oBaHUIO0 M MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYaIlUsX.

K xoH1y oOydenns B 8 Kjacce npeaIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

e PACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX TMOHSATHUM: aTOM, MOJEKYJa,
XAMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXXHOE BEIIECTBO, CMECH
(omHOpOHAS M HEOAHOPOHAsS), BAJICHTHOCTh, OTHOCHUTEIIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYeCTBO BEIIECTBAa, MOJIb, MOJIIpHas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccupukaius peakiui: peaxiuu
COCJMHECHUSA, PEAKIIMU PaA3IOKEHHUS, PEaKIMUd 3aMEIICHHUs, PpPEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUECKHUE PEAKIINH, TEII0BON 2(h(EKT peakiumy,
PO aToMa, JJIEKTPOHHBIM CJIOW aroMa, aToMHas OpOUTallb, PaaUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBSI3b,
VWOHHAs CBS3b, HOH, KATUOH, aHHOH, PACTBOP, MACCOBAs JOJISI BEIIECTBA
(IpolieHTHAsl KOHILIEHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUUYECKUX TIOHATHUH U
MIPUMEHSTH ATU TOHSATHUS MPU OMKMCAHUU BEIIECTB U X MPEBPAIICHU;



WCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJIi COCTaBJICHUSI (hopmyll
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

OTIpPEJIENSITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCJEHHUS  DBJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIC)KHOCTh BEUIECTB K ONPEAEITEHHOMY KJIACCY COECAUHEHUW I10
dbopmynaMm, BHUJ XUMHUYECKONW CBs3M (KOBAJIGHTHAs W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSIX;

packpbiBaTh cMbIci [lepuommueckoro 3akona J[. WM. MeHneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOJAUYECKONM 3aBHCUMOCTH CBOICTB
XUMHYECKUX DJIEMEHTOB OT HMX MOJoXeHus B Ilepuoamueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aK0OHa ABOTajpo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmuunyio (opmy Ilepuoguyeckoit
CUCTEMbl XMMHMYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)y, maneie U
OOJBIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuomnueckass cucTteMa XuMHUYeckux d3iemeHToB J[. U
MeHzeneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sA1pa, 00IIee Yuciio dJIEKTPOHOB
U pacrpeiesieHne UX MO0 JIEKTPOHHBIM CJI0SIM);

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YKCIy M COCTaBy Y4YAaCTBYIOIIUX B pEaKIUu
BEII[ECTB, M0 TETIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMUHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TTPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHHU COOTBETCTBYIOIIMX XUMUYECKAX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOI'O
COCTaBa, BO3MOXHOCTM TIPOTEKAHUS XHWMHYECKHUX [MPEBPALICHUI B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO JIOJII0O XUMHUYECKOTO JJeMEHTa 1o ¢opmylie
COEIMHEHH S, MaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

NPUMEHSITh OCHOBHBIE OIEPALlUM MBICIUTENBHON NEATEIbHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHe, CHUCTEeMaTU3aluIo, KiacCUu(UKAIIUIO,
BBISIBJICHUE MPUUYUHHO--CIICJCTBEHHBIX CBA3EH — ISl U3YyUYEHHUS] CBOICTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTECTBEHHO-HAy4YHbIE METOMbI
NO3HAHUs — HaOJIO/IEHHe, W3MEpEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasIbHBIN U MBICIICHHBIN);



CIEN0BAaTh  MpaBWjaM  MOJIb30BaHUS  XUMHUYECKOW  MOCYyJAOM |
nabopaTOpHEIM 00OpY/JOBaHMEM, a TAaKXKe TMpaBWIaM OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB MO TMOJYYEHUIO M COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOpPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OIMPEICIEHHON MAaCCOBOM JIOJEH PACTBOPEHHOIO BEIIECTBA,
IJITAHUPOBAaTh W MPOBOJUTH  XMUMHUYECKUE  ODKCIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MOMONIBIO MHIUKATOPOB
(;makmyc, penondrarenH, METHIOPAHXK U JPYTHE).

K xonity o0yuenus B 9 kjacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHYECKHX IOHSATHUH: XHMHYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHUOH, IPOCTOE BELIECTBO,
CJIOKHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKasl peaKiusi, XUMUYECKas CBA3b, TEIIOBOU 3P (DeKT
peakuuM, MOJb, MOJSIDHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJIUTHL, 3JIEKTPOJIMTHYECKAsT IUCCOLMALMs, PEAaKIMH HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE pPAaBHOBECHE, OOpaTUMble U
HeoOpaTUMbIE pEaKlUH, OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUH,
OKHUCJIMTENIb,  BOCCTAHOBMUTENIb,  OKHUCICHHE W  BOCCTAaHOBJICHHE,
alIoTponus, aM(pOTEePHOCTh, XUMUYECKasd CBA3b (KOBAJIECHTHAs, MOHHAs,
METaJUIMYecKasi), KpUCTAUIMYECKas pEemETKa, KOPpPO3Hs METaJUIOB,
CIUIABBl, CKOPOCTb XUMHUYECKOM pEaKUuu, MPEAeIbHO JOIYyCTUMAs
koHnenTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKUX TMOHSTHH U
MPUMEHSTH 3TU MOHTHS PU ONMCAHUU BELIECTB U UX MPEBPALICHUM;
UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY [UIsl COCTaBJIeHHUS (opMyll
BELIECTB U YPABHEHUI XUMHUUYECKUX PEAKLIU;

ONpENENATh BAJIEHTHOCTb U CTETIEHb OKUCIICHUS] XMMUYECKUX 3JIEMEHTOB B
COCIMHEHUSIX paA3JIMYHOIO COCTaBa, NPHHAMJIEKHOCTb BEUIECTB K
ONnpenenéHHOMY KJacCy COEIMHEHHU 1o (opmysiaM, BUA XHUMHUYECKOU
CBA3M (KOBAJECHTHAs, HOHHAs, MeETaJUIMYeCKasi) B HEOPraHUYECKUX
COEIMHEHMSIX, 3aps]l HOHA MO0 XMMHUYECKON (opmysie, XxapakTep cpelbl B
BOJHBIX PACTBOpPAX HEOPraHUYECKUX COCIMHEHUM, THUIl KPUCTAUIMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cmbich llepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPHUPOBATh €ro IOHUMAaHWE: ONUCHIBATh M XapaKTEpHU30BaTh
TabnnuHyo (opmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynma)» U «noOodyHas



noarpynmna (b-rpynna)», manbsie u OOJbIIME MEPUOAbI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM Tabiuie, ¢
YUCJIIOBBIMU  XapaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (cocTaB M 3apsij  sApa, oOIlee 4YUCIO OJIEKTPOHOB H
pacrpenielieHue HMX MO0 DJJIGKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJIMHCHUU B
npejenax MajiblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PHUIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTaHUUYECKHUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIY M COCTAaBY YYAaCTBYIOUIMX B PEAKIUU
BEILIECTB, MO TEIIOBOMY 3G (EeKTy, MO0 MU3MEHEHHUIO CTEMEHEW OKHUCICHUS
XUMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME W crenuduueckrue XUMHUYECKHUE
CBOMCTBAa TPOCTHIX W CJOXHBIX BEIIECTB, MOATBEPXKIasi OIMKHCAHUE
pUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUK;

COCTaBJSAITb YPABHEHUS BJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
IIeJIOUEH M COJIeH, MOTHbIE U COKPAIIEHHbBIEC YPABHEHUS PEAKIIMi HOHHOTO
oOMeHa, ypaBHEHHUS peakluid, TMOATBEPKIAIOIMIUX CYIIECTBOBAHHE
TF€HEeTHYECKOM CBSI3U MEK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABIICHHS JIEKTPOHHOTO OanaHca 3TUX PEaAKIIUiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS,
BO3MOXHOCTH TPOTEKAHUS XUMUYECKUX TMPEBpalleHU B pPa3INYHbIX
YCJIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMeHTa 10 (opmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTEH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKInu;

coOn0JaTh  MpaBWja  MOJb30BAaHHUA  XUMHYECKOW  MOCYIOoM |
7a00paTOpHBIM  O0OpY/IOBaHMEM, a TaKXke MpaBuia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH TIO0 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TOJIYYEHUI0O U COOMpPAHUIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U yIIEKUCIIOro Trasa);

MPOBOAUTL  pEaKkIMu, TMOJITBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3JIMYHBIX BEILIECTB: PAClO3HABATH OMBITHBIM MyTEM XJIOPHA-, OpOMU/I-,
noaua-, kKapoOonart-, docdar-, cuiHMkar-, cyibdar-, THAPOKCUI-HUOHBI,
KaTUOHbI aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B
BOJTHBIX PACTBOpPaX HEOPTaHUYECKUX BEIIECTB;



MIPUMEHSThL OCHOBHBIE OIEpAlMM MBICIUTEIBHON JNEATeIbHOCTU — aHaIu3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIliI0, BBISBICHUC
MPUYMHHO-CJICJICTBEHHBIX CBSI3€M — JJI1 M3Y4YEHMsS] CBOMCTB BEIIECTB M
XUMUYECKUX pEaKIui, €CTECTBEHHO-HAy4YHbIE METOJbI TIO3HAHUS —
HaOJII0JICHNE, U3MEPEHUE, MOJICTUPOBAHUE, DKCICPUMEHT (peajbHbIN U
MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmnuecTBo yacos
Ne HaunmenoBanue pa3aenoB u DJIeKTPOHHBIE (HH(POBHIE)
KonTpoabnbie IMpakTnyeckune
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasnea 1. [leppoHayanbHble XUMHYECKHE MIOHATHS
XuMust — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuoreka [JOK
' MIPaKTUYECKON JEeATEIbHOCTH https://m.edso0.ru/7f41837c
YeloBeKa
19 BermecTBa u xXuMHuieckue 15 1 bubmuotexa [JOK
' peaxiuu https://m.edso00.ru/7f41837c
Hroro no paszneny 20

Pasnen 2. BaxkHeiine npeactaBuTe/ M HEOPraHMYECKUX BelleCTB

51 Bosnyx. Kucnopon. [lonsitue 5 bubnuoreka IIOK
' 00 oKcHaax https://m.edso0.ru/7f41837c
59 Bonopon.Ilonsitre o kucmoTax 8 1 bubmuoreka [JOK
' U COJISX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837c
OcHOBHBIC KIIACCHI bubmuoteka [JOK
24 . 11 1 1
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 31emMeHToB /. . MenneneeBa. CTpoeHue aToMoB.
Xumnueckas cBs3b. OKHCJINTETBHO-BOCCTAHOBHUTEIbHbIE P€aKIuH

3.1 Ilepnonnueckuii 3aK0H U 7 bubmuoreka [{IOK


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

[lepuonnueckas cucrema
XHUMHYECKUX 31eMEHTOB /JI. .
Menpene-esa. CTpoeHue aroma

XUMH4YecKasd CBA3b.

https://m.edsoo.ru/7f41837¢c

but6mmoreka [JOK
3.2 O - 8
KHCTHTEIRHO https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIINHI
but6mmoreka [JOK
14 15
TOTO HO pasaeny https://m.edso0.ru/7f41837c
Pe3epBHOE Bpems 3 bubmmorexa [JOK
P P https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5
I[MPOT'PAMME
9 KIIACC
KonuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jesioB u TeM nuppoBbIe
Ne i/m P Konrpoabnsie IIpakTnuyeckue (1uubp )
NMporpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
Paspnen 1. BemecTBo 1 XUuMH4YeCKHe peaKIUH
11 [ToBTOpeHMe U yriyoiieHne 3HaHUI 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bu6nuoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
DNEKTPOIUTHYECKAS JUCCOLMALUS. bu6nuorexa LIOK
1.3 8 1 1
XHUMHUYECKUE PEAKLIUU B pacTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17

Pa3gea 2. HemeTa bl M UX COeAUHEHU S


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

0611[8.}1 XapPAKTCPUCTHUKA XUMHUYCCKUX

bu6mmoreka [JOK

2.1 4 1
sanemeHToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO61mas XxapakTepUCTHKa XUMUYIECKUX
2.2 sneMmenToB VIA-rpymmel. Cepa u eé 6 bubmmorexa TTOK
' PYHIIRL 2P https://m.edso0.ru/7f41a636
COEUHEHHS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmmorexa [JOK
' PYTIIBL. ’ P https://m.eds00.ru/7f41a636
COEIMHEHNS
OO01mas XxapakTepuUCTHKa XUMUYIECKUX
2.4 snnemenToB |VA-rpynnel. Yriepon u 8 1 2 bubmmorexa [IOK
' . TPYHIIB. POt https://m.edso00.ru/7f41a636
KPEMHUI U UX COSTMHCHUS
Wroro no pazneny 25
Pa3nea 3. Merajliibl M X COeIMHEHH S
bu6mmoreka [JOK
A I 4
3 buue CBOHCTEA METAILIOR https://m.edsoo.ru/7f41a636
bub6mmoreka [JOK
2 B I 1 1 2
3 aKHEHIITe METAIIEI M UX COeTUHECHUS 6 https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pa3nea 4. Xumus 1 okpyKapmas cpega
4.1 BemntecTBa 1 MaTepualisl B )KM3HU YeJIOBEKa 3 bubmmorexa LOK
' m p https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
PesepBHOE BpeMst 3 bubmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 7


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

IHHOYPOYHOE INTAHUPOBAHHUE

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

https://m.edsoo.ru/ff0d2d50



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

3aKOH OCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmorekxa [JOK
10 X .B
mmiecias popmysa. BanentrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX 3JIEMEHTOB
1 OTtHocHuTeNnbHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHocuTenbHasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XHMHYECKOTO bu6muorexa [JOK
3JIeMEHTa B COCTUHESHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosib. bu6mmorexa [{OK
Momnspaas macca https://m.edso0.ru/ff0d5230
14 Pu3nyuecKre 1 XUMUYECKHUE SIBJICHUS. bubnuorexa [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U ycia0BHsI IPOTEKAHUS bubnmorexa [IOK
XUMUYECKHUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUs1 MacChl BEIIECTB. bubnmnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Bbruncnenust konu4uecTBa, Macchl
17 BEIIECTBA [10 YPAaBHEHUSIM XUMUYECKUX brbmmorexa [TOK
H . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMHYECKUX peaKIIui
18 (coeTMHEHUS, PA3JIOKCHHUS bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMEeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuuKIoneauct. O6o0uieHue u bubmmorexa LIOK
1 ARET: Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alus 3HaHUH
20 KonTponshas padora Nel no Teme bubnuoreka [IOK
«BelecTBa U XUMHUYECKHE PEAKLII https://m.edsoo.ru/ff0d4290
21 Bosnyx — cmecs razos. Cocras bubnnorexa [HOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e



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

IMPOCTOC BCUICCTBO. O3o0H

duznyeckue 1 XUMUYECKHE CBOMCTBA

bu6mmoreka [JOK

22
KHCIIOPOJIA (PeaKLiH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTie 06 okcumaax
CriocoObl TTOTydeHHS KHCIOpoa B
23 nabopaTopuun zqn OMBILHJIGIfH(iTI/I bubmotera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kucmopoaa
TemnoBoit 3¢ ekt XuMuIeckoit
24 peaKiuu, MOHATHE O bubnuoreka [IOK
TEPMOXMMHYECKOM YPAaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHIAOTEPMHUYECKUX PEAKIIUIX
TommmBo (HeTh, yroab U METaH).
25 3ar H3He1§p1e¢1;o3 ' a, CIIOCOOBI iro bubmorexa HOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHS
[Tpaktuueckas pabora Ne 3 o Teme
26 «ITonydenne u coOnpaHue KuCIopoaa bubmorexa [JOK
i . p posa, https://m.edsoo.ru/ff0d4ae2
U3YYCHHUE €T0 CBOMCTBY»
97 Bomopoa — aneMeHT u ripoctoe Bbu6nmorexa [JOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
98 du3nueckre U XUMUYECCKHE CBOMCTBA Bbu6muorexa [JOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edso0.ru/ff0d4ddo
bu6mmorekxa [JOK
29 I1
O O KHCIOTAx 1 COBIX https://m.edso0.ru/ff0d50d2
30 Cnoco0bl Moty4eHust BOAOPO/Ia B bubnnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTtrueckas padota Ne 4 mo Teme
bu6mmoreka [JOK
31 «Ilonyuenue u cobupanue BoJ10poJia,

HN3YUCHHUC €TO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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

MoutsipHbIii 00BEM Ta30B. 3aKOH

bu6mmorekxa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brranciaenus 00n€Ma, KoJIM4ecTBa
33 BEIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [TOK
IH . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brmancienust 00M0B Ta3oB O
34 aBHEHHUIO PEAKI[NU Ha OCHOBE 3aKOHA bubmiorexa LIOK
b . peaitt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
35 ®duU3nUeCKre U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bu6mmoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHHbie
37 W HEHACHIIIEHHBIE PACTBOPLI. MaccoBas bubmmorexa [TOK
IH p PbL. https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[IpaxTuyeckas padora Ne 5 o Teme
38 «IIpuroToBiieHrE PaCTBOPOB C bubnuorexa [JOK
onpeAesEHHON MacCOBOM J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 KontponsHas padora Ne2 o treme bub6mmorexa [IOK
«Kucnopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
OKcuIpl: cOCTaB, KiaccupuKaIus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XMMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUS: COCTaB, KJIaCCU(PUKAIIHS, bu6nunorexka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



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

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

https://m.edsoo.ru/00ada52c¢



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

CTpOGHI/Ie atromoB. CocTaB aTOMHBIX

bu6mmorekxa [JOK

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


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

((CTpOGHI/Ie aroma. XUMHAYECKasl CBSI3bY

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

66 PesepsHslit ypok. O60011ieHne 1 1 bub6mmorexa [IOK

cUCTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c

67 PesepBublit ypok. O0001IeHNE U 1 bubnuorexa [IOK

cUCcTeMAaTU3alus 3HaHu! https://m.edsoo.ru/00ad9ch2

68 PesepBHbIii ypok. O60011€HNE U 1 bubnuorexa [JOK

cUCTEMAaTH3alisl 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[MTPOT'PAMME
9 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE

Ne Hara undgpoBbie

Tema ypoka Konrpoabnbsie IlpakTnyeckue
n/n Bcero u3yyeHusi o0pa3oBaTe/IbHbIE

padoThI padoThl
pecypcsbl

[Teproauueckuii 3aK0H.

1 [Tepronnueckas cucrema 1 bubnnorexa HOK
XAMUYECKUX diemMeHToB /1. Y. https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMUYECKHX JIEMEHTOB 1 brbmmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Krnaccudukanus 1 HOMEHKIIATypa 1 bubmmorexa [JOK
HEOPraHNYECKHUX BEIECTB https://m.edsoo0.ru/00adb7e2

4 Busibl xuMu4yecKkoi CBSI3W U TUIIbI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 Kontponbnas padota Nel o teme 1 1


https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

«IToBTOpeHue u yriayOaeHue 3HaHUH
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca»

Knaccudukanmst Xumuaeckux

bubmnoreka [IOK

6
peaKUurii MO Pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHUYECKOMN

7 eakiuy. IToHsATHE O TOMOTE€HHBIX U bubmorexa LIOK
PCAKIHHL. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUIX
[TonsiTHE 0 XUMHUYECKOM PAaBHOBECHH.

8 @DakTOpPsI, BIUAIOIINE HA CKOPOCTh bubnuoreka [IOK
XUMHUYECKON PEAKIIUU U TTOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust PIEKTPOTUTHYECKOMN

10 nuccoruanuu. CUIbHEBIE U clIa0bIe bubmorexa [TOK

' https://m.edso00.ru/00adcd68
AJICKTPOJIUTHI
11 HonHble ypaBHEHUS peaKIni bubmorexa LOK
yp p https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUI B CBETE IPEACTABICHUI bubmmorexa LOK
pv https://m.edsoo.ru/00add5d8
00 JIEKTPOTUTUIECKON AUCCOIHAIINH
XUMHYECKIE CBOMCTBA COJICH B CBETE
13 IPENCTABIEHUNA 00 buGnuorexa [IOK
P . https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON TUCCOLIUAIIUU
14 ITonsaTre o TMApOIN3E COJIEH bubmorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O060011IeHNEe U CUCTEMATU3ALIHS bubmuoreka [JOK

3HAHUH

https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

16

17

18

19

20

21

22

23

24

25

[TpakTrueckas padota Ne 1.
«Penienne s3xkcrepuMeHTaIbHBIX
3a1au»

Kontponbnas padota No2 o teme
«ONEeKTPONUTUIECKAs TUCCOIMALINS.
XUMHUECKUE PEAKIIH B PACTBOPAX)

OO6m1as XxapakTepuCTHKa rajJOTreHOB.
XUMHUYECKUE CBOMCTBA HA PUMEPE
XJiopa

Xnoposogopon. CoisiHast KUCIIOTA,

XMMHYECKHUE CBOMCTBA, MOJyYEHUE,
MpUMEHEHNE

IIpaktudeckas padora Ne 2 o Teme
«ITomydeHue ConsTHON KUCIIOTHI,
H3y4YeHUe €€ CBOMCTB»

Boruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIHid, €CJIU OJIUH U3
peareHTOoB J1aH B U30BITKE

OO6mrast XxapaKTepuCTHUKA SJIEMEHTOB
VIA-rpymibt

AnoTponHbsle MOIU(UKALIUN CEPBHI.
Haxoxnenue cepbl 1 €€ cOeqMHEHUI
B MpHUpoJie. XUMUYECKHE CBOMCTBA
cepbl

CepoBoaopoi, CTpOEHHUE,
(du3HyecKre U XUMUICCKUE CBOKCTBA

OKCI/II[BI CCPBLI. CepHa;[ KHCJIO0Ta,

¢u3nveckre 1 XUMHYECKHE CBOMCTBA,

bu6mmorekxa [JOK
https://m.edsoo.ru/00addbfa

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

bubnnoreka [IOK
https://m.edsoo.ru/00addfe2

bu6nmnorexa [JOK
https://m.edsoo.ru/00ade104

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

bu6mmoreka [JOK
https://m.edsoo0.ru/00ade488

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

Bbu6nmnorexa [JOK
https://m.edsoo.ru/00ade64a

bu6nmorexa [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

26

27

28

29

30

31

32

33

IIPUMCHCHHC

XUMHUYECKUE PEAKIINH, JIKAIIUE B
OCHOBE MPOMBIIIJIEHHOTO Crtoco0a
TTOJTYYEHUST CEPHOM KUCITOTHI.
XUMHUECKOE 3arpsi3HEHUE

OKPY KaIOIIIeH Cpeibl COSAMHEHUSIMU
cepbl

Briuncnenne MmaccoBoOU T0IH BEIXOJa
MPOIYKTA PEAKIINHI

OO01mmas xapakTeprCcTUKA SJIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHHE
B npupojie, Gu3nvecKue u
XHMHYECKHE CBOMCTBA

AmMEaK, ero pu3ndecKue u
XUMHAYECKHE CBOWCTBA, IMOJIydeHHE U
IpUMEHEHHE

IIpaktuyeckas padora Ne 3 o Teme
«ITony4yenne aMMuaka, U3y4eHue ero
CBOMCTB»

A30THas KUCIOTa, €€ hu3nueckue u
XUMUYECKHUE CBOMCTBA

Hcnonp30Banue HUTPATOB U COJIEH
aMMOHHUSI B KAUYECTBE MUHEPATbHBIX
ynoOpeHuit. XuMudeckoe
3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl
COCTMHEHHSIMH a30Ta

®docdop. Oxcua pochopa (V) u
dhochopnas kucinoTa, PU3NIECKHE U

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

Bbu6nmorexa [JOK
https://m.edsoo.ru/00adec8a

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

Bbu6muorexa [JOK
https://m.edsoo.ru/00adf004

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

bu6mmorexa [JOK
https://m.edsoo.ru/00adf306

bu6mmoreka [{OK
https://m.edso0.ru/00adf518

bu6nuorexa [JOK
https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

XUMHNYCCKHEC CBOﬁCTBa, MMOJYy4YCHHUC

Ucnonb3oBanue ¢pocdaTtos B
KayecTBE MUHEPAIbHBIX YA0OPEHUH.

bu6mmoreka [{OK

34 3arpsi3HeHUE TPUPOJTHON Cpelibl https://m.edsoo.ru/00adfc20
dbochatamu
Yraepond, pacrpocTpaHEHHE B
35 Hpnpgne, E)I/IL’.I/II:IGCKII)/IC Y XUMHUYECKUE bubmmorexa LIOK
N https://m.edsoo0.ru/00adfd9c
CBOiicTBa
Oxcunsl yriaepojaa, ux pusndeckue u
36 XHMUYECKHE CBOMCTBA. bu6muorexka [JOK
DKOJIOTUUECKHE TPOOJIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
i bubmuoreka [JOK
37 YrombHas KHCIOTa H e€ comn https://m.edsoo.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o Teme
38 "[lonydeHune yriekucioro rasa. bubmmorexa [IOK
KadectBennas peakius Ha kapOoHaT- https://m.edso00.ru/00ae027e
noH"
[TepBoHauyanbHbBIE MOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubnnorexa [IOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTiepoaa
. bubmuoreka [JOK
40 Kpeninit 1t ero coeaers https://m.edso0.ru/00ae080a
IIpakTruyeckas pabora Ne 5. Pemenue
41 AKCIIEPUMEHTAJIbHBIX 33724 110 TeME bubmmorexa [JOK
«BaxxHennme HeMeTaluibl U UX https://m.edsoo.ru/00ae0bf2
COCITUHCHHUS
42 Kontponbnas padota Ne3 no teme bubmmorexa [JOK

https://m.edsoo.ru/00ae0el18



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
https://m.edsoo.ru/00ae0e18

«Baxkneine HemMeTaJIbl U UX
COCIMHCHH D)

OO6mras XxapakTepruCTUKa XUMUUECKHUX
9JIEMEHTOB — METAJIJIOB.
Merammnueckas CBs3b U

bu6mmoreka [JOK

43 METAJIINYECKasl KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pewmérka. Pu3n4yecKue CBOMCTBA
METaJJIOB
XUMHYECKHE CBONCTBA METAJIJIOB.
44 DIEeKTPOXUMHUYECCKUN P bubmorexa HOK
N https://m.edso0.ru/00ae1156
HaIpsKEHUH METaJIOB
OO6mme crmocoOb! MOTyYEHUs
meTajaoB. CruiaBel. BerauciaeHnus mo
45 YPaBHEHUSM XUMHUYECKHUX PEaKIIHid, bubmorexa HOK
https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJACPIKUT
puMecu
46 [TonsTHE O KOPPO3UM METAIIOB bubnrorexa LIOK
https://m.edso0.ru/00ae1278
bu6mmorekxa [JOK
o [enombie MeTanet https://m.eds00.ru/00ae14b2
48 OKcCHUIbI ¥ TUAPOKCUIBI HATPUS U bubmuorexa [JOK
Kajust https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMeENbHBIE METAILIIBI — bubmmorexa [IOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxneiinme coefnHEHNS KaJIbIIUA bubmmorexa LHOK
https://m.edso0o.ru/00ae15e8
51 O06o001eHNe U CHCTEMAaTH3aIIHS

3HAaHUHU



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

59 JKEcTKoCTh BOJIBI U CITOCOOBI €€ bubmuoreka [JOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme

53 "YKEcTKOCTEL BOIIBI M METOBI €6 buGnuorexa [IOK

| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuoreka [JOK

>4 AdroMuiil https://m.edsoo.ru/00aelc64

55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnmorexa [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64

56 Kerneso bubmuoreka [JOK

https://m.edso00.ru/00ae1d86

57 Oxkcuibl, TUIPOKCUIBI U COJIM JKeJe3a bubmmorexa [JOK
(11 u xene3a (1) https://m.edsoo.ru/00ae35e6

58 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU
[TpakTrueckas padota Ne 7. Permenue

59 JKCIEPUMEHTAIBHBIX 3aa4 [0 TEME bubnuorexa [JOK
«BaxxHeunme MeTaliibl U uX https://m.edso0.ru/00ae3de8
COCTUHEHUS
Boruncnenus mo ypaBHEHUsIM
XUMHUYECKUX PeaKIUii, €ClIi OJIUH U3

60 peareHTOB JiaH B U30BITKE HIIN bubnnorexa [JOK
COAEPKUT NpUMecH. Brrunciienus https://m.edso00.ru/00ae1750
MacCOBOM JOJIH BBIXOJIa MPOAYKTa
peakiuu

61 O060061IeHre U cucTeMaTu3anus
3HaHU’

62 KontponsHas pabora Ne4 o teme


https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

«BakuenIme MeTayuIbl U UX

COCIMHEHUS
63 BemectBa u matepuansl B 1 bubnuorexa [JOK
MOBCEIHEBHON XU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnnorexa [JOK
OKpY>Karollei cpeabl https://m.eds00.ru/00ae4270
65 Posnb xumMum B penieHuu 1 bubnnorexa [JOK
IKOJIOTHYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHrlit ypok. O60011eH1e 1 1 bubmmorexa [JOK
cUCcTEMAaTH3alus 3HaHUU https://m.edsoo.ru/00ae0dOa
67 PesepBHeIit ypok. O600ICHHE 1 1 bubnnorexa [JOK
CUCTEMaTH3alMs 3HAaHUU https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O00011eHNE U 1 bubnuoreka [IOK
crucTeMaTu3auus 3HaHUI https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOITPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

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

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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