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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 10 XMMHM Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHusl, IPEICTaBIEHHbBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepanbHON paboueld MPOTPaMMBI
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENoaBaHusl y4eOHOro npeaMera « XuMus»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ha€T TMpeEJCTaBICHUE O IEJSIX, OOIIeN cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOYYaIOIMIUXCA CpPEACTBAMU Yy4eOHOTO
npeamera, YCTaHABJIMBAET o0s13aTeIbHOE IPEAMETHOE COJIepKaHue,
OpPEAYCMATPUBAET PACHOPEACICHUE €ro IO KilaccaM W CTPYKTYpUPOBAaHHE IO
pazienaM M TeMaM MPOrpamMMbl MO XUMUH, OMPEACISIET KOJIMYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU CoJIepKaHus, PEKOMEHIYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS] XUMHU C y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  mporecca, BO3PACTHBIX
0COOEHHOCTEW  00yYarolmuxcsi, OIpeAeNseT BO3MOXHOCTH TpeaMeTra s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEeNbHOMN
IpOorpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4eHHs] XMMHUHU Ha YPOBHE 1eJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON MEATEIbHOCTH OO0YYalollerocs IO OCBOEHUIO
y4eOHOT0 CoJlepKaHUsI.

3HaHWE XUMHH CIYXUT OCHOBOW [JIi (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poiib UrparoT (GopMUPYEMbIe XUMHEH TPEACTABICHUS O B3aMMOIPEBPANICHUSX
SHEPrurd M 00 SBOIIOIUHU BEIIECTB B MPUPOJE, O MYTAX pEHICHUS TI00AIbHBIX
npoOjieM yCTOMYMBOTO PA3BHTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTreTHUECKOM,
MUIIEBON W 9KOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM IS CaMOpPa3BUTHUS U
dbopMupoOBaHUS KyIbTYphl IUYHOCTH, €€ 00IIeH 1 PyHKIIMOHATBEHON TPAMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB HMX CAMOCTOSTEIHHOW  y4eOHOW JEeSTEIBHOCTH,
AKCHEPUMEHTAIBHBIX M MCCJIEA0BATENbCKUX YMEHHI, HEOOXOIMMBIX Kak B
MMOBCEAHEBHOM JKU3HU, TaK U B MPO(HECCUOHATBHON JESTEIHHOCTH;

3HAKOMHUT CO CHENU(GUKOW HAYIHOTO MBIIUICHHS, 3aKJIaJblBa€T OCHOBBI
L[ETTOCTHOTO B3IJIsS1a HA €IUHCTBO MPUPOABI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUM €CTECTBEHHO--HAYYHOW IPaMOTHOCTH 00YyYarOIINXCS;



crocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUYECKOE
oOpa3zoBaHue 00y4arOIUXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEeUYMBAIOTCS CHEIU(PUKON
COJIepKaHMsl  y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCAS  IeJarormuecKu
aJanTUPOBAaHHBIM OTpa)keHUEM 0a30BOM HAyKH XMMHUM Ha ONPENEIEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 001Iero 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYaIOUIUMHCS CUCTEMBI TMEPBOHAYAJIBHBIX TMOHSITUNH XUMHH, OCHOB
HEOPraHUYeCKOM XUMHH W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OpraHUYeCKOM XUMUHU.

Crpyktypa coiepkaHusi MPOrpaMMbl MO XUMHUU CHOpPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona k e€ uzyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e O5TU CHUCTEMBI CTPYKTYPHO OpraHW30BaHbI 10 TPHUHIUITY
MOCJIEJIOBATENIbHOTO PA3BUTHS 3HAHHUI Ha OCHOBE TEOPETHUECKHUX MPECTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akoHa /[. 1. MeHeneeBa Kkak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TpeiacTaBiIeHUN 00 AIEKTPOJUTUYECKON JMCCOLMAIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCA HAa OCHOBE JMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K JPYromMy, BBHITONHAS (GYHKIUH OOBACHEHHS W IMPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U IMOIYyYECHHS
U3y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHUMHHU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMMHAYECKON COCTABJISAIOIIECH HAYyYHOU KApPTUHBI MHUPA B JIOTHKE
e€ CHUCTEeMHOW NpPHUPOJbI, IEHHOCTHOIO OTHOUIEHHWS K HAayYHOMY 3HAaHUIO H
MeToJaM TMO3HaHUsS B Hayke. M3yueHuWe XUMUU NPOUCXOAUT C MPHUBICYEHUEM
3HAHMA W3 paHee HM3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpyXKaromuii Mup,
«buonorus. 5-7 knacce» u «du3nka. 7 Kiacey.

[Ipy w3yuyeHWH XUMHUH TPOUCXOAUT (POPMUPOBAHHE 3HAHUH OCHOB
XUMHUYECKOW HAyKM Kak O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEKa M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI.
3amaya y4eOHOTO mMpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUECKHUX TMOJ0KEHUM,
JOCTYMHBIX 0000IIEHUI MUPOBO33PEHUECKOI0 XapakTepa, si3blka HayKH, B



OpuoOOIIEHUH K HAyYHBIM METOJaM TIO3HAHUS TMPU HW3YYCHHH BEIIECTB H
XUMHUYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX TIPUMEHEHWH B Yy4eOHO-TIO3HABATEIBHOH M y4eOHO-HCCIEA0BATEIbCKOM
AESITEeNPHOCTH, OCBOCHHMM TIPaBUJ 0€30MacHOro OOpaiieHus ¢ BEIIeCTBaMU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3yyeHUM XUMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETH TaKUe LEJH, KaK:

— (¢opMUpOBaHHWE WHTEIJICKTyallbHO pAa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIHHOMY MPUHATHIO PEIICHHMH,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KHU3HHU;

— HampaBJICHHOCTh OOYy4YeHHMS Ha CHCTEMaTH4ecKoe MpuoOIIeHHUEe
O0yJarommMXxcs K CaMOCTOSTEIBHON IM03HABATEIBHOW [EATEITHHOCTH, HAyYHBIM
METOoZaM TIO3HAaHUA, (POPMHUPYIOIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieueHne yCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHHIO 00yYarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOW JEATEeITHbHOCTH, TMO3HAHUS W CAMOIO3HAHWS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAUCHHUE IS
pa3IMYHBIX BUIOB JESTCIbHOCTH;

— (dopmupoBanue oOmEH (QYHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH M OIEHUBATH SIBJICHUS
OKpPYXAIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHbIE MPU H3YyUYEHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU MpoOJeM B IOBCEIHEBHOW >XU3HU W
TPYJOBOM J1€ATEITbHOCTH;

— ¢opMmupoBaHHEe Yy OOYYaIOIIMXCA TyMAHUCTHYECKUX OTHOIICHHH,
NOHMMAHHUS [EHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IENIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIICH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIMHM K OOYYEHHUIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO H
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS  OOIIECUEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo(uWiIsl U HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHHUSI.

OOmiee uYucIO YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBisaeT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B Hezelmo), B 9 kimacce — 68 yacoB (2 yaca B HEJEINIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYanbHbIE XMMUYECKHE MOHITHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. Du3nMyeckue CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax MoO3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE dJeMeHThl. CHMBOJBI XUMHUYECKHUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumunueckass ¢dopmysia. BajgeHTHOCTh aTOMOB XHMHYECKUX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsT AaTOMHas Macca.
OtHocuTeNbHAsT MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jisi XMMAYECKOI0 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemectBa. Mosib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHI[ BemecTBa. Pacu€tel 1o Qopmynam
XUMUYECKUX COSTUHCHUM.

du3nUecKue U XUMHUUYECKHE SBJIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHS MacChl BEIIECTB. XMMHUYecKkue ypaBHeHus. Kiaccuduxarus
XUMHYECKUX PEaKIi (COeAMHEHUS, Pa3IOKEHUS, 3aMEILIEHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYEHHUE U OIHMCAHHE
(bU3UYECKUX CBOMCTB OO0pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlMs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKUX peakuui (pas3iioKEeHHE caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3oKeHHE THUIPOKCHIIA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4deHHE CIOCOOOB pas3JeieHHsl CMeced: ¢ MOMOIIBI0 MarHuta, (pUIbTpOBaHHE,
BbITIApUBAHUE, JUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH TTOBAPEHHOU
coilv, HaOJIOJEHWE W  ONUCAaHHWE  Pe3yJIbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MACChl, CO3JAaHUE MOJENIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBUTEe M HEOPraHUYECKUX BellecTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BemlecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PuU3MUEeCKue U XUMHUYECKHE
cBoicTtBa (peakiuu ropeHusi). Okcupasbl. I[lpumenenne kuciopona. CriocoObl



MOJIyYeHUsT KHUCIOpoJa B Jlabopatopud H  TIpombiluieHHOCTH. Kpyrosopot
KHCJIopoa B ipupojie. O30H — alyIoTponHas MOJIU(PUKAIIS KUCIOPOIa.

TermoBolt 3P(GeKT XUMHUYECKOW peakUuH, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojdb M METaH. 3arps3HCHHE
BO3/1yXa, yCWJICHHE TapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — »memeHT uM mpoctoe BemecTBO. Haxoxaenue Bomopona B
npupojsie, (Quznueckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u comnm.

Monsipabiii 00BEM ra3oB. PacuéThl o XUMUYECKUM YPaBHEHUSIM.

Odusznyeckue CcBOWCcTBa BOAbl. Boma kak pactBopurenb. PacTBoOpsl.
HaceblllieHHbIE M HEHACHIIIEHHbIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4eaoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYMCTKA IPUPOJAHBIX BOJ.

Knaccuduxanus nHeopranumdeckux coenuHeHuid. Oxcuabl. Knmaccudukarus
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIE, aMpOTEpHBIE) U
HecosneoOpasyromue. HomeHnknatypa okcugoB. Dusnyeckrue W XUMHUYECKHUE
cBOMCTBa OKCUJIOB. [loyueHne okcuaos.

OcHoBanusi. Knaccudukanmss ocHOBaHMM: IIENOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHuil. PU3MYECKHE U XHUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHne OCHOBAaHUI.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kuciort. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctn MmeramnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa cosieil. @uzndeckrue U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue coient.

I'eneTnyeckas cBA3b MEXKIY KJIacCaMH HEOPTraHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPENECICHHUE COAECPKaHUs KUCIOPOJa B BO3AYyXE, MOJyYEHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOAa, HaOI0/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHME C oOOpa3llaMHd OKCHJIOB U
OMMCaHWE HUX CBOWCTB, MOJy4eHUE, COOMpaHUE, pPAcClO3HABAaHUE W H3yUYCHHE
CBOWCTB BOAOpoOJia (ropeHue), B3aumozeicTBue Bojoposaa ¢ okcugom meau (II)
(BO3MOXKHO HCIOJIB30BAaHUE BUCOMATEPUAJIOB), HAOIIOACHUE OOPa3I[OB BEIICCTB
KOJIM4YecTBOM 1 MOJIb, HCCII€IOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWMOJECHCTBHE BOJBI C METAJUIaMHU
(HaTpuem u KanblKeM) (BO3MOXHO MCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),



UCClieIOBaHUE O00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
u3ydeHue B3ammojericTBus okcuaa meaw (l1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETAJUIaMH, PEakUud HEUTpaau3aluy, [OJYYEHHE HEpPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaljla APYTMM U3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lad o TeMe «BaxkHelmme Kiaacchl HEOPraHUYECKUX
COCIMHECHUI.

Hepuoanuecknin 3axkoH u Ilepumoaumyeckas cucreMa XUMHYECKHX
iemenToB JI. U. MenngeneeBa. CrpoeHne aTroMoB. XHMHYECKAsl CBS3b.
OKHuCIUTEIBHO-BOCCTAHOBUTE/IbHBIE PeaKIIUU

[lepBble TOMBITKK KIacCU(PUKAIMU XUMHUYECKUX dJieMeHTOB. [lonsThe o
IPYIINax CXOJHBIX D3JIEMEHTOB (IIEJIOYHBIE U IICJIOYHO3EMENIbHbIC METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIe 00pa3yroT aM(pOTEepHbIE OKCUIBI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoauueckasi cCHCTEMa XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa.  KoporkonepuogHass W JUIMHHONEPUOJHAs dbopmbl
[Tepunognueckoit cucrembl xumuueckux diemMeHToB . . Menpaeneesa. [lepronasl
u rpynmbl. OuU3MYecKuil CMBICT MNOPSAKOBOrO HOMEpPA, HOMEPOB Nepuoja U
IPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX sifep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J0Yek atoMoB TepBbiX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckoit cucremsl Jl. WM. MenpaeneeBa. XapakTepUCTUKAa XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxeHuro B [lepuonnueckoit cucreme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajJnyca aTOMOB XHUMHYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJNIMYECKUX CBOMCTB 10 TPYIIaM U EPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuogudyeckoit cucTeMbl XUMUUYECKUX
BJIEMEHTOB JUIA pa3BUTUA Hayku W mnpaktuku. J[. . MengeneeB — yd€HbId U
rpaXkJaHUH.

Xumunueckass cBsi3b. KoBasieHTHass (MOJsipHAas M HEMOJSIpHAsi) CBSI3b.
DIEKTPOOTPUIATENBHOCTh XUMUYECKUX 3J1€MEHTOB. IOHHAs CBS3b.

Crenenp okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIMH.
IIporniecchl oOkucaeHUs U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEHIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LMHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmunle cea3u



Peanuzanusa MexXnpeIMETHBIX CBsI3eM MpU M3yuYeHUM XUMUU B 8 Kjacce
OCYIIECTBIISIETCS. 4Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61ue ecTecCTBEHHO--HAyUHbIE MOHATUSI: Hay4YHBIM (hakT, TUIOTE3a, TeOpHs,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukamus, MNePUOJUYHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepusi, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYHUHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COHIIE.

buonorus: ¢orocunTes, npixanue, buocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MHUHEpabl, TOpPHbIE MOPOJIbI,
MOJIE3HBIE UCKOMAEMbI€, TOILIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYeCKAsi peaKkuusi

[Tepuonnueckuii 3akoH. [lepuoanueckasl cuicTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TNEPUOMAOB, Kajus, KalblUusi M UX
COEIMHEHUI B COOTBETCTBUM C TMOJOXXEHUEM 3JeMEHTOB B Ilepmoanueckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHABl XUMHUYECKOW CBsA3U. THIBI KPUCTANIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKUA U
BUJIa XUMHUYECKOU CBSI3H.

Knaccudukainuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEIECTB, OTHOCAIIMXCA K PA3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukaims XuMUYECKUX peakiuid Mo pa3IudHbIM MpU3HaKaM (10 YUCITy
M COCTaBy YyYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOoMY 3ddekrty, 1o
M3MEHEHUIO CTENICHEH OKUCICHHSI XMMHUYECKHUX JIEMEHTOB, IO OOPATUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctn xuMuueckoil peakuuu. [loHsiTHe 00 0OpaTHUMBIX U
HEOOpaTUMBIX XMMHYECKUX peaknusx. [IoHITHe O TOMOTEHHBIX U TeTEepPOTEeHHBIX
peakuusx. [lonstue o karammse. [loHssTHEe 0 XUMHUecKOM paBHOBecuU. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PEAKUUMU M IIOJOKEHHE XUMHYECKOrO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIECHUE YPABHEHUN



OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX  PEAKUUA C  HCIOJIB30BAHHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHUECKON JUCCOUMALINN. DIEKTPOIUTHI U HEANEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3Mm JIHUCCOIMALMM BEIIECTB C PA3JIMYHBIMUA BUJIAMU
xumuueckoi cBsizu. Crenenp aucconuanuu. CuiabHbIe U CJ1a0ble AIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y cioBusi MPOTEKaHUS peakiuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIIEHHBIE MOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMW M COJE€d B CBETe MNPEJICTAaBICHUH 00  BIEKTPOIUTUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHsATHE O TUIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJECJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB U HEMeTauioB (Tpadura W anMasa), CIO0XKHBIX BEIIECTB
(xmopua HaTpUsl), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peakiuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AJICKTPONPOBOTHOCTHU
pacTBOpOB BENUIECTB, IMpollecca AUCCOLMAIMUA KHUCJIOT, WIEIo4Yed U cojeu
(BO3MOXKHO  WCIOJIb30BaHHE BHUJEO MATEpHUAJIOB), IIPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK ~ TMPOTEKaHUS  peakluii  HOHHOrO  OOMEHa
(oOpazoBaHme ocanaka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu pasiIoKEeHHs, COCTUHEHUs), PACTIO3HABAHUE HEOPTraHWYECKHUX
BEIIECTB C IIOMOINBI0 KAUECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaibl 1 MX COeIMHEHUSA

OO6mast xapakTepucThka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTereHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHYECKHE CBOMCTBA Ha TMpUMEpe  XJopa
(B3auMoneiicTBUE € MeETallaMH, HEMETaUIaMHy, IIeJo4aMu). XJIOPOBOAOPO.
ConsHass KWCIIOTa, XMMHYECKHUE CBOMCTBA, MOJy4YeHUE, NMpUMeHeHue. [leiicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHW3M 4YesloBeKa. BaxHeWiue XJIopuasl U HUX
HaXO0XJCHHUE B IPUPOLE.

O6miast xapaktepuctuka snemMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHune W (PuU3NUECKHe CBONCTBA
MPOCTHIX BEHIECTB — KUCIOPOaa U Cephbl. AJIIOTPOITHBIE MOIU(DHUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOIOPOJ, CTpoeHHE, (PU3HUECKHE U
XUMUYeckre cBorcTBa. OKCHIBI Cepbl KAaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnass xucnora, (U3MYECKHE © XUMHUYECKHE CBOWCTBa (00mmue  Kak
MPEACTaBUTENs Kjacca KHUCIOT u crnenuduueckne). XUMUYECKHUE PEaKInH,
JeXalme B OCHOBE IMPOMBIIUICEHHOTO CIMOco0a MOJY4YeHUS! CEPHOW KHUCIOTHI.
[Ipumenenune cepHoil KUCHOThL. CONIM CEPHOM KUCIIOTHI, KAYECTBEHHAS] PEAKLIMS HA



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COCIUHEHHH B MpUpoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH cpenbl COSAUHEHUSIMU Cephbl (KUCIOTHBIC IO,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PacHpOCTpPaHEHHUE B MPHUPO/E,
dbuznUeckue U XuMUYeCKre cBoicTBa. KpyroBopoT a3ora B mpupojie. AMMHUAK, €ro
dbu3nUecKue 1 XUMHUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coiam aMMOHUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MmoiyudeHue, (pu3nueckue M XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEACTaBUTENS Kiacca KHUCIOT U creuuduueckue).
Hcnonw3oBanne HUTPATOB W COJIGM aMMOHHUSL B KadyeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XMMUYECKOE 3arpsi3HEHUE OKPYXKalolel cpe/ibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKAMW, 3arps3HeHUEe BO3[yXa, NOouBbl W BoA0EMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gocdopa, GUMIECKHUE U XUMUUYECKHE CBOWCTRBA.
Oxkcun docdopa (V) u pochopHas kuciora, pu3NIeCKue U XUMUIESCKHUE CBOWMCTRA,
nonydyenue. Mcnonb3zoBanue pocharoB B kKauecTBe MUHEPATBHBIX yIOOPEHUI.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHCICHHUA.  YTIEpol,  aJUIOTPOIHbIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TpPHUPOAE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B npupoje. OKCUabl yriepoja, ux
¢uznueckre M XMMHUYECKHE CBOMCTBa, JEWCTBHE Ha JKHUBBIE OpPTraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYECKHE TMPOOJIEeMBbI, CBSI3AHHBIE C OKCHIOM
yriepoaa (IV), runore3a r100aJibHOTO TMOTEIICHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCI0Ta U €€ coiu, X GU3NIECKUEe M XMMHUYECKUE CBOMCTBA,
nojfiyueHue u mnpuMeHenue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIIEHHOCTH M CEIBHCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIEH, 3TAHOJI, TJIMIEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (OCH3WH), UX POJIb B OBITY U TPOMBIILICHHOCTH.
[lonsiTue 0 OMONIOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBoJax — U UX
poJii B KM3HM 4YeJoBeKa. MarepuaibHOE €JIMHCTBO OPraHMYecKUX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero ¢usmueckne W XUMHUYECKHE CBOWCTBA, TMONy4YeHUE U
npuMenenne. CoeauHeHus KpemHHUsi B mpupoge. OOmue mnpeicTaBieHUs 00
okcuse kpemuus (IV) m kpemuueBoit kuciore. CHUIHMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeilllre CTpoUTeNbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 0€30macHOTO HMCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPraHMYECKUX BELIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJEHUE MTPU3HAKOB
WX TPOTEKaHMs, OMBITHL, OTpa)xarwliue (U3NYECKUe U XUMHYECKHE CBOMCTBA
rajloreHOB M HX COEIUHEHHH (BO3MOXXHO HCIIOJIh30BaHUE BHUIECOMATEPUATIOR),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOPUIOB (TajJOr€HHUJIOB), O3HAKOMJICHUE C
oOpazmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXXHO  KCIOJIb30BaHHE
BUJIeOMaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCIOTHI, M3YYEHHUE XMMHUYECKUX CBOMWCTB
pa30aBICHHON CEpHOM KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHON peaKIluu Ha CyJb(aT-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HMUYECKUMHU
cBoicTBamMu azota, ¢ochopa W HX COCIUHEHUH (BO3ZMOXKHO HCIOJIb30BAHHE
BUJIEOMATEpHUajIoB), oOpa3liaMu a30THBIX U (PocopHBIX ynoOpeHul, moayyeHue,
coObupaHue, paclo3HaBaHME U HW3YYEHHUE CBOWCTB aMMHaka, IPOBEJICHHE
KaueCTBEHHBIX PeaKlMii Ha MOH aMMOHUS U (ocdaT-uOH U U3ydECHHE MPU3HAKOB
WX TIPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOra3a, MoJydyeHue, cOOMpaHue, paclo3HaBaHUE U H3yUEHUE
CBOICTB YIJIEKHCIIOTO ra3a, MPOBEJIEHHE KaueCTBEHHBIX peakiii Ha KapOOHAT U
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX IMPOTEKAHUS, O3HAKOMIIEHHUE C
OPOJIYKIMEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3a71a4 o treMe «BakHelnine HeMeTaJuIbl U UX COSTUHEHUS.

MeTaJsibl 1 X COCAMHECHUSA

OO6mast XxapakTepuCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxeHus B llepuognueckoin cucreme xumuueckux anemMeHtoB J[. W
MenneneeBa u cTpoeHus: atToMoB. CTpoeHne MeTaiuioB. MeTaminueckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUH  psif
HaMpsHDKeHUH MeTaioB. PU3NYECKre W XMMHUYECKHUE CBOWMCTBA MeTaiuioB. O0mume
crnocoObl Moy4yeHus MeTamioB. [loHsATHE O KOpPpO3UMM METauIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTajdb, YYryH, AIOPATIOMUHHIM,
OpoH32a) ¥ UX TPUMEHEHHUE B OBITY W MMPOMBIIIJICHHOCTH.

[Ileounble MeTauibl: MoJIO)KeHUE B [lepuognueckoil cucreMe XMMHYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAaXOXICHHE B INPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kanus). OKcuabl u



TUAPOKCHUABI HATpusd MW Kanus. lIpuMeHeHuWe WIEIOYHBIX METAI0OB MW UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAIBI MAarHMM MW KaJdblMH: MOJOXKCHUE B
Ilepuonnueckon cucrteMe xuMudeckux siaeMmeHToB JI. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B nIpupoae. PU3nueckue 1 XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelue coequHEHUs KaubIUs (OKCHJ, TUIPOKCUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpAHEHHUS.

ANOMUHMI: TIOJIO)KEHUE B [leproanueckor CUCTEME XUMUUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aTroma, HaxoxJaeHUe B mnpupone. duszuueckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHBIE CBOMCTBAa OKCHAA M TUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoanyeckoil cuctemMme XuMHUUECKUX 3JEMEHTOB [l.
N. MenneneeBa, CTpOCHUE aTroMa, HaxoXAeHUE B mnpupoje. Puzndyeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuanl, THAPOKCU B U conu xkenesa (II) u sxxenesa
(1), ux cocTaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pasllaMd METaJUIOB M CIJIaBOB, HX (U3UYECKUMU
CBOMCTBaMH, U3Yy4Y€HHE  PE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSI W HaTpusi € BOJOM (BO3MOYKHO HCHOJb30BAaHUE BHUAEOMATEPHUAIIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJIbI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HCIIOJB30BAaHHWE  BHUAEOMATEpPUAJTIOB), TMPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa WMOHBI: MarHus, KaJbLUs, aJIOMUHHUS, LUHKA, XKeje3a
(1) u xenesa (III), meau (II), HaGmrOAEHME U OMKCAHKE MPOIECCOB OKPAIIBAHMUS
IUIJAaMEHU MOHAMHU HATpUs, Kalud U Kaiablus (BO3MOYKHO HCIIOJb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEAOBaHNE aM(POTEPHBIX CBOMCTB TMIAPOKCHIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIICHUE YKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeniune
METAJUIbI U UX COCUHECHUS.

XuMHS U OKPYKaKIIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YelOBeKa. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peaknuii B ObiTy. [lepBas momomib mpu
XUMHUYECKHX 0KOrax U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYKarouled cpeanl (mpenesibHasi JOMyCTUMAast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumun B penieHun 3KoJI0rM4ecKux
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHHEe O0pa3lloB MAaTepUAIOB (CTEKIJIO, CIIaBBI METAJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzammst MeXNpeaMETHBIX CBsS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIMONb30BaHWE Kak OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMU IS OTACITBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAyYHBIH (PakT, ruUmoTe3a, 3akKoH,
TEOpHWs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBIN
3¢ PeKT, TeXHOJIOTUS, MATEpUAIBI.

dusnka: marepus, aroMm, D3JEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIH]I,
U30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJA, DJIEKTPUUYCCKUN 3apsij, POBOIHUKH,
MOJIYTIPOBOJAHUKH, JUDJEKTPUKH, (POTODJEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, a3, PACTBOP, PACTBOPUMOCTD, KPUCTAIITMYECKAs]
peméTka, CruiaBbl, (U3MYECKUE BEIMYMHBI, CIMHUIBI U3MEPEHUS, KOCMUYECCKOEC
POCTPAHCTBO, TUTAHETHI, 3BE311b1, COHIIE.

buonorus: dorocunHTes, apIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yJI0OpEHHUSI, MUKPOIJIEMEHTBI, MAKPOAJICMEHTHI, TUTATEIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MuHEpanbl, TOPHBIE MOPOIbI,
MOJIC3HBIC MCKOIIAeMBbIE, TOILJTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBLIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B Xo0Jie¢ OOy4eHMS XMMHUHU B €IUHCTBE Yy4eOHOW U
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWJIAaMH M HOPMaMU TIOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIUATTU3AIIMN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUHUN U
paclIlpeHue OnbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM UHMCJIE€ B YaCTH:

1) naTpHOTHYECKOTO BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJBbTYPHOMY, UCTOPUYECKOMY
U HAy4YHOMY HACJIECAWIO0, TOHMMAaHUS 3HAYEHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOT'0 O0OIIEeCTBa, CMOCOOHOCTH BIAAETh JAOCTOBEPHOW HHOpMAIHER O
NEPEIOBbIX JOCTMKEHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOHCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLUMAJIbHBIX HOpPMax M TMpaBUJIaX MEXKIUYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATeNbCKOM, TBOPYECKOM H  APYrMX  BHUAAX
JESTENBbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIBHOCTH TpPHU
BBITIOJTHEHUW Y4YeOHBIX, TO3HABATEIbHBIX 3a/1ad, BBHITIOJIHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOM y4eOHOW MESITeNIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TOBEAEHHWE U TMIOCTYIIKM CBOMX TOBAapHILEH ¢ TO3ULUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUN IOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKH M COCTAaBIISIOLINE
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBA35X 4YEJIOBEKa C
MPUPOJTHOMN CPEIOM, O POJIM XUMHUHM B MMO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHWBBI, HANPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHHUU I10
XAMHH, HEOOXOTUMBIE M OOBSCHEHHUS HAOIIOJAaEMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATEIbCKON KYyJNbTYpbl, B TOM YHCIE
HaBBIKOB CAMOCTOSITEJIbHOM pabOThl ¢ Y4E€OHBIMU TEKCTAMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHHUYECKUMHU CpEJACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMIO M TMO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TMPOCKTHOM W  HUCCIIEIOBAaTEIhCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBI 00pa3 JKW3HHM, OCO3HAHWEC ITOCIICICTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJIICHUS aJIKOTOJIsI, HAPKOTHKOB, KYPCHUS),
HEOOXOAMMOCTH COOJIIOAICHUST TpaBwil O€30MacHOCTH TpU  OOpalleHuu ¢
XHMHYECKUMU BEIIECTBAMH B OBITY U PCATbHOM KU3HU;

5) TPy/10BOT0 BOCIIUTAHMS:

MHTEPEC K MPAKTHUSCKOMY M3yUYEHHUIO Ipodeccuii U Tpyaa pa3IundHoro poja,
yBOXCHUEC K TPyAYy W pe3yibTaraM TPYAOBOW JESATEILHOCTH, B TOM 4YHCIIC Ha
OCHOBE IPUMEHEHHUS TMPEAMETHBIX 3HAHUW 10 XWMHH, OCO3HAHHBIA BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIODKCHHS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOoeCcCHOHAIBHON NESITEbHOCTH U Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aalTUPOBATHCS B MPOPECCUOHAIBHOMN CpelIe;

6) 3K0JI0rM4ecKOro BOCIUTAHMS:

HKOJIOTHYECKHU IIeJIeco00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMaHUE [IEHHOCTH 3/I0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckoMy M TICHXHYECKOMY 30POBbIO, OCO3HAHUE ILIEHHOCTU COOIIOICHUS
paBMI 0€30MACHOTO MOBEJCHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUAX,
YIPOKAIOIIUX 3IOPOBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUHU XUMUH, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEW MPUPOJHON CPENOH, ISl IMIOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYpPhI, OCO3HAaHUSA TJIOOQJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M MyTel WX pemieHus MOCPEJCTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeaqMeTHBIX pE3YIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHS (3aKOH, Teopus,
MPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpPEAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAHWH W3 ITHX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O IETOCTHON



HAay4YHOM KapTUHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE NEHCTBUS (MIO3HABATEIbHbBIE,
KOMMYHUKATHBHBIC, PETYJISITUBHBIE), KOTOpPbIE OOECeunuBalOT (POpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYLIECTBICHHUIO Y4YEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAIbLHBbIE YUeOHbIE JeiiCTBUSA

ba3zoBblie JioruyecKue JeMcTBUA:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpPHBIC
NPU3HAKK, YCTAHABIWBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), HCIOJIL30BaTh
MOHSITHUS JJIs1 O0BSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHU, BHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIHIECTB W XUMHUYECKUX DPEaKIIHi,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBCHHBIC CBSI3U MEXIYy OOBEKTaMH HW3Yy4YeHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHBIC, JICAYKTUBHBIC, 10 aHAJIOTHUN),
JienaTh BEIBOJBI U 3aKIIFOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIOIb3yeMble B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJICIBHBIC MPEACTABICHUS —
XUMUYECKU 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4eOHO-TT03HABATENIbHbBIX 3aa4, ¢ YYETOM
ATUX MOJEIBHBIX MPEIACTABICHUN BBIABIATh M XapaKTepU30BATh CYLIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKHX PEAKIUH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBA3UM U
IPOTUBOPEUHS B U3yUAEMBbIX MpPOLIECCax U SIBICHUAX.

Ba3oBnble uccienoBareibckue AeCTBHA.

YMEHUE HCIOJb30BaTh IOCTABICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI MJisi (OPMHUPOBAHUSA THUIOTE3BI IIO
POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

NpUOOPETeHHE ONBITa M0 TUIAHWPOBAHUIO, OPTaHU3AIMHU U TPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJbTatT, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pab6ora ¢ undopmanmei:

yMEHHE BBIOWpATh, AHAIM3UPOBATh WM HHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOTYy4aeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOrO COJIEpkKaHUSA, CHpPABOYHbIC
nmocoOus, pecypcsl MHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHBIE METOJbl U 3alpoChl MPU MOHUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMMBIX ISl BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNE ONbITA B
00JaCTM  MCHOJIB30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOTO MCIOJIb30BaHUS PA3IMUYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
IpyruMu popmMaMu rpa@uKky U UX KOMOMHAIUSMU;

yMEHHE MCIOJIb30BaTh M AaHAIM3UpOBaTh B IIpoliecce Y4YeOHOW H
UCCJIeI0BATENbCKON AEATENBHOCTH HMH(OpPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SMCTBA W TPAHCIIOPTa Ha COCTOSIHME OKpY)Karolledl NpupoaHOn
Cpelibl.

KomMmyHuKaTHBHBIE YHUBeEpcaIbHbIE yUeOHbIe 1eiicTBUA:

yMEHHs 3a7aBaTh BONPOCH (B XOJe Auasora W (Wiau) OUCKYCCHM) IO
CymecTBy  oOcyxkmaemMod  TeMbl, (OPMYIUPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPE/ITIOKEHHOM 3a/1a4u;

YMEHHUS  MPEJCTaBISATh  MOJYYCHHBbIE  PE3yJbTaThbl  IO3HABATEIBHOU
JESTENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JejaTh MPEe3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUS XMMHUYECKOr0 HKCIepUMEHTa (1abopaTOpHOTO OMBITA,
1ab0opaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
NO3HABATENIbHOM W HCCIIEIOBATEIIbCKOM  JIEATENIBHOCTH  IPU  PELIEHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3uiui (00CyXJeHns, 0OMEH MHEHUSMH, «MO3TOBBIE MITYPMBbI», KOOPIWHALIUS
COBMECTHBIX JCHCTBHIl, OIpENEIECHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOoTHI U ApYyTHE).

PeryasiTuBHbIe YHUBepcaJbHbIe yUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIU JESITEIbHOCTH, IUIAaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3(h(PeKTUBHBIE CIIOCOOBI peIIeHUs] YIYEOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA aNTOPUTM JECUCTBUM IIPU BBINOJHEHUM 3aJaHUA C  YYETOM
MOJTyYEHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO pE3yJIbTaTa 3asBICHHOW L€, YMEHUE
MCII0JIB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEAJIaracMbl€ B YCIIOBUH 3aaHUIA.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3yNbTaTOB IO OCBOEHUIO 0053aTEIbHOIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MporpaMMmoi,
BBIJICJIAIOT: OCBOCHHBIE O0YUYaIOIMMHUCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NeHcTBUM, crneuudpuueckue s TOpeaMeTHONM o0nactu  «XUMUs», BUIBI
NEATENIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHWS, €ro  HMHTEPIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUYCOHBIX U HOBBIX CUTYAITUsX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XWMHWYECKUX MOHSATHUI: aTOM, MOJEKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpPOIHAS. ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCAMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHUILIATEIBLHOCTh, CTEIECHB
OKHCJICHUS, XUMHUYECKasi peakius, KiaccuduKaius Ppeaxkiuid: peakiuu
COCIMHECHUS, PEaKIMU pa3I0KECHUSA, pPEaKIUu 3aMEIICHUs, PEeaKuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aroMma, DJIEKTPOHHBIA CJIOW aTtoMa, aToMHas oOpOWTadb, pagnuycC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJISIpHAsh KOBAJECHTHAsl CBS3b,
WMOHHAs CBS3b, MOH, KaTHOH, aHUOH, PACTBOP, MAaccOBasl JOJsl BEIIECTBA
(poIIeHTHAsI KOHIIEHTpAIIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKMX TIOHATUHA U
IPUMEHATH 3TH MOHATHS IIPU OMUCAHWUU BEUIECTB U UX MPEBPALICHU;

e WCIIOJIb30BaTh XHWMUYECKYIO CHUMBOJMKY [IJI1 COCTaBieHHS QopMyl
BEILECTB U YPABHEHUN XUMUYECKUX PEaAKIIHIA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTeNeHb  OKUCJEHUS  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIE)KHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUW MO
dbopMynaMm, BHA XUMHUYECKOM CBsI3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAaHUE NEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJ0XeHUs B Ilepuonnueckon cucreme,
3aKOHOB COXPaHEHMS MacChbl BELIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e OINHUCHIBATHL W XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepuoanueckoi
CHCTEMBbl XMMHMYECKMX JJIEMEHTOB: pa3iu4yaTh NOHATHUS  «TJaBHas
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomnbIIME TEPHOJBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHIE HMMEIOTCS B
tabmune «llepuoguyeckas cuctemMa XuMUYecKuX dnemeHTtoB J[. .
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sipa, oOLIee YUCIO IIEKTPOHOB
U pacnpeeneHle uX o 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peaKUuuu (IO YUCIy U COCTaBy YYAacTBYIOUIMX B pEaKIUU
BELIECTB, M0 TEIIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEpPaMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX TMpEeBpallleHU B
Pa3TUYHBIX YCIOBUSX;

BBIUMCISATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO H  MOJISIPHYIO ~ MacChbl
BEUIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »JJIeMEeHTa 10 (dopmyse
COEJIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOUN peaKIuu;

IPUMEHSITh OCHOBHBIE OIEPAIllMU MBICIUTEILHON NIEATETbHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 000OIIEHUE, CUCTEMATU3AIMIO, KIacCU(UKAIUIO,
BBISIBJICHUE MPUYMHHO--CIEJICTBEHHBIX CBSI3€M — 11 M3y4eHUs CBOMCTB
BEIIECTB U XHUMHUYECKHX PpEAKLH, €CTECTBEHHO-HAy4YHbIE METO/BbI
MO3HAHUS — HAONIOJEHHE, W3MEpPEHUEe, MOJECITUPOBAHUE, HKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleioBaTh ~ IpaBUJIaM  [OJb30BaHUA  XUMHYECKOM  MOCYAOH  H
nabopaTopHbiM 00OpYJOBaHUEM, a TakKe TMpaBWiaM OOpalleHHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKIHUSMU TIO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TOJYYEHHUIO U COOUPaHUIO
ra3oo00pa3HbIX BeIIEeCTB (BOAOpOAa M KHUCIOpPOJAA), MPUTOTOBICHHUIO
pacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  SKCHEPUMEHTHl IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHUE).

K xoniy oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUIA:

PacKpbIBaTh CMBIC OCHOBHBIX XWMHUYECKHUX TMOHSATUHA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJEKyjla, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIECHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlus, XUMUYECKas CBSA3b, TEIIOBOU d(deKT
peakiuu, MOJib, MOJISIpHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJUTHUYECKAs] IUCCOLMAIUS, PEaKIMU HOHHOIO
oOMeHa, KaTalau3aTtop, XMMHUUYECKOEe PaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIIHH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHUE W BOCCTaHOBJICHHUE,
amotponus, aMm(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBaJICHTHAs, MOHHAs,
METaNINYeCKasi), KPUCTAIIIMYECKass pelETKa, KOPpPO3Us METaJUIOB,
CIJIaBbl, CKOpPOCTb XHMHUUYECKOW pEaKIUW, NOPEeACIbHO JTOMyCTUMas
koHueHTpauus [1/IK BemecTBa;

WUTIOCTPUPOBATh B3aWUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATHH U
NPUMEHSTH 3TU MOHSATHS MIPU ONUCAHUHU BEILECTB U UX MPEBPAICHUN;
UCIIOJIB30BaTh XMMHMUYECKYIO CHMBOJIUKY JJIi COCTaBJICHUS (HOpMYyII
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTIPENICIEHHOMY KJIACCy COCIMHEHUW 1o QopmysaM, BUJ XMUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOpPAX HEOPTaHUUYECKUX COCAMHEHMM, THUI KPUCTATIMYECKOU
PELIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici llepuomnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH W XapaKTepHU30BaTh
Tabiuunyto ¢opmy Ilepuoanueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHasg mnoArpymma (A-Tpynma)» U «rmodoyHas
noarpynmna (b-rpynma)», maneie u OoJbIIME TEPUOMABI, COOTHOCHUTH
0o003HaueHusl, KOTOpble MMEIOTCS B TIEPUOJAMYECKONW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHUS  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB ® 3apsij sapa, OOIIee YHCIO OJJIEKTPOHOB U
pacmpeneneHue HX MO0 DJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MajlblX MEPHOJ0B U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKHE BEIICCTBA,
XUMUYECKHE peakuuu (MO YKCIy U COCTaBY YYAaCTBYIOIIMX B pPEaKUUH
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHIO CTETICHEW OKHMCIICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CIENU(PUICCKUE XUMHYECCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXKIasi ONUCAHUE
IpUMEPAMU MOJIEKYJIIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh  YPABHEHHS DJIECKTPOJMTHYECKOM JTHCCOIMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHHS PEAKIIUI NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIINX CYIICCTBOBAaHUE
TCHETHYECKOW CBSI3U MEXITY BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajaHCca dTHX PEaKIUi;
IIPOTHO3UPOBATH CBOWCTBA BEIICCTB B 3aBHCHUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKHUX TMPEBPAIICHUN B pPa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCUTECIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO — MacChl
BEIICCTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO J3JIEMEHTa 10 (opmyJie
COCIMHCHHUSI, MaCCOBYIO JIOJIO BEIICCTBA B PacTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN peaKIuy;

coONMoaTh  NpaBWJIa  TOJB30BAHUS  XUMHUYECKOM  mocyaoin u
1a00paTOpHBIM  00OpPYIOBaHMEM, a TaKXKe TMpaBuUia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C MHCTPYKIUSMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O TIOJYYCHHIO W COOHpaHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa U YIJICKHUCIIOTO Ta3a);

NPOBOAUTL  PEaKIMH, MOATBEPXKIAIONINE  KAYCCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM ITYTEM XJIOPHUA-, OPOMUI-,
uoaua-, kapOoHat-, ¢ocdar-, CUIMKaT-, Cyibdar-, TUIPOKCUJI-UOHBI,
KaTHOHBI aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPax HEOPraHUUECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIC OIEpaIlid MBICTUTEILHON JAEATeIbHOCTH — aHalu3
U CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTEMAaTHU3allii0, BBHISBICHHE
MPUYMHHO-CIICICTBEHHBIX CBSA3€Hd — 11 M3YyYCHHS CBOMCTB BEIICCTB H
XUMUYECKUX pEaKIui, eCTCCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOII0/IeHUe, WU3MEPEHHUE, MOJICIIMPOBAaHUE, DKCIIEPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJunyecTBo 4acos
Ne HaunmeHoBaHMe pa3/ies10B U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 0 5 bubnuorexa [JOK

' MIPAKTHYECKOU JAEeSITEIBHOCTH https://m.edsoo.ru/7f41837c

YeJI0BEKa

19 BemectBa 1 xuMu4yeckue 15 1 0 bu6mmorexa [IOK

' peakuuu https://m.edsoo.ru/7f41837¢c

Hroro mo pazmeny 20

Pa3nen 2. Baxkneiinue npeacTaBuTe I HEOPraHUYECKHX BelleCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 0 0 bubnuorexa [JOK

' 00 oKkcHmax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucmotax 8 0 1 bu6mmoreka [JOK

' ¥ COJIAX https://m.edso0.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHUSAX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pazpnean 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xumuueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIHA
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[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XuUMu4eckux anementos . U. https://m.edsoo.ru/7f41837c
Memnpene-esa. CTpoeHue atoma
X 3b.
32| Owicmenio- : EnGmoraca LOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITNHN
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edso0.ru/7f41837c
p . 3 bu6mmoreka [IOK
C3CPBHOC BpeM https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIuH
11 [ToBTOpEeHue U yriyoiieHne 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX pa3zelioB Kypca 8 kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 0 0 bubnuorexa [JOK
' peaKmuii https://m.eds00.ru/7f41a636
DIEeKTPONUTHYECKAs JUCCOLMALIHS. bubnnorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 17
Paznen 2. HemeTayuibl M MX cOeJUHEHUSA
51 OO6mras XxapakTepUCTUKA XUMUYECKUX 4 0 1 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
OO01as xapaKTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 Bubmmorexa LIOK
' PyfisL. 6P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u ux 7 0 1 bubmorera [JOK
' ' ’ https://m.edso0.ru/7f41a636
COCIMHEHUS
OO1ast XxapakTepUCTUKA XUMUYECKUX
24 snemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa HOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroro no pazneny 25
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Paznen 3. MeTa/iIbl M UX COCINHCHU A

N bubnuorexa [JOK
31 Obmme crolicTBa MeTaLIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxuetime MeTauibl U UX COCTUHEHUI 16 https://m.edsoo.ru/7f41a636
Wroro mo paznmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBAa YU MAaTEPHUAJIBI B )KU3HHU YEIOBEKA 3 bubmmorexa [TOK
) ee P T https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p oc Bhe 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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