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INHOACHUTEJIbHASA 3AIIMCKA

[IporpaMma 1Mo XuUMHM Ha YPOBHE OCHOBHOTO 0OIero oOpa3oBaHUs
COCTaBJeHa HAa OCHOBE TpeOOBaHWU K pe3yJbTaraM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOTrpaMMBbl OCHOBHOTO 00IIIero o0pa3oBaHus, Mp €ACTABICHHBIX
B OI'OC OOO, a Takke Ha ocHOBe ¢enepanbHONH padoueld MTPOTpaMMBbI
BOCIUTAHUS U C Y4ETOM KOHIEIMIUHU NPEnoJaBaHus yueOHOTO MpeaMeTa « XUMUsD)
B 00pa3zoBaTebHBIX OpTraHu3anuax Poccuiickoit deneparuu.

[lporpamma mo xumuu Aa€T MOpeACTaBICHHE O WEIIX, O0IIed cTpareruu
0o0y4yeHUsl, BOCHHUTAHUS U PAa3BUTHs OOYYAIOUIUXCS CPEACTBAMHU Y4eOHOTO
npenmMera, yCTaHaBJIMBAET o0s13aTeIbHO € npeIMETHO € coJiepKaHue,
npenycMarpuBaeT pachlpefesieHne ero Mo KjaccaM U CTPYKTYpHUpPOBaHUE TIO
pasmenam W TeMaM NpPOTPaMMbl IO XHMHH, OMNpPEAEIsIeT KOJIMYECTBEHHBIE U
Kayec TBEHHbBIE Xap aKTePUCTUKU COJIepIKaHMS, PEKOMEHAYEM YO
MOCJICOBATEILHOCTh ~M3YYCHUS XHUMHUU C  Y4ETOM  MEKIPEIMETHBIX |
BHYTPUNPEIMETHBIX  CBSI3€H, JIOTHKKM  Y4eOHOTO  MpoIlecca, BO3PACTHBIX
ocoOeHHOCTEeH oOOydarouiuxcsi, OMNpeaensieT BO3MOXKHOCTH MpeameTra JJis
peanmmzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNLHOM
poTrpamMMbl Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus, a TakKe TpeOOBaHUHN K
pe3ynbTaTaM oOy4eHUs XMMHU Ha YPOBHE I[€1ei n3yueHus MpeaMeTa 1 OCHOBHBIX
BUJOB y4ye€OHO-TIO3HABATEIbHON JEeATENbHOCTH OO0y4YaloUlerocsi Mo OCBOEHUIO
y4eOHOTO COJIepKaHMS.

3HaHUE XUMHUU CIYXKUT OCHOBOM g (OPMUPOBAHUS MHUPOBO33PEHHUS
oOyyJaromerocsi, ero MpeacTaBJIeHUN O MaTepUaTbHOM E€IMHCTBE MHUPA, BaXKHYIO
poib UrparoT (QopMHpyeMble XUMHUEH MPEACTaBJICHHUS O B3aMMOIPEBpPAIICHUSIX
SHEPTruu U OO0 SBOJIOLMH BEIIECTB B MPUPOJIE, O MyTAX pelIeHUs Tao0aibHbBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUSA YEJIOBEUECTBA — CHIPHEBOM, IHEPrETHUECKOH,
MUIIEBON U DKOJOTUY €CKOM 0€301acCHOCTH, IPOOIIeM 31paBOOXPAHEHUS.

N3ydyenue xumuu:

CIIOCOOCTBYET  pealnu3alliii  BO3MOJXKHOCTEH  JUJII  CAMOPa3BUTUS U
dhopMHUPOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00IIeH 1 (PYHKIIMOHATLHOU TPAaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHPOBAHWE MBINLJICHUS M TBOPYECKHX CIIOCOOHOCTEH
0o0yJaromuxcsi, HaBBIKOB HMX CaMOCTOSITSIPHOW Yy4eOHOU JIEeATEIbHOCTH,
OKCIIEPUMEHTANIBHBIX H HCCIICAOBATCICKUX YMEHHHA, HEOOXOJMMBIX KaK B
NOBCEIHEBHOM KU3HU, TaK U B MPO(ecCHOHATbHOM J1esITeTbHOCTH;

3HAKOMUT €O cCHeUu(UKON HAy4YHOrO MBIIUICHUS, 3aKJIaIblBAET OCHOBBI
LEJIOCTHOTO B3TJIsia HAa €MHCTBO MPUPOJIBI U YEIOBEKA, SIBJISAETCS OTBETC TBEHHBIM
3TanioM B GOPMUPOBAHUU €CTECTBEHHO--HAYYHON I'PaMOTHOCTU 00YyY at0 IIUXCS;



crocoO0cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAY4YHBIM 3HAHUSIM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIaJl B KOJOTHUECKOE
oOpa3zoBaHue 00y4YarOIMMXCS.

JlanHbple HampaBiieHHs B OOy4YEeHMM XUMHHU OOecTeUMBAIOTCA cHelnHu (UKo
colep>kaHusi  y4yeOHOro  MpeaMeTa, KOTOpPbIM  SBISETCS  IMeJarorudyecku
aJIanTUPOBAHHBIM O TpaKEHHUEM 0a30BOM HAYKHW XMMHH Ha OMpEeaEHHOM JTamne eé
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOI'O 00Ilero o0pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OO0YYaIOUIMMHUCSA CHUCTEMBbl MEPBOHAYANIbHBIX MOHATHUI XUMHH, OCHOB
HEOPTAaHMYECKOM XMMUHM U HEKOTOPBIX OTHAEJbHBIX 3HAYUMBIX MOHATHH
OpPTaHUYECKON XUMUHU.

CtpykTypa cojepkaHus NPOrpaMMbl N0 XUMUU cHOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOT0 mojaxojaa kK e€ m3ydeHuto. CoJiepkaHUe CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUHA O XUMUY ECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MMOHITHIA O XUMUYECKO 1
peakiuu. OO0e 3TU CUCTEMBl CTPYKTYPHO OpraHM30BaHbl 10 MPUHIUITY
MOCJIE0OBATEILHOIO PAa3BUTUSI 3HAHUN HA OCHOBE TEOPETHUECKUX MPENCTABIICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJSIPHOTO YY€HUSI KaK OCHOBBI BCErO €CTEC TBO3HAHMUS;

— Ilepnonnueckoro 3akona /l. M. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHS O CTPOEHHUH aTOMa U XUMUYECKOU CBA3H;

— TpelncTaBieHUH 00 DIJIEKTPOJMTUYECKOW JHCCOIMAlUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PacCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIbHO OT OJHOTO
YPOBHSI K JAPYroMy, BBITOJNHSS (QYHKIUU OOBSICHEHHUS W MPOTHO3UPOBAHMUS
CBOICTB, CTPOEHHUSI M BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHSI U IOJIyd ECHHUS
U3y4aeMbIX BEIECTB.

OcBoeHHE MPOTPaMMBI 1O XHMHH  CHOCOOCTBYeT  (OPMUPOBAHHIO
MPEACTABIICHUA O XMMUYECKOM COCTaBJISIOIIEH HAYYHOU KAPTUHBI MHUPA B JIOTUKE
e€ CHUCTEMHON MpUPOJbI, LEHHOCTHOTO OTHOIIEHHS K HAy4YHOMY 3HAHUIO H
METOJiaM TO3HaHUs B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPHUBJICYECHUEM
3HAHUN W3 paHee M3YYEHHBIX Y4eOHBIX npeaMeroB: «OKpyxKaoouuil MHUp»,
«bunonorus. 5-7 knacce» U « Pusuka. 7 Kjaace».

[Ipy wu3ydeHUW XUMHUHM TPOUCXOAUT (POpPMUPOBAHHE 3HAHUH OCHOB
XUMUYECKOM HAayKH KakK 00JacTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPaKTUYECKO M
NEATEIbHOCTA 4YEJIOBEKa M Kak OJHOT0 U3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3amaya y4eOHOro MpenMeTa COCTOUT B (POPMUPOBAHMU CUCTEMbI XHUMHUYECKHX
3HAHUNW — BaXHEWIMX (DAKTOB, MOHITHUN, 3aKOHOB U TEOPETHUYECKUX I0JIOKSHHH,
JOCTYIHBIX 00OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B



npuoOIIEeHNH K HAYYHBIM METOJaM TIO3HAHWS TPHU HW3YYCHUM BEIIECTB U
XUMUYECKUX PEaKIi, B JOPMHUPOBAHUN W PA3BUTUU MMO3HABATEIILHBIX YMEHUN |
UX TPUMEHEHUHM B Yy4eOHO-NO3HABATENbHOW U y4yeOHO-HCCIEN0BATENbCKO N
NEeSTEeIbHOCTH, OCBOCHHHW TPaBWI 0Oe30TMacHOro oOparieHus ¢ BEIISCTBAMHU B
IMIOBCEITHEBHOM KHU3HU.

[Ipy w3ydeHnu XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs BaXHOE
3HA4YCHHE MPUOOPENM TaKue IeJH, KaK:

— (opMupoBaHME WHTEIUIEKTYaJbHO Pa3BUTOW JIMYHOCTH, TOTOBOWM K
caM000pa30BaHNI0, COTPYAHHYECTBY, CaMOCTOSITEIbHOMY NPUHATHIO PEIICHUM,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIJIOBUSM >KU3HU;

— HANpaBJIEHHOCT, OOYyYeHUS Ha CHCTEMaTu4eckoe MPHUOOIIEHUE
00ydJaromuxcsi K CaMOCTOSITeIbHOW TO3HABATEbHONW MAESITENbHOCTH, HAyYHBIM
MeTOoJlaM TO3HaHUs, (GOPMUPYIOIIMM MOTHUBALIMI0O M Pa3BUTHUE CIIOCOOHOCTEH K
XHMUU;

— o0ecrneueHne yCJIOBHM, CIIOCOOCTBYIOIIUX MPUOOPETCHUIO 00YyY arO IITUMUCS
OTBITa PA3HOOOpPA3HOUN ACSITENHLHOCTH, TMO3HAHUS W CAMOIIO3HAHMS, KJIFOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIICTCHIHIA), UMEIOIIMX YHUBEPCAILHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB JICATEILHOCTH,

— ¢opmupoBanue o00meH (YHKIIMOHAILPHOM ¢ €CTEeCTBEHHO-HAaydHOU
rPaMOTHOCTH, B TOM YHCJ€ YMEHUW OOBSACHATH M OICHHUBATh SBJICHUSA
OKPYXKAIOIIEro MHUpa, WCMOJb3ysSd 3HAHHWS M OMbBIT, MOJYYCHHBIE MPU H3YYCHUU
XAMUH, TPUMEHSATh WX TMPU PEIICHUH MpoOJIeM B TMOBCEAHEBHOW J>XM3HU U
TPYAOBOU JIESITEILHOCTHU;

— ¢opmupoBaHue y O0Oy4alOUIUXCS TyMaHUCTUYECKUX OTHO HICHUH,
NOHUMAaHUA [EHHOCTH XWMHUYECKUX 3HAaHWWA M1 BBIPAOOTKH DKOJOTHYECKH
1ejaecoo0pa3Horo TMoOBeneHUs: B OBITY W TPYAOBOM JNEATEIBHOCTH B IESX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOUN CPEIbI;

—pa3BUTHE MOTHBAIMM K OOYUYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIIUTAHWIO HA OCHOBE YCBOCHHUS OOIIEUEIIOBEUECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGUIS M HAMPaBICHHOCTU JajbHEHIIEro
o0yueHus.

OO0miee 4YUCJIO YacOB, OTBEACHHBIX [JISI WM3YyYEHHUS XHMHUH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIeq0), B 9 kiracce — 68 gacoB (2 4aca B HEJCITIO).



COAEPKAHHUE OBYYEHUA

8 KJIACC

IlepBoHayaabHbIE XMMUYECKHE TIOHATH A

[Ipeamer xumun. Posib XUMHUM B KM3HU 4YEJOBEKAa. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHE CBOWCTBA BEIIECTB. ArperaTHOe€ COCTOSIHHE
BemlecTB. [loHsATHE O MeTonax Mo3HaHMs B XUMHHU. UHCThIe BelIeCTBA U CMECH.
Cnoco0sI pa3iefieHus: CMEC ei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX
251eMeHTOB. [IpocThie U ClOXKHBIE BEeUIECTBA. ATOMHO-MOJIEKYJISIPHOE Y4 EHUE.

Xumuueckass QGopmyna. BaleHTHOCTP aTOMOB XUMHUECKHUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBAa coOcTaBa BemecTB. OTHOCUTENbHAs aTOMHas Macca.
OtHocuTenbHAs MOJIEKYysipHas Macca. MaccoBast JoJIsl XUMHUYECKOrO 3JIEMEHTA B
COEIMHEHUU.

KomuuecTBo BemectBa. Mosb. MonsipHas macca. B3anmocCBsI3b KOJIMYECTBA,
Macchl M YHCla CTPYKTYpPHBIX €IMHHUI] BemiecTBa. Pacuétel mo Qopmymam
XUMHUYECKUX COEIUHECHU M.

PU3NUECKUE U XUMUYECKHUE SIBJICHUSA. XMMHUUYECKAsI PEAKLMS U €€ NMPU3HAKU.
3aKOoH COXpaHEHHs MaccChl BelllecTB. XHMMHUYeckue ypaBHeHUs. Knaccudukarus
XUMHUYECKHX PeaKIuil (CoOennHEeHMsI, Pa3JI0KEeHHs, 3aMEeIIIeHUs, OOMEHA).

Xumuueckuu IKCnepumeHm .

3HAKOMCTBO C XMMHYECKOW MOCYIOH, MpaBuiamMu paboThl B JIaOOpaTopuu M
npuéMaMu oOpaiieHust ¢ JadopaTOpHBIM 000pyIOBaHUEM, W3YUCHUE U OTHCAHHUE
¢u3nueckux CBOUCTB 00pa3lloB HEOPTaHMYECKHUX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (MiaBJieHWE BOCKa, TasHHUE JbJla, pAaCTHUpPAHHUE caxapa B CTYIKe,
KUIIEHUE W KOHJEHCAalMsl BOJbI) U XUMHUYECKUX (FOPEHUE CBEYM, MPOKAIMBAHUE
MEIHOU MPOBOJIOKH, B3aMMOJIEHCTBHUE MeJla C KUCIIOTOM) sIBIICHUM, HA0IIOJeHUE U
ONMCaHMWE MPU3HAKOB MPOTEKAHUSI XUMHUUECKUX peakiuil (pas3joKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPHUIOM Oapusi, pa3jiokeHUe TMAPOKCHUIIA
menu (I1) mpu HarpeBaHWH, B3aUMOJICHCTBUE Keie3a ¢ pacTBopoM cos meau (1),
U3y4EHHE CTHOCOOOB pa3/iefieHus CMecel: C MOMOIIbI0 MarHuTa, (QpUiIbTpOBaHUE,
BhITIAPUBAHUE, JUCTUILIALNS, XpoMaTtorpadus, MPOBEIeHNE OUYUCTKHU MOBap €HHO I
conmM, HaOJIOJEHHWE W  ONHCAaHME  PE3yAbTaTOB  NPOBEIACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacCChl, CO3JlaHUE MOJEIEH MOJIEKYJ
(I1apoCTEePKHEBBIX ).

Ba:kHejilue npeacTaBuTe/ M HEOPraHUYEeCKHUX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3J€MEHT U IPOCTOE
BemlecTBO. Haxoxknenuwe kuciopojga B mpupoie, (pusznueckue U XUMHUYECKHUE
cBoiictBa (peakuuu ropenus). Oxcunwl. Ilpumenenue xkucnopona. CrocoObl



MOJIy4eHHUs] KHUCJIOpoJa B JabopaTopud U NPOMBINUIEHHOCTU. KpyroBopoT
Kucyiopoja B npupoje. O30H — ao TpornHas MoguduKaIus KUCIopoaa.

TennoBoil 3deKkT XUMU4ecKod peakiMu, TePMOXUMHYECKHE YpaBHEHMS,
9K30- M JSHAOTEPMHUYECKHE pPEaKUWW. TONIMBO: Yroslb M METaH. 3arps3HEHUE
BO3/1yXa, YCUJIEHUE MapHUKOBOTO 3(PdeKTa, pa3pylieHue 030HOBOTO CJIOS.

Bomopon — »memeHT u mpocToe BemecTBOo. HaxoxaeHue Bomopoaa B
npupojie, ¢GuU3MUECKMe W XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOObI
nosydyeHus. Kucinorsl u comnm.

Mo ssipabIit 06b€M Ta30B. Pacuérsl Mo XUMUYECKUM ypaBHEHUSI M.

duznueckrue CBOMCTBAa BOJbL. Boma kak pactBopurenb. PacTBOpEL.
Hacpimennple 1 HEHacBIIIEHHBIE PacTBOPBI. PacTBOPUMOCTh BEUIECTB B BOJE.
MaccoBas 1051 BelecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJbl. OCHOBaHMUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU YeloBeKa. KpyroBopoT BOJbI B MPUPOJIE.
3arpsi3HeHue Ip UPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJTHBIX BOJ.

Knaccudukamus Heopranmueckux coeauHenuil. Oxcuabl. Kmaccupukamms
OKCHJIOB:  cojieoOpasyromme (OCHOBHBIE, KHCJIOTHBbIE, aMdoTepHbie) U
HecoseoOpasywomme. HomeHnknatypa okcuaoB. Puznueckue U XUMHUYECKHUE
CBOMCTBa OKCUIOB. [losryueHue OKCUI0B.

OcHoBanusi. Knaccudukanus OCHOBaHMA: IIEIOYM U HEPaCTBOPUMbIE
ocHoBanusA. Homenknarypa ocHoBaHuu. Du3nuecKkne M XMMHYECKHE CBOWCTBA
ocHoBaHuu. [lonydyeHune OCHOBaHHUU.

Kucnotel. Knaccudukanus kucnor. Homenknarypa xucioT. dusuyeckue u
XUMHWYECKHe CBOWCTBa KHCJIOT. Psn aktuBHOcTH MetawioB H. H. bekerosa.
[Tony4yenne KuUCHOT.

Comu. Homenknarypa coseil. @uU3nyecKue U XUMUUYECKUE CBOMCTBA COJIEH.
[Tonyaenue coeil.

['eHeTnueckas CBs3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCITUHEHU .

Xumuueckuii IKcnepumenm .

KAuE€CTBEHHO € OIPEAEJIEHUE COAEPKAHUSA KUCITIOPOJa B BO3AyX€, MTOJYy4CHHE,
coOupaHue, pacro3HaBaHWE M U3YYEHHE CBOWCTB KHCJIOPOJa, HAOII0JIeHUE
B3aUMOJICUCTBUSL BEUIECTB C KHUCIOPOJOM M YCJIOBHA BO3HUKHOBEHHUS H
npeKpamieHuss ropeHusi (moxapa), O3HaAKOMJIEHHE C oOpa3llaMu OKCHUIOB U
ONMCAaHUE WX CBOWCTB, TOJIydeHHE, coOupaHHe, pacro3HaBaHUE W H3yYCHHE
CBOMCTB BoJ0pojia (ropeHue), B3aumojieicTBre Bojgopoaa ¢ okcuaom meau (1)
(BO3MOXXHO HCTIOJIb30BaHHWE BUIEOMATEPHUATIOB), HAOIIOJACHUE 00pa3IoB BEIIECTB
KOJIMYECTBOM 1 MoJb, HCClEIOBaHHUE OCOOEHHOCTEH pacTBOPEHHS BEIIECTB C
pa3JIMYHOM PaCTBOPUMOCTBIO, MPUTOTOBJIEHUE pPACTBOPOB C OMNPEAECIEHHOU
MAacCOBOM J0JIEN PACTBOPEHHOTO BEIIECTBA, B3aMMOJEHUCTBUE BOJBI C METAUIaMU
(HaTppueM UW  KaipuuMeM) (BO3MOXKHO HCIOJb30BaHUE BUACOMATEPHUAIOB),



UCCIIeIOBaHME O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JUYHBIX KJIACCOB,
HaOJIIOJICHNE U3MEHEHUsI OKPACKU WHAMKATOPOB B PAaCTBOpPAX KHUCJIOT U IIEIOUYEH,
u3ydyeHue B3aumojaeHcTBUs okcuaa meau (ll) ¢ pacTBOopoM cepHOM KHCIOTHI,
KHCJIOT C METaJUlaMH, PEaKIUid HEeUTpaau3aluuu, MOJIYYEHHE HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHHE OJIHOTO METaJUla JPYrMM H3 pacTBOpa COJIM, PELICHUE
HKCIEPUMEHTAJBHBIX 337ad M0 TeMmMe «BaxHellme Kiaacchl HEOPTraHUYECKUX
COCIUHECHU Y .

Hepuoanyeckuit 3axkoH u Ilepmoguuyeckass cucreMa XUMHYECKHUX
jaeMeHToB JI. U. MenneseeBa. CtpoeHne aTomMoB. XHMHYECKasl CBS3b.
OKHCJIHNTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUH

[lepBbie MOMBITKH KiIacCUPUKAIMU XUMHUECKUX 3JeMeHTOB. [loHsiTHEe O
IpYINIax CXOJHBIX JJIEMEHTOB (ILIEJIOUYHBIE M IIEJOYHO3EMENbHBIE METAJIbI,
raJioT eHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOPhIe 00pa3yIOT aM(POTEPHBIE OKCHUIBI
U TUAPOKCHIBI.

[leproanuecknii 3akoH. [lepuonndeckas cuctema XUMUY ECKUX DJIEMEHTOB /.
U.  MenneneeBa.  KopoTkomepuonHas U JJIMHHONEPHOJHAs  (HOPMBI
[Iepnonuueckoil cucremel xumudeckux aneMeHToB [[. 1. Menneneesa. Ilepuonsl
u rpynmbl. OU3UYECKU CMBICH MOPSAKOBONO HOMEpPA, HOMEpPOB IIEpUOAA H
TPYIIIBI AJIEMEHTA.

Ctpoenue atomoB. CocTtaB aTOMHBIX sijep. M3oTonsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aToMoB MepBbIX 20 XMMHUYECKMX 3JIEMEHTOB
[lepnonnueckorn cuctemsl JI. M. MeHneneeBa. XapaKTepUCTHKA XUMHUYECKOTO
AJIEMEHTA IO ero noJyoxenuto B [lepnoanueckoi cucreme . 1. Menneneesa.

3aKOHOMEPHOCTU HU3MEHEHHUS paguyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIIJINY €CKUX CBOMCTB IO TpyIIaM U MEPUOaM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoandeckoi CUCTEMbBI XMMHUY €CKUX
JJIEMEHTOB I pa3BUTUS Hayku WU npaktuku. . WM. MenneneeB — ydéHblii H
rpaXKJaHMH.

Xumuueckasi CBA3b. KoBajeHTHas (IoJsipHass M HEMNOJIpHAas) CBA3b.
DJEKTPOOTPHUIIATEIBHOCTh XUMHUY ECKUX 3JIEMEHTOB. IOHHAas CBA3b.

Crenenp  okuciieHHd.  OKUCIMTEIBHO--BOCCTAHOBUTEJBHBIE P EAKIIUU.
[Ipouiecchl OKUCIEHUS U BOCCTAHOBIECHUA. OKUCIATEM U BOCCTAHOBUTEIIH.

Xumuueckuu IKCnepumenm .

u3yueHue o0pa3loB BEUIECTB METAIJIOB M HEMETAaIOB, B3aUMOJEUCTBHE
TUAPOKCHAA IIMHKA C pacTBOpaMH KHUCJOT M IIEJOYEH, NMPOBENEHUE OMNBITOB,
WUIIOCTPUPYIOIMX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKLUU
(ropenue, peakIMu pa3JIoKEeHUs, COSAN HEHUS ).

Mesicnp eOmemmuoie céa3u



Peammzanusa MeXnpeIMETHbIX CBS3€d IMPH W3YyYEHUM XUMHM B 8§ Kiacce
OCYIIIECTBJIICTCS YEpe3 HCMOJb30BAaHUE KaK OOIIMX ECTECTBEHHO--HAayYHBIX
MOHATUW, TaK U MOHITHHU, SIBITIOMMXCS CUCTEMHBIMU JJISI OTAEIbHBIX MPEIMETOB
€CTEC TBEHHO--HAyYHOTI'0 LIUKJIA.

OO6mme ecTeCTBEHHO--Hay4YHbIE TIOHATHUS . HAYYHbIN (PaKT, THUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHUHTE3, Kiaccuukauusi, MNePUOAUIHOCTh, HaOIIOJICHHE,
DKCIIEP UM EHT, MOJ EIMPOBAHUE, U3MEP EHUE, MOJIEIIb, SBICHHUE.

dusznka: marepusi, aToM, OJEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIH],
U30TOIIbI, PaJUOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKUM 3apsil, BELIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIeCTBa, ra3, (GU3UYECKUE BEIUYHHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, TUIaHEeTh, 3B€3b1, COoHIIE.

buonorus: doTocunTes, Apixanue, ouocdepa.

['eorpadusi: atmocdepa, rtuapocdepa, MHUHEpalbl, TOPHBIE TOPOIHI,
MOJIE3 HbIE UCKOTIAEMbIE, TOTINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHYECKAs peaKIUsA

[Iepnonnuecknii 3akoH. [lepruonnueckas cucTemMa XMMHAY ECKUX 3J1€MEHTOB /1.
N. MenneneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOWCTB
XUMHUYECKHUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaluusd, Kalbluid M UX
COCIMHEHUN B COOTBETCTBUM C IOJIOKEHMEM JJIEMEHTOB B Ilepuonnueckoi
CHCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUABI XUMHUYECKOW CBSI3U. THIIBI KPHCTAIIMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJAa XUMHUYECKOM CBSI3H.

Knaccudukanuss u HOMEHKIAaTypa HEOPraHHYEeCKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIUECTB, OTHOCSIUIMUXCA K PAa3JUYHBIM KJIaccaM HEOPTraHUYECKUX
COCIMHEHNU M, TEHETUYECKAs CBSA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanuss XuMU4eCKUX PeakIvii Mo pa3JIMYHbIM IpU3HAKaAM (TI0 YHCITY
U COCTaBy YYacTBYHIOIIMX B pPEaKIMU BEHIECTB, MO TemiaoBoMmy 3ddekty, 1o
U3MEHEHUIO CTENEHEeW OKUCIECHUS XMMUYECKHUX AJIEMEHTOB, 0 0OpaTuMOCTH, MO
YUaCTHUIO Karaau3aTopa). JK30- U SHAOTEPMUUYECKUE PEaKIMU, TEPMOXUMHUUECKHUE
YpaBHEHHS.

[lonsitue o ckopoctu xumuueckoi peakuuu. I[lonstue 006 oOparumbIX U
HEOOPATUMBIX XMMHUYECKUX peakiusiX. [IoHsITHE 0 TOMOTEHHBIX U T'e€TEepPOTCHHBIX
peaknusax. [lonstue o katanuse. [lonsiTne 0 xumMuyeckoM paBHOBecun. PaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMMUYECKOM pEaKUUU U IIOJ0XKEHHUE XUMHUYECKOIO
paBHOBECHS.

OKUCITUTENhHO-BOCCTAHOBUTENBLHBIE  pEAKUUH,  DJIEKTPOHHBIA  OanaHc
OKHUCJIMTEJIbHO ~-BOCCTAHOBUTEIIL HOU peaKLuu. CocraBienue YpaBHEHU U



OKHUCJIMTEJIbHO --BOCCTAHOBUTEIIbHBIX ~ PEAaKUUW €  MCIOJb30BAaHHEM METOJa
AJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOIUTUYECKON AUCCOUUALMH. DJIEKTPOJUTHI U HEAIEKTPOJIUTHI.
Katnonsl, aHHOHBI. MeXaHW3M JUCCOLMALMMU BEIIECTB C Pa3JIWYHBIMUA BUIAMH
xuMudeckom cBsi3u. Ctenenp aquccounanuu. CuibHbIE U cl1a0ble 3JIEKTPOJIUTHI.

Peakiinu nonnoro oomeHa. YcioBus NMpOTEKaHUS peakIliii HOHHOTO OOMEHa,
IOJIHBIE W COKpAIUEHHbIE HOHHBIE ypaBHEHMs peakuuil. CBOMCTBAa KHUCIOT,
OCHOBaHMMI ¥ coJiei B CBeTE€ IMPEACTaBJICHUH 00 BIEKTPOJIUTUUECKO M
nuccouuanuu. KauecTBeHHbIe peakliiy Ha HOHBIL. [IoHATHE O TUAPOIU3E CONEH.

Xumuueckuii IKCnepumenm .

O3HAaKOMJIEHHE C MOJEISIMM KPUCTAJJIMYECKUX PEIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMeTaloB (rpadura W anMasza), CJIOKHBIX BEIIECTB
(xJopuaa HaATpusi), UCCIEIOBAHUE 3aBUCUMOCTHU CKOPOCTH XMUMHUYECKOM peakiuu
OT BO3JEUCTBUS Pa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIEKTPOMPOBOIHOCTH
pacTBOPOB BEIIECTB, MpPOLECCA JAUCCOLMALMU KHUCJIOT, WIEJIOYEHd M COJIEH
(BO3MOXXHO  HCIOJIb30BaHME BHUAEO  MAaTEpHaNoOB), TMPOBEIECHHUE  OIBITOB,
WUTIOCTPUPYIOIMX  MPU3HAKKM  TPOTEKAHUS  pEaKUUil  HOHHOTO  OOMeHa
(oOpa3oBanue ocaaka, BblAEJICHHME Tra3a, oO0pa3oBaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKLUU
(ropeHue, peakuuu Pas3iokKEHUs, COeIUHEHUs), pacliO3HaBaHUE HEOPTaHMYECKUX
BEIIECTB C IOMOUIK0 KAa4YE€CTBEHHBIX pPEAKIMA Ha HMOHBI, pEIICHUE
HKCIEP UMEHTAJIBHBIX 3a/1a4.

HemeTaJsiibl 1 MX COeIMHEHUS

OO6miass xapakTepucTuka TranoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (uU3WYecKue CBOMCTBA MPOCTHIX
BEUIECTB — TaJOr€HOB. XMMHYECKHE CBOMCTBA Ha IpUMEpe  XJopa
(B3aMMOJEHCTBUE C MeETaJUlaMHM, HEMETaulaMHy, IIeJo4yaMu). XJOpOBOJAOPOA.
CoJsiiHasg KHCJIOTa, XUMHUYECKHE CBOMCTBA, MOJIydeHHUE, NpuMeHeHue. JleicTBue
XJopa W XJIOPOBOJAOPOJia HA OpPraHu3M 4eloBeKa. BaxkHeWlne XJOPUABI U HUX
HaXO0XJICHUE B IPUPO/IE.

O6mass xapakrepucTtuka 3jeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble CTeneHu OkucyieHus. CTpoeHue W (PU3MYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJIa U CepPhl. AJIJIOTPOMHBIE MOUPUKAIIMU KUCIOPO1a
U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOPOI, CTpOCHHE, (PU3UYECKHE U
XUMHAYECKHE CBOMCTBA. OKCHIBI CEPBI KaK NPEACTABUTENN KUCIOTHBIX OKCHUJIOB.
Cepnas kuciora, ¢u3MUecKue M XHUMHYECKHEe CBOHcTBa (oOmme Kak
OpelcTaBUTENsl KJjlacca KUCJIOT U creuuduyeckue). XHUMHUYECKUE peakini,
Jexallre B OCHOBE MPOMBINUIEHHOTO CIOCO0a TMOJy4eHUs] CEpPHOM KUCIOTHI.
[Ipumenenne cepHOil KUCHAOThL. COMM CEPHOM KUCIOTHI, Ka4E€CTBEHHAs peakius Ha



cynb(dar-non. Haxoxxaenue cepsl u €€ COeIUHEHUH B TMpUpPOe. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIoLe cpenbl COCIMHEHUSIMH Cepbl (KUCIJIOTHBIE JOXIH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CTIOCOOBI €ro MPEA0TBP AllICHUSI.

OO6mast xapaktepucTUka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakKTEepHbIE€ CTEMEHHU OKHCIEHUS. A30T, pacIpOCTpPaHEHHE B MPUPOJIE,
dusznueckue U XxumMuueckue cBoiicta. KpyroBopot azota B npupoje. AMMHAK, €ro
du3znueckue U XMMUYECKUE CBOMCTBA, OJTyueHHe U nmpumeHenue. Colu aMMOHUS,
ux pU3UUEeCKUue U XMMUYECKHEe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
HMOHBl aMMOHHA. A30THasi KHUCJOTa, €€ MojyuyeHue, PU3nYecKue U XUMHUYECKHe
cBoiicTBa (00IIME Kak MpPENCTAaBUTENsl Kjacca KHUCJIOT M CHeuudpUuyecKue).
Hcnonb3oBaHre HUTpATOB U COJEM aMMOHHUSI B KauyeCcTBE MHUHEPaJbHBIX
ynoopeHuii. XuMudeckoe 3arpsisHeHre OKpY KarIel cpeabl COSTUHEHUSIMHU a30Ta
(KUCJIOTHBIE JOKIW, 3arps3HEHHe BO31yXa, MHOYBBl M BOA0EMOB). docdop,
aioTpornHbele Mogudukanuu (ocdopa, GuU3MUECKHe U XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u pochopHas kucinora, GU3NIECKUe ¥ XUMUIESCKHE CBONCTBA,
nostyuerue. Mcnonbp3oBanue pocdaToB B KauecTBE MUHEP AJIbHBIX YA0OPEHH.

O6mas xapakrepuctuka 3;1eMeHTOB |V A-rpynnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHHW  OKHUCJICHUSA.  YTIEpPOJa,  aIOTPOIHBIE
MOAU(PUKALMY, PpACHpPOCTpaHEHUWE B MpUpoae, (U3UYECKUE U XUMHYECKHE
cBoiicTBa. Ancop6ums. Kpyrosopot yriepona B npuponae. Okcuabl yriepojaa, ux
¢uznueckue W XUMHUYECKHE CBOMCTBa, JEWCTBHE Ha KUBbIe OpPTaHU3MBI,
MOJIy4YeHUE W TpPUMEHEHHE. DKOJOTHYECKHE MPOOJIeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumoresa r00albHOTO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YropHas KUCJIOTa U €€ COMM, UX (PU3UIEeCKHe U XUMMHUYECKHE CBOMCTBA,
nojiyueHue U mnpuMmeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIILIEHHOCTH U CEIHCKOM
XO35ICTBE.

[lepBoHauanbHBIE OHIATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, dTHJICH, alleTUJIEH, dTaHOJ, TJMIEPUH, YKCYCHAs KHCIIOTA).
[IpupoaHbie HUCTOYHUKU YIrAEBOAOPOJAOB (Yrojib, MPUPOAHBIN Ta3, HEPTh),
OpPOAYKTHl HX TepepadoTku (O€H3WH), UX pOjb B OBITY U MPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMUECKH Ba)KHBIX BEIIECTBAX: XKHUPaAX, OEIKax, yriieBoJIax — U X
poaM B OKM3HM YeJOBeKa. MarepuaibHOE €IUHCTBO OPTraHUYECKHX U
HEOPTaHWYECKUX COCIMHCHHH.

Kpemunii, ero ¢usnueckue ©U XUMHUYECKHE CBOWCTBA, IOJIyd€HHE U
npumeHenue. CoenuHeHuss KpemHus B mnpupoge. OOume mnpeacraBieHus o0
okcuae kpeMuus (IV) u kpemHueBoi kuciore. CHIMKAThI, UX WCIOJH30BAaHUE B
ObITYy, B MPOMBINUICHHOCTU. BakHeliline cTpouTeNbHbIE MaTepuajbl: KEpaMUKa,



CTEKJIO, IIEeMEHT, 0eToH, kesie300eToH. [Ipobiiembl 0€30MacHOTO MCMOJIb30BaHUS
CTPOUTEIBHBIX MAaTEPHUAIOB B MOBCEITHEBHON KU3HHU.

Xumuueckuu IKCnepumeHm .

H3y4eHHEe 00pa3lloB HEOPTraHMUECKUX BEIIECTB, CBOMCTB COJITHOM KHCJIOTHI,
NpOBeeHNE KaueCTBEHHBIX PEeaKLUi Ha XJOPUI-UOHBI U HAOJIOAEHHUE MPU3HAKOB
UX TPOTEKaHUs, OMBITHI, OTpa)kamolpe (QUINYECKUEe W XUMHUECKUE CBONCTBA
rajJloreHOB M HMX COEIMHEHUH (BO3MOXKHO HCHOJb30BAaHHWE BUIEOMATEPUATIOB),
O3HaKOMJIEHHE C oOpaslamMu XJOPHIOB (TaJOreHUIO0B), O3HAKOMIICHHE C
obpazuamu  ceppl U €€  coeNMHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMAaTepHUaloB), HaOIIOJeHre mpoliecca OOyriauBaHus caxapa IoJj JelCTBUEM
KOHIIEHTPUPOBAHHOM  CEpHOM  KHUCJOTHI, M3YYE€HHE XUMHUYECKHUX CBOWCTB
paz0aBIeHHOM CEepHOM KUCIOTHI, MPOBECHUE KaueCTBEHHON peaKIuu Ha CyibQar -
MOH U HaOJIOJeHUE MpU3HAKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3UUECKUMU
cBoiicTBaMu azorta, (ocdopa W HUX COEOUHEHHUH (BO3MOXXHO HCTIOJIH30BAHUE
BHJICOMaTEpPUaIoB), oOpa3naMu a30THBIX B (POCHOPHBIX yHOOpEHUM, MOJTydCHHUE,
coOupaHue, pacro3HaBaHME U U3YUYCHUE CBOMCTB aMMHUaka, TMpPOBEICHUE
Ka4yeCTBEHHBIX pEaKIMid Ha MOH aMMOHHUSA M Pocdar-uoH U M3yYeHHUE NMPU3HAKOB
UX NPOTEKAHUS, B3aUMOJEIC TBUE KOHLICHTPUPOBAHHO M @30THOM KUCJIOTHI C MEJIb IO
(BO3MOXHO HCIIOJIb30BAHUE BUJI€OMATEP NAJIOB), U3 y4EHHE MOJIeJIen
KPUCTAJIIMYECKUX PEUETOK anmaza, rpadura, (QyluiepeHa, O3HAKOMIJIEHHE C
OpoILeCCOM aacOpOLMU PAacTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIIEéM H
YCTPOUCTBOM MPOTHUBOra3a, Mojay4yeHue, coOupaHue, pacrno3HaBaHUE U U3y4EHHE
CBOMCTB YTJIEKUCJIOTO Ta3a, MPOBEAEHUE KAaYeCTBEHHBIX peakiuil Ha KapOOHAT U
CUJIMKAT-UOHbl W H3YYEHHE IMPU3HAKOB HUX TMPOTEKAHUS, O3HAKOMJIEHUE C
OPOAYKIIUEN CUIMKATHOM MPOMBIIIICHHOCTH, PEUIEHHE 3KCIEPUMEHTAIbHbBIX
3a/1a4 no teme « BaxxHeime HeMeTabl U UX COCTMHEHHUS.

MeTanibl U UX COeTUHEHUS

OO6m1ast xapakTepUCTUKA XMMUYECKUX DIIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux mnoyoxeHus B llepuonnueckor cucremMe XuUMHUYECKUX dsieMeHToB J[. .
MenpaeneeBa u cTtpoeHuss aroMoB. CTpoeHue MeTauioB. Merannnueckas CBsI3b U
METAJUIMYECKasd  KPUCTALUIMYECKAas  pEelmETKa.  DJIEKTPOXHUMUYECKHU Pl
HanpsKeHud MeraoB. OuU3nuecKkre U XUMHUYECKHE CBOMicTBa MeTaiioB. O0mme
crnocoObl mModaydeHuss MeTauioB. [loHSATHE O KOPPO3UM METAJJIOB, OCHOBHBIE
CrmocoObl 3auMThl UX OT Koppo3uu. CmiaBbl (CTajb, YYryH, IIOpaTlOMHUHUM,
OpoH3a) U UX IPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounbpie MeTaIIBI: MOJIOKEHHUE B Ileproandyeckon cucreMe XUMUYECKUX
anemenToB [[. M. MenneneeBa, CTpO€HHME WX aTOMOB, HAXOXKIACHUE B MPUPOJE.
duznyeckue U XMMHUECKHE CBOWCTBA (Ha mpuMmepe HaTpus u kaimus). OKCUIbl U



TUAPOKCHIBI HATpusi M KamsA. [IpumMeHeHue IIeNoYHBIX METAUIOB W HX
COCIMHEHUH.

[IlemouHO3€MENbHBIE METAJUIBI MarHMM MW KaJlbLIMM: TOJIO)KEHUE B
Ilepuonnueckon cucrteMe xumudeckux ayeMeHToB . 1I. MenneneeBa, ctpoeHue
UX aTOMOB, HaXx0JeHHE B pupoge. Pu3ndyecKkne 1 XuMHU4E€CKUE CBOMCTBA MAarHus
U Katbliva. Baxuelmme coeguHEHUs Kaubliusl (OKCUA, THAPOKCHUI, COJIN).
KécTkocTh BOJIBI M CIOCOOBI €€ yCTpaHCHHUS.

AmoMuHUi: ToJ0)keHne B [lepnoauyeckoil cucteMe XuMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHue atroMa, HaxoxJeHUE B npupone. Pusnyeckue u
XUMUYECKHE CBOUCTBA amoMuHUsI. AM(OTEpHbIE CBOMCTBA OKCUIA U TUAPOKCUIA
AITFOM MHUSL.

Kenezo: nonoxenue B lleppoandeckoit cucteMe XUMHUYECKUX IEMEHTOB [l.
. MenneneeBa, cTpoeHue aroMa, HaxoxJaeHue B mnpupone. duszuueckue u
XUMHUYECKHUE CBOMCTBA kene3a. OKCUbl, THAPOKCHABI U cou xene3a (1) u xxeneza
(1), ux cocTaB, CBOMCTBA U MMOJTyUCHHUE.

Xumuueckuil IKcnepumenm :

O3HAKOMJIEHHE C oOOpasllaMd METajJjOB U CIUJIaBOB, HUX (U3UYECKUMHU
CBOMCTBaMH, HW3y4Y€HHE  PE3YyJbTAaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJAEOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJCHUCTBUS OKCHIA
KaJIbIMsI U HATpUs C BOJOW (BO3MOXKHO HCIIOJIb30BaHHWE BHUIEOMATEPHUATIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOU BOJBI, IPOILIECCA TOPEHHUS KEINE3a B KUCIOPOAE
(BO3MOXXHO  HCIIOJIb30BaHUE  BUJEOMATEpPUANIOB), TPU3HAKOB  MPOTEKAHUS
KauE€CTBEHHBIX PEAKIMil HA WOHBI: MarHus, KajibIUs, aJIOMUHHS, [IMHKA, jKeJe3a
(I u xenesa (1), menu (I1), HabMrOICHME W OMUCAHKE TPOIECCOB OKPAIIMBAHHUS
IUIAaMEHU HOHAMU HaTpusd, Kalusd U Kaublusig (BO3MOXHO UCIOJb30BaHUE
BUJIEOMAaTEpPUAIOB), UCCIeoBaHNE aM(OTEPHBIX CBONCTB THAPOKCHUAA ATIOMUHUS
Y TUAPOKCHIA IMHKA, PEIUIEHUE DKCIIEPUMEHTAIIbHbIX 3a7a4 0 TeMe « Baxxnenmme
METaJUIbl U UX COCTUHECHUSD).

XuMHS M OKPY7KAI0 IIasi cpeaa

BemectBa u Martepuanbl B NMOBCEAHEBHOM JKM3HM 4YeJoBeKka. be3omacHoe
UCIIOJIb30BaHMUE BEIIECTB U XMMHUYECKUX peakuuil B ObiTy. IlepBas momomuip npu
XUMHUYECKHUX 0KOTaX U OTPABJICHHSX.

XuMHu4eckoe 3arps3HeHre OKpyKarollell cpeasl (mpeaesibHas IOIyCTUMas
KOHIIEHTpanus BeuiecTs, aaiee — [1JIK). Pons xuMuu B pelieHun 3K0JIOTHIECKUX
npooJeM.

Xumuueckuu IKcn epumenm:

HU3y4eHHe 00pa3IoB MaTepuajoB (CTEKIO, CIUIABhl METAJUIOB, IMOJIMMEPHBIE

MaTrepuabl).
Mesicnp eomemHnule ceas3u



Peammzanusa MeXnpeIMETHBIX CBS3€d INPH W3Yy4YEHUM XUMHUU B 9 Kiacce
OCYIIIECTBJIIETCS Yepe3 HCIMOJb30BaHUE Kak OOIMNX €CTEeCTBEHHO-Hay4YHBIX
MOHSTHH, TaK W TMOHATHHU, SBISIOMIMXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTEC TBEHHO--HAyYHOTO LUKJIA.

OO0mme ecTecTBEHHO-HAydyHbIe MOHSATHUA: HAy4HbIA (DaKkT, TUIMOTE3a, 3aKOH,
TeOpHUs, aHalu3, CHUHTE3, Kiaccu(ukauus, NEepUOJUIHOCTb, HaOIIOJICHHE,
OKCIIEPUMEHT, MOJIEIUPOBAHUE, H3MEPEHUE, MOJIeNb, SBJIECHHUE, MAPHUKOBBIM
a3 PeKT, TEXHOJIOTHS, MaTEPHUAJIBI.

dusznka: marepusi, aToM, D3JEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIH],
U30TOIBI, PAIUOAKTUBHOCTh, MOJEKYJA, JJIEKTPUUYECKUN 3apsij, MNPOBOIHUKH,
MOJIYIPOBOJHHUKH, JUDJIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEJ0, OO0BEM,
arperatHoe COCTOSIHUE BEILECTBA, ra3, paCTBOP, paCTBOPUMOCTh, KPUCTAIIIINY €CKas
pemérka, criaBbl, (GU3NYECKUE BEJIUYHHBI, €IUHUIBI MU3MEpPEHHs, KOCMUYECKOE
POCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COMHIIE.

buonorusi: gorocunres, asixanue, 6uocdepa, 3KocHCTEMa, MUHEPAIbHBIE
ynoOpeHus, MUKPOIJIEMEHTBI, MaKPOAJIEMEHTBI, MTUTATEJIbHBIE BEIIECTBA.

['eorpadusi: atMmocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE MOPOAbI,
M0JIe3 HbI€ UCKOMAaeMble, TOTIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOI'O OOIIEro
00pa3oBaHUs JOCTUTAIOTCA B XOJ€ OOy4YeHHUS XMMHUHU B E€IMHCTBE YYEOHOU W
BOCHIUTATEIbHOU JEATENBHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH, IPUHATHIMU B
oOlecTBe MpaBWJIaMHd U HOPMaMHU TOBEIECHHS U CIOCOOCTBYIOT IpoIEeccam
CaMOTIO3HAHMSI, CAMOPA3BUTHS U COIMAIM3AUU 00yUaIO I XCSI.

JIn4HOCTHBIE  pE3yNbTaThl  OTPAXXKAOT  TOTOBHOCTh  OOy4Yaromuxcs
PYKOBOJICTBOBATBCSI CHCTEMOM MO3UTUBHBIX LEHHOCTHBIX OpHEHTAUUN H
pacimp eHue ONbITa AEATEIbHOCTU Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1)maTpuMoTH4€CKOr0 BOCIIUTAHUSA |

LEHHOCTHOTO OTHOIIEHUSI K 0TE€YECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAydYHOMY HACJICAHIO, MOHUMAHUS 3HAYEHUS XHUMHUYECKOW HAyKH B KU3HU
COBPEMEHHOT0 O00IIecTBa, CIOCOOHOCTHU BJIaAETh JOCTOBEpHON HMHpOpMaIuei o
MEPENOBBIX JIOCTHKEHUSIX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XHMUW,
3alMHTEP €COBAaHHOCTU B HAy4YHbIX 3HaHUSIX 00 yCTpOMCTBE MUpa U 00IECTBA;

2)rpakIaHCKOr0 BOCIIMTAHUA:

NPEACTABICHUS O COLMAJIBHBIX HOpPMAax W TNPaBUJIAX MEXIUYHOCTHBIX
OTHOILIEHUN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIG3HOW,  y4eOHO-HCCIIENOBaTeIbCKONW, TBOPUYECKOM W JPYrux  BUOAX
NeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOUM AEATENbHOCTU MpHU
BBITIOJIHEHUHM y4eOHbIX, MO3HABATENbHBIX 3a/1a4, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aMOIIOMOINM B TMpollecce OJTOH y4uyeOHOW NeATeIbHOCTH, TOTOBHOCTHU
OLIEHUBATh CBOE TOBEAEHUME M TMOCTYNKM CBOMX TOBApUILIEH C NO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBUU MOCTYNKOB;

3)IeHHOCTH HAYYHOTO MO3HAHMS .

MHPOBO33PEHUYECKHE TPEACTABICHUS O BEIIECTBE U XMMHUYECKON peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U COCTaBJISAIOIIME
OCHOBY I TIOHUMAaHUS CYIIHOCTH HAay4YHOW KapTHUHBI MHpa, MpeICcTaBlIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSA NPUPOJIBI, B3aUMOCBS3AX 4YEJIIOBEKa C
MPUPOJHOU CPENOH, O POJM XUMHUU B TTIO3HAHUU ITUX 3aKO HOMEPHOCTEN;

IIO3HABATENIbHBIE MOTHUBBI, HAIPABJICHHBIE HA NOJYyYE€HUE HOBBIX 3HAHUM IO
XUMUH, HEOOXOAMMBIC JIsI OOBSICHEHHs HAOJIIOJaeMbIX IMPOIIECCOB U SBJICHHH,
MO3HaBaTENbHOM, MH(POPMAIIMOHHOM M YUTATEIBCKON KyJIbTYphl, B TOM YHCIIE
HaBBIKOB CAMOCTOSATEIbHOM pabOThl € Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEpaTypol, AOCTYNHBIMHU TEXHUYECKUMHU CpEACTBAMHU HMH(OPMAIMOHHBIX
TEXHO JIOTHUI;

UHTEpeC K OOYYEHHMI0 W MO3HAHUIO, J0O03HATEILHOCTh, TOTOBHOCTh U
CIMIOCOOHOCT, K  CaMOOOpa3oBaHWIO, TMPOEKTHOM W  HUCCJEI0BATEIbCKOMU
NEeSTEeNbHOCTH, K OCO3HAaHHOMY BBIOOpPY HAamnpaBIE€HHOCTU U YpOBHS OOydeHHs B
JlaJbHEHIIEeM

4)popMupoBaHUA KYJIbTYPbI 310POBbH

OCO3HAaHUE LIEHHOCTU JKU3HHU, OTBETCTBEHHOI'O OTHOILIEHHUA K CBOEMY
3J0pOBBIO, YCTAHOBKU Ha 3J0pPOBBIA 00pa3 *KU3HHU, OCO3HAHUE MOCIEACTBUNA U
HEMpUSITHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUSI aTKOIr0Jisl, HAPKOTHKOB, KypeHHUs! ),
HEOOXOJIMMOCTH COOJIIOJIEHUs] TpaBUJI OE€30MacHOCTH TMpU OOpalleHun ¢
XUMUYECKUMH BEIIECTBAMU B OBITY U pEaTbHO I KU3HU;

S5)TpynoBOro BOCIIUTAHMS

UHTEpEC K MPaKTUIEeCKOMY U3y4eHUI0 npodeccuii U Tpyaa pa3IudHOTO PoJa,
YBOKEHHE K TPYAYy U pe3yibTaTamM TPYIAOBOW JEATEIbHOCTH, B TOM YHCJE Ha
OCHOBE MPHUMEHEHHUS TMPEIMETHBIX 3HAHUN 1O XUMHH, OCO3HAHHBIA BBHIOOD
WHIWBUAYaJTbHONU TPAEKTOPHUHU MPOJIOJLKEHHUS 00pa3oBaHus ¢ y4ETOM JIMY HOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U NOTPEOHOCTEMH,
YCHEIMHON TTPO(HECCUOHAIBHON JESITeIbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHHH,
TOTOBHOCTb aJIallTUPOBATHCS B MPO(ECCUOHANBHON CPELE;

6)3K0/10rH4eCKOro BOCIIUTAHMSA :

HKOJIOTUUECKH I1eJleccO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HMCTOYHHKY
U3HU Ha 3emMJie, OCHOBE €€ CyIIeCTBOBAHUS, IO HUMaHHUE LIEHHOCTH 3I0POBOTO U
O0e3omacHOro oOpa3a KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznuecKkoMy M TICUXUYECKOMY 3J0POBBIO, OCO3HAHHUE IEHHOCTH COOJIO/IEHUs
npaBui 0€30MaCHOTO MOBEEHUS MPU pabOTEe C BEIIECTBAMHU, a TAKKE B CUTYaAIIUAX,
YIPOKAIO MU X 3I0POBBIO U )KU3HU JTIOJIEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJydaeMble MPU U3YYCHUU XUMUH, IS
peLIeHus 3a1a4, CBS3aHHBIX C OKPYKAaIOILIEW NPUPOJHOU CPENOM, I MOBBILICHHUS
YPOBHSL  DKOJIOTMUECKOW  KYJbTYpPbhl, OCO3HAaHHA TJIOOAJLHOTO  XapakTepa
9KOJIOTUUECKUX MPOOJIeM M MyTell MX PEIIeHUs MOCPEICTBOM METOJOB XUMUM,
9KOJIOTHY €CKOTO MBIIUICHUSI, YMEHHUS PYKOBOJICTBOBATHCSI UM B MO3HABATENbHOM,
KOMMYHUKATUBHOMN U COLMAJIIBHOU NP AKTUKE.

METAINPEJIMETHBIE PE3YJIbTATHBI

B cocraBe MeranpeqMeTHBIX pPeE3yJbTaTOB BBIACISAIOT 3HAUUMBbIE IS
dbopMUpOBaHUS MHUPOBO33PEHUS OOIIECHAYYHbIC TOHATHS (3aKOH, TEopus,
OPUHIIUI, TUIOTe3a, (PaKT, CUCTeMa, IPOLecC, SKCIIEPUMEHT U IPYroe.), KOTOpbie
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4€OHBIX IMpeIMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHMH M3 3THUX NPEIMETOB (POPMHPOBATH MPEACTABJIECHUE O IEJIOCTHOM



HAy4YHOU KapTHHE MHUpa, U YHUBEpCalbHbIE yueOHbIE NeCTBUS (ITO3HABATEIIbHBIE,
KOMMYHHUKATUBHBIC, PErYyJSITUBHBIE), KOTOphIE OOecneuyuBaroT (OopMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TIJIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOU
JeSTeNb HOCTH.

INo3naBaTe/IbHbIEe YHUBepcAJIbHbIE YieOHbIE 1eHCTBUA

ba3oBble JJoruyeckue 1eMcTBUA:

YMEHHUS HCTIOJb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUS TMPU OCBOEHUU
3HAHUI: PACKPBIBATh CMBICI XUMHUYECKHUX MOHATHHN (BBIACISATH MX XapakTepHbIE
NpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTUMH IMOHSATHSIMH), HCIOJIL30BaTh
HOHSTHS J1Ji1 0OBSICHEHUS OTAEJbHBIX (DAKTOB U SABJICHUH, BHIOMPATh OCHOBAHUA U
KpUTEpPUHU MJIsl KiIacCU(UKAIMK XUMUYECKUX BEIIECTB U XUMHUYECKHX PEaKIuil,
yCTaHaBIMBaTh MPUYUHHO-CIEACTBEHHBIC CBS3M MEXKIY OOBEKTaMU H3y4YeHUs,
CTPOUTH JIOTUUECKUE pacCykJAeHUs (MHIYKTUBHbBIEC, JEyKTUBHbIE, IO aHAJIOTHH),
JienaTh BBIBOJIBI U 3aKJIIOY CHMUS

YMEHHE TNPUMEHATh B TMpoIleccCe IMO3HAHUS TOHATHS (IpEeIMETHbIE U
METaIp €IMETHbBIE ), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCTIOJIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATh IIMPOKO MPUMEHSIEMbIE B XMMHUHU MOJEJIbHBIC MPEACTABICHUS —
XUMUYECKUM 3HAK (CUMBOJI DJJIEMEHTa), XUMHUYecKas ¢opMmylia U ypaBHEHHE
XUMUYECKON peakuu — MPU PEIIEHUH y4eOHO-M03HABATENbHBIX 3a7a4, C y4ETOM
3TUX MOJENbHBIX NPEICTaBICHUU BBISIBJSITh U XapaKTEpHU30BaTh CYIIECTBEHHbIE
NPU3HAKU U3y4aeMblX 00ObEKTOB — XUMHUYECKHUX BEIIECTB M XUMHUYECKUX PEaKINH,
BBISIBIISITH  OOLME  3aKOHOMEPHOCTH, TMPUYMHHO-CJICACTBEHHbIE CBSI3M U
OPOTUBOPEUUS B U3y4aeMbIX MPOIECCax U SBICHUSIX.

ba3oBbie ucciaenoBarebCKue AeiCTBUSA

yMEHHE HCMOJb30BaTh IOCTABJICHHbIE BOIMPOCHI B KAa4eCTBE HHCTPYMEHTA
MO3HAaHMsI, a TAaKXKE€ B KauecTBE OCHOBBI 1 (OPMUPOBAHUS THUIIOTE3BI IO
POBEPKE MPaBUIbLHOCTH BHICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHue OmbITa MO0 MJIAaHUPOBAHHWIO, OPraHU3AIMU U TPOBEICHUIO
YUEHHYECKUX OKCIEPUMEHTOB, YMEHHE Haloaarh 3a XO0JOM Mpoliecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATH €r0 pe3yibTar, GOPMYJIUPOBATH 000OIICHUS U
BBIBO/JIBI IO pE3yJbTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABJIATh OTUYET
0 TIpOJIeTaHHON padoTe.

Pabora ¢ undpopmanueii:

YyMEHHE BBIOUpATh, aHAIW3UPOBATh M HMHTEPNPETUPOBATH HHDOPMAIIHIO
pa3MYHBIX BUJIOB U (POPM MpEACTABJICHUS, TOJY4aEMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIIpHAsl  JIMTeparypa XHUMHUYECKOTO COJEpPXaHusl, CIpPaBOYHbIE
nocobusi, pecypchl MHTepHera), KpUTHUYECKH OLEHHBATh IMPOTUBOPEUUBYIO H
HEI0CTOBEPHYIO HH(OPMALIUIO;



YMEHHE MPUMEHATh Pa3JIMYHbIE METOJIbl M 3alpoChl MPHU MOUCKE U OTOOpE
uHPOpMAIMA ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJHWMBIX JUJISI BBITIOJTHEHUS
y4eOHBIX U TIO3HABATEbHBIX 3a/1a4 OMp eAeIEHHOTO TUIa, TPUOOPETEHHE OTbITA B
00J1acT  WCMOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJaJl€HUE KyJIbTypOU aKTUBHOTO HCIOJIb30BaAHUS PA3IUYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITEIHbHO BBIOMpATh ONTUMaJbHYI0 GOpMy MpencTaBiIeHUS UHGOOPMAIUN U
WLTIOCTPUPOBATh pElIaeMble 3aJa4d  HECJOXHBIMU CXEMaMH, JuarpamMamu,
npyrumu popmamu rpauky U UX KOMOUHAIIUSIMU;

yMEHHE WCMOJb30BaTh M aHAJM3UPOBATh B IMpollecce YyuyeOHOU W
UCCIIEIOBATENbCKON e TeIbHOCTH MHGOPMAIUIO O BIUSHUU MPOMBIIICHHOCTH,
CEIbCKOTO XO35IUCTBA M TPAHCHOPTA HAa COCTOSHHE OKpPYKAIOUIEH MNPUPOIHON
Cpenpbl.

KoMmyHnKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC 1eICTBHUSA

YMEHHS 3aJlaBaTh BOMNPOCHI (B XoJe nauasora W (WJIH) AUCKYCCHH) IO
cymecTBy  oOcyxmaemModl  TeMbl, (QOPMYJIHpPOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEILHO BBITIOJTHEHUS NP €AJI0)KEHHOM 3a/1a4u;

YMEHUA  TPEICTaBISATh  MOJYYEHHbIE  PEe3yJIbTaThl  MO3HABaTEIbHOMU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JejaTh Mpe3eHTAINuo
pPEe3ylbTAaTOB BBIMOJHEHUS XUMHUYECKOTO 3KCIepUMeHTa (J1a0opaTopHOro OIbITA,
7a00paTOPHOM pabOTHI IO UCCIIEIOBAHNIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMEHHUSI Y4e€OHOTO COTpPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEIbHOM W UCCIENOBATENbCKOM  NEITENBbHOCTH  MPU  PEIICHUHU
BO3HHUKAIOUIMX MpPOOJEeM Ha OCHOBE Yyuéra OOIIMX HWHTEPECOB U COTJIACOBAHUS
no3utuit (00CcyxeHusi, OOMEH MHEHHSIMH, «MO3TOBbIE HITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCWUCTBUM, ONpENEIeHUEe KPUTEPUEB IO OLEHKE KauecTBa
BBITIOJTHEHHOUW pa0OThI U IPYTHE).

PeryasiTuBHble YHHBepcajibHbIe y4eOHbIe 1edCTBUA:

YMEHHUE CaMOCTOSITEJIbHO OMNPENENSATh LENU JeSITeIbHOCTH, IJIaHUPOBAaTh,
OCYILIECTBJISATb, KOHTPOJUPOBATh M NPU HEOOXOIMMOCTH KOPPEKTHUPOBATh CBOIO
NesATeNIbHOCTh, BbIOUpaTh Hanbosee 3P PeKTUBHbIE CTIOCOOBI pelieHus] y4eOHbIX U
MO3HABATENbHBIX 3a/1a4, CAaAMOCTOSTEJIbHO COCTaBISITh MU KOPPEKTUPOBATH
IIPEUIOKEHHBIM  QJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUM 3aJaHUA C Y4ETOM
MOJTy4YE€HUS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OIIEHUBATh COOTBETCTBUE IMOJYUYEHHOTO pe3yJibTaTa 3asBJICHHOW II€JIM, yMEHHE
UCII0JIb30BATh M aHAJIU3UPOBATh KOHTEKCTHI, MIp €jlaraeMble B YCIOBUU 3aJaHU .

NPEAMETHBIE PE3YJIbTATHI

B cocTtaBe mnpenMeTHBIX Ppe3ydbTaTOB IO OCBOGHHUIO 005A3aTEIbHOTO
COJepKaHusl, YCTAHOBJICHHOTO JaHHOW denepanbHON paboyeil mporpammoii,
BBIACNSIOT: OCBOCHHBIE OOy4YarOIIMMUCS Hay4YHbIE€ 3HAHUS, YMEHHUS M CIOCOOBI



NEeUCTBUM, crHermupuIeckue Ji1 MNPeAMETHOM 007acTh  «XHUMHUS», BHJIBI
NEATEIbHOCTA MO  TOJIYdeHHI0O HOBOTO  3HaHMWsS, €ro HWHTepIpeTaluu,
npeoOpa3zoBaHUIO0 U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaAIUIX.

K xoHnny oby4yenus B 8 kiiacce npeaMeTHbIE pe3yIbTaThl Ha 0A30BOM YPOBHE

JIOJDKHBI OTP aKaTh C(OOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUM :

e PpACKpBIBaThb CMBICJ OCHOBHBIX XMMHUYECKUX MOHATHUH: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECHh
(omHOPOAHAS W HEOJHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAas U
MOJIEKYJISIpHasi Macca, KOJMYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBas J0Ji1 XUMUYECKOTO AJIeMEHTa B COSIMHEHUU, MOJSIPHBIA 00BEM,
OKCHJl, KHCJIOTAa, OCHOBaHUE, COJib, JJIEKTPOOTPUIIATEILHOCTb, CTEIEHb
OKHUCJICHUS, XUMHUYECKas peakius, Kiaccu(ukaius peakluuid: peakiuu
COCAMHEHUsI, PEAKLUUU Ppa3JI0KEHUs, PEaKIMU 3aMEIUCHUs, PEaKUuu
oOMeHa, PK30- M SHIOTEPMHUYECKHE PEaAKIIMH, TENI0BOHM 3P (DHeKT peakiuu,
SAPO aToMma, JJIEKTPOHHBIM CJOM aToma, aroMHas OpOuTal b, paguyc
aroMa, XMMUYecKasi CBs3b, MOJSIPHAS M HEMOJSIpHAs KOBAJICHTHAs! CBS3b,
MOHHAs CBs3b, MOH, KaTHMOH, aHWOH, PAacTBOP, MAaccOBas JO0JsI BEIIECTBa
(mpolieHTHAsT KOHILIEHTpaIKsi) B pac TBOPE;

e WIJIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMUYECKHUX MOHATHA H
OPUMEHSTh 3TU MOHATUS MIPU OMMCAHUHU BEIIECTB U UX MPEBP ALLECHUI;

e HCHOJB30BaTh XHMHUYECKYI0O CHUMBOJIMKY [JIsI COCTaBieHHUd (opmy
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIHI;

e OINpEAEsITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTEEHb  OKHUCJIEHHUS  DJIEMEHTOB B  OWHAPHBIX  COEIUHEHMUSIX,
MPUHAJIEKHOCTh BEUIECTB K OMNPEAENEHHOMY KIAcCy COEAUHEHUH I10
dopmynaM, BUA XUMHUYECKOW CBs3M (KOBaJeHTHAas W HWOHHasi) B
HEOPTAHUYECKUX COEIUHEHUSIX;

e packpeiBaTh cMmbici Ilepuonmueckoro 3akona J[. WM. MengeneeBa:
JIEMOHCTPUPOBATh MOHHMMAHUE TMEPHUOJUUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB OT MX MoJsioxkeHus B Ilepuonndeckoil cucteme,
3aKOHOB COXpPAaHEHUSI MacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO y4eHHUs, 3aKoHa ABOTaJIpo;

e ONHUCHIBAaTHL W XapakTepuzoBarh TabauuHyl0 (opmy Ilepuonuueckoit
CUCTEMBbl XHUMHUYECKHX DJJEMEHTOB: pa3nuyaTh TOHATHUS «TJIaBHAs
noArpymnmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpymnmna)», maneie u
OoJibLIME TEPUOJABl, COOTHOCHTH OOO3HAuE€HHs, KOTOpbIE HMEIOTCA B
tabmune «llepuogmueckas cucrtema xumudeckux osiaemeHtoB . W.
MenneneeBa» C UYHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsj sapa, 001ee YUCIO0 IJICKTPOHO B
U pacTpe/lelIeHUe UX 10 AIEKTPOHHBIM CJIOSIM);

e KJIACCU(UIMPOBATh XUMHUYCCKHE DJIEMCHTHI, HEOPTaHUYECKHE BEIICCTBA,
XAMUYECKUE peakiuu (M0 YUCIYy U COCTaBy YYaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY ddPEKTY);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK1asi OMUCAHUE MPUMEPAMHU MOJIEK YIS PHBI X
YPaBHEHHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINI;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTU TPOTEKAHUS XHUMHUYECKUX IMpEBpAllICHUl B
Pa3IMYHBIX YCIOBUSX;

e BBIUHUCISITh OTHOCUTEIHHYIO MOJICKYISIDHYI0O M MOJSIPHYIO MaccChl
BEIIECTB, MAacCOBYIO JIOJIO XMMHYECKOro 3jeMeHTa 1o Gopmyie
COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOIUTH PaACUETHI
10 YPaBHEHHIO XUMUY €CKOU peaKinu;

e TPUMEHSITh OCHOBHBIC OTIEPAIIMU MBICIUTEILHON NeSATEIbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHUE, 0000IlIeHHe, CUCTeMaTHU3aIHI0, KJAcCH(UKaIIUIO,
BEISIBIICHUE MPUYMHHO--CJICACTBEHHBIX CBSI3€H — JJISI M3YYCHUSI CBOWCTB
BEIIECTB M XHUMHUYECKUX pPEAKIUN, €CTECTBEHHO-HayYHbl€ METObI
NO3HaHMsI — HaOJIIoJIeHUue, H3MEpEeHHe, MOJECIUPOBAaHUE, SKCIEPUMEHT
(peasbHBI I U MBICJICHHBIN);

e CIEAOBaTH TMpaBWIaM  T[OJIb30BaHUS  XUMHUYECKOM  TOCynod o
7a00paTOpHBIM 00OPYyIOBaHMEM, a TaKXKe IMpaBuiIaM oOpaleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMH TIO BBINOJHEHUIO
Ja00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOJIYyYEHUI0O H COOHMpaHUIO
ra3oo0pa3HbIX BelEeCTB (BOJOPOJAa U KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C ONpENeIEHHONW MacCOBOW JOJiel pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh U TPOBOJAUTH  XUMHUYECKHE  DKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEJIOYEH U KUCIIOT C MOMOIIBI0 HHIUKATOPOB
(;makmyc, peHondTaenH, METUIOPAHK U APYTHE).

K xoH1y oOyuenus B 9 kiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM yYpOBHE

JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHUM

e PACKpBIBaTh CMBICT OCHOBHBIX XUMHWYECKUX TIOHITHH: XUMHYECKUU
DJIEMEHT, aTroOM, MOJIEKYyJia, HWOH, KAaTWOH, aHWOH, IMPOCTOE BEIIEeCTBO,
CJI0YKHOE BEIIECTBO, BAIEHTHOCTb, AJIEKTPOOTPUIATENLHOCTb, CTEMEHb
OKHUCJIEHUs, XUMHUYeCcKasi peaklysi, XUMUYeCKasi CBA3b, TEMJIOBOU 3 PexT
peakIMu,  MOJb, MOJSIpHBIH  00BEM,  pacTBOP,  DJIEKTPOJIHTHI,
HERJICKTPOJIUTHI, DJIECKTPOJUTHUYECKAs AUCCOLMAIUS, PEAKIHH HOHHOTO
oOMeHa, KaTalu3arop, XUMUYECKOe paBHOBecue, oOpaTUMble U



HeoOpaTUMbIe peEaKIMHU, OKHUCIMTEIHHO-BOCCTAHOBUTEIbHBIC PEAKIIUH,
OKUCIIMTENIb,  BOCCTAHOBUTEJIb, OKHUCJIEHHE U  BOCCTAHOBJICHUE,
aIoTponus, aM(pOTEPHOCTh, XMMUYECKasl CBSA3h (KOBaJICHTHAs, MOHHAs,
METaJUTMYecKas), KpHUCTaJJudeckas pemeErka, KOppo3Hs METaJUIoB,
CIUIaBbl, CKOPOCTb XHMHUYECKON pEakuuH, TMNpeaebHO JOIycTHMAas
koHienTpanus ITJIK BemecTsa;

WLIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TMOHITUH U
OPUMEHSITh 3T MOHATUS MPU OMHMCAHUU BEIIECTB U UX MPEBP ALLCHUIL;
UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY [UIsI COCTaBICHHUS (PopMy
BEILIECTB U YPAaBHEHUI XUMUYECKUX PEaKIIUil;

OTIPENETISITh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMUYECKUX 2JIEMEHTOB B
COCNMHECHUSIX PA3IUYHOTO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K
ONpene€HHOMY KJIacCy CO€IUWHEHUN Mo ¢GopMyiaM, BUA XUMHUYECKOU
CBsI3M (KOBaJICHTHAsi, HMOHHAs, MeETauIMueckas) B HEOPraHUYECKHUX
COCIMHCHHUSI X, 3apsiJi MOHA 10 XUMHUYECKor (opmyre, xapakrep cCpeasl B
BOJIHBIX PacTBOpPAX HEOPTAHWYECKUX COCAMHCHHU, THIT KPUCTAIINIECKO I
PENIETKH KOHKP €THOTO BEIIECTBA;

packpeiBath cMmbica llepuognueckoro 3akona JI. W. Menneneesa wu
JNEMOHCTPUPOBATh €ro IOHMMAHHUE: OIMUCHIBATh M XapaKTepHU30BaTh
tabmnunyto ¢opmy Ilepuoguueckoil cucTeMbl XMMHUYECKUX 3JIE€MEHTOB:
paziMyarh TOHITHUS «TrJaBHas mnoArpynma (A-Tpymnma)» U «mobodHas
noarpymnmna (b-rpynma)», Manple W OOJbIIME TEPUOABI, COOTHOCHUTH
0003HauEHUsA, KOTOpPhIE WMEIOTCS B TEPUOJMYECKON Tabiuie, ¢
YUCJIOBBIMU  XapakTepUCTUKAMHU  CTPOCHHS  aTOMOB  XUMHYECKH X
DJIIEeMEHTOB (COCTaB H 3apsa  siApa, oO0Iee YHCIO HIEKTPOHOB U
pacrpefesieHue HX 10 3JIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB M UX COEIUWHEHUU B
npeesiax MaliblX MEepUoJ0B U TJIABHBIX MOATPYII ¢ Y4ETOM CTPOCHUS UX
aTOMOB,;

KJIacCHU(PUITUPOBATh XUMUYECKHE AJIEMEHTHI, HEOPTAHUIECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy U COCTaBy YYaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEMJIOBOMY 3 (DEKTy, M0 M3MEHEHUIO CTEIEHEH OKUCIICHUS
XUMHUYECKHUX JIEMECHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OONME U CHEHUPUIESCKHE XUMUYECKHE
CBOWCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXk Aas OMHCaHHE
npUMepamMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHM COOTBETCTBYIOIIM X
XUMHUYECKHUX PEAKIIUH;

COCTaBJIATh ypPaBHEHHsI DJIEKTPOJUTHYECKOM AUCCOUMALUMH  KHUCJOT,
LEJI0YEN U COJIEH, MOJHBIE U COKpPAIIEHHbIE YPABHEHUSA PEAKLIUM HOHHOTO



oOMeHa, ypaBHEHUS PEAKIUH, MOJTBEPKIAAOIINX CYIIECTBOBAHHE
TCHETUYECCKOH CBS3U MEXK/Y BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;
pacKpbhIBaTh CYIIHOCTh OKHCIIUTEILHO-BOCCTAHOBHTEIIBHBIX  PEAKIUM
MOCPEICTBOM COCTaBJICHUS IEKTPOHHOTO OajlaHCa dTUX PECaKIIHA;
IPOTHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX NpPEBpallleHH B pa3JIMUHbIX
YCIIOBHUSAX;

BBIYUCIIATh OTHOCHUTEIHLHYI0 MOJIEKYJISIPHYI0O M  MOJBSIPHYIO MaccChl
BEILIECTB, MAacCOBYIO JIOJIO XHMHYECKOro JjeMeHTa 1o Gopmyle
COEIMHEHMSI, MAaCCOBYIO JIOJII0 BEUIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
10 YPaBHEHHIO XUMUY ECKOM peakiuu;

coOmonarh  NpaBuJia  TOJIb30BaHMS ~ XUMHUYECKOW  mocyaoll  u
JabopaTopHBIM 00OpyJIOBaHMEM, a TakKXe TMpaBuia oOpamieHus ¢
BCIIECTBAMU B COOTBETCTBUHM C HWHCTPYKIUSMH TIO BBITIOJHEHUIO
Ja00paTOPHBIX XUMHUYECKHX OTBITOB TO TMOJIYyYCHUI0O W COOHMpaHUIO
ra3o00pa3HbIX BEMIECTB (AMMHUAKa U YTJIEKUCIIOTO ra3a);

NPOBOJUTh  PEAKIWH, MOATBEPXNJAIOIIME  KAueCTBEHHBIM  COCTaB
pPa3MYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM ITYTEM XJIOPHUA-, OPOMUJI-,
uoaua-, kapobonar-, docdar-, cuiaukar-, CcyabQar-, THIPOKCHUI-UOHBI,
KaTHOHbl aMMOHHUSI ¥ HOHBI M3Y4YEHHBIX METAJUIOB, MPUCYTCTBYIOLIME B
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE ONEPAlUi MBICIUTENILHON AeSITeTbHOCTU — aHaJIu3
U CHUHTE3, CpaBHeHHEe, O0000lIIeHHe, CUCTEMAaTu3alHio, BBISIBICHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3€H — JJIs1 U3y4YEHHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIUH, eCTeCTBEHHO-HAyYHbIe METOJbl TO3HAHUA —
Ha0JIIoIeHNe, U3MEpEeHHE, MOJCIHPOBAHUE, IKCHEPUMEHT (pEalbHBIN U
MBICJICHHBI ).
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8 KUIACC
KosmuecTBO yacos
Ne HaumenoBanue pa3nesioB u JJIeKTPOHHBbIE (LN(PPOBHIE)
KoHTpoabHble IIpakTHuyeckune
n/n TeM NMpOorpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazpnen 1.1lepBoHayasibHbIe XUM WY €CKHETIO HATUSA
Xumust — BakHast 00J1aCTh
€CTECTBO3HAHMS U bubmorexa [IOK
1.1 . 5 2
MPAKTUYE€CKOH AEATEIHbHOCTU https://m.edsoo.ru/7f41837¢c
YyeJioBeKa
19 BemecTBa u XumMnueckue 15 1 bubmoreka [IOK
' peaxiuu https //m.edso0.ru/7f41837c
Hroro mo paznery 20
Pa3nen 2.BaxHelinmme npeacTaBUTE/ M HEOPraHMYeCKNX BEIIECTB
51 Bo3ayx. Kucnopon. Ilonstue 6 bubmorexa [IOK
' 00 okcHumax https://m.edsoo.ru/7f41837c
59 Bonopon. [lonsatre o kuciaorax 8 1 bubmmorexa IIOK
' H COJIIX https://m.edsoo.ru/7f41837c
53 Bona. Pacteopsr. [lonsitue 06 5 1 1 bubmoreka IOK
' OCHOBaHUAX https //m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChI bubmoreka [IOK
2.4 . 11 1 1
HEOPraHWUECKUX COEAUHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30
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[Tepuonmueckuii 3aK0H 1

31 [leproauueckas cucteMa 2 bubmoTeka [JOK
' XUM WY ECKUX diemeHToB /. M. https://m.edsoo.ru/7f41837c
Menpene-eBa. Ctpoenue atoma
XVMMUIECKas CBS3b.
3.2 OKHUCIUTETHLHO- 8 BrGmaorexa [IOK
' https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJILHBIE PEAKLIUU
bubmorexa IIOK
Hrroro o pasnexry 15 https //m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpemst 3 budmorexa [JOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO HACOB I1O 68
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9 KJIACC

KosmmyecTBo yacos JJIeKTPOHHBIE
HaumenoBaHue pasiejioB U TeM
Ne i/ Kontposibubie | IlpakTuueckue | (uudpposbie)
NMporpamMmel Bcero
padoThI padoThI o0pasoBaTe/ibHbIEPECYPCHI
Pa3nen 1.BemiecTBO M XUMUYECKHE peaKIIuU
11 [ToBTOpEHUE 1 yTiTyOICHYE 3HAHMIA 5 1 bu6morexka ITOK
' OCHOBHBIX pa3fieJIoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTHU XUM MIECKUX 4 bu6moreka [ITOK
' peaxmuit https:/m.edsoo.ru/7f41a636
DIEKTPOIUTHIECKAS TUCCOMALIKS. bubmoreka I[IOK
1.3 8 1 1
XVWMUYECKUE PEAKLIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2.HeMeTa/JILI 1 X COECIUHEHM S
51 OO01mas xapakTepruCTHUKa XUMHIECKUX 4 1 bubmorexa [IOK
' snementoB VIIA-rpymms. agoreHs: https:/m.edsoo.ru/7f41a636
OO01mas XxapakTeprUCTHUKAa XUMHIECKUX
99 H pVI Ap C R 6 bubamorexa IIOK
' JICMCHTOB TPyTbL. Lepa ee https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO6m1as xapakTepUCTHKA X UMWY €CKUX
2.3 BHCMCHTOII: VA-Ir) nmbl. A30T, pocdop u ux 7 1 budmorexa LOK
' PYIHIRL £30T, P https #/m.e ds00.ru/7f41a636
COCTUHCHUS
OO611ast XapaKTepUCTUKA X UMUY €CKHUX
2.4 sreMeHToB |VA-rpyomsl. Yriepon u 8 1 2 budmotexa [JOK
' . PYHHbL p https//m.edsoo.ru/7f41a636
KPEMHUH 1 UX COEITUHE HUS
Hroro mo paznery 25




Paznen 3.MeTa/u1bl M X COCTUHEHUSA

. bu6moTteka [JOK
31 Obmwe croiicTha METAIOB 4 https //m.edsoo.ru/7f41a636
. bubmoreka LIOK
3.2 Baxxueine MeTaIUIBL U X COEIMHE HUS 16 https 7/m.e dsoo.ru/7f41a636
Hroro nopazneiry 20
Pa3nen 4. Xumus u okpyskaomas cpeaa
41 B 3 Bbubamorexa IIOK
. eIIeCTBA ¥ MaTEPHUAJIbl B YKW3 HA YEJIOBEKA httos //m.e dsoo.ru/7f 412636
Htoro nopazneny 3
Pe3epBHOE Bpems 3 budmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I1O 68
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