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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsl, MPECTABIECHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (heaepanbHOI pabouel MporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIEMIMK TMpernojiaBaHusi y4eOHOro mpeaMera «XUMHsS» B
oOpa3zoBarenbHbIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XxuMuu Aa€T MOPENCTABICHUE O IENAX, OOIIel CTpaTeruu
oOydeHUsi, BOCIUTAHUS W Pa3BUTHSI OOyYAOMIMXCS CPEACTBAMU Y4eOHOTO
npeamera, YCTaHABJIMBAET 00s13aTEIbHOE peaMETHOE CoJIep KaHHue,
NpeAyCMaTPUBAET pPACIpPENEIEHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHUH, OMNPEAENSIET KOJIMYECTBEHHBIE H
Ka4E€CTBEHHbIEC XapaKTepUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJEA0OBATEIbHOCTh HU3YYEHHUS] XHMHUU C YY4E€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTrO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  O0yYaloluXcs, OMNpeAeNseT BO3MOXKHOCTU MpeaMera s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakkKe TPeOOBaHHM K
pe3ynbTataM oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIbHON JE€ATEIbHOCTH OO0YyYalolerocs IO OCBOCHHIO
y4eOHOT0 Co/IepKaHusl.

3HaHUE XHMHHM CIYXXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOydJarorierocs, ero mpeaCTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUpPyEeMbIe XUMHUEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
PHEPrUd M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS T100aIbHBIX
npo0ieM yCTOMYMBOIO PAa3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPIeTHUECKOM,
MUIIEBOM M 9KOJIOTHYECKON 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 0011eH U (PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB HMX CaMOCTOSTEIHHOW  yueOHOM  JesTEeIhbHOCTH,
OKCIIEPUMEHTATLHBIX W HCCIICOBATEIHCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO cHenudUKol Hay4HOrO MBIIUICHHS, 3aKJaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €UHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUY €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITUXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHue 00yJaIOIIUXCS.

JlanHble HampaBlieHUs B OOYYEHHHM XUMHH OOECNEYMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MENaroruyecku
allaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XUMUU Ha ONMpEAETEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XUMHH, OCHOB
HEOPTraHMYECKOM XHMHMM H HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OPTaHUYECKON XUMHH.

CtpykTypa coaepxaHHs MPOrpamMMbl MO XUMHUU C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOro mnojaxona Kk €€ mzydeHuro. ColeprkaHHe CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMUYECKOU
peakiuu. OO0e OSTH CHUCTEMBbl CTPYKTYpPHO OpraHM30BaHbl MO MPUHIUILY
NIOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOI0 ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3axkona /Jl. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelCTaBleHUA 00 BIEKTPOJUTUYECKON AHMCCOLMAllUA BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSASI QYHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHMS CBOWCTB,
CTPOEHHUS M BO3MOKHOCTEW NMPAKTHYECKOT0 IPUMEHEHUS U MOJIYUEHUS N3Y4aeMBbIX
BEILECTB.

OcBoeHue mporpamMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEACTABICHUS] O XUMHYECKON COCTABISIONIEN HAYYHOM KapTUHBI MHpA B JIOTHKE
€€ CHCTEMHOM NPUPO/Ibl, HIEHHOCTHOT'O OTHOIIEHHS K HAyYHOMY 3HAHUIO U METOJaM
NO03HaHUA B Hayke. VM3ydyeHne XMMHUM NPOUCXOJUT C MPUBJICYCHUEM 3HAHMMI M3
paHee M3YYEeHHBIX yueOHBIX MpeaMeToB: «Okpyxawoomuid mupy», «buonorus. 5-7
KJ1Iacch» U «Pusuka. 7 Kiacey.

[Ipn wu3yyeHHH XUMHHM M[POUCXOAUT (HOopMUpOBaHHE 3HAHUH OCHOB
XMMHYECKONM HAayKHd KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEeATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOTro IMpeaAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XMMUYECKUX 3HAHUN —
BaXHEUIIUX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUN, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, SI3bIka HAyKH, B MPUOOILIEHUH K



HAy4YHBIM METOJIaM IMO3HAHUS MPU U3YUYCHHH BEIIECTB U XMMHUYECKUX PEaKIIHii, B
(GopMUPOBAHUY U PA3BUTUH MTO3HABATEIBHBIX YMEHHUH U UX MPUMEHEHUH B yu4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIE0BATEIbCKON N€ATeTbHOCTH, OCBOCHUHU MPABHII
0e30macHOro 00pallleHus C BEIIECTBAMH B IIOBCEIHEBHOM JKU3HMU.

[Ipy M3ydyeHUu XMMUU Ha YPOBHE OCHOBHOI'O OOUIEro 0Opa30BaHUsI BaAXKHOE
3Ha4YeHHE MPUOOPENTU TAKUE LI, KaK:

— (GOopMHUPOBAHHE HWHTEIUIEKTYaIbHO Pa3BUTOM JHMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO DPEIICHUM,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIeHUE
oOy4aromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCcIoBHM, CIOCOOCTBYIOLIUX MPUOOPETEHNIO 00yYatOIUMUCS
OMbITa Pa3HOOOPa3HOW MAESITENBbHOCTH, MO3HAHHWA W CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIUX YHUBEPCAIbHOE 3HAUCHHE JJIs
Pa3IMYHBIX BUJIOB JACSITEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHUU OOBACHATH M OICHUBATH SIBJICHUSA
OKPY’KaIOILIET0 MHPA, UCIOJIb3Ysl 3HAHWUSI U OIBIT, MOJIYYEHHbIE MpPU HU3YyUYEHUU
XUMHH, TPUMEHATD UX IIPU PELICHUH MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
JeSITEIIbHOCTH;

— ¢opmupoBaHue y OOydYalOIMXCSd TyMaHUCTHYECKUX  OTHOIICHHH,
NOHMMAHUS LEHHOCTH XUMHUYECKHX 3HAHUW [UIsi BBIPAOOTKH HSKOJIOTHMYECKU
1eJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B HEISIX
COXpaHEHUsI CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAaHUI0O HAa OCHOBE YCBOEHHUS OOIIEYETIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpO(Hiisi M HANpaBJICHHOCTU AAJIbHEUILEro
00yueHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJISl U3YYCHUS XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanwmsi, coctaBisieT 136 gacoB: B 8§ kimacce — 68 gacoB (2 daca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJEP KXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B KM3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. PU3NYECKHE CBOMCTBA BEUIECTB. AIpPEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAHHWS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJBI XHMHYECKUX
31eMeHTOB. [IpocThie U ClI0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas hopmyra. BareHTHOCTh aTOMOB XUMHYECKUX DJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOoCTaBa BemlecTB. OTHOCHUTENbHAsA aTOMHasi macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEIUHEHHH.

KomnuectBo BemecTtsa. Monbs. MonsipHas macca. B3anmocBs3p KosinuecTsa,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COEAUHCHUMU.

@u3nueCcKue U XMMHUUYECKUE SBJICHUSA. XUMHUUECKasl peakuns U €€ MPU3HAKH.
3aKOH COXpaHEHHWs MacChl BEIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PEAKIUH (COeTUHEHNUS, Pa3I0KECHUs, 3aMEIICHUS, OOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBuiiaMud paboThl B JabopaTopuu U
npuémMamu o0palleHus ¢ J1abopaTopHbIM 000PYAOBaHUEM, U3YUEHUE U OINKCAHUE
¢u3nueckux CBOMCTB 00pa3loB HEOPraHMYECKUX BELIECTB, HAOJIOJECHUE
dusndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMS BOJbI) U XMUMUYECKHX (FOPEHUE CBEUHU, MPOKAIMBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJIGHUM, HAOII0/ICHUE U
OMMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pas3ioxkeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE xkele3a ¢ pacTBopoM coiu meau (1),
W3y4YCHUE CIOCOOOB PA3JIEICHHs] CMECEH: C MOMOINBI0 MarHuTa, (UIHTPOBAHUE,
BbINIapUBaHUE, AUCTHILISALMS, XpoMaTorpadus, mpoBeeHue OYUCTKU MTOBApEHHOU
cojid, HaOJIOJEHWEe U  ONHUCAHME  pe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEN MOJICKYJI
(ILIapOCTEPKHEBBIX).

Baxueimme npeacTaBuTe M HEOPraHUYECKUX BEUIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31eMEHT UM MPOCTOE
BelecTBo. HaxokneHuwe kuciopoga B MHpUpoae, (PU3MUecKHue U XUMUYECKUE
cBorictBa (peakmuu rtopenus). Oxcupawl. [Ipumenenuwe kucmopona. CrocoObI
MOJIYYCHHUST KHUCIopoAa B JjabopaTopuud W MPOMBINUICHHOCTH. KpyroBopot
Kuciopozaa B mpupoze. O30H — auioTpornHas MoAupUKaIus KUcaopoaa.



TemnoBoit 3¢(deKT XUMHUYECKON peaklnd, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoJeE,
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CIOCOOBI ToTyueHust. Kucnotsl
Y COJIN.

Mossipablii 00BEM Ta30B. Pac4EThI 10 XUMUYECKUM YPaBHECHHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpBIL
HacellieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10Ji BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Posib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BeKa. KpyroBopoT BOIBI B IPUPOE.
3arpsi3HeHre OpUpOIHbIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BO/I.

Knaccudukanusa neopranudeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHUCIOTHbIe, amM{OTepHbIE) U
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusmdeckne uW XUMHUYECKUC
CBOMCTBA OKCHUIIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudukanmst ocCHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHus. Homenknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccudukarnus kucmor. Homenkmarypa kucnor. Ousnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimoB H. H. bekerosa.
[TosryueHue KUCIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[Tosyuenue conen.

['eHeTnuecKkas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIMHEHHUM.

Xumuueckuii IKcnepumenm:

KAUECTBEHHOE ONPEAEIICHUE COJEPKAHUS KUCIOPOAa B BO3/IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HabIo/IeHne
B3aHUMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpanieHus ropeHus (mokapa), 03HaKOMJIEHHE ¢ 00pa3IaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, IMOJy4YeHUE, COOMpaHUE, pACMO3HABAHME W W3yYEHHUE CBOMWCTB
BOJIOpoJia (ropeHue), B3auMoieicTue Bogopoaa ¢ okcuaom meau (1) (BoamoxkHO
UCIOJIb30BAaHUE BUEOMATEPUAIIOB), HAOIIOAEHUE 00Pa31I0B BEIIECTB KOJIMYECTBOM
1 Momb, uccIemoBaHME OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3IHMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOW MACCOBOM JOJIEN
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJIEUCTBHE BOJbl C MeETAIaMU (HATpUEM H
KaJbliueM) (BO3MOXXHO MCIOJIb30BAaHUE BHJIEOMATEPUAIOB), HCCIEIOBAHUE
00pa310B HEOPraHUYECKHUX BEUIECTB PA3IMUHbIX KJIACCOB, HAOIIOICHHE U3MEHEHUS
OKPACKH UHAUKATOPOB B PACTBOPAX KUCIIOT U MIEI0YEH, U3YUEHUE B3AUMOIACUCTBUS



okcuna meau (II) ¢ pacTBopoM CepHOM KHUCIIOTHI, KUCJIOT C METAJJIAMU, PEAKIIUMA
HEUTpANIU3alMU, TOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
MeTaJljla IpyruM U3 pacTBOPA COJIM, PELICHUE IKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME
«Baxknenme Kiraccpl HEOPraHUYECKUX COCAUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognueckasi cucreMa XUMHYECKHX
yiemMenToB JI. WU. MenpgeneeBa. CtpoeHne aroMoB. XMMHYECKasi CBf3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [loHsitne o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUJIPOKCUBI.

[lepnognueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. Menneneesa. Kopotkonepuoinas u qiuHHonepuoanas popmel [lepuoanueckoit
cucreMbl xumuyeckux snemeHtoB JI. WM. Menneneesa. Ilepuoasl u rpynmsl.
OU3NYECKNN CMBICIT NOPSAKOBOTO HOMEPA, HOMEPOB MNEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbiX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckont cucremnl . M. MenneneeBa. XapakTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MnoJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUs paJnyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB IO IPYNIIAM U IIEPHUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Hayku W npaktuku. . M. MenneneeB — y4€HbIM U
IPAKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKHUX 31eMEHTOB. VIOHHas CBS3b.

Crenenp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporecchl OKMCIIEHNs U BOCCTAaHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCWUCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEICHUE OIMBITOB,
WUTIOCTPUPYIOLIUX  NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropenue, peakiiuy pazoKeHHsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanust MeXOpeaMETHBIX CBSI3€M MpU HU3YyUYEHUM XHMHUU B 8 Kiacce
OCYULIECTBJISIETCS 4Yepe3 MCIOJb30BaHUE KakK OOIIMX EeCTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOIIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MIPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.



OO1ue ecTecCTBEeHHO--HAayUHbIe MOHATHS: HAYYHBINH (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHalu3, CHUHTE3, KIacCHU(PUKAIUSA, TMEPUOJUIHOCTh, HAOIIOJCHHE,
IKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIEIb, SBICHHE.

dusnka: Marepus, aToM, NIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIMJI, U30TOIIHI,
PaZMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUH 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSHUE BEIIECTBA, ra3, (PU3MUYECKHUEe BETUYMHBI, EIUHHIIBI
U3MEPEHHUs, KOCMOC, TUTAHETHI, 3BE3/bl, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHBIE TOPOABI, I0JE3HBIE
VICKOITa€MBbI€E, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBo M XUMHYECKasl peaKIHsA

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctemMa XMMUYECKUX JJIEMEHTOB /.
H. MenneneeBa. CrtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHUU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIHS, KAJIBLHS U UX COCITMHEHHUI
B COOTBETCTBUM C IIOJIOKEHHUEM »3JIeMEHTOB B lleprogunyeckoil cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUABI XUMHUYECKOW CBA3U. THIIBI KPUCTAINIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKHE
CBOMCTBAa BEUICCTB, OTHOCAIIMXCSA K Pa3Iu4HbIM KjaccaM HEOPraHWYECKHX
COCIMHEHM, TEHETUYECKas CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XuMHUUeCKUX peakuil 0 pa3IMYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, Mo
U3MEHEHUIO CTETICHEW OKHCIEHUS XUMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUUECKUE
YpaBHEHUS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsTne 00 00OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusax. [lonsatue o xaranuse. [lonsaTue 0 XumMu4yeckoM paBHOBecuu. PaKTOpHI,
BIMAIOIIAE HAa CKOPOCTh XHMHUYECKOW PEAaKIMM M II0JOKEHHE XUMHUYECKOTO

paBHOBECHS.
OKUCAUTENPHO-BOCCTAHOBUTEIbHBIE  pEaKLWH,  JJIEKTPOHHBIM  OamaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHON  PEAKLIHM. CocraBneHue  ypaBHEHUH

OKHCJIIUTCIBHO--BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJB30BaHHCM  MCTOAA
SJICKTPOHHOT'O OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MexaHU3M JUCCOLMAIIMM BEUIECTB C PA3JIMYHBIMU BHJIAMHU
xumuueckoi cBsizu. Crenens aucconuanuy. CUIbHBIE U ClIa0ble AIEKTPOIIUTHIL.

Peakniun nonHoro ooMeHa. Y ciioBUs MPOTEKAHUS PEaKIIUi HOHHOTO OOMEHa,
MOJIHbIE M COKpAll€HHbIE HMOHHBbIE YypaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBAaHUH U COJIEH B CBETE MPEICTABICHUI 00 NIEKTPOTUTHIECKON TUCCOIHALINH.
KauecTBennsble peakuuy Ha HOHBL. [IoHATHE O TMAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJENSMU KPHUCTAJUIMYECKUX PEUIETOK HEOPraHWYECKUX
BEIIECTB — METAJIOB W HEMEeTaOB (rpadura M anmasa), CIOXKHBIX BEIECTB
(XJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOU PEAKIIUU OT
BO3JICHCTBUS  pa3iMyYHbIX (PAKTOPOB, HCCIEIOBAHHE HIIEKTPOIPOBOHOCTU
PacTBOPOB BELIECTB, MPOIIECCA TUCCOIMAIIMU KUCIIOT, HIEI0Yel U cofielt (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHAIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOMIHUX
OpU3HAKKM TPOTEKAaHUS peakuuii HOHHOro oOMeHa (0Opa3oBaHHME OCaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEAKUUU Pa3I0KEHUs,
COCIMHEHMsI), PpACIIO3HABAHME  HEOPraHMYECKUMX  BEHIECTB C  MOMOIUIBIO
KAUYECTBEHHBIX PEAKLINI HAa MOHBI, PENIEHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

Hemeranibl 1 MX cOeANHEHUSA

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3HUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — FAJION€HOB. XMMHUUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3auMOIeHCTBUE
C MeTajulaMH, HeMeTalaMH, IeioyaMu). XjopoBoaopon. ComsiHas KUCIIO0Ta,
XAMHUYECKME CBOMCTBA, IIOJy4YeHHUE, NOpuMeHeHue. JlenctBue xjaopa U
XJIOPOBOJOPO/a HA OPTAHU3M YeJIOBEKa. BakHeNne XJI0puabl U UX HAXOXKICHHUE B
MIPUPOJIE.

O6mas xapakrtepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CtpoeHune u (u3NYECKue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOJa U Cepbl. AJIIOTPOIHBIE MOAUDUKAIIMN KUCTIOPOIa
U cepbl. XUMUYEeCKUe CBOMCTBa cepbl. CepoBOaOpO, CTpOeHHUE, (U3HUECKUe U
XUMHUYECcKue cBoMCTBA. OKCUABI CEpbl KAK MPEACTABUTENM KUCIOTHBIX OKCHIOB.
Cepnas kucnota, GU3n4ecKue 1 XuMUYeCcKre CBOIMCTBA (00II1e KaK MpeCTaBUTENS
KJacca KHUCIOT M crnenuduyeckue). XUMHUUECKUE PEaKIMU, JieXkKallue B OCHOBE
IPOMBIIIIEHHOTO Croco0a MONy4eHHus CepHOl kucnothl. IlpuMeHnenue cepHoi
KUCIOThl. COJIM CEepHOM KHUCJIOTHI, KayeCTBEHHAas peakius Ha Cylb(aT-HuoH.
Haxoxnenue ceppl U €€ COCNUMHEHUN B TIpUpojc. XUMHYECKOE 3arpsi3HCHUE
OKpY’KaloIllel Cpebl COCIMHEHUSIMU Cepbl (KUCIOTHBIE [OXIU, 3arpsi3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALICHHUS.



OOmast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTENEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
duznueckue u xumMmudyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuax, ero
bu3nUecKkue 1 XuMUYECKHUE CBOMCTBA, MoJlydeHne U npumeHeHue. Coiam aMMoOHus,
ux GU3NUECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIIOTa, €€ MojyuyeHue, (Pu3nueckue M XUMHUYECKHE
cBOiicTBa (0OIIME KaK TMPEACTaBUTENs Kiacca KUCIOT U CHElU(pUYECKHE).
Hcnonb3oBaHuEe HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPOMHBIC
mMonupukammu pocdopa, guzndyeckue U xumuueckue cporictsa. Okcun docdopa
(V) u dochopHas kucinora, HU3NIECKUE U XUMUUYECKHUE CBOICTBA, MOJTy4YCHUE.
Hcnonb3oBanue (ocharoB B KauecTBe MUHEPATBbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTENICHH OKUCIICHUS. Y TIIEPO/], JTIOTPOITHbIE MOIU(DUKALINY,
pacmnpocTpaHeHHe B NMpupoze, pusndeckrue u XMMHUUECKHUEe CBOMCTBa. ACOpOIIHS.
KpyroBopor yriepoma B mnpupoae. Oxcuawsl yriepoma, ux (Qusudeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJy4YE€HUE U
npUMEHEHUE. DKOJIOTHYEeCKUe MpoOsieMbl, CBsI3aHHbIE ¢ OKcuaoM yrieponaa (IV),
TUTNIOTE3a TJIOOATBHOTO TMOTEIJICHUSI KJIMMAaTa, MapHUKOBBIA 3(dexT. YrompHas
KACIOTa U e€ CoNM, UX (PU3NYECKHE W XUMHUYECKHE CBOMCTBA, MOJyuYEHUE U
npumeHeHnue. KadectBeHHass peakiusi Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIINIEHHOCTH U CEJIbCKOM XO3SM1CTBE.

[IepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHasI KUCIO0Ta).
[IpupomHbie WCTOYHUKH YIJIEBOJOPOJOB (Yrojib, TPUPOIAHBIM Ta3, HEPTH),
NPOAYKTHl WX TepepadoTku (OEH3WH), WX POJb B OBITY W MPOMBIILICHHOCTH.
[ToHsiTue 0 OMOJIOrMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, OelIKax, yriieBoJax — U UX
poIM B OKU3HM 4YeloBeKka. MarepuaabHOE€ €IMHCTBO OpPraHMYeCKHX U
HEOPraHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoeMHeHHs KpeMHUs B npupoe. O01me npeAcTaBieHus 00 OKCHIE
kpeMuus (IV) u xpemuueBoit kucinore. CUIMKaTBl, UX UCIOJB30BAHUE B OBITY, B
MIPOMBINIUICHHOCTH. BaXHEHINe CTpOWTENbHbIE MaTepHualibl: KEpamMHuKa, CTEKJIO,
IIEMEHT, OeToH, kene300eToH. [IpobmeMbr 0e30macHOTO  WCHOJIB30BAHUS
CTPOUTETBHBIX MAaTEPUAJIOB B IIOBCEIHEBHOW KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
IPOBEJICHNE KAaueCTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI U HAOIIOJEHIE MPU3HAKOB



X TIPOTEKAHWs, OIBIThI, OTPAKAIIHMEC (PU3NUESCKHE W XHUMHYECKHUE CBONCTBA
rajoreHOB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
03HaKOMJIEHHE ¢ 00pa3iiaMu XJIOPHUIOB (TaJOTEHUIOB), O3HAKOMJICHHUE C 00pa3iaMu
ceppl M €€ COEOUHEHUAMH (BO3MOXHO UCIOJIb30BAaHUE BHUACOMATEPUATIOB),
HaOJII0IcHUE TIpoliecca OOYTIIMBaHUs caxapa Moj IeUCTBUEM KOHLIEHTPUPOBAHHON
CEPHOU KUCIOTHI, U3y4€HNE XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KUCIOTHI,
IIPOBE/ICHNE KaYeCTBEHHOW PEAKITNU Ha CyJb(aT-uoH ¥ HAOMIOACHUE MTPU3HAKA e
pPOTEKaHMUs, O3HAKOMJIEHUE ¢ (pU3MYecKUMU CBOMCTBaMU a3zoTa, ¢ochopa u Hx
COEIMHEHHM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPHAIIOB), 00pa3laMy a30THBIX
u dochopHbIX ynoOpeHui, moayuyeHue, coOupaHue, pacro3HaBaHHE M H3Y4YEHUE
CBOWCTB aMMHUaKa, MPOBEJCHHWE Kauye€CTBEHHBIX pEaKlMil Ha HOH aMMOHHS U
dbochar-noH W W3yuyeHHE TPHU3HAKOB MX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHLIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MeAbl0 (BO3MOXKHO HCIOIb30BaHUE
BUJIEOMATEPUAIIOB), HU3YUYEHHE MOJENed KpUCTAIUIMYECKUX PEIIETOK aaMasa,
rpaduta, (yiepeHa, O3HAKOMIIEHHE C MPOIECCOM aICOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTas3a, IOJIY4YEHHUE,
cobupaHue, pacrio3HaBaHUE W M3YyUYCHUE CBOWCTB YTJIIEKHCIIOTO Ta3a, IPOBEICHUE
KaueCTBEHHBIX PEAKIMM Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHE C MPOAYKUHUEW CUIMKATHOW MPOMBIIUICHHOCTH,
pelieHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaHeillne HeMeTalibl U X
COCIUHEHUS.

MeTaJibl 1 MX COeIMHEHUS

OO01ast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Ilepuomnyeckor cucremMe XUMHUYECKUX 3yeMeHToB [[. U.
MenneneeBa u crpoeHus aTtomMoB. CTpoeHue meTamuioB. Meramnuyeckas CBS3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HanpspkeHU MeTtaioB. OU3nyecKkrue U XUMUYECKHE CBOMCTBa MeTaiioB. OOiue
crocoObl Mody4yeHuss MeTamioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CIOCOOBI 3aMUTHI X OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, TIOPATIOMUHUHN, OpOH3)
Y UX IPUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuoguueckon cucteMe XMMHYECKUX
anemeHToB . M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kaius). OKcuiabl u
TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe WIeNOYHbIX METalIOB M HX
COCIMHEHUN.

[llemoyHO3eMENBHBIE METAJUIBl MarHuii W KaJbLUMWA: IIOJIOKEHUE B
[Tepuoanueckon cucreMe XxumMru4ueCckux 3yeMeHToB /. . MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXKJEHHUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus U



KaJblusl. BaxkHeiiine coequHeHns Kanbius (OKCUT, TUIPOKCU]T, coJin). ZKECTKOCTD
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmoMuHMIL: TIoJI0KeHUE B [lepruoanyueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE atoma, HaXOXICHUE B Ipupoje. Pusnueckue u
XUMUYECKHUE CBOMCTBA aTtOMUHMS. AMGPOTEpHbIE CBOMCTBA OKCUIA U THIPOKCHUIA
AITFOMUHUSL.

Keneso: nonoxenne B [lepuoanueckon cucreMe XuMHYECKUX 3IIEMEHTOB /.
W. MeHpneneeBa, CTpOEHHE aTroMa, HAaXOXIeHUE B mnpupoae. duznueckue u
XUMUYECKUe CBOMCTBA xene3a. OKkcuibl, ruapoKkcuabl U conu xenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C O0Opas3lamMud METaNIOB W CIIaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3YJbTaTOB KOPPO3HH  METaLIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BAHUE BHUIACOMATEPHUAIIOB),
UCCJIEIOBAHUE CBOWCTB XKECTKOW BOJBI, MPOLECCAa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAHME  BHUJIECOMATEPHUANIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMi HAa MOHBI: MarHUs, KaJIbIUs, aTFOMUHUS, IMHKa, xkene3a (1)
u xenesa (II), menu (II), HaOmroeHUE W OMHCAHUE MPOIECCOB OKPAIIUBAHUS
IJJaMEHH MOHAaMU HATpus, KaJlus U Kaiblusid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOWCTB THAPOKCHIA ATTFOMUHUS U
IUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJa4 Mo Teme «Baxunelmue
METAJUJIbl U KX COECIUHEHHUS.

XuMHA 4 OKPYKaKWIIas cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HM YEJIOBEKA. be3omacHoe
WCITOJIP30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeiecTs, aaiee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npobiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanuzanuss mMeXOpeaMETHBIX CBSI3€M MpU HM3ydYeHUHM XUMHUU B 9 Kiacce
OCYULIECTBJISIETCS 4Yepe3 HCIOIb30BaHHE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOIIMXCS CUCTEMHBIMU ISl OTAEIBbHBIX MTPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAy4dHBINH (DakT, rUmoTe3a, 3aKOH,
TEOpWsl, aHalu3, CHUHTE3, KilacCUpUKAKsI, TMEPUOAUIHOCTh, HAOIIOJACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBICHUE, IMapHUKOBBIN
s ekT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: maTepusi, aToM, MJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTU/I, H30TOIIBI,
PaOAaKTUBHOCT, MOJIEKYJIa, AIEKTPUIECCKUIN 3aps, MIPOBOJTHUKH,
MIOJIYIPOBOJTHUKH, ~ TUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTH, KPUCTATIINIECKAs
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIBI U3MEPEHUS, KOCMHYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, SKOCUCTEMa, MUHEPATHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MU TATEIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TOPOIBI, TIOJIE3HBIC
MCKOTIaeMble, TOIUTHBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUASA

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPaMMBI OCHOBHOTO OOIIETro
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHs] XUMHH B €IMHCTBE Y4YEOHOU WU
BOCIIUTATEIBHOM JEATENBHOCTA B COOTBETCTBUM C TPATUIIMOHHBIMH POCCUMCKUMU
COIIMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMU B
oOllecTBe MpaBWJIaMd M HOPMaMM TOBEACHHS U CIOCOOCTBYIOT MpolieccaM
CaMOITIO3HAHUs1, CAMOPA3BUTHUS U COLMATM3AINHI 00YJarOIINXCS.

JIMYHOCTHBIE  pEe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJICTBOBATbCS CUCTEMOM IMO3UTUBHBIX IIEHHOCTHBIX OpUEHTAlUH |
pacuIMpeHne ONbITa IEITETLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YAaCTHU:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY
U HAy4yHOMY HACIE€JUI0, TMOHHMMAaHUs 3HAYEHUS XUMHUYECKOM HAyKd B IKU3ZHU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIAJETh AOCTOBEpPHOM HMHQpopMarued o
NEPENOBbIX JOCTHXKEHHUSIX W OTKPBITUAX MHPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHMS

NPEACTABICHUS] O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOILIEHUN B KOJIJIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM M JAPYTHX  BHUAAX
JeSTeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAEATEIBbHOCTH MpPU
BBIMIOJTHEHUH Y4€OHBIX, I1O3HABATEIbHBIX 3aj]a4, BBIMNOJHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMMOIIOMOIIIY B ITPOILI€CcCe 3TON YUeOHOM 1eSITeTIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE IMOBEJIEHUE M MOCTYINKH CBOMX TOBApHILEH C MO3ULUMU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS NTOCIEACTBUN MTOCTYIIKOB,;

3) HEHHOCTH HAYYHOI'0 IIO3HAHUSIL:

MHUPOBO33pEHYECKHE MPEJICTABIICHUS O BEIECTBE M XHMMHUUYECKOW pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAyKU M COCTABJISIOIINE
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH HAay4HOH KapTUHBI MHUpa, IpeICTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAIbI, B3aUMOCBA3SX YEJIOBEKA C
IPUPOIHON CPEIOid, O POJIM XMMHUHU B TO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

M03HABATEJIbHbIE MOTHUBBI, HAIPABJICHHbIE HA MOJYyYE€HUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXoAUMbIe ISl OOBSICHEHUS HaOII0JAaeMbIX MPOILIECCOB W SIBICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW W YUTATEIHCKOW KYJIbTYpHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIBHOM paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMU TEXHHUUYECKHMMH CpPEIACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOy4YeHHUI0 U TO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTP K  €aMOOOpa30BaHHIO, MPOEKTHOM M  HCCIEN0BATENbCKON
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBIEHHOCTH U YpOBHS OOy4€HHUs B
JIaTbHEUIIIEM;

4) popMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HaHUE ILEHHOCTH JKHU3HHU, OTBETCTBEHHOIO OTHOUICHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 370pOBBIH 00Opa3 >KU3HHU, OCO3HAHME IOCIEACTBUI U
HENPUATHE BPEIHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJAMMOCTA COOJNIOJIEHNUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEaIbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEPEC K MPAaKTUUECKOMY M3YUYEHUIO Npodeccuii U Tpyia pa3audHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYIOBOM IE€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUS  TNPEAMETHBIX 3HAaHMW 10  XUMHH, OCO3HaHHBIM  BBIOOD
WUHIMBHUAYAIbHON TPACKTOPUU MPOJIOJIKEHHUS 00pa30BaHuUsl C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHHM, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEIHON pOo(eCCUOHATIBHON AEATEIbHOCTU U Pa3BUTHSI HEOOXOIUMBIX YMEHU,
TOTOBHOCTD aJalTUPOBATHCS B MPOPECCUOHANBHOM CpEIE;

6) 3K0J10rH4eCcKOro BOCIMTAHUSA:

HKOJIOTUYECKU LIETIECO00PA3HOE OTHOUIEHHUE K IPUPOJIE KAK HCTOUYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHUSA, IIOHMMAaHUE LEHHOCTH 3J0pOBOIO H
Oe3omacHOro o0Opas3a KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3NYECKOMY M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOIIOICHUS
IpaBuJ OE30MACHOTO MOBEICHUS MpU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTyaIlUsX,
YTPOKAOIIUX 310POBBIO U )KU3HU JOJEH;

CIIOCOOHOCTH NPUMEHATh 3HAHUS, MOJIydaeMble IPU W3YYEHUU XUMMH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKAIOLIEH IPUPOJIHON CPENOU, I ITOBBIIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbhl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEUIeHHs] MOCPEIACTBOM METOIOB XHMHH,
DKOJIOTUYECKOTO MBIIUICHHS], YMEHHsI PYKOBOJCTBOBATHCS UM B IO3HABaTEIbHOM,
KOMMYHUKATUBHOM M COLMATIbHON IPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeTanpeIMETHBIX pEe3yJbTAaTOB BBLACIAIOT 3HAYUMBbIE IS
(opMUPOBaHNS MUPOBO33PEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHUsl, IPUHLIUII,
runoTe3a, (QaxkT, CHUCTEMa, IMpoLEecC, SKCIEPUMEHT M Jpyroe.), KOTOphIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX IIpEeIMETax M IO3BOJIIOT Ha
OCHOBE 3HAaHUW M3 ATHX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MHUPA, U YHUBEPCAIbHbIC YUeOHbBIC NEUCTBUS (MTO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3oBble J10rnyeckue AeicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBIC] XMMHYECKUX MOHSTHH (BBIIENSATH UX XapaKTEepHbIC
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSITHSIMHU), KCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHABINBATh MPUIUHHO-CIICJCTBEHHBIC CBA3U MEXKIY OOBEKTaMH H3yUCHUS,
CTPOUTD JIOTUUECKHE pacCyX IAeHUsI (MHIYKTUBHbIC, NEAYKTHUBHBIE, IO aHAJIIOTHH),
JIE€JaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHHE TMPUMEHSATH B TIPOIECCEe INO3HAHUS TOHATUS (NIPEIMETHBIE U
METanpeIMETHbIE), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJIEINIU, UCIIOJIb3YEMbIE B XUMUH,
peo0pa3oBhIBATH MIHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUUA 3HaK (CUMBOJ 3JE€MEHTa), XUMHUueckas ¢GopMmyia W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEHICHUH Y4eOHO-IT03HABATENbHBIX 33/]1a4, C YUETOM
ATUX MOJIETBHBIX MPEJICTABICHUI BBISIBISATh U XapaKTepHU30BaTh CYIIIECTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIUMA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IIPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBIICHUSX.

Bba3oBble ucciienoBarejbcKe 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh IMMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4€CTBE OCHOBBI JIsl POPMUPOBAHUS THIIOTE3HI TIO MIPOBEPKE
MIPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMU U MPOBEJACHHUIO
YUYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOJNI0JaTh 3a XOJOM Iporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaHpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3sTUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOJTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMyJIIpHAsg JMUTeparypa XUMHUYECKOrOo COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcsl WNHTepHETa), KpPUTUYECKH OLEHUBATH MPOTHBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJbI U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOIIMX J@HHBIX, HEOOXOJUMBIX MJi BBIIIOJIHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/a4 OMpPeNeIEHHOrO TUIA, MPUOOPETEHHUE OIbITa B
00JJaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTH,
OBJIQJICHUE KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHus HHOpMaAIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JAHarpaMMaMu,
npyrumu ¢popmamMu rpaduku U UX KOMOUHAIUSMU,

YyMEHUE UCIOJNIb30BaTh W aHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCJIEeI0BATENbCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOT0 XO35MCTBA W TPAHCIOPTA HAa COCTOSHUE OKPYKAKOLIEH IPUPOIHOU
cpensl.

KoMMyHUKAaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBHUS:

YMEHUS 33]1aBaTh BOMPOCHI (B X0OJI€ IMANIOTA U (UJTK) TUCKYCCUHU) IO CYILIECTBY
oOcyxmaemMoil  Tembl, (OPMYIUPOBATH CBOM IMPEAJIOKEHUS OTHOCHUTEIHHO
BBIIIOJIHEHHUS NIPEIJIOKEHHOM 3a1a4H;

YMEHUSl  NPEJICTaBIATh  NOJYYEHHBbIE  pPE3yJbTaThl  ITO3HABATEIBHOU
JNEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JeJaTh MPE3EHTALUIO
pPEe3yNbTaTOB BBINOJHEHHUS] XUMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIbITa,
n1abopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOWCTB BEIIECTB, YI€OHOTO MPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MIO3HABATEJIbHOM W MCCJIEAOBATENBCKOW  JESITENBHOCTH  IPU  PEUICHUU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHALUSA
COBMECTHBIX [JEHUCTBUM, ONPEACIICHUE KPUTEPUEB IO OLEHKE KadecTBa
BEITIOJTHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHSA:

YMEHHUE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATH U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(pPeKTUBHbBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBJISATh WM KOPPEKTHUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 3aJaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX U PEAKIMSIX,
OLICHMBAaTh COOTBETCTBHE MOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW LENIH, YMEHHE
MCIIOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33IaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMEeTHBIX pPE3yNbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOI'O JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJIETISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHWS, YMEHHUS MU CIIOCOOBI



NEUCTBUN, chHenupuIecKue [ MpeAMETHOM o0nactu «XUMHUS», BUIBI
JNEATENbHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro HHTEPHPETALNH,
peoOpa30BaHUIO W MPUMEHEHHIO B PA3IMYHbBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K xoHIy 00yueHus B 8 kj1acce npeIMEeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTh, CTEIEHBb
OKHUCJICHUS, XMUMHYECKasi PEakius, KiacCu(ukanus peakiuii: peakiuu
COCAMHEHHUSI, pEaKUUU PA3JIOKEHUs, PEaKUUU 3aMELICHUs, pPEeaKuuu
oOMeHa, 7K30- U PHJIOTEPMHUECKUE PeaKIK, TeIIoBoM 3(hPeKT peakuu,
SIIPO aTOMa, DJIEKTPOHHBIN CIIOM aToMa, aTOMHAsi OpOUTAIb, PAINYC aTOMa,
XAMHUYECKasl CBA3b, MOJISIPHASA M HEMOJISIPHAS KOBAJIECHTHAS CBSI3b, NOHHAS
CBSi3b, MOH, KAaTUOH, aHHOH, pACTBOP, MaccoBas JOJi1 BELIECTBA
(MponeHTHasE KOHLIEHTpAIKsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATHA U
MIPUMEHATH 3TU MOHATUA NPU OMUCAHUU BEMIECTB U UX MTPEBPAILLCHNUI;

e WCIOJBH30BaTh XWMHUYECKYIO CHUMBOJHMKY JUISI COCTAaBJICHHS (HOpMyT
BEILIECTB U YPABHEHNUI XMMHUECKUX PEAKIIUIM;

e ONpEAENsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKMCIEHUS  DJEMEHTOB B  OMHAPHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY COEAWHEHUU 10
dbopmynam, BHUJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSIX;

e packpeiBaTh cmbica Ilepuognueckoro 3akoHa [J[. WM. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoXKeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPaHEHMUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabMUuHyr0 ¢opmy Ilepuonnyeckon
CHCTEMBl XHMHYECKHMX DOJIEMEHTOB: pa3iIvyaTbh MOHATHS «IJIaBHAsS
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynma)», mansie u
OoJbpIIME TEPHOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbIE MMEIOTCS B
tabnune «llepuonuueckass cucteMa XuMU4eckux a3emeHtoB J[. .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij apa, 0011ee 9uciio SIEeKTPOHOB U
pacmnpeneneHre ux 1mo AIEKTPOHHBIM CJIOSM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuud (10 YUCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, IO TETIOBOMY (D (PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHME CBOWCTBA BEUIIECTB
pPa3TUYHBIX KJIACCOB, TIOJATBEPXKIasi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIMIA;

IPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MPEBpaIlCHU B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKON PEAKIUU;

MPUMEHSTH OCHOBHBIC OTIEPAIIMHA MBICITUTEIILHON JACSITEIIBHOCTH — aHATIU3 U
CHUHTE3, CpaBHEHHE, O0OOOINEHHE, CHCTEeMATH3alluI0, KIaCCHU(PUKAIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl M3Y4YEHUs CBOICTB
BEIIECTB M XHMHYECKUX PpEaKIUh, EeCTECTBEHHO-HAyYHbIE METOJ bl
NMO3HAHUS — HAONIOJCHWE, W3MEPEHUE, MOJICITUPOBAHHE, JKCIIEPUMEHT
(peasibHBIN U MBICIIEHHBIN );

CJIe1I0BATh MPABUIIAM MOJIb30BAHUS XUMUYECKOM MOCY101 U 1a60paTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBujaM oOpalieHusi ¢ BELIECTBaMHU B
COOTBETCTBUM C HWHCTPYKIMSIMU T[I0 BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB TI0 TIOJYYCHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa W KHUCIOpPOJA), MPUTOTOBJIEHUIO PACTBOPOB C OMNPEEIEHHON
MacCcoBOM [J0yiell pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUE IKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIENOYEH U
KHUCIIOT ¢ TIOMOIIIbIO WHIUKATOPOB (JTaKMycC, GeHON(PTAICHH, METUIOPAHK
U IpyTHE).

K xonIy 00yueHus B 9 kj1acce npeIMETHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTh Y 00YJAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TMOHATUNA: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBS3b, TEIJIOBOU A deKT
peakuuu, MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT UCCOLMAIUs, PEaKIMd HOHHOTO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMBIE PEAKIMH, OKHCIUTEIHBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTEIb, BOCCTAHOBUTEND, OKUCICHUE U BOCCTAHOBJIEHUE, aJTIOTPOIUS,
amM(pOTEPHOCTb, XUMHUYECKas CBSI3b (xoBaJIeHTHaH, VOHHAA,
MeTajuInYecKas ), KpucTaIn4ecKas pemeTka, Koppo3usi METauioB, CILIABHI,
CKOpPOCTh XMMHYECKOW pEAKLNH, MPEIEIBbHO AOMYCTHUMAasi KOHLIEHTpaIus
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSITHA U
IIPUMEHSTh 3TU NOHATHUA MPU ONMCAHUM BEIIECTB U UX MPEBPALLICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJICHHUS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIUI;

OIPENEIATh BAJICHTHOCTh U CTETIEHb OKUCIIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, MPHUHAJJIEHKHOCTh BELIECTB K
onpeneaéHHOMY KJacCy COeIMHEHHH 1Mo (opmylaM, BUJI XUMUYECKOH
CBA3U (KOBaJeHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opMyJie, XapakTep Cpeabl B
BOJIHBIX PAaCTBOPaX HEOPraHUYECKUX COCAUHEHUN, TUIl KPUCTALINYECKOU
PELIETKA KOHKPETHOIO BEILIECTBA;

packpeiBath cMbica llepuommueckoro 3akona JI. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHCBHIBaTh W XapaKTEPU30BATh
tabnmunyio (opmy [leproamdeckoil cUCTEMBl XMMHYECKUX DSJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpynmna (A-rpynma)» U «mododHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOAbl, COOTHOCUTH
0003HaueHUs, KOTOPbIE UMEIOTCS B MEPUOANYECKON TabJIUIIE, C YHUCIIOBBIMU
XapaKTEepPUCTUKAMU CTPOEHUS aTOMOB XHUMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsn  sapa, oO0Iee YHCIO DJIEKTPOHOB M pachpeiesieHne HuX II0
AJIEKTPOHHBIM CJI0SIM), OOBSCHSATH OOIHE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB 3JIEMEHTOB M HMX COCIMHEHUN B MpEIesax MaJIbIX MEPUOAOB U
IJIABHBIX MOJArPYI C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKUE peakiuu (10 YKMCIy M COCTaBy YYAaCTBYIOIIMX B pPEaKIHUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTEMEHEW OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHUYECKUE
CBOMCTBA MPOCTBIX M CIIOXKHBIX BEUIECTB, NOATBEPKIAasi OIKCAHUE
MIPUMEPAMHA MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHUM COOTBETCTBYIOLIMX
XUMUYECKUX PEAKLIN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOM JHCCOLMALMUA  KHUCJOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIMA HOHHOTO



oOMeHa, YypaBHEHHsI peakuuid, MOATBEPKAAIOIMIUX CYIIECTBOBAHUE
TeHETUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3IUYHBIX KIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHiA
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTpPOCHUS,
BO3MOXXHOCTH TPOTEKAaHUSI XUMHYECKHX IMPEBpAIlEHUH B Pa3IUYHbBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEAKIU;

coOroAaTh MpaBuiia MOJIb30BaHUS XUMUYECKOM MOCY 101 1 1a00paTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBujia oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHYECKHUX OMBITOB IO MOJYYECHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB
(aMMuaka M yriaeKkuciioro rasa);

IPOBOJANUTD PEAKIINH, TTOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IUYHbBIX
BEIIIECTB: PACMO3HABATH OIBITHBIM MYyTEM XJIOPHUI-, OpOMUMI-, HMOAMI-,
kapOoHat-, docdar-, cunamkar-, cyiabdar-, THIPOKCHI-UOHBI, KAaTHOHBI
AMMOHHS U HMOHBI HU3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX BEUIECTB;

IPUMEHSTh OCHOBHBIE ONEPALIMU MBICIIUTENIbHON JESITEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHUE, 00001eHNE, CUCTEMAaTH3alIMIO, BBISIBIICHUE TPUUYUHHO-
CJIEICTBEHHBIX CBSI3€U — JJI1 U3YUYECHHS] CBOWCTB BEIECTB M XMMHUYECKUX
peakiuii, €CTeCTBEHHO-HAy4YHbIE METOJbl MO3HaHUS — HaOII0IEHHE,
U3MEPEHHE, MOACIINPOBAHUE, IKCIIEPUMEHT (PEaJIbHbII U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC

Ne ni/n

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpamMmbl

KoanuecTBO 4acoB

Bcero

JJekTpoHHbIE (HU(POBHIE)
o0pa3oBaTe/IbHbIE PeCypChl

Pasjen 1. BemecTBo U XUuMHYeCKHEe peaKIIUl

[ToBTOpEeHME U YIITyOJICHHE 3HAHUN

1.1 5 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3JieioB Kypca § Kiacca
OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHX
1.2 . p 4 Bbu6nmuoteka LIOK https://m.edsoo.ru/7f41a636
peakuuit
DNEeKTPOTUTHYECKAS! TUCCOIHALINS.
1.3 P A HHa 8 Bbu6nmuoteka LIOK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEaKINH B paCTBOpax
Hroro no pazneny 17
Pazpnen 2. HemeTa/iibl M UX COeIMHEHUS
OO61mas xapakTepucTHKa ec
2.1 HHas XapaKTeprCTHia XHMITICCKIX 4 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
sneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.2 aneMmeHToB VIA-rpynmnsl. Cepa u eé 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop u 7 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
UX COCTUHCHUS
OO1mmast XapaKTepPUCTHKA XUMHUYECKIX
2.4 sneMeHToB [VA-rpynmnsl. Yraepona u 8 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCIUHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTaiibl M UX COeIUHEHUA

3.1 OO01me CBOMCTBA METAJLIOB 4 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
32 Baxxneiinire MeTalIbl U UX COSIUHESHUS 16 Bbu6nmuoteka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paspnen 4. Xumus u okpyxamomas cpeaa
4.1 E:Jf;i:;a 1 MATEPHAIIBL B KU3HH 3 Bbu6nmuoteka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHoe Bpems 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUE

9 KIIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrtpoabnbie IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
IIepnonnueckuit 3akoH. [lepuonnueckas
Bbu6mmnoreka [IOK
1 CHCTeMa XUMHUYeCKuX 3jemMeHToB /. 1. 1
https://m.edsoo.ru/00adb59e
Meunpgeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XAMHUYECKUX 3JIEMEHTOB TIEPBBIX TPEX 1 bubmmorexa [OK
P p https://m.edsoo.ru/00adb6b6
MEepUOJIOB
3 Knaccudukanus 1 HoMeHKIaTypa | bubnuoreka [JOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Busl XuMuyeckoi CBS3U U TUITBI 1 bubmuorexa [JOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme
5 «[ToBTOpEeHue u yriydieHue 3HaHui 1 1
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiaccay
6 Kiaccudukanmsi XuMrUIecKuX peakiifi 1mo | bubnnoreka [JOK
pAa3IAYHBIM IIPU3ZHAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN peaKIvu.
Bbu6muoreka [IOK
7 [ToHsiTHE O TOMOTE€HHBIX U TE€TEPOTEHHBIX 1
https://m.edsoo.ru/00adbe9a
peaxkuusax
g [TonsiTHEe 0 XUMHUYECKOM PaBHOBECHH. ) bubnmoreka [JOK

@aKTOpPBI, BIUSAIOIINE HA CKOPOCTh

https://m.edsoo.ru/00adc28¢c




XUMHYSCKOMN PCaKMU U IMOJIOKCHUC
XUMHYECKOT'O paBHOBECHU A

MIpUMEHEHHE

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 3EKTPONUTHYECKON TUCCOLUALINN. bubmmoreka [JOK
CuiibHBIC U CITa0bIe SJIEKTPOTUTHI https://m.edsoo.ru/00adcd68

11 HNoHnHble ypaBHEHUS peaKIInii bubmorexa LOK

yp peak https://m.edsoo.ru/00add448
XuMHYecKre CBOMCTBA KUCIOT U OCHOBAHHUH
12 B CBETE MPEACTABICHUN 00 bubmorexa LOK
peAcTaBIel hitps://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON JUCCOIMAIIIHI
XHWMHUYECKHE CBOMCTBA COJICH B CBETE
13 MIPEICTABIIEHUI 00 DIIEKTPOITUTHYECKON buGnnorexa LIOK
p P https://m.edsoo.ru/00add8b2
IHUCCOLIHAIA
14 ITonsTre o ruApOIN3E CONCH bubmorexa LOK
P hitps://m.edsoo.ru/00add9d4
Bbu6mmoreka [IOK
15 O00011IeHIE U CUCTEMATU3AaLUs 3HAHUH
B H https://m.edsoo.ru/00addd12

16 [TpakTuyeckas padora Ne 1. «Perienue bubmuoreka [IOK
OKCIIEPUMEHTAIBHBIX 3a4a4» https://m.edsoo.ru/00addbfa
KontponsHas padota Ne2 o reme

17 «DIIEKTPOIUTHYECKAS JUCCOIHALINS bubmmorexa IOK

p ' https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIIMH B PACTBOPAX)

18 OO6m1ast xapakTepuCTHKA rajJoreHOB. bubnnorexa HOK
XUMUYECKUE CBOMCTBA HA MMPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
XaopoBogopona. CojsgHas KUCIIOTa,

P P . bubmuorexa [JOK

19 XMMHYECKHE CBOMCTBA, MOJTy4YCHUE,

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




[TpakTruyeckas pabora Ne 2 o Teme

20 «IlomydeHne consTHON KUCIOTHI, U3YyUEHUE buommorexa LOK
- y:I - MY https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
21 €aKIUil, eCIIU OOUH U3 PearcHTOB IaH B buGnnorexa LIOK
P ’ P https://m.edsoo.ru/00ade488
M30BITKE
” OO6mrast XxapakTepucTUKa 3J1IeMeHTOB VIA- bubnnorexka HOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUU CEPBHI.
P ¢ R P . Bbu6muoreka [IOK
23 Haxoxnenue cepbl 1 €€ COeTUHEHUN B
. https://m.edsoo.ru/00ade64a
npupoe. XuMHUYECKHE CBONCTBA CEphI
24 CepoBoopo/, ctpoeHue, Gu3nIecKue u bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 ¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA bubmmorera LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHECHUE
XUMUYeCcKHe peakliny, JIexalliue B OCHOBE
%6 MIPOMBIIIJICHHOTO CIIOCO0a MOTyIeHHS bubnuorexa [JOK
CEpPHOM KUCIOThL. XUMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollel cpelibl COEqUHEHUSIMH CEPbI
7 Brrunciienne MaccoBoil 1014 BBIXOJa bubmuorexa [JOK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTuKa 3JIeMeHTOB VA-
78 rpynmsl. A30T, paclipOCTPaHEHHE B bubnmoreka [JOK
npupoae, Gpu3nuecKrue u XUMUYeCKue https://m.edsoo.ru/00adeeatd
CBOMCTBA
29 AMMHUaK, ero (pu3nYeckre 1 XuMHUECKUe bubmuoreka [IOK

CBOMCTBA, NIOJIy4CHUE U IPUMEHEHUE

https://m.edsoo.ru/00adf004




[TpakTuyeckas pabora Ne 3 o Teme

Bbu6mmoreka [IOK

30 «ITomydenne aMMHaKa, H3ydeHHe ero
. yi yi https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gu3ndeckue u bubnnorexka HOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH

1 aMMOHHMS B KAUECTBE MUHEPAJIbHbBIX bubnnorexka HOK
ynoOpeHuii. XuMH4ecKoe 3arps3HeHue https://m.edsoo.ru/00adf518
OKpY>Kalollel cpeabl COEAMHEHUSIMU a30Ta
docdop. Oxcun pochopa (V) u hpochopnas

bu6mmoreka [IOK
33 KHCJIOTa, GU3HYECKUE U XUMHYECKUE
N https://m.edsoo.ru/00adf68a
CBOMCTBa, MOJIy4YeHHE
Hcnons3zoBanne GocdaToB B KayecTBE
34 MUHEpaAJIbHBIX yao0OpeHuil. 3arps3HeHne buommorexa HOK
p N yA00p - arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTaMu

35 VYrnepon, pacnpocTpaHeHUE B IPUPOJIE, bubmuoreka [IOK
¢du3nveckre 1 XUMHUECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u

36 XHMHYECKHUE CBOMCTBA. DKOJIOTHIECKHIE bubmuoreka [JOK
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM YTIIepoa https://m.edsoo.ru/00adfebe
av)

bu6mmoreka [IOK
37 VYronbHast KUCIOTA U €€ CONu
https://m.edso00.ru/00ae006c
[TpakTrueckas padota Ne 4 o Teme
" bubmuorexa [JOK
38 [TonydyeHnue yriekucioro rasa.

KauecTBenHast peakiyst Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027¢e




[TepBoHauabHbBIE MTOHATHUS 00

39 OpraHNYECKUX BENIECTBAX KaK O buGnnorexa LIOK
p https://m.edsoo.ru/00aec054¢
COCIMHEHUSX YTIIepo1a
40 Kpemuunii u ero coe quHeHN buGnnorexa LIOK
p https://m.edso0.ru/00ae080a
[TpakTuyeckas pabora Ne 5. Pemenue

A1 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«Baxaelne HeMeTaIIbl i UX https://m.edsoo.ru/00ac0bf2
COEIUHEHUS
KonrtponsHas padota Ne3 o reme

. bubmuorexa [JOK
42 «Baxxkneimnne HeMeTaJIbl 1 UX
https://m.edsoo.ru/00ae0e18
COETMHEHHUSY
OO01mas XxapakTepuCTHKa XUMUIECKUX

43 3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubnnorexa HOK
CBS3b U METAININYECKAsI KPUCTAININIECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKHE CBOMCTBA METAJIIIOB
XUMUYeCKHe CBOMCTBA METAJIIOB.

44 DIEKTPOXUMHUUECKUN PSIT HAIPSHKEHUI bubmmorexa OK

p p P https://m.edsoo.ru/00ac1156
METAJLIOB
OO6mmwme crmocoOb! MOTYIEHUST METAJLIOB.

45 CruiaBel. Beruucienus o ypaBHEHUAM bubnnorexka HOK
XMMHYECKUX PEAKIUi, €CIIU OJUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJEPKUT MPUMECH

bu6mmoreka [IOK

46 [ToHsiTHE O KOPPO3UU METAIIIOB
https://m.edsoo.ru/00ac1278
bu6mmoreka [IOK

47 €JIOUHBIE METAJIBI
1 https://m.edsoo.ru/00ac14b2

bu6mmoreka [IOK

48 Oxcupl U THIPOKCHUIBI HATPUS U Kallus

https://m.edsoo.ru/00ae14b2




Ilenoyno3eMeabHbIe METaJIbI — KaJbIIUM 1

Bbu6muoreka [IOK

49
Mar"aum https://m.edsoo.ru/00ael 5¢8
50 Baxuerinine coequHeHns KaabIUsg buGnnorexa LIOK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe U cCUCTEMATH3AIMs 3HAHAHN
bu6mmoreka [IOK
52 JKécTkocTh BOABI U CIIOCOOBI €8 YCTpaHEHUS
A yerp https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 o Teme
53 "XKECTKOCTL BOJBI M METOJEI €8 bubmmorexa OK
" A A https://m.edsoo.ru/00aeclaed
yCTpaHEHUS
54 N — bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnnorexka HOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
Bbu6mmoreka [IOK
56 Kenezo
https://m.edsoo.ru/00ae1d86
57 Oxcupl, THAPOKCUIBI U conn kene3a (1) n Bbu6mmoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35¢6
58 O0001IeHrEe U cCUCTEMATH3AIMs 3HAHAHN
[TpakTrueckas padota Ne 7. Permenue
bu6mmoreka [IOK
59 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
. https://m.edsoo.ru/00ac3de8
«BakHenme MeTayiIbl U UX COCIUHEHUS
Brruucnenus mo ypaBHEHUSIM XUMHYECKHUX
€aKIMii, eClIM OJIMH U3 PearcHToB JaH B
P P bu6mmoreka [IOK
60 M30BITKE WIIN COACPIKUT IPUMECH.
N https://m.edsoo.ru/00ael1750
Brrunciaenus MaccoBoi JOIH BEIXOJA
MIPOYKTa peaKkiuu
61 O0001IeHrEe U cUCTEMaTU3aIlis 3HAHUI




KonrtponsHas padota Ne4 o reme

62 «BaxxHeinme MeTaJlybl M UX COCAUHEHUS» !
63 BeniecTsa u maTepuansl B IOBCEIHEBHOM ) bubnnorexka HOK
JKU3HHU YEI0BEKA https://m.edsoo.ru/00ae3£50
64 XHWMHUYECKOE 3arpsA3HEHUE OKPYKAOIEH | bubmmoreka [JOK
Cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xuMuM B penieHUH SKOJIOTMUECKUX ) bubmuoreka [IOK
npo0iem https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o01IeHNE U ) bubnuoreka [IOK
CUCTEMAaTH3alNs 3HAHU N https://m.edsoo.ru/00ae0d0a
67 PesepBHrlit ypok. O60011eHNe 1 | bubmmoreka [JOK
cUCTEMaTH3allMs 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O00011IeHNE U ) bubmuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYEHUKA

Xumus, 9 knace/ [N'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,
akuroHepHoe o01ecTBo «M3narenscTBo «IIpocBenieHue»

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

1. Metonuueckoe nocodue. 9 kiacc (apropel O. C. I'abpuensn, U. T
Octpoymos, C. A. Ciiankos).

[Tporpamma kypca xumuu st 7—9 kitaccoB 001e00pa3oBaTeIbHBIX
yupexaenuit (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cnankos).

2. PaGouas tetpans. 9 kiacc (aBropsl O. C. I'abpuensn, C. A. Ciiaakos).

3. Terpanpb 1715 1a0OPATOPHBIX ONBITOB U MPAKTUYECKUX padoT. 9 Kiacc
(aBTopwr O. C. I'abpuensn, U. B. AkcéHona).

4. TIpoBepouHblie 1 KOHTPOJIbHBIC PaboThI. 9 kiacc (aBTopsl O. C. 'abpuensH,
. B. Tpury6uak).

5. XuMus B TeCcTax, 3ajlayax v YIpaxHEHUIX. 9 kiace
(aBTopsl O. C. I'abpuensy, U. B. Tpuryouak).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

resh.edu.ru

https://uchi.ru/

do2.rcokoit.ru
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