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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMmMa 1o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa30BaHuUs COCTAaBIICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pa3oBaTeNnbHbIX oprann3anusax Poccuiickoit dexepanun.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COIEpKAHUE, IPEyCMATPUBAET PaclpeeIeHUe €ro Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKU COACPKAHUS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD U3yYEHHS
XUMHUH C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOro mporecca,
BO3PACTHBIX OCOOEHHOCTEN 00YUaIOIINXCs, OMPEAeIIIeT BO3SMOXKHOCTH IPEAMETA IS pealn3aiuu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEeNbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takke TpeOOBaHMI K pe3yiapTaTaM OOyueHUs XHUMHUU Ha
YpOBHE IIeNieil U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB YueOHO-II03HABATEIbHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTepUAIILHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U IKOIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peann3aliii BO3MOXKHOCTEH I CaMOPa3BUTUS U (DOPMUPOBAHUSI KYIbTYPHI
JTUYHOCTH, €€ 001Iel 1 QYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHONl  NeATeIbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJI511a HA €IUHCTBO MPHUPOIBI U YEIIOBEKA, SBISETCSI OTBETCTBEHHBIM STAalioM B (POPMUPOBAHUHU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBlieHHWs B OOYUYEeHHU XUMHUHU 00eCNedMBArOTCS CHEIU(PUKON colepskaHus
y4eOHOro MpeiMeTa, KOTOPBIH SIBIISIETCS Nearorn4ecky aJanTHPOBaHHBIM OTpakeHHEM 0a30BOM
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKOH XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHM c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxoja kK €€ msydeHuro. CopepaHue CKJIAAbIBAETCSI U3 CUCTEMBI NOHATHI O XMMHUYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUE€HHS KaK OCHOBBI BCErO €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IPEJCTABICHUN 00 AJIEKTPOTUTUICCKON AUCCOIUAIINH BEIIECTB B paCTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYCHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSSA
GyHKIIMY OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOTYYEHUS U3y4aeMbIX BEIIECTB.

OcBocHHE MPOrpaMMBI M0 XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM [103HaHUs B Hayke. M3yduenune xumuu
MIPOUCXOIUT C TIPUBIICUCHUEM 3HAHUIA U3 PAHEE U3YUCHHBIX YIEOHBIX MpeaMeToB: «OKpyKarouit
Mup», «buonorus. 5-7 knaccb» u «®Pusnka. 7 Kiaacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKON NEATEILHOCTH YEJIOBEKa U KaK OJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, f3blka HAayKd, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MO3HABATEIIFHON M y4eOHO-UCCIIEIOBATEIBCKOM IEATeIbHOCTH, OCBOCHUHU TIPABHIII OE301aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OO0yJaromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIbHOW  JEATENBHOCTH, HAy4YHBIM  METOJaM  IO3HAHUS,
(bOopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— o0ecrnieueHne YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYUYAIOIIUMUCS OIbITa
Pa3HOOOpPa3HOM NEeATENTbHOCTH, TMO3HAHUS M CaMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢popmupoBanue o61IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHclie yMEHHUH OOBSCHATH U OIICHUBATh SIBICHUS OKPYKAIOIIET0 MUPA, UCIIONIb3Ys 3HAHHS U OTIBIT,
MOJIYYCHHBIC MPU W3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH PEHICHUU TPOoOJIeM B MOBCEIHEBHON
KU3HH U TPYJIOBOH JESITEIHHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
po( WISl ¥ HAMPABIEHHOCTH JAJIbHEHUIIIET0 00yUeHHS.



OO01mee 9nciio 4acoB, OTBEACHHBIX Uil M3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68

4acoB (2 4aca B HEJIEIO).
PaGouasi nporpamMma y4e0HOro Kypca no Xumuu uist 8-9 kiaccoB pazpaboTaHa ¥ COCTaBJICHA
Ha OCHOBaHUM:

1. TIlpumepnas ocHoBHasi oOpa3oBaTelibHAs MPOrpaMma OCHOBHOTO OOIIEro oOpa3oBaHUS.
Peectp IlpuMepHbIX OCHOBHBIX 00I1€00pa30BaTENIbHBIX MporpaMM MUHHCTEPCTBO
oOpazoBanuss U Hayku Poccuiickoit @enepauuu [DnektponHslii pecypc]. — URL:
http://fgosreestr.ru/reestr.

2. Tlpumepnas mporpamMma OCHOBHOTO OOIIEro 00pa3oBaHUs U yUPExACHUH, paboTarommx
0 cucreMe ydyeOHHMKOB Xumus 8-9, ¢ HCIIOIBb30BaHHMEM PEKOMEHAALUH aBTOPCKOMH
nporpammbl O.C. I"abpuensiHa (aBTOPCKOM MporpaMMe COOTBETCTBYIOT YUEOHUKH: «XUMHUS
8 xmacc» O.C.Iabpuensna, WN.I'. OctpoymoB, C.A. CiagkoB - pPEKOMEHIOBaHO
MunucrepcrBoMm npocsemenust PO / - M.: [Ipocsemenue, 2019.
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COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajibHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUSA B CHUCTEME HayK. Tena u
BeniecTBa. Gu3nyeckue CBONCTBA BEECTB. ATperarnoe cocrosiuue Bemects. [lonsatue o merongax
no3HaHus B XuMuH. Yuctele BenectBa 1 cMecH. CriocoObl pa3faenieHus CMEeCeu.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
IIpocTeie 1 Cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas popMyiia. BaneHTHOCT aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH [TOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEAMHEHUH.

KomuuecTso Bemectsa. Moub. MoisipHas Macca. B3anMoCBs3b KOJINYECTBA, MACCHI U YHMCIIa
CTPYKTYpPHBIX €IMHUI] BeulecTBa. Pacyérel mo popMynaM XUMHUUECKUX COCAMHEHUI.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ IMPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHEe ypaBHeHHs. Kiaccupukamus XUMHUYECKUX peaKiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaToOpuu M NMpUEMaMU
oOpareHust ¢ 1abOpPaTOpHBIM OOOpPYIOBAaHUEM, M3yYCHHE W ONMHMCaHWE (DU3MUECKUX CBOWCTB
00pa310B HEOPraHMUYECKUX BEIIECTB, HAO0JeHne GU3NUECKUX (IIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) U XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOICHCTBUE MeJla C KUCIIOTON) SIBIEHUM, HAOII0IeHIE U
ONMCAaHNE NMPU3HAKOB NIPOTEKAHUSI XUMUYECKUX peakLnil (pa3iokKeHHe caxapa, B3auMoJIeHCTBUE
CepHON KHUCIIOTHI C XJOpHJIOM Oapus, pasznoxkeHue rugpokcuna menu (ll) mpu HarpeBanuw,
B3anMoJieiicTBHE Xkeine3a ¢ pacTBopoM coiu Meau (1), n3ydenne cnocoGoB pazaesneHus: cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILMS, Xpomarorpadus,
IIPOBEJICHNE OYUCTKU MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHME MOJEJIEH MOJIEKYT
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucnopojia B mpupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOTy4YeHHs KHUCIOpoJa B Jaboparopuu MU
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B npupoje. O30H — aljioTporHas MOAM(pUKAIuUs
KHCIJIOPOJIA.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMHUYECKUE peakuuH. TomnMBO: yrosb M MeTaH. 3arpsi3HEHHE BO3AYyXa, YCWICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — anemeHT u npocrtoe BeniecTBo. Haxoxnenue Bojiopoaa B mpupoe, hrusnueckue
¥ XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCcOObI moyyeHus. Kuciors! u comu.

MonsipHblif 00bEM ra30B. Pacué€Tsl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBIIIEHHbIE PacTBOphl. PacTBOpuMOCTh BellecTB B Boje. MaccoBas J0Jsl BEILIECTBA B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUpOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B NpUpoOJE. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
MPUPOJIHBIX BOJ.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuael. Krnaccudukamus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCcHA0B. DU3HUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [losyueHne OKCUa0B.

OcHoBanus. Krnaccudukanuss oOcHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Howmenknarypa ocHoBanuil. dusznueckne W XHMHYECKHE CBOMCTBa ocHoBaHuil. [lomydyenue
OCHOBAaHMH.

Kucnotsl. Knaccudpukamus xucnor. Homenknarypa kucinor. OU3nuecKue ¥ XUMHUUECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tonyyenue Kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJICH.

['eneTnyeckast CBA3b MEXKY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHUEe, COOMpaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHUSI BOZHUKHOBEHUS M TMPEKpAIICHUs] ropeHus (mokapa), 03HaKOMIICHHE C
o0Opa3liaMu OKCHUIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcuiaom wmemu (1)
(BO3MOYKHO MCIIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOJEHIE 00pa3IIOB BEIIECTB KOJIHMYECTBOM |
MOJIb, HCCJIEAOBAaHHE OCOOCHHOCTEW DPACTBOPEHHUS BEIIECTB C PA3IMUYHON PaCTBOPUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHUE OOpa3IlOB HEOPraHUYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3anmoeiicTBus okcuaa Meau (1) c pactBopomM cepHOIl KMCIOTHI, KUCIOT ¢ METaJllIaMH, peakui
HEWUTpanu3aluu, MOJy4YeHNE HEPACTBOPUMBIX OCHOBaHUM, BHITECHEHUE OJIHOTO METalljla IPyruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BakHeimme Kiacchl
HEOPTaHUYECKUX COCTMHECHHI.

Ilepuoauyecknii 3axoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbLHO-BOCCTAHOBUTEIbHbIE
peakiuun

[TepBble MOMBITKH KIaCCH(PUKAIINI XUMUUECKHUX IeMeHTOB. [[oHATHE O Tpynmax CXOMIHBIX
AIIEMEHTOB (IIETIOYHBIE U MIET0YHO3eMeNbHbIE METAIIIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(poTepHbIe OKCUABI i TUAPOKCU/IBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx »diemeHToB J[. .
MengeneeBa. KopoTkonepuonHas u januHHonepuojHas ¢opmbl [lepronudeckoid cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKUH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIHI JJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX sA11ep. M30Tomnbl. DnekTpoHbl. CTpOeHUE IIEKTPOHHBIX
obosouek aroMoB TepBbIX 20 xumuueckux diemMeHTOB Ilepmommueckont cucremsr J[. U.
MenneneeBa. XapakTepucTuka XMMUYECKOTO 3JIEMEHTa MO ero noyioxkeHuto B [lepmonnueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS panyca aTOMOB XUMHYECKHX DJIEMEHTOB, METAJUTHIECKUX U
HEMETaJUTMYECKUX CBOMCTB TIO TPYIITIaM U TIEPUOIaM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHS HayKH U npakTuku. 1. 1. MeHnenees — y4€HbIl U IpayKJaHUH.



XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMoJIsIpHast) CBSI3b.
ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. VloHHAas! CBS3b.

Crenenp  okucineHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIponeccs
OKHCJICHUS U BOCCTaHOBJIECHHsI. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
LIMHKa C pacTBOpaMHU KUCJIOT U ILEJIO0YEH, MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakiuy pas3ioKeH!s, COSTUHEHUS).

Meoscnpeomemnuwie ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€d MPU M3YYEHHU XMMHH B 8 Kjlacce OCYLIECTBIISETCS
yepe3 UCIO0Ib30BAHNE KaK OOIINX €CTECTBEHHO--HAYYHbIX MIOHATHN, TaK U MMOHATUH, SBISTFOIIUXCS
CUCTEMHBIMU JJISl OTJICJIbHBIX [IPEIMETOB €CTECTBEHHO--HAYYHOT0 1IUKIIA.

OO61ure ecTeCTBEHHO--HAYYHbIE TOHATHS: HAyYHBIN (QaKT, TUIIOTe3a, TEOPHs, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEePUOJUYHOCTh, HAONIOJCHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHHUE, MOJIENb, SIBIICHUE.

O®usuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJA, HU30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEUIeCTBO, TeJI0, O00bEM, arperaTHoOe
COCTOSIHME BEUIECTBA, ra3, (hM3MYECKHE BEIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3831561, ComHIle.

buonorus: ¢porocunTes, npxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaAIbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKiusi

[lepuognueckuii 3akoH. Ilepuoamueckas cucremMa xumudeckux osaementoB J[. U.
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHHU CBOMCTB XUMHYECKHX
AIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdblUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [leproandeckoii cuCcTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHJBI XUMHUYECKOW CBS3M. THUNBI KPUCTAIUIMUECKHX PELIETOK,
3aBHUCHUMOCTh CBOMCTB BEILIECTBA OT THIIA KPUCTAIIIMYECKON PEIIETKU U BUIa XUMUUECKOH CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jIMYHBIM KJaccaM HEOPTaHWYECKUX COEIMHEHMH, T€HEeTH4ecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, 10 TEMIOBOMY 3 (DEKTY, IO U3MEHEHHIO CTENICHEH OKMCIIEHUs
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTHIO KaTajau3aropa). OJK30- H
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsTe o ckopocTH xumuyeckoi peakuuu. [loHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonaTue o xuMnyeckoMm paBHOBECUH. DaKTOPBHI, BIUSAIOLIUE HA CKOPOCTh XUMUYECKON
peaKIuy U MOJI0KEHHE XMMHUECKOTO PABHOBECHSI.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBieHHE YpPaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCIOIb30BaHUEM METO/1a SJIEKTPOHHOT 0 OanaHca.



Teopust AAEKTPOTUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHW3M MCCOLMAIINY BEILECTB C Pa3IMUYHbIMU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCilOBHs NPOTEKaHUs peaklUil HOHHOro OOMEeHa, IOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(bakTOpOB, UCCIEIOBaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, Ipolecca AUCCOLMALUN
KUCIIOT, IIeJI04el 1 cojiel (BO3MOKHO HCIIOIb30BAHNE BUJIEO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs PEaKUuii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTrepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (puU3MYECKHe CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
mienoyamu).  XuopoBogopod. ConsiHas —KMCIOTa, XMMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOJAa Ha OPraHU3M 4elloBeKa. BaykHenmme Xi1opuabl
U MX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble CTeneHu oKucieHus. CTpoeHue U (QU3NYECKUEe CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCJIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(ob1miKe Kak MmpeacTaBuTeNs Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHE peaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT0 ClI0c00a NOIy4YeHUsl CEpHOM KUCIOThI. [IpuMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cynbdar-uoH. HaxoxxneHue cepbl u eé
COCIMHEHUHN B IpHUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COCUHEHUSIMU CEPBI
(KUCIIOTHBIE HOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymnmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B Mpupoie, (HU3UUEcCKue Hu
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeACTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHui. XuMHUYECKOe 3arps3HEHUE OKPYXKAIOMIEeH Cpeabl COSTMHEHUSIMU a30Ta (KHUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docthopa, dpusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,



dbu3nvecKkue W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmomb3oBaHue ¢GochaToB B KadyecTBE
MHUHEpaAJIbHBIX YI00pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoicta. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIoTe3a I100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIA 3(PQeKT. YrosibHas KucioTa U eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHuEe KapOOHATOB B OBITY, MEJMIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO3SMCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COEIMHEHMAX Yriepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHast KucioTa). [IpupoiHble HCTOUHUKI
YIII€BOAOPOAOB (Yroib, MPUPOAHBINA ra3, HePTh), IPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IoHSATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OeiKax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
CoenuHenns kpemHusi B mpupone. OOmmue mnpencraBieHuss o6 oxcune kpemuus (1V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOro0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B IIOBCEITHEBHOM JKU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (U3NUeCKue U XUMUYECKHE CBOMCTBA TaJloT€HOB U MX COEIMHEHUI (BO3MOXKHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHILEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIOJIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHME BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBHIX M POCHOPHBIX YA0OpEHUIA,
NoJlyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YYEHHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX peaklUii Ha MIOH aMMOHUA U (pocaT-noH U U3YYEHHE TPU3HAKOB UX MPOTEKAHUS,
B3aMMO/IEIICTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI ¢ ME/IbI0 (BO3MOXKHO MCIOJIb30BaHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHE MOJAETeH KpUCTAJUIMYECKUX pemETOoK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHUBOrasa, MojdydeHue, coOupaHnue, paclio3HaBaHue U U3y4eHHe CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3Y4YEHHE IMIPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHME C TPOAYKIUEH CHIMKATHOU
IIPOMBIIIIIEHHOCTH, PEIlIEHUE SKCIIEPUMEHTAIILHBIX 3a/1a4 10 TeMe «BaxkHeine HeMeTaulbl U UX
COETUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMHU UX TIOJ0KEHUS
B [lepmonnueckoil cucreme xumuueckux snemeHToB . M. MeHaeneeBa u CTpOEHHs aTOMOB.



Crpoenue MeramioB. Mertamindeckas CBsI3b M METAJUIMYECKAs] KPUCTAIUIMYECKAs pEHIETKa.
DNEKTPOXUMUYECKUNA Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBa
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amThl UX OT Koppo3uu. CmaBbl (CTanb, YYryH, AIOPATIOMHHHMA, OpoH3a) M HX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa, cTpO€HUE MX aTOMOB, HaXOXJAECHHE B Npupoae. PU3NYECKUE U XUMUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®usnyeckue U XMMHYECKUE CBOMCTBA MarHusi W KajiplMs. BaxkHelmue cOeuHEHUs KalbIUs
(oxeun, rugpokcu, cosun). XKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux asemeHToB [ U.
MenpeneeBa, CTpoeHHE aToMa, HaXOKJeHUE B npupoje. Ousnueckre U XUMUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MenpeneeBa, CTpoeHHE aTomMa, HaxokJIeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeuabl U conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB M CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YICHUE
pe3yabTaTOB KOPPO3UM METAIOB (BO3MOXHO HUCIIOIb30BAHKUE BHIEOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHUS OKCHJA KajbllMsl M HATPUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHUCTIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablus, aIFOMUHUS, LUHKA, *kene3a (I1) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHHUS M THJIPOKCH/IA LIMHKA, PEIIEHUE SKCIIePUMEHTAIbHBIX 33a4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemiectBa 1 MaTtepuansl B IOBCEJHEBHOW JKM3HM 4Ye€IOBEKa. be3onmacHOe HCIOJIb30BaHUE
BEIIECTB M XHUMHUYECKHX peakiuili B ObiTy. [lepBas momMomip NpH XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HeHHe OKpYyKarolen cpepl (MpeaenbHas JOMyCTHMasi KOHIIEHTpallus
BerniecTs, ganee — [1/IK). Pons XxumMuu B penieHuu 3K0JI0THYECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepes3 UCIOJIb30BAHNE KaK 00X €CTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SBISIOUINXCS
CUCTEMHBIMU JJISl OTJEJBHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOT'0 1IMKIIA.

OO01ure ecTecTBEHHO-HAYYHbIE TIOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHHTE3, Kiaccu(uKauus, NEepHOJUYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MepeHe, MOJIENb, SIBICHNE, TApHUKOBBIN 3D PEKT, TEXHOIOT S, MaTepHAaIbl.



®dusmka: MaTepus, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaIuOaKTUBHOCTh, MOJIEKYNa, DJIEKTPUYECKHH 3apsi, MNPOBOJHHUKH, TMOJIYINPOBOIHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TENIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHMOCTH, KPUCTAJUINYECKAs! PEIIETKA, CIUIAaBbl, (PU3NYECKUE BETMYNHBI, CIMHULIBI
U3MEpEeHHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b61, ComHIIe.

Buonorusi: ¢otocunres, npixanue, O6mocdepa, 3KOCUCTEMa, MHUHEpaJIbHBIE YIOOpEHHS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOIBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUT'aKOTCA B XO1€ 06yquH51 XHUMHHU B €JUHCTBC yqe6H0171 U BOCIHUTATEIbHOMI ACATCIIBHOCTU B
COOTBETCTBUHN C TPpaAUIIMOHHBIMUA pOCCHﬁCKHMH COMOKYJIbTYPHBIMHA u AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOLIUXCS.

JIngHocTHBIE PE3YyIbTaThl OTpaXarOT T'OTOBHOCTH 06yqa}0m1/1xcsi PYKOBOJACTBOBATHCA
CHUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY U HAYYHOMY
HacCJICAUO, INTOHHMMAaHHA 3HA4YCHUA XUMHUYECKOHU HAayKM B JKH3HHU COBPCMCHHOI'O O6HICCTB21,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW W JPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JEATEIBHOCTH MPU BHIMOJIHEHUH YUI€OHBIX, TO3HABATEIBHBIX 33/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOILECCe 3TOH y4eOHOH nedaTeabHOCTH, TOTOBHOCTH
OLICHUBAThH CcBOE MOBCACHHNEC U ITOCTYIIKHU CBOUX TOBapI/IHICI\/JI C IMO3UIUH HPABCTBCHHBIX U ITPABOBLIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUNA MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKM U COCTABIISIIOLIUE OCHOBY I
IMOHUMAaHH CyIIHOCTH HaquOI;'I KapTUHBI MHUpPaA, MIPECACTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTIX
pa3BUTHS MPUPOJIbI, B3AUMOCBS3SIX YEIIOBEKA C MPUPOTHON CPEOi, O POJIU XUMHUU B TIO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MMO3HABATCJIbHBIC MOTUBLBI, HAIIPABJICHHBIC Ha IIOJIYYCHHWEC HOBBIX 3HAaHUU 110 XHUMHU,
HEOOXOUMBIE I OOBACHEHHS HAOIIOJaeMbIX TIPOILIECCOB U SIBICHHM, IO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHON pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpPaTypod, MOCTYMHBIMU TEXHHUYECKHUMH CpPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOEKTHON U HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCOBHAHHOMY BBIOOpY
HANPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NajbHEHIIIEM;

4) popMHUpPOBaHMS KYJIbTYPbI 3/10POBb:

OCO3HAHHUE IECHHOCTH ) XU3HU, OTBETCTBCHHOI'O OTHOIICHHA K CBOEMY 310POBbI0, YCTAHOBKH
Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUN M HENPHUITHE BPEIHBIX MPUBBIYCK
(ynotpebneHusi ankoroisi, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTU COONIOACHHUS TPaBUII
0€30MacHOCTH NMPHU 00PALIEHUH ¢ XUMHUYECKUMH BELIECTBAMH B ObITY U pealbHOMN KU3HHU;



5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(eccHii u Tpya pa3IudHOro pojia, yBaXKEHHUE K
TPYLy U pe3yjbpTaTaM TPYAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMMHHU, OOIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B TPO(GECCHOHATLHON Cpejie;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BelllecTBaMH,
a TaK)K€ B CUTYyalUAX, YTPOKAOIINX 3J0POBbIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH NIPUMEHSATH 3HAHUS, MIOJIydaeMble IPU U3YUYEHU U XUMUH, Ul pELICHU 3a/1a4,
CBSI3aHHBIX C OKPYXKAIOWIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XUMUH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
IIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHblE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble o0ecnedrnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS IIPM OCBOCHUU 3HAHUMN:
PacKpbIBATh CMBICII XUMHUECKUX MOHATHH (BBIAENIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABINBATh
B3alMOCBSA3b C JAPYTUMHU MOHSTHSIMH), WCIIOJIb30BAaTh IMOHATHS JJi1 OOBSACHEHHUS OTAEIbHBIX
(bakTOB U SABJICHUIA, BRIOUPATh OCHOBAHUS U KPUTEPHH IS KITacCU(DUKAIIMI XMMHUYECKHUX BEIIECTB
U XUMUYECKUX DPEaKIMi, yCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIY OOBEKTAMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE paCCyXACHHs (MHIYKTUBHbBIE, N€AYKTUBHbBIC, 110 aHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYCHHS;

YMEHHME MPUMEHSTHh B INPOLIECCE MO3HAHMS MOHATHS (IIPEAMETHBIE U METalpEIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NpeoOpa3oBbIBATH HIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XxumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pelIeHud YydeOHo-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEIACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYILIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX IPOLECCAX U SBICHUSIX.

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3Bl IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM M MPOBEACHHUIO YYCHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
MCCJICIOBAHMSI, COCTABIISATH OTUET O MIPOJICIIAHHOM paboTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHUYECKOTO COJICpXKaHUs, CIIPaBOYHbIC TOCOOUs, pecypchl THTepHeTa), KpUTHYECKH OIICHUBATh
MPOTUBOPEUUBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTh Pa3INdHble METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe UHGOpMaAIUU U
COOTBETCTBYIOIIIUX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMOJTHCHUS YU€OHBIX M MIO3HABATEIHHBIX 33134
OTIpPEeNIeNIEHHOT0 THUMA, MPHOOpPETEHHWE OIbITa B 00JACTH WCIONBb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMAIMM W WJUTIOCTPUPOBATH PEIIaeMbIe 3aJladll HECIOXHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KAIOLIeH PUPOJHOM CPEJIbI.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TeHCTBHUS:

yMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (Wiu) OUCKYCCHUU) IO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIIATE MOJyUYECHHBIC PE3YJIbTAThI IO3HABATEIHHON JCSITEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 pPEe3yAbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JTAOOPATOpPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOHW IMMO3HABATEIHHOW U
HCCIIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OoOIIMX MHTEPECOB U COTJIAaCOBaHMS TO3UIMI (0OCYyKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJAHHAIAS COBMECTHBIX JICUCTBHIA, ONpeIeTICHNEe KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasitTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIbHO OMPENENSITh IeNU ACSITeNbHOCTH, IIIaHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBATh W TIPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHLHOCTH, BHIOMPATH
HanOoee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4éTOM TONyuYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUsX,
OIICHUBATh COOTBETCTBHUE IMOYYEHHOTO pe3yJbTaTa 3asBICHHON Ie]TM, YMEHUE HCIOIB30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, ITpe/IaraeMble B YCJIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yAbTATOB IO OCBOCHHIO OO0S3aTENBHOTO COACpPKAHMUS,
YCTAaHOBJICHHOTO JaHHOW (enepaibHOW paboyell TporpaMMoid, BBIJCISIIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3ITUYHBIX YYEOHBIX U HOBBIX CHUTYalIUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOXKHOE BELIECTBO, CMeCh (OJHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHASI MAacca, MACCOBas A0JsI XUMUYECKOTO AJIEMEHTa
B COCIUHEHHMH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, pajuyc aromMa, XMMHUYEcKas CBs3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATUN M NPUMEHSATH 3TU
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHb
OKHUCIJICHHUS JJIEMEHTOB B OWHApHBIX COEAMHEHUSAX, MPUHAMJIEKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpbiBaTh cMbIca llepuoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMMHUYECKUX 3JEMEHTOB OT MX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Y4YacTBYIOIIMX B PEAKLUU BEUIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XMMHUUECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJIl MU3YYEHUS CBOMCTB BEILECTB M XMUMHUYECKUX PEAKIIUH,
€CTECTBCHHO-HAYYHBIC METOIbI TIO3HAHMSI — HAOIIOICHHE, U3MEPEHUE, MOJICIINPOBAHHE,
SKCTIIEPUMEHT (PEabHBIM U MBICIICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opyIoBaHHWEM, a TAaKXe MpaBWJIaM OOpaIlleHUs C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKITUSMH T10 BBIITOJTHEHHIO JTA0OPATOPHBIX XMMHYECKUX OIBITOB IO MOTYYEHUIO U
coOMpaHHui0 Ta3000pa3HBIX BEMmECTB (BOAOPOJAa M KHUCIOPOJa), MPHUTOTOBICHHIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 110 PaClO3HABAHHMIO PACTBOPOB INEJIOUCH H
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmMyc, (heHoadTaIeuH, METUIOPAHK U IPyTHUe).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX MOHSITHH: XMMHMUYECKHH S3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBSI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJNEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTtauu3aTop, XHMHUYECKOE pPAaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJIOTpONHus, amM(pOTepHOCTh, XUMHUYECKas CBS3b
(koBajieHTHasi, HMOHHAS, METAJUIMYECKas), KPUCTAUIMYECKass peméTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOW peakiuH, MPEeAeIbHO JOMyCTHMAas
koH1eHTpanus [1JIK BemiecTna;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHSTHH W MPUMEHSATH JTU
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISl COCTaBJICHHS (OpMYJT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COEIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAMJIEHKHOCTh BEUIECTB K OMNPENEIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3apsi HOHAa [0 XHWMHUYECKOU
dbopMmyre, xapakTep Cpelsl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCNUHEHUH, TUI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepU30BaTh TabnuuHyo dopmy llepuoamueckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pa3jiuvaTh MOHATHS «TJIaBHas moarpymma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTH 0003HAUEHUS, KOTOPHIE UMEIOTCS B IIEPUOINIECKOI TaOIHIIe, C YUCITOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01ye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB DJIEMEHTOB W WX COCIMHEHHUH B
npejeniax MajiblX IEPUOI0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIacCu(UIIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHMYECKUE BEIECTBA, XMMUUYECKHE
peakuuu (IO YMCIYy M COCTaBy Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, IOATBEPAK/1as ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BeElECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HX CTPOEHUS, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOIUTH PACUYETHI 10 YPABHEHUIO XUMHUECKOH peaklniy;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIIOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB I10 MOJYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKA U YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOOUA-, KapOoHat-, Qocdar-,
CHIIMKAT-, Ccynb(aT-, THIPOKCHA-UOHBI, KATHOHbBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOMCTB BELECTB M XMMHUYECKHX DPEAKIHMM, €CTECTBEHHO-
Hay4yHbI€ METO/bI I03HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB
Ne HanmenoBanue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KonTposabHbie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUSA
XuMHS — BaXkHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 0 9 bu6mmoreka [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemecTBa 1 xuMuaeckue 15 1 0 bu6nunoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

21 Boznyx. Kucnopoa. ITonstue 5 0 bubnmnorexka HOK
00 okcraax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonstue o kucinorax 8 0 1 bubnmnorexka HOK
U COJISAX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nuoreka [IOK
OCHOBAHHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 but6mmoreka [IOK
HEOPraHUYECKUX COEIUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pazpnea 3. llepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nuoreka [IOK
3.1 XHMHYECKHX S11eMeHTOB JI. 11 ! https://m.eds00.ru/7f41837c
Mengaene-eBa. CtpoeHue
aromMa
XUMHYECKas CBA3b.
3.2 OKUCIATEIILHO- 8 bubmorexa [IOK
’ https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJILHBIC PEAKITUU
bubnnoreka IIOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIACC

KosaunuyectBo 4yacos
dueKkTpoHHbIe (LM POBbLIE)
Ne i/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Kourpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
Pa3nes 1. BemecTBo U XuMH4YecKkHe peakiun
11 IToBTOpenue u yriryOieHrne 3HaHUH OCHOBHBIX 5 1 0 bubnnorexka HOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
bubnnoreka IIOK
1.2 X 13 0 0
VIMITHECICHE PEAICi B pactpopax https://m.edsoo.ru/7f41a636
Wroro mo paszneny 18
Pasznea 2. Hemerauabl 1 HX coeMHEHUS
21 OO1m1ast XapaKTepUCTHKA XUMHUYECKUX HJIEMEHTOB 4 0 1 bubnmnorexka HOK
' VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
99 OO6m1ast XxapakTepruCTUKa XUMUUECKUX JIEMEHTOB 6 0 0 bubnmnoreka [JOK
' VIA-rpymmsr. Cepa u €€ coeiuHEHUS https://m.eds00.ru/7f41a636
53 OO1m1ast XxapaKTepUCTHKA XUMHUUYECKUX HJIEMEHTOB 7 0 1 bubmuoreka [JOK
' VA-rpynmnsl. A30T, Gocdop 1 UX COeUHEHUS https://m.edsoo.ru/7f41a636
OOm1ast XxapaKTEpPUCTHKA XUMHUECKUX DIIEMEHTOB
24 IV A-rpynmel. Yraepoa u KpeMHUR U X 8 1 2 Bubmmorexa [IOK
' PYHHBL PO EP https://m.edsoo.ru/7f41a636
COEIMHEHUS
Uroro mo pazneny 25
Pa3nes 3. MeTa/liibl U HX COCANHEHUS
but6mmoreka [IOK
A1 i 2
3 Obuse cRORCTES METAIIOR 0 0 https://m.edso00.ru/7f41a636
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bu6nuoreka [IOK

3.2 B I 14
aKHEHNIINEe METAJIJIBI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 16
Paznen 4. Xumus u okpyxaiomas cpeaa
4.1 BentectBa 1 Marepualibl B KU3HU YeEJIOBEKA 2 Bubmaorexa ITOK
' B p https://m.edsoo.ru/7f41a636
Htoro no pazneny 2
Pazjnen 5. O60011eHne 3HaHUIT 10 XUMHUHM 32 KYPC 7
OCHOBHOM IIKOJIbI
68
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KanennapHo-remarnyeckoe mjianuposanue. «XUMMUSA»

IIpuioxkenne 1 - Kajennapuo-reMaTnuyeckoe IJiaHupoBaHue B 8 Kiacce
Ipuioxkenne 2 - KajenaapHo-reMaTnuyeckoe mjianHupoBanme B 9 kiace
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