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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XuUMHUM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeabHOI MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPEACTABICHHbBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (enepanbHOM pabodeil mporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPENoAaBaHus yaeOHOro mpeamera « XuMus»
B 00pa3oBateNbHbIX opranu3anusx Poccuiickoin denepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LENAX, OOUIEeH CTpaTeruu
o0Oy4yeHHUs, BOCHUTAHUA M PA3BUTUS OOYydYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
npeaMera, yCTaHABIIUBAET o0si3aTeNIbHOE peaMETHOE coJiepKaHue,
npeaycMaTpuBaeT pacrpeeieHue €ro Mo KiaccaM M CTPYKTYPUPOBAHUE I10
paznenaM M TEMaM MPOrpaMMbl MO XHMHUHU, OMNPEAENSeT KOJIUYECTBEHHBIE WU
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEABHOCTh M3YUYCHHUS] XUMHU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydYaronIuXxcsi, OMNpeAessieT BO3MOXHOCTH TMpeaMera  Jyis
peanuzanuu TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakXke TpeOOBaHUM K
pe3yibTaTaMm 00y4YeHHUsI XMMUU Ha YPOBHE LI€JIel U3y4YeHUs IIPeAMETa U OCHOBHBIX
BHUJIOB Y4€OHO-MTO3HABATENbHON JESATEIbHOCTH OOYYalollerocss MO0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUS.

3HaHUWE XHUMHHM CIYKUT OCHOBOU st (OpMUpPOBAHUS MHUPOBO33PEHUS
oOyyaroierocsi, ero MpeACTaBICHUN O MAaTEPUATBLHOM E€JUHCTBE MHUPA, BaXKHYIO
poJib UTPatOT (QopMHUpyEeMble XMMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPrUM U 00 SBOJIOIMHU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOH,
MUIIEBOM 1 SKOJIOTHYECKON 0€30MaCHOCTH, MPOOIEM 3paBOOXPAHEHHUS.

N3yuyenune xumuu:

CroCcOOCTBYET  peaju3allid  BO3MOXKHOCTEH 11 caMOpa3BUTUA U
(dbopmupoBaHus KyJIbTYphl JIMYHOCTH, €€ 001IeH U PYHKIIMOHATLHON I'PAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
o0y4aromuxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JeSITENbHOCTH,
AKCIEPUMEHTAIbHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPOGHECCUOHAIBHOU €SI TEIHbHOCTH;

3HAKOMUT €O CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
L[ETTIOCTHOTO B3IJIsSIIa HA €IMHCTBO MPUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATarnoM B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOU IPAMOTHOCTH 00 YyYarolIuXCs;



crocoOCcTBYyeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOU BKJIAJ B SKOJIOTMYECKOE
oOpa3zoBaHue 00YyUYaIOIINXCS.

JlaHHble HampaBlIeHHS B OOYYEHUU XUMUM OOECIEUUBAIOTCS CIEHU(PUKOM
Coep>KaHMsl  y4eOHOro TmpeameTa, KOTOPBIM  SIBISETCS  MeNarorMuecKku
aJanTUPOBAHHBIM OTpaK€HHEeM 0a30BOM HAYKU XMMUHM Ha OMpPEACIEHHOM ATare e€
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOUIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUH XUMHUH, OCHOB
HEOPraHUYECKOM XUMHH M HEKOTOPBIX OTACIBHBIX 3HAUYMMBIX TOHITHU
OPraHUYECKON XUMHHU.

CtpykTypa coAep:KaHHUsl MPOrpaMMbl MO XUMHUU Cc(PopMHUpOBaHA HA OCHOBE
CHUCTEMHOr0 moaxoaa K €€ m3ydeHuro. CojaepkaHu€ CKIAAbIBACTCS U3 CUCTEMBI
MOHATUN 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHUCTEMBbI TOHATHH O XUMHYECKOU
peakiuu. OO0e ATU CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIUITY
MOCJIeIOBATEILHOTO PA3BUTHUS 3HAHUM HAa OCHOBE TEOPETHUECKHUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— llepunognueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMIMUH;

— YYEHHS O CTPOCHHUH aTOMAa U XUMHYECKOMN CBSI3H;

— TMpEeACTaBICHUN 00 JJICKTPOJUTHYCCKOM JTUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTnyeckre 3HAHUA PACCMATPUBAIOTCA HA OCHOBE HAMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO
YpPOBHSL K JIpyrOMY, BBIMIOJNHSSA (DYHKIMU OOBSICHEHHS] W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U TMOJTYYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHMEe TMporpaMMbl IO XHUMHUU  CHOCOOCTBYET  (POpMHUPOBAHUIO
MIPEJICTaBICHUS O XMMHUUYECKON COCTaBJIAIONICH HAyYHOW KapTHHBI MHpA B JIOTUKE
e€ CHUCTEeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM MO3HaHUs B Hayke. M3ydeHue XMUMHUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXaMMU MUPY,
«buomorus. 5—7 kmacce» U «Pusmnka. 7 Kiacey.

[Ipy wu3yyeHMH XUMUU MOPOUCXOAUT (HOPMUPOBAHHE 3HAHUM OCHOB
XUMUYECKOM HAyKU KakK OOJaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIPHOCTA YeJIO0BEeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KYyJIbTYPHI.
3agaya ydyeOHOro mpeaMera COCTOUT B (OPMHUPOBAHUU CHUCTEMbl XUMHUUYECKUX
3HAHUM — BaKHEUIHUX (DAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECCKUX IOJI0KEHUM,
JOCTYNHBIX OOOOIIEHNIA MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B



NpUOOIIEHNN K HAyYHBIM METOJaM T[O3HAHUS TMPU M3YYECHUU BEILIECTB U
XUMHYECKUX peakiuii, B GOPMUPOBAHUN W PA3BUTHH TO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATENBHOM U y4eOHO-HCCIIEI0BATEIbCKON
JEATeNbHOCTH, OCBOCHUM TIpaBUil Oe30macHOro oOpallleHus ¢ BelecTBaMU B
MMOBCEHEBHOM KU3HU.

[Ipy M3y4eHUH XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHUE MPUOOPETU TaKUe IeNH, KaK:

— (QopMHpoBaHUE HWHTEIJIEKTYaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0O00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY NPHUHSTUIO DPEIICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBlICHHOCTh OOYyY€HHS Ha CHCTEMAaTHYEeCKOE MpUOOIIEeHHE
oOyyJaromuxcs K CaMOCTOSITEIbHOW IO3HABATEIbHOM JIEATEIbHOCTH, HAaYYHBIM
MEeTOJaM TO3HaHUsA, (POPMHUPYIOIIMM MOTHUBAIMIO M PAa3BUTHE CIOCOOHOCTEH K
XAMHH,

— o0ecIeueHne yCaoBUid, CIOCOOCTBYIONIUX MPHUOOPETEHUIO 00YyYaOIUMHUCS
OMbITa PA3HOOOPA3HOU JEATENLHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KIHOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIONIUX YHHUBEPCAJIbHOE 3HAUEHUE s
Pa3IUYHBIX BUIOB JIEATCILHOCTH;

— (¢opmupoBanue o0mell QYHKIHMOHAIBHOW UM €CTECTBEHHO-HAy4YHOU
rPAMOTHOCTH, B TOM 4YHUCJE YMEHUW OOBICHATH U OLECHUBATH SIBICHUS
OKPY’KAIOIIEro MHpA, MCHOJIb3Ysl 3HAHUS WU OMbIT, MOJYYEHHbIE MPU HU3YUYCHUU
XAMHH, TPUMEHITh WX TPH PEIIeHUH MpoOJeM B TMOBCEAHEBHON JXH3HU U
TPYZIOBOU JEATEIIBHOCTH;

— ((opMupoBanre y OOydarOUUMXCSi TyMaHUCTHUYECKUX OTHOIICHHI,
MOHUMAHUS TIEHHOCTH XUMHUYECKUX 3HAHWA JJIs BBIPAOOTKH DKOJIOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUST B OBITY W TPYJIOBOM JESTEIBHOCTH B LEIAX
COXPAaHEHUS CBOETO 3JI0POBbS U OKPYKAKOIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAIMH K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHUS OOIICYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpO(uIisi U HAMPaBICHHOCTH JaJbHEUIIIETO
00yUeHMUS.

OO0miee 4YMCIO 4YacoB, OTBEAEHHBIX IS M3Y4YEHUS XUMUM HAa YPOBHE
OCHOBHOTO 0011ero 00pa3zoBanusi, coctaniseT 134 yaca: B 8 kiacce — 68 yacoB (2
yaca B HEJIEI0), B 9 kitacce — 66 4acoB (2 yaca B HEJICIIO).



COIEPKAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XUMUK B KU3HU YEJIOBEKA. XMMUs B CUCTEME HayK.
Tena m BemecTBa. PU3NYECKHME CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSHUE
BemecTB. lloHsATHE O MeTOnax MO3HAaHHWS B XMUMUH. UHCThIE BEIIECTBA U CMECH.
CnocoOblI pa3aenaeHus: CMeCeH.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE 3JIeMeHTbl. CHMBOIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCT aTOMOB XUMHUYECKHX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT aToOMHasg Macca.
OtHOcuTENBHAS MOJEKYJIsSIpHAsA Macca. MaccoBas 01 XUMUYECKOTO JJIEMEHTA B
COCMHECHUMU.

KommuecTBo BemecrBa. Moib. MonsipHas Mmacca. B3auMoCBsI3bp KOJIMUECTBA,
Macchbl W 4YHuCJa CTPYKTYpHBIX €IMHMI] BemlecTBa. Pacuérel mo Qopmynam
XUMHAYECKUX COCTUHEHUM.

PU3UYECKUE U XUMHUYECKUE SIBIICHUS. XUMHUYECKasl peakvs U €€ MPU3HAKU.
3aKOH COXpaHEHHUsI MacChl BelIeCTB. XUMHUYecKue ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEaKIUii (COeUHEHUS, Pa3I0KEeHHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuui IKCnepumenm:

3HAKOMCTBO C XMMHUUYECKOHN MOCYAOW, mpaBWiaMu pabOThl B 1abOpaToOpuu U
npuéMaMu oOpailleHus ¢ J1abopaTOpPHBIM O0OPYJIOBAHUEM, U3YYCHUE U ONHCAHUE
(du3MYeCKX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJII0JCHUE
¢uznyeckux (IMJIaBIIEHHE BOCKA, TasHUE JibJla, pacTUpPAHHUE caxapa B CTYIIKE,
KUIIEHUE U KOHACHCAIUS BOJAbI) U XUMHUYECKHX (FOPEHHE CBEUHU, MPOKAIMBAHUE
MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTOM) SBICHUN, HAOII0ACHUE U
OMHMCaHUE TMPU3HAKOB MPOTEKAHUS XUMUUECKUX peakluil (pa3imokeHue caxapa,
B3aUMOJICHCTBUE CEPHOU KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUIPOKCUIA
menu (I1) mpu HarpeBanuu, B3auMOJIEHCTBHE Kele3a ¢ pacTBopoM conu meau (1),
M3YUYEHHE CHOCOOOB pa3/elieHHs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (UiIbTpPOBaHUE,
BBITIApUMBAHUE, AUCTUIUISIIUSA, XpoMaTorpadusi, MpoBEICHUE OYUCTKU MOBAPEHHON
COJIU, HAONIOJIEHWE W  ONHCAaHUE  PEe3yJbTaTOB  MPOBEJACHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3/IaHUE MOJEJIEN MOJIEKYI
(IIapOCTEPIKHEBBIX ).

BaxHellne npeacTaBuTe/ i HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopoa — 3J1€MEHT M IPOCTOE
BellecTBO. HaxokaeHue kuciopoja B Mpupone, (puznueckue M XUMHUUYECKHUE
cBoictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl



MOJIyYeHHUsI KHUCIOpoJla B JaboOpaTopuud U MPOMBIIUIEHHOCTH. Kpyrosopor
KuCI0poja B mpupojae. O30H — aJuIoTpornHas MOAU(UKAIIASI KUCIOPOa.

TennoBoil 3P¢deKT XUMUYECKOM peakiuuh, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- W SHJIOTEPMHUYECKUE pEaKUMH. TOIUIMBO: yrojib M METaH. 3arps3HEHUE
BO3/1yXa, yCUJIEHHE MapHUKOBOro 3¢ (dekTa, pa3pylieHue 030HOBOrO CIIOS.

Bomopon — »memeHnT m mpoctoe BemecTtBo. Haxoxknenue Bomopona B
npuposie, (U3MYECKMEe U XUMHUYECKHUE CBOWCTBA, NPUMEHEHUE, CIIOCOObI
nonyyenus. Kucnotsl u comnu.

Momnsipabiif 00bEM ra3oB. Pacu€Tsl M0 XUMHUYECKUM YPaBHEHHUSIM.

du3nyeckue CBOMCTBA BOAbl. Boma Kkak pacTBopuTesb. PacTBOpHI.
HacplllieHHbIE M HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Jis1 BEIIECTBA B paCTBOpE. XMUMHYECKHE CBOMCTBA BOJIbl. OCHOBaHUSI.
Ponp pacTBOpOB B mpUpoJie U B KU3HU uyeloBeka. KpyroBopoT Bozibl B IpUPO/IE.
3arps3HeHne NpupoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJIHBIX BOJ.

Knaccudukanus nHeopranmdeckux coenuHeHuil. Oxcunpl. Knaccudukarus
OKCUJIOB:  cosieoOpasyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEepHbIE) U
HecosneoOpaszyrone. Homenknatypa oxcuaoB. Dusnyeckue U XUMHUUYECKHE
CBOMCTBA OKCUOB. [lomyuenne okcuaos.

OcHoBanus. Knaccudukanuss oOcCHOBaHUM: IWIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMmenkiarypa ocHoBaHui. PU3NYECKHE W XUMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHnne oCHOBaHUH.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. dusndyeckue u
XUMHUYECKHE CBOWCTBa KHUCIOT. Psn axktuBHoctm metasuioB H. H. bekerona.
ITony4yeHue KUCIIOT.

Comu. Homenknarypa comneil. u3ndeckue u XUMHUYECKHE CBOMCTBA COJIEH.
Ilonmyuenue comnen.

I'eHeTnueckas CBSA3b MEXKY KJIACCaMU HEOPTaHUYECKUX COCTMHEHU.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONMPEAECICHHUE COAECPKAHUS KHCIOPOAa B BO3AYyX€, MOJIYUYEHHUE,
coOupaHue, paclio3HaBaHUE U U3YyYEHUE CBOICTB KHUCIOpOJa, HAONIOJEHUE
B3aMMOJICUCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHHUS U
MpeKpalleHusl TopeHus (Mmoxapa), O3HaKOMJICHHME C O0Opa3laMH OKCUJIOB U
OMHUCaHUE WX CBOMCTB, MOJy4YE€HHE, COOMpaHUE, PACIIO3HABAHUE U H3yUYCHHE
CBOMCTB BOAOpoJia (TropeHue), B3aummojiehHcTBUe Bogopoaa ¢ okcuaoMm menu (II)
(BO3MOKHO HCITOJIb30BaHUE BHACOMATEPUAIIOB), HAOMIOICHHE 00pa3lOB BEIIECTB
KOJIMYECTBOM |1 MOJb, HCCIENOBaHHE OCOOCHHOCTEM pAaCTBOPEHMS BEILECTB C
Pa3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBJIEHHUE PACTBOPOB C OMNPEACIEHHOU
MAacCOBOM J10JI€Ml pacTBOPEHHOIO BEIIECTBA, B3aUMOJCUCTBUE BOJbBI C METAJJIAMU
(matpueM ®  KajgplKeM) (BO3MOXXKHO  MCIIOJIB30BAaHHE  BHJICOMATEPHAJIOB),



uccieoBaHue o0pa3lloB  HEOPraHMYECKUX BEHIECTB PA3JIUYHBIX  KJIACCOB,
HaOII0/ICHUEe U3MEHEHUSI OKPACKU MHJMKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH,
u3yueHue B3aumojeicTBusa okcuaa meau (II) ¢ pacTBopom cepHOM KHUCIOTHI,
KUCJIOT C METaUIaMH, PEaKIU{d HEeUTpalu3aluu, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHMWH, BBITECHEHUE OJIHOTO METaljla JAPYTMM W3 PacTBOpPA COJM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 3a/ad N0 TeMe «BaxHeliine KIacChl HEOPraHUYECKHX
COEIUHECHUI.

Iepuognuecknii 3axkoH u Ilepuoamyeckass cucrema XHUMHYECKHX
ieMeHToB JI. U. MenaeaeeBa. CrpoeHue aTomoB. XMMHYECKasi CBA3b.
OKHCIUTETBbHO-BOCCTAHOBUTE/IbHBIE PeaKIUuU

[lepBble MOMBITKK KiIacCU(UKAMK XUMHUUYECKUX 3JeMeHTOB. [lonsitue o
IpyIIax CXOJHBIX 3JIEMEHTOB (IETOYHbIE U MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMpOTEPHBIE OKCHIbI
Y TUAPOKCUBL.

[Tepnoguueckuii 3akoH. [leproanyeckast cucteMa XMMHUYECKUX 3JIEMEHTOB /.
N. MenngeneeBa.  KoporkomepuogHas W JJIUMHHONEpUOAHAasT  (POPMBI
[Tepnoguueckoit cuctemMbl xumMudeckux 3neMeHToB [[. . MenneneeBa. [lepuoabl
n rpynnbl. OuU3ndeckuii CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB IEpHUOJA U
TPYIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siaep. M3otonsl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TNeEpBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonnueckoit cucrtemsl [[. M. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA I1I0 €ro MoJioKeHuto B Ilepuoanueckoi cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs paguyca aTOMOB XHMHWYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOKWCTB 10 TPYyNIaM U NEPUOTAM.

3nauenue [leproanueckoro 3akoHa u [leppoandeckoil CUCTEMbl XUMHUECKHX
AJIEMEHTOB Il pa3BUTUs Hayku M mpakTuku. J[. . MenneneeB — yd€HbI U
rpakaHVH.

Xumuyeckass cBaA3b. KoBajieHTHass (ToJisipHass W HEMOJISIpHAsi) CBSA3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHuss.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
ITpoueccrl OKUCIIEHUS 1 BOCCTaHOBJIEHU. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKChepumenm:

U3yuyeHHE O0pa3lioB BEHIECTB METANIOB M HEMETAJUIOB, B3aUMOJCHCTBHE
TUAPOKCHIA LHWHKA C PacTBOpaMy KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakiyu pa3ioKeHUs, COSAUHEHUS ).



Meostcnpeomemmuoie ceasu

Peanuzammsi MeXIpEeAMETHBIX CBSI3€M MPU HM3YYCHWH XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. UYEpe3 UCIOJIb30BAaHWE KaK OOIMHUX €CTeCTBEHHO-HAYYHBIX
MOHSATHM, TaK W MOHSATHH, SBJISIONIUXCS CUCTEMHBIMH JJIS OTACIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIC TIOHITHUS: HAYYHBIA (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalnu3, CHUHTe3, KilaccupUKaMsi, TNEePUOIUIHOCTh, HaOIIOACHNUE,
AKCIICPUMEHT, MOACITMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHUE.

dusnka: wmaTepus, aToM, DOJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIHU],
H30TOTBI, PAMOAKTHBHOCTH, MOJIEKYJa, dJIEKTPUUECKHUNA 3apsi/i, BEIIECTBO, TEIO,
00BbEM, arperaTHOE COCTOSHHE BEIECTBA, Ta3, (DM3WUYSCKUC BEIUYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: dorocunTes, Apixanue, onocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEpaAIbl, TOPHBIE MOPOJIHI,
TMOJIC3HBIC MCKOIIAeMbIE, TOTTUBO, BOTHBIE PECYPCHI.

9 KUIIACC

BemrecTBo B XUMH4YeCcKasi peakmus

[Tepnoauueckuii 3akoH. [leproanyueckas cucreMa XUMHUYECKUX 2JIEMEHTOB /.
N. MenneneeBa. CtpoeHue atomMoB. 3aKOHOMEPHOCTM B H3MEHEHHUM CBOMCTB
XUMHYECKUX JJIEMEHTOB TMEPBBIX TPEX MNEPUOJIOB, Kalus, KalblUsd H UX
COCUHEHUN B COOTBETCTBUU C IIOJOXKEHHUEM 3IJIEMEHTOB B Ilepuoanueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUIBI XMMHYECKOW CBA3U. THIMBI KPUCTAIIIMYECKHX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMUYECKOW PEIIETKU U
BHJIa XUMHUYECKOU CBA3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPTaHUYECKUX
COEIMHEHUMN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukaius XuMHUUECKUX PEaKIUi MO pa3IudHbIM MPU3HAKaM (110 YHCITy
M COCTaBy YYacCTBYIOUIMX B PEAKIMHU BEIIECTB, MO TEIIOBOMY 3(ddeKkTy, Mo
M3MEHEHUIO CTENEHEW OKUCICHMS] XUMHYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U SIHIOTEPMUUYECKUE PEAKIIUH, TEPMOXUMHUUECKUE
YpaBHEHUS.

[lonsiTue o ckopoctu xumuyecko peakiuu. [lonstue o0 oOpaTUMBIX H
HEOOpaTUMBIX XHMHYECKUX peakiusax. [IoHATHE O TOMOTEHHBIX M TeTePOreHHBIX
peakuusax. [lonstue o karanuse. [lousiTne 0 xXuMuueckom paBHoBeCcHU. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOM pEAKIUU M TOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.



OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIBbHO-BOCCTAHOBUTEIBHOU peaKuu. CocraBienue YpaBHEHUI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMil ¢  HUCHOJb30BaHUEM  METOJa
AIEKTPOHHOTO OanaHca.

Teopust FNEKTPOTUTHUECKON AUCCOIUALINH. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IUYHBIMU BUIAMU
xumuyeckoi cBsizu. Crenens gucconuanuu. CUibHbBIC U CIa0bIe SJIEKTPOIUTHI.

Peakniun noHHoro oOMeHa. Y cinoBusi MPOTEKaHUSI peakuii MOHHOTO OOMEHa,
MOJHBIE W COKpallEHHbIE HMOHHBIE YypaBHEHUs peakiuid. CBOWCTBA KHCIOT,
OCHOBaHMWA U COJIed B CBET€ TMPEJACTABICHUNH OO0 DIIEKTPOJIUTHUECKOMN
nucconuanuu. KauecTBeHHbIe peakiiuu Ha UOHBI. [loHsATHE O TUAPOIU3E COJEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJENISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYEeCKUX
BEILIECTB — METAJUIOB M HEMeTa/uioB (TpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJmopua HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeakiuu
OT BO3JCHUCTBHUS PA3NUYHBIX (PAKTOPOB, HUCCIAETOBAHUE BIEKTPONPOBOIHOCTHU
pacTBOpPOB BEIIECTB, MpOIEcca AUCCOLMAIMU KHUCJIOT, IIeJoYed U cojiel
(BO3MOXKHO  HCHOJIb30BAaHME BHJIEO MaTepualoB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuii HOHHOro  OoOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIbITOB,
WUTIOCTPUPYIOLIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3ioKeHUs, COCAUHEHUS), paClO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOINBI0O KAauyeCTBEHHBIX pEaKIMid Ha HWOHBI, pelICHUe
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMeTa/ibl U MX coeTMHEHUSA

OOmiass xapakTepucTHKa rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XUMHYECKHE CBOWCTBA Ha TMpUMEpe  XJjopa
(B3aMMOJICCTBHE C MeETaJUIaMH, HEeMeTallJlaMH, Iejao4amMu). XJIOPOBOIOPO/I.
ComndHasi KHCIIOTa, XMMUYECKUE CBOWMCTBA, IMOJYyYECHHUE, NMpUMEHEHHE. JlelicTBue
XJIOpa U XJIOPOBOJOPOJA HA OpraHu3M 4YesjoBeKa. BakHeilline XJIOpuabl U UX
HaxO0XJICHHE B IPUPO/IE.

O6mas xapaktepucTuka 3nemMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTereHH okucieHus. CTpoeHue M (PuU3NUecKue CBOWUCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U CEPhbl. AJUIOTPONHBIE MOJU(PUKAIIMKN KUCTOPOa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBoopos, cTpoeHue, Gu3nvecKkue u
XUMUYEeCKre cBOMCTBA. OKCUABI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
Cepnast kuciora, (U3MUECKHE U XUMHUYECKHME CBOWcTBa (00mMe Kak
MpeACTaBUTENs Kllacca KHUCJIOT M chenuduyueckue). XUMUYECKHE pEeaKIluy,



JeXanmMe B OCHOBE IPOMBIIIJIEHHOTO CHOco0a TMOMYYEHUs] CEPHOM KHUCIOTHI.
[Tpumenenune cepHoil KUCIOThl. CONMM CEPHOM KUCIIOTHI, KAYECTBEHHAS] PEAKLIHS Ha
cynbdar-uoH. HaxoxaeHnue cepsl U €€ COEOUHEHHM B TpuUpojie. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSMH cepbl (KHUCIOTHBIE HOXK[IH,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CITIOCOOBI €r0 MPeI0TBPAICHUS.

O6mas xapaktepuctrka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. A30T, pacIpOCTPaHEHHE B MPUPOJE,
(dbuznyeckre U XuMudeckre cBoicTra. KpyroBopot azora B npupoje. AMMUaK, ero
(dbu3nYecCKre U XUMUYECKUE CBOMCTBA, MoJlyueHue u npuMmeHenue. Coinu aMMOHUS,
ux (pU3nyYecKre U XMMHYECKHUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ TmoyiydyeHue, (PU3NUEeCKue U XUMHUYECKHUE
cBoMcTBa (0OIIMEe Kak TMPENCTaBUTENs Kiacca KHUCIOT U creruduyueckue).
Hcnonp3oBaHue HUTpPATOB M COJEH aMMOHHS B KadeCTBE MHUHEPAIbHBIX
yao0peHuid. XuMHUUECKOE 3arpsA3HEHUE OKPYKAIoIIe Cpeibl COEIMHEHUSIMUA a30Ta
(KUCIIOTHBIE JTOXIW, 3arpsi3HEHUE BO3AyXa, NOuBbl U BoaoéMoB). Docdop,
ajioTponHsie Mogudukanuu Gocdopa, PuznUecKkue U XUMHUYECKHE CBOMCTBA.
Oxkcun pocdopa (V) u pochopnas kuciaora, Gu3ndecKre 1 XUMUIECKHE CBOMCTBA,
nonyuyenue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPATBHBIX YI0OPEHUIA.

O6mas xapaktepucTuka 3mnemMeHTOB [VA-rpymnmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpoJd,  alUIOTPOIHBIE
Moau(pUKallUM, pacIpOCTpaHEHUE B NPUPOJE, (PUINUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouums. Kpyrosopot yriepona B mpupojse. Okcuabl yriepoaa, ux
duznyeckre W XUMUYECKHE CBOWMCTBA, JEWCTBHE Ha JKUBBIE OPTraHU3MBI,
MOJIyYEHUE U TMPUMEHEHHUE. DKOJIOTHYECKHE TPOOJIEMBI, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a rin00anbHOrO TMOTEIJICHUS KIUMarTa, HTapHUKOBBIM
a¢dexT. YronpHas KuCiIoTa U €€ Colu, nX (U3NUYECKUEe M XUMHUUYECKHE CBOMCTBA,
nojxyuyeHue W npuMmeHenwe. KauecTBeHHas peakuusi Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIIbCKOM
XO35IUCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPTAHUYECKUX BEIIECTBAX KAK O COCAMHEHUIX
yriepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIIEPUH, YKCYCHAsl KUCIIOTA).
[IpuponHble HCTOYHUKH YIJIEBOAOPOAOB (Yrojib, NPUPOJHBINA Tra3, HEPTH),
MPOAYKTHl UX MepepadoTku (OEH3UH), UX pOJb B OBITY U HPOMBIIIICHHOCTH.
[lonsiTie 0 OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: XKUPaX, OCNKaX, YriIeBoJAaX — U UX
poJii B KWM3HU 4eloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCAUHEHUM.

KpeMHuii, ero ¢usnueckue M XHMHYECKHE CBOICTBA, IOJy4YECHHE M
npumenenne. CoenuHeHus: KpeMHusi B mpupojne. OOimiue mnpenacraBieHus 00
okcuge kpemuus (IV) u kpemuueBoit kucinore. CUIMKATBI, UX UCIOJIb30BAHUE B



ObITY, B MPOMBINUICHHOCTU. BaxxHellue cTpouTenbHbIe MaTepHalbl: KepaMHKa,
CTEKJIO, IIeMEHT, OeToH, kene300eToH. [IpobaeMpl G€30MacHOr0 HCMOJIb30BAHUS
CTPOUTENbHBIX MAaTEpPUAJIOB B MOBCEAHEBHOMN KU3HU.

Xumuueckuit IKCnepumenn:

M3yueHHEe 00pa3I0OB HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHOW KUCIIOTHI,
MPOBEJICHNE KAYeCTBEHHBIX PEaKINil Ha XJIOPUA-UOHBI U HAOIIOJICHHE TTPU3HAKOB
WX TPOTEKaHWUsI, OMBITHI, OTpaxaromue (U3NYECKHUEe M XUMUYECKHUE CBOWCTBA
rajJloreHOB M WX COEAMHEHHUM (BO3MOXKHO HCIOJIb30BAHHE BHIEOMATEPUAIIOB),
O3HaKOMJICHHME ¢ oOpaslamMu XJOpUAOB (TJIOTEHUIOB), O3HAKOMJIEHHE C
oOpasmamMmu  ceppl U €€  CcOoeAMHEHMSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), HAOJIIOJCHUE TMpollecca OOYIIIMBAaHUS caxapa IMoj JeHCTBUEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, M3y4eHUE XHUMHUYECKUX CBOWCTB
pa30aBIeHHON CEPHOUN KHUCIOTHI, MPOBEJEHNE KaYeCTBEHHOU peakinu Ha Ccyiabdar-
WOH U HaAOJNIOJieHHWE MpuU3HaKa €€ MPOTEKaHMs, O3HAKOMIICHHE C (U3UUYECKUMU
CBOMCTBaMHu a30Ta, (ochopa M HUX COEAUHEHUU (BO3MOKHO HCHOJIB30BaHUE
BHJIEOMATEpUANIOB), oOpasiiaMu a30THBIX U (POCHOPHBIX yIOOpEeHUI, TOJydeHue,
coOupaHue, pacro3HaBaHWE U H3YYCHUE CBOWCTB amMMuaka, MPOBEJICHHE
KaueCTBEHHBIX PEaklMii Ha MOH aMMOHHUS U ¢ochaT-uOH U U3YYEHUE MPU3HAKOB
WX IPOTEKaHUsl, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEIBIO
(BO3MO>KHO UCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), U3yUYCHUE Mojenei
KPUCTAJIUTMYECKUX PEIIETOK anMasza, rpadura, QysuiepeHa, O3HaAKOMIICEHHE C
MPOIIECCOM  aACOPOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOTa3a, MOJIydeHUE, COOMpaHue, pacro3HaBaHUE U U3YUYEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJEHNE KAUYeCTBEHHBIX peakiuii Ha KapOoOHAT U
CUJIMKAT-UOHBl W UW3yYE€HHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMENH CHUIMKATHOM TPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelnme HeMeTallIbl U UX COSTUHEHUS».

MeTausbl 1 UX COeIMHEHUS

OO6mias xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux mnonoxeHus B llepuomumueckont cucremMe xumuueckux diemeHtos J[. H.
MengeneeBa u ctpoeHus aToMOB. CTpoeHHe MeTajuioB. Metaminyeckasl CBs3b U
METAJJIMYECKasl ~ KpUCTaUIMUecKas  pemiéTka.  DJICKTPOXUMUYECKUU  pAll
HanpsbkeHuil metamioB. Ouznueckue U XMMHUYECKUE CBOMCTBAa MeTaiuioB. OOmue
crocoObl moyueHuss MeTawioB. [loHATHE O KOPpPO3UHM METaJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTyH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIIIIEHHOCTH.

[[lenouynsie mMeTamibl: noyioxenue B llepronnueckoil cucTeMe XUMUYECKUX
anemeHTOB JI. 1. MeHneneeBa, CTpoeHME HMX aTOMOB, HAaXO0XIECHUE B NPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpust U Kaiausi). OKCUIbl U



TUAPOKCHABI HATpusd W Kanus. [IpuMeHeHue IIEeNOYHBIX METauIOB U HUX
COECIMHEHU.

[IlenoyHO3EMENBHBIE METAJUIBI MAarHuii W KaJIbIUW: TMOJIOXKEHUE B
ITepuonnueckoin cucteMe xumuueckux snemeHtoB J[. 1. MenneneeBa, cTpoeHue
MX aTOMOB, HaX0XJeHUE B npupoae. PU3nuecKkne 1 XMMHYECKHE CBOMCTBA MarHus
u Kanblus. Baxnelmme coequHeHus] KaublUs (OKCHI, TUIPOKCUI, COJIH).
KécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUS.

AnroMuHUN: I0JI0)KeHUE B [leproanueckoil CUCTeME XUMUYECKUX JJIEMEHTOB
J. . MenneneeBa, cTpoeHHE aToma, HaxoxkaeHue B npupone. dusmueckue u
XUMUYECKHE CBOMCTBA altOMUHUS. AM(OTEpHBIE CBOMCTBAa OKCHAA U TUIIPOKCHU]IA
ATIOMUHHSL.

Kenezo: nmonoxenue B [leproandeckoi cucTeMe XUMHUYECKUX 3JI€MEHTOB /I,
. MenneneeBa, cTpoeHHME aToma, HAxXOXICHUE B Ipupone. dusndeckue u
XUMUYECKHE CBOMCTBA ele3a. OKCUbl, THAPOKCUIBI U conu xkenesa (11) u xxenesza
(III), nx cocraB, CBOMCTBA U MOTYyYECHHE.

Xumuueckuui IKChepumenm:

O3HAKOMJICHHE C O0O0pa3llaMl METAJJIOB W CIUIAaBOB, HUX (DU3UUYECKUMU
CBOMCTBaMH, M3y4Y€HHE PE3yJIbTaTOB  KOPPO3UHU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCUCTBUSL OKCHJA
KaJIbIIUSl W HATpusi C BOJOM (BO3MOXHO HCIOJIb30BaHUE BHICOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, POLECCAa TOPEHHUS Kejle3a B KUCIOPOJe
(BO3MOKHO  HCMOJB30BAHUE  BUJEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIMi HAa WOHBI: MarHus, KajblMs, allOMUHHUS, [IUHKA, KeJe3a
(I1) u xeneza (I11), meau (II), HabmroaeHUE U OMKUCaHUE MPOLIECCOB OKPAIIMBAHUS
IJJaMEHU MOHAMU HATpusl, Kalus W Kaiablusi (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUJIPOKCUJA [IMHKA, PEUICHHE SKCIIEPUMEHTAIIBHBIX 3a/1ad 1o TeMe «BakHenmume
METAJUIBI U KX COCTUHEHUSIY.

XuMus ¥ OKpYyxKaLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOW JXKM3HHM 4YellOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakiuil B ObiTy. [lepBas momoiib npu
XUMHAYECKHUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYKawliell cpeabl (MpeaenbHas JO0myCTUMAs
KOHIIeHTpaius Bemiects, nanee — [1JIK). Poiap xumMuu B penieHun 3KOJIOTHYECKUX
npo0JieM.

Xumuueckuii IKCnepumenm:

u3yueHue o0pa3lloB MaTepuanoB (CTEKJIO, CIUIABbl METAUIOB, MOJUMEPHbBIC
MaTepuarbl).



Mesrcnpeomemmnie cea3u

Peanuzanus MeXNpeIMETHBIX CBS3€d MpU U3YYEHUM XUMUM B 9 Kiacce
OCYIIECTBIJISIETCSL 4e€pe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
MOHATHUH, TaK W TIOHITHH, SIBISIOMUXCS CUCTEMHBIMH JIJIST OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOTI'O IMKJIA.

OO0mMe ecTeCTBEHHO-HAy4YHbIE TMOHSTHS: HAay4YHBIM (DakT, TUMoOTe3a, 3aKOH,
TEOpHsl, aHaiu3, CHUHTE3, KilaccuPUKalus, TMePUOJUIHOCTh, HAOIIOJCHUE,
AKCHEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHUE, MOJIeNb, SBICHUE, NAPHUKOBBIN
3¢ deKT, TeXHOIOTHS, MaTEPHATIBI.

dusnka: maTepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIMbI, PaJUOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUM 3apsji, MPOBOJHHKHU,
MOJYNIPOBOAHUKH, JTUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperatHoe COCTOSIHUE BEIIECTBa, I'a3, PpacTBOP, PACTBOPUMOCTH, KPUCTAIITUYECKAS
pemeéTka, CriaBbl, (PU3UYECKUE BEIUYUHBI, CAMHUIBI MU3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢dorocunTes, npixaHue, Ouocdepa, 3KOCUCTEMa, MHUHEPAIbHBIC
yA0OpEHUs, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbBIE BEIIECTBRA.

['eorpadusi: armocdepa, runpocdepa, MUHEpaAIbl, TOPHBIE MOPOJIHI,
MOJIE3HbIE UCKOIAEeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATHBI

JInyHOCTHBIE PpE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XO0J€ OOyYeHHMs] XUMUU B E€IMHCTBE Yy4eOHOH H
BOCITUTATEIIbHON AEATEIbHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMU POCCHUMUCKUMU
COIIMOKYJIbTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B
oOlllecTBe TMpaBWJIaMM W HOPMaMH T[OBEACHUS M CIOCOOCTBYIOT mMpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIM3AIIUNA 00yUYarOIIXCS.

JInyHOCTHBIE ~ pE3ydbTaThl  OTPAXKAOT  TOTOBHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBAThCS ~ CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlUd U
pacIIMpeHue onbITa AEATEIHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMSI:

LIEHHOCTHOT'O OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
W HAaydyHOMY HACJEAWI0, MOHUMAHUS 3HAYCHUS XUMUUYECKONW HAyKH B KU3HU
COBPEMEHHOI'0 OOIIEeCTBa, CIIOCOOHOCTH BIIaJIETh JOCTOBEpPHON HMHMOpMalueit o
MEePEIOBBIX JOCTIKCHUSAX M OTKPBITHUAX MHPOBONM W OTEYECTBEHHOM XHMHUU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rpaKaIaHCKOTr0 BOCIIUTAHMSA:

MPEJICTaBICHUS] O COIMAJIbHBIX HOPMax M TMpaBUJaX MEXKINYHOCTHBIX
OTHOILIEHUHN B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIeNOBaTEIbCKOM, TBOPYECKOM M JAPYTHX  BHJAX
NEATEIPHOCTH, TOTOBHOCTH K Pa3sHOOOpAa3HOM COBMECTHOW JAEATEIbHOCTH IMPHU
BBITIOJTHEHUM Y4YEOHBIX, TMO3HABATEIbHBIX 3a7a4, BBIOTHEHUN XUMHUYECKUX
AKCHEPUMEHTOB, CO3IAHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHUIO
M B3aWMOIIOMOIIM B TPOIECCE HATOM Y4eOHOM MEATEIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE IIOBEACHWE W TNOCTYIIKM CBOMX TOBApPUILEH C MO3HUIUU
HPABCTBECHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIICACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKIvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU WU COCTABJISIONINE
OCHOBY ISl TIOHUMaHUsI CYIIHOCTH HAayYHOW KapTHHBI MHpa, MPEIACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MNPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJTHOMN CPEZION, O POJIM XMMHUU B TO3HAHUY ATHUX 3aKOHOMEPHOCTEH;;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA TMOJYYEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIC MJii OOBSICHEHHS HAOJIOJaeMbIX MPOIIECCOB M SBJICHUM,
MO3HABATEIbHON, MH(OPMAIMOHHOW M YUTATEIbCKON KYyJIbTYpPbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSATEIBHOM pabOThl € YYEOHBIMM TEKCTaMH, CIPABOYHOU



JTUTEpPaTypor, JOCTYNHBIMU TEXHUYECKUMU CPEACTBAaMH HUHQPOPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHUI0O M TMO3HAHMIO, JTI0003HATENIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  camM000pa30BaHWIO, TPOEKTHOM H  HCCIEIOBATEIbCKOU
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMPABJICHHOCTH M YPOBHS OOy4YeHHUS B
JlaabHENIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH U3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHUE TOCIEICTBUU U
HETMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOT0JIsl, HAPKOTUKOB, KYPEHHUS ),
HEOOXOJUMOCTH COONIIOZIEHUs TMpaBwil O€30MacHOCTH TpU  OOpalleHuu C
XUMUYECKUMU BEIIECTBAMU B OBITY U PeaIbHOM KU3HH;

5) Tpy10BOr0 BOCIIUTAHNS:

MHTEpEC K MPAKTUYECKOMY M3Yy4EeHUI0 podeccuii U TpyJa pa3IudHoro poja,
YBOKEHHE K TPYAy M pe3yibTaTaM TPYIOBOM AEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHHSI TPEJAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOP
WHJIMBUAYaJbHON TPACKTOPUHU MPOJIOKEHUsI 00pa30BaHus ¢ yUETOM JIMYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycnenrHou npodeccuoHanbHOM IeITeIbHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTbH aIallTUPOBATHCA B MPO(EeCCHOHATBLHON CPEJIE;

6) PK0JIOrn4eCcKOro BOCIIMTAHMS:

AKOJIOTUYECKHU 11eJ1IeCO00pa3HOEe OTHOILICHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUs, OHUMAaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHoro o0Opa3a KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3UYECKOMY M TMCHUXMYECKOMY 3J0POBbIO, OCO3HAHUE IIEHHOCTU COOJIOJICHHS
MpaBuUil 0€30MACHOTO MOBEICHUSI TPU pabOTeE C BEIIECTBAMU, a TAK)KE B CUTyalUAX,
YTPOKAIOMIUX 3I0POBBIO U )KU3HU JIO/CH;

CIIOCOOHOCTU MPUMEHSITh 3HAHUS, MOJy4YaeMble MPU U3YYECHUU XUMHH, IJIS
pelieHus 3a/1a4, CBSI3aHHbIX C OKPY’KAIOIIEH MPUPOTHON Cpe/loH, AJis MOBBIIICHUS
YPOBHSI  DKOJOTUYECKOW  KyJbTYpbl, OCO3HAHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJeM M MyTed UX PEIICHHs] MOCPECTBOM METOJI0OB XUMUH,
AKOJIOTUYECKOTO MBIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COIMAIIBHON MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MmeTanpeaMETHBIX pe3yJIbTATOB BBIACISAIOT 3HAUYUMbBIC IS
dbopMHUpOBaHUS MHPOBO33pPEHUsS OOIEHAy4YHbIE TOHATUSA (3aKOH, TEOpHs,
MPUHIIUIL, TUTIOTE3a, (PAKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYTOe.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWI U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOM



HAay4YHOUW KapTUHE MUpa, U YHUBEPCAIbHbIC yueOHbIE NeMCTBUS (IT03HABATENIbHbIE,
KOMMYHHUKATUBHBIE, PETYJISITUBHBIE), KOTOpbIe oOOecheunBalOT (GopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAIbLHbIE YYeOHbIE NeiiCTBUSA

Bba3oBble 1oruyeckue aeiicTBUA:

YMEHHUS HCIMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUH
3HAaHUMN: PAaCKPBIBATh CMBICI XMMHUYECKUX MOHSATUN (BBIACIATH UX XapaKTEpHbIC
MPU3HAKU, YCTaHABIMBATh B3aUMOCBSI3b C JPYTMMU MOHSITUSAMH), UCIOIb30BAThH
MOHATHUS JUIsl OOBSCHEHUS! OTNIENbHBIX (DAKTOB U SIBJICHUI, BHIOUPATh OCHOBAHUS U
KpUTEpUU JUISl KIACCU(PUKAIMU XMMHYECKHX BEIECTB U XUMUUYECKUX pEaKIui,
YCTaHaBJIUBaTh MPUUYUHHO-CIEJCTBEHHBIE CBSI3M MEXIYy OOBEKTAMU H3Yy4YEHUS,
CTPOUTH JIOTUUECKUE PACCYXACHUS (MHAYKTUBHBIC, IENYKTUBHBIE, 10 aHAJIOTHUN),
JIeaTh BBIBOJBI U 3aKIIIOUCHHUS;

yMEHHE TMPUMEHSATh B Tpollecce IMO3HAHMUS TOHATUSA (IpPEeAMETHBIE U
METanpeIMETHBIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCTIONb3yEMbIE B XUMUH,
npeoOpa3oBBIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKHI 3HAK (CHUMBOJI d3JIEMEHTa), XUMH4YecKass ¢(opmylia U ypaBHEHUE
XUMUYECKOU peakiuu — MpU PEHIeHUH Y4eOHO-TI03HABATENIbHBIX 3a/1a4, C YUETOM
ATUX MOJEIbHBIX MPEACTABICHUN BBIABISATH M XapaKTepU30BATh CYIIECTBEHHbIC
MPU3HAKUA U3YYaE€MbIX O0BEKTOB — XUMUYECKUX BEILIECTB U XUMUUYECKUX PEaKIUH,
BBISBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUUYUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEUHSI B U3yUaeMbIX IIPOIleccax U sIBICHUSIX.

Ba3oBble uccienoBarejbckue 1eiCTBHS:

YMEHHE UCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKkKe B KAyeCTBE OCHOBBI I (POPMHUPOBAHUS THUIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHHE OMNbITa [0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEACHUIO
YUYEHHYECKHX OJKCIIEPUMEHTOB, YMEHUE HaOgoonaTh 3a XOAOM Ipolecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €ro Pe3yybTaT, POpMyIUpOBaTh 000OIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABISITH OTUET
0 MpojieTaHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHHE BBIOMpATh, aHAIU3UPOBATH W HHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUIOB U (POPM MpeCTaBICHUS, MOTYyYaeMyl0 U3 pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJAEpPKAaHUS, CIPaBOYHBIE
nocodbusi, pecypcbl MHTepHETa), KPUTUUECKU OIIEHUBATh MPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMaIINIO;



yMEHHE MPUMEHATHh Pa3IUYHbIE METOJAbl M 3alpOChl IMPHU MOUCKE U OTOOpE
nHpOpMAIIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX [JIs BBIOJHEHUS
y4eOHBIX M MO3HABATENbHBIX 3aJ]1a4 ONPE/IeIEHHOrO TUIA, MPUOOPETEHUE OMbITA B
o0JlacTU  HCMOJB30BaHUS  MH(DOPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO MCIOJIb30BaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEILHO BBIOMPATh ONTUMANIbBHYIO (JOpMY IpeACTaBiIeHUs] UHPOPMAIUU U
WUTIOCTPUPOBATh pElIaeMble 3a/1aud  HECJIOXHBIMU CXEMaMH, JuarpaMMmam,
IpyruMu popMamu rpa@uku U ©X KOMOMHALIUSIMU;

YyMEHHE WCIOJIb30BaTh U aHaIW3UpOBaTh B Ipolecce Yy4eOHOU H
HCCIIEIOBATEIBCKON NIESITEILHOCTH MH(DOPMAIIMIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEIBCKOT0 XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPYXAIoIIeH NpUpogHO
Cpelbl.

KoMMyHuUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUS:

yMEHHUS 3aJlaBaTh BOINPOCHl (B XOJe Juajgora W (WIH) JUCKYCCHH) TIO
CylllecTBY  oOCyXJnaeMod  Tembl, (QOpPMYIHUpPOBATH CBOU  MPEJJIOKECHUS
OTHOCHUTEJIbHO BBIMIOJHEHUSI TIPEIJIOKEHHON 3a/1a4H;

YMEHUS  MPENCTABISATh  MOJYYEHHBIE  Pe3yibTaThl  MO3HABATEJIHLHOU
JEATEIbHOCTA B YCTHBIX W THCbMEHHBIX TEKCTax; JeiaTh MPEe3eHTAIUIO
PE3YyIAbTATOB BBHIMOJHEHUS XMMHUYECKOTO SKCIEpPUMEHTa (J1abopaTOPHOrO OIBITA,
1ab0paTopHOIl pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHHUSI y4eOHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM U HCCIENOBATEIBCKOW  JIESITENBHOCTH  TPU  PEIICHUU
BO3HHUKAIOIIMX MpoOJieM Ha OCHOBE Yyu€Ta OOLIMX HHTEPECOB U COTJIACOBAHMS
no3unuii (00CyxkaeHuss, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPJIUHAIIUS
COBMECTHBIX JCHCTBUI, OIpeNeleHue KPUTEPUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOM paOOThI U APYTHE).

PeryasiTuBHble yHUBepCcaJbHbIEe YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEILHO OMNPENENsSITh IENU IeATeNbHOCTU, MIAHUPOBATh,
OCYIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSATeNbHOCTD, BhIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI PENICHUs YYEOHBIX U
MO3HABATEIbHBIX 3aJlay, CaMOCTOATENIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JACUCTBUA NPU BBINOJHEHUU 33JaHUM C Y4YETOM
MOJIyYEHHUsI HOBBIX 3HAHUM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUAX,
OIICHUBATh COOTBETCTBHUE IMOJYUYEHHOIO pe3yjbTaTa 3asBICHHON LIeNH, yMEHUE
MCIIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IPe/1jlaraéMble B YCIOBUU 3aIaHUM.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX PE3yJAbTaTOB IO OCBOEHUIO 00A3aTEIHLHOIO
COJIepKaHUsI, YCTAHOBJICHHOTO JaHHOW (eaepanbHOM paboueil mnporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYarONIMMUCS HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NeUCTBUM, creruduyeckue Il TOPEAMETHOM 007acTu  «XHUMUS», BHUIBI
NEATENBHOCTA IO  MOJYYEHHI0O HOBOTO  3HAHWS, €ro HHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoH1y o6yuenus B 8 kyiacce nmpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYyHAIOIMIUXCS YMEHHUIA:

e PpACKpBIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSTHUW: aTOM, MOJEKYJa,
XUMHAYECKHM 3JIEMEHT, MPOCTOE BEMIECTBO, CIOXKHOE BEIIECTBO, CMECH
(oIHOpO/IHAST M HEOJAHOPOAHAS ), BaJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMUYECKOT0 JIEMEHTa B COEAMHEHUHU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUSI, XMMHYECKasl peakuus, KiacCUPUKAIUS peakiuil: peakiuu
COCOUMHEHUS, PEAKUHMH PA3JIOKECHUS, PEAKUUU 3aMELICHUS, PEaKUnuu
oOMeHa, 3K30- U PHJA0TEPMUUECKUE PEeaKINu, TEIIoBo 3(PeKT peakiumu,
AIpO aToMa, BJEKTPOHHBIN CIIOW aToMma, aToOMHas OpOUTallb, PaaANYC
aToOMa, XMMHYECKAsl CBSI3b, MOJIAPHAS M HEMOJIApHAs KOBAJIEHTHAS CBS3b,
VWOHHAsS CBSI3b, HOH, KaTHOH, aHMOH, PacTBOp, MACCOBAasl JOJS BELIECTBA
(TIporieHTHAs KOHIICHTPAIINS) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATUH H
MPUMEHSTH 3TU OHSATHUS MPU ONMUCAHUY BEIIECTB U UX MPEBPAILICHU;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHMKY /IS COCTaBlieHUs (opmyin
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIUIA;

e OINpEaeNsaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHUSX,
CTENEHb  OKHUCIEHUSI  BJIEMEHTOB B  OMHApPHBIX  COCIMHEHUSX,
MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHUM IO
dbopmynaMm, BHUA XUMHUYECKOM CBsi3M (KOBaJ€HTHAas W HOHHAas) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbICH Ilepuogmueckoro 3akona JI. U. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHHUE MEPUOJANYECKON 3aBUCUMOCTH CBOMCTB
XUMHAYECKHX JIEMEHTOB OT MX NOJIOKEHUs B llepmoanueckoi cucreme,
3aKOHOB COXPAaHEHHUsS MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHa ABOTraapo;

e OINKCHIBATH W XapakTepuzoBaTh TalOauuHyio Qopmy Ilepuoguueckoit
CUCTEMbl XUMHUYECKUX OHJIEMEHTOB: pa3nuyaTh T[OHATHUS «TJIaBHas
noarpynna (A-rpynmna)» u «modounas noarpymnmna (b-rpymnmna)», mManeie u
OoJbllIMEe MEPUOJIb, COOTHOCUTH OOO3HAYCHHUS, KOTOPhIE HMEIOTCS B
tabmune «llepumonmyeckas cucrema XuMHUUecKux dyementoB J[. W.
MenpaeneeBay ¢ YHUCIOBBIMM XapAKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsiji s/ipa, 00IlIee YUCI0 SIEKTPOHOB
U pacnpeiesieHUe UX Mo 3JIEKTPOHHBIM CI0SIM);

KJIacCU(UIIMPOBATH XUMUYECKUE SJIEMEHThl, HEOPTaHUUYECKUE BEIIEeCTBA,
XUMUYECKHE peakuuu (MO YUCIy M COCTaBY YYAaCTBYIOIIUX B PEaKIUu
BEIIIECTB, MO TETIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XHMHYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXKIAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMAYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHHS XWMHUYECKUX TMpEBpalleHUd B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSAPHYIO M MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO JOJII0 XUMHUYECKOTO »JJeMeHTa 1o ¢opmyle
COEIMHEHU S, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKON PEaKIlny;

MIPUMEHSITh OCHOBHBIE OIEpAllUd MBICIUTENHHON AESATEILHOCTA — aHAJIM3
W CHHTE3, CpaBHEHHE, 00OOIIEeHHE, CHUCTEeMaTH3alllio, KJIacCHU]UKAIHIO,
BBISIBJICHUE TPUYMHHO-CIICJACTBEHHBIX CBS3€H — I W3yYEHUS CBOWCTB
BEIIECTB W XMMHUYECKHX PEAKIHUM, eCTeCTBEHHO-HAy4YHbIE€ METOMbI
MO3HAHUSI — HAONIOJIEHUE, U3MEPEHUE, MOJCIHUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN);

cieioBaTh ~ NpaBUJiaM  TOJb30BaHUSI ~ XUMHUYECKOM  mocynoll U
nabopaTopHbIM  00OpYJOBaHMEM, a TakKe IMpaBWiaM oOOpalleHust ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB MO TOJYYEHUIO U COOMpaHUIO
razoo0pa3HbIX BEHIECTB (BOJOpPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OMNpPEACIEHHON MAacCCOBOM I0JI€ PacTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOAUTH  XUMHYECKHE  JIKCIEPUMEHTHI IO
pacIio3HaBaHUIO PACTBOPOB HIEIOYEH M KUCIOT C MOMOIIbIO UHAUKATOPOB
(;makmyc, heHondTanenH, METUIOPAHK U JPYTHUE).

K xoH1y 00ydenus B 9 kijiacce nmpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYyHAIOIMIUXCS YMEHHUIA:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHSTHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJEKyla, WOH, KaTUOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJlEHTHOCTb, S3JEKTPOOTPUIATEIBLHOCTh, CTENECHBb
OKHUCJICHUSI, XUMUYECKasi peakius, XUMUYECKasl CBSI3b, TEILUIOBOM 3(PpdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  PacTBOp,  BIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, JJICKTPOJIUTHYECKAS IUCCOLUALNS, PEAKIUU HOHHOTO
oOMeHa, KaTaliu3aTtop, XHMHYECKOE paBHOBecHe, oOOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIUU,
OKUCIIUTEIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE U  BOCCTaHOBJICHUE,
amotponusi, aMmpOTEPHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJIMYECKasi), KpPUCTAJUIMYECKass pemeTka, KOpPpOo3usi METaioB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOM peakiuu, MpeaeiabHO JO0MyCcTUMas
koHueHtpanus [1JIK Bemecrtna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSATHUS MPU ONMUCAHUY BEIIECTB U UX MPEBPAILICHU;
UCIIOJB30BaTh XMMHYECKYIO CHUMBOJIUKY [UJIi COCTaBieHUs Gopmyl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIINIA;

OMPENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
ONpeeNIEHHOMY KJIAcCy COEIMHEHUN 1o (opmysaMm, BUI XUMHUUYECKOUH
CBsI3W (KOBAJIEHTHAs, WOHHAs, METAUIMYECKas) B HEOPraHMYECKUX
COCIMHEHUSX, 3apsjl MOHA MO XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PacTBOpPaX HEOPraHUYECKUX COCIUHEHUH, THUIl KPUCTATUIMUYECKON
PELIETKM KOHKPETHOT'O BEILECTBA;

packpeiBaTh cMmbIichn Ilepuommueckoro 3akona JI. WM. MenpgeneeBa wu
JEMOHCTPUPOBATh €ro MOHUMAHHE: OINUCHIBATH M XapaKTepU30BaTh
TabnuuyHyo Gopmy [lepuoanueckoil cCUCTEMbl XUMUYECKUX DJIEMEHTOB:
paznuuaTh TOHATHUS «IJIaBHas moArpymnmna (A-rpymma)» u «moOodHas
noarpynna (b-rpynna)», manble u OOdbIIME TEPUOABI, COOTHOCHUTH
0003HaUYCHHSA, KOTOpbIE MMEIOTCS B MEPHOJAMYECKOM Tabmuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKUX
3JEMEHTOB (COCTaB M 3apsja sapa, oOIIee 4YHCIO DSJICKTPOHOB U
pacrpeieieHue HX IO DJIEKTPOHHBIM CJO0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB SJIEMEHTOB M MX COCIUHECHHUU B
npejenax MajblX MePUOJIOB U TJIaBHBIX MOJTPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(ULIMPOBATh XUMUUYECKUE SJIEMEHTHI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKHE peakiuu (MO YUCIy M COCTaBY YYaCTBYIOIIUX B pEaKIuu
BEILIECTB, MO TEIIOBOMY 3P (HEKTy, MO0 U3MEHEHHUIO CTENEHEW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME M CHEeHUPUUECKHE XUMHUUYECKUE
CBOMCTBa MPOCTBIX M CIOXKHBIX BEHIECTB, TMOJATBEPKIasi OMNUCAHUE
NpuUMEpaMU MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITh YPaBHEHHS JJICKTPOJUTHUYECKOW JUCCOLUAIMMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, ypaBHCHHS pEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3M MEK/y BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pacKpeIBaTh CYNIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHM
MOCPEJICTBOM COCTABJICHHS SJISKTPOHHOTO OajlaHCca ATUX PEAKITU;
IIPOTHO3UPOBATh CBOWCTBA BEIISCTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH IIPOTCKAHHMS XHMHYCCKHX IIPEBpAIlCHUN B Pa3IMIHBIX
YCIIOBUSX;

BBIYHCIISATH OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO JIOJIF0 XUMHUYECKOTO »dJeMeHTa 1o ¢opmyle
COEIMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKITUH;

coOMoaTh  MpaBWwia  MOJb30BaHUS  XUMHUYECKOW  TOCYyAOH |
nabopaTopHbIM  O0OpYJOBAaHMEM, a TakKXKe MpaBuiia oOOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYEHHUI0O WU COOMPAHUIO
ra3000pa3HbIX BEHIECTB (AaMMHAaKa U YTJIEKUCIIOTO ra3a);

MPOBOJMTH  PCAKIUH,  IOATBEPXKIAIOININE  KA4YeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OPOMHU/I-,
noaua-, kKapbonat-, ¢ocdar-, cuiumkar-, cyiabdpar-, TUAPOKCUI-UOHBI,
KaTHOHBI aMMOHUSI M HWOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJIHBIX PACTBOpPaX HEOPraHMYECCKHUX BEIICCTB;

IIPUMCHSTh OCHOBHBIC OICPAllMM MBICIIMTEIBHON ACATSILHOCTH — aHAJIM3
W CHHTE3, CpaBHEHHE, O0000IIeHHE, CHUCTeMaTHU3allUI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3CH — 1T M3Y4YEHUS CBOWCTB BEIIECTB U
XAMHYECKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOMABl TIO3HAHUS —
HaOII0JICHUE, U3MEPEHHUE, MOJCIUPOBAHUE, SKCIICPUMEHT (pCaIbHBIA W
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuecTBo yacos
Ne HanmenoBaHue pa3neiioB U JIeKTPOHHbBIE (LM(pPOBbBIE)
n/n TeM MPOrpaMMBbl Bcero Kourpoasunie HpaxTiieckue o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pasnea 1. IlepBoHayanbHble XMMHYECKHE IOHATHSA
XuMust — BakHas 001aCTh
11 €CTECTBO3HAHUS U 5 ) Bbu6nuoreka [JOK
MPAKTUYECKOUN AEATEILHOCTH https://m.edsoo.ru/7f41837c
YeJoBeKa
12 BemtecTBa 1 XUMHUYECKHE 15 1 Bbu6nuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pasnes 2. Baxkneiimme npeAcTaBUTeIM HEOPTaHUYECKUX BelleCTB
)1 Bosnyx. Kucnopon. Ilonsitue 6 bu6mmoreka [IOK
00 okcuax https://m.edsoo.ru/7f41837c
’9 Bonopona.Ilonsitue o kucnorax g 1 Bbu6nuoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsl. [lonsitue 06 5 ] 1 Bbu6nuoreka [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIC KIIACCHI 1 1 1 Bbu6nuoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pazpnean 3. Ilepuonnueckuii 3akon u [lepuoanyeckasi cucrema xumnueckux 3jeMeHToB JI. M. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsizb. OKHCJIUTEIHLHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu



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

[Tepuonnueckuii 3aKOH 1

31 [lepuoanueckas cucrema 7 Bbu6nuoreka [JOK
XHMHUYECKUX 371eMeHTOB /1. H. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma

12| Ormermmemn ; BuSorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIILHBIE PEAKIIUU
Hroro no paszneny 15 brommorexa LIOK
https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME



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

9 KITIACC

KoanuecTBo yacos JIEKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nupposbIe
Ne i/ P KonTtpouabnsie | IlpakTnueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3pnen 1. BemecTBo U XuMu4eckne peakiun
L1 [ToBTOpenue u yrinyOiaeHrne 3HaHUH 5 1 bu6muoreka [IOK
‘ OCHOBHBIX Pa3/eiioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmoreka [JOK
‘ peaKIuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLIMALIMSL. g ] 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasnes 2. HemeTanibl 1 UX COeIMHEHHS
21 OO11as xapakTeprUCTUKa XUMUYECKUX 4 1 bu6mmoreka LIOK
‘ aneMeHToB VIIA-rpynmnsl. ['agorenst https://m.edsoo.ru/7f41a636
OO11as xapakTeprUCTUKa XUMUYECKUX
2.2 aneMeHToB VIA-rpynnsl. Cepa u eé 6 bubmorexa [IOK
‘ PYIHBL -€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11as xapakTeprUCTUKa XUMUYECKUX
2.3 sneMeHTOB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa [IOK
‘ PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1as xapakTeprUCTUKAa XUMUYECKUX
2.4 aneMeHToB [VA-rpynnsl. Yraepoa u 8 1 2 bubmorexa [IOK
‘ N PYIIBL poa https://m.edsoo.ru/7f41a636
KPEeMHHUI U UX COCTUHEHHUS
Hroro no paszneny 25
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Pa3zgen 3. MeTtajLibl M UX COeTUHEHUA

. bubmoreka [IOK
3.1 Obmpae cBoiicTBa METaIIOB 4 https://m.edsoo.ru/7f41a636
. bubmoreka [JOK
3.2 Baxueiiime MeTauIbl U UX COCIUHEHUS 16 hitps://m.cds0o.rw/7f41a636
Hroro no pa3zneny 20
Pa3znen 4. Xumus u okpyskawmas cpeaa
4.1 BemiecTBa 1 MaTepuanbl B >KU3HU YEJIOBEKA 3 bubmorexa LIOK
' B p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpemsi 1 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 66
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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