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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMSI COCTABJIIEHA Ha OCHOBE TPEOOBAaHUU K pe3yJbTaTaM OCBOCHUS
OCHOBHOM 00pa30oBaTeIbHON MpPOrpaMMbl OCHOBHOTO oOImero oo6paszoBanus, mnpeactaBieHHbIX B GI'OC OOO, a Takke Ha OCHOBE
benepanbHOI paboyeit MporpaMMbl BOCIIUTAHUS U ¢ YUETOM KOHIICTIIIMH MPENoiaBaHus y4eOHOro mpeamMera « XUuMUs» B 00pa3oBaTelIbHbIX
opranuzanusix Poccuiickoit @enepanuu.

[Iporpamma 1o xuMHMM Aa€T NpEACTABICHHE O IeNisAX, oOuie cTpaTernu OO0y4deHMs, BOCIUTAHHUS W Pa3BUTHUA OOYYarOIIMXCS
CpelCTBaMMU y4yeOHOTO MpeAMETa, YCTaHABIMBAET 00s3aTeNbHOE MPEIMETHOE COAEp)KaHME, NMPEeAyCMAaTPUBACT paclpeesieHHe ero o
KJIacCaM M CTPYKTYpHPOBAaHHME IO pasfenamM M TeMaM IpPOorpaMMbl [0 XUMHH, OIPEAEISET KOJWYECTBEHHBIE M KAadECTBEHHBIC
XapaKTEPUCTUKH COJIEPIKAHNS, PEKOMEHAYEMYIO ITOCIIEN0BATEIBHOCTh U3YUEHUS XUMUHN C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX
CBsI3eH, JIOTMKU Y4eOHOro Ipoliecca, BO3PACTHBIX OCOOCHHOCTEW O0y4aromMXcsi, ONpeaessieT BO3MOKHOCTH MpeaMeTa s pealu3aluu
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTENIbHOI NMpOrpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKxke
TpeOOBaHUN K pe3yibTaraM OOy4YeHUss XUMUU Ha YPOBHE IleJie M3ydeHHs MpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABaTEIbHOU
JeSITeIbHOCTH 00YYaroIIerocsi o OCBOGHUIO Y4EeOHOTO COIepP KaHuUs.

3HaHWE XUMHUHM CIYXUT OCHOBOW Ui (DOpMHUPOBAaHUS MHPOBO33PECHUS OOYUAIOMIETOCs, €ro TMPEACTaBICHHA O MaTepUaTbHOM
€IMHCTBE MHPA, BAXKHYIO POJIb HTPAIOT (POPMUPYEMbIE XUMHEH MTPEICTABICHUS O B3aUMOIIPEBPALICHUSX YHEPTUU U 00 IBOJIOIIUH BEIIECTB
B NIPUPOE, O MyTAX PEIICHUs II00aJbHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS UYEIOBEUYECTBA — CHIPHEBOM, YHEPreTUUECKOM, MUIIEBON U
HKOJIOTMUYECKON 0e30MacHOCTH, MPOoOIIEM 3IpaBOOXPAHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET peanu3aluy BO3MOXKHOCTEN Il CaMOPa3BUTHUS U (OPMUPOBAHUS KYJIbTYPbl IMYHOCTH, €€ 001Iel U PyHKIIMOHATLHOMN
I'PaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHHE MBIIIJICHUS ¥ TBOPUECKUX CIIOCOOHOCTEH OOYUYaIOMIMXCs, HABBIKOB MX CAMOCTOSITEIbLHOU y4eOHOU
JESITeIbHOCTH, OKCICPUMEHTAIbHBIX M HCCIIEI0BATEIbCKUX YMEHHH, HEOOXOMUMBIX Kak B IOBCEAHEBHOH JKHM3HHM, TaK W B
npodeccuoHaNbHON e TENHHOCTH;



3HaKOMHUT €O creluu(pUKOl HayyHOrO MBILIUIEHUS, 3aK/IabIBAET OCHOBBI LIEJIOCTHOTO B3IVIA[a HAa €IMHCTBO IPHUPOJBI U YEIOBEKA,
ABJISICTCS OTBETCTBEHHBIM 9TaNoOM
B (DOPMHUPOBAHUYU ECTECTBEHHO-HAYYHON I'PAMOTHOCTH O0YYaIOIINUXCS;

croco0CcTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBCHHO-HAYYHBIM 3HAHUSM, K MPUPOJC, K YSIOBEKY, BHOCUT CBOM
BKJIQJI B 9KOJIOTMYECKOe 00pa3oBaHue 00yJaromuxcsl.

Z[aHHI)Ie HaIIpaBJICHUA B 06y‘ICHI/II/I XHMHH 00€CIICUYNBAIOTCS Cl'IeI_II/I(i)I/IKOI\/'I COACPIKaAHUA y‘le6HOI‘O npeameTa, KOTOpBIfI ABJIACTCA
IeJarorn4cCKu agaliTHpOBaHHbBIM OTPAKCHUCM 0a3oBoM HayKN XUMHUHU Ha OHpeI[eJ'IéHHOM Jramne eé Pa3BUTHA.

Kpr XUMHHU Ha YPOBHC OCHOBHOI'O 06IHCFO 06p330BaHI/I}I OpPUCHTHUPOBAH Ha OCBOCHUC 06yanOIJ_II/IMI/ICSI CUCTCMbI IICPBOHAYAJIBHBIX
MOHSATHHI XHUMHH, OCHOB HeOpFaHquCKOﬁ XUMHHU 1 HCKOTOPBIX OTACIIBHBIX 3HAYUMBIX MOHATHHI OpFaHI/I‘leCKOﬁ XUMHU.

CtpykTypa copepxaHusi MporpamMMbl N0 XUMHHM CHOPMHUpPOBAHA HAa OCHOBE CHCTEMHOTO moaxoaa kK e€ usydeHuro. CojaepikaHue
CKJIQ/IBIBAETCS U3 CUCTEMbI TIOHSTHI O XMMHYECKOM SJIEMEHTE U BEIIeCTBE U CUCTEMBI MOHATUN 0 XUMUUYECKOH peakiuu. O0e 3T CUCTEMbI
CTPYKTYPHO OpraHM30BaHbl MO MPUHLHUITY IOCJIEI0BATENIbHOIO PA3BUTHS 3HAHWNW HAa OCHOBE TEOPETUUYECKUX IMPEACTABICHUN pPa3HOrO
YPOBHS:

— ATOMHO-MOJICKYJISIPHOI'O YYCHHA KaK OCHOBBI BCCTO €CCTCCTBO3HAHMA,

[Tepuonuueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHHU;

— Y4YCHUA O CTPOCHHUH aTOMa U XUMHYECKOM CBs3HU,

MpeICTaBIeHUI 00 AJIEKTPOIUTUYECKON TUCCOIMAIINY BEIIECTB B PACTBOPAX.

Teoperndeckre 3HAHUS pacCMaTPUBAIOTCS HA OCHOBE OHMIMPUYECKH TOJIYYEHHBIX M OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCTIeI0OBAaTeIbHO OT OJIHOTO YPOBHS K JPYroMy, BBINONHAS (YHKIMH OOBSICHEHHS W TPOTHO3HPOBAHMS CBOMCTB, CTPOCHUSA U
BO3MOKHOCTEH MMPAKTUYECKOTO IIPUMEHEHHUSI U TIOJIy4EHHS U3Y4aeMbIX BEIIECTB.

OcBoeHune mMporpaMMbl MO0 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHHIO MPEACTABICHUS O XUMHUYECKON COCTABISIONICH HAyYHOW KapTHHBI
MHpa B JIOTUKE €€ CUCTEMHOM MPUPOBI, LICHHOCTHOIO OTHOILICHMS K HAYYHOMY 3HAHUIO U METOJAM I03HaHUA B Hayke. M3ydeHune xumun
MPOMCXOJUT C MPHUBIICYEHUEM 3HAHUN U3 paHee M3YyUYEHHBIX y4eOHBIX mpeameroB: «Okpyxkaromui mup», «buonorus. 5—7 kiaccel» u
«®Dusuka. 7 Kiace».



[Ipu U3ydeHUr XUMUHU MPOUCXOAUT (GOPMUPOBAHKME 3HAHUIM OCHOB XMMHUYECKON HAyKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS,
MPAKTUYECKON JESATEIIbHOCTH YelIOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYphl. 3ajada yd4eOHOTO IMpeAMeTa COCTOUT B
(OpMHUPOBAaHUHM CUCTEMBl XMMHYECKUX 3HAHUI — BaKHEHUIIMX (DaKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHUX IOJOXKEHUH, JTOCTYIHBIX
000011IeHuIT MUPOBO33PEHUYECKOT0 XapaKTepa, sI3bIKa HayKH, B MPUOOIIEHUN K HAYYHBIM METOJAM IO3HAHMS NMPHU U3YYEHHH BELIECTB U
XUMHYECKUX peakiuii, B (OPMUPOBAHUHM M PA3BUTHH MO3HABATEIbHBIX YMEHUI M UX NPUMEHEHUU B y4eOHO-TIO3HABATEIHHONW U yueOHO-
HCCIIeI0BATENBCKON IeATEeIbHOCTH, OCBOCHUH MPaBUII 0€30MAaCHOTO OOpaIlleHus ¢ BEIECTBAMU B TOBCEHEBHON KU3HHU.

HpI/I HN3y4YCHHUU XUMHH HAa YPOBHC OCHOBHOI'O 0611161"0 06p330BaHI/IH Ba’XHOC 3HAYCHHC ano6penH TaKueC IICJIU, KaK:

— (pOpMUPOBAHNE HHTEIUVIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY
MPUHATHIO PELIEHUH, CIIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSAM KU3HU;

— HAIMPaBJIECHHOCTh OOYUYEHHS HA CUCTEMAaTHYECKOE MPUOOIICHNE 00YUAIOMIUXCS K CAMOCTOSATENIbHON MO3HABATEIbHON JIEATEIbHOCTH,
Hay4YHBIM METOJIaM MO3HaHUs, HOPMUPYIOIIIM MOTHUBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— o0ecreueHne YCJIOBUM, CIOCOOCTBYIOIMIMX MPUOOPETEHHIO OOYYaIOIIMMUCS OIbITa Pa3HOOOpPA3HOW NeATeNbHOCTU, MO3HAHUS M
CaMOIIO3HAHHUS, KJIFOYCBBIX HABBHIKOB (KJIFOUEBBIX KOMIIETCHITUI), HMMECIONIMX YHUBEPCAIbHOE 3HAYCHHWE I PA3IUYHBIX BHUIOB
JESITETLHOCTH;

— ¢hopmupoBaHue oOmeld GYHKIIMOHAIHPHOM U €CTeCTBEHHO-HAyYHOW T'PaMOTHOCTH, B TOM YHCIIe YMEHUU OOBSICHSTH U OIICHUBATH
SIBJIICHUSI OKPY’KAIOIEr0 MUPA, UCTIONB3Ysl 3HAHUSI U OIIBIT, MOJYYCHHbIE TIPU U3YYEHUH XMMUU, TPUMEHSTh UX MPU PEIICHUU MPOOJieM B
MOBCEAHEBHOW XU3HU U TPYAOBOM ACATEIBHOCTH;

— ¢opMupoBaHre y OOyYarOMIMXCS TYMaHHCTUYECKUX OTHOIICHUW, MOHUMAHHS IICHHOCTH XHUMHYECKHX 3HAHWHU IS BBIPAOOTKH
HKOJIOTHYECKH I11eJIeCO00Pa3HOTO MOBEJCHUS B OBITY M TPYJIOBOW JAESITEILHOCTH B IIENISIX COXPAHEHHUS CBOETO 370POBBSl U OKPYKAIOIIEH
MIPUPOIAHOMN CPENBI;

— pa3BUTHE MOTHBAIMU K 00YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE YCBOEHUS 00IIEUETOBEUECKUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIs 1 HaNPaBIEHHOCTH JaIbHEHUIIET0 00yUIEeHHUS.

OO1ee yuCIIO YacoB, OTBEIEHHBIX JJISi U3YYEHUS] XUMUU HAa YPOBHE OCHOBHOTO 001Iero oOpasoBaHmus, coctapiser 136 yacoB: B 8
Kiacce — 68 yacoB (2 yaca B Hezento), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEP)KAHUE OBYYEHUSA
9 KJIACC
BemecTBo H XuMHYeCKas peakius

HepI/IO,Z[I/I‘IeCKI/Iﬁ 3aKOH. Hepyloz{nquKa;I CHUCTCMA XUMHUYCCKHUX 3JICMCHTOB J:[ H. Menpaeneena. CTpO@HI/Ie aTOMOB. 3aKOHOMepHOCTI/I B
W3MEHEHHUHU CBOMCTB XMMHYECKHUX JIEMECHTOB IICPBLIX TpéX IepuoaoB, KaJinid, KaJbIOHUA U UX COCJIMHEHUIN B COOTBETCTBHUU C IOJIOKECHHUEM
SJICMCHTOB B HepHOZ[H‘IeCKOﬁ CUCTCMC U CTPOCHUCM HUX AaTOMOB.

CTpOGHI/Ie BCIIIECTBA: BHMJbl XUMHUUYECKOM CBSI3U. THIBI KPUCTAJUIMICCKHUX peHIéTOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIIA
KpHCTaHHquCKOﬁ pCHIéTKI/I U BUJIa XUMHYECKOM CBSI3H.

Knaccmbnxauw{ N HOMCHKJIaTypa HCOPIraHNMYCCKUX BCIICCTB. XHUMHYECKHE CBOMCTBA BCHICCTB, OTHOCAIINXCA K Pa3JIMYHBIM KJIaCCaM
HCOPTaHNYCCKUX COGIIHHCHHfI, TCHCTUYCCKAA CBA3b HCOPraHMYCCKNX BCHICCTB.

Knaccmbnxannx XUMHNYCCKHUX peaKuHﬁ II0 pa3/IMYHbIM IIPHU3HAKaAM (HO YUCIY U COCTABY YYACTBYIOIIMX B pCaKIUMMU BCHICCTB, IIO
TCILIOBOMY 3(1)(1)eKTy, 10 UBMEHEHHUIO CTCIICHEW OKMCIICHHUS XMMUUYCCKUX 3JICMCHTOB, I10 O6paTI/IMOCTI/I, 10 Y4aCTHIO KaTanﬂsaTopa). DK30-
U OHAOTCPMHUUCCKHUEC PCAKIINH, TCPMOXUMHNYCCKUC YPABHCHUA.

[TonsiTue o ckopocth xXuMHYeckoil peakuuu. [loHsTHE 00 OOpaTHMBIX M HEOOPATUMBIX XUMHUYECKUX peakiusax. [loHsTue o
TOMOTEHHBIX U IeTeporeHHbIX peakuusax. [lonarue o karanuse. [lonstrne 0 xumMuyeckom paBHOBeCUU. PAKTOPHI, BIUSIOMINE HA CKOPOCTh
XUMHYECKOW PEAKIIUH U TIOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKUCTUTENIPHO-BOCCTAHOBUTEIBLHBIE PEAKIINHU, AJIEKTPOHHBIMA OallaHC OKHCIUTEIhbHO-BOCCTAHOBUTENBHON peakiuu. CocTaBieHHe
YpaBHEHUM OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM C UCTIOJIb30BAHUEM METO/Ia DJIEKTPOHHOTO OaaHca.

Teopus 37AEKTPOIUTHUECKON AUCCOUALUMU. DIIEKTPOJIUTHI U HEAIEKTPOIUThl. KaTHOHBI, aHMOHBI. MeXxaHu3M MCCOLUAIMN BELECTB
C pa3IMYHBIMU BUAAMH XUMHUYECKOM cBs3U. Ctenens aucconnanuu. CHIbHBIE U ClIa0ble JIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y cnoBHs IPOTEKaHHUs peaKLUii HOHHOTO 0OMeHa, TIOJHbBIE U COKpAIIEHHBIC HOHHbBIE YPaBHEHHSI PEaKIIUi.
CBolicTBa KUCJIOT, OCHOBAaHUH M COJIEH B CBETE MPEICTABICHUN 00 AJIEKTPOIUTHUCCKON auccoruanuu. KauecTBeHHbIE peakiiud Ha HUOHBI.
[TonsiTHE O TUAPOIU3E CONEN.



Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C MOJEIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEUIECTB — METAJUIOB M HEMETAUIOB (rpaduTa u aamasa),
CIIOKHBIX BEUIECTB (XJIOpHUJA HATPHs), WCCICIOBAHHE 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOW PEAaKIMH OT BO3JACHCTBUSA pa3IUYHBIX
(baxTOpoB, UCCIENOBaHUE SJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpoIlecca AMCCOLMAIMM KHUCIOT, IIeJo4eld W cosiel (BO3MOXKHO
UCTIOJb30BAHNE BHUACO MATEPHAJIOB), IMPOBEJCHUE ONBITOB, WILIIOCTPUPYIONIMX NPU3HAKH MPOTEKAHUS pEaKIuii HMOHHOTO OOMeHa
(oOpa3oBaHMe ocajiKa, BBIIEICHUE Ta3a, 00pa30BaHUE BOJbI), ONMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu pasiokKeHus,, COeTUHEHHUS ), PACIIO3HaBaHNE HEOPTaHMYECKHUX BEIIECTB C TOMOIIBIO KaYeCTBEHHBIX PEaKIINN
Ha WOHBI, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTtanabl 1 ux CcoeqUHeHUuA

OO01mas xapakTepucTHKa rajoreHoB. OCOOCHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTeNeHH okucieHus. CTpoeHue u Qpuandeckue
CBOICTBA IPOCTBHIX BEILECTB — rajOreHOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpe Xjopa (B3aUMOJEHCTBHE C MeTaJlllaMH, HEMETallJlaMH,
miesoyamu). Xnopoogopol. CossiHast KMCII0Ta, XUMHUYECKHUE CBOWCTBA, MOJIydeHue, puMeHenue. JleiicTBue Xjaopa U XJI0poBOAOpOaa Ha
OpraHu3M 4ejoBeka. Baknelye XI0puabl U UX HaX0XKIEHUE B IPUPOJIE.

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHble CTeNeHU okucieHus. CTpoeHue u
(dbu3nuecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(PHUKAIIUYA KACIOPO/ia U cepbl. XUMUYECKUE CBOWCTBA
cepsl. CepoBoIOPOI, CTpOeHHUE, (PU3NUECKUE U XUMUYECKHEe CBOMCTBA. OKCHIBI Cephbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHI0B. CepHas
KHCJIOTa, (PU3MYECKHUE U XMMHUUYECKHE CBOMCTBa (OOIME Kak MPEJCTABUTENs Kiacca KUCIOT U crienuduieckue). XuMUYECKUE PEaKIln,
JeXKallue B OCHOBE MPOMBIIUICHHOTO croco0a MmonydeHus cepHor KUCIOThL. [IpuMeneHue cepHoil KuciaoThl. ColM CEpHOW KUCTOTHI,
KaueCcTBEHHAas peakius Ha cynbdaT-uoH. HaxoxaeHnue cepbl U €€ COeIMHEHUN B MIPUPOJIe. XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIEH CpeIb
COCIMHEHUSIMU CEPhI (KUCIOTHBIC JOXKIU, 3arPsA3HEHNE BO3IyXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBpaICHUSI.

OO6mas xapaktepuctuka 3jeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIE CTETNEHU OKHUCICHUsS. A3OT,
pacnpocTpaHeHue B TNpupoje, (uU3Mueckrue W XMMUYeckue cBoiicTBa. KpyroBopoT azora B mpuponae. AMMHaK, ero (uU3HYecKHe u
XMMHUYECKHE CBOWCTBA, OJTydeHHne U npuMeHnenue. Comu aMMOHUS, UX (pU3HUECKre U XMMHYECKUE CBOWCTBA, mpuMeHeHne. KauecTBeHHas
peaxiysi Ha MOHbI aMMOHHUA. A30THasl KUCIIOTa, €€ MmoydeHue, pusndeckne 1 XMMHYECKUe CBOMCTBA (00IMe KaK MpeacTaBuTeNs Kiacca
KHUCIIOT U crienuduueckue). Mcnonb30BaHre HUTPATOB M COJICH aMMOHMSI B KaUeCTBE MUHEPATBHBIX YI00peHHi. XUMHUeCKoe 3arpsi3HeHHe
OKpYyXKaromieil cpeapl COeIUHEHUSIMU a30Ta (KUCIOTHBIE JOKIU, 3arpsi3HEHHE BO31yXa, MOYBBI U BOJIOEMOB). Dochop, amioTpomHbie
monudukanuu Gocdopa, pusnueckue u xummuyeckue coiicrea. Okeuna docdopa (V) u pochopnas kucnora, GuU3nIeckrue 1 XUMUIECKHE
CBOICTBA, nosnydenue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPAIBHBIX yIOOPEHUH.



OOmas xapakrepuctuka 31eMeHTOB [VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCIICHHUA. YTIEepos,
AJJIOTPOIHBIE MOJU(UKALIUY, PACIPOCTPAHEHNE B MpUpPoAe, GU3NUECKUe U XMMHUUYECKUe cBoMcTBa. AncopOuusi. Kpyrosopot yriepona B
npupoae. Okcuabl yriaepoaa, ux (pU3MYecKue M XMMHYECKHE CBOICTBA, JEWCTBHE HA JKUBbIE OPTraHU3MBbI, MOJYyYEHUE U MPUMEHEHHE.
DKojoruyeckue npoOiaeMsbl, cBA3aHHbIE ¢ OKkcuaoM yriepoaa (IV), rumoresa riodanbHOrO MOTEIUIEHHS KJIMMaTta, MapHUKOBBIN 3(QEeKT.
VYrosbHas KUCIOTA U €€ cOoJli, X PU3NYECKHEe U XUMUYECKHE CBOMCTBA, MOIy4YeHHEe U TpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHsbl. Vcnonp3oBaHne KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIITIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauaabHbIe TOHATHS 00 OpraHMYECKUX BEIIECTBaX KaK O COSAMHEHHSIX yriepoaa (MeTaH, 3TaH, STHJIEH, alleTWJIEH, dTaHOII,
TIIMLIEPUH, YKCyCHas KucioTa). [IpupoaHble UCTOYHUKHU YTIEBOAOPOIOB (Yroiib, IPUPOAHBIN Ta3, HEDTh), MPOAYKTHl UX MEepepadOTKH
(6eH3uH), UX POJib B OBITY U MPOMBIIIUICHHOCTH. [loHSATHE 0 OMOIOTHYECKH BaXKHBIX BEIIECTBAX: XKUpaX, OelKkax, YIJIeBoAaX — U UX POJIHU B
KU3HM YelloBeka. MarepuanbHOe eJMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnueckne M XUMHUYECKHME CBOWCTBA, MojydyeHue M npuMmeHeHue. CoeauHEHHS KpeMHHsI B mpupoje. OOuiue
npencrasieHuss o0 oxcuae kpemHus (IV) m kpemuueBoil kucinore. CHIMKaThl, UX HCIHOJIb30BAHME B OBITY, B INPOMBIIUIEHHOCTH.
Baxneiiue crpouTenbHble MaTepuaibl: KepamHKa, CTEKJIO, IIeMeHT, OeToH, xkene300eToH. [Ipobiembl Ge30macHOro MCIob30BaHUS
CTPOMUTENIBHBIX MaTEPUAJIOB B ITIOBCEAHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm .

n3ydeHue o0pas3oB HEOPraHUIECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEICHNE KAUECTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U
HAOJIOZICHNE TPU3HAKOB WX TPOTEKAHHsI, OMBITHI, OTpa)karoliue (U3NIECKHe M XUMHUYECKHE CBOWCTBA TaJOTCHOB M WX COCIWHEHUIM
(BO3MOKHO HCIOJIB30BaHUE BUAEOMATEPHAIIOB), O3HAKOMIIEHHE ¢ 00pa3liaMu XJIOPUAOB (TaJlOreHUI0B), O3HAKOMIJIEHHE ¢ 00pa3liaMu cepbl
u e€ COeIMHEHUSIMH (BO3MOXXKHO HCIOJb30BAHME BUJEOMATEpUANIOB), HAOJIOJEHUE Mpollecca OOYIJIMBAaHMS caxapa IojA JeiCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM KHCIIOTHI, U3YUEHHE XHUMHYECKHMX CBOMCTB pPa30aBICHHON CEpHON KHUCIIOTHI, MPOBEJCHHUE KaueCTBEHHOM
peakuuu Ha cynb(dar-uoH U HaOIIOJEHUE MPU3HaKa e€ MPOTEeKaHWs, O3HaKOMJIEHHE ¢ (U3MYECKUMH CBOMCTBaMH a3ota, pochopa u ux
coelMHEeHU (BO3MOXKHO HCIIOJIb30BAaHUE BUECOMATEpPHANIOB), oOpa3liaMu a30THBIX U (QochopHBIX ymoOpeHud, noimyueHue, coOupaHue,
pacro3HaBaHUE M HM3yYeHHE CBOWCTB aMMHaKa, MPOBEICHHE KAaYeCTBEHHBIX pEaKIWid Ha WOH aMMOHHA WU (ocdaT-moH U H3ydeHHUE
NPHU3HAKOB HMX TPOTCKAHWs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHCIOTHI C Menblo (BO3MOXKHO HCIIOIb30BAHUE
BUJICOMATEPUANIOB), U3YUCHHUE MOJIENIel KPUCTAJUIMYECKUX PEeIETOK anmasa, rpadura, Qymiepena, 03HaKOMIICHHE ¢ TIPOIIECCOM aacopOunn
pPacTBOPEHHBIX BEIISCTB aKTHUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IMPOTHBOTA3a, MONYYCHHE, COOMpaHWE, paclio3HaBaHWE U HM3y4YCHHE
CBOWCTB YTJIEKUCIIOTO ra3a, MPOBEICHNE KaYeCTBEHHBIX PeaKIni Ha KapOOHAT U CHJIMKAT-UOHBI M M3YYCHHE MPU3HAKOB UX MPOTCKAHMUS,
O3HAKOMJICHHE C TPOAYKLHUEH CHIMKATHON MPOMBIIUIEHHOCTH, PEeIIEHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «BaxkHeilmme HemeTamisl u
UX COCTUHECHHSI.



MeTa/iibl U UX COeAMHEHUS

OO6m1as xapakTepUCTUKa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHHUM UX ToJIoKeHus B [lepuoanueckoil cucteMe XUMHUECKUX
anemeHToB Jl. M. MenneneeBa u crpoeHuss atomoB. CTpoeHue MeTaioB. MeTamnudeckas CBsI3b M METajuIMyecKas KpUCTAJIIMYecKas
pemérka. DIeKTPOXUMHUECKUI psijl HanpshDKeHUH MeTaisioB. Du3ndeckue 1 XuMUYeckue cBoiicTBa MeTayioB. OO01Iue crnocoObl MoaydeHus
MeTauioB. [loHsTHE O KOPPO3UH METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiiaBsl (CTalb, YyTryH, AIOPATIOMUHUM, OpOH3a)
Y UX IPUMEHEHUE B OBITY U MPOMBIILICHHOCTH.

[llenounble MeTauibl: nojioxkeHue B llepuoanueckon cucreme xumuueckux siaeMeHToB . M. MenaeneeBa, CTpO€HUE UX aTOMOB,
HaxoxJeHue B npupoje. Gusnyeckre U XUMHUUECKUE CBOMCTBA (HA mpuMepe HaTpus U Kaius). OKCUIIBI U TUIPOKCUIBI HATPUSI U KaJHSL.
[IprumeHeHne MENOYHbIX METAIIOB U KX COCTMHEHU.

[[lenoyHO3EMENBHBIE METAJIBI MAarHUM W KajdblMil: MojokeHne B llepmogmyeckoil cucremMe XHUMHYECKUX 3JeMeHTOB [l.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HaXOXkAEHUE B mpupojie. PU3NUECKUEe U XMMHYECKHE CBOMCTBA MAarHusl U Kaiublus. Baxueimue
COCTMHECHUS KaJIbIHS (OKCH, THIPOKCH, cOJn). JKECTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHEHHS.

AsmroMuHMi: nosioxkenue B [lepuoanueckon cucreme xumuueckux 3nemeHToB . M. MenaeneeBa, cTpoeHHe aToOMa, HaX0XKJICHUE B
npupojie. Puzndeckrue 1 XUMUIECKUE CBOMCTBA aTtoMUHMSA. AM(OTEepHBbIE CBOMCTBA OKCH/IA U THAPOKCHIA ATFOMUHHUS.

Kenezo: nmonoxenue B Ilepuoandeckoin cucrteMe xumudeckux siemMeHToB [[. M. MenneneeBa, cTpoeHHE aTOMa, HAXOXKICHUE B
npupoje. duznueckre U XMMUYECKUE CBOMCTBA kene3a. Okcuabl, rusipokcuibl U conu xenesa (II) u xxenesa (III), ux cocrtas, cBoiicTBa u
MOJyYEHUE.

Xumuueckuii IKCcnepumenm:

O3HAKOMJICHHE C oOpa3llaMd METAJUIOB M CIUIaBOB, MX (M3MUYECKHUMH CBOWCTBAMH, WU3YUYCHHE PE3YJIHTATOB KOPPO3UHU METAJLIOB
(BO3MOKHO HCITOJIb30BAaHUE BHJICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA KaNbIMsl W HATPUS C BOAOW (BO3MOYKHO
WCIOJIb30BAHUE BHUCOMATEPUAIIOB), HCCJIEIOBAHWE CBOWCTB JKECTKOW BOJIBI, TPOIECCAa TOPEHUS JKeie3a B KUCIopone (BO3MOXKHO
WCIOJIb30BAHKME BUICOMATEPUAIIOB), NMPU3HAKOB MPOTEKAHMUSI KaUYeCTBEHHBIX PEAKIM HAa HMOHBI: MarHus, KajblUs, aFOMHHHUS, IMHKA,
xene3a (II) u xxeneza (III), meau (II), HaGnrogeHUEe W OoMMCaHWE MPOLIECCOB OKpAIIMBAaHM MJIAMEHU MOHAMHU HATPHsl, KaJIUsS U KaJblUs
(BO3MOKHO HCIIOJB30BAHHE BHJICOMATEPHUATIOB), HMCCICAOBAaHHE aM(OTEPHBIX CBOMCTB THUAPOKCHIA AITIOMUHHUS W THAPOKCHAA IIMHKA,
pElIeHre YKCIIEPUMEHTABHBIX 33/1a4 TI0 TeMe «BaxxHelme MeTamibl ¥ X COSTUHEHUS.

XuMHUsA ¥ OKpY:Kalouias cpeaa



BemecTBa u MaTcpualibl B MOBCEIHEBHOM >KM3HM 4ejI0BeKa. be3omacHoe MCnojib30BaHUE BEIIECCTB U XUMHYECKUX peaKHI/Iﬁ B 6I>ITy.
HepBa;I IIOMOIIb ITPU XUMHUYCCKHX OKOI'aX U OTPABJICHUAX.

XuMHYeCcKoe 3arpsi3HeHUEe OKpYXKarollel cpenbl (mpeaenbHasi AoMycTUMas KOHIeHTpauus Bemiects, naiee — [1/1K). Ponbp xumuu B
PEIICHUH YKOJIOTHYECKUX MPOOIIEeM.

Xumuueckuit IKcnepumenm:
M3y4yeHue 00pa3oB MaTepUasoB (CTEKIIO0, CINIaBbl METAJIJIOB, OJIMMEPHBIE MaTEPUAIIBI).
Mesxcnpeomemmnvnie ceasu

Peanuzanus MeXINpeaMETHBIX CBS3€M MPU W3YYEHWH XUMHUU B 9 Kjacce OCYIIECTBISACTCS uepe3 HCIOJIb30BaHUE KaK OOIUX
€CTECTBEHHO-HAYUHBIX MTOHSATUN, TaK U TIOHATHH, SIBJSIOMIUXCA CUCTEMHBIMH JIJIs1 OTACJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0111e eCTeCTBEHHO-HAYYHbIC MOHATHS: HAYYHBIM (PaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATIU3, CUHTE3, KilacCU(PUKAIINS, TIEPUOTUIHOCTD,
Ha0II0IeHre, YKCTIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHE, MOJIETh, SIBIICHUE, TAPHUKOBBIN (PEKT, TEXHOIOT U, MaTepUAIIbI.

dwusuka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIBI, PAIMOAKTUBHOCTh, MOJICKYJIA, SJICKTPUICCKHUH 3aps/,
MPOBOJHUKH, TIOTYIPOBOJIHUKH, TUICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, Ta3, PacTBOpP,
PacTBOPUMOCTh, KpHCTaJUIMYecKas pemeéTka, CIUIaBbl, (PU3WYECKHe BEIMYMHBI, CIUHHMIIBI U3MEPCHHS, KOCMHYECKOE IPOCTPAHCTBO,
IJIaHETHI, 3BE3/1b1, COTHIIE.

buonorusi: dorocunTes, apixanwe, Owocdepa, sKocUcTeMa, MHUHEpPATbHBIE YAOOPEHUS, MUKPOIIEMEHTBI, MaKPOIIEMEHTHI,
MUTATEJIbHBIE BEIIECTBA.

I'eorpadust: armocdepa, ruapocdepa, MUHEPaAIIbI, TOPHBIE TIOPO/IbI, MOJIE3HBIE UCKOMIAEMBbIE, TOTUITMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INIPOI'PAMMBLI 110 XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATBI



JIMyHOCTHBIE PE3YJIbTATBl OCBOCHUA ITPpOrpaMMbl OCHOBHOI'O 061]161"0 06p330BaHI/I}I JOCTUI'alOTCs B XOJC 06y‘IeHI/I}I XUMHHU B CIUHCTBC
yqe6H0171 U BOCIHUTATEIILHON JESATCIABHOCTH B COOTBETCTBUH C TpaIUuIIUOHHBIMHA pOCCHﬁCKHMH COOUOKYJIbTYPHBIMH H JOYXOBHO-
HPaBCTBCHHBIMU ICHHOCTAMU, IIPUHATBIMA B 06IJ_ICCTB6 npaBujJIaMM U HOpMaMH TMOBCACHUA U CHOCO6CTBYIOT mnponeccaM CaMOIlO3HAaHUs,
CaMOpPa3BUTHA U COLMUAIN3AIUN 06yqa10m14xc;1.

JImyHOCTHBIC PE3YyJIbTATBl OTPAXKAIOT TOTOBHOCTH 06yanOI]_[I/IXC$I PYKOBOACTBOBATHCSA CHUCTEMOMN IIO3UTUBHBIX OEHHOCTHBIX
OpI/IeHTaHI/Iﬁ " paCHIMpPCHUC OIIbITa ACATCIbHOCTH HA ee OCHOB€, B TOM 4YHCJIC B HaCTH:

1) NATPHOTHYECKOI0 BOCIIUTAHMSL:

LIECHHOCTHOI'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, WMCTOPUYECKOMY M HAay4yHOMY HACJICAMIO, IOHMMAaHUSA 3HAYCHUS
XMMHUYECKOW HAYKU B KU3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM MH(pOpMAaLMEN O NMePeIOBbIX JOCTHKEHUSIX U
OTKPBITHSIX MUPOBOM U OTE€UECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPONCTBE MUpPA U OOILECTBA;

2) TPaKAaHCKOr0 BOCTIUTAHUS:

MpPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBWiIaX MEXKIWYHOCTHBIX OTHOLIEHUM B KOJUIEKTHBE, KOMMYHUKATHUBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, yueOHOMCCIE0BATEbCKONW, TBOPUYECKON M APYruX BUAAX ACSITEIBHOCTH, TOTOBHOCTH K
pa3HoOOOpa3HOl COBMECTHOHN NIeATEIbHOCTH TIPH BBITIOJIHEHWH Yy4YeOHBIX, II03HABATENBHBIX 3a]a4, BBIMOJHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB, CO3JIaHUU YYEOHBIX TMPOEKTOB, CTPEMJICHHS K B3aUMOMOHMMAHHIO W B3aWMOIIOMOIIM B MPOIECCEe ITOM Y4EOHOM
NEeATEIIbHOCTH, TOTOBHOCTH OLICHMBATH CBOE NMOBEJICHUE M IOCTYIKM CBOMX TOBApPHUILIEH C MO3MIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
YYETOM OCO3HAHUS MOCJIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MMO3HAHMNS

MHPOBO33PEHUYECKHE MPEICTABICHUS O BELIECTBE M XMMHUUYECKOW PEaKIMM, COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO DPA3BUTHS
HAayKd M COCTAaBIIAIOIIME OCHOBY JUJISl MIOHMMAaHHUS CYIIHOCTH HAay4YHOH KapTUHBI MHUpa, MpeACTaBlIeHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS IPUPObI, B3aUMOCBS34X YEJI0BEKA C IPUPOJIHOM CPEOil, O pOJIM XMMUU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HaBaTeIbHbIE MOTUBBI, HAlIpaBJICHHbIC HA MOJIYYEHHE HOBBIX 3HAHHUH MO XUMHUH, HEOOXOAUMBIE Ui OOBSICHEHUST HAOI01aeMbIX
MIPOLIECCOB U SIBICHUH, TO3HABATEIbHOM, NH(OPMAIIMOHHON U YUTATENbCKON KYJIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITETILHON PabOTHI €
y4eOHBIMU TEKCTaMH, CIIPAaBOYHON JIUTEPATYPOH, TOCTYIHBIMU TEXHUUECKUMHU CPEACTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;



HHTCPCC K O6y‘IeHI/IIO N IIO3HAHUIO, J'II-O603HaTeJ'II>HOCTI>, TFOTOBHOCTh M CIIOCOOHOCTH K caM006pa30BaHm0, HpO@KTHOI\/'I nu
HCCIICIOBATEIILCKOM ACATCIIBHOCTU, K OCO3HAHHOMY BI:-I60py HaIIpaBJICHHOCTHU U YPOBHA o6yqu1/I;1 B IIaJIBHeﬁIlIeM;

4) popMHUpOBaHHUS KYJIbTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3JI0POBBII 00pa3 >KM3HU, OCO3HAHHE
MOCJICJICTBUN M HENPUATHE BPEAHBIX NMPUBBIYEK (YNOTPEOJICHUS aJKOT0Jsl, HAPKOTUKOB, KYpEHHUs), HEOOXOUMOCTH COOJIIO/IEHUS MTPaBUII
0€3011aCHOCTH NP OOpalIeHUH ¢ XUMUYECKMMHU BEIIECTBAMU B OBITY U peasIbHOM KU3HU;

5) Tpy10BOro BOCIMTAHUSI:

MHTEpPEC K NPAKTUYECKOMY H3YUEHHIO MpoQeccHuil W TpyAa pa3iudyHOIO pojAd, YBaXKEHHME K TPYAYy M pe3yibTaraMm TpPYAOBOU
JeSITEIbHOCTH, B TOM YHCJIe HA OCHOBE MPUMEHEHHUs MPEIMETHBIX 3HAHUM 10 XMMHUH, OCO3HAHHBIA BBIOOP MHIMBUIYAIbHON TPAEKTOPHUU
MPOJOJKEHUST 00pa30oBaHUs C YYETOM JIMUHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCremHoi npodeccuoHanbHON NEATENbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHHUH, TOTOBHOCTh aJallTUPOBATHCS B MPOPECCHOHATHHOM

cpene;
6) K0JI0OTNYeCKOr0 BOCTUTAHUS

9KOJIOTMYECKH 1€1eCO00pa3HOe OTHOILIEHHUE K MPUPOJE KAaK MCTOYHUKY JKU3HM Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHHE
IIEHHOCTH 30pOBOr0 M 0e30macHoro obpasa >KM3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (DHM3MYECKOMY U IICUXHUYECKOMY
3JI0pPOBBIO, OCO3HAHME IEHHOCTH COOJIOACHMS IpaBHJI OE30MIaCHOIO MOBEJIEHHS NMpPH pabdoTe C BEIIECTBAMH, a TaKKE B CHUTYAIUSX,
YTPOKAIOIIKX 37J0POBBIO U KU3HU JIOCH;

CHOCOOHOCTH MPUMEHSTH 3HAHUS, MTOJIydaeMble IPU U3YYECHUH XUMMH, JIJIsl PEIIEHUs 3a/1a4, CBA3aHHBIX C OKPY)KaIOIEH MPUPOIHOIM
Cpelloi, AJi MOBBILIEHUS! YPOBHSI SKOJIOTMYECKOW KYNbTYPbl, OCO3HAHUS TJ100aJIbHOTO XapakTepa HKOJIOTMYECKHX MpobiieM M MmyTell ux
peuieHusT TOCPEICTBOM METOJOB XHMMHHM, OKOJOTMYECKOTO MBILUICHUS, YMEHHMS pPYKOBOJCTBOBATHCS MM B IIO3HABATEIbHOM,
KOMMYHHMKAaTUBHOU U COLMAIILHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI



B cocTaBe meTanpeIMEeTHBIX pe3yJabTaTOB BbIAEISAIOT 3HaUMMBbIE AJ1s1 (YOPMUPOBAHUS MUPOBO33PEHMSI OOIEHAYYHbIE TOHATHS (3aKOH,
TEOpusi, MPUHIMI, TUnoresa, (akT, CUCTEMa, MPOLECC, SKCIEPUMEHT M JIPYroe.), KOTOpPbhIe HCIOJB3YIOTCS B €CTECTBEHHO-HAyYHBIX
y4eOHBIX IPEeIMETax MU MO3BOJSIOT HA OCHOBE 3HAHUN M3 ATHX NpPeIMeTOB (OPMHUPOBAThH MPEACTABICHHUE O LIEIOCTHON HAyYHOU KapTUHE
MHUpa, W YHUBEpCalbHblE Yy4YeOHbIE JeWCTBUs (TO3HABATENbHbIE, KOMMYHUKATHBHBIEC, PErYJISTUBHBIE), KOTOpblE 00€CIEUYUBAIOT
(dopMupoBaHHE TOTOBHOCTH K CAMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO YUeOHOM eATEIbHOCTH.

Ilo3HaBaTe/ibHbIe YHHUBEPCAJIbHbIE Y4eOHbIE AelicTBUS
Ba3oBble ornueckne aeiicTBUA:

YMCHHA HCIIOJIB30BATh HpI/IéMBI JIOTHYCCKOI'O MBIINUICHHUA IIpU OCBOCHHUU 3HAHUU: PACKpbIBATb CMBICII XHMHUYCCKHUX MOHSITUH
(BBII[CJ'ISITB HX XApPaKTCPHBIC IIPU3HAKH, YCTAHABIMWBATL B3aUMOCBA3b C APYIHMHU HOH}ITI/I}IMI/I), HCIIOJIBb30BAaTh IIOHATHA IJIA 00BSCHECHMS
OTACJIBbHBIX (baKTOB n ﬂBHGHHﬁ, BBI6I/IpaTB OCHOBAaHUA W KPUTCPHUHN IJIA KJ'IaCCI/Iq)I/IKaLII/IPI XUMHNYCCKHUX BCHICCTB U XMMHUYCCKHUX peaKuHﬁ,
yYCTaHaBJIWBATL MPUYHUHHO-CIICACTBCHHLIC CBA3UM MCIKIOY 00BEKTAMU HU3y4dCHHs, CTPOUTH JIOTUYCCKHUC PACCYKIACHUA (I/IHILYKTI/IBHBIG,
ACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), JC€JaTb BBIBOABI U 3aKJIIIOYCHH A,

YMEHHUE TPUMEHATH B MPOIECCe MO3HAHUSA TOHATUA (TIPEIMETHBIE W METANpeAMETHBIC), CUMBOJUYECKHE (3HAKOBHIE) MOJIEIH,
WCIOJIb3yeMbIe B XUMHH, MPe0OpPa30BbIBATh MIMPOKO MPUMEHSEMbIE B XMMHH MOJICJIbHBIC MPEACTABICHUS — XUMUUYECKUN 3HAK (CHMBOI
JJIEMEHTa), XUMHUYecKkasi popmylia U ypaBHEHHE XUMUYECKON PEeakiuu — MpU pelIeHUH y4eOHO-IT03HABATENbHBIX 3aa4, ¢ YY4ETOM ITHX
MOJICJIbHBIX TIPEACTABICHUN BBISIBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKK WM3Yy4ae€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMUYECKUX PEaKIUi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUYNHHO-CIICJICTBEHHBIC CBSI3M M MPOTUBOPEYHUS B M3y4aeMBIX MPOIECCax U
SIBJICHUSIX.

Ba3oBbie uccienoBarebCKUe AeiiCTBUA .

YMCHHUE UCITIOJIb30BATh INOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUA, a TAK)KC B KAYCCTBC OCHOBBI IJIs1 (bOpMI/IpOBaHI/IH
THUITOTE3EI ITO IMMPOBEPKE NMPABUIBHOCTHU BBICKA3bIBACMBIX Cy>I(I[CHPII>1;

MPUOOPETEHNE OMBITA TIO TUNIAHUPOBAHUIO, OPTAaHU3AIMU U MPOBEACHUIO YICHUUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X010M
npouecca, CaMOCTOSITENIbHO NMPOTHO3UPOBATh €ro pe3ysbTaT, (popMynupoBaTh 00OOIIEHHUS W BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO
OTIBITA, UCCIIEAOBAHUS, COCTABIATH OTUYET O MPOACIaHHON padoTe.



Pabora ¢ undgopmanmueii:

YMEHHUE BBIOMPATH, aHAIM3UPOBATh U UHTEPIPETUPOBATh HH(DOPMALIMIO PAa3IMYHBIX BUIOB U POPM IPEJCTABICHUS, TOIYyYaeMYIO U3
pa3HbIX MCTOYHHMKOB (HAYYHO-TIOMYJSpHAs JHUTEpaTypa XHMHYECKOrOo COJEpKaHus, CIpaBOuYHble MocoOus, pecypcbl HHTepHera),
KPUTHUYECKHU OLIEHUBATh POTUBOPEUNBYIO U HEJOCTOBEPHYIO HH(POPMALIHIO;

YMEHHE IPUMEHSATh Pa3InYHbIe METO/IbI U 3alpOChI IIPU MTOMCKE U 0TOOpe MH(POPMALIMK U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX
JUI BBINOJHEHHs Y4eOHBIX M TI03HABATEIbHBIX 3a/ad OIpeNelNEHHOT0 THIA, MPHOOpEeTeHHE OmbiTa B O00JACTH HCIOJIb30BAaHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOIMH, OBJIaJIeHUE KYJIbTYpOH aKTUBHOTO HCIIOJIB30BAHMS PA3JINYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAJIbHYIO (OpMY MpeAcTaBlieHUus MHPOPMAlUU M WUIIOCTPUPOBATH PEIIAEMble 33aa4l HECIOXKHBIMU
CXeMaMH, JuarpaMMaMu, ApyruMu (opmMamu rpaguky U ©X KOMOMHAIUSAMU;

YMEHHUE HUCIOJB30BaTh M aHAJIM3UPOBATH B Ipollecce yYEOHONW U HCCIEAOBATEIBCKON AESATENIbHOCTH WH(GOPMALMIO O BIHUSIHHUU
MPOMBIIIJIEHHOCTH, CEIBCKOTO X034iCTBa U TPAHCIIOPTAa HA COCTOSIHUE OKPY KaloIllel MPUPOAHON CPEJIbI.

KoMMmyHHKaTHBHBIE YHUBeEpPCcaIbHbIE YUeOHbIe JeiCTBHA:

YMEHHS 3a/1aBaTh BOMPOCH (B XOje auayiora W (Wiau) JUCKYCCHHU) IO CYIIECTBY OOCYKJIaeMOil TeMbl, (HOpPMYIMpOBAaTH CBOH
MPEAJIOAKEHNS OTHOCUTEIBHO BBIMOJHEHHUS MPEITIOKEHHON 3a1auH;

YMEHHS TPEJCTaBISATh IOJTYYCHHBIC PE3YyIbTaThl IMO3HABATEIHLHOW MACSITENPHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JeNaTh
MIPE3EHTAIUIO PE3YJIbTATOB BBIMOJIHEHUS XUMUYECKOTO dKCIIEpUMEHTa (J1a00paTOPHOTO OIbITa, Ta00PaTOPHOU PabOTHI MO MCCIEIOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MTPOCKTA);

yMEHUSI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOW TO3HABATEIBHONW M HMCCIIEOBATEILCKOU JICSITEILHOCTH TIPH
pPENICHUH BO3HHUKAIONIUX IMPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS TMO3UIUN (0OCYXIeHUs, OOMEH MHEHUSIMHU,
«MO3TOBBIC TITYPMBI», KOOPJUHAIMS COBMECTHBIX JCHCTBUM, ONpeeicHUue KPUTEPHUEB MO OICHKE KauyecTBa BBITIOJTHEHHOW pabOTHI W

Ipyrue).



PeryasitTuBHbIe YHHBepcaJbHbIe YUueOHbIE 1eHCTBUS:

YMEHHUE CaMOCTOSITENIbHO ONPENEIATh LENU JAEATeIbHOCTH, IUIAHUPOBAaTh, OCYIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH
KOPPEKTHPOBATh CBOIO JAESITENbHOCTh, BbIOMpaTh Haubosiee 3(Q(PEeKTHUBHBIE CIOCOOBI pelIeHUs Y4YeOHBIX M I03HABATENbHBIX 3ajad,
CaMOCTOSATEIBHO COCTABJIATh WM KOPPEKTHUPOBATH MPEUIOKEHHBIN aJrOpuUTM JEHCTBUM MPH BBIIOIHEHUU 3aaHUN C yYETOM IOJy4EHUS
HOBBIX 3HAHUI 00 M3y4aeMbIX OOBEKTAX — BEIIECTBAX M PEAKLUAX, OLIEHUBATh COOTBETCTBHUE MOJIYUEHHOI'O pe3yjbTaTa 3asBJICHHOMN LIENH,
YMEHHE UCMOIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble€ B YCIOBHH 3a/1aHUM.

INPEJMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3yJabTaTOB MO OCBOCHHIO 00S3aTEIBHOTO COJEPIKAHMs, YCTAHOBIEHHOTO JaHHOU ¢eaepaiabHOi padoueii
MPOrPaMMOM, BBIJEISIIOT: OCBOCHHBIE O0YYAIOIIMMHUCS HAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI IeUCTBUM, crierupuyeckue ajs npeaMeTHON
obnactu «XUMHs», BHIBI JEATEIBHOCTH IO TOJYYCHHUIO HOBOTO 3HAHHWSA, €r0 HMHTEpIpPETAlNH, MPeoOpa3oBaHUIO U TMPUMEHEHHUIO B
Pa3IUYHBIX YYECOHBIX U HOBBIX CUTYalIUSX.

K xoHmy oOyueHuss B9 KJacce mpeIMeTHbIC pe3yJabTaThl Ha 0a30BOM YPOBHE [OJDKHBI OTpa)xaTrh CQOPMHPOBAHHOCTH Y
00y4aroIKXCsl YMEHUMA:

PaCKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKUX MOHSITUN: XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJa, UOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEUIECTBO, BAJIEHTHOCTb, AJEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCIICHUS, XUMUUYECKas peakiusl, XMMUYECKas CBS3b, TEIJIOBOM
ekt peakiuu, MoJIb, MOJIIPHBIA 00BbEM, PACTBOP, AICKTPOIHUTHI, HEIJEKTPOIHUTHI, SJICKTPOJIUTHUECKAS TUCCOIIUAIINS, PEAKIIMA HOHHOTO



oOMeHa, KaTaJln3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHUMble M HEOOpaTUMbIE PEAKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH,
OKHCIIUTEb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJICHHE, aNIOTPOMNHUs, aM(pOTEPHOCTb, XUMHUECKasl CBA3b (KOBaJEHTHAs, MOHHas,
MeTaJNInYeCcKas), KpUCTauInyeckas peléTka, KOppo3usi METauIOB, CIUIABbI, CKOPOCTh XMMHMYECKOM pEeaKlMH, MPEENbHO JOMyCTUMas
koHneHnTpauus [1/IK BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKHUX IOHATHA U IPUMEHATH 3TH MTOHATHUSA IIPU ONMCAHUM BEILECTB U UX NPEBPALCHU;
UCIOJIb30BaTh XUMUUECKYI0 CUMBOJIMKY Il COCTaBJIEHUS (DOPMYJI BEIIECTB U YpaBHEHUNH XMMUYECKUX PEAKIIMIA;

ONPEIEIATh BaJEHTHOCTh U CTEIIEHb OKUCIICHUS XMMUYECKUX 2JIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAUIC)KHOCTD BEIIECTB
K OIpeIeIEHHOMY KJlaccy CO€MHEHUN 1o popMysaM, BUJ XMMUYECKON CBSI3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi) B HEOPTaHUYECKUX
COCJIMHEHUSAX, 3aps] HMOHA MO XHMMHUYEeCcKoW (opMylie, XapakTep Cpelbl B BOJHBIX PACTBOpAaX HEOPTraHMYECKUX COCIAMHEHUH, Tul
KPHUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cmbich Ilepuoanueckoro 3akona Jl. M. MenzaeneeBa u AEMOHCTPUPOBATH €T0 NOHUMAHHUE: ONHKCHIBATH M XapaKTEPHU30BaTh
Tabnuunyto ¢opmy Ilepuoauueckoil cuUCTeMbl XUMHYECKHX 3JEMEHTOB: pPa3jinyaTh IMOHATHUS «TJaBHas mnoArpynna (A-rpynma)» u
«mobounass moxarpynmna (b-rpynma)», manele U O0dbIINE MEPUOJBI, COOTHOCUTh OOO3HAUYEHMsI, KOTOpPhIE HUMEIOTCS B MEPUOIUYECKOMN
TabJnIIEe, C YACTOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XUMHUECKHUX 3JIEMEHTOB (COCTaB M 3aps] Apa, OOIIee YUCIIO IEKTPOHOB U
pacrpesieJIeHle UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIEMEHTOB U MX COEIMHEHUN B
Ipenenaax MajblxX IEPUOAOB U INIABHBIX MOATPYIII ¢ YUETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UUUPOBATh XUMUYECKUE AJIEMEHTHI, HEOPIraHUYECKHUE BEILECTBA, XMMHUYECKHE pPEaKIUH (110 YHMCIy M COCTaBY y4YacTBYIOIIMX B
peakuuu BEUIECTB, M0 TEINIOBOMY 3(D(EKTY, 10 U3MEHEHUIO CTENEHEN OKUCIIEHNUS XUMUYECKUX 3JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) 00IIME U CHEU(PUUECKUEe XUMUYECKHE CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEPKIasi ONMCAHNUE
IIpUMEpaMU MOJIEKYJISIPHBIX M HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUM;

COCTABJISITh YPABHEHUS DJICKTPOJIUTUYECKON JMCCOLMAIMU KHUCJIOT, LIEJOYEH M COJIEM, MOJHBIE M COKpPAUIEHHBIE YPAaBHEHMS pPEaKIUi
MOHHOTO 0OMEHa, ypaBHEHMSI PeaKIlfii, MOATBEPKIAIOIINX CYIIECTBOBAaHUE TeHETUUECKON CBSA3U MEX/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
PacKpbIBaTh CYIIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA TOCPEACTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHCa dTUX PEeaKIuii;
IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHUS, BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX MPEBPALICHNN B PA3JINYHBIX
YCIIOBUSIX;

BBIUMCIIATh OTHOCUTENIBHYIO MOJICKYJIAPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIFO XHMHYECKOIO 3JeMEHTa Mo ¢opmyie
COCIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIINH;

coOroAaTh MpaBuia MOJIb30BAHMS XUMHYECKOW TOCyA0N U 1a00paToOpHBIM 000pYIOBaHUEM, a TaKXKe MpaBuia oOpalieHHs ¢ BEelleCTBAMU
B COOTBETCTBMM C MHCTPYKIMSMHU MO BBHITOJHEHHUIO JAOOPATOPHBIX XWMUYECKHX OIBITOB MO MOJYYEHHIO M COOMPaHHIO ra3000pa3HbIX
BEILIECTB (aAMMUaKa U YIJIEKUCIOTO ra3a);

MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KAaUeCTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHUJI-, OpOMU-,
noau-, kKapooHat-, pocdar-, cunukat-, cynbdpar-, THAPOKCUI-UOHBI, KATUOHBI AMMOHUSI X MOHBI M3yYEHHBIX METAJUIOB, IPUCYTCTBYIOLIUE
B BOJIHBIX paCTBOpax HEOPraHUYECKUX BEILECTB;



e TPUMEHSTH OCHOBHbBIE OMNEpPallMi MBICIUTEIbHON IeATeIbHOCTH — aHAIN3 U CUHTE3, CPaBHEHHUE, 0000IICHIE, CUCTEMAaTU3AIINIO, BBISIBICHHUE
IIPUYMHHO-CIICICTBEHHBIX CBA3CH — I U3yYEHHUs CBOWCTB BEILECTB M XUMHUUYECKUX PEAKIUM, €CTECTBCHHO-HAYUYHBIE METOBI IIO3HAHUS —
Ha0JII0/IEHNE, U3MEPEHUE, MOJIEIIUPOBAHUE, SKCIIEPUMEHT (PEaJbHBIM U MBICIIEHHBIN).

TEMATHUYECKOE IIVIAHUPOBAHMUE 9 KJIACC

Ne HaumeHoBaHuUe pa3aesioB U KosnvecTBO 4acon OcHOBHBIE BH/IbI ®opMHUpPOBaHUE
n/n TeM NMPOrpaMMbl Bceer | KonTpoa | Ilpaktuy AeATeJbHOCTH (GyHKIMOHATBHOM
0 bHbIE ecKue o0y4arommuxcs rPaAaMOTHOCTH H
padoTsl | padoThI 3JIEKTPOHHBIE LHU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypcChl
Paszpnea 1. BeniecTBo M XMMHYECKHE PeaKIMU
1.1 [ToBTOpEeHUE U yrirydnienue ) 1 XapakTepu30BaTb XUMUUYECKUE | YYaTCs HAaXOIWUTh U U3BJICKATh
3HaHWUW OCHOBHBIX Pa3JieJoB AJIEMEHTHI MEPBBIX TPEX UH(GOPMALIUIO PA3TUYHOTO
Kypca 8 kiacca MIEPUOJIOB, KAJIUS U KaJIbLIUA 110 | TPEIMETHOTO COJEP>KaHUS U3
UX TIOJIOKEHUIO TEKCTOB, CXEM, PUCYHKOB,
[Tepuoanueckoii cucteme 1. 1. | Tabnui, quarpamm,
Menpeneesna. NPEJICTaBJICHHBIX KaK Ha
Knaccudunuposats u OYMa)XHBIX, TaK U DJIEKTPOHHBIX
Ha3bIBaTh HEOPraHUYECKHE Hocutensax. Mcnonb3yroTes
BELIECTBA U3YUYEHHBIX KJIaCCOB TEKCTHI pa3JInYHbIE I10
0(OPMIICHHIO, CTHIIUCTHKE,
dopme. Unpopmanus
npeJICTaBlIeHa B pa3InyHOM
KOHTEKCTE
https://doc.fipi.ru/otkrytyy-
bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/8 klass/8 klass_3
var.pdf
1.2 OCHOBHBIE 3aKOHOMEPHOCTH 4 PackpsIBaTh CMBICH U3y4aeMbIX | AHaJIU3UpPOBATH,

XUMHUYECKUX PEAKLIHUI

MOHSITUI 1 MNPUMCHATDH OTU
IOHATHUS IPHU OIMMCAHHUN

UHTEPIPETUPOBATH JAHHBIE U
JIeJIaTh COOTBETCTBYIOIINE



https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_3_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_3_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_3_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_3_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_3_var.pdf

CBOMCTB BEIIECTB U UX
MPEBPAILICHUN.
Knaccuguuuposatsb
XUMHUYECKHUE PEAKIUU 1O
Pa3IMYHBIM IPU3HAKAM.
VYcranaBiuBaTh 3aBUCUMOCTh

BBIBO/IBL.
[IpeobpazoBbiBaTh OJIHY hOpMY
HpeI[CTaBJIeHI/IH JAaHHBIX B
ApYTyto.

https://doc.fipi.ru/otkrytyy-bank-

zadaniy-dlya-otsenki-

CKOPOCTH XHUMHYECKON yestestvennonauchnoy-

pEaKIMK OT Pa3IMYHBIX gramotnosti/8 klass/8 klass 4 v

baxTopoB ar.pdf

1.3 DIEeKTPOIUTHYECKAs 8 PackpbIBaTh CMBICT U3y4aeMbIX | AHaJIU3UPOBATH,
JUCCOIMAINS. XUMHUCCKUE TIOHSATHUH, a TAKKE CMBICIT UHTEPIPETUPOBATH TaHHBIC U
pEaKIMH B PacTBOPax TEOPHUH ICKTPOIUTUICCKON JIeNIaTh COOTBETCTBYIOIIHE
mucconuanuu. OObSICHATh BBIBO/IBI.

MIPUYXHBI 3JIEKTPONIPOBOAHOCTH | [IpeoOpa3oBwiBaTh OAHY (HOpMY

BOJIHBIX PacTBOPOB BEIIIECTB, NPE/ICTaBIICHHS TAaHHBIX B

pa3nu4ath ciaadble M CHITbHBIC JIPYTYIO.

SIICKTPOJIUTHI https://doc.fipi.ru/otkrytyy-
bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/8 klass/8 klass_4
var.pdf

Wroro no pazneny 17
Pa3znen 2. Hemerasjibl M MX COeIMHEHHUSA
2.1 OO61mas xapakTepucTuka 4 OOBsACHATH 001IHE VYyaTcs HaXO0IUTh U U3BJIEKATh

XUMH4YECKUX djieMeHToB VIIA-
rpynmsl. I'amorenst

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB HEMETAJJIOB U UX
COCTMHEHUH B TIpeiesiaX MaJbIX
MIEPUOJIOB U IIaBHBIX MOJATPYIII
Ilepronnueckon CUCTEMBI
XAMHAYECKHUX DJIEMEHTOB C
YYETOM CTPOEHHUS UX aTOMOB

UH(GOPMAIIUIO PA3TUYHOTO
MIPEIMETHOTO COJICP>KAHUS U3
TEKCTOB, CXEM, PUCYHKOB,
TaOJIUII, AUATPaMM,
MPE/ICTABJICHHBIX KaK Ha
OYMaXXHBIX, TaK U JICKTPOHHBIX
Hocutelsix. Mcnonb3yrores
TEKCTHI pa3JINYHBIC 110
0(OPMIICHUIO, CTHJIMCTHKE,



https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_4_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_4_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_4_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_4_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_4_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_4_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_4_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_4_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_4_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_4_var.pdf

dbopme. Madopmarus
MMpCaACTaBJICHA B PA3JIMYHOM
KOHTCKCTC
https://doc.fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/8 klass/8 klass 3 v

ar.pdf

2.2

OO0m1as XxapakTepuUCTHKA
XAMUAYECKUX dJ1eMeHTOB VIA-
rpynmnbl. Cepa u €€ CoeTMHEHUS

OO0BsCHATH 001HE
3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 351eMeHTOB VIA-
TPYNIIBI U KX COEAUHEHUM C
Y4ETOM CTPOEHHUS UX aTOMOB.

VYuyarca HaXOJIUTh U U3BJICKAThH
UH(OPMALIUIO Pa3INYHOTO
MMPpCAMETHOIO COACPKAHUA U3
TCKCTOB, CXEM, PUCYHKOB,
Ta0IHII, TUarpamm,
HpCI[CTaBJIeHHBIX KakK Ha
6YMa)KHBIX, TaK " 3JICKTPOHHBIX
HOCHUTCIIAX. I/ICHOJ'IBSYIOTCH
TCKCTBI paSJ'II/I'-IHBIe 110
O(i)OpMJ'IeHI/IIO, CTHUJIIUCTHKE,
dopme. Mupopmanus
MMpeaACTaBJICHA B pa3JIM4YHOM
KOHTCKCTC
https://doc.fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/8 klass/8 klass 3 v

ar.pdf

2.3

OOGm1as xapakTepuUCTHKA
XUMHYECKHUX DJIEMEHTOB VA-
rpynmsl. A30T, pocdop u ux
COEIMHEHUS

OOBICHATE 00IIHE
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 2JIEMEHTOB VA-
TPYIITBI M X COSUHEHUMN C
Y4ETOM CTPOSHHUS UX aTOMOB.

VY4arcs HaXOIUTh ¥ U3BJICKATH
UH(POPMALIHIO PA3THYHOTO
IPEIMETHOTO COACPKAHUS U3
TEKCTOB, CXEM, PUCYHKOB,
Ta0NHIl, TUarpamm,
NPECTaBICHHBIX KaK HA
OyMa)KHBIX, TaK U JJIEKTPOHHBIX



https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_3_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_3_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_3_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_3_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_3_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_3_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_3_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_3_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_3_var.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/8_klass/8_klass_3_var.pdf

HOCUTENSAX. MCIoNb3yroTCst
TEKCTBI PA3JINIHBIC TI0
0(OPMIICHUIO, CTHIIUCTHUKE,
dopme. npopmanus
Npe/ICTaBJIcHa B Pa3IMYHOM
KOHTEKCTE

2.4 OOGm1as xapakTepuUCTHUKA 8 OO0BsCHATE 001IHE Yuarcs HaXOOUTEH U U3BJIEKATD
XUMHUYECKHUX 31€MEHTOB [V A- 3aKOHOMEPHOCTH B UBMEHEHUH | WH(OPMALIUIO Pa3InYHOTO
rpynIbl. YTIepoI U KPEMHUM U CBOMCTB 31eMeHTOB [V A- MPEIMETHOTO COJIEPKAHUS U3
WX COCIUHECHUS TPYIIIIBI U X COSTUHEHUN C TEKCTOB, CXEM, PUCYHKOB,

Y4E€TOM CTPOEHUS UX ATOMOB TaOJIUIL, AUATrpamMm,
MIPEICTaBICHHBIX KaK Ha
OYMaKHBIX, TaK U AJIEKTPOHHBIX
HocuTessix. Mcnonb3yroTes
TEKCThI Pa3JInYHbIE 11O
0(OPMIICHUIO, CTHJIUCTHUKE,
dopme. Mupopmanus
MpeACTaBJICHa B Pa3INYHOM
KOHTEKCTE

Wroro no pazneny 25

Paznen 3. MeTaJliibl M UX COeAMHEHUS

3.1 OO61ue cBOICTBA METAIIIOB 4 PackpbIBaTh CMBICI U3yYaeMbIX | YUaTcsl HAXOJIUTh U U3BJIEKATh

MOHSATUN U IPUMEHATH 3TH
TIOHSATHS MPU ONUCAHUU
CBOMCTB BEIIECTB U UX
npeBpanieHuil. OObICHATH
o0111e 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
DJIEMEHTOB- METAJIJIOB U UX
COCJIMHEHUH C YUYETOM
CTPOEHHUSI KX aTOMOB.

UH(OPMALIUIO Pa3INYHOTO
IIPEIMETHOTO COJEP/KaHUS U3
TEKCTOB, CXEM, PUCYHKOB,
Ta0IHIl, TUarpamm,
IpeJICTaBJICHHBIX KaK Ha
OYMa)XHBIX, TaK U DJIEKTPOHHBIX
Hocutelsix. Mcnonb3yrores
TEKCThI pa3JInYHbIC 10
0(OPMIICHHIO, CTHITUCTHUKE,
dopme. Unpopmarus
npeJICTaBIeHa B Pa3INYHOM




KOHTCKCTC

3.2 Bakneiimme MeTamibl U UX 16 Xapakrepu3oBaTh ¢puznueckue | YdaTcs HAXOAUTb U U3BJICKATH
COCIIMHEHUS Y XUMHYECKHE CBOWCTBA UHGOPMAIIHIO PA3TUIHOTO
MPOCTHIX BEUIECTB METAJIOB U | IPEIMETHOTO COJIEP>KaHUS U3
UX COCAMHEHUM (OKCHUIOB, TEKCTOB, CXEM, PUCYHKOB,
TUAPOKCHJIOB, COJICH), CIOCOOBI | TaOJUII, TUATPaMM,
WX MOJTYy4YCHUS, MPUMEHEHNE U | TIPE/ICTABIICHHBIX KaK Ha
3HAaYEHUE B MPUPOJIC U KU3HU | OYMaXKHBIX, TaK U JIEKTPOHHBIX
YeNoBeKa. Hocutensix. Mcnonb3yroTes
TEKCTHI Pa3JINYHBIC 11O
0(OPMIICHHIO, CTUITUCTHUKE,
dopme. Madopmarus
Npe/ICTaBICHA B Pa3INYHOM
KOHTEKCTE
Wroro mo pazaeny 20
Paznen 4. Xumusi M oKpyKa0Ias cpeaa
4.1 BemectBa u maTepuansi B 3 XapakTepu3oBaTh pOJib XUMUU | YYaTCsl HAXOJUTD U U3BJICKATh

JKHN3HHU 4YCIIOBCKA

B pa3IUYHBIX cepax
JIEATEIILHOCTH JIFOJICH,
OCHOBHBIC BEIIIECTBA U
MaTepuabl, MPUMEHSIEMBIC B
’KU3HU COBPEMEHHOTO YeJI0BeKa

UH(}OpPMAITHIO Pa3TMIHOTO
MPEAMETHOTO COJICPKAHUS U3
TEKCTOB, CXEM, PUCYHKOB,
Ta0JIHII, TUarpamMm,
MpCaACTaBJICHHBIX KaK Ha
6YMa)KHBIX, TaK U 3JICKTPOHHBIX
HocuTensax. Mcrnonb3yroTes
TCKCThI pa3JIMYHBIC I10
0(OPMIICHUIO, CTHJIUCTHUKE,
dopme. Mndopmanus
MMpEaACTAaBJICHA B pa3JIMIYHOM
KOHTEKCTE
https://doc.fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/8 klass/8 klass 3 v
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| | | ar.pdf
Hroro 1o pazzueny 3
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB 68 7
11O ITPOT'PAMME

ITIOYPOYHOE INIVTAHUPOBAHHME

9 KJIACC
Ne Tema ypoka KoimnuecTBo yacos [Mara JJIeKTPOHHBbIE M (poBbIE
n/n Bcero | Kourpoabnbie | lIpakTuyeckue | H3y4eHus oOpa3oBaTe/ibHbIE
padoThI padoThI pecypchl
1 [Tepuoanueckuii 3akoH. [leproanueckas 1 bu6mmoreka [IOK
CUCTEMa XUMUYECKUX 3meMenToB /1. . https://m.edsoo.ru/00adb59e
Meunneneena
2 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB 1 bubamnoreka [JOK
XHUMHUYECKUX JIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
NIepUOJIOB
3 Knaccudukanust 1 HoMeHKIaTypa 1 bubamnoreka [JOK
HEOPraHWYCCKHUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Buabsl xumMnueckou CBA3U U TUIEI 1 bu6nuoreka [IOK
KPUCTALITNYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 KontponbHas pabora Nel mo teme 1 1
«[ToBTOpeHue u yriay6iaeHue 3HaHUI
OCHOBHBIX pa3JIeioB Kypca 8 Kiaccay
6 Knaccudukamus XuMUIeCKUX peakiiuii Mo 1 bubnuoreka [IOK
pa3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
7 [ToHsATHE O CKOPOCTH XUMHUYECKOUW PEAKLIMH. 1 bubmmnoreka [JOK
[ToHsATHE O TOMOT'CHHBIX M T€TEPOTCHHBIX https://m.edsoo.ru/00adbe9a
peaxImsx
8 | IloHsATHE O XUMUYECKOM PAaBHOBECHH. 1 bu6mmorexa HOK
MDakTOphl, BIUSIOIINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
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XUMMYECKOU PCaKIMU U IMOJIOKCHUC
XUMHUYCCKOTI'O PABHOBCCHA

9 OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKITUU bubnuoreka [IOK
https://m.edsoo.ru/00adcade
10 | Teopus IEKTPOIUTUUECKON TUCCOITUAIIAH. bu6mmoreka [IOK
CWIbHBIC H CITA0BIC YTCKTPOITHTHI https://m.edsoo.ru/00adcd68
11 | MoHHBIe ypaBHEHUS pEaKIUit bubnuoreka [IOK
https://m.edsoo.ru/00add448
12 | XuMu4eckre CBOMCTBA KUCIOT U OCHOBAHHMIA B bu6anorexa IIOK
CBETE MPEJCTABICHUI 00 3JIEKTPOIUTHICCKOM https://m.edsoo.ru/00add5d8
JTUCCOIIMAIINN
13 | XuMu4eckue CBOMCTBA COJICH B CBETE bu6anorexa IIOK
HPE/ICTaBICHUH 00 3JCKTPOTUTUICCKOM https://m.edsoo.ru/00add8b2
JTUCCOLIMAIINN
14 | IlonsiTHe 0 TUAPOIU3E COJIeh bubanoreka LHOK
https://m.edsoo.ru/00add9d4
15 | O0o001enue u cucTeMaTH3aysl 3HAHUI bu6mmoreka [IOK
https://m.edsoo.ru/00addd12
16 | IlpakTuueckas pabora Ne 1. «Pemenue bubanoreka HOK
AKCIIEPUMEHTAIBHBIX 321249 https://m.edsoo.ru/00addbfa
17 | KontponbHas padota Ne2 o reme bubamnoreka [HOK
«DNEKTPOTUTHYECKAS TUCCOITHALTHSL. https://m.edsoo.ru/00addecO
XVWMHUYECKHE PEAKIIUU B PACTBOPAX)»
18 | OOmas xapakTepucTUKa raJOreHOB. bubnuoreka [IOK
XUMHYECKHE CBOWCTBA HA MPUMEPE XJIopa https://m.edsoo.ru/00addfe2
19 | XnopoBogopoa. ConsiHasi KUCIIOTA, bubanoreka [JOK
XUMHUYECKHE CBOMCTBA, MOYICHHE, https://m.edsoo.ru/00ade104
MPUMCHCHHE
20 | Ilpaktugeckas paborta Ne 2 mo Teme bu6mmorexa IOK
«Ilomydenune CONSTHON KUCIOTHI, U3yUCHHE €& https://m.edsoo.ru/00ade348
CBOWCTB)
21 | BeruucieHus o ypaBHEHHSIM XUMHUYECKUX bu6mmorexa HOK

peaKuuii, €CJIM OJIMH U3 PEarcHTOB JaH B

https://m.edsoo.ru/00ade488
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U30BITKE

22 | O0miast xapaKTepucTHKa 31eMeHTOB VIA- bubnuorteka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
23 | AmoTporiHbie MOAUGUKAITAN CEPBI. bubnuoreka [IOK

Haxoxnaenue cepol U €€ CoOeTMHEHUH B
npupoJe. XMMHYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a

24 | CepoBoaopoj, CTpoeHHUE, GU3NIECCKHE U bubnuoreka [IOK
XHUMHUYECKUE CBOMCTBA https://m.edsoo0.ru/00ade802
25 | Okcunbl cepol. CepHas KUCIIOTa, (pU3UIECKUE bubnuoreka [IOK
U XUMHYCCKHUE CBOMCTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28
26 | XumHuecKue peakiny, JIS)KaIue B OCHOBE bu6mmoteka [JOK

IPOMBIIIJIEHHOTO CII0C00a MOIYYEHUS CEPHOM
KHUCIIOThI. XUMUYECKOE 3arps3HEHNe
OKpYXaIoIIei cpejibl COeTMHEHUSIMH CEPbI

https://m.edsoo.ru/00adec8a

27 | BeranciaeHne MaccoBOM IOJIM BBIXOAA bu6anorexa IIOK
IPOJIYKTa PEAKIUH https://m.edsoo.ru/00adec8a
28 | OGmiast xapakTEepUCTUKA 3JIEMEHTOB V A- bubanoreka [JOK

rpynnsl. A30T, paclipocTpaHEHUE B PUPO/IE,
du3znyeckue 1 XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

29 | AMMuak, ero GU3NYECKUEe U XUMHYCCKHE bu6nuoreka [IOK
CBOWCTBA, MOJIYYCHUE U TIPUMCHCHHE https://m.edsoo.ru/00adf004

30 | Ilpaktuueckas padota Ne 3 mo Teme bubnuoreka [IOK
«ITonyueHue amMmmuaKka, U3y4eHHue ero https://m.edsoo0.ru/00adf180
CBOMCTB)»

31 | AzoTHas kucnora, e€ GU3nYecKue u bubnuoreka [IOK
XHUMHYECKHE CBOWCTBA https://m.edso0.ru/00adf306

32 | Mcnonb3oBaHrWe HUTPATOB U COJIEH aMMOHHMS bu6mmorexa IOK

B KQU€CTBE MUHEPATbHBIX YI0OpESHUIM.
XUMHYECKOE 3arps3HEHUE OKPYKAOIIEH
Cpelbl COEAMHEHUSIMH a30Ta

https://m.edsoo.ru/00adf518

33

®docdop. Oxcun docdopa (V) u dhochopnas
KUCIIOTa, (PU3NYECKUE U XUMHUYECKUE
CBOMCTBA, ITOJTy4YECHHE

bu6anorexa IJOK
https://m.edsoo.ru/00adf68a
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34

Hcnons3zoBanue GpochaToB B KauecTBe
MHHEPAJIbHBIX yIO0OpeHUil. 3arps3HeHne
IPUPOIHOH cpebl pocharamu

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35 | Yraepon, pacupocTpaHeHHUE B PUPOJIE, bubnuoreka [IOK
busnyecKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c

36 | Okcuabl yrieponaa, ux Gu3ndecKue u bubmmoreka [JOK
XHUMHUYECKHE CBOMCTBA. DKOJIOTHUECKUE https://m.edsoo.ru/00adfebe
po0OJIeMBbl, CBSI3aHHBIE C OKCHJIOM YIJIepo/ia
(V)

37 | YroapHas KUCJIOTa U €€ COTH bu6mmoreka [IOK

https://m.edso0.ru/00ae006¢

38 | [Ipaktuueckas padota Ne 4 o Teme bubmmoreka [JOK
"Tloxy4eHue yriaeKucaoro rasa. https://m.edsoo.ru/00ae027e
KadectBenHas peakmus Ha KapOOHAT-HOH"

39 | [lepBoHauambHBIC MTOHATHS 00 OPraHUYCCKUX bubnuoreka [IOK
BEIIIECTBAX KAK O COCIMHCHUSX YIIIepoa https://m.edsoo.ru/00ae054e

40 | KpeMHHii 1 €T0 COeTMHEHUS bu6mmoreka [IOK

https://m.edso0.ru/00ae080a

41 | Ilpaktuueckas paborta Ne 5. Pemenue bubanoreka HOK
HKCIIEPUMEHTAIIBHBIX 33/1a4 TI0 TeMe https://m.edsoo.ru/00ae0bf2
«BaxHelme HeMETAJJIBI U X COEIUHEHUS)

42 | KontponbHas pabota Ne3 o teme bubanoreka HOK
«Baxneiime HeMeTaIbl K UX COSTUHEHUS https://m.edso0.ru/00ae0e18

43 | OOmras xapakTepUCTHKa XMMHUECKHX bubanoreka [JOK
HJIEMEHTOB — METa/UIOB. MeTaindyeckast https://m.edso0.ru/00ae103e
CBSI3b M METAJUTMUECKAS] KPUCTAJUTMYECKAST
pemérka. PU3NYECKUe CBOMCTBA METAJIIOB

44 | XuMH4YeCKHE CBOMCTBA METAJIJIOB. bu6mmoreka IIOK
DICKTPOXUMUYECCKHIA PSIT HAIPSKCHH I https://m.edso0.ru/00ae1156
METaJIOB

45 | O6mwme cnocoObl MOTYYSHHUS METAJIIOB. bubnuoreka [IOK

CriaBbl. Beruncnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIMM, €CJIM OIUH U3

https://m.edsoo.ru/00ae1156
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PCArcHTOB COACPKUT ITPHUMCCHU

46 | [ToHsATHE O KOPPO3UH METAILIIOB bubnuorteka [IOK
https://m.edso0.ru/00ae1278

47 | IllenouHble METAJLIBI bu6mmoreka [IOK
https://m.edso0.ru/00ae14b2

48 | OKcuabl ¥ TUAPOKCHIBI HATPHUS U KaJTus bu6anorexa IIOK
https://m.edso0.ru/00ae14b2

49 | lllenoyHO3eMENbHBIC METAIIBI — KAJIBITUI 1 bu6mmoreka [IOK
MarHHii https://m.edsoo0.ru/00ae15e8

50 | Baxuelimue coeAUHEHUS KaJIbIIU bu6mmoreka [IOK

https://m.edso0.ru/00ae15e8

51 | O6GoOuieHne 1 cucTeMaTu3alys 3HaHU|
52 | XKEcTkoCTh BOJIBI M CIOCOOBI €€ YCTpaHSHHUS bubanoreka [JOK
https://m.edso0.ru/00ae 1886
53 | [Ipaktuueckas padota Ne 6 o Teme bubnuoreka [IOK
"YKEcTKOCTH BOJIBI M METOJIbI €€ ycTpaHeHuUs" https://m.edsoo0.ru/00aelae8
54 | AmroMuHUI bubnuoreka [IOK
https://m.edsoo.ru/00aelc64
55 | AMdorepHbIe CBOICTBA OKCHIA U THAPOKCUAA bubamnoreka [JOK
https://m.edsoo.ru/00aelc64
56 | XKeneszo bu6mmorexka IIOK
https://m.edso0.ru/00ae1d86
57 | Okcunpl, runpokcuibl U conu xenesa (II) u bu6anoreka [JOK

xenesa (11)

https://m.edsoo0.ru/00ae35e6

58 | O000IIEeHnEe U cucTeMaTh3aus 3HaHUI

59 | [Ipaktuueckas pabota Ne 7. Pemenue bu6anoreka [JOK
OKCIIEPUMEHTAIIBHBIX 337124 110 TeME https://m.edsoo.ru/00ae3de8
«Baxuenme MeTaIbl U UX COSTUHECHUS

60 | Beruucienus mo ypaBHEHHSIM XUMHUECKUX bu6mmorexa HOK

pEaKLHUii, €CJIM OJIMH U3 PEareHTOB JaH B
M30BITKE WIN COACPIKUT MPUMECH.
Brrauciennsa MmaccoBoi JOJIM BEIX0/1a
MPOAYKTA PEAKIIUU

https://m.edsoo.ru/00ae1750
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61 | O00OIIEHNE U cUCTEMATHU3ALMS 3HAHUI 1
62 | KonTponbHas pabota Ne 4 o Teme 1

«BaxxHenmme MeTauibl U UX COCTUHEHUS
63 | BemecTBa u MaTepHalibl B TOBCETHEBHOM 1 bu6mmoreka [IOK

JKU3HHU YeJIOBEKa https://m.edso0.ru/00ae3f50
64 | Xumuueckoe 3arpsi3sHEHHE OKPYKaroIIei 1 bubanoreka LHOK

Cpebl https://m.edso0.ru/00ae4270
65 | Posib XUMHH B PEIICHUH 3KOJIOTHICCKUX 1 bubnuoreka [IOK

npo0ieM https://m.edsoo.ru/00ae4270
66 | PesepBHBIN ypoK AHAIN3 KOHTPOJIHHOU 1 bubanoreka [JOK

paboThI, paboTa Ha/T OIIMOKAMH. https://m.edsoo.ru/00ae0d0a
67 | PesepBHbiil ypok. O600IICHHE 1 1 bubnuoreka [IOK

cUCTEMATU3AIM 3HAHUI https://m.edsoo.ru/00adb33c
68 | PesepBHblii ypok. [loBTOpeHHE 3a KypC XUMHUHU 1 bubanoreka [JOK

9 kmacca https://m.edsoo.ru/00ad9ch2
OBUHIEE KOJIMYECTBO YACOB 11O 68

IHPOI'PAMME
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