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IosicHuTeIbHAS 3aNIHCKA

Paboyas mporpamMmMa 1o XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs COCTaBJICHA
Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS (enepaabHON 00pa3oBaTeIbHON MPOTrpaMMBI
OCHOBHOTO o0uiero oOpaszoBanus, npezacrasieHHbIX B ®I'OC OOO, a Takke Ha OCHOBE
denepanbHoli Paboueit mporpammbel BocmuTaHus W ¢ y4éroMm KoHuenmuu mnpenoaBaHus
yueOHoro mpeaMera «XuMHsS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit Denepanuy,
SIBJISIETCS 4acThio coaepxkatenbHoro paszaena OOl OO0 AHO «COI um. U.I1.CBeTioBoii».

[Iporpamma 1o XuMuM Ja€T TIPEACTABICHUE O IIeNsAX, oOmel crparernu OOydYeHHS,
BOCIIMUTAHUS W pa3BUTHS OOYyJalOIUXCS CpPEACTBAMU YUEOHOTO IIpEeIMeTa, YCTaHABIMBAET
00s3aTeNbHOE NMPEIMETHOE COJepkKaHUe, MPeIyCMaTPpUBAET paclpeesieHue ero o Kjiaccam U
CTPYKTYpUpPOBaHHUE TIO pa3zesaM M TeMaM MPOTPaMMBI IO XMMHH, OTIPENIENISIeT KOJTHIECTBEHHBIC
Y Ka4eCTBEHHBIE XapaKTEPUCTHKH COJCPIKaHUs, PEKOMEHTyEM YO TIOCIEeI0BATEIPHOCTD H3YIEeHUS
XAMUU C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKHA y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJaronxcs, onpeensieT BO3MOKHOCTH MPeMETa 7S peaiu3aluu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMBbl Ha ypPOBHE
OCHOBHOTO 001Iero oOpa3oBaHMs, a TakkKe TpeOOBaHWU K pe3yibTaTaM OOy4YeHUsS XMMHH Ha
YpOBHE Liejiel U3ydyeHHus MpeAMeTa U OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENIbHOM NEATEIBHOCTH
00y4JaroIerocs 1mo OCBOCHHUIO y4eOHOTO COIep KaHMS.

3HaHUE XUMUU CIYKUT OCHOBOM 17151 popMHUpOBaHUS MUPOBO33PEHHUSI 00YUaOIIErocs, ero
MIpeJICTaBJICHUI 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 HBOJIIOLIUU BEIIECTB B IPUPOJIE, O MYTAX
peumieHus TH0O0ANbHBIX MPOOJIEeM YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA — CHIPbEBOH,
SHEPreTHYECKOM, MUIIEBOI U SKOJIOTUYECKOI 0e30nacHOCTH, Mpo0IeM 3ApaBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peann3allii BO3MOKHOCTEH JIIsl caMOpa3BUTUA U (POPMUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ o011ei U QyHKIIMOHAIbHONU IPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHHUE MBIIUICHHUS U TBOPYECKUX CIOCOOHOCTEN 00ydaromuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJNIbHOM ~ y4eOHON  JeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KakK B TIIOBCEJIHEBHOW JKM3HH, TaKk U B
npodeccuoOHaNbHON 1eATEIbHOCTH;

3HaKOMHUT CO CHENM(PUKON HAYyYHOTO MBILIUIEHHs, 3aKIaJbIBA€T OCHOBBI LEIOCTHOTO
B3IJIsiIa HAa €OUMHCTBO TPUPOABI M 4YENOBEKa, SBISETCS OTBETCTBEHHBIM  3TaloM

B (bOpMPIpOBaHI/II/I CCTCCTBCHHO-HaquOﬁ T'paMOTHOCTHU o6yqa10u11/1xc;1;



crocoOcTByeT (OPMUPOBAHHMIO IICHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TIPUPOJE, K YEJIOBEKYy, BHOCHUT CBOW BKJIAJl B DKOJIOTHYECKOE OOpa3oBaHUE
00yJaronuxcs.

JlanHbIe HANpaBJiICHUS B OOyUCHHHM XHMHH OOECICUMBAIOTCS CHEIU(PUKON COJep KaHUS
y4e0HOTO MpeaMeTa, KOTOPBIH SBISICTCS NEAArOTHIECKU aJalTHPOBAHHBIM OTPaKEHHEM 0a30BOMA
HAayKH XHUMUHU HA ONPENIETEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHWsS OPUEHTUPOBAH HA OCBOCHUE
00YyJarOIIMMHUCS CUCTEMbI TIEPBOHAYAILHBIX MOHATUNA XUMUHU, OCHOB HEOPraHUUECKOW XUMUHU U
HEKOTOPBIX OT/IETBHBIX 3HAYMUMBIX OHITHI OPraHUUYEeCKOW XUMUH.

CtpykTypa conepkaHusi IporpaMMbl 0 XUMUM c(OpMUpOBaHA HA OCHOBE CHUCTEMHOTO
noaxona k e€ mizydenuro. CojeprkaHue CKIQIbIBACTCS W3 CHUCTEMBI MOHATHH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBl TMOHATUH O XUMHUYeCKOoW peakuun. OO ATH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbI MO MPHUHIUITY MOCIEAOBATEIBHOIO Pa3BUTUA 3HAHUM HAa OCHOBE
TEOPETHUYECKUX MPEACTABICHHUI Pa3HOTO YPOBHA: aTOMHO-MOJIEKYJISIPHOTO YYE€HHUSI KaK OCHOBBI
Bcero ecrtectBo3Hanus; I[lepuommueckoro 3akoHa [[. M. MenaeneeBa kak OCHOBHOTIO 3aKOHA
XHUMUH; YUYCHHUS O CTPOCHHH aTOMa U XUMHYECKOU CBS3H; MPEJCTaBICHUHN 00 3JEKTPOIUTUIECKON
JIMCCOLIMAIMU BEIIECTB B pacTBOpPaAX.

TeopeTnueckue 3HAHUS pPACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKH TOJTYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCSI MTOCIIEIOBATEIHLHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIOTHSIS
GbyHKIIMHM 00BSCHEHUSI ¥ TIPOTHO3UPOBAHKS CBOMCTB, CTPOCHUS M BO3MOYKHOCTEH MPAKTHYECKOTO
MPUMEHEHHUS U TIOJIyY€HUS U3y4aeMbIX BEIIECTB.

OcBoeHHME MpOTpaMMBbl 1O XHMHH CIIOCOOCTBYET (OPMHPOBAHUIO TIPEJICTABICHUS O
XUMHUYECKON COCTABJISIONIEH HAy4HOM KapTHHBI MHUpa B JIOTUKE €€ CHUCTEMHOW MPHUPO/IbI,
LIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO M METOJIaM MO3HAHUS B Hayke. M3yueHue xumuu
MIPOUCXOIUT C IPUBIICYCHUEM 3HAHUI 13 paHee H3yUSHHBIX YUeOHBIX MpeAMeTOB: « OKpYKaroIIHii
mup», «buonorus. 5—7 knacce» U «Duznka. 7 Kiaacey.

[Ipyu u3yyeH XUMUU MIPOUCXOTUT (HOPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUYECKON JCATEIHPHOCTH YEJIOBEKa U KaK OJTHOTO
M3 KOMIIOHEHTOB MHPOBOM KyIbTyphl. 3a/ladya yueOHOTo MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHUYECKHX 3HAHMH — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHU, JOCTYMHBIX O000O0IIEHUH MHPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHUN K HAyYHBIM METOJaM MO3HAHUS MTPU U3YYEHUHU BEUIECTB M XUMUYECKHX PEAKIIHii, B

(bOpMI/IpOBaHI/II/I U Pa3sBUTUH TIO3HABATCIBbHBIX YMeHI/Iﬁ U HUX TIPUMCHCHHU B yqe6Ho-



MO3HABATEIBHON U yueOHO-HCCIEeI0BATEIbCKON AEATEIIEHOCTH, OCBOCHUM IPaBUi 0€3011acHOTO
oOpalieHus ¢ BeleCTBAMHU B IIOBCEAHEBHOM KHU3HU.

[Ipu u3ydeHMu XUMHHM Ha yYpOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs BaXXHOE 3HAYCHHE
nproOpen Takue e, Kak:

— (OpMHUPOBAHHUE WHTEILICKTYaIhbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa30oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY IPHHATHIO PEIICHHWH, CHOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH,

— HaNpaBJIEHHOCTh OOy4YeHHs Ha CHUCTEMaTHYeCKOoe NpHOOIIeHne OO0yJarommxcs K
CAMOCTOSITEIbHOW  TMO3HABATENBHOM  JEATENBHOCTH, HAYYHBIM  METOAaM  IO3HAHWS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

—o0ecrieueHue yCJIOBHUH, CIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYaloIMMUCA OIbITa
pa3sHOOOpa3HOW NEeSITeTHPHOCTH, TIO3HAHUS W CAMOTIO3HAHWSI, KIIFOUEBBIX HABBIKOB (KIFOYEBBIX
KOMTIETEHIIHH ), HMEIOIINX YHHBEPCATbHOE 3HAYCHUE JIUTsl PAa3IMYHBIX BUJOB JCATEIBHOCTH;

— ¢opmupoBaHue 00MIEeH (YHKIIMOHATBHON W €CTeCTBEHHO-HAYYHOH TPaMOTHOCTH, B TOM
qrciie YMEHHI OOBSICHATH U OIICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, UCTIOIb3Ys 3HAHUS U OTIBIT,
MOJIyYE€HHBIE MPH M3YyYCHUH XUMHUH, MPUMEHATh UX NPU PEIIeHUH MpoOsieM B MOBCEIHEBHOMN
KU3HU U TPYJIOBOM IESATENbHOCTH;

— ¢popMupoBaHHE y 00YYarOMIUXCSI TYMaHUCTUYECKUX OTHOIICHUH, TOHMMaHUsl IEHHOCTU
XMUMHYECKUX 3HAHUM A BBIPAOOTKU SKOJOTHYECKH LIeJIecOo00pa3HOro MoBeACHUs B ObITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOIIEH MPUPOIHON
Cpelbl;

— pa3BUTHE MOTUBALMU K 00YUYEHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
poQuIIs U HANPABICHHOCTH JajibHeHiIero ooyyeHus.

OO1ee ynCIO 4acoB, OTBEASHHBIX AJIS U3YYEHUS XMMHMHM Ha YPOBHE OCHOBHOI'O OOILETro
oOpasoBanusi, coctaBiseT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezlen0), B 9 kiacce — 68

yacoB (2 yaca B HEJCIIIO).

Conepxanue y4eOHOr0 nmpeamera
8 kiacc
IlepBoHayajbHbIEe XUMHYECKHE TOHSITHS
[Ipenmet xumun. Ponb XMMUH B )KU3HH YeJOBeKa. XUMUS B CCTeMe HayK. Tera 1 BeliecTna.
du3nyecKue CBONUCTBA BEIIECTB. ATperaTHoe COCTOsIHME BellecTB. [[oHsATHE 0 MeTOo1aX TO3HAHUS

B xuMHH. YucThie BemecTBa 1 cMecu. CrocoObl pa3ieieHus cMecel.



ATOMBI ¥ MOJICKYJTBI. X UMUYECKHUE JIeMEHThI. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie
U CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYIIIPHOE YUCHHE.

Xumuyeckasi popmyia. BaeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IMMOCTOSTHCTBA
cocraBa BemecTB. OTHOcuTenpHass aromHas Macca. OTHOCHTENbHAs MOJEKYJIspHas macca.
MaccoBast 10Ji1 XAMUYECKOTO JIEMEHTa B COCIMHEHUH.

KomnnuectBo BeniectBa. Mosb. MossipHast Macca. B3anMoCBsI3b KOJIMYECTBA, MACCHI M YU CIIA
CTPYKTYPHBIX €JIMHUII BerecTBa. PacuéTel Mo popmynamMm XUMUYIECKIX COCTUHEHUH.

Ou3nyecKkue W XUMHUYECKHE SIBJICHUS. XUMHUYECKas peakius W e¢ MPU3HAKH. 3aKOH
COXPAaHEHHUs MACChl BEIIECTB. XUMUYECKHe ypaBHeHHs. Kilaccupukanus XUMHUYECKUX PEaKIIHid
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuil sxcnepumenm: 3HAKOMCTBO C XMMHUYECKOW MOCYIOM, MpaBuiamMu paboThl B
nmabopaTtopun U MpuEMaMu 00paleHus ¢ J1ab0paTOpHBIM 000PYAOBaHUEM, U3YICHHUE U OTTHCAHNE
(U3UYECKUX CBOWCTB 0Opas3loB HEOPraHWYECKWX BEIIECTB, HaOMIOACHHE (PU3NUECKUX
(TuTaBNIeHUE BOCKA, TasHUE JIbJIa, PAaCTHPAHUE caxapa B CTYIKE, KUIICHHE W KOHICHCAITUS BOJIBI) U
XUMHYECKUX (TOPEHHE CBEYH, NMPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mella C
KHUCTIOTOM) sIBIIGHUH, HAOMIOIEHWE U ONMHUCAaHUE MPHU3HAKOB MPOTEKAHUS XUMUYECKUX PEeaKIUil
(paznmokeHue caxapa, B3aUMOJIEHCTBUE CEPHOM KHUCIOTHI C XJIOPHAOM Oapusi, pa3jioKeHHe
ruapokcuaa menu (I1) mpu HarpeBanuu, B3aMMOICUCTBHE kele3a ¢ pactBopoM coiu meau (IT),
M3YyYEHHE CIOCOOOB pa3/ieieHHusl CMeceil: ¢ MOMOIIbI0 MarHuTa, (GMIbTPOBaHUE, BbINapUBaHUE,
TUCTWIUTSIIMS, Xpomarorpadusi, MPOBEJCHHE OYHCTKH IIOBAapEHHON CoOJM, HaONIoJIeHUuE U
ONHCAaHUE PEe3yJbTATOB IMPOBEICHHS ONbITA, WLTIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MaccChl,
CO37[aHKe MOJIee MOJIEKYI (IIapOCTEPKHEBBIX).

BaxHeiinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — saeMEHT U MPOCTOE BELIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xucnopoma. CrnocoObl TONy4YeHHUS KHCIOpoJga B Jjaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemnmoBoit 3ddexkr Xumudyeckoil peaklnud, TEPMOXUMHUYECKHE YypaBHEHHS, JK30- U
SHAOTEPMHUUYECKUE peaKIuHu. TOMIMBO: YTroidb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOT'O CIIOSL.

Bonopon — snemeHT u nmpoctoe BemecTBo. Haxoxaenne Bogopoaa B mpupoe, hrusndeckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI morydeHusi. KucioTel u comnu.

MousipHbiii 00BEM Ta30B. Pacu€Thl MO0 XUMUYECKUM ypaBHEHHSIM.



®usnueckue cBoiicTBa Boxabl. Boma kak pactBoputens. PactBopel. Haceliennsle u
HEHaCBILEHHbIE pacTBOpbl. PacTBOprMOCTH BellecTB B BoJe. MaccoBasi 10Jis BEIIECTBAa B
pactBope. XuMHueckue cBoiicTBa Boabl. OcHOBaHuUA. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOIHBIX BojA. OXpaHa M OYHCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdeckux coenuHeHud. Oxcuabl. Kiaccupukanus OKCHJIOB:
coneoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpasytomue. HomeHknarypa
oKkcu10B. dU3NMUEcKe U XMMHYECKHEe CBOIcTBa OkcuIoB. [lonyuenue okcuios.

OcHoBanus. Kiaccudukanus oOCHOBaHMM: INENOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanmil. ®Pu3nuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMU. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa xkucinot. @u3nyeckue U XUMUYECKHE
cBoiicTBa kuciot. P aktuBHoctu metauioB H. H. bekerosa. [losrydenue kucnor.

Comu. Homenknatypa coneil. dusnyeckne U XuMH4YeCKHe CBOMCTBa coseil. Ilomyuenue
COJIEH.

I'eneTnyeckas CBSI3b MEXKIy KJIaCCAMH HEOPTaHUYECKUX COEIUHEHUM.

Xumuyeckuu dKcnepumenm. KadeCTBEHHOE OIPEIEICHUE COJAEpKaHUs KHCIOpoJa B
BO3JlyXe, MOJy4eHHe, cCoOMpaHue, pacrio3HaBaHUE U U3yYeHHE CBOWCTB KHCIIOpOo/1a, HAO0eHHE
B3aMMOJICICTBHUS BEIIECTB C KUCIOPOJOM M YCIOBHUS BO3HUKHOBEHMS U IPEKPAIIECHHS TOPEHUS
(moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMy OKCHIOB 1 ONMCAHUE UX CBOMCTB, OJy4eHHE, COOUpaHUE,
pacrno3HaBaHHe U U3y4eHHUE CBOMCTB BOJOpO/ia (TOPEHHE), B3aUMOIEHCTBHE BOJIOPO/IAa C OKCUAOM
Menu (II) (BO3MOXKHO HCIIOJIB30BAaHHWE BHJICOMATEPHAIOB), HAOJIOJCHHE OOpPa3IOB BEIIECTB
KOJIM4eCTBOM | MOJb, HUCCIIEJOBaHHE OCOOCHHOCTEH pacTBOpPEHHS BEIIECTB C pPa3IMYHOU
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM J0JIEH PaCTBOPEHHOTO
BEIIECTBA, B3aMMOJCICTBHE BOJABI C MeTaulaMd (HAaTpUeM U KajlblueM) (BO3MOKHO
WCIIOJIb30BAHME BHUICOMATEPUAJIOB), HCCIEAOBaHUE OOpa3lOB HEOPraHUYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOMIOJCHHE M3MEHEHHUS OKPAaCKU HHJIMKATOPOB B PAaCTBOPaxX KUCIOT U
iesioveid, u3yueHue B3aumoieiicteus okcuaa Mmeau (1) ¢ pacTBopoM cepHOI KHCIOTHI, KUCIOT C
MeTaJllaMi, PEaKIMi HEHUTpalu3allid, NOJYyYEHUE HEPACTBOPUMBIX OCHOBAHMMH, BBITECHEHHE
OJIHOTO Me€Tajula APYTUM M3 PACTBOpA COJIM, PEUICHHE SKCIEPUMEHTAIBHBIX 3alad 10 TeMe
«Baxnelmue Ki1accbl HEOPraHUYECKUX COETUHEHUID.

IMepuoguveckuii 3akon u Ilepuoamyeckass cucrema xumuuyeckux jiemenros JI. WU.
Menpeneea. Ctpoenne aToMoB. XUMHYeCKasl CBsAI3b. OKHCJINTEIHLHO-BOCCTAHOBUTEIbHBIC

peakuuu



[lepBbie MONBITKY KIACCUPUKAIIMM XUMHUYECKHX 3JIEMEHTOB. [IoHATHE O Tpynmax CXOIHbIX
2JIEMEHTOB (LIEJIOYHBIE U IIEIOUHO3EMENIBHBIE METAILIIBL, TAJIOTE€HbI, MHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEpHbIE OKCHJIBI U TUAPOKCUJIBI.

[lepnognueckuit  3akoH. Ilepuonmueckas cucremMa XUMHUYECKHX JIEMEHTOB [l
U. MenneneeBa. Koporkonepuoanas u JmmHHONeproaHas ¢opmbl lleproaumyueckoid cuCTEMBI
xumuueckux osnemeHtoB JI. WM. MenneneeBa. llepuonsl u rpynnbl. PU3HYECKHN CMBICH
MIOPAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIIBI AIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siziep. M3otonbl. Dnekrponbl. CTpoeHHEe 3IEKTPOHHBIX
00oy0uek atomMoB TepBeIX 20 xumudeckux oaneMmeHToB [lepmommueckoir cucrems [l.
N. MenpaeneeBa. XapakTepuUCTUKa XUMHUECKOTO AJIEMEHTA IO €ro MoJ0KeHuto B [leproanueckoi
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUSI pajiiyca aTOMOB XUMHUYECKHUX JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIaM U IIEPUOAAM.

3nauenue Ilepronmueckoro 3akoHa u [leproguueckoil CUCTEMBI XUMHYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HAyKU U nipakTuku. 1. V1. MenaeneeB — yu€HbIN U TpakIaHH.

Xumuyeckas CBA3b. KoBasienTHas (monsipHas u HETOJIApHas) CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX 31€MEHTOB. IOHHAs CBSA3b.

Crenensb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipouecchl okucaeHus
1 BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil 3Kcnepumenm: W3ydeHHE O0Opa3LOB BEIIECTB METAIJIOB W HEMETAJIOB,
B3aMMOJICIICTBHE THAPOKCUIA LIMHKA C PAaCTBOPAMU KHCIIOT W IIEJIOYEH, IPOBEJIECHUE OMBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTELHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakuuu
Pa3oKEHUsl, COSUHECHHUS ).

Me:knpeaMeTHbIe CBSI3U

Peanuzanus MeXnpeaMeTHBIX CBSI3€U MpU U3YyYEHUU XUMUU B 8 Kiacce OCYHIECTBISETCS
4yepes UCIO0JIb30BAHKE KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U IOHITHH, SBIISIOMINXCS
CUCTEMHBIMU I OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO1ue ecTeCTBeHHO-HAYYHbIE TIOHSITUS: Hay4HbIH (PaKT, rUnoTesa, TEOpus, 3aKOH, aHAIIH3,
CHHTE3, Kiaccu(uKkanusi, NEepUOJUYHOCTh, HAOMIOJACHUE, SKCIEPUMEHT, MOJEIHUPOBaHHUE,
U3MEPEHUE, MOJIENb, SIBJICHUE.

®u3nka: Marepus, aroM, O3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHWJ, HW30TOIIbI,
PalMOaKTUBHOCTb, MOJIEKYJa, SJEKTPUUYECKUN 3apsj, BELIecTBO, Teno, 00BbEM, arperatHoe
COCTOSIHME BEIIEeCTBa, a3, (hu3nyeckue BEJMYMHBI, €IUHHIBI W3MEPEHUs, KOCMOC, IJIaHETHI,

38351, ComHIIE.



buonorus: porocunTes, npixanue, ouocdepa.
I'eorpadus: armocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPO/IbL, TOJIE3HBIE HCKOTIAEMBIE,

TOILUIMBO, BOJIHBIE PECYPCHI.

9 ki1ace

BemecTBo M XuMH4YecKasi peakuusi

[lepnoguueckuit  3axoH. Ilepuommueckas cucremMa XMMHUYECKHUX 2JIEMEHTOB [l
W. MenneneeBa. CTpoeHune aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KaJIbIUS U UX COCJUHEHHH B COOTBETCTBUHM C
ITOJIOKEHUEM JJIEMEHTOB B [leproanueckoii cucreMe U CTPOCHHEM HX aTOMOB.

Crpoenue BemiecTBa: BUABI XUMHMUYECKON CBSI3U. THUMBI KPUCTAIIIMUECKUX PEHIETOK,
3aBHCHMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAIUIMYECKON PEHIETKU U BUIa XMMHUYECKOM CBS3U.

Knaccudukanus m HOMEHKJIATypa HEOPTraHWYECKHUX BEIIECTB. XHWMHUUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYeCKUX COEIMHEHUH, TeHeThyecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccugukanus XUMHYEeCKUX peakUui M0 pa3IMyHbIM MPHU3HAKAM (IO YUCIY M COCTaBY
YUYaCTBYIOUIMX B pEaKI[MH BEILECTB, 110 TEIIIOBOMY 3P HEKTY, IO U3MEHEHUIO CTEIIEHEH OKUCICHUS
XMUMUYECKUX D3JEMEHTOB, MO OOpaTMMOCTH, IO Yy4YacTHUIO Karajau3aropa). OK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKHAE YPABHEHUS.

[lonsitue o ckopoctu xumuueckoi peakuuu. IlonsTHe 00 0OpaTMMBIX M HEOOPAaTHUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. [lorarue o xumnyeckom paBHOBeCHH. DAKTOPEI, BIUAIONIME HA CKOPOCTh XUMUYECKOU
peaKuuy U MOJI0KEHUE XMMUYECKOIO PABHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENBHBIE PEAKLUHU, IEKTPOHHBIH OadaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CoCTaBlICHHME YPABHEHHMM OKHCIIUTEJIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/A HJIEKTPOHHOTO OanaHca.

Teopus 3M€KTPOIUTHYECKON AMCCOLMALMM. DJIEKTPOJIUTBI U HEDIEKTPOJUTHI. KaTHOHBI,
aHUOHBI. MeXaHn3M JUCCOLMALMU BEIECTB C pa3IMUYHbIMU BUJIAMU XUMHUYECKOH CBs3U. CTeneHb
aucconranuu. CUIIbHBIE U CI1a0ble 3JEKTPOJIUTHIL.

Peakiun noHHoro oOMeHa. Yc0BUS MPOTEKAaHUs peakiMii HOHHOTO OOMEHa, MOJIHbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadyecTBEeHHble peaklUU Ha HOHBIL

[TonsTHE O THAPOIU3E COJIEH.



Xumuueckuii 5Kcnepumenm: O3HAKOMIIEHHE C MOJEISMU KPUCTAJUIMUECKUX PEIIETOK
HEOPraHMYeCKUX BEIIECTB — METAJIOB U HEMETaIoB (rpaduTa M aimasa), CJIOKHBIX BEUIECTB
(x10puaa HaTpUA), UCCIIET0BAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEaKIIMU OT BO3AEHCTBUSA
pa3nuyHbIX (DAaKTOPOB, HCCIIEAOBAHHE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, IIpoIecca
JUCCOLMALMU KUCIIOT, LIEJ04Yed U cojeil (BO3MOMKHO MCIIOJIb30BaHME BUJEO MaTEpHUaJIOB),
IIPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOIIUX MPU3HAKA MPOTEKAaHUS peakUuid MOHHOro oOMeHa
(oOpazoBaHMe ocanKka, BBIICICHHE Ta3a, 0O0pa3oBaHHME BOBI), OMBITOB, HJUIIOCTPUPYIOIIUX
MIPUMEPBbl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUMi (FOpeHHe, peakluuu pas3yIoKeHHUs,
COEJIMHEHUS ), pacllO3HaBaHUE HEOPTaHUYECKUX BEIECTB C IOMOIIBIO KaUeCTBEHHBIX peaklnuii Ha
MOHBI, pELICHUE SKCIIEPUMEHTAIIBHBIX 3a7a4.

Hemerajuibl 1 MX coeIUHEHHS

OOmiass xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI AaTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHne U (pU3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — TrajOrEHOB.
XUMHYECKHE CBOMCTBA Ha MpHMeEpe Xjopa (B3aMMOJEHMCTBHE C MeTajulaMd, HeMeTalslaMu,
menoyamu).  Xjopoogopon. ConsiHas KHUCIOTa, XMMHUYECKHE CBOICTBA, IOIyYeHUE,
npuMeHeHue. JleiicTBrue Xjopa 1 XJI0pOBOIOPO/Ia HA OpraHU3M YelIoBeKa. BaxHeiine XJ1opubl
U UX HaXO0XJCHUE B IPUPOJE.

OO6mrast xapaktepucTuka 35eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u (u3MUeckre CBOWCTBA MPOCTHIX BELIECTB —
KHCIIOpO/ia U cepbl. AJUIOTPOIIHBIE MOAU(UKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOWCTBA
cepbl. CepoBozIOpoA, CTpoeHHe, (U3NYECKHE M XHUMHUYECKue cBOMcTBAa. OKCHABI CEephl Kak
MIPEJICTAaBUTENIN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMUYECKHE CBOWCTBA
(oOmme Kak mpeacTaBUTENs Kilacca KUCIOT U crienuduieckre). XuMHUYEeCKUe PeaKiiuu, JeKalie
B OCHOBE ITPOMBIIIJIEHHOTO CIIOCO0a MOTy4yeHus: cepHOU KUCIOThI. [IpMeHeHne cepHOii KUCIOTHI.
Conu cepHOU KHCIOTBI, KaueCTBEHHas peakius Ha cynbhar-uoH. Haxoxnenue cepbl u eé
COCIMHEHUI B MpHUpoje. XUMUYECKOE 3arps3HEHUE OKPYKAOIIEH Cpellbl COCAMHEHUSIMU CEPbI
(KuCIOTHBIC NOKIH, 3arPSI3HEHIE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAILICHUS.

OOmass xapakTepucTuka 3yeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHM OKHUCIeHHsA. A30T, pacupocTpaHeHuWe B Hpupojae, (QU3MUECKHe u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOMCTBA, MosyueHue U npuMeHnenue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peakuusi Ha MOHBI aMMOHHA. A30THas KUCIIOTa, €€ IOJIydEHUE,
¢usnyeckue M XMMUYECKHE CBOMCTBa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT |

CHCI_II/I(I)I/I‘-ICCKI/IC). Hcnons3oBaHue HUTPATOB U CoJIeli aMMOHHS B KayeCTBE MHHCPAJIBHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIIECH Cpelibl COCTUHEHHUSIMHU a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Pochop, amnorponHbie MoAUDUKAIUU
dochopa, puznyeckne n xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nveckue M XUMHYECKHE CBOICTBa, mosydeHue. Vcmosnp3oBanue ¢ocharoB B KadecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OOmast xapakrepuctuka dmeMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupojie, puznyeckue U XuMUYECKue cBoicTBa. AncopOuus. KpyroBopot yriepoaa B pupo/e.
Oxcunsl yriaepona, ux (U3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIyYeHHE U MPUMEHEHHUE. DKOJIOTHUECKHE MPoOJIeMbl, CBsA3aHHbIe ¢ okcuaoMm yriepona (1V),
THIOTe3a TII00aTbHOTO TOTEIUICHHUs KIMMaTa, MapHUKOBBIH 3¢ (dekT. YrompHas KUCIOTa U €€
CONM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuUMeHeHue. KauecTBeHHas
peaxiusi Ha KapOoHaT-NuoHbI. Mcnonp3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIIEHHOCTH
U CEJIbCKOM XO35MCTBE.

[lepBoHavanbpHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCAMHEHUSX Yriiepoia
(MeraH, TaH, 3THJIEH, alleTUJICH, 3TaHOJ, INIMLEPHH, YKCYCHasl KucioTa). [IpupoiHble HCTOUHUKI
YTJIEBOIOPOJIOB (yroJib, TPUPOIHBINA a3, He(Th), MPOAYKTHI UX MepepadboTKu (OCH3UH), UX POJIb
B OBITY M IPOMBINUIEHHOCTH. [IoHATHE 0 OMONOrMYEeCKH Ba)KHBIX BELIECTBAaX: KHUpax, OelKax,
yriaeBoJax — W UX POJM B JKU3HM 4eJoBeKa. MarepuarabHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHU4eCKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IOJIY4YE€HHE U IPUMEHEHHE.
CoenuHenus kpeMHus B npupoje. OOmme mnpencraBiaeHus o0 okcuae kpemHus (IV) u
KpeMHHEBOH kucnore. CUIIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelne
CTPOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuveckuii sKcnepumenm. W3ydeHHE 0O0pa3LOB HEOPraHMYECKHX BELIECTB, CBOICTB
COJITHOM KHUCIJIOTBI, MpPOBEACHUE KAaueCTBEHHBIX pPEAaKLUMH Ha XJIOPUI-HOHBI M HaONIIOJCHUE
IIPU3HAKOB MX MPOTEKAHUs, OIBIThI, OTpaXKarollue (HU3NUYECKUEe M XUMHUYECKHE CBOICTBa
rajloTeHOB U UX COEIMHEHMH (BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPUANIOB), 03HAKOMIIEHHE C
oOpa3iaMu XJIOpHUJOB (TalTOT€HUI0B), O3HAKOMIIEHHE C O0pasliaMu cepbl U €€ COeTUHEHUSIMHU
(BO3MO>KHO UCIIOJIb30BaHKE BHI€OMATEPUANIOB), HAOIOAEHUE MTpoliecca 0OYIIIMBaHUS caxapa Mo/
NEeWCTBUEM  KOHIEHTPUPOBAHHOM CEpHOM KHUCIOTBI, HW3Yy4eHHME XHMHUYECKHX CBOMCTB
pa30aBIeHHON CEpHOM KHUCIOThI, MPOBEJCHHE KAueCTBEHHON peakUuu Ha CyiabpaT-HoH U

Ha6J'IIO,Z[eHI/IC IIprU3HaKa ec MMPOTCKAaHUA, O3HAKOMIICHHC C (pI/IBI/I‘-IeCKI/IMI/I CBOMCTBaMH a30Ta,



docdopa u Ux coeIMHEHNH (BO3MOXKHO UCTIOIB30BaHUE BHICOMATEPUAIIOB), 00pa3iaMy a30 THBIX
u ¢ochopHBIX YyHOOpEeHUH, TMOJy4YeHHEe, COOMpaHHE, pPACIO3HABAHWE W H3YYCHHE CBOICTB
aMMUaKa, MPOBEJCHUE KAYeCTBEHHBIX PEaKIMii Ha MOH aMMOHHS M ¢ocdar-HoOH U U3ydeHue
MPU3HAKOB UX MPOTEKaHUs, B3aUMOJCHCTBHME KOHLIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEJbIO
(BO3MOXHO HCIIOJI30BAaHUE BUICOMATEPHUATIOB), U3yUECHUE MOJIETEH KPUCTALUTMYECKUX PEHIETOK
anMasa, rpadura, QyepeHa, 03HAKOMIICHUE ¢ TPOIIECCOM aJICOPOIUH PACTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOHCTBOM MTPOTHUBOTA3A, TIOJIYICHHUE, COOMpaHUe, paCTIO3HABAHKE U
M3y4YeHUE CBOMCTB YIJIEKUCIOTO ras3a, MPOBEJICHHWE KAaYeCTBEHHBIX peakiuil Ha KapOoOHAT W
CUJIMKAT-UOHBl M W3YYCHHE TMPU3HAKOB HMX TMPOTEKAHMs, O3HAKOMJIEHHE C MPOIYKIHEH
CUJIMKATHON TMPOMBIIIJIEHHOCTH, pPElIeHNEe SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme «Baxuenmime
HEMETAJUJIbl U UX COCTUHEHUS.

MeTa/iibl M X COEIMHEHUS

OO6mrast XxapaKTEPUCTHKA XUMHUECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX TTOJIOKEHHUS
B [lepuomuueckoil cucreme xumuueckux anemeHToB JI. M. MenpeneeBa U CTpOCHUS aTOMOB.
Crpoenne merauioB. Meraummueckas CBA3b W METa/UIMUECKas KPUCTAUTMYECKas peméTka.
DJIEKTPOXUMHUYECKUN PAl HAOPSKEHU MeTauioB. DU3MYECKHE W XMMHUYECKHE CBOWMCTBA
MetaioB. OOme cnocoObl MoydyeHus MetamioB. [loHsTHe 0 KOppO3UM METalsIoB, OCHOBHbBIE
crocoObl 3amuThl UX OT Kopposuw. CruiaBbl (CTainb, YyryH, TIOpaTIOMHHHHN, OpOH3a) W HX
MIPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

lenouynsie MeTauibl: nosoxeHue B [lepuonnyeckoil cucreMe XUMUYECKUX dieMeHToB /1.
W. MenneneeBa, CTpoeHHEe MX aTOMOB, HaxoxjaeHue B mpupojae. dusznueckue U XUMUYECKHE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U TUAPOKCUABI HAaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAIJIOB U UX COCAUHEHUH.

[[lenouHO3eMENBHBIC METAJJIBI MAarHUHM U KaJlbLIWK: TI0JI0KeHuE B [lepuoaunyeckoii cucteme
xumuueckux snemeHtoB JI. V. MenzgeneeBa, cTpoeHHE MX aTOMOB, HaXOXJEHUE B IMPHUPOJE.
Ou3nyecKkue U XMMHYECKHUE CBOICTBA MarHus W Kaublius. BakHeline coeIWHEHUs KaabIus
(oxcun, rugpokcu, conn). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHUSI.

AntomuHuil: monoxeHue B llepuonnyeckoil cucTeMe XUMHMYECKUX dlieMeHTOB /.
N. MenneneeBa, CTpoeHUE aTOMa, HAX0XKACHHUE B TpUpoJie. Pu3ndeckne 1 XMMUYECKHUE CBOMCTBA
anmoMuHMSA. AM(OTEpHBIE CBOWCTBA OKCHJIA U TUPOKCHIA aTFOMUHHUSL.

Kenezo: mnonoxenne B Ilepuoanueckoil cucTeMe XUMHUYECKUX 3ieMeHToB [l
N. MenneneeBa, CTpoeHUE aTOMa, HAX0XKACHHUE B TpUpoJie. Pu3ndeckne 1 XMMUYECKHUEe CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u comu skene3a (II) m xemeza (III), ux cocras, cBoiicTBa u

MOJTyYeHHE.



Xumuyeckuil 9KcnepumeHm:  O3HAKOMIIEHHME ¢ OOpa3llaMd METaUIOB M CIUIABOB, HX
(U3MYECKUMU  CBOWCTBAMH, W3YYCHHE pPE3YIbTAaTOB KOPPO3UU METALIOB  (BO3MOKHO
MCI0JIb30BaHNE BUACOMATEPUATIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCH/IA KAITBIIUS U HATPHS C
BOJIOM (BO3MOKHO HCIOJIb30BaHUE BUJECOMATEPHUATIOB), UCCIEI0BAHUE CBOMCTB >KECTKON BOJBI,
Ipolecca TOpPEHHsl JKele3a B KUCIOpoJe (BO3MOXKHO MCIIONIb30BAaHUE BUAECOMATEPUAIIOB),
IIPHU3HAKOB MMPOTCKAHNA KAQYCCTBCHHBIX peaxunﬁ Ha MOHBI: Maruus, KaJlbliys, aJIIOMHUHUA, ITUHKA,
xenesa (II) uxenesa (111), mequ (1), HabironeHne 1 oMcaHue MPOIIECCOB OKPAIIUBAHUS IIJITAMEHU
MOHAMU HATpUsl, Kaaus U Kaablus (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPUATIOB), HCCIIEIOBAHNE
aM(bOTepHI)IX CBOMCTB TUAPOKCHU A AJIFOMUHUSA )51 rHapoKCruaa IOUHKAa, peIcHuc
OKCIICPUMCHTAJIBHBIX 3aJia4 IO TEME «Baxaelnne MeTaIbl U UX COCAUHCHUA).

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 mMarepuasibl B MOBCETHEBHOM >KM3HM desioBeKka. be3ornacHoe mcnoib3oBaHue
BCIIIECTB U XHUMHNYCCKUX peaKHI/Iﬁ B 6I)ITy. HepBa;I ImoMoOIpb HOpH XUMHUYCCKUX OXKOTrax H
OTpABJICHUSX.

XUMHYECKOe 3arpsi3HeHNe OKpYXKarolle cpenbl (IpenenbHasi JOMycTUMasi KOHIIEHTpaIusl
BemiecTs, najiee — [1JIK). Poias xumun B perieHun 3K0JIOTHIECKUX TPOOIeM.

Xumuueckutl skcnepumenm: U3ydeHue o0pas3lioB MaTEpUaIoB (CTEKJIO, CIJIaBbl METAJIOB,
MOJIMMEPHBIC MAaTEPHAIIBI).

Me:knpeaMeTHbIe CBSI3U

Peanuzanus MexnpeaMeTHbIX CBSI3eH MPHU M3y4eHUH XMMUU B 9 Kilacce OCYIECTBIISETCS
Yyepes UCIO0JIb30BAHNE KaK OOIUX €eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U OHSITHH, SBIISIOMINXCS
CUCTEMHBIMU JJIS1 OT/ICJIbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO11ue ecTeCTBeHHO-HAYUYHbIE TIOHTHS: Hay4yHbIH (PaKT, rUnoTe3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, KIacCU(pHUKanus, MNEePHUOJUYHOCTb, HAOIIOIEHUE, OHKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MepeHue, MOJIeIb, sIBJICHUE, TApHUKOBLIN 3()(PeKT, TEXHOTIOT s, MaTepHAIIbI.

®uzuka: Marepus, aroM, OSJIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIHA, H30TOIIbI,
pPaIMOaKTUBHOCTh, MOJIEKYNA, OJJEKTPUYECKU 3apsl, M[POBOJHHUKHU, IOJYIIPOBOJHUKH,
TUDIIEKTPUKH, (DOTOSIEMEHT, BEIIEeCTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBA, ras,
pacTBOp, paCTBOPUMOCTD, KpUCTAILTNYECKas! pemIéTKa, CIijIaBbl, PU3NYECKUE BEMTUYUHBI, €IMHUIIBI
MU3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3B€3/1b1, CONHILE.

buonorusi: ¢gorocunres, apixanue, O6uocdepa, 3KocucTeMa, MHHEpAIbHBIE YI0OpEHUS,
MHUKPORJIEMEHTBI, MaKPOAJIEMEHTHI, MUTaTeNIbHbIE BEIECTRA.

I'eorpadus: atmochepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPOIBI, OJIE3HBIE HCKOTIaeMBbIE,

TOIJINBO, BOOAHBIC PECYPCHI.



IL1aHupyeMble pe3yJabTaThl OCBOEHHS MPOrPaMMbI

JIM4HOCTHBIE Pe3yJIbTAThI

JIMYHOCTHBIE pe3yIbTaThl OCBOEHHs IPOrPaMMBI OCHOBHOTO OOIIEro o00Opa3oBaHHs
JOCTUT'AaKOTCA B X0€ O6y‘-ICHI/I$I XUMHUHU B €AUHCTBEC yqe6H0171 U BOCIHHTATEILHON JCATCIIBHOCTHU B
COOTBCTCTBUUA C TpaaAUuIIUOHHBIMHA pOCCI/If/'ICKI/IMI/I COMOKYJIbTYPHBIMU n AYXOBHO-
HPaBCTBCHHBIMU HCHHOCTAMM, IMPHHATBIMU B O6HIGCTB€ [paBHJIaMHM U HOpMaMU NOBCIACHUA U
CIIOCOOCTBYIOT MPOIEcCaM CaMOTIO3HAHHUS, CAMOPA3BUTHSI M COLMATU3 ALK O00YYaIOIIUXCS.

JIngHocTHEBIE PE3YJIbTATBl OTPAXKAOT TOTOBHOCTH 06yt1a101111/1x051 PYKOBOACTBOBATHCA
CHUCTEMOM MO3UTHBHLIX IICHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) MaTpuOTHYECKOr0 BOCIUTAHUS:

LIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HacJIeAu, INTOHMMaHHS 3HA4YCHHA XUMHAYECKOU HAayKHM B JXHU3HHU COBPEMCHHOTO O6H.[eCTBa,
CIIOCOOHOCTH BJIAJETh JOCTOBEPHON MH(OpPMALUEH O TMEPEIOBBIX TOCTHKEHUAX M OTKPBITHSIX
MHPOBOM M OTEUECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 ycTpoiicTBe
MHpa 1 0OIIEeCTBa;

2) rpa’KIaHCKOr0 BOCIIUTAHHUS:

NpPEACTABICHUS O COIMAIbHBIX HOPMAax U TMPaBHIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTUBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B OOINECTBEHHO MOJIE3HOW, y4eOHO-
HCCIIeI0BATEIILCKON, TBOPYECKOM U IPYTUX BUAAX JCATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM [IESITEIIbHOCTH TPU BBIMOJHCHUH y4€OHBIX, [MO3HABATEIbHBIX 33/a4, BBITOJHCHUH
XAMHUYECKHX IKCIIEPUMEHTOB, CO3IaHIH YUCOHBIX MTPOCKTOB, CTPEMIICHHS K B3aUMOIIOHMMAaHHIO
U B3aMMOIIOMOIIM B IMPOIECCEe ITOH y4eOHOH eATeNbHOCTH, FOTOBHOCTH OIICHHBATh CBOE
MOBE/ICHUE U MOCTYIKH CBOUX TOBAPHILEH C O3UIMN HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM
OCO3HAHHUSI MOCIIECTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PCHYECKHE  MPEACTABICHUS O  BEIIECTBE W XHMHYCCKOH  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAayKd W COCTABISIOIINE OCHOBY IS
MOHUMAaHUS CYIIIHOCTH HAYYHOU KapTHHBI MUPA, MIPEACTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS MPHUPOJIbI, B3AUMOCBSI35X YEJIOBEKA C MPUPOTHON CPEAOi, O PO XUMHUH B TIO3HAHUH
ITUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJbHbIE MOTHBBI, HAlpaBICHHbIC Ha MOJYYCHHE HOBBIX 3HAHUHA MO XUMHH,
HEOOXOMMbIe ISl OOBSCHEHHS HAOII0IaeMbIX IPOIIECCOB W SBJICHWH, IMO3HABATEIbLHOM,

HH(bOpMaIlHOHHOf/'I W YUTATEIbCKOM KYyJIBTYpPbI, B TOM YHUCJIC HABBIKOB CaMOCTOSTEIbHOM pa6OTBI



C y4eOHBIMU TEKCTaMH, CIIPABOYHON JUTEPATYpPOH, MOCTYMHBIMU TEXHHUYECKUMH CPEICTBAMH
MH(OPMAIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYEHHUIO M TO3HAHHIO, JIOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIIEAOBATEIBCKON JEATCIILHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIEHHOCTH M YPOBHS 00y4eHHUsI B JaJIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOIIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 3J0pOBBIM 00pa3 >KWU3HU, OCO3HAHME IMIOCIEJICTBUM M HENPUATHE BPEIHBIX MPUBBIYCK
(yrmoTpebsieHust aJIkoroJisi, HApKOTUKOB, KYpPEHHs), HEOOXOIUMOCTH COOIIOJCHUS TPaBUII
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMU BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEpEC K MPAKTHIECKOMY M3YUYCHHIO Mpodeccuii U Tpyaa pa3IudHOro poja, yBaKEHHE K
TPYIy ¥ pe3yabTaTaM TPYAOBOU ACSITEIHHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHUS TTPEIMETHBIX
3HAHUW TI0 XWMHUH, OCO3HAHHBIA BBIOOP WHIMBHAYAIHHOW TPACKTOPHH TPOJAOHKEHUS
00pa3zoBaHusi ¢ Y4ETOM JIMYHOCTHBIX WHTEPECOB M CHOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
WHTEPECOB U TOTPEOHOCTEH, ycmemHoi mpodecCHOHAIBPHOW AEATEIbHOCTH W Pa3BUTHSA
HEO0OXO0IMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPO(ECCHOHATIBHON Cpeie;

6) IK0JIOrHYECKOr0 BOCIIUTAHHUSI:

9KOJIOTHYECKHU 1ieJiecooOpa3Hoe OTHOLIEHHE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHMs, MOHUMAaHUE LIEHHOCTH 3J0POBOrO0 M 0€30MacHOro odpasa »KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M ICHUXUYECKOMY 3J0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHHUs MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIlleCTBaMHU,
a TaKKe B CUTYalUAX, YTPOKAIOIIUX 370POBBIO U KUZHHU JIOJICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTydYaeMble IPU U3YUYEHUU XUMUU, JJISl pelIeHHs 3a/1a4,
CBSI3aHHBIX C OKpYXKAalollel NPUPOTHONU Cpeloi, Iy TOBBLIIMICHUS YPOBHS HKOJOTHMYECKOM
KYJIBTYpPbI, OCO3HAHHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MPoOJieM U MyTed UX peuieHus
MOCPEJICTBOM METO/I0B XHUMHH, SKOJOTHYECKOTO MBIILJICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE.

MeTanpeamMeTHblIe pe3yabTaThl

B cocrtaBe MerampenMeTHBIX Pe3yAbTAaTOB BBIACTSIOT 3HAYMMbIEC IS (POPMHUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYUYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUMOTe3a, (akT, cucTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaIMeTax U MO3BOJSIOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (JOPMUPOBATH MPEICTABICHHIE O

LICJIOCTHOM HaquOﬁ KapTUHC MHpPa, U YHUBCPCAJILHBIC y‘ICGHBIe JehcTBUA (HOSHaBaTeHBHBIe,



KOMMYHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpbIE OOecrednBaroT (POpPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIBHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOU JIEATEIHHOCTH.

IMo3naBaTeibHbIE YHHBEPCAJbHbIE Y4eOHbIE e CTBUS

Bba3oBble Jornueckue aeicTBUA:

YMCHI/UI HCIIOJIB30BATh HpI/IéMBI JJIOTUYCCKOT'O MBIINIJICHUSA HpI/I OCBOCHUHN 3HaHI/If/'Il
paCKpI)IBaTI) CMBICII XUMHUYCCKUX HOHHTI/II;'I (BI:II[CJI?ITI) ux xapaKTepHLIe HpI/I3HaKI/I, yCTaHaBJII/IBaTI)
B3aNUMOCBA3b C I[p}IFI/IMI/I HOHHTI/I?IMI/I), HCIIOJIB30BATh IIOHATHA IJIA 06"I)$ICHGHI/I$I OTACJIIBHBIX
(1)aKTOB 158 5[BJ'I€HI/II\/'I, BBI6I/IpaTI> OCHOBAHUS N KpI/ITepI/II/I JJIS KJ'IaCCI/I(bI/IKaIII/II/I XUMHUYCCKUX BCIICCTB
U XUMHUYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTI) HpI/ILII/IHHO-CJ'IeI[CTBeHHI)IG CBsSI3U MG)KI[y O6’B€KT&MI/I
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKIEHMs (MHIYKTUBHbBIC, AECIYKTUBHBIEC, IO aHAJIOTHH),
J€JIaTh BBIBOABI U 3aKJIFOUCHUS,

yMEHHE MPUMEHATh B MpOLECCe MO3HAHMS MOHATHS (MPEAMETHbIE M METallpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHUMHH, NPeoOpa3oBbIBATh IIHPOKO
HpI/IMeHSIeMI)Ie B XUMHUHN MOJICIIBHBIC Hpe)ICTaBJ'IeHI/ISI — XI/IMquCKI/Iﬁ 3HAK (CI/IMBOJ'I 3J'IeMeHTa),
XuMHuueckas ¢opMyna M ypaBHEHHE XMMHMUYECKOM peakuuu — TMpU pelieHnd YydeOHo-
MO3HABATENBHBIX 33734, C Y4YETOM OTHUX MOJCTBHBIX TMPEJACTABICHUNW BBISBIATH U
XapaKTepHU30BaTh CYIIICCTBCHHBIC MPU3HAKH M3Y4aeMbIX OOBEKTOB — XHMHYECKHX BEIIECTB H
XUMUYECKUX PEAKIUH, BBIABISITH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBCHHBIC CBSI3H U
MPOTUBOPEUHS B U3y4aeMBbIX MPOIECCaX U SBICHUSIX.

Ba3oBble uccienoBarebCcKHe 1eCTBUA

YMEHHUE HCIO0JIb30BaTh TOCTABJICHHBIC BOIPOCHl B KAauyeCTBE WHCTPYMEHTA ITO3HAHMS, a
TaKkke€ B KadyeCTBE OCHOBBI i1 (OPMHUPOBAHMUS THIOTE3bl IO MPOBEPKE MPABMIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUI;

MpUOOpETEHNE OIbITAa IO TUIAHUPOBAHWIO, OPraHU3AlMK W TMPOBEICHUIO YUYCHUUYCCKUX
AKCIEPUMEHTOB, YMEHHE HAOMIOIaTh 32 XOJJOM MPOIecca, CAMOCTOSITEILHO MPOTHO3UPOBAThH €T0
pe3ynbTaT, (opMynupoBaTh OOOOIIEHHS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
HCCEA0BaHUs, COCTABIIATE OTYET O MPOJIeTIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH UH(POPMAIIUIO PA3TUYHBIX BUAOB
1 (HOopM TMpeICTaBICHHS], TOJIY4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMY/spHAS TUTEpaTypa
XMUMHUYECKOTO COJIEpIKAHUSs, CITPaBOYHbIE MTOCO0us, pecypchl THTepHeTa), KpUTUYECKH OIEHUBATh
MPOTUBOPEUUBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

yYMEHHE TIPUMEHSTh Pa3InYHble METOAbI U 3aMPOCHl TIPU MOUCKE M 0TOOpe MHPOpPMAIUH 1

COOTBCTCTBYIOIIHUX JAHHBIX, HCO6XOI[I/IMBIX JJI BBIIIOJTHCHU S y‘-Ie6HBIX U ITIO3HAaBAaTCIBbHBIX 3a1a4



OTIPENCIEHHOTO THIIA, MPHOOPETEHHE OMbITA B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOTO HCIIOJIH30BAHMS PA3TMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPAaTh ONTUMAIBHYIO (OpMy THpeAcTaBICHUS
nHGOpMAIMK W WILIIOCTPUPOBATH pPEHIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHUE HCHOJb30BaTh M AHAJIM3UPOBATH B Ipolecce Y4eOHOH M HCCIIeIOBATEILCKOM
NEATeIbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOMIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe 1elCTBHUS:

YMEHHS 3a/aBaTh BOMNPOCH (B XoJe Auanora M (WIM) JIUCKYCCHM) IO CYILIECTBY
oOcyxnmaemMoii TeMbl, (HOPMYITHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpeUI0KEHHOM 3a/1a4H;

YMEHUS MIPECTABIATH TOTyYeHHBIE PE3Y/IbTaThl TO3HABATEILHON IEITETFHOCTH B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIMI0 pPEe3yJIbTaTOB BBITIOJTHEHUS XHUMHYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OTMBITA, JTAOOPATOPHON pPAOOTHI MO WCCIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

yYMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI IMO3HAaBATEIbHON M
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpPU PELIEHHH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuyéTa
0O0IMX HMHTEPECOB M COIJIACOBAHMS TMO3HMIHN (00CYXKACHHUS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMbI», KOOPJUHALIMSI COBMECTHBIX JACHCTBUIA, ONpeAesieHue KPUTEPHUEB 0 OLICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI M Ipyrue).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YYeOHbIe 1eCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMPEAENATh LEIH ACSITeIbHOCTH, INIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJHUPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
Haubomee 3¢ GeKTUBHBIE CITOCOOBI pelIeHHs y4eOHbIX 1 TO3HABATENbHBIX 33124, CAMOCTOSTEIBHO
COCTaBIISATh UJIM KOPPEKTUPOBATH MPESIOKEHHBIN allTOPUTM JACHCTBUIM MPHU BHIIOTHEHUH 33 JaHH
C yu€TOM IOJIyYeHHUS HOBBIX 3HAHUM 00 H3yd4aeMbIX OOBEKTaX — BELIECTBAX M PEAKIIHSIX,
OIICHUBATh COOTBETCTBUE MOJIYYEHHOTO PE3y/bTaTa 3asBICHHOM 1I€TH, YMEHHUE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpeylaraeMble B YCIOBUH 3a/IaHUH.

IIpenmeTHble pe3yJibTATHI

B cocraBe mnpenMeTHBIX pe3yNbTATOB IO OCBOEHHIO OO0S3aTEIBHOIO  COJEpIKaHMS,
YCTaHOBJICHHOTO JaHHOW QenepanpHO pabodeld MTPOrpaMMoOi, BBIIEISIIOT: OCBOSHHBIC

O6y‘~IaIOH_II/IMI/IC${ HAayY4YHBIC 3HAHHWA, YMCHHA U CITIOCOOBI HCﬁCTBHﬁ, cneumbnqecxne JJIA



npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIBHOCTU MO TOJIYYEHHIO HOBOTO 3HAHHSA, €ro
UHTEPIIPETALNY, IPEOOPAa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YI4EOHBIX U HOBBIX CUTYalLlUsX.
K xoHny o0yuyenus B 8 kijiacce nmpeiMeTHbIe pe3yJbTaThl Ha 0230BOM YPOBHE 10JIKHbI
oTpaxkaTh cCGOPMHPOBAHHOCTD Y 00y4aIOIIUXCH YMEHHUIi:
PacKpbIBaTh CMbBICI OCHOBHBIX XMMMYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKUIN AJIEMEHT,
IIPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOJHAS M HEOJHOPO/HAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAsl U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILLECTBA, MOJIb, MOJIIpPHAs Macca,
MaccoBasi JI0JIsI XMMHMUYECKOTO 3JIeMEHTa B COEIMHEHHH, MOJISPHBIA 00BEM, OKCHA, KHUCIOTA,
OCHOBaHHUE, COJb, 3JEKTPOOTPULATEIILHOCTh, CTENEHb OKHUCIIECHUS, XHMHMUYECKas peakuus,
KJIacCU(UKAIUs peaKlUii: peakuy COEAMHEHHUS, PEaKIUU PA3JIoKEHUs, PEaKIMU 3aMelleHus,
peakiuu oOMeHa, 3K30- U SHJA0TEPMUUYECKUE PEaKInH, TEIUIOBOI A deKT peakuuu, 1Ipo aroma,
AIIEKTPOHHBIN CJIOM aToMa, aTOMHAas OpOuTalb, paJuyc aroMa, XUMUYECKas CBSA3b, MOJISIpHAs U
HEMnoJIspHasi KOBaJEeHTHas CBsI3b, HOHHAS CBSI3b, HOH, KaTHOH, aHUOH, PacTBOpP, MaccoBasi JOJIs
BelecTBa (MPOIEHTHAs KOHIIEHTPAIIKs) B PaCTBOPE;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHSTh 3TU NOHITHS PU
OTIHMCAHUU BEUIECTB U UX MPEBPAILlCHUI;
WCIO0JIb30BaTh XUMHMYECKYI0 CHUMBOJIUKY JUIsl COCTaBJCHHS (OpPMYJI BEIIECTB U ypaBHEHUI
XUMHUYECKUX PEAKIINH;
OTIPEENIATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTENEHb OKHCICHUS
3JIEMEHTOB B OMHApHBIX COCIUHEHHSX, NMPUHAAJICKHOCTh BEIIECTB K OMpPENEIEHHOMY KIIaccy
coeuHeHuH no GopMynaM, BUJI XUMUYECKOH CBSI3M (KOBAJICHTHAS M MOHHAS) B HEOPTaHUUECKUX
COCJIMHEHUSX;
packpbiBath cMbich lepuoanueckoro 3akona [I. 1. MenneneeBa: 1eMOHCTpUPOBATH IOHUMAaHKE
MEPUOIUYECKON 3aBHUCHUMOCTH CBOWCTB XHMHUYECKHUX OJJIEMEHTOB OT HUX TMOJOXKEHHUS B
[leproauueckoii cucTeme, 3aKOHOB COXPAHEHHUS MACChl BEIIECTB, MIOCTOSIHCTBA COCTaBa, AaTOMHO -
MOJIEKYJISIPHOTO YYEeHHUsI, 3aK0OHa ABOTaJipo;
OTHCHIBATh M XapakTepus3oBaTh TabauunHyro Qopmy [lepuommueckoil cHCTeMbl XMMHYECKUX
AJIEMEHTOB: pa3jINuaTh MOHATHS «TJIaBHAs moArpymmna (A-rpymmna)» u «mnodoyHas noarpymnmna (b-
rpymmna)», Majble 1 0oJIbIINe NePHOIbl, COOTHOCUTh 0003HAUYEHUS, KOTOPbIE UMEIOTCS B TaOIuUIle
«Ilepnomuueckass cucrema xumudeckux osnemeHToB JI. . MeHneneeBa» ¢ 4MCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XHMHUECKHX AJIEMEHTOB (COCTaB M 3apsj saapa, olliee
YHCIIO0 IEKTPOHOB U pacHpesieeHNe UX 10 JIEKTPOHHBIM CI0sM);
KJIaccu(UIMPOBATh XUMHUECKHE 3JIEMEHThI, HEOPraHMUECKUE BEIIECTBA, XUMUYECKUE PEaKIUU

(10 YMCIly U COCTaBy y4acTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEILIOBOMY YD PEKTY);



XapaKTepu30BaTh (OMHUCHIBATH) OOMIME XMMHYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOJTBEPIK 1ast OMMCAaHUE TPUMEPaAMU MOJICKYJIIPHBIX YPaBHEHU U COOTBETCTBYIOIIUX XUMUUYECKHUX
peaKuuii;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B Pa3JIMUHBIX YCIOBHSIX;
BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOTO d3JIEMEHTa 1o (opmyse COCAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHYECKOUW PEaKIIvi;
MIPUMEHSATHh OCHOBHBIE OTIEpPAIIUH MBICTUTEIHHOU ACSITEIIBHOCTH — aHAIN3 U CHHTE3, CPABHEHHE,
0000111eHIE, CUCTEMATH3aIMI0, KITACCU(UKALINIO, BBISIBIEHUE TTPUUNHHO-CIICICTBEHHBIX CBA3EH —
JUISl W3YYCHHUS] CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIUM, €CTECTBEHHO-HAyYHBIE METOIbI
TTO3HAHUS — HAOMIOZICHUE, U3MEPEHHE, MOICTTUPOBAHNE, IKCIIEPUMEHT (PEaTbHBIA M MBICTICHHBIN);
CJIeIOBATh MPABWJIAM TMOJIH30BAHUS XUMHYECKON MOCYA0U M JTaOOpaTOPHBIM 000pY0OBAaHUEM, a
TaKoKe MpaBUjiaM OOpaIIeHusI C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKITUSIMH IO BBITTOJTHEHHUIO
Ja0OpaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYCHHIO U COOMPAHHWIO Ta3000pa3HBIX BEIIECTB
(BomOpo/a W KHCJIOpOJa), IMPUTOTOBJIICHHIO PACTBOPOB C OMpPEACHEHHONW MAaCCOBOM JOJICH
pPacTBOPEHHOTO BEIECTBAa, IUIAHUPOBATh W TPOBOJUTH XUMHUYECKHE OSKCIIEPUMEHTHI I10
pacrmo3HaBaHUIO pAcCTBOPOB IIENOYEH W KHUCIOT C TOMOIIBI0 HMHAUKATOPOB (JaKMYC,
(dhenondTanenH, METHIOPAHX U IPYTHE).

K koHny o0yuenusi B 9 Kiacce npeaMeTHbIe pe3yJbTaThl HAa 02a30BOM YPOBHE 10JIKHbI
0TPakaTh C(POPMHUPOBAHHOCTH Y 00YHAIOIIMXCS YMEHUIA:
PacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX MOHATUN: XMMHUYECKUM 2JIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, AaHHOH, TIPOCTOE  BEIIECTBO,  CIJIO)KHOE  BEUIECTBO,  BaJICHTHOCTH,
ANIEKTPOOTPHUIATENILHOCTD, CTEINEeHb OKUCICHHS, XUMHUYECKash peakius, XUMHYecKas CBS3b,
TeII0BOM 3 dEKT peakiiu, MOJb, MOJSIPHBIM 00BEM, PACTBOP, IMEKTPOJIUTHI, HEAIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT JUCCOLIMAIUS, PEaKIUU HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBECHE, 00paTUMBbIE U HEOOpAaTUMbIE pEaKIINU, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIUHY,
OKHUCJIUTEb, BOCCTAHOBHUTEb, OKHCIECHHE M BOCCTAHOBIIEHHE, aJUIOTPOMUs, amM(pOTEepHOCTH,
XUMHYECKass CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/sindyeckas), KpUCTallindeckas pemeTka,
KOppO3Usi METaJUIOB, CIUIaBbl, CKOPOCTh XWMHUYECKOW peaKUuu, MPEeAeNbHO JOMyCTUMAas
koHueHTpauus [1JIK BemecTsa;
WJUTFOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHIATUI U TPUMEHSTh 3TU MOHATHUS NIPU

OIIMCAaHHH BCHUICCTB U UX npeBpameHI/Iﬁ;



UCTOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY ISl COCTaBJICHHS (POpPMya BEIIECTB U ypaBHEHUH
XUMHUUYECKUX PEAKLIMI;

ONpEENATh BAJIEHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKMX 3JIEMEHTOB B COEAMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTb BELIECTB K OMNPENEIIEHHOMY KJacCy COEIMHEHUU IO
dbopmynaM, BII XUMHUYECKON CBS3H (KOBaJICHTHAs, MOHHAS, METAJUINYECKasi) B HEOPTaHUIECKUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMHUYECKOW (opmyre, XapakTep cpensl B BOJIHBIX PacTBOpax
HEOPraHUYECKUX COECAMHEHUM, TUIl KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,
packpsiBaTh cMmbich [lepuonnueckoro 3akona JI. WM. MenneneeBa u JI€MOHCTPUPOBATh €ro
MMOHMMAaHMEe: ONMCHIBaTh M XapaKTepu3oBaTh TaOiauuHyro ¢opMmy Ilepumonnyeckoil cuctemsl
XUMUYECKUX DJIEMEHTOB: Pa3INYaTh MOHATHS «TJIaBHas moArpymnma (A-rpymnmna)» u «moOouHas
noarpynna (b-rpymmna)», maneie u OosiblIME NEPUOABI, COOTHOCHUTH 00O3HAYEHMS, KOTOpPbHIE
UMEIOTCS B TEPUOJNYECKOM Tabiuile, C YUCIOBBIMH XapaKTePUCTHKaMHU CTPOEHHS aTOMOB
XMMHMUYECKUX JIEMEHTOB (COCTaB U 3apA] A]ipa, 00I1ee YUCII0 3JIEKTPOHOB U paclpeieieHue X 1o
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH 00IINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U
UX COEJMHEHHMH B IMpejenaXx MajblX NEpUOJOB M TJABHBIX MOJATPYII C Y4ETOM CTPOEHHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUECKHUE 3JIE€MEHTHI, HEOPraHUYECKHE BEIEeCTBA, XUMHUECKUE PEaKIuu
(M0 YKCITy ¥ cOCTaBY yYacTBYIOIIMX B PEAKIIMH BEUIECTB, IO TEIIOBOMY 3 (EKTY, 0 U3MEHEHUIO
CTETeHEW OKUCIICHNUS XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OO0mIME U crelnupuyeckue XUMHUYECKHEe CBOWCTBA MPOCTHIX U
CJIOJKHBIX BEILIECTB, MOATBEPK/1as ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJIAITh YPABHEHMS AIEKTPOJUTUYECKON TUCCOLMALIMMI KUCIIOT, IEJI0YE U COJIEH, MTOJIHbIE U
COKpaIlEHHbIE YPaBHEHHUS peaklUii MOHHOTO OOMEHa, ypaBHEHUS peakiui, MOATBEP KIAI0LIUX
CYyILLECTBOBAaHUE T'€HETUUECKON CBSI3U MEXY BELIECTBAMM PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI TOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO allaHCca 3TUX PeaKLUi;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHMSI, BOZMOKHOCTH IIPOTEKaHUS
XUMUYECKUX MPEBPAILICHHUI B pa3IMUHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYKO MacChl BEILIECTB, MAacCCOBYIO JIOJIIO
XHMUYECKOTO 3JIeMEeHTa Mo (opMysie COEeIUHEHMs, MAcCOBYIO JOJIO BEIIeCTBAa B pPacTBOpE,
MIPOBOJIUTH PACUETHI [0 YPAaBHEHUIO XUMHUECKOUN peaKIInH;

coOuroaTh MpaBMIIa MOJb30BAHUA XMMHMUYECKOW MOCYION M J1abopaTopHBIM 000pyIOBaHHUEM, a

TAKXXC IMpaBUJIa 06pa111eH1/151 C BCHICCTBAMU B COOTBCTCTBUU C MHCTPYKOUAMU I10 BBITIOJITHCHUTIO



1ab0pATOPHBIX XUMHUYECKHX OMBITOB MO TOJYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECCTB
(amMmMUaka ¥ yriiekucioro rasa);

MPOBOJUTHh PEAKIMH, MOATBEPKIAIOIIME KAueCTBEHHBIM COCTAaB pPa3IMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM NYTEM XJIOPUA-, OpomMua-, HOAWA-, KapOoHaT-, (ocdar-, cumukar-,
cynbdar-, THUIPOKCHUI-HOHBI, KATHOHBI aMMOHHSI ¥ HMOHBI HW3YYCHHBIX  METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHMUECKHUX BEILIECTB;

MIPUMEHSATh OCHOBHBIC OTIEPAIIUN MBICTUTEIHHOU ACSITEIIBHOCTH — aHAIN3 U CHHTE3, CPABHEHHE,
0000111eHIEe, CUCTEMATU3AIINIO, BBISBIICHUE MPUUYMHHO-CIICJICTBEHHBIX CBS3€H — I U3y4EHUS
CBOWCTB BEIIECTB W XHWMHUYECKHX PEAKIUN, E€CTECTBEHHO-HAyYHbIE METOJbI TO3HAHUS —

HabJI0IeHNe, U3MEPEHNE, MOJICIMPOBAHNE, SKCIIEPUMEHT (pealbHbI U MBICIICHHBIH).

TemaTuveckoe MIaHMPOBaAHUE

8 kiacce

KonuvecTBo yacos JJIeKTPOHHbIE
Ne HauMeHoBanue
(un¢posrbie)
n/ | pasgenoBuTeM | Bcer | Konrpoasn | IIpakTnueck
oOpa3oBarTe/ibHbIE
I nporpaMmal 0 ble padoThI ue padboThbl
pecypchl
Pasznea 1. IlepBoHavaibHble XMMUYECKHE MTOHATHS
Xumusg —
BaykHast 001aCThb
bu6mmoreka [IOK
€CTECTBO3HAHUS
1.1 N 5 2 https://m.edsoo.ru/7f41
Y NIPAKTUYECKOU
837¢
ESITENLHOCTH
YyeJl0BeKa
BemtectBa u bu6mmoreka [JOK
1.2 XUMHUYECKUE 15 1 https://m.edsoo.ru/7f41
peakuuu 837¢c
Uroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYECKUX BellecTB
Bo3nayx.
KHCHZXOH bubmuoreka [JOK
2.1 poZL. 6 https://m.edsoo.ru/7f41
ITousarue 06
837¢
OKCHIax —_
Bozopon bubmuoreka [JOK
2.2 ' 8 1 https://m.edsoo.ru/7f41
ITonsarue o 837¢
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KHUCJIIOTax U
COJIIX

Bopa. PactBopbl.

bubmuoreka [IOK

2.3 IToustue 00 5 https://m.edsoo.ru/7f41
OCHOBAHHUAX 837c
OCHOBHBIE

bu6mmoreka [{OK

KJIaCChI

2.4 11 https://m.edsoo.ru/7f41
HeOpFaHI/I‘ICCKI/IX

o 837¢c
COCANMHCHUHN
Hroro mo pazmeny 30

Paznean 3. Illepuoanyeckuii 3akon u [lepuoguyeckasi cucreMa XMMHYECKHX IJIEMEHTOB
. . MenpaesieeBa. CTpoenne aToMoB. XumMuueckasi cBsizb. OKHCIUTEIBLHO-

BOCCTAHOBUTEC/IbHBIC pCaKIIUHA

[Tepuoanueckuii
3aKOH B
[Tepnognueckas
bu6moreka [IOK
3.1 ccteMa 7 https://m.edsoo.ru/7f41
XUMHAYECKUX 837¢
anemenToB [I. 1.
Mennene-eBa.
Crpoenue atoma
Xumuueckas
CBS3b. bu6moreka [IOK
3.2 OKHCITUTETHHO- 8 https://m.edsoo.ru/7f41
BOCCTaHOBHTEIIb 837c
HBIE PEaKIuU
bu6mmoreka [IOK
Hroro mo pazgeny 15 https://m.edsoo.ru/7f41
837c
bubmuoreka [JOK
Pe3epBHOE BpeMst 3 https://m.edsoo.ru/7f41
837c
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME
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9 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
Ne | HaummeHoBanmue
(uudpossbie)
n/ | pa3sienoB M TeM Bcer | KoHTpoabH IIpakTHyeck
o0pa3oBaTte/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Paznes 1. BemecTBo U XuMH4yecKkne peakuuu
[ToBTOpEHUE N
nyOJeHue
TP . bu6moteka [IOK
3HAHUHN
11 5) 1 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
paznenoB Kypca 8
KJ1acca
OcCHOBHBIE
bu6moreka [IOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41
XUMHUYECKUX
. a636
peakimit
DIIEKTPOJIUTUYEC
Kast
HCCOLMALIS bu6moreka [IOK
1.3 ' 8 1 1 https://m.edsoo.ru/7f41
XUMUYECKUe
a636
peakiuu B
pacTBopax
Hroro mo pazgeny 17
Paznena 2. HemeTa/JILI M X COeANHEHHUS
Oo6r1mas
XapaKTEPUCTHKA
bu6mmoreka [IOK
XUMHUYECKUX
2.1 4 1 https://m.edsoo.ru/7f41
anemeHToB VIIA-
a636
TPYIIIBL.
T'anmorensl
OO6mras
XapaKTEPUCTHKA
bubnuoreka [JOK
XUMHUYECKUX
2.2 6 https://m.edsoo.ru/7f41
aneMeHToB VIA-
a636
rpymnsl. Cepa u
€€ COeIMHEHUS
OO6mras
XapaKTepUCTHKA bubnuoreka [IOK
2.3 XUMHUYECKUX 7 1 https://m.edsoo.ru/7f41

2JIEMEHTOB VA-
rpynmnsl. A3oT,

a636
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bochop u ux
COCIUHCHUA

Oomas

XUMHNYCCKHUX

24
TPYIIIBL.

Yraepoa u
KPEMHHH U UX

COCAUMHCHU

XapaKTepUCTUKa

yneMeHToB IVA-

bu6mmoreka [{OK
https://m.edsoo.ru/7f41
a636

Hroro no pazneny

25

Pa3zgen 3. Meraiaiabl 1 1

X COCIMHCHHUA

. bubmmoreka [{OK
OO01me cBOUCTBA
3.1 4 https://m.edsoo.ru/7f41
METAIUIOB
a636
Baxueiimme bu6moreka [IOK
3.2 METAJUTBI U UX 16 https://m.edsoo.ru/7f41
COCIUHCHUS 2636
Hroro mo pazgeny 20

Pa3znea 4. Xumus v OKpy:Kamomas cpeaa

BemectBa n bubnuorexa [JOK
4.1 MaTepuabl B 3 https://m.edsoo.ru/7f41
JKU3HU YeJ0BeKa a636
Hroro mo pazgeny 3
bu6mmoreka [JOK
PezepBHoe Bpemst 3 https://m.edsoo.ru/7f41
a636
OBILEE
KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME
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