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HHOACHUTEJBHAA 3AIINCKA

[IporpaMma 1o XMMHUU Ha YPOBHE OCHOBHOT'O OOIIETr0 00pa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Takke Ha OCHOBE (eneparibHOM
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIMH TPENoaaBaHus y4eOHOTO IMpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3aiusiax Poccuiickoit denepannm.

[IporpaMmma mo XxuMuu Aa€T MpelCTaBICHHE O IENAX, OOIIe cTpareruu o0y4yeHus,
BOCTIIUTAHUS W Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMH YYEOHOrO MpeaMeTa, YCTaHABIMBAET
o0s3aTenbHOE MPEIMETHOE COoepk aHue, MpeIycMaTpUBaeT paclpeaesieHue ero mo Kiaccam u
CTPYKTYpPUPOBAHUE IO pa3jiejiaM U TeMaM MPorpaMMBbl 10 XUMHUU, ONPEAEIsieT KOJIMUYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYKO II0CIEA0BATEIbHOCTh
U3YYCHUS XUMHUU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydaroluXcs, OnpeAeNsieT BO3MOXKHOCTH MpeAMeTa s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHMSI OCHOBHOW 00Opa30BaTENIbHOM MporpamMMbl Ha
YPOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a Tak)Ke TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HAa YpOBHE IIeJIed W3Yy4YeHHUsi TpeIMeTa W OCHOBHBIX BHIOB Y4€OHO-ITO3HABATEIHHOU
JEeSTENIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUU CIYKUT OCHOBOM AJ1s1 OPMUPOBAHUS MUPOBO33PEHHUSI 00YUarOIIErocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEICTABJICHHS O B3aUMOIIPEBPAILICHUSIX YHEPTUU B 00 IBOJIIOIIUM BEIIECTB B MPUPOJIE, O MYTAX
pemieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUSL YEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U SKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenue xumunu:

CIIOCOOCTBYET pean3aliii BO3MOKHOCTEH ISl CAMOPa3BUTHSA U (DOPMHUPOBAHHSI KYJIbTYPBI
JUYHOCTH, €€ o01Ieil U (YyHKIIMOHATIBHONU IPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMHUPOBAHHUE MBIIUICHUS U TBOPUYECKUX CITOCOOHOCTEH O0yUaroImmxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  JIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOM JKM3HM, Tak U B
npodeccCHOHANBEHON e TENIbHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIE€JIOCTHOTO
B3IJIsA/1a HA €AMHCTBO MPUPO/IbI U YEJIOBEKA, SBJISIETCS] OTBETCTBEHHBIM 3TAIOM
B (popMUpOBaHUY €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0yUYaOIINXCS,;

crocoOcTByeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaronuxcs.

JlanHble HampaBieHHUs B OOyYEHUM XUMHH 00€CIeYMBArOTCS crielu(UKON coiepaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS MEJarorMueckyd aJanTUPOBAaHHBIM OTPakKeHHEM
0a30BOI HAyKN XMMUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH HA OCBOCHHE
00yJaroNMMHUCS CUCTEMbI TIEPBOHAYAIBHBIX MMOHATUA XUMUH, OCHOB HEOPTaHUUECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHITHN OPTraHUYECKON XUMHUH.

CtpykTypa coaep>kaHusi IporpaMMbl TI0 XUMHHA C(OPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa K e€ uaydyenuto. CojaepxaHue CKJIAJbIBACTCSA W3 CHUCTEMbI MOHATHA O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO MPUHIIMITY MOCJIEI0BATEIBHOTO PAa3BUTHsI 3HAHUW HAa OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;
ITepuoanueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;
— YYE€HHUS O CTPOEHUHU aToMa U XUMHUYECKOU CBS3H;

— TpeACTaBIEHUN 00 3NEKTPOIUTHUECKOMN IUCCOIMALINN BEIIECTB B paCTBOpax.



TeopeTnueckne 3HAaHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX H
OCMBICIIEHHBIX (DAKTOB, pPA3BUBAIOTCA IIOCIEIOBAaTEILHO OT OAHOTO YPOBHA K Jpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue MporpamMmbl 1O XUMHH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHUYECKOM COCTaBISIOIIEH HAy4yHOW KAapTUHBI MHpa B JIOTUKE €€ CUCTEMHOM IIPHPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xumun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kiace.

[Tpy n3yyeHun XUuMHUM IPOUCXOAUT (GOPMHUPOBAHNE 3HAHUH OCHOB XMMUYECKOM HayKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yu4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSITUH, 3aKOHOB U TEOPETUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUMI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILEHNH K HAyYHBIM METO/IaM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX pEaKLuil, B
(GOopMHpPOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1€ATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpaleHus C BeleCTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy m3ydyeHMH XMMHH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
nproOpenu Takue e, Kak:

— ¢opMHpOBaHNE MHTEIUICKTYAJIILHO Pa3BUTON JIMYHOCTH, TOTOBOW K CamM0O0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELIEHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM XKHU3HU;

— HallpaBJIEHHOCTb OOYy4YeHMsI Ha CHCTEMaTHYecKoe IpuoOliieHne oOydaroumxes K
CaMOCTOSATEJIBHONM  ITO3HABATEJIBHOW  JEATENBHOCTH,  HAay4YHbIM  METOJAM  IIO03HAHUA,
(OpMHPYIOLIUM MOTHUBALIMIO U Pa3BUTHE CLIOCOOHOCTEH K XUMUU;

— obecrieueHue YCIOBUH, CHOCOOCTBYIONIMX MPHOOPETEHUIO OOYYArOIIMMUCS —OIBITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHMS M CAaMOIIO3HAHMSA, KIIFOUEBBIX HABBIKOB (KIJIFOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUJOB JAESITEIbHOCTH;

— ¢opmupoBanue o0mell GyHKIMOHATBHON U €CTEeCTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM
yHuclie YMEHUH OOBSCHATH M OLICHUBAThH SIBICHUS OKPYXKAIOUIETO MHUpPA, UCIONb3Yys 3HAHUSA U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHH, TNPUMEHATh MX TMpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU JI€ATEIBHOCTH;

— ¢opmMupoBaHue y 00yJaromuxcs 'yMaHUCTUUYECKUX OTHOIIEHUH, MTOHUMaHMs LIEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTHYECKH LEIeCOO00pa3sHOro MOBEAEHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LENSIX COXPAHEHMS CBOETO 370POBbS M OKPYXKaroLleW MpUPOJHON
Cpenpbl;

— pa3BUTHE MOTHBAIUU K O0YUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTaHHIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEM, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HaPaBJISCHHOCTHU JajJbHENUIIero 00yueHus.

OO61iee yuCno 4acoB, OTBEIEHHBIX JJIS U3YUYEHMS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hefieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).

COJAEPKAHUE OBYYEHUSA
8 KIIACC

HepBOHa‘{aJIbele XUMHNYECCKHUE TIOHATHUSA

HpCI[MCT XUMHHU. Pollb XMMHMH B KHW3HH 4YelOoBeKa. XHUMHUSI B CHCTEME HayK. Tena u
BemecTBa. Pu3NUEeCKHE CBOMCTBA BCIIECCTB. ArperaTHoe coctosHue BemiecTB. Ilomsarue o
METOJIaX MO3HAaHUS B XUMMHU. UHCTHIE BEIISCTBA U CMECH. CnocoObl pa3saCIICHUA cMeceH.



ATOMBI U MOJIEKYJIbl. XHUMHUYECKUE 3JeMEHTbl. CHUMBOJIBI XHUMHYECKUX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass ¢gopmyna. BalleHTHOCTP aTOMOB XHMMHYECKHUX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aTOMHAst Macca. OTHOCUTENIbHAS MOJIEKYJIIpHas
Macca. MaccoBas 0J11 XUMHUYECKOIO 2JIEMEHTA B COCIMHEHUH.

KonuuectBo BemiectBa. Mosib. MonsipHas Macca. B3anMocBsI3p KOJIMYECTBa, MacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérhl mo ¢opMynaM XUMHUECKUX COCTUHEHHM.

®dusnueckue M XMUMHYECKUE SIBJICHHUsS. XHMMHYECKas peakuus U €€ NpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIECTB. XUMHUYECKUEe ypaBHeHUs. Kimaccupukanuss XUMHYECKUX peakuuit
(coemuHeHus, pa3IoKeHHs, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKON NOCYAOH, mpaBujiaMu paboThl B JabOpatopuu U mnpuéMamu
oOparteHust ¢ 1abOpPaTOpHBIM O0OPYIOBAHUEM, M3YUYCHHE W ONMHUCAaHUE (PU3NYCCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nuecKux (IJIaBlIeHrEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYyIKE, KHIIEHHE M KOHJICHCALMS BOJbI) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHUI, HaOIt01eHue
W ONKCAaHWE TPU3HAKOB MIPOTEKAHUS XUMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIOM Oapusi, paznoxkenue ruapokcuna meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwe crocoOoB
pa3fiesieHusT CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINAPUBAHUE, JAUCTUILIALIUA,
xpomaTtorpadusi, TMpPOBENEHHWE OYUCTKA TOBAPECHHOW COJHM, HAONIOJCHWE W ONHUCAHHE
pe3yNbTaTOB IPOBEIAECHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHuE
MoieJIeld MOJIEKYII (ITapOCTEPIKHEBBIX ).

BaskHelinmue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech rasos. CocrtaB Bo3nyxa. Kuciopoj — 3aeMeHT U MPOCTOE BELIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUEe CBOWCTBA (peakluu TOPEHHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOMY4eHHUS KHCIOpoJa B JIabOpaTopuu M
MPOMBINUIEHHOCTH. KpyroBopoT kucinopona B mpupoge. O30H — alioTporHas MOAU(PUKAIUS
KHCIIOPOJIA.

TermmoBoit 3pdexT XUMHUUYECKON peakluuu, TEPMOXMMHUYECKHE YpaBHEHHUS, OK30- U
SHIOTEpPMUYECKHE peakuuu. TomauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
HNapHUKOBOTO AP deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — oanemenT M mpoctoe BemecTBo. HaxoxkaeHne Bomopoga B IPHUPOE,
buznyecKkrue 1 XUMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNyueHus. KucioTe! u comnu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pacrBoputens. PactBopbel. HacelneHHble u
HEHACHIIIEHHBIE PAacTBOpHl. PacTBopuMOCTh BemiecTB B Bojie. MaccoBasi JOJsi BEIIECTBAa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B TpHUpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa M OUYHCTKA
MPUPOIHBIX BOJ.

Knaccudukanust Heopranuueckux coeauHeHuil. Oxcuapl. Kimaccudukanmss OKCHIOB:
coneoOpa3yromue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyomue. Homenkiarypa
oKcuI0B. U3NUYECKHE U XUMHUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okcuIoB.

OcHoBanmsi. Krnaccudukanus OCHOBaHWH: INETOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenknatrypa ocHoBanuil. du3znyeckne M XUMHYECKHE CBOMCTBa OCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnoter. Knaccudukanus xucinor. Homenknarypa kucior. @u3ndeckue U XUMHUYECKHE
cBoiicTBa kucHoT. Psan akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknatypa coneil. @usznueckne U XMMH4YECKHe CBoicTBa cosied. [lomyueHune
COJICH.

['eneTndeckast CBSA3b MEXKIY KJIACCAMH HEOPTAHUYECKUX COCTMHEHUMN.

Xumuueckuii IKCnepumenm:



Ka4eCTBEHHOE OIpeJIeIeHUE COAEp KaHusl KUCIOpo/ia B BO3yXe, MOJyYeHHe, COOMpaHHe,
pacro3HaBaHME W HU3y4€HHE CBOICTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEHCTBHS BELIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U IPEKpallleHusl ropeHus (moskapa), 03HaKOMJIEHHE C
o0Opa3llaMu OKCHJIOB M ONMCAaHUE MX CBOMCTB, IOJIydeHHE, COOMpaHHUE, paclio3HaBaHHUE U
M3y4eHUE CBOMCTB Bojopoja (TopeHue), B3auMozeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO MCIIOJIb30BaHUE BUAECOMATEPHUAIIOB), HAOIIOIEHHE 00pa3L0B BEUIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHNEe OCOOCHHOCTEW PACTBOPEHHS BELIECTB C PA3IUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JOJIEH pacTBOPEHHOIO BELIECTBA,
B3aMMOJICICTBHE BOABI C MeTalllaMM (HaTpueM M KajablueM) (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), UCCIIEA0BaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HAOJII0JIEHUE WM3MEHEHUs OKpacCKM MHAMKATOPOB B pAacTBOpPAx KHUCIOT U LIEJIIOYEH, U3ydeHHUE
B3auMmojeiicteua okcuga Meau (II) ¢ pactBopom cepHOM KHCIIOTHI, KHUCIOT C METaJlJIaMH,
peakuyMii HEWTpalIu3alMH, IIO0JIy4YCHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHennme
KJIACCHI HEOPTaHUYECKUX COCUHEHUI.

Iepuoauyeckuii 3akon u Ilepuoguueckasi cucreMa xummuuyeckux jemenros /. WU.
MenpesieeBa. Ctpoenne aToMoB. XUMHYeCKasi CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[TepBbIe MOMBITKH KIACCU(PHUKAIIMNA XUMAYECKUX 3JIeMeHTOB. [IoHATHE O TpyIax CXOAHBIX
9JIEMEHTOB  (ILEJNOYHbIE M IIEJIOYHO3EMENbHbIE METAJlIbl, TaJOI€Hbl, WHEPTHBIE TIa3bl).
DJIeMEeHTBI, KOTOpbIe 00pa3yIoT aM(OTepHBIE OKCUIBI M THAPOKCHUJIBI.

Ilepuognuecknii  3akoH. Ilepuoguueckas cucrema XHMHUYECKHUX 23JI€MEHTOB [l
. MenneneeBa. Koporkonepuoanas u amuHHONEpuoaHas (opmbl lepnoaudeckoil crucTeMsbl
xumuyeckux anemeHToB J[. W. MengeneeBa. Ilepuogsl u rpynmnbel. Du3nyeckuid CMBICIH
IIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUO/IA U IPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aToMHbIX sanep. M3zoromsl. Onektpossl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB IEpBBIX 20 XMMUYECKUX 1eMEHTOB [lepuonnyeckoil cuctemsl
J. W.MengeneeBa. XapakTepuCTHKa XHMMHYECKOTO JJIEMEHTa II0 €ro IOJIOXKEHHIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHUYECKHUX 2JIEMEHTOB, METAININYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOIAM.

3nauenue llepnonnueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMHUYECKHUX DIIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. 1. MeHnneneeB — y4€HbIN U IPpaKJaHUH.

XuMnyeckas CBSI3b. KoBanenrnas (monsapHast " HEeTIoJIsIpHAs) CBSI3b.
DIEeKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. MIOHHAs CBS3b.

Crenenb okucnenus. OKACIUTEIBHO-BOCCTAHOBUTEIbHBIE peakuu. [Ipoueccel okucaeHus
U BOCCTaHOBJIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4yeHHe OOpa3l0oB BEUIECTB METAIJIOB UM HEMETAJUIOB, B3aUMOJIEHCTBUE TUAPOKCUIA
IIMHKA C pacTBOpPaMHU KHUCJIOT U ILEJIOYEH, MPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (rOpeHue, peakiiuu pas3ioKeHNs, COETUHEHHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXnpeaMeTHBIX CBA3EH MPU M3YYEHUU XUMHUU B 8 KJIACCE OCYIIECTBIISIETCS
yepe3 HCMOJb30BaHMWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TMOHSATHHM, Tak M TMOHSATHIA,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO111e ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (DaKT, THIIOTE3a, TEOPHS, 3aKOH, aHAJIN3,
CUHTE3, KJacCHU(pUKalus, MNEePUOJUYHOCTb, HAOIIOACHHUE, SKCIEPUMEHT, MOJEINPOBAHUE,
MU3MEpPEHUE, MOJIEND, SIBIICHUE.

®usnka: Marepusi, aroM, D3JEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIUJA, H30TOIbI,
pPalMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsijl, BELIECTBO, Telo, O00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUs, KOCMOC, IJIaHETHI,
383161, ComHIIE.



buonorus: ¢porocunres, neixanue, ouocdepa.
I'eorpadus: armocdepa, rtumpochepa, MHHEpPAIbl, TOPHBIE TOPOABI, IOJIC3HBIC
HACKOIIaEMBbI€, TOILUIMBO, BOJAHBIE PECYPCHI.

9 KVIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepuonnueckuii  3akoH. Ilepuommueckas cucreMa XMMHMYECKUX JJIEMEHTOB [l
H. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOMCTB XMMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KalblUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [lepuondeckoi CuCTeEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUABl XMMHMUYECKON CBSI3M. THIBI KPUCTANIMYECKHX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAINIMYECKOM PEIIETKM M BUAA XUMHYECKOU
CBSI3U.

Knaccugukanus M HOMEHKJIaTypa HEOPraHWYECKMX BELIECTB. XHMHMYECKHE CBOMICTBa
BEILECTB, OTHOCAIIMXCS K PAa3IMYHBIM KJIACCAM HEOPraHMYECKUX COCIMHEHMM, I€HETHUYeCKas
CBsI3b HEOPTaHUYECKHUX BELIECTB.

Knaccugukanus XUMUYeCKUX PEaKUUi MO pa3iIMyHBIM MpPHU3HAKAM (IO YUCIIY M COCTaBY
YYacTBYIOUIMX B pEaKUUH BELIECTB, MO TEIIOBOMY 3(PQeKTy, M0 HM3MEHEHHUIO CTeleHeH
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacTHIO KaTajlu3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsTHE O CKOpOCTH XMMHUYECKOH peakuuu. IloHsTHE 00 00paTMMBIX M HEOOpATHMBIX
XUMHUYECKMX peakuusax. [loHATHEe O rOMOreHHBIX M TIeTeporeHHbIX peakuusx. I[lonstue o
karamuse. Ilonatme o0 xXuMuyeckoM paBHOBecHM. @DakKTOPBL, BIMSIOLIME HA CKOPOCThb
XUMHUUYECKON PEAKIMU U NI0JI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLUHM, JJIEKTPOHHBIA OallaHC OKUCIMTEIbHO-
BOCCTAHOBUTENIbHON peakuuu. CoCTaBlIeHUE YPaBHEHHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 37IEKTPOIUTHYECKON AMCCOLUALMH. DJIEKTPOJIUTBHI U HEAIEKTPOIUTHL. KaTnosl,
AQHUOHBI. MexaHu3M JHCCOIMAllMM BEUIECTB C pa3IUYHbBIMU BHJAAMU XHMHUYECKOH CBS3U.
Crenenb quccounanuu. CuiabHbIE U CllaOble SIEKTPOIHUTHI.

Peakuuu monHoro oOMeHa. YcioBus NPOTEKaHUS peaklUii MOHHOTO OOMEHa, MOJHBbIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHWI M COJIEW B CBETE
IpeJICTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUU Ha HOHBI.
ITonsATHE O THAPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENISMHM KPHUCTAUNIMYECKUX PEIIETOK HEOPTaHWYECKUX BEILECTB —
METAJIJIOB M HEMeTalyioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpuaa HATpHs),
UCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpoOLEcca JUCCOIUAINU
KHCJIOT, IIenodyeid M coneld (BO3MOXKHO HCIIOJIb30BAaHME BHUAECO MaTepHalioB), IPOBEACHUE
OTBITOB, WJITIOCTPUPYIOIIMUX IMPHU3HAKU MPOTEKaHMs peakiuil MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIAENICHME Tra3a, o0pa3oBaHME BOJBI), OIBITOB, HWUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuil (FOpeHHe, peakluu pas3iokKeHMs, COEAMHEHHUS),
pacrno3HaBaHHE HEOPraHMYECKHX BELIECTB C IOMOIIBIO KAYECTBEHHBIX pEaKLUi Ha HOHBI,
pelIeHNEe SKCIIEPUMEHTAIBHBIX 33]1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OO6mass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucineHusi. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOI€HOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMeTallaMu,
miesouamu).  Xusoposopopod. ConsiHas  KKCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHE,



npuMeHeHue. [IeicTBre X10pa U XJIOPOBOJOPOJa HAa OpraHu3M 4elloBeKa. BaxxHenmue XJ1opuasbl
1 X HaXO0XJICHUE B IPUPO/JIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYeCKHMe M XMMUYecKHe cBOHCTBA. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme kak MpeNCcTaBUTENs Kiacca KUCIOT M creunuduueckue). XUMHUYECKUE pPeakliuy,
JeKalMe B OCHOBE IPOMBILIUIEHHOIO crnoco0a MojydyeHus cepHoi kuciotbl. Ilpumenenue
cepHOi kucinoTsl. CoaM CepHOM KMCIOThI, KAUeCTBEHHAs peakliys Ha cyiabgaT-uoH. Haxoxnenue
ceppl M €€ COeOUHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpeabl
COEMHEHUSIMH Ccepbl (KHCIOTHBIE NOXAM, 3arpsa3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[IPEIOTBPALLCHUS.

OOmast xapakTepucTuka 53JeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpUpoie, (QHU3UYECKUEe U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUak, ero (pu3ndeckue U XuMUYECKHUe
CBOWCTBA, MOJlyueHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTA, €€ IOJIy4EHUE,
duznveckue W XUMHYECKHE CBOMcTBa (OOI[ME Kak MpPEACTAaBUTENsl Kilacca KHUCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHUHEpAJIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOLIeH CpeIbl COCIUHEHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHUE BO31yXa, MOYBbI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, pusznyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIBHBIX YIOOPEHUI.

OOmas xapaktepuctuka 3i1eMeHToB [VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIIECHHUA. YTJIEpOo/, alFIOTPOIIHbIE MOAU(UKAIIMY, PACIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMudeckue cBoictra. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxkcuppl yriaeposaa, ux pU3NYECKUe U XMMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE W NpUMEHEHHe. DKOJOTHUECKUe MPoOIeMbl, cBsi3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTE3a I100aJIbHOTO MOTEIUIEHUs KJIMMara, NapHUKOBBIM 3QQeKkT. YTrosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHEe M mpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcnomp3oBaHue  KkKapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHUSX Yriepojaa
(MeTaH, 3TaH, JTWJIEH, AalEeTWUJIeH, ATAaHOJ, IJMIEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOJOB (Yrojib, HPUPOJAHBIM Ta3, HEPTh), MPOAYKTHI UX HepepaboTKu
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [ToHATHE 0 OMOJIOTNYECKH BaXKHBIX BEIIECTBAX:
KUpax, OelKax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBeKa. MarepHallbHOE €IUHCTBO
OpPraHMYECKHUX U HEOPraHUYECKUX COCUHEHUM.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, MOJYYEHHE U TNPUMEHEHHE.
CoenuHenus kpeMmHuss B mnpupoje. OOmme mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinme
CTpOMTENbHbIE MaTepHalbl: KepaMHUKa, CTEKJI0, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3ll0B HEOPTaHWYECKUX BEUIECTB, CBOMCTB COJISTHOM KHCIIOTBI, IPOBEIACHHE
Ka4eCTBEHHBIX PEAKLUUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3MYecKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
UCITIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE C OO0pa3liaMu XJIOPUAOB (TaJIOTEHHJIOB),
O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJ€OMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYrJIMBaHUS — caxapa IOoJx  JeicTBHEM



KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYECHHE XUMHUYECKUX CBOMCTB pa30aBICHHOMN CepHOM
KHUCJIOTBI, TIPOBEACHUE KaueCTBEHHOM peakluu Ha cynb(aT-uoH W HaONoJeHue MpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOHCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUN
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPUAIIOB), 0OOpa3iiaMu a30THRIX U pochOpHBIX yaoOpeHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KAYeCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U HU3YyYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJECICTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEbI0 (BO3MOXKHO
HCIIOJIb30BAaHUE BUJCOMATEPHUATIOB), U3yYEHHE MOJENeld KpPUCTAUTMYECKHX PEeHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aACOpPOIMHU PACTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, paclio3HaBaHHE
U M3y4YCHUE CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEICHHWE KAYEeCTBEHHBIX PEaKlIWi Ha KapOoOHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE I[PU3HAKOB HMX IPOTEKAHUS, O3HAKOMIIEHHE C NPOLyKLIHUEH
CUJIMKATHOM IPOMBIIIICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ad 10 Teme «BakHenmue
HEMETAaJUIbl U UX COCUHEHUSD.

MeTayibl M X COeIMHEHHS

OO0mass xapakTepUCTUKa XUMHUYECKHMX DJEMEHTOB — METajlIOB Ha OCHOBAaHMHM HX
nonoxkenus B [lepuoanueckoi cucreme xumuueckux 3neMeHToB /. 1. Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuiMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemérka. DJIEKTPOXMMHUYECKUM psl HanpshkeHu MeramioB. dusnueckue U XUMHUECKHE
cBoiicTBa MetaiioB. OOmue crnocoObl noixydeHuss MetaioB. [loHaTHe O KOPPO3UM METAJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YYT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounble MeTaUIbL: MOJOKEHNE B [leproanyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /l.
W. MenpeneeBa, CTpOCHHE MX aTOMOB, HaxXOXAeHUE B mpupojae. Ousznyeckue U XUMUYECKUE
cBOiicTBa (Ha mpuMmepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCIMHEHUM.

[[{erouHO3eMENBbHBIE METAUIBl MAarHUd W Kalblui: moJoxkeHue B Ilepuonnueckon
cucreMe xumuueckux siemeHToB JI. V. MenpeneeBa, cTpoeHME HMX aTOMOB, HaXOXICHUE B
npupoae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KalblMs (OKCUI, THIPOKCHU, CONN). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: monoxeHue B llepuoanyeckoil cuctemMe XUMHUYECKUX 3JI€MEHTOB [l
W. MenneneeBa, CTpOoe€HHME aTOMa, HaxOxXJAeHHE B mpupoae. Pusznyeckue U XUMHUYECKUE
cBOIicTBa amtoMuHUsA. AMQpOTEpHbIE CBOMCTBA OKCUA U THAPOKCUAA aTFOMUHUS.

Keneso: mnonoxenne B Ilepuonnueckoil cucreMe XMMHMUYECKHX dJIeMeHTOB /I
W. MenpeneeBa, CTpOEHHE aTOMa, HaxOXJIE€HHE B Ipupone. Pu3nueckue U XUMHUYECKHE
cBoiicTBa xene3a. Oxcuabl, ruapokcu sl u conu xkenesa (II) u xenesa (II), ux cocras, cBoiCTBa
U TIOJIy4YECHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMyd METaJUIOB U CIUIaBOB, MX (PU3MUECKMMM CBONCTBaMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO MCIIOJB30BaHME BHIEOMAaTEpHAalOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPUS C BOJIOHM (BO3MOYKHO UCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, MpOLECCA TOPEHMs XKele3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJB30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  MPOTEKaHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHWs, KaJblMsi, aTIOMUHUSA, IIMHKA, xkene3a (II) u xenesa
(I1I), meau (II), HaGmtoieHNEe U ONMMCAaHKE MPOLIECCOB OKpAIIMBAHUS TJIAMEHU MOHAMU HATpUs,
KaJIus M KaJbLUs (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 10
TeMe «BajkHele MeTaulbl U UX COETMHEHUS».

XuMHus M OKpyKaouas cpeaa

BemectBa 1 marepuaibsl B IIOBCEJHEBHOM JKU3HU 4elOBEeKa. be3onacHoe HCIOIb30BaHKE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momoirs mpu XUMHUYECKHX O0XKOTrax M
OTpaBJICHUSIX.



XVMHYECKOE 3arpsiI3HEHUE OKPYKAIOLIEH cpenbl (MpeAeabHas 10IycTUMas KOHIIEHTpaIus
BemecTs, ganee — [1/1K). Poib xuMun B pereHun 3KOJIOTHISCKUAX TTPOOIIEM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MeXnpeaMETHBIX CBsI3ed NP U3YyYEHUH XUMHUHU B 9 KJlacce OCYIIECTBIISIETCS
4yepe3 HCMOJb30BaHUE Kak OOIIMX ECTECTBEHHO-HAYYHBIX [MOHSATUM, TaK U TMOHATHH,
SBIISIOIIUXCSI CHCTEMHBIMHU TSI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO01ure ecTeCTBeHHO-HAYYHBIC TIOHSTHS: HAyUHBIH (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIIH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHE, OSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJIOTHSI, MaTEPHAIIBL.

Ousuka: Marepusi, aroM, O3JEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUJA, HW30TOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUM 3apsj, IPOBOAHUKHU, IIOJYIIPOBOJHUKH,
TURIIEKTPUKU, (POTOIJIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKAs PEMIETKA, CIJIaBbl, (U3UUYECKUE BEIMYUHBI,
€MHUIIBI U3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3 11, COHIIE.

buonorust: porocuHTe3, apIxanwe, Owocdepa, IKOCHCTEMa, MUHEPAIbHBIC YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIE BEIIECTBA.

['eorpadms: armochepa, ruapocdepa, MHHEpPAIb, TOPHBIC TOPOJBI, IOJIC3HBIE
HCKOMaeMble, TOIUITMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INIPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JImuHOCTHBIE PE3YNbTAaThl OCBOEHHSI TPOTPAMMBI OCHOBHOTO OOILIET0 0O0pa3oBaHHSA
JIOCTUTAIOTCS B XOZIe 00Y4YEHUsI XMMUU B €JUHCTBE Yy4EOHOM M BOCIIUTATENbHOMN 1€ATEIILHOCTH B
COOTBETCTBUU C TpaaAuLIMOHHBIMHA pOCCI/II\/'ICKI/IMI/I COIMMOKYJIbTYPHBIMUA n JAYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE MpPaBUIAMHU M HOpPMaMM HOBEJICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALMN O0YJarOIUXCS.

JIMYHOCTHBIE pPE3YNIbTaThl OTPaKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM TTO3UTHBHBIX IEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIUpPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOLICHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacJICAU, IIOHMMAHHA 3HAUYCHUA XUMHUYECKOMN HAayKH B JXHU3HHU COBPCMCHHOI'O O6HI€CTBa,
CHOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(OpMaIueil o mepeaoBbIX JTOCTHKEHUSAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 001IecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEACTABJIICHUS O COLMAIBHBIX HOpMax M IPAaBUIAX MEKIUYHOCTHBIX OTHOLICHUH B
KOJUICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Y4YeOHO-
UCCIIEI0OBATEIbCKON, TBOPUYECKOI U APYrUX BHJIAX JEATETbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOi
COBMECTHOM JACATCIBbHOCTH IIPU BBIITOJIHCHUN y‘IG6HBIX, II03HABAaTCJIbHBIX 3a/1a4, BBIIIOJTHECHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOILM B Tpoliecce 3TOM yuyeOHOW AesITeNbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE
MOBEJCHUE U IIOCTYIIKM CBOMX TOBAapHUUICH C MO3MLUU HPABCTBEHHBIX M IIPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MTOCJIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHpPOBO33PEHUYECKHE  MPEACTABICHUS O  BEIIECTBE M  XHMHMYECKOM  pEaklHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTABJIAIOLIUE OCHOBY JUIS



NOHMMaHMUS  CYIIHOCTM HayyHOW KapTHUHBI MHUpa, NPEACTAaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs IPHUPOIBI, B3AUMOCBA3SIX 4Y€JIOBEKa C NMPUPOIAHOU CPEAOH, O POIU
XUMUH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIGHBIC MOTHUBBI, HAlpPABICHHBIE HA IIOJyYEHUE HOBBIX 3HAHUN II0 XUMUH,
HEOOXOAUMBIE Ul OOBSCHEHHS HAOII0JaeMbIX IPOLECCOB U SIBJICHUH, I03HABATEIILHOM,
MH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpPbl, B TOM YHCJIE€ HABBIKOB CaMOCTOSATEJILHOM paboThI
C y4eOHBIMHU TEKCTaMM, CIIPABOYHOH JMTEpPaTypOd, NOCTYIMHBIMU TEXHHUYECKMMM CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOT U

UHTEpEeC K OOYYEHUIO U TO3HAHMIO, JII0OOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUI0, IPOCKTHON M HCCIEI0BATEIbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUSI KYJIbTYPHI 310POBbI:

OCO3HAHHWE LIEHHOCTU JKU3HH, OTBETCTBEHHOIO OTHOILEHUS K CBOEMY 3/10POBBIO,
YCTQHOBKM Ha 3[0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI U HENpUATHE BPEIHBIX
NpUBbIUEK (YMOTPEOJICHHUs] AIKOTrOJs, HApKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOJIOACHUS
npaBuil 0e30IaCHOCTU HpU OOpallleHMM ¢ XMMMUYECKUMH BEIeCTBAMU B OBITY M pealbHOU
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTHUECKOMY M3YyUEHHIO MPOQecCcuii U TpyAa pa3IMdHOr0 POJia, YBOKEHHE K
TpyAy W pe3yibTaraM TpPYIOBOM JEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIM BBIOOp MHIMBUIYaJbHOW TpPAEKTOPUU
POJOJDKEHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycmemHoi npodecCHOHaIbHON AEATEIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B PO(ECcCHOHANBHOM cpefe;

6) 9K0JIOrH4€eCKOr0 BOCIUTAHUS

9KOJIOTMYECKHU 1Ies1eco00pa3Hoe OTHOLIEHHE K MPUPO/IE KaK MCTOYHUKY JKU3HU Ha 3emJe,
OCHOBE €€ CyIIeCTBOBAHMs, MMOHUMAaHHE LIEHHOCTH 3J0POBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M IICUXMUYECKOMY 30POBBIO,
OCO3HaHUE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BEllleCTBaMH,
a TAK)KE B CUTYaLUAX, YTPOKAIOIINX 370POBbIO U KU3HU JIFOAEH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJy4daeMmble NMPU HM3YYEHUH XUMHUH, JJIs pEHICHUS
3a/1a4, CBSI3aHHBIX C OKPYKArOIeW IPUPOIHON CPENIOil, ISl TIOBBIIIEHHS YPOBHS dKOJIOTMYECKON
KYJIbTYpPbI, OCO3HaHUS INI00ATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJIeM U MyTed UX peleHus
MIOCPEACTBOM METOJIOB XMMMH, YKOJIOTMUECKOTO MBILIUICHUS, YMEHHUsI PyKOBOJICTBOBATHCSI UM B
ITIO3HABATEJILHON, KOMMYHUKAaTUBHON M COLMAJIBHON IIPAKTUKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MmeranpeaMETHBIX pPE3yNbTAaTOB BBIACISIOT 3HAUMMBIE A (HOPMHUPOBAHHS
MHPOBO33pEHUS OOICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUNOTE3a, (PaKT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YY€OHBIX
IpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEJICTABICHHUE O
[EJOCTHOW HAy4YHOW KapTHMHE MHUpa, U YHUBEPCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOpblE OOecneunBaroT (POPMHUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YI€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCcaIbHbIE YUeOHbIe 1eiCTBUS

basoBble JJornueckne geicTBUs:

YMEHHUSI UCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJIEHUST TPU OCBOCHUM 3HAHUMA:
pacKpbhIBaTh CMBICII XUMHUYECKHX TIOHATHH  (BBIACNIATHP HMX XapaKTepHbIE TMPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS IJI1 O0BICHEHUS



OTIENbHBIX (DAaKTOB W SBJICHHH, BBIOMpATb OCHOBAHUS M KPHUTEPUH Ui KiaccuuKauuu
XMMHYECKUX BEIIECTB M XMMHUYECKUX PEaKLUi, YyCTaHABINBATH MPUIMHHO-CIICICTBEHHBIC CBSI3U
MEXIy 00BEKTaMH U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
10 QHAJIOTUH ), J1eJIaTh BBIBOJIBI U 3aKJIOYCHUS;

yYMEHUE TMPUMEHSATh B IpoIlecce MO3HAHUS MOHATHA (IpeAMETHBbIE M MeTalpeaAMETHEIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIIOJIB3yeMble B XUMHH, MPEoOpa3oOBBIBATH MIMPOKO
OpUMEHSIeMbIe B XUMHH MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CMMBOJI DJIEMEHTA),
XuUMuUeckass (opMyna M ypaBHEHHE XUMHUYECKOW pEaKUUH — IMpU pPEHIeHUH ydeOHO-
MO3HABATENBHBIX 33734, C Yy4YETOM OSTUX MOJICNIBHBIX TPEACTABICHUH BBIABIATH U
XapaKTepHu30BaTh CYIIECTBEHHBbIC MPU3HAKH HM3YYaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBSI3U H
HNPOTUBOPEYHS B M3y4aeMbIX MIPOILIECCAX U SIBICHUSX.

Ba3oBble ucciegoBarebcKue eiicTBUS:

YMEHHE HCIOJIb30BaTh IOCTABICHHBIC BOMPOCHI B KAaUYeCTBE MHCTPYMEHTA ITO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHUPOBAHHUS THIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMbIX CY)KJCHUH;

nproOpeTeHre OIbITa MO TUIAHMPOBAHUIO, OPTaHM3AlMU W TMPOBEACHUIO YUYECHHUUYECKUX
9KCIIEPUMEHTOB, YMEHUE HAOII01aTh 32 XOJJOM MPOIIECcca, CAMOCTOSATENILHO MPOTHO3UPOBATH €r0
pe3ynbTar, (HOpMyIHpOBaTH OOOOMIEHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCJIEIOBAHHS, COCTABIIATH OTYET O MPOJICIIAHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMEHHE BBIOMPATh, AaHAIM3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIIMIO PA3IUYHBIX BHIOB
1 OpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAsT TUTEpaTypa
XMMHYECKOTO COJICpKAaHUs, CIIpaBOYHBIE IocoOusi, pecypchl MHTepHeTa), KpHTHYECKH
OLICHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHE NPUMEHSTH Pa3JIn4YHbIe METO/IBI M 3aIIPOCHI IIPU MMOUCKE U 0TOOpe MHPOPMAINK U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX /ISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OIIpeZIeIEHHOTO THIA, MPUOOPETEeHHE ONbITa B OOJIACTH HCIIOJIB30BaHUS HH()OPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJB30BAHMS PA3ITHIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (OpPMY IperCTaBICHUS]
UHPOPMALIMM W WUTIOCTPUPOBATH pEIIAeMble 3aJlaud HECIOKHBIMH CXEMaMH, JUarpaMMaMH,
apyrumu popMamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIOIb30BaTh M AHAIM3MPOBATH B MpoIecce y4eOHON W HCCIIeIOBATEIBCKOM
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBbIE yHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

yMEHHUsl 3aJaBaThb BONpPOCHl (B Xojae Juamora W (WJIM) JAUCKYCCHU) IO CYILECTBY
oOcyxmaemMorl TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS IPEJICTABIIATH MOIydeHHBIE PE3yJIbTaThl TO3HABATEIBHOM IEATEIILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eNlaTh MPEe3CHTALUI0 Pe3yJbTaTOB BBIMOJHEHUS XHMUYECKOTO
JKCTIEpUMEHTa (7a00paTOPHOTO OMBITA, JAaOOpPaTOPHON pPAaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOI0 MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW TO3HABATEIHHOU H
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HHUKAIOIUX MpoOjeM Ha OCHOBE Yydéra
OoO0LIMX HMHTEPECOB U COIJIaCOBaHMS MO3UIMI (0OCYyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHIA, ONpeaeIeHre KPUTEPHUEB 0 OLEHKE KayecTBa
BBITIOJITHEHHOW PabOThI U IpyTHe).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA:



YMEHHE CaMOCTOSTEIBHO ONPEACNATh LETU AeATCIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBATh M IpPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JICSATEIHLHOCTh, BBHIOMpATh
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M [03HABAaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBJISITh HJIM KOPPEKTHPOBATh IMPEIJIOKCHHBIH AITOPUTM JACHCTBHU IMpU
BBINIOJITHCHUH 3aJlaHMi C y4ETOM IOJYYCHHUS HOBBIX 3HAHUH 00 W3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLMSIX, OLCHUBATh COOTBETCTBHUE IOJYYCHHOTO Pe3yJibTaTa 3asBJICHHON e,
yYMEHHE UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTBI, MPEIaracMble B YCIOBUH 33JIaHUI.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pE3ylbTATOB 10 OCBOECHHUIO 00S3aTEIBHOIO COJEpKaHus,
YCTQHOBJICHHOTO JaHHOM (exnepaibHOW pabodell MporpaMMoi, BBIIEISIOT: OCBOCHHBIE
0o0y4aromyMHUCsT HAy4YHbIC 3HAHUS, yYMEHUS U CIOCOOBI JeHCcTBHMH, cnenuduyeckue s
OpeIMETHON 00s1acT «XUMUS», BUIBl JEATEILHOCTH IO IOJIYYEHUIO HOBOIO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHUTYaLlUsX.

K xonHumy oOyueHus B 8 kJiacce npeaMeTHbIE pe3ysbTaTbl Ha 0Aa30BOM YPOBHE JIOJIKHBI
oTpaxkaTb CHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHUH: aTOM, MOJIEKYJIa, XUMUYECKUM 3JIEMEHT,
IIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OHOPOJIHAS M HEOJHOPOJHAS), BAJIEHTHOCTb,
OTHOCUTEJIbHAsE aTOMHAas U MOJIEKYJSpHAas Macca, KOJUYECTBO BEILECTBA, MOJb, MOJISIpHas
Macca, MaccoBasl JIOJII XHMHUYECKOrO JJIEMEHTa B COCIUHEHHH, MOJIAPHBIA 00BEM, OKCHUI,
KHUCJIOTAa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPULIATEIbHOCTh, CTEHEHb OKHUCICHHUS, XUMUYECKas
peakiusi, KiaccuuKaus peakiuil: peakluu COCTUHEHHS, PEaKIUu pas3loKEHUs, peakluu
3aMeIIeHUs, Peakui 0OMeHa, 9K30- M YHI0TEPMUYECKHE PEaKIiH, TeIUIOBOM 3(PQeKT peakuuu,
AIpO aTOMa, PIIEKTPOHHBIN CJI0W aToMa, aTOMHasi OpOUTallb, paglyC aToMa, XUMUYECKas CBS3b,
NOJIIpHAasl U HEMOJsIpHAs KOBAJEHTHAas CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBast 10Jisl BelecTBa (MIPOLIEHTHAs KOHIICHTpAIlKs) B PaCTBOPE;
WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHATH 3TH HOHATHUS TpU
OINMCAHNU BEUIECTB U UX MPEBPALLEHUI;
MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJISl COCTaBJ€HMsSI (OpPMYJ BEIIECTB M ypaBHEHUN
XUMUYECKUX PEaKIUid;
OTpEENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb OKHCIEHUS
HJIEMEHTOB B OMHAPHBIX COEIMHEHMSX, MPUHAIJIECKHOCTh BEIIECTB K ONpPEIENEHHOMY KIIAcCy
coeMHEeHUH no GopmysaM, BUJ XUMUYECKOH CBS3M (KOBAJICHTHAsl U MOHHAs1) B HEOPTaHUYECKUX
COEIMHEHUSX;
packpsiBaTh cMmbich [lepuoanueckoro 3akona [{. . MenaeneeBa: 1eMOHCTpUPOBATH TIOHUMAaHUE
NEPUOANYECKON 3aBUCHMOCTH CBOWCTB XHUMHYECKHMX JJIEMEHTOB OT HX IIOJOXKEHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUSI MAacChl BELIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBATh U XapakTepus3oBaTh TabmuuHyro Qopmy Ileproanueckoil cucTeMbl XMMHUYECKHUX
AIIEMEHTOB: Pa3IMuaTh MOHATUS «TJIaBHas moArpymma (A-rpymnmna)» u «mnobdounas nmoarpymnmna (b-
TPYIIa)», MaJible ¥ OOJBIITNE TIEPHOIBI, COOTHOCUTH 0003HAYCHHS, KOTOPhIE MMEIOTCS B TaOIHUIIE
«Ilepuonnueckas cucreMa XuMuuyeckux odneMmeHToB J[. . MenzaeneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsij sjapa, obiiee
YHCJIO AJIEKTPOHOB M PACIPEEIIEHNE UX 10 dJIEKTPOHHBIM CII0SIM);
KJIaCCU(UIIMPOBATh XMMUUYECKHE IJIEMEHTbI, HEOPraHUUYECKHE BEIEeCTBA, XUMHUECKHUE PEaKIuu
(10 YUCITy ¥ COCTAaBY yYacTBYIOIUX B PEAKIIMU BEILECTB, MO TEIIOBOMY 3P (DeKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BELIECTB PA3JIMYHBIX KIIACCOB,
NOATBEP)KJasl  ONMCAaHME TNpPUMEpPaMM  MOJEKYJSPHBIX  yYPAaBHEHUH  COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKINN;



IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHUX IIPEBPALICHUN B Pa3JIMYHBIX YCIOBHIX;

BBIUNCIIST OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEHTa 10 (OpMyse COEIMHEHMs, MAacCOBYIO JOJIO BEIIeCTBa B pacTBOpE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKIi;

IIPUMEHATH OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
00001IeHne, CHCTEMAaTHU3allnIo, KIIACCU(PUKALINIO, BBISIBIEHUE TMPUYMHHO-CIICICTBEHHBIX CBS3€H
— I U3Y4YEHUS CBOMCTB BEIECTB M XUMHUYECKMX DPEAKLMM, €CTECTBEHHO-HAy4YHbIE METOJBI
[O3HAHUS — HaONIOJIEHUE, W3MEpPEHUE, MOJEIMPOBAHUE, HKCIEPUMEHT (peajibHblii U
MBICJICHHBIN );

CJIEZIOBATh MpaBWJIaM TOJIb30BAHUS XUMHUECKOW MOCYI0N U JIabOpaTOpHBIM 00OPYIOBaHUEM, A
TaKXe MpaBUiiaM OOpallleHHsI C BEIeCTBAMU B COOTBETCTBUM C MHCTPYKLUSAMH IO BBIIOJIHEHHIO
7a00paTOPHBIX XMMHUYECKHUX OMNBITOB IO IOJYYECHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposa M KHUCIIOpPOJA), NPUTOTOBJICHUIO PAcTBOPOB € ONpEAEeNEHHOM MaccoBOM joiieit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U IPOBOJUTH XHWMHUYECKHE OKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB WIEJOYEH M KHUCIOT € IOMOIIBIO MHIUKATOpPOB (JIaKMYyC,
denondrarent, METUIOPAHXK U IPYTHE).

K xoHuy oOyueHus B9 kJiacce npeAMETHbIE PE3yJbTaTbl Ha 0Aa30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSITHI: XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJa,
UOH, KaTHOH, AaHHUOH, IPOCTO€  BEIIECTBO, CJIO)KHOE  BELIECTBO,  BAJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XMMUYECKas pEeaKlMs, XUMHYECKas CBS3b,
TEIUIOBON 3P PEKT peakiyu, MOJb, MOJISIPHBIN 00BEM, PacTBOP, IEKTPOJIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOIMALUS, PEaKIU HOHHOTO OOMEHa, KaTajiu3aTrop, XHMHYECKOe
paBHOBecHE, OOpaTUMble U HEOOpaTHUMbIE pPEAKLIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
pEaKkIy, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJIECHHE, aAJJIOTPOIUS,
aM(pOTEepHOCTh, XUMHUUYECKasi CBA3b (KOBaJICHTHAs, MOHHAs, METANIN4YecKas), KpUCTaIIMUecKas
pemérka, KOppo3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIHUH, MpereabHO
nonyctumast koHuentpauus [1/IK Bemectsa;
WTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX TOHATUN U IPUMEHSTH 3TU MOHATHUS TIPU
OINMCAHNU BEUIECTB U UX MPEBPALLEHUI;
UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJISl COCTaBJ€HMsSI (OpPMYJ BEIIECTB M ypaBHEHUN
XUMHUYECKHUX PEAKIIU;
ONpEAENATh BAJEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX D3JIEMEHTOB B COEIMHEHUSAX
pa3IMYHOTO COCTaBa, MPUHAJUIEKHOCTH BELIECTB K ONPEACIEHHOMY KJIAcCy COECIMHEHUH IO
dbopMynaM, BUJI XUMHUYECKOW CBSI3U (KOBaJIEHTHAsl, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOW (opMmyie, xapakrep cpelbl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COEAMHEHUMN, TUIl KPUCTANINYECKON PEeIIETKY KOHKPETHOI'O BEIIECTBA,
packpbiBaTh cMblicn Ilepuoguueckoro 3axona /[I. WM. MenneneeBa M €MOHCTPUPOBATh €ro
NOHMMAaHUE: ONMCHIBATh U XapaKTepu3oBaTh TabmuuHyo (opmy Ilepuoanueckoit cucreMsl
XUMHUYECKHX JJIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymma)» U «oOoyHast
noarpynna (b-rpynmna)», manbsle u OosibIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOpbIE
UMEIOTCS B TNEPHOAMYECKONW TalNuIe, C YHUCIOBBIMH XapaKTEPUCTHKAMHM CTPOEHHUS aTOMOB
XMMHYECKHX 2JIEMEHTOB (COCTaB U 3apsj sapa, oOliee YUCIIO JIEKTPOHOB U PAaCHpeelIEHUe UX
0 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB
U UX COCIMHEHHMH B Ipeaenax MajblX MepUO/IOB U INIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;
KJIaCCU(UIIUPOBATh XMMUUYECKUE IJIEMEHThI, HEOPraHNUYECKHE BEIeCTBA, XMMUUYECKHE peaKlnuu
(Mo 4YMCAy M COCTaBYy Y4YacTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY H(PQeKTy, Mo
M3MEHEHUIO CTENeHEeH OKMCICHHSI XUMUYECKHUX JIEMEHTOB);



XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHeUU(UUYECKHEe XUMHUYECKHE CBOMCTBA MPOCTBHIX U
CJIOKHBIX BEILECTB, MOATBEPXKAas OMHCAHUE MPUMEPAMHU MOJEKYJISIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

COCTaBJIATh YPaBHEHUS MIEKTPOIUTUYECKOHN AUCCOLMAIMU KUCIIOT, LEeJIoueil U coJiel, OoJIHbIe U
COKpAaIEHHBIE YPABHEHMsI PEAKIMI MOHHOTO OOMEHA, YpaBHEHUS PEaKLMM, MOATBEPKAAOIINX
CYLIECTBOBaHHME I'€HETHUECKON CBSA3M MEX/y BEIECTBAMU PA3JIMYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLMi IOCPEACTBOM COCTABIICHUS
3JIEKTPOHHOI'0 OanaHca 3TUX PeaKLni;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH MPOTEKAHUs
XUMHUYECKHX MPEBPALICHUN B PAa3IMUHBIX YCIOBHSIX;

BBIUNCIIST OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOIO 3JIeMEHTa 10 (OpMyse COEIMHEHMs, MAacCOBYIO JOJIO BEIIeCTBa B pacTBOpE,
IIPOBOAMTH PACcUEThI 10 YPABHEHUIO XUMUYECKON PEAKIIUY;

coOuro/1aTh MpaBUIla MOJb30BaHUS XUMHUECKOW MOCYA0H M 1a00paTopHBIM 000pYIOBaHHUEM, a
TaK)Ke IpaBuiia 00pallleHUsl C BELIECTBAMH B COOTBETCTBUHM C MHCTPYKIMUSAMH IO BBIIOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJIYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(aMMHaKa U yIiIeKucioro rasa);

IPOBOJIUTh pPEaKLUUH, MOATBEP)KJAIOIINE KAayeCTBEHHBIH COCTAB pa3jMUYHBbIX BEIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJIOpHUI-, OpOMHI-, HOAMJI-, KapOoHaTr-, (ocdar-, cuamKar-,
cyiabdar-, THAPOKCUJI-UOHBI, KATHOHBI aMMOHHS M MOHBl M3YYEHHBIX  METAJJIOB,
IPUCYTCTBYIOLME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE ONEPALlUU MBICIUTEIbHON JIEeSTEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
0000111eH1e, CUCTEMAaTU3alMI0, BBISIBJICHUE NMPUUYUHHO-CIEACTBEHHBIX CBSI3€H — NIl U3y4eHUs
CBOWMCTB BEIIECTB M XUMHUYECKUX PpEaKIUil, €CTECTBEHHO-HAay4yHble METOJbl IO3HAHUA —
Ha0JII0/IeHUE, U3MEPEHUE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

TEMATHYECKOE INTAHUPOBAHMUE

8 KUIIACC
Ne || HaumenoBaHnue pa3aennos u KonunuecTBo yacoB ‘ DnexTpoHHbIE (ITUPPOBLIE)
/1 TE€M MPOTPaMMBI o0Opa3oBaTeNbHbIE PECYPCHI

Bcero|| Kontponsnsie || [IpakTnueckue
paboThI paboThI

Paznes 1. [leppoHavyanbHble XUMHUYECKHE OHATHS

1.1 | XumMus — BakHas 00J1aCTh 5 2 bubmuorexa [JOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837c
MIPAKTUYECKOU
JeSTEILHOCTH YeJIOBEKa

1.2 |BemecTBa 1 XUMHU4Y€ECKHE 15 1 bu6nuoreka [IOK
peakum https://m.edsoo0.ru/7f41837c

‘I/ITOFO o pas3zeiy H 20 H

‘Pa311e.11 2. BakHeilMe npeacTaBuTe/ M HEOPraHMYECKUX BeLeCTB

2.1 |Bozayx. Kucnopon. 6 bubmuoreka [JOK
[TousiTie 00 oKcHIax https://m.edsoo.ru/7f41837c
2.2 |[Bomopon.ITonsitue o 8 1 bu6mmoreka [IOK
KHCIIOTaX M COJISIX https://m.edsoo.ru/7f41837c
2.3 |[Bona. PactBopsl. [TonsiTre 5 1 1 bu6nuorexa LIOK
00 OCHOBaHUSAX https://m.edsoo.ru/7f41837c
2.4 ||OCHOBHBIE KJIACChI 11 1 1 bu6mmoreka [IOK
HEOPraHNYeCKuX https://m.edsoo.ru/7f41837c
COETUHEHUN
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Ne || HammeHnoBaHue pa3aenoB u ‘ KonuuecTBo uacos DnexTpoHHBIE (ITUPPOBEIC)

n/m TE€M MPOTPaMMBbI Beero| Kontponbhbre|| Tlpaktuueckne 00pazoBaTebHBIE PECYPCHI
paboThl paboThl

Hroro no pazueny H 30 H

Pa3nen 3. [lepnoanueckuii 3axon u [lepuoauyeckas cucreMa xumudeckux iementon /1. U.
MenneneeBa. CTpoeHue aToMOB. XUMHYECKasi CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE

peakuuu
3.1 |[[Teproanueckuii 3aK0H 7 bubmmoreka [IOK
[lepuoanueckas cucrema https://m.edsoo.ru/7f41837c
XUMHUYECKUX dJIEMEHTOR /1.
N. MenaeneeBa. Ctpoenue
aToma
3.2 |[Xumuueckas CBS3b. 8 1 bubnuoreka [IOK
OxucauTensHo- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIEHBIC
peaxkuuu
Wroro no pazueny 15 bu6nmorexa [IOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnmnoreka [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOTPAMME
9 KJIACC
Ne || HammeHnoBaHue pa3zenos u KomnuecTBo yacos OnexTpoHHbIe (IIPPOBHIE)
n/n TEM MPOrpaMMBbl Beero|| KontponsHbre || TlpakTnyeckue o0pa3oBaTesbHbIE PECYPCHI
paboThI paboThI
‘Pa3)1e.11 1. BemecTrBo U XMMHYECKHE peaKuuu
1.1 |[ToBTOpenue u yrayonaeHue || 5 1 bubnnorexa [JOK
3HaHWI OCHOBHBIX https://m.edsoo.ru/7f41a636
pa3zenoB Kypca 8 kiacca
1.2 ||OcHOBHBIC 4 bu6mmoreka [IOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636
XUMUYECKHUX PEaKLUi
1.3 | DnexTponuTHueckas 8 1 1 bub6nuorexa [IOK
ECCOIMaInsa. XUMUYECKHE https://m.edsoo.ru/7f41a636
peaKIMy B pacTBOpax
‘I/ITOFO 0 pa3feny H 17 H
‘Pamen 2. HeMeTaJ/UIBI M HX CO€IMHEHHSA
2.1 ||O6mas xapakTepucTuKa 4 1 bubnnoreka [JOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. 'anorenst
2.2 ||O06mas xapakTepucTuKa 6 bubnnoreka [JOK

XUMHUYECKHX 3JIEMEHTOB
VIA-rpynmnel. Cepa u e€
COEIIMHEHUS

https://m.edsoo.ru/7f41a636
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Ne || HaumeHnoBanue pa3zienos u KonuuecTBo 1yacos DOnekTpoHHbIE (IUGPOBEIC)
n/m TE€M MPOTPaMMBbI Beerol| Kontponshbie || TTpaktuueckue 00pazoBaTeNbHBIC PECYPCHI
paboThl paboThl

2.3 ||O06mas xapakTepucTUKa 7 1 bubnuorexa [JOK
XUMHUYCCKHX 3JICMCHTOB https://m.edsoo.ru/7f41a636
VA-rpynmsl. A30T, pocdop
U X COCTUHEHUS

2.4 ||0O06mmas xapakTepuCcTUKa 8 1 2 bubmuorexa [JOK
XUMHUYCCKHX 3JICMCHTOB https://m.edsoo.ru/7f41a636
IVA-rpynnel. Yraepon u
KPEMHUI U UX COEAMHEHUS

‘I/ITOI‘O 110 pa3eny H 25 H

‘Paslle.n 3. MeTaJLIBI M UX COeTUHEHUS

3.1||0O6mwue croiicTBa MeTaioB | 4 bubnmoreka [JOK

https://m.edsoo.ru/7f41a636

3.2 ||Bakneiiimme MeTaiisl U ux | 16 1 2 bu6mmoreka [IOK
COEMHEHUS https://m.edsoo.ru/7f41a636

‘I/ITOFO 10 pasaeny H 20 H

‘Pa:me.n 4. XuMus M OKpyxamoumas cpeaa

4.1 ||BewecTtBa 1 Matepuasl B 3 bubnnorexa [JOK
PKH3HH YeIIOBEKA https://m.edsoo.ru/7f41a636

‘I/ITOFO 10 pasaeny H 3 H

PesepBHOE Bpems 3 bubnnoreka [JOK

https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO 68 4 7
UACOB I10 [TPOTPAMME
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