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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenactaBieHHBIX B ®I'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIIUTaHUA U C YU4ETOM KOHLENLUU MPENnojaBaHus y4eOHOro rnpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit deaepanum.

[TporpamMa mo XumMuM Ja€T NpeACTaBICHUHE O MLesaX, oOmedl crpareruun oOydeHus,
BOCIIUTaHUsI U pPa3BUTHA OOYyYaloOIUXCS CpPEACTBAMH YYeOHOro IpeaMeTa, YCTaHABIUBAeT
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAe/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPOrpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAaHUS, PEKOMEHIYEMYIO IIOCJIEI0BaTEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaessieT BO3MOXKHOCTH MpeaMeTa s
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMsI OCHOBHOM 00pa3zoBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YpOBHE Lelel H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJIOB Y4eOHO-IIO3HABATEJIbHOM
JEeSITeIbHOCTH 00YUaroIIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMS.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaroIIerocs, ero
IPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (OPMUPYEMBIE XUMUEN
MIPEJICTaBJICHUS O B3aUMONPEBPAIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TI00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOJIeM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alliM BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHATBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBILUIEHUS] U TBOPUECKUX CIIOCOOHOCTEN 00yyaroumxcs,
HaBBIKOB ~HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
poeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT €O CHNEHU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TArloM B (POPMHPOBAHUHU
€CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOLINXCS;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HAHUSAM, K TPUPOAE, K YEIOBEKY, BHOCHT CBOM BKJaJ B 3KoJoruyeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU 0OecredyMBaroTCsl CHElU(UKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30B0il HayKH XMMHHU Ha OTPEACIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOCHUE
00yYaroIKUMUCs CUCTEMBbI NEPBOHAYAIBHBIX TMOHATHIH XUMUHU, OCHOB HEOPIaHUYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrpykTypa colepkaHHs NPOrpaMMbl 110 XUMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja kK e€ m3ydeHuro. CopepKaHue CKIAAbIBACTCS W3 CUCTEMBI NOHATHM O XMMHYECKOM



JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckol peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OPraHM30BaHbl 10 NPHUHLMITY IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHMM HAa OCHOBE
TEOPETUYECKUX NPEACTaBICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOH CBA3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJIHOTO YpPOBHSA K JpPYromy,
BBINOJIHASL (DYHKIMU OOBSACHEHHS W HPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI U BO3MOXHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3yJaeMbIX BEILECTB.

OcBoeHue mNporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAayYHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Ki1ace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHHUI OCHOB XUMHUYECKON HAYKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMbl XUMHYECKHX 3HAaHMM — BaKHEHIIMX ()aKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYECKUX
MOJIO)KEHUH, JOCTYMHBIX O0O0OOIIEHWH MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS MPU U3YYEHUU BEUIECTB M XUMUYECKHX PEaKIuil, B
GbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATENBHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yueOHO-HMCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallleHus C Bel[eCTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy M3ydyeHuM XMMHUU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS Ba)XHOE 3HAUYEHUE
MpPUOOPENTHN TaKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTU, TOTOBOM K caM000Opa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKOe MNpHOOIIeHHEe OOyJaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAyyHbIM  METOJaM  IO3HaHuA,
(bOopMHPYIOLTMM MOTHBALIMIO M pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecrieueHHe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaIOUIUMHCS OIIbITa
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIN ), UMEIOIIMX YHUBEPCATIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHUBATH SIBICHUS OKPYKAIOLIEro MUpPA, MCIONb3ys 3HAHUS U
OTBIT, TONYYCHHBIE MPU W3YUYEHUH XHUMUHU, NPUMEHATh HMX TPH pPEIICHUH TpodlieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU IEATEIBHOCTH;

— (popmupoBanue y 00y4aromuxcs TyMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B LEMAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIMIEH MPUPOTHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOITIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BEIOOpY
npoduis 1 HaIIPaBJICHHOCTU AaJbHEHIIEro 00ydeHUsI.

OO1miee 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, cocranisier 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Helen0); B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHUYECKHE TOHSATHUSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperatHoe cocTostHue BemiectB. llonstue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ieiieHusi cMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHasi Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'0 DJIEMEHTA B COEMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MACChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

®u3nueckue M XMMHUYECKHUE SBICHUSA. XUMUYECKas peakuuss U e€ IMpU3HAKUA. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XuMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW IMOCYIOH, MpaBWiIaMi pabOTHl B JaOOpaTOpHH W MpUEMaMu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYJAOBaHUEM, M3YYEHHE M ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMt0ieHne (pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYNKE, KATIEHUE M KOHJIEHCAIIMs BOJIbI) U XMMHUYECKUX (TOpEeHHE CBEYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHUH, HAOI0IeHNe
M ONHCaHWe TPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasmokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIOM Oapusi, pa3ioxeHue ruapokcuaa meau (II) mpu
HarpeBaHuu, B3auMojeicTBue sxene3a c pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIAPUBAHHE, JUCTUIUISLIMS,
XxpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pe3yJIbTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs MaccChl, CO3JaHHE
MoIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBUTe M HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopony — a1eMeHT M IPOCTOE BEILIECTBO.
Haxoxnenue kuciopona B npupoze, GuU3ndeckue 1 XMMHUYEeCKHe CBOMCTBA (peaKkIMi TOPEeHus).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
IpOoMbINUIEHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aloTporHas MOAM(PUKAIUS
KHCIIOpO/ia.

TemoBoil 3(dexT XuMHUYECKON peakIUH, TEePMOXMMHMUYECKHE YpaBHEHHUS, 3K30- H
SHIOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemecTBo. HaxokaeHue BoxopoAa B IMPUPOJE,
¢u3nUeckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI oydeHus. KucioTsl u comm.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHbIE PAcTBOpbl. PacTBOpMMOCTh BemecTB B BoAe. MaccoBas 10yl BellecTBa B



pactBope. XHUMHUYECKUE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojeoOpa3zymomue (OCHOBHBIC, KUCIIOTHBIE, aM(pOTepHbIe) U HeconeoOpazyomue. Homenknarypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanus. Krnaccudukanuss oOcHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHui. Pu3znueckne M XUMUYECKHE CBOWcTBa OcHOBaHM. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kucinor. @u3nueckue 1 XUMHUECKUE
cBoiicTBa kucnot. P akruBHoctu metamwioB H. H. bekerosa. Ilonyyenue kucior.

Conu. Homenknarypa coneil. ®dusznueckue U XuMu4eckue cBoicTBa coieil. [lomydyenue
COJICH.

['eneTnueckast CBA3b MEXKY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeeNieHUue COJEp)KaHUs KUCIOpOoJa B BO3AyXe, MOIyYeHHUE, COOMpaHUe,
pacro3HaBaHHEe M HM3y4YEHUE CBOMCTB KHUCIOPOa, HAONIOJACHHE B3aUMOJICHCTBHUSL BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U INpEKpallleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, pacliO3HaBaHHE U
M3y4eHUEe CBOWCTB BojoOpona (TOpeHue), B3auMojeucTBue Bojaopona ¢ okcuaom Mmeau (I1)
(BO3MOXHO HCTIOJB30BaHUE BUEOMATEPUATIOB), HAOIMIOACHIE 00pPa3IOB BEMIECTB KOJIUYECTBOM
1 Moib, HccaenoBaHUE OCOOCHHOCTEH PAacTBOPEHMs BELIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JI0JIEW pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEAOBAaHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJr0IeHue M3MEHEHMs OKpAacKd MHAMKATOPOB B PacTBOpax KUCIOT U HIEJoYel, U3ydeHue
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alnu, MOJYYEHUE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU, pELIeHHE IKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «Bakuelime
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Iepuoanueckuii 3axoH u Ileprnoanueckas cucrema xumudeckux diemenros . M.
Menpneseesa. Ctpoenune aToMoOB. XUMHYeCKasi CBSA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANUKA XUMHUYECKUX OdleMeHToB. [loHsATHE O Trpymmax
CXOJHBIX 3JIEMEHTOB (III€JIOYHBIE U IIETOYHO3EMENbHbIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE Ia3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »siemeHToB J[. .
MenneneeBa. Koporkonepuognas u juHHONepuoaHas (opmbl Ilepuoanueckoit cucteMbl
xumuueckux snemeHToB . M. MenneneeBa. Ilepuonst u rpymnmbl. DU3NUECKHd CMBICH
HOPSIKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIBI AIIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3zorombl. Onextponbl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUECKUX 3JIeMEeHTOB [leproanyeckoil cucTemMbl
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHU pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPyIIaM U IeproIaMm.

3unauenue [lepuonnueckoro 3akoHa u [lepuoauueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIsL pa3BUTHS HAyKu U npakTuku. 1. 1. MenaeneeB — yu€Hblil U TpakJaHMH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. lIponecchbr
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3lOB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
LMHKa C pacTBOpaMHU KUCJIOT U ILEJI0YEH, MPOBEIECHUE OIBITOB, WLIIOCTPUPYIOMIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (frOpeHUE, peakuu pa3ioKeHNs, COETUHEHHUS).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpenMeTHbIX CBSA3€H MpHU U3YYEHUHM XMMHUHU B 8 KJlacce OCYILIECTBISETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK © MOHSTHH,
SABJISIFOUIUXCSI CACTEMHBIMU JIJIs1 OT/AEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTEe3a, TEOpUS, 3aKOH,
aHamM3,  CHHTE3,  Kiaccuukamus, TMEePUOAMYHOCTb,  HAONIOJCHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE.

®uznka: Marepusi, aToOM, OJJIEKTPOH, HPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, B3JEKTPUUYECKUN 3apsll, BELIECTBO, TeJIO0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYecKue BETUYMHBI, SAMHHIIBI M3MEPEeHHs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, ouochepa.

['eorpadusa: armocdepa, ruzapocdepa, MUHEpasbl, TOpPHbIE TMOPOIBI, MOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmoanueckass cucrema XuMu4yeckux »dieMeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOWCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLUs U UX COEAMHEHUH B COOTBETCTBHM C
MI0JIO’KEHNEM 3JIEMEHTOB B [leprondeckoil cucTeMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BelecTBa: BHAbl XUMHUYECKOH CBsA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIMYECKON PEMIETKM U BUJA XUMUUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMUYECKHX PEaKIUuil 10 pa3IUYHBIM IpHU3HAKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B PpEaKIUH BEUIECTB, MO TemIoBoMY 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 1O OOpPAaTUMOCTH, IO YYacCTHIO KaTaau3aTopa). JK30- H
HAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTie 0 ckOpocTH XUMHUYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsartue o



katanuse. llonsaTe o XumudeckoM paBHOBecuHM. DakTOpbl, BIHAIOLIME HA CKOPOCTh
XUMHUUYECKON pPEeaKIMU U T0JI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJCKTPOHHBIA OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBl€HHE YPAaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopus 37MEKTPOIIUTUUECKON AUCCOLMALUM. DIEKTPOIUTHI U HENIEKTPOIUThL. KaTHoHBI,
aHMOHBI. MeXaHU3M JAHUCCOLMAIMM BEIIECTB C PA3JIMYHBIMM BUAAMU XHUMHYECKOM CBS3H.
Crenenp qucconnanuu. CuiabHbIE U ClIa0bIe SIEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcloBHsI IPOTEKAHUS pEaKMi MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
IpEJICTaBICHUH 00 3JIEKTpONIUTHYECKOW aucconuanuu. KadecTBeHHblE peakuud Ha HOHBI.
[TonsTHE O THIPONIHN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKHX BEIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOW peakIUH OT BO3IACHCTBUS PA3JIMYHBIX
(bakTOpOB, HCCIIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpOLEcca AUCCOLMALUN
KHUCJIOT, ILIENoYe U cojeil (BO3MOKHO HCIIOJIb30BAHME BUJEO MAaTEepUalioB), IPOBEJICHUE
OTIBITOB, WTIOCTPUPYIOIIUX TPU3HAKK MPOTEKaHHWS pEaKkUuil MOHHOro oOMeHa (oOpa3zoBaHHE
OocaJKa, BblIelIEHWE ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (FOpeHHe, peakluu pas3IokKeHUs, COCAMHEHUS),
pacrno3HaBaHWE HEOPraHMYECKHX BELIECTB C IIOMOIIBIO KAauyeCTBEHHBIX DPEAKIUHA Ha HOHBI,
pEeIIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CtpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aUMOJCICTBHE C MeTaUlaMM, HEMETaJUIaMH,
mienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyu€HHUE,
npuMeHenue. JlelicTBue XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U UX HaXO0XJEHHE B IPUPO/IE.

OOmast xapakrepuctuka 3JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbBIE MOAU(PUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJIOpOA, CTpoeHHUe, (U3NYeCKHe M XMMUYecKhe cBoucTBa. OKCHABI Cephl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKHUE peakiuH,
JeXale B OCHOBE MPOMBILIUIEHHOTO croco0a MOJIy4deHHs cepHOW KuciaoTel. llpumenenue
cepHoll kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibgaT-uoH. Haxoxnenue
ceppl M €€ COeOUHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHs. A30T, pacHpoCTpaHEHHWE B HpUpoie, (QU3UUEecKue u
XUMUYECKHe cBOiCcTBa. KpyroBopot azora B mpupojae. AMMHUaK, ero pu3ndeckue u XMMHUIECKUe



CBOIICTBa, Moy4yeHue u npuMeHeHue. Conu aMMOHMS, UX (U3HUECKHUE U XUMUYECKHE CBOWCTBA,
npuMeHenne. KayecTBeHHas peakuuss Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ TMOJy4YeHHE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT U
cneuuduyeckne). Mcnoiap3oBaHWEe HHUTPATOB M COJICH aMMOHHS B KAdeCTBE MHUHEPAIbHBIX
ynoopeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKaroleh cpelibl COeIUHEHUSIMU a30Ta (KUCIOTHbBIE
O, 3arps3HEHHE BO3]yXa, MOYBbI M BOA0EMOB). Pocdop, amaoTpornHble MOAUBUKALNN
docdopa, puznueckue u xumuieckue cpoiictBa. Okcupa docdopa (V) u dhochopHas kuciora,
dbusznyeckue M XHUMHUYECKHE CBOWCTBa, moiyueHue. Vcmonb3zoBanue QochaToB B KadecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapakrepuctuka 3y1eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUS. YTJIEpO/l, AJUIOTPOIIHbIE MOAU(UKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yrieposaa B mpupoe.
Oxcuppl yraepona, ux (GU3NYecKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJyuYeHUE U MPUMEHEHHEe. DKOJOornYeckue MpobiemMbl, CBI3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTEe3a TII00AIbHOTO TMOTEIUICHUS KJIMMaTa, MapHUKOBBINA 3QQeKkT. YroibHas KUCIOTa U e
conmu, uX (PU3MYEecKHMe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE W TNpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lMcmonp3oBanue  kapOOHAaTOB B OBITY, MEAMIIMHE,
MPOMBIIIICHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHayanpHbBIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHUSX YIIIepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YKCcycHas Kuciorta). llpuponHsie
UCTOYHUKU YIJIEBOJOPOAOB (Yroib, MPUPOIHBIA Tra3, HEPTb), MPOIYKThI UX NepepaboTKu
(OeH3uH), UX poJb B OBITY U MPOMBILUIEHHOCTH. [ToHATHE 0 OGMOJIOTMYECKH BaXKHBIX BEILIECTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKHUX U HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usndyeckue M XUMHUYECKHE CBOWCTBA, IOJIY4YEHHE U IpPHUMEHEHHE.
CoenuHenus kpemHusi B mnpupoje. OOmme mnpencraieHus o0 okcuae kpemuus (IV) u
KpeMHHEBOH KkuciaoTe. CHIIMKATHI, UX UCIOJIh30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimme
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGremsr
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakaromue (pU3NUYecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXHO
UCITIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3liaMi XJIOPUAOB (TaJIOTEHHUJIOB),
O3HAKOMJIEHHE C oOpa3luaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BHJICOMATEpPHAIIOB), HAONIOJCHWE TMporecca OOyriauBaHMsS  caxapa TMOJ  JCHCTBUEM
KOHIEHTPUPOBAHHON CEPHOI KHCIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBICHHOMN CEpHOI
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HakKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3UYECKUMHU CBOWCTBAMM a30Ta, (pocdopa W uUX coenuHEHHH
(BO3MO’KHO MCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMH a30THBIX B (POCHOPHBIX yrnoOpeHuUH,
NoJydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaKa, MpPOBEACHUE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHMA M (ocdar-uoH M H3ydYeHHE MPHU3HAKOB HX
MPOTEKAHUs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEAbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHUANIOB), U3yUYEHHE MOJeNIeld KpUCTANIMYECKUX PEeHIETOK aiamasa,



rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJyYyeHUE, COOMpaHue, paclio3HaBaHUE
Y U3yYCHHUE CBOWMCTB YTJIEKHCIIOTO ra3a, MPOBEICHHE KAaUYeCTBEHHBIX PEAKIM HAa KapOOHAT U
CUJIMKAaT-MOHbl W W3YYEHHE I[IPU3HAKOB HX MPOTEKAaHMS, O3HAKOMIICHHE C NPOAYKIUEH
CUJIMKAaTHOM MPOMBILIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajady 1o teme «Baxnenue
HEMETAJIJIBI M UX COCTUHCHUS.

MeTajiibl M MX COeIHMHEHHS

OOmas XapakTEepPUCTHKAa XWMHUYECKHX JJEMEHTOB — METAUIOB HAa OCHOBAaHWUU HX
nosnoxkeHus B [lepuonuueckoit cucteme xumudeckux anemeHToB . 1. MeneneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBs3b M METAJUIMYECKas KpUCTAJUITMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAJl HaNpsHKeHUW MeTauioB. DU3MYECKHEe U XUMUUYECKHE
cBoiicTBa MeTayioB. OOmMe CcrocoObl MONMy4YeHHsT METAUIOB. [IOHATHE O KOPPO3WU METaJlIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YYT'YH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[llenounbie MeTaswibl: nookeHue B [lepuoanyueckoit cucteMe XUMUYECKUX AJieMeHTOB /1.
N. MengaeneeBa, CTpoeHHE UX aTOMOB, HaXOXJeHUE B Mpupoae. PU3NUECKUE U XUMHUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayus). OKCUIBI M THAPOKCHIBI HATPpH U Kanus. [Ipumenenune
IIECIIOYHBIX METAILIOB M UX COCIUHCHHI.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJoxkeHue B [lepuogmueckoit
cucremMe xumMuueckux anemeHToB [[. M. MeHneneeBa, CTpO€HHME HMX aTOMOB, HAXOXICHHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus W Kajblvs. BaxkHeimme coennHeHus
KanbIus (OKCU, TUAPOKCU, cOoNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHToB . U.
MenneneeBa, CTpO€HHUE aToOMa, HaXxoXJaeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH/IA ATFOMHHHSI.

Kenezo: mnonoxenune B Ilepuonnueckoir cucreme xumuueckux »snemeHtoB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHHUE B npupoae. PU3NYeCKre U XMMHYECKUE CBOMCTBA
xene3a. Oxkcuapl, rujapokeunbl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3YYECHHUE PE3YNbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONBH30BAHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbI[Us U HATPHUS C BOJIOM (BO3MOYKHO UCTIOIh30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHHUs Keje3a B
KHCJIOpoJie  (BO3MOXXHO  HCITOJIb30BAaHHWE  BUIEOMATEPHANIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(I1I), mexau (II), HaGmroieHUEe U ONMKMCAaHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMH HATpus,
KaJIisg ¥ KaJbIHs (BO3MOXXHO HCITOJIb30BAaHHME BUIECOMATEPUATIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCU/IA LIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BakHeHIne MeTaJlIbl U UX COSITMHCHUS.

XuMus M OKpyXKamoLas cpeia

BemectBa u maTepuainsl B HOBCEIHEBHOM KU3HU 4YEJIOBEKA. be30omacHOe UCIIOIb30BaHUE
BEIIECTB M XWMHYECKHX peakiuii B ObiTy. IlepBas momMomp NpW XUMHYECKHX OXKOTax M
OTpaBJICHUSIX.



XUMHYECcKOe 3arps3HeHHE OKpYyKarolen cpepbl (MpeaeabHas JOMycTUMasi KOHIEHTpaLus
BemecTs, ganee — [1JIK). Poxb xumun B pereHun 5K0I0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJUMEPHBIE MAaTEPHAIBI).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISETCA
yepe3 UCIHOJB30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHSTH,
SABJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHanu3,  CHHTE3,  Kilaccuukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  HKCIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA 2PQPEKT, TEXHOIOTHSI, MATEPHAIIBL.

®uznka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIGKTPUYECKUI 3apsl, IPOBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHoe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3UYECKUE BEIUYUHBL,
€UHULbI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COIHILE.

buonorust: dotocunTes, apixanue, O6uocdepa, dKocUCTEMa, MHUHEpalIbHBbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BELIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JOCTHUTAIOTCS B X0J1¢ 0O0Y4EHHsI XUMHUHU B €IMHCTBE y4eOHON M BOCIMTATEIbHOM NESITEIEHOCTH B
COOTBETCTBUM C TPAJAWIMOHHBIMH  POCCHHCKHMH  COLMOKYJIBTYPHBIMH M  JyXOBHO-
HPABCTBEHHBIMH IICHHOCTSIMU, NPUHATHIMUA B OOIIECTBE NMPABWIAMH W HOPMAaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIeccaM CaMOTIO3HAHHMS, CAMOPA3BUTHS U COIIMAIN3AIIH 00YJaIOINXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHEHTALMH M PACHIMPEHHE OIbITa ACATEIbHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IECHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HacJEIUI0, NMOHMMAaHMs 3HA4YEHHs XMMHYECKOW HAayKH B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpManuei O MepeJOBhIX JOCTHKEHUSX M OTKPBITHAX
MHPOBOH M OTEYECTBEHHOH XHWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOHCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPEICTaBICHNUS O COIUAIBHBIX HOpPMax M MpPaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJJICKTHBE,  KOMMYHHKATHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIE3HOW,
y4yeOHOHCCIIeI0BaTENbCKONW, TBOPUECKOW UM JAPYIMX BHUAAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM /1€ATEILHOCTH MPH BBIIOJHEHUN y4eOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMIJIEHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBAapHUINEH C MO3UIMHM HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHOIECTBE M  XUMHYECKOW  PEaKIHy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH WM COCTABIISIONINE OCHOBY JIJIS
NOHUMAaHMUS  CYIIHOCTM HayyHOW KapTHHBI MHUpa, MpeACTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SIX YellOBeKa C MPUPOIHON Cpeod, O posu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBIEHHbIE Ha IOJyYeHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIECCOB W SIBJICHUH, I03HABaTEILHOM,
UH(POPMAIIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIIEHOW paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHHUECKUMH CpEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYCHHMIO M TO3HaHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOCKTHON M HCCIENOBATEIbCKON JEATENIFHOCTH, K OCO3HAHHOMY BBIOODPY
HaNpaBJICHHOCTH M YPOBHsI 00yueHUs B JalIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAaHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBEIO,
YCTAaHOBKM Ha 3/0pOBBIH 00pa3 >KMU3HH, OCO3HAHWE TIOCIEACTBHHA W HETPHATHE BPEIHBIX



MPUBBIYEK (YMOTPEOJICHUST AIKOTOJS, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBuil 0€30IacHOCTH TpHU OOpalleHHH ¢ XMMHYECKMMH BEIIECTBAMHU B OBITY U PEalbHOM
KU3HU;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO MPO(EcCHii  Tpya pa3IudHOro poJia, yBaXKEHHUE K
TPpyLy U pe3yJapTaraM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE NPUMEHEHUS
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIA BBHIOOP WHAMBUAYAIBHONW TPaeKTOPUU
POJODKEHUsST 00pa3oBaHUs € Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEeATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MTPO(ECCHOHATBHON Cpejie;

6) IK0JIOrH4eCKOr0 BOCTUTAHUS

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIIeCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBU OE30MacHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)K€ B CUTYyAlUAX, YIPOKAOLIKX 30POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEIOH, JJISl MOBBILICHUS! YPOBHS 3KOJIOTHYECKON
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOJIEM U MyTed WX pelIeHUs
MOCPEJICTBOM METOJIOB XUMUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
IIO3HABATEJIBHON, KOMMYHUKATUBHON M COLMAJILHOM IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX Ppe3ylbTaTOB BBIACISIOT 3HAYUMBIE IS (POPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUIN, TUNOTe3a, (aKT, CHCTEMa,
Ipoliecc, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENbHbIE,
KOMMYHUKATUBHBIE, PETYJISITUBHBIE), KOTOpPbIE 00€CIeunBarOT (POPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3osrble Jornyeckue 1eHCTBHUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MpPU OCBOCHHMHM 3HAHMIL:
pacKpbIBaTh CMBICII XUMHUYECKHMX MOHATHM (BBIAECNATH HMX XapaKTepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJs1 O0BICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUMN, BHIOMpATh OCHOBAHUS W KPUTEPHH IS KIacCU(UKAIIUU
XUMUYECKHUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTaHABIUBATH MIPUYMHHO-CIICJCTBEHHBIE CBSI3H
MEXIy 00BEKTaMU U3YUYCHHSI, CTPOUTH JJIOTUUECKUE PACCYKICHU (MHIYKTHUBHBIC, IeTyKTHBHBIC,
10 aHAJIOTHH), JeNIaTh BBIBOJBI U 3aKIIIOUEHUS;

yYMEHUE MPUMEHSATh B MPOIECCE MO3HAHUSA MOHATUA (NIPEAMETHBIE U METalPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, HCIOIh3yeMble B XUMHUH, MPeoOpa3oBBIBATH MIUPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJICJIbHbIEC MPEICTABICHUS — XUMUUYECKHUIM 3HAK (CUMBOJI DJIEMEHTA),
XuMu4eckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TPU pPEIIeHud Yy4eOHO-
MIO3HABATENIBHBIX 3a/ad, C Y4YETOM OTUX MOJENIbHBIX MPEJACTABICHUN BBIABIATE U
XapaKTepu30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U



XMMHYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIE CBS3U U
IPOTHBOPEYHS B U3YYAEMBIX MPOLIECCAX H SABICHUAX.

Ba3oBble ncciegoBaTe/bcKue IeiicTBUS:

YMEHME HCIOJIb30BaTh IOCTABJIICHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IIO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHre OmnbiTa MO IUIAHUPOBAHMIO, OPraHM3allid U MPOBEJICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAOII01aTh 3a X0I0M IPOLIECCca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAIHIO PA3TUYHBIX BUIOB
1 GOpM MPEACTABICHHS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAsT TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble I[0coOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMALIHIO;

yYMEHHUE IPUMEHSTh pa3IMuHble METObl U 3aIIPOCHI IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHHS y4EOHBIX M IMO3HABATEIbHbIX 3a7a4
OTIpEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHMS PA3TUIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy TpencTaBICHUS
nH(pOpMallMl ¥ WJUIIOCTPUPOBATh pEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U ©X KOMOUHALIUAMU;

YMEHHUE HCMOIb30BaTh M aHATU3UPOBaTh B Mpolecce y4yeOHOM M Hcciae0BaTelnbCKON
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIIOPTa
Ha COCTOSTHHE OKPY’KaIoLIe MPUPOJHOM CpeJibl.

KoMMyHUKaTHBHBbIe YHHBepcalbHble Y4eOHbIe el cTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juanora M (WIu) JUCKYCCHH) IO CYLIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBITOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYSHHBIE Pe3yIbTaThl TO3HABATEIIBHON NESTETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JIeJlaTh MPE3EHTALUI0 PEe3yJbTaTOB BBIMNOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1A0OPaTOPHOW pPabOTHl MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOI 0 MMPOEKTa);

YMEHUSI Y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIbHON U
HCCJIEIOBATENILCKON N1eATEIbHOCTH MPU PEUICHUH BO3HMUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
o0LIMX HMHTEPECOB M COIJIacOBaHMs MNO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpECTICHHE KPUTEPUEB 110 OI[CHKEe KadecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

Pery1ssTuBHBIE yHHBepcaabHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENILHO OMPEACIATh eI NeSITeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBAaTh M TP HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENLHOCTH, BHIOMPATH
HanOonee dS(QQeKkTuBHbIE CIMOCOOBI pelIeHHs YYeOHbIX W [O3HABAaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBUH NpU
BBIIOJIHEHUM 33JaHUN C yd4€TOM IIOJy4YeHMs] HOBBIX 3HAHHMH 00 M3y4aeMbIX OOBEKTax —



BCIIECTBAX MU pCaKUUAX, OHCHHUBATHE COOTBCTCTBUEC IMOJTYYCHHOI'O pE3yJibTaTra 3asIBJICHHOM Oeiu,

YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEAJIaraeMbIC B YCIIOBUHU 3aJaHUM.
HNPEIMETHBIE PE3YJIbTATbBI
B cocraBe npeaMETHBIX pE3yJIbTAaTOB IO OCBOCHUIO 005A3aTEIBHOIO COJEpPIKAHMS,

YCTQHOBJICHHOTO JaHHOM (exepanbHONW pabodell MporpamMMmoi, BBIJIENIAIOT: OCBOCHHBIC

O6y‘laIOH_[I/IMI/IC${ HAay4YHbIC 3HaHHs, YMCHHUA U CIIOCOOBI HeﬁCTBHﬁ, cneumbnqecm/le JJIA

HpG,I[MCTHOﬁ obnactu ((XI/IMI/IX», BUJbl OCATCIBHOCTU II0 IIOJTYYCHHUIO HOBOI'O 3HAaHUA, €ro

HHTCpIIpECTALlNH, npeo6pa30BaHmo U IPUMEHCHUIO B PA3JIMYHBIX y‘le6HHX H HOBBIX CUTYyallUAX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI

oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYla, XUMUYECKUU
9JIEeMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIEeCTBO, CMech (OZHOpOAHAS U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHasi M MOJIEKYyJspHas macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas A0S XHUMHYECKOTO
JJIEMEHTAa B COEAUHEHMM, MOJIIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHIIATENIEHOCTh, CTENICHh OKUCIICHUS, XUMUYEeCKast peakius, Kiaccuduramnms
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBOM 2P eKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pauyc aromMa, XUMHUYecKas CBS3b,
NOJIIpHAasl M HEIOJIIpHAasi KOBAJICHTHAs CBs3b, MOHHAs CBS3b, MOH, KAaTMOH, AHUOH,
pacTBOp, MaccoBas J0JIs1 BellecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHH M IPUMEHATH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBJi€HHUS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAUHEHMSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMmynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAs! U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbich [lepunoandeckoro 3akona JI. . MenneneeBa: 1eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepmonnueckoil cucTeMe, 3aKOHOB COXPAHEHMsSI MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOTaIpo;

ONKCHIBaTh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX DJIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMEe TMEPHOABI, COOTHOCHUTH
o0o3HaueHus1, KoTopele UMeroTcst B Tabnuue «llepuonnyeckas cucremMa XMMUYECKHX
anemeHToB [I. Y. MeHaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsia sapa, oOllee 4YHUCIO 3JIEKTPOHOB H
pacrnpeziefieHue X Mo JIEKTPOHHBIM CII0SIM);

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEIIOBOMY

s dekry);



XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWMCTBA BEIIECTB Pa3ITUYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE IIpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3JINYHBIX YCIOBHUSX;
BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpE, MPOBOJAUTH PACUYETHI [0 YPABHEHUIO XUMUYECKOM peaKIuu;

IIPUMEHSATh OCHOBHBIE OIEpPALlMU MBICIUTEIBHON NEATENbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHIO0, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — JJI M3Y4YEHHS] CBOWCTB BEIIECTB M XMMHYECKUX PEaKILIUi,
€CTeCTBEHHO-HAy4YHbIE ~ METOJAbl ~ TO3HaHWs  —  HaOmIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICTICHHBIN);

cleoBaTh IIpaBWJIaM IOJb30BAaHUS XUMHYECKOM TMOCYyI0M U  J1a0OpaTOpHBIM
o0opy/soBaHUEM, a TaKXkKe IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
U CcOOMpaHUIO0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJA M KHCIOpPOJA), MPHUTOTOBICHHUIO
pacTBOPOB C ONpPENECIEHHON MacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEJIOUYEH U
KHCJIOT C TIOMOIIBI0 UHIMKATOPOB (JIakmyc, peHodTanenH, METUIIOpaHK U IPyTue).

K koHny oOyueHus B 9 kiacce IpeaMETHbIE pe3ylbTaTbl HA 0A30BOM YPOBHE JOJIKHBI

oTpaxatb cHOPMHUPOBAHHOCTh Yy OOYUAIOLIUXCSI YMEHHI:

PAacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKMX IOHATHI: XMMHYECKHHM JJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEIECTBO, CJI0KHOE BEIIECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XMMHUYECKas peaklHs, XMUMHYECKas
CBSI3b, TEIUIOBON 3((EeKT peakuuu, MOoJb, MOJSIPHBIA 00BEM, pacTBOp, DIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMs, pPEeakUUd HOHHOro OOMEeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOoOpaTUMbIE pEaKluHy,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE ~ PEAaKIUH,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHME€ M BOCCTaHOBJIEHUE, AJIOTPONHs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(koBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHMHUYECKOM pEeaklMH, IPEeAeIbHO JIONyCTUMAas
koHueHrpanus [1/IK Bemecrsa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWYECKUX IOHATUM U IPUMEHATH JTU
MTOHATUS ITPU ONMCAHMM BEIIECTB U UX MPEBPAICHU;

UCTOJIb30BaTh XUMHUECKYI0O CHMBOJHMKY JJISI COCTaBlIeHHMS (OpMyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OIpPENEIATh BAJICHTHOCTb M CTCNEHb OKUCICHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, IPHUHAJICKHOCTb BELIECTB K OINPEACIEHHOMY
KJIacCy COENMHEHHMH Mo (QopmyliaM, BHJI XMMHUYECKON CBS3U (KOBaJEHTHAas, UOHHAS,
METaJUIn4YecKas) B HEOPraHMYECKUX COEJUHEHUSAX, 3apsii HMOHAa IO XHMUYECKOH
(dopmyIne, XxapakTep cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKHUX COCIUMHEHUH, THII
KPUCTAJZIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;



packpsiBaTh cMbIci [lepuoanueckoro 3akona /{. . MenneneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHME: OIMHUCHIBATH U XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoarpynma (A-
rpymma)» u «mobounas moxarpymnma (b-rpymnma)», Manmeie W OOJbIINE TEPUOIBI,
COOTHOCHTH 0003HAueHHs, KOTOpbIE HUMEIOTCSI B MEPUOAWYECKON Tabnmie, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YMCiIo AMEKTPOHOB U PACIpeeNieHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB JJIEMEHTOB M HX
COCIMHEHUH B IpeJeax MalbIX IMEPUOJIOB U TJABHBIX MOJATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKLUU BEIIECTB, 110 TEIJIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OOHIME W CHenu(UYecKHe XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, ITOATBEPK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUUALMU KUCIIOT, HIEJI0UYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS PEaKlUid,
MOJATBEPXKIAIOIINX CYIIECTBOBAHME TE€HETHYECKOW CBS3M MEXKIY BelleCTBAaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXXHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa Mo (opMylie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKiny;

coOnrofaTh MpaBuja TMOJB30BAHUS XMMUYECKOW TMOCYJ0M U J1abopaTOPHBIM
o0opy/soBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIMHU, MOATBEPKAAIONINE KAUECTBEHHBIN COCTaB Pa3JIMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMUJI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, CylbdaT-, THAPOKCUI-UOHBI, KATHOHBl AMMOHHS W HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIEHUE MPUUYMHHO-CIIEACTBEHHBIX
CBSI3€M — JUIsl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAaHUS — HaONIOJIEHHWEe, W3MEPEHHEe, MOJCIUPOBAHUE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

Ne

HaumenoBanue pa3jiesioB

KoaudecTBO 9acoB

KonTpoabu

IIpakTHyeck

dyeKkTpoHHbIE (LM POBbLIE)

n/m | ¥ TeM NpOorpamMmbl Beero o0pa3oBaTejibHbIE PeCypChI
ble padoThbI ue padboThbl
Pazgea 1. [lepBoHavaibHbIe XUMHUYECKHUE TOHATHUSA
Xumust — BakHas 00J1acThb
1.1 CCTCCTBOSHAMHA 1 5 2 bubaunoreka I{OK https://m.edsoo.ru/7f41837¢c
MPaKTUYECKON
JIeSITEILHOCTH YEJIOBEKa
1p | Bemecrsan xumuseckue 15 1 Bu6mmoreka [TOK https:/m.edsoo.ru/7f41837¢
peakiu
Htoro no paznemny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe I HCOPraHUYECKUX BelIECTB

Boznyx. Kucnopon.

2.1 6 bubaunoreka I{OK https://m.edsoo.ru/7f41837¢c
ITousatie 00 OkcHImax

2.2 Bonopon.Ionstue o 8 1 bubaunoreka I{OK https://m.edsoo.ru/7f41837¢c
KHUCJIOTaX U COJISIX
Bopa. PactBopsl. [lonsitue )

2.3 5 1 1 bubaunoreka I{OK https://m.edsoo.ru/7f41837¢c
00 OCHOBaHUAX
OCHOBHBIE KJIACCHI

2.4 HEOpraHMYEeCKUX 11 1 1 bubmmoreka LIOK https://m.edsoo.ru/7f41837c
COeTMHEHNN

Hroro 1o pasneny 30
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Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1emMeHToB /I. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuH

[lepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema
3.1 XAMHYECKHUX 3JIEMEHTOB /[. 7
N. MenpeneeBa. CtpoeHue
aToma

bubanoreka IIOK https://m.edsoo.ru/7f41837¢c

XUMHYECKAA CBIA3b.
OKHUCIIUTENBHO-

3.2 8 1 bubaunoreka I{OK https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTCIIbHBIC
peaknuu
Hroro no pazaeny 15 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 68 4
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9 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB DJieKTpoHHbIE (IIU(poBbHIE)
n/n | ¥ TeM NPOrpaMMbI Beero | KOHTPOuIbH | IIpaKkTHYeCK | 5has0patennubie pecypebl
ble padoThbI ue padboThbl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
[ToBTOpEeHME U yriayOJieHNe
1.1 3HaHUI OCHOBHBIX Pa3/IciioB 5 1 bubnuoreka IHOK https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
1.2 OcroBribic 3aKOHOMCPHOCTH 4 bubmmorexka IHOK https://m.edsoo.ru/7f41a636
XUMHUYECKHX PEAKIIHI
DIEKTPOTUTHIECKAS
1.3 nuccoruanyst. XUMHUYECKUE 8 1 1 bubnuorexa IHOK https://m.edsoo.ru/7f41a636
peaKIiy B pacTBOpax
Hroro no pazgeny 17
Pa3znen 2. HemeTasuibl U MX cOeIMHEHMSI
OO1mast xapaKTepUCTHKA
2.1 XUMHYECKHX DJIEMEHTOB 4 1 bubanoreka I{OK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO6mas xapakTepucTHKa
2.2 XHMITHECKHIX SJICMEHTOB 6 bubmoreka ILIOK https://m.edsoo.ru/7f41a636

VIA-rpynmel. Cepa u e€
COEIMHEHUS
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OO01as xapakTepuCTHKA
XMUMHYECKUX 3JIEMEHTOB

2.3 VA-rpymmer. Asor, hocdop 7 bubanoreka IJOK https://m.edsoo.ru/7f41a636
Y UX COCIUHEHUS
OO0m1as XxapakTepucTUKa
2.4 XAMITHECKHX SJICMCHTOB 8 bubmmorexka IIOK https://m.edsoo.ru/7f41a636
IVA-rpynnel. Yrnepoa u
KPEMHHI U UX COCTUHECHUS
Htoro no paznemny 25
Pa3zgen 3. MeTa/iILI M BX COeTUHEHU S
3.1 OO01111e cBOICTBA METAIIIIOB 4 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
3.2 Baxneiiue Meranst # nx 16 bubaunorexa I{OK https://m.edsoo.ru/7f41a636
COCTUHCHHUS
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 Bermecrsa n marepuail 8 3 bubaunorexa I{OK https://m.edsoo.ru/7f41a636
JKU3HU YeIoBeKa
Hroro no pazneny 3
PesepBHoe Bpems 3 bubnmoreka LIOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumusi: 8-# kiacc: 6a30BbIi yPOBEHB: YUEOHUK; S-¢ U3MaHue, nepepaboTannoe, 8 kimacc/
['abpuensn O.C., OctpoymoB N.I'., CnankoB C.A. Akunoneproe oomectBo «M3aareapcTBo
«[IpocBemenue»

* Xumus, 9 kmacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A. AKIIMOHEpHOE 00IIECTBO
«3narennbcTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
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