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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBEe (enepanbHON paboueil mporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPENoJaBaHusl y4eOHOro mpeaMera « XUMus»
B 00pa3oBaTeNIbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCIUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiep>KaHue,
peayCMaTPUBAET PACHPEICIICHHE €ro IO KjaccaM M CTPYKTYpUpPOBaHHUE TIO
pasnenaM M TeMaM MPOTPaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OocoOeHHOCTEW O00ydYaronmuxcs, OIpenensieT BO3MOXKHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a Takke TpeOOBaHMM K
pesynbrataMm oOy4YeHHs] XMMUU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIePIKAHUS.

3HaHME XHMHUU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromerocsi, €ro MpejCTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
HSHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TI00ATbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPIETUUCCKOM,
MUIIEBON M KOJIOTUYECKON 6€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KYITbTYphI IUIHOCTH, €€ 001el 1 (GYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coAepkaHHs MPOTPpaMMbl MO XUMHUHM C(HOPMHpPOBaHA HA OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETHUYECKHUX IMPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeACTaBICHUN 00 DIIEKTPOIUTHYECKON JIUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IMOJIYYEHHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAaHHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XAMHYECKOW HAayKH KaK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOM
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUYECKUX TOJIOKEHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIEN0BATENbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTyaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJFOUEBBIX KOMIIETEHIMI), MMEIONIMX YHUBEpPCAIbHOE 3HAYEHUE JUIs
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX NpPHU PEUIEHWH MpoOJeM B TMOBCEIHEBHOW >XH3HU U
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbsI 1 OKPY>KAIOIIEH MPUPOTHOMN CPEJIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0slI pa3zjeneHust cMecen.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcUTENbHAass AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBJICHHUS. XUMHUUYECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBwiaMu paboThl B JJabopaTopuu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHYECKUX (FOPEHHUE CBEYH, MPOKAJIUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJbTaTOB  MPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemlecTBo. HaxoxkaeHue kucimopoja B mpupojie, (U3NYECKUE U XHUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TeroBoil 3P(peKT XUMUYECKON peaKkluu, TEPMOXMMHYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (GuU3MYecKMe UM XUMUYECKHUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusznyeckue CBOMCTBA BOABL. Bojga kak pacTBoputTenb. PacTBOpHIL
HaceblllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3ytoniue (OCHOBHBIC, KHUCJIOTHbIE, aM@oOTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. Duznueckue U XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHus. HomeHknaTypa ocHoBaHui. Pu3NUECKME M XHMHYECKHE CBOWCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMH4YECKHEe cBOMCTBa KHUCJIOT. Psn axktuBHoctn MmetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa coseil. @u3ndyeckue U XMMHYECKHE CBOWMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOAECHCTBUE BOJABI C METAJJIAMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYINax CXOJHBIX DJIEMEHTOB (IEJIOYHBIE M IIEJI0YHO3EMEIIbHbIE METaJUIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunonuueckoit cucrtembl xumuueckux snemeHtoB /. . Menneneea. Ilepuoabl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI AJIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX siep. M3oTonbl. DinekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. Menneneea. XapakTepucThKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB M0 TPYIaM U NEPHOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
IPaKJIaHHH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAMH KHUCJIOT W WIEIOYEH, MPOBEIECHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KilacCudUKalusi, NEPUOJIUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, a3, GU3UYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XUMUYECKUX JIEMEHTOB [l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME M CTPOEHHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEIECTB, OTHOCSAIIMXCA K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHHIO CTETICHEW OKUCICHUS XMUMHUYECKHX DJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiusax. [[oHATHEe 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIMTEITbHO-BOCCTAHOBUTEIBHOM peaxkiuu. CocraBnenue YpPaBHEHUM



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BHIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUW W COJIeM B CBET€ TMPEJACTABICHUN 00 DJIEKTPOJIUTHUUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOMPOBOTHOCTU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o00pa3oBaHHWE BOJABI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6miast xapakTepucTtuka ranoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHHe. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne W (PU3NYECKHUe CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmcioTa, (QuU3HYECKMe H XHMHYCCKHE CBOWCTBA (00mmE Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHUM B TPUpPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PacCHpOCTPAHEHHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KadecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HEHNE OKPYKaIOIIEe Cpeibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnons3zoBanue hocharoB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoge. OKCUIbl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
b dext. YronpHas KUCIOTa U €€ COMM, UX (PU3NYECKUe U XMMHUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIECTBAX KAK O COCTUHEHUAX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTMYECKHU BaKHBIX BELIECTBAX: KUPaX, O€IKax, yrieBoJax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHenne. CoenuHeHus KpemHUs B mpupoje. OOmmue mpeacTaBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCJAMHEHHM (BO3MOXKHO WCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTHI, M3y4YCHHE XUMUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEpUaIoB), 00pa3laMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydYeHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX POTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THON KUCIOTHI C MEABIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJyYyeHUe, coOOMpaHue, pacro3HaBaHUE U M3yUeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no reme «BakHelIe HeMETaAJUIb U UX COSTUHECHUSY.

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpPUCTAUIMUECKass  peIIETKa.  DJIEKTPOXUMUYECKHU P
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIILICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HATpusa W Kanus. [IpumMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B TIpupojae. PU3NUECKUe U XUMUYECKHE CBONCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMSA. AM(OTEpHBIE CBOWCTBA OKCUJIa U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUabl, THAPOKCUIbLI U conu xenesa (I1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEM B3aMMOJEWUCTBHUS OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KaJbLUs, aJIIOMUHUSA, LIUHKA, >KeJie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA LIUHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemunle ceéa3u



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIENBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKIIA.

OOG1mue ecTeCTBEHHO-HAYUYHbIE TOHSATHS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukaius, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: maTepusi, aToM, DJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJEKTPUUECKUW 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (OTOZIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIITMYECKas
pemeéTka, CruiaBbl, (PU3MUECKUE BEITUYUHBI, €IUHHIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapocdepa, MuUHEpalbl, TOPHBIC IMOPOJIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHSA ITIPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE  PE3YyJbTAThl OCBOCHUS MPOTPAMMbl  OCHOBHOT'O  OOIIEro
o0pa3oBaHus JOCTHralOTCs B XOA€ OOyYeHHS XUMUU B €IUHCTBE Y4eOHOU U
BOCIIUTATEIIbHOW JEATEIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCHUUCKUMHU
COITMOKYJIbTYPHBIMU ¥ JTyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMU, TPHUHSITHIMU B
oOlecTBe TpaBUJIaMU M HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIUN 00YUaIOIINXCS.

JInyHOCTHBIE pe3yIbTATHI OTpaXxaroT TOTOBHOCTD o0yJarommuxcs
PYKOBOJICTBOBAThCSl ~ CUCTEMON  TMO3UTHUBHBIX  I[EHHOCTHBIX  OpHEHTAlUA |
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UMCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY H
HAy4YHOMY HaCJeWI0, TIOHUMAaHUS 3HAYCHUS XUMHYECKOW HAyKd B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh TOCTOBEpHON HHMOpMaluend o
NEPEAOBBIX JOCTHKEHHUSX W OTKPBITUSX MHPOBOM U OTEYECTBEHHON XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

OPEACTaBICHUS O COLUAJIbHBIX HOPMAaxX M TMPaBWJIaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUJIEKTHBE, KOMMYHHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIC3HOM, Y4eOHO-HCCIIeIOBATEILCKON, TBOPUCCKON U APYTUX BUAAX JAEATCIbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JESITENbHOCTH TIPU BBIMOJHEHUU
y4eOHBIX, II03HABATENIbHBIX 3a/1ay, BBIMOJHEHUH XWMUYECKHX OKCIEPUMEHTOB,
CO37aHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS] K B3aUMOINIOHUMAHUIO M B3aUMOITOMOIIH
B TIPOIECCE ITON YUeOHOU JESITEIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE TIOBEICHHE U
MOCTYNKHA CBOUX TOBApPHILEH ¢ MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIECTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHPOBO33PEHUYECKHE TMPEICTABICHUSI O BEIIECTBE M XUMHUYECKOM peaKkiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY VYPOBHIO Pa3BUTUSI HAYKH U COCTABIISIIOLIUE
OCHOBY JUIsl TIOHMMAHHS CYIIHOCTH HAyYHOW KapTHHBI MHpPA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTUA MPHUPOJbI, B3aHUMOCBS3SX 4YEJIOBEKA C
MNPUPOJTHOM CPEIOi, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HANpPaBJICHHbIE HA MOJYYCHUE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOIWMBbIC IS OOBSICHEHHMS HaOIIOJAaEMbIX MPOIIECCOB M SIBJICHHM,
MO3HABATEIbHOM, HMH(POPMAIMOHHON W YUTATEIbCKOW KyJIbTYphl, B TOM 4YHUCIE
HaBBIKOB  CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOM



JUTEPATypOr, JOCTYITHBIMH TEXHUYECKUMU CPEIACTBAMU  HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMI0O M TO3HAHHUIO, JHOOO3HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaM000pa30BaHUIO, MPOCKTHON U MCCIICIOBATEIIBCKOM JAEATEITBHOCTH,
K OCO3HAaHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS O0YUYCHHS B JaIbHCHUIIIEM;

4) opMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHHE IICHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 »KW3HHW, OCO3HAHWE TIOCICACTBUH W HENPHUATHE
BPCAHBIX  TpHBBIUCK  (YIMOTpPeOJIEHUsS  aJIKOTOJi, HAPKOTUKOB,  KYpPCHHS),
HEOOXOAUMOCTH  COOJIFOJICHUS TIpaBUJl  OE30MACHOCTH TMpU  OOpallleHuH ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY HM3YyYCHHIO MpodeccHil U Tpyaa pa3iIudHOro poja,
YBOXCHHUE K TPYAY M PE3yJIbTaTaM TPYIOBOH JEATCILHOCTH, B TOM YHUCJIC Ha OCHOBE
NPUMCHCHHS MPEIMETHBIX 3HAHUW 10 XUMUH, OCO3HAHHBIN BBIOOP WHAMBUIAYaTbHON
TPACKTOPUU TPOJOKCHUS 00pa30BaHWS C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEW, YCTEIHOMN
npodeccuoHaIbHOM NeATEeIPHOCTH U PAa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh
aJanTHPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1€JeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOUHHUKY KU3HU
Ha 3emie, OCHOBE €€ CyYIIECTBOBaHUS, TMOHUMAaHHME IIEHHOCTH 3[I0POBOTO U
Oe3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIIGHHE K COOCTBEHHOMY
¢u3MUecCKOMy U TICHUXWYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS
npaBmJI 0€30MaCHOTO MOBEJEHUS MPU paboTe C BEIIECTBAMH, a TAKKE B CUTYyaIlHsX,
YTPOKAIOIINX 3IOPOBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, TOJydaeMble TMPU W3YYCHUH XUMHUH, IS
pelIeHUs 3aJa4, CBSI3aHHBIX C OKPYXAIOUEW NPUPOJHOW CPEOM, IS IOBBILICHUS
VPOBHS  JKOJIOTMYECKOW  KYyJIbTYpbl, OCO3HaHHUS  TJIOOQJIBHOTO  Xapakrepa
HKOJIOTHYECKUX TPOOJIeM M IMyTeHd WX PEIIEHUs IOCPEICTBOM METOJOB XHUMHUH,
HKOJIOTUYECKOTO MBINUICHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B TIO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe wMerampeaMETHBIX PE3YNBTATOB BBIACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUST MUPOBO33PECHHS OOIICHAYYHBIC TOHITHS (3aKOH, TEOPUS, TPUHIIHII,
runore3a, (axkT, cuUcTeMa, TPOIECC, OKCIEPUMEHT U  JIPYroe.), KOTOpHIC
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJIAIOT Ha
OCHOBE 3HAaHWW W3 3TUX MPEAMETOB (OPMHUPOBATH MPEIACTABICHUE O IIEITOCTHOU
HAy4YHOU KapTWHE MHUpPA, U YHUBEPCAIbHBbIC y4eOHbBIE NMelcTBUS (TIO3HABATEIbHBIC,



KOMMYHUKATHBHBIE, PpETYJSATUBHBIE), KOTOpble oOOecneynBaoT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBIEHUIO Yy4eOHOM
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE Y4eOHbIE 1eHCTBHS

ba3zoBble Jiornyeckue 1efcTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOIO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PaCKpPhIBaTh CMBIC] XMUMHUYECKUX MOHATUM (BBIIEIATH HX XapaKTepHbIC
NPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C JIPYTMMH TOHSTHSIMHU), HCIOJI30BATh
MOHATHUS JIJI1 OOBSICHEHUSI OTJEIbHBIX (DAKTOB U SBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUU JJI1 KJIacCUPUKAIMK XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIUi,
yCTaHABIIMBATh MPUUYUHHO-CIICICTBEHHBIE CBA3UM MEXIy OOBEKTaMH HW3yUYCHHS,
CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIAYKTHBHBIE, NEIYKTUBHBIC, MO AHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHUE TPHUMEHSATh B TIPOIllECCe TIO3HAHUS TOHATHS (NMPEIMETHBIC U
MeTarpeIMEeTHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJCIIH, UCIOJB3YEMble B XUMUU,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHHU MOJICIbHBIC TPEACTABICHUS —
XUMHYECKUN 3HAK (CUMBOJI JJIEMEHTa), XUMHuYecKas QopMyllia U YypaBHEHHUE
XUMHYECKOM PEAKIMU — MPU PEIICHUU Y4eOHO-TO3HABATENbHBIX 3aJa4y, ¢ Y4ETOM
ATUX MOJIETBHBIX TMPEACTABICHUI BBISBISATh M XapaKTePU30BATh CYIECTBEHHbIE
NPU3HAKA U3YyYAE€MbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHMUYECKHX PEaKIHid,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH,  NPUYUHHO-CICJICTBEHHBIE  CBSI3M U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

ba3oBble ucciaenoBaTe/bCKue AeCTBUSA !

YMEHHE UCIOJIb30BaTh IOCTABJICHHBIC BOMPOCHI B KadyeCTBE HHCTPYMEHTA
MO3HAHUS, & TAK)KE B KA4€CTBE OCHOBBI JJIsi (DOPMUPOBAHUS TUIIOTE3bI TIO MPOBEPKE
NIPAaBIJIBHOCTHU BBICKA3bIBAEMBIX CYKICHUM;

MpPUOOPETEHHE ONbITa MO IUIAHUPOBAHHWIO, OPTAaHM3AIMU H TPOBEICHHUIO
VUCHHUYECKHX OJKCIEPUMEHTOB, yMEHHE Ha0moAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITETIHO TPOTHO3UPOBATh €ro pe3yabTaT, (GopmMymupoBaTh 00OOIICHUS U
BBIBOJIbI 110 PE€3yJbTaTaM MPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABIATh OTYET O
MpoJIeJIaHHOW padoTe.

Pabora ¢ ungopmaumeii:

YMEHUE BBIOWpATh, aHATU3UPOBATH W HWHTEPIPETUPOBATH WHOOPMAIUIO
pPa3IUYHBIX BUAOB U (OPM MPEJCTABICHUS, MOJYy4aeMyl0 U3 Pa3HbIX HMCTOYHUKOB
(Hay4HO-TIONYJISIpHAS TUTEpATypa XMMUUYECKOTO COJIepKaHUsl, CIIPaBOUYHbIE TOCOOUS,
pecypebl THTEpHETa), KPUTUYECKUA OLICHUBATH MPOTUBOPEUYHBYIO U HEJIOCTOBEPHYIO
uH(popMaIuio;

YMEHHUE TPUMEHATH Pa3JIMYHbIE METOJbl M 3ampochl MPU IMOUCKE U OTOOpE
MHQOpMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJisl BBINOJHEHUS



y4eOHBIX M MO3HABATENBHBIX 3a]a4 ONpEeeTIEHHOr0 THUIA, MPUOOPETEHUE OIbITA B
0o0JaCTH  HCMONB30BaHUA  HMH()OPMAIMOHHO-KOMMYHHUKATUBHBIX  TE€XHOJOTHUM,
OBJIaJICHUE KYJIbTYpOHl aKTMBHOI'O HCIIONb30BAHMS PA3JIMYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (DOPMY MpEACTaBICHUS HHPOPMaLUU U
WUIIOCTPUPOBATh pEIIaeMble 3a/Jaud  HECJOKHBIMU CXEMaMH, JuarpaMMami,
ApyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE HCIMONb30BaTh M  aHAIM3UPOBATH B Mpouecce yuyeOHOM U
UCCIIEIOBATENbCKON JEATENBbHOCTHY HMHMOPMALIUIO O BIMSHUM TPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKatoUIed MPUPOTHON CpeIbl.

KomMmyHuKaTHBHBIE YHUBeEpcalbHbIE y4eOHbIe 1eficTBHUS:

yYMEHHM 3a7aBaTh BONPOCHI (B X0Jie Auayiora U (WIn) AUCKYCCUH) 1O CYIIECTBY
oOcyxJaeMol  TeMbl, (OPMYIHPOBATH CBOM  MPEIJIONKEHUS  OTHOCHUTEIBHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TpPEACTaBISATh  MOJyYEHHbIE  pPE3yJdbTaThl  MO3HABATEIbHOMN
JESTENBHOCTU B YCTHBIX M MUCbMEHHBIX TEKCTAX; JIeJIaTh MPE3EHTAINIO PEe3yIbTaTOB
BBIMIOJTHEHUSI XMMHUYECKOTO JKCIEpUMEHTa (J1JaOOpaTOPHOTO OIbITa, J1A0OPAaTOPHOM
paboThI 1O UCCIIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

YMEHHUS y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NIO3HABATEIbHON M HCCIIEIOBATENbCKON AEATEIbHOCTU MPU PEIIEHUH BO3HHUKAIOIINX
npoOsieM Ha OcHOBe Yyuéra OOLMX MHTEPECOB U COIJIACOBAHUS TO3UIUHN
(obcyxenns, 0OMEeH MHEHHUSMH, «MO3TOBBIE€ IITYPMbI», KOOPJAUHAIIMS COBMECTHBIX
NEHUCTBHM, ONpeJielieHne KPUTEPHUEB IO OILICHKE KavyecTBA BBIMOJHEHHOW PabOThI H
Apyrue).

PeryasiTuBHbIC YHHUBepCAJIbHbIE Yy4eOHbIe NeHCTBHS:

YMEHUE CaMOCTOSITEJIbHO OMpEAEisaTh 1NN JEATEIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITENBHOCTh, BbIOMpaTh Hambosee 3(hPeKTUBHBIE CIMOCOOBI pelieHus Y4eOHBIX U
[IO3HABATEIBHBIX 337a4, CaMOCTOSATEIbHO COCTABIIATH WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIA  AJITOPUTM  JEUCTBUM TIPU  BBIIOJHEHUM 33aJaHUA € YYETOM
MOJTy4YeHUs] HOBBIX 3HaHUM 00 M3yyaeMbIX OOBEKTaxX — BEIIECTBAX M PEaKIUsX,
OLICHMBAaThb COOTBETCTBHE IIOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW L€, YMEHUE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IIPEAJIaraeMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe TmpeAMETHBIX pe3yJbTaTOB II0 OCBOEHUIO  005S3aTEIBHOIO
CoNepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (enepasbHON pabodeil mporpamMmoi,
BBIICJIAIOT: OCBOEHHBIE OOYy4YalOIMMHCS HAy4YHbIE 3HAHMS, YMEHUS U CIOCOOBI
TEeUCTBUU, cielnpruuecKue s IPpeaAMETHON 001acT « XUMUS», BUBI AEATCIHHOCTH
[0 TOJYYEHHIO HOBOIO 3HAHMS, €ro HHTEpPHpETalHuH, MpPeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.



K koHiy oOydenus B 8 kjacce mpeaMETHBIE pe3yNbTaThl HA OA30BOM ypOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

pPacKphIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX IOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(omHOpOJHAS W HEOJHOPOJIHAS), BAJEHTHOCTh, OTHOCUTEJIbHAS aTOMHAas U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBasi J0JiI XMMHUUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJSIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJib, JJEKTPOOTPULIATEIBLHOCTb, CTENEHb
OKHCJICHUSI, XMMHUYECKas peakius, KiIacCuUKalus peakiuil: peaxiuu
COCIMHEHUS, PEaKIIUU PA3JI0KECHUs, PEAKIIMU 3aMeIIeHUs, peakiiui oOMeHa,
9K30- U DHAOTCPMHUYECKHE pPEaKIMH, TemioBod 3ddekT peakuuu, sapo
aToma, DJICKTPOHHBIM CJIOW aToMa, aTOMHas OpOWTalb, pPaaUyC aTroMma,
XUMUYECKAsi CBS3b, MOJISIPHAS M HEMOJSPHAs KOBAJEHTHAsl CBSI3b, MOHHAA
CBSI3b, MOH, KaTHOH, aHHOH, PACTBOP, MaccoBasi J0JIsl BellecTBa (IIPOIICHTHAs
KOHIIEHTpAIIMsI) B paCTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKUX TIOHATUH U
NPUMEHATH 3TH HOHATUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIUKY JIJISi COCTaBJIEHUS (POPMYII BEIIECTB
Y YpPaBHEHUN XUMUUYECKUX PEAKIINIA;

OTpEeeNsITh BaJCHTHOCThH ATOMOB JJIEMEHTOB B OWHApPHBIX COEIUHEHUSX,
CTENIeHb OKUCJICHHS JIEMEHTOB B OMHAPHBIX COCIMHEHUAX, TPUHAIIICKHOCTD
BEIIECTB K OINpEACNEHHOMY KJacCy COeQUHEHUuN 1o ¢opMynaMm, BHUJ
XUMUYECKOW CBA3M (KOBaJE€HTHAas W HOHHAas) B HEOPraHMYECKUX
COEIMHEHUSAX;

packpbiBaTh cMmbici Ilepuogunueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBAaTh IOHHMaHUE TEPUOJUYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYECKHX DJIEMEHTOB OT MX MOJIO)KEHUs B llepuoanueckoin cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

OMKCHIBATh W XapakTepus3oBaTh Tabmuunyio Gopmy I[lepuogmaeckoii
CUCTEMbl XUMHUYECKUX JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MOArPYIIa
(A-rpynna)» u «mobounass noarpymnmna (b-rpynma)», mansie U OoJibline
NepUOJbl, COOTHOCUTH OO0O3HAUEHHMS, KOTOpPbIE UMEIOTCS B TalIuue
«Ilepuoanueckas cucrema xumuyeckux sjemeHtoB J[. M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XUMHUUYECKHUX JJIEMEHTOB
(coctaB u 3apsia sapa, oOlee YUCIO 3JIEKTPOHOB U PACHpEeNICHHEe HX IO
AJIEKTPOHHBIM CJIOSIM);



KJIacCU(UIIMPOBATh XUMHUYECKUE BJIEMEHThl, HEOPraHWUYECKHUE BEIECTBa,
XUMHYECKUE peakuuu (MO YUCIAYy M COCTaBy YYacTBYIOLIMX B PpEaKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBONCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEP)KIAs OMHCAHUE MPUMEpPAMU MOJIEKYJSPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHHUS XUMHYECKUX TPEBpaIEHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO UM MOJISIPHYIO MacChl BELIECTB,
MAacCOBYIO JIOJIF0 XMMHUYECKOrOo »3JeMeHTa 1Mo (opMmyse COeAUHEHMUS,
MacCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHYECKOM peakilny;

IPUMEHSTh OCHOBHBIE ONEpAlMU MBICTUTEIBHON AESITENIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000IIeHne, CUCTEeMaTH3alUI0, KIaCCU(PUKALIUIO,
BBISIBJICHUE TMPUYMHHO--CJIEJICTBEHHBIX CBSI3€M — MJI1 W3Yy4YEeHHUS CBOMCTB
BEILECTB U XUMHUUYECKHUX PEAKIIMIl, €CTECTBEHHO-HAYUYHbIE METO/bI TO3HAHHUS
— HaOMIoIeHUe, M3MEpEHUe, MOJEIIMPOBAHHUE, IKCIEPUMEHT (peajbHBbIl U
MBICJICHHBIN );

CJIeIOBaTh MpaBUjIaM MOJIb30BAHUS XUMUYECKON MOCYI0M U J1a00paTOpHBbIM
o0opyaoBaHMEM, a TakXKe TpaBWJIaM OOpalleHuss C BellecTBaMH B
COOTBETCTBHM C HWHCTPYKIUSIMH 10  BBINOJIHEHUIO  JTAOOPATOPHBIX
XUMHYECKUX OIBITOB MO MOJYYEHUIO U COOUPAHUIO ra3000pa3HBIX BEIIECTB
(Boopolla M KHCIIOPOJia), HPUTOTOBJIECHUIO PAacCTBOPOB C OINpPEAEIEHHON
MacCcOBOW JOJie pAacTBOPEHHOTO BEIIECTBA, IUIAHUPOBaTh U TMPOBOIUTH
XUMUYECKHE SKCIEPUMEHTHl MO PACHO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHCJIOT C TIOMOILbIO MHIUKATOPOB (JIJAKMYC, (PeHOI(PTaIEnH, METUIIOPAHXK U

JpyTue).

K konity oOydenus B 9 kjacce MmpeJIMETHBIE Pe3ylbTaThl HA 0A30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX ITOHATUN: XUMUYECKAN DJIEMEHT,
aToOM, MOJIEKyJa, HOH, KAaTHOH, AaHWOH, IPOCTOE BELIECTBO, CIIOXKHOE
BEIIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHUS,
XAMHUYECKasi PEaKIHsl, XUMHUIECKas CBSA3b, TETUIOBON d(DPEKT peakiuu, MoJlb,
MOJISIPHBIN 00BEM, pacTBop, DJIEKTPOJIUTBHI, HEAJICKTPOJIUTHI,
ANEKTPOJIUTHYECKAs TUCCOLMAIINS, PEaKIIU HOHHOTO OOMEHa, KaTalu3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTuMble UM  HeoOpaTUMble  peaKIluu,
OKHCJIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKIINH, OKHUCIUTENIb, BOCCTAHOBUTEIIb,
OKHCJICHHE U BOCCTaHOBJICHUE, aJUIOTpOIusi, am(pOTEPHOCTb, XUMHUUECKas



CBsI3b (KOBaJICHTHAsl, HIOHHAs, META/NINUECKas), KpUCTAJUIMUECKas pPenIeTka,
KOppO3Hsl METAJJIOB, CIUIAaBbl, CKOPOCTh XMMHUYECKON PEAKLIHH, MPEIEIbHO
nonyctumas koHueHntpanus [1/IK Bemecrtsa;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKUX TIOHATUHA U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJI30BaTh XUMUYECKYI0 CUMBOJIMKY JIJII COCTaBlIeHUsI (POPMYH BelIECTB
Y YPABHCHUN XUMUYECKUX PEAKLINM;

ONpPEAESATh BAJECHTHOCTh M CTEIEHb OKUCJIEHUS XUMHUYECKUX DJIIEMEHTOB B
COCMHEHUSAX  PA3JIMYHOTO  COCTaBa, MPUHALJICKHOCTh  BEHIECTB K
OTPENICIEHHOMY KJIACCY COCIMHEHHM 1Mo (opMysiaM, BUJ XUMHUYECKON CBSA3U
(koBaJIeHTHAsI, WUOHHAs, METANINYECKasi) B HEOPTaHWYECKUX COCIUHEHUSX,
3apsii MOHA TI0 XUMHUYECKOU opMyJie, XapaKkTep Cpe/ibl B BOJHBIX PAaCTBOpax
HEOPraHWYECKUX COCIMHEHUM, TUI KPUCTAJIMYECKON PEIIETKH KOHKPETHOTO
BEILECTBA;

packpbiBaTh cmbich llepuonmueckoro 3akoHa J[. M. MengeneeBa wu
JIEMOHCTPUPOBATh €ro MOHMMAaHWE: OINHUCBHIBATH U  XapaKTEPU30BATh
Tabinunyto (opmy Ilepuoamyeckoil CHUCTEMBbl XUMHUYECKHUX DIIEMEHTOB:
paznuyaTth TMOHSATUS «IJIaBHas moArpynmna (A-rpynma)» u «1mobouHas
noarpymnmna (b-rpynma)», Mamsie U OONBIIME TMEPUOABI, COOTHOCHUTH
0003HauYeHUs, KOTOPhIE UMEIOTCS B MEPUOJIMYECKON TabuIe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHUMHUYECKHX 3JIEMEHTOB (COCTaB H
3apsAn  Anpa, oOIIee YHUCIO DJIEKTPOHOB M paclpeesieHHe HX IO
AJIIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUU
CBOWCTB JJIEMEHTOB M HMX COCAMHEHUU B MpeJaenax MajblX IEpUOJIOB U
[JIaBHBIX MTOArPYII C Y4ETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMHUYECKUE JJIEMEHThI, HEOPraHWYECKHUE BEIECTBa,
XUMUYECKHE peakiuu (M0 YHCIYy M COCTaBy YYACTBYIOIIMX B PEAKUUU
BEIIECTB, MO TEIIOBOMY 3((eKTy, M0 MU3MEHEHHIO CTEMECHEW OKHUCICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATh) OOIMME U Chenuduueckrne XUMHYECKUE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BELIECTB, IIOATBEPKAAs OIHUCAHUE
IpUMEPAMU  MOJIEKYJISIPHBIX W HWOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHUS JJEKTPOJUTHUECKON TUCCOLUALNMN KUCIIOT, IIEJI0YEH
U COJIEH, MOJHBIE UM COKpAIIEHHBbIE YpaBHEHHUS pPeaklMii MOHHOTO OOMEHa,
YPAaBHEHUS PEAKIMW, NOATBEPKIAKIINUX CYIIECTBOBAHUE T'€HETHYECKOU
CBSI3M MEX/y BEILIECTBAMU PA3JIMYHBIX KIACCOB;

pPacKpbpIBaTh  CYIIHOCTb  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUU
MOCPEACTBOM COCTAaBJICHHUSI SJIEKTPOHHOT'O OanaHca 3TUX PeaKIuii;



MPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHUYECKHX TIPEBpAIlleHUH B Pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIONI0 XHMHYECKOTO »JJIEeMEHTa 10 QopMmysie COeIUHECHHUS,
MacCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJIUTH PACUETHI MO YPaBHEHHUIO
XUMHUYECKOU pEaKIUH;

COOIO/IaTh TpaBUJIA TMOJIB30BAHUS XMUMHUYECKON MOCYI0W U TabopaTopHBIM
o0opynoBaHMEM, a TakkKe TMpaBwia oOpalieHus C BEIECTBAMH B
COOTBETCTBHM C HMHCTPYKIHMSMH 10  BBINIOJHEHHIO JIa0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TMOTYYCHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

NPOBOJIUTH PEAKIIMH, MOJTBEPKIAIONINE KAa4eCTBEHHBI COCTAB Pa3IMYHBIX
BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPUA-, OpOMHI-, HOAWI-,
kapboHat-, Qocdar-, cunukar-, cynabdpar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUS W WOHBI M3YYCHHBIX METAIIOB, MPHCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE ONEpALMH MBICIUTENBHON AESITENbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMAaTH3alUI0, BbISIBICHUE NPUYUHHO-
CJIECTBEHHBIX CBSI3€H — AJI1 M3YyYEHHUS CBOMCTB BELIECTB M XUMHYECKHUX
peakiuii, ecTeCTBEHHO-Hay4yHbleé METOAbl IO3HaHMS — HaONIO/ICHNE,
U3MEpEeHHe, MOJIETUPOBAHHE, SKCIIEPUMEHT (peajIbHbIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
Kontpoas | Ilpaktu | (uudposbie)
n/ pa3aeyioB M TeM
Bcero | Hble yeckue o0pa3oBaTe/bHbIE
n NMPOrpaMmblI
padoThI padoThbI pecypcsl
Pa3nea 1. IlepBoHayaibHble XUMHYECKHE MOHSATHSA
XuMusi — BaxkHast
obacTpb
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MPaKTHYECKOI https://m.edsoo.ru/7f41837c
JeSITEITEHOCTH
YeloBeKa
19 BemecTBa u 15 1 bu6moreka [IOK
' XUMHYECKHE PEAKLIUH https://m.edso0.ru/7f41837¢c
Hroro mo pazueny 20

Pa3znen 2. BaxkHelinue npeacraBuTe n

HCOPraHU4€CKUX BECIICCTB

51 Bo3sayx. Kucnopon. 6 bubnuorexa [JOK
' [MousaTue 06 oKCHaAax https://m.edsoo.ru/7f41837c
Bonopon.Ilonsitue o bubnuoreka [IOK
2.2 8 1
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
Bopa. PactBopbl. EuG 1OK
HOIHnOoTEKA
2.3 I1 o 5 1 1
OHATHE O https://m.edsoo.ru/7f41837c
OCHOBaHHUSIX
OCHOBHBIE KIaCCHI Bu OK
2.4 HEOPraHMYECKHX 11 1 1 nommoreka L
g https://m.edsoo.ru/7f41837c
COEIUHEHUI
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xumnieckunx 3jaementon /1. U.
MenaeneeBa. CTpoenne aToM0OB. XuMH4ecKkasi CBsA3b. OKHCJINTEIBLHO-BOCCTAHOBUTEIbLHbIE

peakuuu
[lepuonnueckuii
3aKOH U
[Tepuonnueckas
bu6mmoreka [JOK
3.1 CHCTEeMa XMMHYCCKUX 7

anemeHTOB [[. 1.
Menneneesa.
Crpoenue aToma

https://m.edsoo.ru/7f41837¢c
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XuMu4decKas CBs3b.

3.9 OKHUCIUTEIBRHO- 8 bubnuoreka [IOK
BOCCTaHOBHUTEIIBHEIC https://m.edsoo.ru/7f41837¢c
peakiuu

bu6mmoreka [IOK
Hroro ro pasexy 15 https://m.edsoo.ru/7f41837¢
O06o0meHue u 3 bubmuoreka [JOK
CHCTeMaTH3aIus 3HaHUI https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



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

9 KUIIACC

Kosau4vecTBO 4yacoB DJIeKTPOHHBbIE
Ne HaumeHoBanue
(uudposbie)
n/ pa3aeyioB M TeM Bcer | KontpoabH IIpakTHyeck
o0pa3oBaTe/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Paznes 1. BemecTBo U XuMH4yecKne peakuuu
[ToBTOpEHUE N
yriyOnenue bubnuoreka [IOK
11 3HaHUW OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pasnesnoB Kypca 8 36
KJ1acca
OcHoBHBIE
bu6moreka [IOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHUYECKUX 36
peakuui T
DIIEKTPOJIUTUYECK
ast TUCCOITNAITHS. bubnuorexa [JOK
1.3 XUMHYECKUE 8 1 1 https://m.edsoo.ru/7f41a6
pEaKuuu B 36
pacTBopax
Hroro mo pazgeny 17
Paznen 2. HemeTa/JILI M X COeAMHEHHUS
Oo01mas
XapaKTEPUCTHKA
bu6mmoreka [IOK
XUMHUYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
snemenToB VIIA- 36
TPYIIIBL. o
T'anorensl
O6mas
XapaKTEePUCTHKA
bubmuoreka [JOK
XUMHUYECKUX
2.2 6 https://m.edsoo.ru/7f41a6
anemeHToB VIA- 36
rpynmnsl. Cepa u eé o
COCTMHCHUS
O6mras
XapaKTepUCTUKA
bu6mmoreka [JOK
XUMHUYECKUX
2.3 7 1 https://m.edsoo.ru/7f41a6

sneMeHToB VA-
rpynmnsl. A3oT,

bochop u ux

36
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COCAMHCHUA

OO6mas
XapaKTepPUCTHKA
XUMHYECKUX bu6mmoreka [{OK
2.4 anemeHToB |VA- 8 https://m.edsoo.ru/7f41a6
rpynnsl. YTiaepox 36
U KPEMHMM U UX
COCTMHCHUS
Hroro mo pazueny 25
Paznen 3. MeTa/uibl U MX COeIMHEHMSI
. bubmmoreka [{OK
OOGmue cBoicTBa
3.1 HE CROMCTR 4 https://m.edsoo.ru/7f41a6
METaJIJIOB
36
Baxueiimme bu6moreka [IOK
3.2 METaJUIBI U UX 16 https://m.edsoo.ru/7f41a6
COCOUHCHUS 36
Hroro mo pazgeny 20

I[TPOTPAMME

Pasznen 4. Xumus v OKpy:Kaomas cpeiaa
BemectBa u bu6moreka [IOK
4.1 MaTtepuabl B 3 https://m.edsoo.ru/7f41a6
YKU3HU YeJIOBEKa 36
Hroro mo pazgeny 3
bu6mmoreka [JOK
Obobutenne . 3 https://m.edsoo.ru/7f41a6
cUCTeMaTH3alusl 3HAaHHH 36
OBILEE
KOJIMYECTBO 68
YACOB IIO
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