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XUMUA
IHHOACHUTEJIBHAA 3AIIUCKA

[TporpaMmMa o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUsI COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHON 0OO0pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHICHIIUU MPEMOAaBaHus y4eOHOTro MmpeaMeTa
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xuMHUHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTeruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJIEpKAHUE, MPEyCMaTPUBAET paclpeiesieHre ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeesieT KOJINYECTBEHHbIE
M Ka4eCTBEHHBIE XapaKTEPUCTUKH COACPKAHMs, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3YYEHUS XUMUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTHKU y4eOHOTO
mporecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaOIUXCs, OMPEACIIIeT BO3MOXKHOCTH TIPEMETa JIst
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O 00I11IeT0 00pa3oBaHus, a TakKe TPeOOBaHMH K pe3yIbTaTaM 00yYeHUS XUMUH
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JESTSIIBHOCTH 00YJarOIIEerocs 110 OCBOCHHUIO YIYEOHOTO COJIePIKaHUSI.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOpMHpOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
MPEJICTABICHUA O MAaTEPUAIBHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (DOPMHUPYEMbIE XUMHUCH
MPEJICTABICHHS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIO0ANBbHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIEBOI 1 SKOJIOTHYECKON 06e30MacHOCTH, TPOOIIEM 3IPaBOOXPAaHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH s camMOpa3BUTHUA U (POPMUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 001Iel 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00y4aronmxcs,
HAaBBIKOB HMX  CAMOCTOSITETLHOM  yueOHOW  JESATEIBHOCTH,  OKCIHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JEATEIHHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIIJIEHUS, 3aKIaJbIBa€T OCHOBBHI IEJIOCTHOTO
B3TJIsAJIa HAa €IMHCTBO MPUPOJIBI M YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATAllOM B (JOPMUPOBAHUH
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0YyYarOIINXCs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPHUPOJE, K UEJIOBEKY, BHOCHT CBOM BKIaJ B DJKOJIOTHYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBlieHUs B OOYUYEHHH XUMHUHU 00eCredyMBArOTCS CHEIU(PUKON colepskaHus
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TENarorMYecKd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOIi HAYKN XMMHUU Ha ONPEJICTIEHHOM dTarie €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHWsS OPUEHTHPOBAH HAa OCBOCHHUE
00y4JarOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATHI XUMUU, OCHOB HEOPTraHHMYECKONH XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:KaHHsl MPOTPAMMBI MO XHUMHHU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK €& m3ydennro. CojaepkaHue CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuUMHUYecKoW peakiuu. OOe 3TH CHCTEMBbI
CTPYKTYPHO OPTaHW30BaHBI IO TMPUHIIMITY TOCJIECIOBATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHS:
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— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa Jl. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOU CBS3H;

— IPEJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOLMAIINH BEIIECTB B PaCTBOPAX.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHA K JpPYromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 PUMEHEHHS U MTOJYyYEHUs U3y4aEeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM [103HaHus B Hayke. V3ydeHue xumMun
INPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjace.

[Tpu u3yyeHN XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JIEATENIbHOCTH YEJIOBEKA U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOU KyNIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0O0OIIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blka HAayKd, B
IPUOOILEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKluil, B
bopMUPOBAaHUM ¥ PA3BUTHUH T[O3HABATEJIBHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MI03HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUH MPpaBWl 0€30I1aCHOIO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[lpy M3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
MpPUOOPEH TaKKe LEH, KaK:

— (popMmHpoOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbBHOMY IHPUHATHIO PEIIEHUN, CIOCOOHOM aJanTHpOBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHUS,
(OopMHPYIOLIMM MOTHUBALIMIO U PA3BUTHE CIOCOOHOCTEH K XUMHH;

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIUMX MPUOOPETEHUIO OO0YYAIOUIUMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE [T PA3JINYHbIX BUAOB IE€ATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
yHclle YMEHUI OOBSCHATH U OLICHMBATh SIBICHUS OKPYKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OTBIT, TOJYYECHHbIE MPU H3IYYEHUH XUMHUHU, MPUMEHATh HMX TMpPU pElIeHUH MmpodieM B
ITOBCEJHEBHOM KU3HU U TPYJIOBOU EATEIBHOCTH;

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOLIEHWH, TOHUMaHUS LICHHOCTH
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTUYECKU 1IE€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LESAX COXPAHECHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JajbHEHUIIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yUYEHHUS XMMHUU Ha YpPOBHE OCHOBHOI'O OOILIEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).
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COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUM B KU3HM 4Ye€JIOBEKa. XMMHS B CUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrositHue BemiecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHBIE BelleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAS aTOMHAast Mmacca. OTHOCHUTENIbHAST MOJIEKYJISIpHAst
Macca. MaccoBas 10J11 XUMUYECKOIO 3JIEMEHTA B COEIMHEHUU.

KommmuectBo BemecrBa. Monbs. MonsipHas macca. B3anmMoCBA3b KOJIMYECTBA, MACChl U
YHCclia CTPYKTYPHBIX €AMHUIL BenlecTBa. Pacy€rel o hopMynaM XMMHUYECKUX COCTUHEHHH.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HaKh. 3aKOH
COXpaHEHMSI MAcChl BEIeCTB. XuMuueckue ypaBHeHHs. Kinaccudukamus XUMUYeCKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTropuud U mpuéMaMu
oOpateHust ¢ 1abOpPaTOpHBIM OOOPYIOBAaHUEM, M3yYEHUE WM ONMHCAHHE (U3MUECKUX CBOWCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBJIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBIE Meja C KHCIOTOMN) SABJIEHUH, HAOII0AeHNE
W ONHCAaHWE TPHU3HAKOB MPOTEKAHUS XHUMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpuIoM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWu, B3auMoOCHcTBUE keie3a ¢ pactBopoM conu Mmenu (II), u3ydenme crocoOoB
pa3fiesieHuss CMeceil: ¢ MOMOIIbI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpomarorpadusi, TPOBEACHHE OUYMCTKH TOBAPEHHOW COJIM, HAOMIOJCHUE W OIMCaHUE
pe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MojIeNiel MOJIEKYIT (IIIapOCTEP KHEBBIX ).

Baskneiimue npeacTaBuTe M HEOPraHUYECKHUX BeleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — 3J€MEHT M TPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MONydeHHs KHUCIOpoJa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — algoTporHas MOAU(PHUKAIUS
KHCIIOpO/1a.

TemnoBoit >(h(exT XuMHYECKOW peakIHH, TEPMOXMMHYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakIuu. TOIIMBO: yrojilb M METaH. 3arpsi3HEHHE BO3/AyXa, YCHUJICHUE
NapHUKOBOTO 3P deKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bomopon — »smemeHT W mpocroe BemecTBO. HaxokneHue BOIOpoJa B MPUPOJE,
dbusznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTel u comnu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XUMUYECKUM YpaBHEHHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIE PAacTBOpPHI. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 0isl BEIIECTBA B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpoOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOJTHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuasl. Knaccudukamus OKCHIOB:
coneoOpa3yroiue (OCHOBHBIE, KUCIOTHEIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKcuI0B. PU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.
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OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. @u3ndeckue U XUMHUECKHE
cBorcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWcCTBa cosie. [lomydenue
COJIEH.

['eneTnyeckas CBA3b MEXIY KJIaCCAaMU HEOPTAHMYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeesieHUue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJIECHUCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus ropeHus (moxkapa), 03HaKOMIIEHUE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3Yy4YEHHUE CBOWMCTB Boaopoja (ropeHue), B3auMojencTBue Bojopoaa c¢ okcugom meau (1)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPHUATIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C Pa3IU4HON PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIEIOBaHUE OOpPA3I[0B HEOPTaHUYECKUX BEILIECTB PAa3IMUYHBIX KJIACCOB,
HaOJII0JIEHUE W3MEHEHUs OKpaCKM MHAMKATOPOB B pPAacTBOpPAx KHUCIOT U LIEJIIOYEH, U3ydeHHUE
B3aumozeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C MeTallaMH,
peaKUMuii HEUTpalIU3alu, [OJYYEHUE HEPACTBOPUMBIX OCHOBAHWUM, BBITECHEHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3314 10 TeMe «BaxHelmue
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucremMa xummu4yeckux iementos . U.
MenpnesieeBa. Ctpoenne aToMoB. XUMHYeCKasl CBSI3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE
peakuumn

[lepBble TOMBITKH KJIAcCU(PUKAUA XUMUUYECKHX dJeMeHTOB. [loHsaTne o Trpymnmax
CXOJHBIX DJIEMEHTOB (IIETIOYHBIC U IETOUYHO3EMETbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DNeMEHTHI, KOTOpble 00pa3yoT aM(OTEpHbIE OKCHU/IBI U THJIPOKCH/IBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkonepuonHas u januHHonepuojHas ¢opmbl [lepronudeckoid cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HUECKUH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJA U IPYIIIHI DJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snaep. M3ortomsl. Onexktponsl. CtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMUYECKHUX IeMEeHTOB [leproandeckoit cucTeMsl
. W. MenneneeBa. XapakTepHCTHKa XHMHYECKOTO 3JEMEHTAa IO €ro IMOJIOKEHHIO B
Ilepnonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIITIaM U MEPUOIaM.

3nauenue [lepuognmueckoro 3akona u Ilepuoguyeckoil cucTeMbl XUMHUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HAyKH U npakTuku. J[. . MenneneeB — y4€HbIN U IpaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIeKTPOOTPUIIATETLHOCTh XUMHUYECKUX 3JIeMEHTOB. lloHHAas CBS3b.

Crenenp  okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Ipouecchb
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKHCINTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJEHCTBHE THMJIPOKCHA
LMHKA C pacTBOpPamMH KUCIOT W IIEJIOYed, MPOBEACHHUE OIBITOB, WUIHOCTPUPYIOLIUX TPUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIINI (TOpEHUE, PEAKIIUH PA3TIOKECHHS, COSTUHEHNS).
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Mesicnpedmemmuuie ceasu

Peanuzanus MeXNpeaMeTHBIX CBSI3€H MPU M3YYE€HUHM XMMMHU B 8 KJIacce OCYLECTBISAETCS
Yyepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK ¥ IOHSATHIA,
SBJISIFOIIMXCS] CHCTEMHBIMHU JJIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKIIA.

OOue ecTecTBEHHO-HAy4HbIE IOHATHSA: HAy4HbIM (akT, TUmores3a, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®dusuka: Marepus, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIMJI, MH30TOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUM 3aps], BELIECTBO, TE€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE361, ComHIIe.

buonorus: ¢porocunres, npixanue, onocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
UCKOIIaeMble, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeECKasi peaKIus

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHe aTrOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHU CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX MNEPUOJOB, KajMsl, KaJdblMsl U HUX COCIAUHEHHH B COOTBETCTBUU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJbl XHMHUYECKOH CBsA3M. THIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJIA XUMHYECKON
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEIIIECTB, OTHOCALIMXCS K PAa3IMUHBIM KJIAaCCAM HEOPraHMYECKHX COECIUHEHUH, I'eHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukanus XuMUYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHMIO CTEleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPAaBHEHHUSI.

[TonsiTue o ckopoctu xumuuecko peakuuu. IlonsTe 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusx. [lonstue o
karanuse. llonarne o XumuueckoM paBHOBecHH. DaKTOpbl, BIMSIOIIME HAa CKOPOCTh
XUMHUYECKON pEeaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH, SJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakumii ¢ UCMOIb30BaHUEM METO/1a JICKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C pPa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOIUTHI.

Peakuuu moHHoro o6MeHa. YcCIIOBUS MPOTEKaHMs peakil HOHHOrO OOMeHa, MOJHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONHN3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIEeCTB —
METAJUIOB M HEMeTalloB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
WCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS pPA3IUYHBIX
(akTOpOB, HCCIEI0BaHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoIecca AUCCOLMALUU
KHUCJIOT, IIeio4Yed W cojeil (BO3MOMKHO HCIIOJIb30BAaHME BHUJEO MAaTepUalioB), IPOBEJIECHUE
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OTIBITOB, WITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIACICHME Tra3a, 00pa3oBaHME BOJBI), ONbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (FOpeHHe, peakiuy pa3jIoKeHUs, COSAMHEHUS),
pacrio3HaBaHUE HEOPraHUMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pelIeHne IKCIEPUMEHTAIBHBIX 33/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHBIC
crenieHu okucineHuss. CrtpoeHue M (PU3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  Xmoposopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. J{efcTBre XJiopa U XJI0OpOBOIOPOIa Ha OPraHu3M YelloBeKa. BaxHen e XI1opuabt
U MX HAXOXJEHUE B IIPUPOJIE.

OOmas xapakrepuctuka 351eMeHTOB VIA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue U (puU3MUECKHe CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIIHBIE MOJAM(HUKAINK KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3MYecKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE U XUMHUYECKHE CBOMICTBa
(oOme Kak TMPENCTaBHTENS Kiacca KHUCIOT W crenudpuueckue). XUMHUYECKHEe pPEeaKIny,
Jekalle B OCHOBE HPOMBIIUICHHOTO croco0a IoslydyeHus cepHoil KucinoTbl. Ilpumenenue
cepHOii KuCIOTHL. COJM CePHOM KUCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HpPEeOTBPALICHHUS.

OO6miass xapakrepucTuka 31eMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWE B MpuUpoje, (U3UYecKue Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3n4ecKue 1 XUMUIECKHIe
CBOWCTBA, MoslyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYecKHe U XMMUYECKHE CBOMCTBa,
npuMeHeHne. KauecTBeHHas peakinus Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ MOJydeHHe,
¢u3mueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIBHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HEHUE OKPYKAIOLIeH Cpeibl COeAMHEHUSIMH a30Ta (KUCIOTHbIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNU
docopa, puzndyeckue u xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nveckne W XUMHYECKHE CBOWCTBA, moiydeHue. Mcmonp3oBanne ¢ochaToB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrtepuctuka 3yeMeHToB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHU OKUCIEHMs. YTIepoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndeckue u XuMUIecKrue cBoiicTBa. Ancopouns. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yraepona, Ux GpU3NUYecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJIeMbl, CBSI3aHHbIE ¢ OokcuaoM yriepona (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KIMMarta, MapHUKOBbIN 3(dext. YrompHas Kuciora u eé
conM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAWLMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCIMHEHMSX YIiepoja
(MeTaH, JTaH, JTHJICH, AaleTWJICH, JTAHOJN, TJHIIEPHH, YyKCYCHas Kwuciora). [IpupogHbie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX TMepepaboOTKu
(6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IOHITHE O OMOIOTUYECKH BaXKHBIX BEIIECTBAX:
XKHUpax, Oelkax, YyrieBoJaXx — M HMX pOJM B KM3HHM YeloBeKka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COSTMHEHHM.



423

Kpemuuii, ero ¢Qusuueckrne W XUMHYECKHE CBOWCTBA, IONYYCHHE M IPUMECHCHHUE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpeacraBiaeHuss o6 okcuae kpemaus (IV) u
KpEeMHUEBOU KucioTe. CHIIMKATHI, UX MCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHeiinme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30MacHOT0 UCIOJIb30BAHUS CTPOUTEIIBHBIX MATEPHUAJIOB B TOBCEAHEBHON KU3HH.

Xumuueckuii IKCnepumenm:

M3yYeHHE 00pa3lloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISTHOW KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (QU3NYECKUe M XUMHUYECKHE CBONCTBA TAJIOTCHOB M MX COCIWHEHUHN (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEpUaOB), O3HAKOMIIEHHME C 0OpasliaMd XJIOpUAOB (TajJOreHUIOB),
O3HAKOMJICHHE C oOpasnamMu cepbl U €€ COCIUHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHaoB), HaOMIOJeHHe Tmpolecca OOyrauBaHUS —caxapa TOJ  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEHHE XUMUUYECKUX CBOWCTB pa30aBICHHON CEpHOMN
KHCJIOTHI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DM3MYEeCKMMH CBOWCTBaMHU a3oTa, dochopa m MX COCITUHEHUH
(BO3MOYKHO HCIIOJIb30BAHHUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (PochOpHBIX yrnoOpeHui,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3YUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-noOH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHHUs, B3aMMOJICHCTBHE KOHIIEHTPHUPOBAHHOM a30THON KHUCIOTHI C MEIbI0 (BO3MOXHO
WCIIOJIb30BAHUE BUACOMATEPUAJIOB), M3YYCHHE MOJENECH KPUCTALIMYECKUX PEHIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTAa3a, MOJTyYeHUE, COOMPAHHE, PACIIO3HABAHHE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIHUEH
CUJIMKATHOM MPOMBIIIIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/lay Mo Teme «BakHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTta/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKA XWMHUUYECKHX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU HUX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTramueckas CBSI3b M METAUIMYECKas KPUCTAJTMYECKas
pemeéTka. DIEKTPOXUMHUYECKUN psJ HanpsbDKeHU MeTamioB. Pu3nuecKkue U XUMHUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaylIoB. [oHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, JIOPATIOMUHUI, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B [leproanueckoii cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B Mpupoje. OPuznueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUBI HATPUS U Kanus. [IpumeHenue
IIEJIOYHBIX METAJIOB U UX COCTMHECHUMN.

[IlenoyHo3eMenbHBIE METAUIBI MarHuii M KalbLUW: noNokeHue B Ilepuoamueckoit
cucremMe xumMuudeckux anemeHToB [[. M. MeHneneeBa, CTpOCHUE WX aTOMOB, HaxOXICHUE B
npupoje. Puznueckue U XMMUYECKUE CBOMCTBA MarHus M Kaiblus. BaxkuHeime coeanHEeHUs
KaJbpus (OKCU, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepmonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenpeneeBa, CTpO€HHE aToMa, HaxoXJIeHue B npupoze. Ousnyeckne u XUMHUUECKHUE CBOWCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucteMe XUMUYECKHX a3nemeHToB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckrue U XMMHUYECKUE CBOMCTBA
xenesza. Okcupbl, ruapokcuasl U conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa U
MOJIyYEeHHE.

Xumuueckuii IKCnepumMenm:
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O3HaKOMJICHHE C OOpa3llaMH METaUIOB W CIIAaBOB, HMX (U3UYECKUMH CBOHCTBAaMH,
U3y4eHHE pe3yJIbTATOB KOPPO3UU METAJUIOB (BO3MOXKHO MCIIOJIB30BaHME BHEOMATEpPHAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUA KaJbLUA U HATPUS C BOJIOM (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), HCCIEJI0BaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs dKeie3a B
KHCIOpOoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIUil Ha MOHbBI: MAarHus, Kajabls, aJIOMUHUA, IUHKa, xkene3a (II) u xenesa
(I1I), meu (II), HaOmroieHUE U OMKCAHUE MPOLIECCOB OKPAIIMBAHUS ITUIAMEHH MOHAMM HATpus,
KaJIMsl U KaJblus (BO3MOXKHO HCIIOJIb30BaHUE BHI€OMATEPUANIOB), UCCIEOBAHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCH/IA LIMHKA, PELIEHHE SKCIEPUMEHTAJIbHBIX 3aa4 110
TeMe «BaykHele MeTallbl U UX COCIUHEHUS».

XuMHA M OKpYsKaoIas cpeaa

BemecTtBa u MaTepuansl B IIOBCEJHEBHOW JKU3HM 4Ye€lIOBEKa. be3onacHoe HCIOJIb30BAHKE
BEIIECTB M XMUMHMYECKMX peakuuii B ObiTy. IlepBas momois mpu XUMHUYECKHUX OXKOTrax M
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpPYKaoIlel cpeibl (MpeaeabHas JOMyCcTUMasi KOHIEHTpalus
BerecTs, gaiee — [1JIK). Ponb xumun B perieHun 3K0JI0rn4eckux npooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3LoB MaTepUalIoB (CTEKIIO, CIIaBbl METAJIJIOB, [TOJIMMEPHBIE MAaTEPUAJIBI).

Mesicnpeomemmuuie cea3u

Peanu3zanus MexXnpeaMeTHBIX CBsI3€d MPU U3YYEHHUU XMMHH B 9 Kjacce OCYIIECTBIISETCS
yepe3 HCMHOJb30BAHUWE KaK OOIIMX €CTECTBEHHO-HAyYHBbIX IOHATHM, Tak M IOHATHH,
ABJISIOIIMXCSI CHCTEMHBIMU JUISI OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'0 LIMKIIA.

OO1e ecTecTBEHHO-Hay4Hble IIOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamu3,  CHHTE3,  Kiaccu(uKkauusi,  TEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MO/JIEJIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIIEHUE, TAPHUKOBBIN 3(P(eKT, TEXHOIOTr s, MaTepHuasbl.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, MOH, HYKJIHJ, HW30TOIIbI,
paZiMOaKTUBHOCTb, MOJIEKYJIA, DJEKTPUYECKUM 3apsf, IPOBOAHMUKH, IOJIYIPOBOJHUKH,
JTURJIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAJUIMYECKAs PpEHIETKa, CIJIaBbl, (U3MYECKHE BEIUYHHBI,
€MHMIIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIaHEThI, 3BE3/1bl, CoHIIE.

buonorus: ¢orocunres, apixaHue, O6uocdepa, 3KocucTeMa, MHHEpaJbHBbIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

['eorpadusa: armocdepa, ruapochepa, MuHepasibl, TOpPHbIE MOPOJbI, MOJE3HBIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOrO oOImiero oOpa3oBaHus
JIOCTUTAIOTCS B X0/1€ 00Y4YEeHMsI XUMUHU B €IMHCTBE Y4eOHOM M BOCIIUTATEIbHON J1€ATEIbHOCTH B
COOTBETCTBUM C TPAJAULMOHHBIMH  pPOCCHUMCKMMHM  COLMOKYJIBTYPHBIMM U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOpPMaMH MOBEICHUS U
CHOCOOCTBYIOT MPOIIecCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATIM3AINN 00yYarOIUXCS.

JIndHOCTHBIE pE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOMMXCS PYKOBOJACTBOBATHCS
CHUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMN M PACIIMPEHHUE ONBITA ACSITEIBHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHMMaHMs 3HA4YeHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON HMHGpOpMaIueil 0 mepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
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MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa U O0IIECTBA;

2) rpa;KIaHCKOr0 BOCIIMTAHMSA:

MIPEACTABICHUS] O COLMAIbHBIX HOpPMAax M NpaBUIaX MEXKJIMYHOCTHBIX OTHOIICHHWI B
KOJIJIEKTUBE, KOMMYHUKATUBHOU KOMIIETEHTHOCTH B 00111eCTBEHHO MOJIE3HOM,
yueOHOUCCIIeI0BATEIbCKOM, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HO00pa3HON COBMECTHOM JESTENIHOCTH IIPU BBINOJIHEHUN YU4e€OHBIX, [I03HABATEIbHBIX 3a/a4,
BBIMIOJTHEHUH XMUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHM YUEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOILM B IIPOLIECCE 3TOM Y4eOHOH AEATEIbHOCTU, TOTOBHOCTH
OLICHUBATh CBOE IOBEICHHE M MOCTYNKH CBOMX TOBAapHUIIEH C MO3UMUMU HPABCTBEHHBIX M
MIPABOBBIX HOPM € YYETOM OCO3HAHHMS MOCIEACTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  NPEICTaBICHUS O  BELIECTBE UM  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTABJISIIOIIME OCHOBY JUIS
NOHMMAHUA  CYUIHOCTM HAy4HOM KapTUHbl MHpa, MPEJICTaBICHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS35AX UYEJIOBEKa C MPUPOJHON Cpeoi, O posn
XHMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

[IO3HABATEJIbHBIE MOTHUBBI, HAIlpaBIICHHbIE Ha IIOJIyYEHHWE HOBBIX 3HAHUI MO XMMHH,
HEoOXOoauMbIe [IJIsi OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUN, MO3HABATEIBHOM,
MH(POPMALIMOHHON M YNTATENBCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIILHON PaOOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpPaTypOd, NOCTYHMHBIMH TEXHUYECKHMMH CpPEICTBAMHU
MH(}OPMALIMOHHBIX TEXHOJIOTUI;

UHTEpeC K OOYyYEHHI0 M TMO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHUIO, TIPOSKTHOW W HMCCIIEAOBATEIIHCKOW NIEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBIEHHOCTU U YPOBHS 00y4YEeHHUS B NajbHEHIIEM;

4) ¢popMHUPOBAHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHUE LEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3/0pOBbI 00pa3 >KM3HM, OCO3HAHHE MOCIEACTBUM U HENPUITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJeHUs] alKorojs, HapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOIIOACHUS
npaBuil 0€30MaCHOCTU HpH OOpallleHMH ¢ XMMHMYECKHMH BEIECTBAaMH B OBITY U pealbHOMN
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEpEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuii M Tpyaa pa3IuyHOTO Poja, yBaKE€HHE K
TPYAy M pe3yibTaTaM TPYJIOBOM JEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE HPHUMEHEHUs
OPEIMETHBIX 3HAaHUM 1O XHWMHHM, OCO3HaHHBIH BBIOOP HMHIMBUAYAJIBHOW TPaeKTOPUU
IPOJODKEHUsT 00pa3oBaHUs € Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEeH, ycneumHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTUSI HEOOXOIMMBIX YMEHUM, TOTOBHOCTh a/IallTUPOBATHCS B MPO(ECCHOHATIBHOM cpenie;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTMYECKHU 1[eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMIe,
OCHOBe €€ CYIIeCTBOBaHMs, MOHUMaHHE LIEHHOCTH 3J0pPOBOro M OE30MacHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U TCUXMUYECKOMY 3J0POBbIO,
0CO3HAHME LIEHHOCTH COOJIIOJICHHsI MpaBUII 0€30MacHOTrO MOBEACHUS MpU paboTe C BEleCTBaMHU,
a TaK)Ke B CUTYaLIUAX, YIPOXKAIOIIKX 370POBbIO U KU3HU JIOJCH;

CHOCOOHOCTH TPUMEHSTh 3HAHMA, MOJydaeMble NPU H3YUYEHHUM XUMHUH, JUIS peIIeHUs
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH MPUPOIHON CPEAOi, AJIsl MTOBBIIEHUS YPOBHS AKOJIOTMYECKOM
KYJIBTYpBl, OCO3HaHUA TINI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTed MX peleHus
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTMUYECKOTO MBIIUICHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B
MI03HABATEJIbHON, KOMMYHUKAaTUBHOM 1 COLIMATIbHON MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI
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B cocraBe MerampenMeTHBIX pPe3ylIbTAaTOB BBIIEISIOT 3HAYMMBbIE I (OPMHUPOBAHHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIMI, THUIOTe3a, (akT, cUCTEMa,
IpOIIeCC, KCIIEPUMEHT U JIPYTo€.), KOTOPbIe UCHOIBb3YIOTCA B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX IMPEeIMETOB (OPMUPOBATH MPEJICTABICHHUE O
[EJIOCTHOW HAy4YHOW KapTHMHE MHpa, U YHUBEPCAIbHBIE YdeOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKAaTHBHbIE, PETYJIATUBHBIC), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YUEOHON JEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBeEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3oBble Jlornyeckue aAeicTBUA:

YMEHUSl MCIOJIb30BaTh MPUEMBI JIOTUYECKOI'O MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
pacKpbIBaTh CMBICI XMMMUYECKHX MOHATHM (BBIACJIATH MX XapaKTEpHbIE IPU3HAKH,
YCTaHaBIIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONb30BATh MOHATUS ISl OOBSICHEHUS
OTIENbHBIX (DaKTOB W SBJICHHH, BBIOMpATh OCHOBAHMS M KPUTEPHU IS KiaccuuKauu
XMMUYECKUX BEUIECTB U XUMUYECKUX PEAaKIUM, YCTAaHABIMBATH IPUUMHHO-CIICICTBEHHBIE CBS3H
MeXly 00BEKTaMHU U3YUEHUS, CTPOUTH JIOTHUECKUE pacCyX1eHUs (MHAYKTUBHbIE, 1€ TyKTHBHBIE,
M0 aHAJIOTHH), AeNaTh BBIBOBI U 3aKIIOUCHUS;

YMEHHE MPUMEHSTHh B Mpoliecce MO3HAHMS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIC) MOJEIH, HCHOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH HIMPOKO
MPUMEHSEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOII 3JIEMEHTA),
XUMH4YecKass (GopMylna M YpaBHEHHE XHMHYECKOM peakuud — TpU pPEIICHHH Y4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM S3TUX MOJEIbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKUA H3YyYaeMbIX OOBEKTOB — XHMHYECKHUX BEIIECTB H
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHbBIE CBSI3U U
IIPOTUBOPEYUS B N3yYaEMBIX IIPOLECCaX U SABJICHUSIX.

Ba3oBble ucciaenoBarebCKkue AeiCTBHA:

YMEHHUE MCIOJIB30BaTh IOCTABIECHHBIE BOIPOCHI B KAa4€CTBE MHCTPYMEHTA IIO3HAHHUs, a
TakkKe B KayecTBe OCHOBBI Uis (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHMI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OPraHM3allid U TPOBEJCHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M Ipoliecca, CAaMOCTOSTEIbHO TPOrHO3UPOBATh €r0
pe3yibTar, (opMyIMpOBaTh O00OOLIEHHS M BBIBOJBI IO pe3yiabTaTaM IpPOBEAEHHOTO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3INYHBIX BUI0B
U GOpM MPEACTABICHUS, TOTYYaEMYIO U3 pa3HbIX HCTOUHUKOB (HAyYHO-TIOMYJISIpHAast IUTeparypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHble MOcoOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HMH(POPMAIIHIO;

YMEHHE MPUMEHSTh Pa3IMdHbIe METO/bI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MH(POpMaUu U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJISl BBIITOJHEHHS YyU4EOHBIX U MO3HABATEIbHbBIX 33]a4
ONpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B 00JACTHM HUCIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHU, OBJIAJCHUE KYJIbTYpPOH aKTUBHOI'O HCIIOIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy TpeacTaBiIeHUs
UHPOpPMALM U WUTIOCTPUPOBATH peEIlaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduku U X KOMOUHALUSAMU;

YMEHHUE HCMOJIb30BaTh U aHAIU3UPOBATh B Mpolecce y4yeOHOW M MCCIIeq0BATENbCKOM
JEeSTeNIbHOCTH UH(POPMAIIUIO O BIMSHUU IPOMBIIIIEHHOCTH, CETbCKOTO X0341CTBA U TPaHCIIOpTa
Ha COCTOSIHUE OKPYXKarOLEH IPUPOJHON CPEBI.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:
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yMEHHUs 3aJaBaTh BOIPOCH (B XoJ€ JAuaiora W (Wiu) JOUCKYCCHUU) MO CYIIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;
YMEHHUsI IPEACTABIIATH MOMy4YEeHHBIE PE3yIbTaThl TO3HABATEIBHOMN JAE€ATEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JAejaThb I[PE3CHTALUI0 PE3YJIbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIIepuMeHTa (J1aopaTOPHOTO OMBITa, JIA0OPATOPHOUM pPabOThl MO HCCIEJOBAHHIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOCKTA);
yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABATEJIILHON U
UCCIIEIOBATEIbCKON JICATENIPHOCTH TPH PEIICHHHM BO3HHUKAIOIIMX MpoOJieM Ha OCHOBE ydéra
o0LIMX HMHTEPECOB U COIJIacOBaHMs MO3UIUN (0OCYXIeHHS, OOMEH MHEHMSIMH, «MO3TOBbBIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX ACHCTBUI, ONPENEICHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJITHEHHOW pabOThI U IpyTrue).
PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:
YMEHHE CaMOCTOATEIbHO ONPENENATh LU ACSITeNbHOCTH, IIIAaHUPOBATh, OCYIECTBIISTD,
KOHTPOJIUPOBaTb W MpPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HaubOosnee HS(¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPENJIOKEHHBIA aJITOPUTM JIEHCTBUN MpU
BBIMIOJIHEHUM 3aJaHUMl ¢ Y4E€TOM IIOJIy4EHHs HOBBIX 3HAHMW 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIMIX, OLICHUBATh COOTBETCTBUE MOJIYUYEHHOTO pe3ysbTara 3asBICHHON ey,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIOBUU 3aJIaHUM.
MNPEIMETHBIE PE3YJIBTATHBI
B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHMIO O0S3aTEIBLHOTO COAEpKaHMUS,
YCTaHOBJIEHHOTO JaHHOM (enepanbHOil pabodeid mTporpaMMoil, BBIAEISIOT: OCBOEHHBIC
oOyyarolUMuUCs Hay4yHble 3HAHHUS, YMEHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUSA», BUIBl ACSITENBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETALUU, TPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalLIUSX.
K konmny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaThl HA 0A30BOM YPOBHE JOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy OOYUaAIOIIUXCSl YMEHUI:
® PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHITHI: aTOM, MOJEKYNa, XUMHUYECKHIMA
AJIEMEHT, MPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMeCh (OAHOpOAHas U
HEOJHOPO/IHASI), BAJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHAas M MOJIEKYJsipHas Macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JOJs XUMHYECKOIO
JJIEMEHTAa B COEIMHEHMH, MOJSIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHULIATEIBLHOCTD, CTETIEHb OKUCICHMSI, XUMUUECKasl peakius, KjJacCupuKanus
peakuuii: peakliuyi COeAMHEHUS, peaKLUU Pa3IoKEHUs], PEaKI[Mi 3aMEeLICHHs, PEaKI1H
o0MeHa, 9K30- ¥ SHJ0TEPMUYECKHUE PEAKIMU, TEIIOBOM 3P (HEKT peakluy, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XMMHUYecKas CBS3b,
MOJISIpHasl W HETOJIApHAas KOBAJIGHTHAsl CBSI3b, MOHHASI CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs! KOHIIEHTpal|sl) B pacTBOPE;
® UTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX MOHITHA W TPUMEHSATH ITH
MOHSITHS IIPU ONTUCAHUH BEILECTB U UX MPEBPAIICHU;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJISi COCTaBIeHHS (OPMYyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OmNpeleNisITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIWHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BEHIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
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nojoxenus B Ilepuonumyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHMs, 3aKOHa ABOraipo;

ONHKCBHIBaTh M XapakTepu3oBaTh Tabmumunyo ¢(opmy Ilepuonndeckoii cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATUS «rJIaBHas moarpynma (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble ¥ OonblMe NEPHOAbI, COOTHOCHUTH
0003HaueHMsI, KOTOphle UMerTcs B Tabmuie «llepuoanyeckas cucreMa XUMHUYECKUX
anemeHToB J[. . MeHnneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHYECKHX DJEMEHTOB (COCTaB M 3apsia sapa, oOInee YHCIO 3JIEKTPOHOB U
pacripe/ielIeHUe UX T10 3JIEKTPOHHBIM CJIOSIM);

KJIacCu(UIIUPOBATh XMMUYECKHE IEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKHE
peaknuu (IO YMCIY W COCTaBY Yy4YacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY
addexry);

XapakTepu30BaTh (ONUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB PA3THUUYHBIX
KJIAaCCOB, TOATBEp)KIash  OMHCAHUE MPHUMEPaMH  MOJICKYJISIPHBIX  YpaBHEHUH
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;

IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOT'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHHUSI XUMHYECKHIX TPEBPALICHUN B PAa3JIMUHBIX YCIOBHSIX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJsie COEJMHEHUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAMUTH PACUYETHI IO YPABHEHHIO XUMHUYECKON PEaKIny;

IPUMEHATh OCHOBHBIE ONEpAallUU MBICIUTENBHOM JESATEIbHOCTH — AHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMAaTH3AIHI0, KIAaCCU()UKALUIO, BBISABICHHE NPUYHHHO-
CJICZICTBEHHBIX CBsI3ed — JUIl M3Y4YEHUS CBOICTB BEIECTB M XMMMYECKHX PEaKIHi,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  IO3HAaHUS  —  HAONIOJECHME,  HM3MEpEeHHeE,
MOJIEJMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

clleZloBaTh IpaBWJIaM IIOJIb30BaHUS XMMHYECKOH TmoCynod M J1abOpaToOpHBIM
00OpyIOBaHMEM, a TaKXKe MpaBWIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSMH 110 BBIIOJIHEHHUIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYSHHIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOAA U KHUCIOPOJA), MPUTOTOBJICHHUIO
PacTBOPOB C OINPENECIEHHON MacCOBOM J10JI€ paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI TI0 PACMIO3HABAHUIO PACTBOPOB INEIOYEH U
KHCJIOT ¢ TOMOILBIO MHIMKATOPOB (JIakKMyc, peHoN(TaIenH, METUIOPAHXK U APYTrHe).

K koHny oOydeHus B 9 kiacce ImpeaMeTHBbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHATHUN: XUMHUYECKUH SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
AIIEKTPOOTPULIATEIBLHOCTD, CTENEHb OKUCIICHUS, XUMHUYECKass PEaKIUs, XMUMHUYECKas
CBSI3b, TEIUIOBOM 3P (PEeKT peakluu, MOJb, MOJSPHbBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklUl HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMPOTEPHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XUMHWYECKOM pEaKIUH, MPEeAeIbHO JOIyCTUMAs
xoHueHTpauus [T/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX TMOHSATHI U MPUMEHSTH 3TH
MOHSITHS IIPU ONTUCAHUH BEILECTB U UX MPEBPAIICHU;

UCIOJIb30BaTh XUMHUECKYI0O CHMBOJIMKY JJISI COCTaBIeHHMS (OpMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
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ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHMS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINpEACIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BUJ XUMUYECKOW CBsI3U (KOBaJIEHTHAsl, MOHHAs,
METAJIJIMYECKas)) B HEOPraHMYECKUX COEAMHEHUSAX, 3apsi] HMOHA II0 XUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMmbich Ilepuoanueckoro 3akona JI. . MennesneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHME: OIMHUCHIBATH U XapakTepu3oBaTh Tabiauunyro dopmy [leproguueckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas noAarpynna (A-
rpymmna)» u «mobounas mnoxarpymnma (b-rpymnma)», Mameie ¥ OOJBIIME TIEPHOJIBI,
COOTHOCHTH 0003HAu€HMs, KOTOpbIE HUMEIOTCA B MEpPHOAMYECKOH Tabnuie, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YMUCiIo AMEKTPOHOB U PACIPEeNICHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COEMHEHUI B IpeJenax MaybIX MEPUOJIOB U TJABHBIX HNOJArPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETNIeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu30oBaTh (OMUCHIBATh) OOLIME W cHenu(puyYecKrne XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/Iasl ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUUALIMU KHUCIIOT, HIEJI0YEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pPEaKlUid,
MOJATBEPXKIAIONINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXKAY BelleCTBaMU
Pa3INYHbIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHca 3THX peakluii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUH B Pa3INYHBIX YCIOBUSX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTA Mo (OpMyJie COETUHEHHS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;

coOnrofarh MpaBuia MOJb30BAHUS XHMHUYECKOM TMOCyIoM M JabOpaTopHBIM
o0opy/soBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBaMU B COOTBETCTBHUH C
MHCTPYKLHUSMH 10 BBIITOJHEHUIO Ja00OPaTOPHBIX XUMHUYECKUX OIBITOB IO MOJTY4YEHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BEILIECTB:
pacrio3HaBaTh OMNBITHBIM HYTEM XJIOpUI-, OpoMui-, MOAMI-, KapOoHar-, ¢ocdar-,
CHWJIMKAT-, Ccyib(dar-, TUJIPOKCHI-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlMU MBICIUTEIBLHON NEATENbHOCTH — aHAJU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhio, BBISBICHWE MPUYUHHO-CIIEACTBEHHbIX
CBA3EM — JUId M3Y4YEHMs] CBOWCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJIeHUEe, W3MEPEeHHEe, MOJEIMPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICIICHHBIH).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoaundecTBO 9YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jieiioB U
/i TeM HPOrpaMMsl Beero KonrposbHubie IMpakTHyeckue (undposrie)
paGoThI paGoThI o0pa3oBaTejibHbIE PeCypChI
Paznea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusi — BakHas 00J1acThb

11 €CTECTBO3HAHUS u 5 2 bubnuoreka HOK

' MPAKTUYECKOU HOEeATCIBHOCTU https://m.edsoo0.ru/7f41837c
yeJoBeKa

12 BemectBa ©M  XHUMHYECKHE 15 1 bubaunoreka LHOK
' peakiuu https://m.edsoo.ru/7f41837c¢
Utoro no pazneny 20
Pa3znen 2. BaxHeiilne npeacTaBUTe Il HEOPraHUYeCKUX BellleCTB

91 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [TOK
' 00 okcHaax https://m.edsoo.ru/7f41837¢

29 Bognopona.llonarue 0 8 1 bubnnoreka [TOK
' KHCJIOTAaX U COJISIX https://m.edsoo0.ru/7f41837¢

53 Boga. PactBopsl. [lonstre 06 5 1 1 bubanoreka [HOK
' OCHOBaHUIX https://m.edsoo0.ru/7f41837c

24 OcHOBHBIC KJ1acChl 11 1 1 bubnnoreka LHOK
' HEOPraHWYECKUX COCIMHEHU https://m.edso0.ru/7f41837c
Hroro mo pazneny 30

Pasznen 3. [lepuoanueckuii 3akon u Ilepuoguyeckassi cucrema xumudeckux djaemMeHToB JI. . MenaeneeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1

[lepuonuueckuii  3aKOH H

7

bubnmoreka [HOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Iepnonnueckas cucrema
XUMHUUYECKUX 3yieMeHToB J[. W.
MenneneeBa. CtpoeHue aroma

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

XumMuueckas CBSI3b. Bu6 OK
3.2 OKHUCIATEILHO 8 HHIHoTeka &
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE pEAKLIUU
bubnuoreka LHOK
4! 15
TOTO 1O pasiery https://m.edsoo.ru/7f41837c
bubnmmoteka HOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME
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9 KJIACC
KosnuuyectBo 4yacos DJIeKTPOHHBIE
Ne HaumeHoBaHWe pa3aejoB M TeM (undposbie)
n/n NpOrpamMMbl Beero Kourposibn IpakTuieck | ogpasoparennubie
ble padoThI ue padoThl pecypesl
Pa3neu 1. BemecTBo U XuMH4YecKk#e peakiun
11 [ToBropenne wu  yriuyOjeHue 3HAHHH 5 1 bubmuorexka I[OK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edso00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHUX 4 bubnunoreka 1IOK
' peakimit https://m.eds00.ru/7f41a636
13 DNeKTpoIUTHUYECKAst JUCCOLAALHS. 8 1 1 bubmmoreka IIOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edso00.ru/7f41a636
Utoro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO6mrast  XapakTEepPUCTHKA XHUMHUYECKHUX 4 1 bubnunoreka 1IOK
' anemeHToB VIIA-rpynmel. ["aorensr https://m.edsoo.ru/7f41a636
OOmiast  XapakTepUCTHKA XUMHUYECKUX
" bubmuoreka I{OK
2.2 anemeHToB  VIA-rpynmel. Cepa u  eé 6
https://m.eds00.ru/7f41a636
COEIMHEHUS
OOmast  XapakTepUCTHKA  XUMHYECKUX Bt oK
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 nomoreka L
https://m.edso00.ru/7f41a636
COEIMHEHUS
OOmasi  XapakTepUCTHKAa XMMHYECKUX
bubmmoreka IIOK
2.4 aneMeHToB  IVA-rpynnel.  Yriepon wu 8 1 2
. https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEAUHEHHUS
Hroro o pazneny 25

Pa3gen 3. MeTaaabl M HX COeTUHEHU A



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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3.1 OO01me CBOMCTBAa METAJLIOB 4 Bubmiorexa  LIOK
https://m.edso0.ru/7f41a636
3.2 Baxkuele MeTaibsl 1 UX COSTUHEHUS 16 Bubmorexa  LIOK
https://m.edso0.ru/7f41a636

Wroro mo pazneny 20

Paznen 4. Xumus u okpyxamomas cpeaa

41 BemectBa wu marepuasipl B KHU3HH 3 bubmuorexka I[OK
' 4eJI0BEKa https://m.edso0.ru/7f41a636

Wroro mo pazneny 3
bubmnoreka IJOK

PezepBHOE Bpemst 3
https://m.edsoo0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB 1O 68

I[TPOT'PAMME
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