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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @T'OC OO0, a Taxke Ha OCHOBE (heaepalbHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesbHbIX Opranu3zanusx Poccuiickoit @eneparum.

[Iporpamma mo xXuMuu Ja€T TpPEACTAaBICHHE O IeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3AeiaM M TeMaM IMPOrpaMMBbl TI0 XHMHH, OTIPEIENIET KOJINYECTBEHHBIE
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcs, ONMpeaessieT BOZMOXKHOCTH TIPEMETa JUIs
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAaHU K pe3ybTaTaM 00ydeHUS XUMUN
Ha YpPOBHE IeJei W3y4eHUs TMpeIMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIBHOM €IMHCTBE MHUPA, BAXKHYIO POJIb HTPAIOT (POPMUPYEMbIE XUMHEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIICCTB B MPHPOJIE, O MYTAX
pemieHusl TI00ANBHBIX TMPOOJIIEM YCTOMYMBOTO PA3BUTHS YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH IIsi caMopasBUTHA H  (OPMHPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 00mel 1 QyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATeNbHOCTH,  SKCHEPHUMEHTAJIbHBIX U
UCCIIEJOBATEIbCKUX yMEHHH, HEOOXOMMMBIX KaKk B TIIOBCEJHEBHOW JKM3HHM, TaK H B
poQecCHOHATIBHOM eATEIbHOCTH;

3HAaKOMUT CO CHENM(UKONW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBI IEIOCTHOTO
B3IJIA/]a HA €MHCTBO IPUPOJIBI M YEIIOBEKA, SIBISICTCSI OTBETCTBEHHBIM 3TAIlOM B ()OPMUPOBAHUU
€CTECTBEHHO--HAYyYHOW T'PAMOTHOCTH O0yJaIOMINXCS;

crocoOcTBYeT (OPMHUPOBAHHIO LEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO--HAYYHBIM
3HAHWAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HAmpaBJCHUS B OOYYEHHM XMMHUHM OOECHEYMBAIOTCS CIEHU(UKON ColepKaHus
y4e0HOrO TpeaAMeTa, KOTOPBIH SBISETCS IEJarorHueckd aJdanTHPOBAHHBIM OTPaKCHUEM
0a30BOM HAyKW XMMHH Ha ONPECIEHHOM dTaIre e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOLIETO OOpa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIMUMUCS CHCTEMbI IIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPraHUYECKOH XUMUH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mizyueHuro. ConepikaHHe CKIIAQABIBAETCS U3 CHUCTEMbI HMOHATHUH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MPEACTaBIECHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU IIOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (DYHKUMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U TIOJyYEHHSI U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMHUHU CHOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumuu
IIPOUCXOJUT C IMPHUBJICUEHUEM 3HAHMM M3 paHee M3YYEHHBIX Y4eOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5-7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yyeHnn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOH NEATETHHOCTH YeJIOBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeiMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBI XMMHUYECKUX 3HAHWH — BaXHEUINX (PaKTOB, MOHITHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO0 XapakTepa, sS3bIka HayKH, B
MPHOOIICHNN K HAYYHBIM METOJIaM TTIO3HAHUS TIPH N3YUEHUH BEUIECTB U XUMUYECKUX PEaKINi, B
(GOpMHUpPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHWH W WX TPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUHU IMpaBUil 0€3011aCHOTO
oOpallleHus ¢ BellleCTBaMU B MOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE
MPUOOPEH TaKUEe 1, KakK:

— (popmMHpOBaHUE MHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSATEIbHOMY MPUHATUIO PEIIEHUH, CIIOCOOHON ananTUpoOBaThCsi K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIIEHUE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHOM  JEATENIbHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— o0ecredyeHne YCIOBHUH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaIOIUMHKCS OTIbITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el PYHKINOHAIBHON M €CTECTBEHHO-HAYYHOUW TPaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpPa, HCIOJIb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELICHUH MpoOJieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi T'yMaHUCTUYECKUX OTHOUICHHI, TOHUMAaHUS LICHHOCTH
XMUMHYECKUX 3HAHUM Il BBIPAOOTKU 3KOJOTHYECKU II€JIeCOOOPa3HOro MOBEICHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00Yy4EHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoQuIis U HAMPaABICHHOCTH JaibHeHIIero ooyyeHus.

OO1ee yuCio 4acoB, OTBEAEHHBIX U1 U3YYCHHs] XMMHH Ha yPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiseT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Heziem0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KVIACC
IlepBoHayajibHbIE XUMHYECKHE TOHSATHS
XuMHusl Kak 4yacTb ectecTBo3HaHMs. IIpeamer xumuu MeTopl NO3HaHMS B XUMUHU: HaOIIOJIEHUE,
HKCTIIEPUMEHT, MOJICIHpOBaHne. VICTOYHNKN XUMHUYECKOW MH(POPMAIUH, €€ TOIydeHHe, aHaIu3 U
IIPEJICTaBJICHHE €10 PE3YIbTATOB.

[loHATHE O XMMHYECKOM »>JeMEeHTEe W (opMax €ro CyImECTBOBAHHUS: CBOOOJHBIX aTOMaXx,
IIPOCTBIX U CJOXHBIX BellecTBax, [IpeBpamienus BemiecTB OTaMuUME XUMHYECKHUX DPEAKLMH OT
¢usnveckux sBieHuidl Ponp xuMuu B JKM3HM dYenoBeka. Xemoduuus u xemodobus. Kparkue
CBEJCHUSI M3 HMCTOPUM BO3HUKHOBEHMSI U pPa3BUTUS XUMHUU. POJIb OTEUECTBEHHBIX YUEHBIX B
CTAaHOBJICHUM XUMHYECKOM Hayku — pabotel M B. JlomonocoBa, A.M. byrneposa. /..
Menneneesa.

XuMHYecKasi CHUMBOJIMKA. 3HaKM XHMUYECKUX 3JIEMEHTOB M IPOUCXOXKJAECHHWE WX Ha3BaHMU.
Xumnueckue popmynbl. Uuaekcsl 1 ko3@uirieHTsl. OTHOCUTENbHBIE aTOMHA U MOJIEKYJIIpHas
Macchl. [IpoBeneHne pacueToB MacCOBOM JI0JIM XUMUYECKOTO AJIEMEHTA B BEILIECTBE HAa OCHOBE €r0
(bopMyIIBL.

[Tepuonnueckas cucrema xumudeckux snnemeHtoB .M. MenneneeBa, ee CTpykTypa: Majble U
OoJbIINE MEPUOIBL. TPYIIBI U oArpynnsl. [leproanueckas cucrtema Kak CipaBOYHOE MOCOOHe ISt
MOJIy4YEHUS CBECHUM O XUMUYECKUX AJIEMEHTaX.

Jemoncmpayuu. Monenu (mapoctepkHeBble u Ctioapra — bpurieba) pa3auuHbIX
MPOCTBIX W CJOXHBIX BemecTB. KoJUleKnus CTeKISHHOM XuUMHUYeCKOM mnocyabl. Koiumeknus
MaTepuaioB U U3JIEIUI W3 HUX HAa OCHOBE AIIOMUHHUA. B3ammopeicTBue MpaMopa ¢ KUCIOTOH H
ITIOMYTHEHHE U3BECTKOBOM BOJIBI.

Jlabopamopuwie onvimwui: JL.O. Ne | «CpaBHeHUE CBOWCTB TBEPABIX KPHUCTALIUYCCKUX
BEIIECTB U pacTBOPOB». JI.O. Ne2 «CpaBHEHUE CKOPOCTH UCIIAPEHUS BOJIbI, OJCKOJIOHA U ATUIIOBOTO
cnupTa ¢ GUIBTPOBATLHON OymMaru».

Ilpakmuueckas paboma Ne | TlpaBuina TeXHUKH O€30MMACHOCTH MPHU PabOTE B XUMHUYECKOM
kabunere. IlpumeMbl oOpamieHuss ¢ Ja0OpaTOPHBIM OOOPYIOBAaHHEM U HarpeBaTeIbHBIMU
pUOOpaMHU.

Baxneiinue npeacraBuTe/ M HEOPraHMYECKNX BelIeCTB
[Tonoxxenue MetaiuioB U HemeTauioB B Ilepuoguyeckoil cucteMe XuMudeckux 3nemeHToB J[.U.
MenneneeBa. Baxkneliye nmpocTpie BEMECTBA — METAIUIBI (JKEJI€30, ATFOMUHUN, KaJIbIIMNA, MarHuH,
HaTpui, kanuit). O0mue ¢pu3nueckre cBoMcTBa MeTaIOB. [lo0’keHHEe METAIJIOB M HEMETAJIOB B
Ilepuoanueckoi cucreme xumuueckux sneMmeHToB .M. Meneneena.

Bakneiimume npocTeie BeleCTBa-HEMETAIIbI, 00pa30BaHHBIE aTOMaMU KHCJIOPOJa, BOJIOPO/Ia,
azoTta, cepbl, (ocdopa, yriaepoma. Momekyabl MPOCTHIX BEIIECTB-HEMETAIJIOB — BOAOPOA,
KHCIJIOPO/Ia, a30Ta, rajJoreHoB. OTHOCUTENbHAS MOJIEKYJIsIpHAs Macca.

CrocoOHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB K 00Opa30BaHUI0 HECKOJIBKUX MPOCTHIX BEIIECTB
— auIoTponus. AJUIOTPONHBIC MOAU(HUKAIUK Kuciaopona, dochopa, onoBa. Mertalmmyeckue U
HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX BEUIECTB. OTHOCUTENBHOCTD 3TOTO MOHSTHS.

Yucno Asoraapo. KosmuectBo BemiectBa. Monb. MomsipHas macca. MouisipHblii  00beM
ra3oo0pa3HbIx BemlecTB. KpaTHble eIMHUIIBI M3MEPEHHs] KOJMYECTBa BEIIECTBA — MUJLTUMOIb H
KWJIOMOJb, MWUIAMOJISIPHAsE W  KWJIOMOJIIpDHas MacChl BEIIECTBA, MWUIMMOJSPHBIA U
KUJIOMOJISIPHBIN 00bEeMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ KMCNONB30BAHUEM MOHATUU KOIUYECNBO Geujecmed, MOIAPHAS MAcCd, MOJAPHBIU
06vem 2azo08, uucio Agozadpo.

Jemoncmpayuu. O6pasiel metanmos. [lomydyenue o3ona. OOpasiisl 6€7I0T0 U CEPOro 0JI0BA,
6emoro u kpacHoro (ocdopa. HekoTopple MeTaibl U HEMETAIBI C KOJMYECTBOM BemlecTBa 1
MOJIb. MoJIsIpHBIM 00BeM ra3000pa3HbIX BELIECTB.



Jlabopamopuvie onvimsl. JI. O. Ne 5 «O3HakOMJICHHE C KOJUICKIUEeH meramioy. JI.O. Ne 6
«O3HaKOMIJIEHHE C KOJUIEKLIUEH HEMETAIIIIOBY.

Crenenb okuciienus. CpaBHEHHE CTENIEHU OKUCIICHHS W BaJIGHTHOCTH. Omnpe/esieHne CTeleHn
OKHUCJICHHS JJIEMEHTOB B OMHApHBIX coeauHeHusX. CocraBiienue GopMyn OMHAPHBIX COCTUHEHHIA,
o0mImii crmoco0 MX Ha3BaHUU.

bunapHble coenuHEHHS METAUIOB M HEMETAJUIOB: OKCH[IbI, XJIOPHUIBI, CYIbQUABI H TIp.
CocraBnenue ux Gopmyir.

bunapsbie coelMHEHHST HEMETAIIOB: OKCHU/IBI, JIETyYHe BOJOPOJIHBIE COCAMHEHUS, UX COCTaB
u Ha3BaHus. [IpencraBurenu oKCUIOB: BOJA, YITIEKUCIIBINA a3, HerameHast u3BecTh. [IpencraBurenu
JIETYYUX BOJOPOJIHBIX COCTMHEHUMN: XJIOPOBOIOPO M aMMHUAK.

OcHoBaHusA, X cOCTaB M Ha3BaHus. PactBopuMocTh ocHoBaHui B Boje. [IpeacraButenu
mieouen: TUIPOKCUIBI HATpusl, Kamus U Kaublms. [loHsTHEe 00 MHIMKATOpaX M KavdeCTBEHHBIX
peaKIusIX.

Kucnotel, ux coctaB u HazBanus. Kimaccudukanust kucinot. I[IpeacrtaBurenu KUCIOT: CepHas,
conisiHas, azoTHas. IlonsTme o wmkane kKucinoTHoctd (mkana pH). V3meHenwe okpacku
WHJIUKATOPOB.

Conm Kak IpOM3BO/IHBIE KHCIOT M OCHOBAHMI, UX COCTAaB U Ha3BaHUs. PacTBOPUMOCTH coJieli B
Boje. [IpencraBurenu coneii: xjmopua HaTpus, kapOoHat u docdat KanbIus.

AMoOpbHBIE W KPUCTAUIMYECKHE BEMIECTBA. MEXMOJEKYISIpHbIE B3aUMOIACHCTBUSA. THIIBI
KPUCTAJUTMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTB BEIIIECTB OT THIIOB KPUCTALTHIECKUX PEIIETOK.

Uuctele BemecTBa U cMecu. [Ipumepsl )XuaKuX, TBEPAbIX U ra3000pa3HbIX cMeceill. CBoiicTBa
YUCTBIX BEMISCTB M cMecel. X cocTaB. MaccoBast u 00beMHas J0JIM KOMIIOHEHTa cMecH. PacueThl,
CBSI3aHHBIE C HCTIOJIB30BAHUEM TIOHITHS Q0I5

Jlemoncmpayuu. O06pa3Ibl OKCUIOB, KUCIOT, OCHOBAHHUM U cosieil. Moiein KprUCTauTHIeCKIX
pEIIETOK XJIOpHaa HaTpus, anmasa, okcuaa yriaepoaa (IV)- KucaoTHO-Ieno4YHbIe HHIHKATOPHI,
W3MEHEHNE HMX OKpPacCKM B Pa3IMYHBIX Cpelax. YHHMBEPCAJIbHBIM HMHAWKATOP W HU3MEHEHHE €ro
OKpackH B paznuyHbix cpenax. [lkama pH.

Jlabopamopuwsie onvimwvi. JL.O. Ne 7 «O3HaKOMJICHHE C KOJUICKIIMEH OKCHUIOBY». JI.O. No 8

«O3HaKOMJIEHHE CO CBOMCTBAMH aAMMHAKa».
JL.O. No 9 «KauecTBeHHas peakius Ha yriaekucibii raszy. JI.O. Ne 10«Onpenenenue pH pactBopoB
KHCJIOTBI, meaound U Boab». JI.O. Ne 1] «Onpenenenne PH IMMOHHOTO M s0J0YHOTO COKOB Ha
cpese mwioJoBy». JI.O. Ne 12 «O3HakOMIIEHHE C KOJUIeKIuen conei». J1.O. Ne 13 «O3HaKOMIICHHE C
KOJUIEKIIMEH BEIIECTB C pa3HbIM THUIIOM KPUCTAUIMYECKOW pemeTku. M3rortoBiaeHue monaenen
KPUCTAJUTMYECKUX permeTok». JI.O. Ne 14 «O3HakoMiieHHe ¢ 00pa3iioM TOPHOM MOPOIBD.

Koumponvnasa paboma Ne 1 no teme: «CoeTMHEHUS] XUMUYECKUX DJIEMEHTOBY.

Ipaxmuuecxaa paboma Ne 2 TlpuroToBiieHHE pacTBOpa caxapa M OIpeAeJeHHEe MacCOBOM
JI0JIA caxapa B pacTBOpe

[lonsiTue sBIEHMI, CBSA3aHHBIX C W3MEHEHUSMH, MPOUCXOJAUIMMHU C BEIIECTBOM. SIBIIEHUS,
CBSI3aHHBIE C U3MEHEHUEM KPHUCTAJIMYECKOTO CTPOCHMS BEUIECTBA IPU MOCTOSTHHOM €ro COCTaBe,
— ¢usnyeckue sBrueHus. Dusznueckue SBICHUS B XUMUU: JUCTHIULSIIHS, KpUCTAIIU3AIMS,
BBITIAPUBAHKE U BO3TOHKA BEUIECTB, (PUIBTPOBAHUE U LICHTPUPYTHPOBAHUE.

SIBneHus1, CBSI3aHHBIE C U3BMEHEHUEM COCTaBa BEIIECTBA, — XMMUUYECKHE peakuuu. [IpusHaku u
YCIIOBHSI MPOTEKAHUsI XUMHUYECKUX peakuuil. BelieneHne TemioTel U CBETa — PEaKIMH TOPEHUs.
[TonsiTre 00 9K30- ¥ YHIOTEPMUUECKHUX PEAKIIHSIX.

3aKOH COXPAaHEHUS MacChl BEIECTB. XMMUYECKHE YpAaBHEHHS. 3HAUECHHUE HHAECKCOB M KO-
s dunmentoB. CocTaBieHHe ypaBHEHUH XUMUUYECKUX PEAKITHH.

PacueTsl Mo xumMuuyeckuMm ypaBHEHUsIM. PerieHue 3aiay Ha HaxOXKJIEHHWE KOJIMYECTBA, MACChI
WM 00beMa MPOIyKTa PeaKkiuu M0 KOJTUYECTBY, Macce WM 00beMy UCXOAHOTO BelecTBa. PacueTsl
C UCTOJB30BaHUEM TOHATUS 00.i5, KOTJa UCXOJHOE BEIIECTBO JAaHO B BHJIE PacTBOpa C 3aJaHHON
MacCOBOM JI0JIeH paCTBOPEHHOTO BEILIECTBA WJIN COJIEPKUT OINPEICIICHHYIO JIOJII0 TPUMECEH.

Peaknuu pasnoxxenusi. IlpencraBieHne o CKOpOCTHM XMMHYECKUX peakiuil. Karamuzatopsl.
®epmenThl. Peaknnu coenunenus. Katanutudyeckre U HeKaTaJIUTHUECKUE PEAKIMH, oOpaTHMble U



HeoOpaTuMble peakuuu. Peakiuu 3amenieHus. Psii akTHBHOCTH METaJIOB, €r0 MCIOIb30BaHUE IS
IIPOrHO3UPOBAHUS BO3MOYKHOCTH IIPOTEKAHUS PEAKLUNA MEXAy METallIaMU M KUCJIOTaMH, PeaKuil
BBITECHEHHS OJHUX METaVIOB U3 PAcTBOPOB MX COJICH APYrMMHM MeTaiiamu. Peakium oOMmeHa.
Peakumu HelTpanu3anuu. Y CIOBHS MPOTEKAHMS PEaKIii 0OMeHa B pacTBOPAX JI0 KOHIIA.

Turel XUMUYECKUX PEAKLUI Ha IIPUMEPE CBOMCTB BOJBI. Peakuus pa3inoKeHus: — dJIEKTPOJIA3
BOJbl. Peakium coequHEeHHs] — B3aUMOJICHCTBUE BOJIBI C OKCHJAMU METAJIOB U HEMETAJUIOB.
VYcioBue B3aMMOJCHCTBUS OKCHIOB METAIJIOB U HEMETauioB ¢ Bojaoil. IlonsTue eudpokcuosi.
Peakuuu 3amenieHuss — B3auMMOJEHCTBHE BOJbl ¢ MeTaulamu. Peakuuu oOMeHa — TUAPOIIU3
BEIIECTB.

Hemoncmpayuu. Tlpumepsl (GHU3MUECKUX SBJICHUN: a) IUIaBieHUe mnapaduHa; 0) BO3rOHKA
fiona i OEH30WHOW KHUCIIOTHI, B) PACTBOPEHHE OKpPALICHHBIX COJiei; r) auddy3us AymucTsix
BEILECTB C ropsAiIeil JaMIOUYKU HakanuBaHus. [Ipumepbl XUMHUYECKUX SIBJIEHUI: a) TOPEHUE MarHus,
¢docdopa; 6) B3auMOAEHCTBUE CONSIHONM KHCIOTHI C MPaMOpPOM HJIM MEJIOM; B) MOJy4€HUE Tuip-
okcuaa menu (M) u ero pasnokeHue npu HarpeBaHUM; T) paCTBOPEHUE MOJTYYEHHOTO TUAPOKCUA B
KHUCTIOTax; A) B3auMojeiictBue okcujga Mmeau (ll1) ¢ cepHoil KuCIOTOW mNpu HarpeBaHuu; e€)
pasiokeHue MepMaHraHara Kajlus; ) pa3joKeHHe MEepoKCHAa BOJOPOAa ¢ MOMOIIBIO TUOKCUAA
MapraHila M KaTaja3bl KapTodels WiId MOPKOBH; 3) B3aUMOJICUCTBUE pPa30aBICHHBIX KUCIOT C
MeTaJjlaMHu.

Jlabopamopuwie onvimel. JI1.O. Ne 15 «lIpokariuBanue Meau B IUIAMEHH CIUPTOBKN.
JL.O. Ne 16 «3amemienne Menu B pacTBope xiopuaa meau (1) sxemezomy.

Koumponvnas paboma Ne 2 io teme: «VI3MeHEHUS, MPOUCXOIATITNE C BESCTBAMID.

Ilpakmuueckas paboma Ne 3 IIpu3HaKkyu XUMUYECKUX PEAKITHI

PactBopenune kak (pusuko-xumuueckuit mporiecc. [loHsTrHe 0 THApaTaX U KPUCTALIOTHAPATAX.
PactBopuMoctb. KpuBble pacTBOPUMOCTH KakK MOJENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX
BEIIECTB OT TemmnepaTypbl. HacklllieHHbIE, HEHACBIIIEHHBIE U MEPECHILICHHBIE PACTBOPHI. 3HAYEHHUE
pacTBOPOB JJIS HPUPOJBI M CENBCKOTO XO351CTBA.

[TonsiTHe 00 SIEKTPOJUTUUECKON AUCCOLNMAIMK. DJICKTPOJHMTHI M HEAIEKTPOJIUTHI. MexaHu3m
JUCCOLIMAIMNA DJIEKTPOJIMTOB C PA3JIMUYHBIM XapakTepoM CBA3U. CTeneHb 3JIEKTPOJUTHYECKOU
muccoraly. CHIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU AJIEKTPOJMTHYECKOM Aucconuanv. VoHHbIE ypaBHEHUSA
peakumii. Peakunu oOmMeHa, waymue 10 koHna.  Kinaccudukaius HOHOB U MX CBOMCTBA.

Kucnotsl, ux knaccudukanuu. Jucconuanus KUCIOT U UX CBOWCTBA B CBETE TECOPUH DJIEKTPO-
JIUTUYECKOM Juccouuanuu. MoJieKyJsapHble M HMOHHBbIE ypaBHEHHMsI peakiuid. B3aumonencTBue
KHUCJIOT C METaJUIaMU. DJEKTPOXUMUUYECKUN PAJl HAIPSKEHU MeTauioB. B3auMoelicTBiue KUCIOT
C OKCHJIaMH METaJIOB. B3auMoJelicTBHE KHUCJIOT C OCHOBAHMSIMM — PEAKIUs HEUTpaln3alvu.
B3aumopelictBue  KHCIOT ¢ colisiMu. Mcrmonp3oBaHME — TaONMIBI  PAaCTBOPUMOCTH  JUIS
XapaKTePUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBaHus, ux kKiaaccudukamusa. Jlucconumaiys OCHOBAaHMH M MX CBOWCTBA B CBETE TEOPHH
3JIEKTPOJUTUYECKON Jauccolanuu. B3aumopaeiicTBue ocHOBaHUM ¢ coisiMu. Mcnosb3oBaHue
TaOIMIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKN XUMHUYECKUX CBOMCTB OCHOBaHUH. B3anmoericTBue
mienoveil ¢ okcugamMu HemertaiioB. OOoOmIeHHe cBeneHH 00 OKCHAax, WX KiIacCUpUKalUU U
CBOMCTBaAx.

Conu, uX aucconuanusi U CBOWCTBA B CBETE TEOPUU BJIEKTPOJUTUYECKOW TUCCOLIMALMU.
BsaumopneiicTBue coneil ¢ meramiamMu, OCOOCHHOCTH ITHX peakuuii. B3ammopeiictBue coneir c
conmssmMu. Mcnonp3oBaHue TaOMHIBI PACTBOPUMOCTH MMl XapaKTEPUCTUKU XUMHYECKHX CBONCTB
coneil. ['eHeTmueckue psabl MeTauia M HemeTaia. ['eHeTndeckas CBA3b MEXAY KIAcCaMH
HEOPraHMYeCcKnX BemecTB. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH. Ornpenenenue
CTETICHeW OKHUCIICHHUS 7S DJIEMEHTOB, 00pa3yIOINX BEIIeCTBA Pa3HBIX KIACCOB. Peakinu HOHHOTO
oOMeHa ¥ OKHCIUTEIbHO BOCCTAHOBUTENbHbIE peakiuu. OKHUCIUTENIh W BOCCTAHOBUTEINbD,
OKHCJICHHE U BOCCTAaHOBJICHHE.



CocraBieHrne YpaBHCHHI OKUCIHTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIIUN METOJO0M 3JIEKTPOHHOTO
Oananca.
CpolicTBa MpOCTBIX BELIECTB — METAVIOB W HEMETAUIOB, KHUCIOT M COJEH B CBETE
OKHUCJIUTEITLHO-BOCCTAHOBUTEIBHBIX PEAKITUI

Jlemoncmpayuu. VicnpiTanre BEIIECTB U UX PACTBOPOB HA JIEKTPOIPOBOAHOCTh. 3aBUCUMOCTh
AJIEKTPOTIPOBOJHOCTH YKCYCHOUM KHCIOTBHI OT KOHIEHTpaluu. [[BHKEHIIC OKpalieHHBIX HOHOB B
ANEKTPUUEOCOKM ToJIe. B3aumoieiicTBue MHKa ¢ cepom, CONSTHOM KucinoToi, xmopumom menu (11).
I'openne marnus. BzaumozeicTBre XJIOpPHOU U CEPOBOIOPOJHON KOMIBI.

Jlabopamopnvie onvimul. Ne 17 «B3auMonelcTBHE pacTBOPOB XJIOpHIA HATpWs H HUTpaTa
cepebpa». JI.O. Ne 18 «llomydeHne HEpaCTBOPUMOTO THAPOKCHAA M B3aMMOJCHCTBHE €ro C
kucinotamm». JIL.O. MNe 19 «BsaummopeiictBue KUCIOT ¢ ocHoBanusmu». JIL.O. Ne 20
«B3anMogeiictBie KHUCIOT ¢ OkcumaMu MmetauioBy. JI.O. Ne 2] «B3zauMomelcTBHE KHCIIOT C
Mmetamiamuy. JI.O. Ne 22 «B3zanmoneiicTBHE KUCIIOT ¢ colsaMu». Ne 23 «B3auMoaelcTBue Hienoyei
¢ kuciaotamm». JI.O. Ne 24 «B3auMoaercTBHe Iienouei ¢ okcuaamu HemeTamuioBy. JI.O. Ne 25
«B3aumoneilictBue menoueit ¢ comsamm». JI.O. M 26 «IlonyueHue u cBoicTBa HEPaCTBOPUMBIX
ocHoBauwmii». JI.O. Ne 27 «B3amMoJeHCTBHE OCHOBHBIX OKcHAOM ¢ kuciotamu. JI.O. Ne 28
«B3anMmoencTBie OCHOBHBIX OKCHIOB € BOjOH,c Metamnamu». JI.O. Ne 29 «BzaumopneiictBue
KHUCJIOTHBIX OKCHAOB ¢ mmeoyamMuy. JI.O. Ne 30 «B3anMonelcTBie KUCIOTHREIX OKCHIOB C BOJOWY.
JI.O. Ne 31 «Bsanmopeiicteue coneir ¢ kucioramm». JI.O. Ne 32 «B3ammoneiictBue cosei ¢
memogammy. JI.O. Ne 33 «BzammoneiictBue coneit ¢ coirsimmy. JI.O. Ne 34 «Bs3ammonencTBue
pPacTBOPOB COJICH C METaIIaAMI.

Koumponvnas paboma Ne 3 o Teme: « OCHOBHBIE KJIaCChl HEOPraHWICCKUX COCTMHEHUI

Ilpakmuueckas paboma Ne 4 «PenieHue 3KCIEPUMEHTATBHBIX 321249
Iepuonuyeckuii 3axon u [lepnoanyeckas cucreMa xXuMudeckux 3jaemenTon /1. U.

MenaesneeBa. CTpoenne aToM0oB. XuMu4yeckasi CBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

ATOMBI Kak opma CyliecTBOBaHUS XUMHUECKUX 3JIeMEeHTOB. OCHOBHBIE CBE/ICHUS O CTPOCHUU
atomoB. JlokazaTenbCTBa CIOXKHOCTH cTpoeHuss atoMoB. OmbiTel Pesepdopma. Ilnanerapnas
MOJEINb CTPOCHUS aTOMA.

CocTaB aTOMHBIX siiep: IPOTOHBI, HEUTPOHBL. [leproarueckas cucTeMa XUMUYECKHX JIEMEHTOB
J.V. MenneneeBa U CTpOE€HUE aTOMOB — (PU3MUYECKUN CMBICI MOPSAIKOBOTO HOMEpa 3JIEMEHTa,
HOMepa TPYIIbl, HOMepa nepuoja. V3MeHeHne uuciaa IpOTOHOB B siApe aToMa — oOpa3oBaHHe
HOBBIX XUMUYECKHX AJIEMEHTOB.

W3menenue uucna HEWTPOHOB B siipe aroma — oOpa3oBaHue u30TONOB. CoOBpeMEHHOE
ompesieNieHue TOHITUA Xumuyeckuti dnemeHm. V30TOmbl KaK pPa3HOBUIHOCTH aTOMOB OIHOTO
XUMUYECKOTO 3iemeHTa. OTHOcuTenbHash aroMHas Macca. B3auMOCBSA3b NOHATHA HpOmMOH,
HelZI’I’ZPOH, OMmHoOcuUmelbHas aAmomHaAa macca.

OnektpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEH AaTOMOB XUMHUYECKHX 3JIEMEHTOB MaJIbIX
nepuoioB. [loHsiTHE O 3aBepIIEHHOM 3JIEKTPOHHOM ypoBHE. M3MeHeHHe 4ucia 3JIEKTPOHOB Ha
BHEIITHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOIO 3JIEMEHTa - 00pa30BaHHE IMOJIOKUTEIbHBIX U
OTpUIaTeNbHBIX HMOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMH METAUIOB U HeMeTawioB. [IpuduHbI
W3MEHEHUS METAJTMYECKHX U HEMETaJUIMYECKUX CBOMCTB B mMepuojaax u rpymmax. Obpa3zoBaHue
OounapHbeix coenuHeHuil. [lonsiTHe 00 wuOHHOW cBsi3u. Cxembl 0Opa3oBaHHS HOHHOUM CBS3W.
B3aumoneiicTBue aTOMOB 3J€MEHTOB-HEMETAJIOB MEXIy co00i — 00pa3oBaHUE IBYXaTOMHBIX
MOJIEKYJT TpPOCThIX BemecTB. KoBajeHTHass HEMoJspHAas XUMHUYECKas CBA3b. OJIEKTPOHHBIE H
CTPYKTYpHBIE (DOPMYIIBI.

B3aumoieiicTBue aTOMOB HEMETAIIOB MEXKy cO00i — 00pazoBaHue OWHAPHBIX COEIUHEHUN
HEMETAIUIOB. DIIEKTPOOTpULIaTeNbHOCTh. KoBaneHTHas mosjsipHas cBsi3b. [IoHSATHE O BaJe€HTHOCTH
KaK CBOMCTBE aTOMOB 0Opa3oBBIBaTh KOBAJICHTHBIE XuMmudeckue cBsizu. CocraBieHue Gopmyn



OMHApHBIX COCIUHEHMH MO BaJCHTHOCTU. Haxo’kaeHue BaJeHTHOCTH MO (opmysne OuHApHOTO
COEJIMHEHMUS.
B3auMopeiicTBie aTOMOB METAJIOB MEXIy co00i — o0pa3oBaHHE METATMYECKUX

Kpuctauios. [IoHsATHE 0 METAaUIMYECKON CBS3U.

Jlemoncmpayuu. Mojenu aToMOB XMMHUYECKHUX 3ieMeHTOB. llepuoanueckas cucrema
xumudeckux 3nemMeHToB [[.1. Menaeneesa (pa3nudnabie GOpMBI).

Jlabopamopuwie onvimoi: J1.O. Ne 3 «MonenupoBaHue MPUHITUINA ISHCTBUS CKAHUPYIOIIETO
Mukpockonay». JI.O. Ne 4 «3rotoBienne Mojienei MoyeKyn OMHApHBIX COEAUHEHUI
KonTponsnas pabora Ne 4 o Teme: « ATOMbI XUMUYECKUX JIEMEHTOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATDI

JIM9HOCTHBIE Pe3ylbTaThl OCBOCHHS TPOTPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCS B XOJA€¢ OOy4eHUsS] XMMHUHU B €IUHCTBE y4eOHOW M BOCIIMTATEIIBHOW JEATCIILHOCTH B
COOTBETCTBUU C TPATUIIUOHHBIMU POCCUHCKUMU COIMOKYJIBTYPHBIMU U JTyXOBHO-HPAaBCTBEHHBIMH
[IEHHOCTSIMH, TPHHITHIMH B OOIIECTBE NpaBUJIAMH M HOPMAMH IIOBEICHHS M CIIOCOOCTBYIOT
MpoIIeccaM CaMOITO3HAHUS, CAMOPA3BUTHS M COITMATA3AIINH O0YJarOIINXCS.

JIM9HOCTHBIE PEe3YNIbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOJICTBOBATHCS
CUCTEMOW IO3UTHUBHBIX IICHHOCTHBIX OpPUEHTAIMA W PACIIUPECHUE ONbBITA JIEATSIBHOCTH Ha e€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoOTHYECKOTr0 BOCIIMTAHUS:

IIEHHOCTHOTO OTHOIICHHS K OTEYCCTBEHHOMY KYJIbTYPHOMY, UCTOPUICCKOMY M HAYYHOMY
HACJICIUIO, TIOHMMAaHWs 3HAYCHHUS XHMHYECKOW HAYKH B JKH3HHU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHOW HWH(OPMAIMEH O TEPEIOBBIX JOCTIKCHHUSIX W OTKPBITHIX
MHPOBOW U OTCUECTBEHHOW XMMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOUCTBE MUpA
H O0IIEeCTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MIPEJICTABJICHUSI O CONMAJIBHBIX HOPMax W TMPaBWIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHUBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B 0OIIIECTBEHHO MTOJIE3HOM,
y4eOHO-HCCIIeIOBATEIIbCKOM, TBOPUECKOW W JAPYIMX BHJAX JCSITEILHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOW COBMECTHOW JCSATEILHOCTH MPH BBIITOJIHEHUU YYeOHBIX, TO3HABATEIBHBIX 33J1ad,
BBITIOJTHCHUM XHUMHYECKHX OSKCIICPUMEHTOB, CO3JaHUM YYeOHBIX TIPOCKTOB, CTPEMIICHUS K
B3aMMOIIOHUMAHUIO M B3aMMOIIOMOIIM B TIPOIECCE ITOW Y4EOHOW MACATeILHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJICHUE W IMOCTYIIKA CBOMX TOBApPHUIIECH C IMO3UIIMN HPABCTBEHHBIX U MPABOBBIX
HOPM C YIETOM OCO3HAHUS TIOCIIEACTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMA .

MHPOBO33PEHUYCCKUE  MPEJICTaBJICHHMS O  BEIIECTBE M XHMHYECKOM  peakIiuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M COCTaBIIAIONIME OCHOBY JUIS
MOHUMAaHHMS CYIIHOCTH HAyYHOW KapTHHBI MHUpA, MPEJICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BHUTHS MPHUPOJIBI, B3aUMOCBA3SIX YEJIOBEKA C MPUPOJTHOM CPElOi, O POJIM XUMHH B IO3HAHHH
3THX 3aKOHOMEPHOCTEHA;

MO3HABATE/IbHBIC MOTHUBBI, HANpPaBJICHHBIC HA TIOJYYCHHE HOBBIX 3HAHHH 110 XHMHH,
HEOOXOUMBbIC JIIsi  OOBSACHEHHUS HAOMIOJAaCMBIX IIPOIECCOB M  SBJCHHM, IM03HABATEIbHOM,
WHGOPMAIIMOHHON U YUTATEIBCKOW KYJIBTYpPhI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHON pabOThI ¢
y4EOHBIMH TEKCTAaMH, CIPABOYHOM JIUTEPATypOM, JOCTYIMHBIMH TEXHUYECKUMHU CpPEACTBAMHU
HH()OPMAMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYYCHHIO W TIO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM0o00pa30BaHUI0, MPOEKTHONH W HCCIIENOBATEILCKON JEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpPaBJICHHOCTH U YPOBHS O0y4YeHHUsI B TajbHEHIIEM;

4) popMHUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 3J0pOBBIM 00pa3 >KH3HH, OCO3HAHUE TIOCIEJICTBUNA U HEMPHUATHE BPETHBIX MPUBBIYCK
(ynoTpeOnieHus: ajKoOToJis, HApKOTHKOB, KypeHHs), HEOOXOOUMOCTH COOMIOJACHUSI TPaBUII
0€30MacHOCTH NP OOpaIIEHHH ¢ XUMUUYECKUMU BEIIECTBAMH B OBITY U peabHOM JKU3HH;

5) TpyA0BOTr0 BOCIUTAHUS:

WHTEpEC K MPaKTHYECKOMY M3Yy4eHHI0 mpodeccuil u TpyAa pa3iuyHOTO POJia, YBaXKEHHE K
TPYAY U pe3yabTaTaM TPYIAOBOW EATEIHHOCTH, B TOM UMCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHWUI TI0 XUMUHU, OCO3HAHHBIN BHIOOP MHIMBUAYAIBHON TPASKTOPUU MPOIOIDKEHUS 00pa3oBaHUs
C Y4€TOM IUYHOCTHBIX HWHTEPECOB M CIOCOOHOCTHM K XHUMHH, OOINECTBEHHBIX HMHTEPECOB U



noTpeOHOCTEH, yCremHoi Mpo(ecCHOHANBHON EITeIbHOCTH U Pa3BUTHUA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJalITUPOBATHCA B TPO(PECCHOHATBHOM Cpee;

6) IK0JIOrHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKU 1€JIeCO00pa3HOe OTHOLIEHHE K MPHUPOAE KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBAaHMSA, MOHMMAaHHE IEHHOCTH 370pPOBOrO M 0Oe30macHOTo o0pas3a >KH3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DPM3NYECKOMY U TICHXHYECKOMY 370POBbIO, OCO3HAHKE
[EHHOCTH COOMIOJICHHsI MpaBHJl 0E30IaCHOTO TMOBENIEHHs MpH paboTe C BEUIECTBAMH, a TAKKE B
CUTYaLMUSIX, YTPOKAKOUIUX 30POBBIO U KU3HHU JIIOJIEH;

CIOCOOHOCTH MPUMEHATh 3HAHMSA, TOJTy4aeMble NIPU U3YYCHUU XMMUH, JUISI PEIICHHs 3a/1a4,
CBSI3AHHBIX C OKPYXaIIIEH MNPUPOJHON CpEeNoW, Il TMOBBIIECHHUS YPOBHS HKOJOTHYECKOU
KYJIbTYpPbI, OCO3HaHMs IJI0OATBHOTO XapakTepa SKOJIOIMYECKHUX MpoOJeM U MyTed UX peuIeHHs
IIOCPEACTBOM METOJIOB XMMHH, SKOJOTHYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS MM B
ITI03HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIIBHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMeTHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBbIE i1 (OPMUPOBAHUA
MHPOBO33pEHUs OOIIeHAayYyHble HOHATHS (3aKOH, TEOpHs, NMPHUHLMUI, THUIOTe3a, (akT, CHUCTEMa,
MIPOLIECC, SKCIIEPUMEHT U APYroe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4E€OHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUI U3 3THX MPeAMETOB (GOPMHUPOBATH IMPEICTaBICHUE O
LIEJIOCTHOM HAy4YHOW KapTHHE MHpa, U YHUBEpCajbHble ydueOHble AeHCTBHs (IO3HABaTENbHBIE,
KOMMYHHMKAaTHBHBIE, PEryJIsSITUBHBIE), KOTOphle oOOecneunBaoT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU JeSITENIbHOCTH.

Ilo3HaBaTebHBIE YHHBEpPCAJIbHbIE YUeOHbIe 1eHCTBHS

ba3oBble joruyeckue aeiicTBus:

YMEHUS MCHOJIb30BaTh IPUEMBI JIOTHYECKOTO MBIIUICHHS TP OCBOCHUH 3HAHUM: pACKpPbIBAaTh
CMBICTT XUMHUYECKHUX MOHATUHN (BBIACIATh UX XapaKTepHbIe MPU3HAKU, YCTAHABINBATH B3aUMOCBS3b
C APYrUMU NOHSTHUSIMU), UCTIOJH30BATh MOHATHUS AJIsi OOBSACHEHUS OTICNIbHBIX (DAKTOB U SIBJICHHIA,
BBIOMpATh OCHOBAaHUS W KPUTEPUM JUIsl KiIacCHU(UKAIMM XUMUYECKHX BEIIECTB M XUMUYECKUX
peakiuii, ycTaHaBIMBaTh MPUYMHHO-CIIEJICTBEHHBIE CBA3U MEXAY OObEKTaMH W3YY€HHUS, CTPOUTDH
JIOTUYECKUE pacCyX AeHUs (MHAYKTUBHBIC, ACTyKTHBHBIC, IO AaHAJOTWH), JNellaTh BBIBOJBI H
3aKITHOYECHUS;

yMEHHE NPUMEHSTh B Mpollecce MO3HAaHUS TMOHATHS (IIpeIMETHbIe M METalpeMETHHIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, HCIIOJIb3yeMble B XUMHH, MpeoOpa3oBbIBATH HIMPOKO
MpUMEHSeMble B XHUMHHU MOJIEJIbHbIE MPEACTABICHUS — XUMHUYECKHM 3HAK (CHMBOJ 3JIEMEHTA),
XxuMHuueckas (opmyna U ypaBHEHHE XHMHUYECKON peakuud — TpU peleHud ydeOHo-
[TI03HABATENbHBIX 337a4, C Y4ETOM 3TUX MOJEJIbHBIX MPEICTABICHUMN BBISBIATh U XapaKTEPU30BAThH
CYIIIECTBEHHBIE MPHU3HAKU MU3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKLUH,
BBISIBIISITH OOIIHME 3aKOHOMEPHOCTH, MPUYNHHO-CIICJCTBEHHBIE CBS3H U MPOTUBOPEUHS B U3Y4aeMbIX
rpolieccax u sIBJICHUSIX.

Ba3oBble ncciieqoBare/ibCKue AeiCTBHA:

YMEHUE HUCIOJIB30BaTh NOCTaBICHHbIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, & TAKXKE
B KauyeCTBE OCHOBBI AJs1 (POPMHUPOBAHMS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

npuoOpeTeHue OmbiTa MO0 IUITAHMPOBAHUIO, OPraHU3allMM W TPOBEIEHHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAONI0JaTh 332 XOJO0M IpOIIecca, CaMOCTOSATENBHO MPOrHO3UPOBATh €ro
pe3yibTar, (GOpMyIUpOBaTh OOOOLIEHHS W BBIBOJABI IO pe3ylbTaTaM MPOBEIEHHOTO OIbITA,
HCCIIEIOBAHUS, COCTABIIATh OTYET O MPOJAETIaHHOM padoTe.

Padora ¢ undpopmanueii:

yYMEHHE BBIOMpATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMAIIUIO PA3IUYHBIX BHIIOB U
¢dopM mpeAcTaBICHHUS, MOIy4aeMYI0 U3 Pa3HBIX MCTOYHHUKOB (HAy4yHO-TIOMYJISpHAs JHUTEparypa
XUMHUYECKOTO COJIepKaHMsl, CIIpaBOYHbIe MOcoOus, pecypchl MHTepHeTa), KpUTHUYECKH OLIEHUBATh
MPOTHBOPEUUBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;



yYMEHHUE MPHUMEHATh PAa3JIMYHbIE METOJbI U 3alpoChl MPH MOUCKE M 0TOOpe MH(pOpMaruu U
COOTBETCTBYIOLINX JTAHHBIX, HEOOXOAMMBIX JUISI BBIIIOJHEHHs Y4eOHBIX M TO3HABATENBHBIX 3a7a4
OTIPENICIEHHOTO0 THIA, MPHOOPETEHHE OIbITa B OO0JIACTH HCIOJB30BaHUS WH(MOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJCHUE KyJIbTYpOW AKTHBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIIbHO BBIOMpAaTh ONTHMAJIbHYIO (OpMYy TpEACTaBICHUS
nHbOpMAlMM W WUIIOCTPUPOBATH pelIaeMble 33/1a4d HECJIOXKHBIMH CXEMaMH, JuarpaMMamH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;
YMEHHE HCIOJNb30BaTh M aHAIM3UPOBATh B IMpollecce Y4eOHOW W HCCIIeN0BAaTEIbCKON
JEATeTbHOCTH HH(POPMALIHIO O BIUSHUH MPOMBIIIICHHOCTH, CEJIBCKOTO XO035CTBA U TPAHCIIOpTa Ha
COCTOSIHHE OKPY/KAOIIEH MPUPOTHON CPEIbI.
KoMMyHuUKaTHBHBbIE YHUBepCaJbHbIE YUeOHbIe JeiicTBUA:
YMEHUS 3a7]aBaTh BOMPOCHI (B XOJ€ AUaioTa U (WITH) AUCKYCCHH) TI0 CYIIECTBY 00CYXIaeMoit
TeMBI, POPMYIIMPOBATH CBOM TPETIOKEHNS OTHOCUTEIILHO BBITIOIHEHHUS TPEATIOKEHHOH 3a/1a9H;
YMEHUS TPEJICTABIIATH MOJyISHHBIE PE3YNIbTAThl MMO3HABATEIHHOMN JEITEIFHOCTH B YCTHBIX H
MUCHMEHHBIX  TEKCTax; JeJjaTh TPE3EHTALUI0 PpEe3yAbTaTOB  BBITIOJIHEHUS  XHUMHUYECKOTO
JKCIIepUMEHTa (J1a00paTOPHOTO OMBITa, J1A0OpPaTOpHON pabOThl TO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);
YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH TO3HABAaTEIHHOW M
HCCIIEIOBATENIbCKON JeSITEIbHOCTH MPHU PELIEHUH BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE yuéTa oOUInx
MHTEPECOB U COTJIACOBAHUSA MO3ULUN (OOCYXACHHS, OOMEH MHEHHSIMHU, «MO3TOBBIE LITYPMBI»,
KOOPMHAINS COBMECTHBIX JACHCTBUI, OTpe/Ie]ICHNEe KPUTEPUEB TI0 OTICHKE KaueCcTBa BHITIOJTHEHHON
paboThl U ApYyTHE).
PerynsiTuBHbIe yHUBEpPCAIbHbIC YUeOHbIE 1eliCTBUA:
YMEHHE CaMOCTOSITENIbHO OMNPEAENATh LEIN ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYLIECTBIISTH,
KOHTPOJMPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTD, BHIOMpATh Hanboee
s dexTuBHBIEC CIOCOOBI pelIeHUsT YUeOHBIX U MO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIHHO COCTaBIIATh
WA KOPPEKTUPOBATHh MPEUIOKECHHBIM aJIrOPUTM JAEHCTBUM MPU BBHINOJHEHUU 3aJaHUM C YYETOM
MOJIyYE€HHUs HOBBIX 3HaHUI 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsAX, OLIEHHWBATH
COOTBETCTBUE TOJYYEHHOTO pe3yiabTaTa 3asBJIIEHHOM 1eM, YMEHHEe HCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, peJlaraéMble B YCIOBUH 3aJIJaHUH.
MNPEIMETHBIE PE3YJIBTATbBI
B cocraBe mnpenMeTHBIX pe3yIbTaTOB [0 OCBOGHHUIO 00S3aTENBHOTO  COJEpKaHus,
YCTaHOBJIEHHOTO JaHHOW (¢eaepanbHO pabouell MpOrpaMMOi, BBIIEISIOT: OCBOCHHbBIC
00yuaroUMMuUCs HaydHble 3HaHUS, YMEHUS U CIIOCOOBI JeMCTBUIA, crierupuieckue sl IpeIMeTHOM
obnactu «XUMHUS», BHUIBI JEATEIHHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETALHH,
MpeoOpa30BaHUIO U TPUMEHEHHUIO B PA3IMUHBIX YIEOHBIX U HOBBIX CUTYAIIHSIX.
K xoniy oOydyenuss B 8 kjacce mpeiMeTHble pe3yabTaThl HAa 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIOUINXCS YMEHHI:
® DAaCKpBIBaTh CMBICT OCHOBHBIX XUMHUYECKHX MOHSATHI: aToM, MOJEKYIa, XUMHYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U HEOJAHOPOIHAS ),
BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAasi M MOJIEKYJIsIpHas Macca, KOJUYEeCTBO BEIIECTBA,
MOJIb, MOJIIpDHAas Macca, MaccoBas JO0Js XHUMHUYECKOrO »3JeMEHTa B COEIUHEHHH,
MOJIIpHBII 00BEM, OKCHJ, KUCIIOTA, OCHOBAHUE, COJIb, AIEKTPOOTPULIATEIBHOCTD, CTEIIEHb
OKHUCIICHMsI, XMMHMUECKas peakuus, KilacCUu(UKalus peakiuil: peakuuud COeTUHEHUS,
peaKkMy pa3iokKeHUs, peaklUi 3aMelleHus], peakliui 0OMeHa, 9K30- U SHI0TEPMHUECKHUE
peaknuu, TeroBoi 3((GeKT peakuuu, SApo aToma, NEKTPOHHBIN €0l aToma, aTOMHas
opbutanb, paguyc aToMa, XUMHUYECKas CBS3b, MOJSPHAs U HEMOJIApHas KOBaJEHTHAas
CBSI3b, HMOHHAs CBs3b, HOH, KaTHOH, AaHHOH, pacTBOp, MaccoBas JOJs BEILIeCTBa
(mpolieHTHAast KOHIIEHTPALUs) B PaCTBOPE;

® WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSTH 3TU MOHATHS
IIPU OTIMCAHHUHM BEIIECTB U UX MPEBpAILECHUI;



® IICTIOJIb30BATh XMMUYECKYI0 CUMBOJIMKY JUISI COCTaBJIeHUS (pOpMysl BEIIECTB M YpaBHEHHM
XUMHUUYECKUX PEAKLIMIL;

® OTIpE/ICNATh BAJICHTHOCTH AaTOMOB JJIEMEHTOB B OHHApPHBIX COCIMHEHHSAX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCIUHEHHUAX, NPUHAUIKHOCTh BEUIECTB K
OTpeNeNéHHOMY KJIacCy COCOMHEHUH 1o ¢GopMmynaM, BHI XHUMHYECKOW CBSI3H
(KoBajIeHTHAsl U MIOHHAs) B HEOPraHUYECKUX COEIMHEHUSX;

epackpsiBaTh cMbIch llepuoamueckoro 3akona JI. M. MengeneeBa: Ie€MOHCTPHPOBATh
[NOHMMAaHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMMUYECKHUX D3JEMEHTOB OT HX
nonoxkeHust B llepuonnyeckoil cucreme, 3aKOHOB COXPaHEHMSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHHMsI, 3aKOHa ABOTaipo;

® OIIMCHIBATh M XapaKTepu30BaTh TabauuHyto ¢popMy [lepronnyeckoil cucteMbl XUMHUECKUX
JJIEMEHTOB: pa3nyaTh MOHATUS «IJIaBHas mnoArpynna (A-rpynma)» U «1mo0oyHas
noarpynmna (b-rpymnma)», Mameie W OOJBIINE TEPUOIBI, COOTHOCUTH OOO3HAYEHUS,
KoTopble uMeroTcst B Tabnuue «llepuoanueckas cuctema XUMHUUeCKUX nemeHToB 1. .
MenneneeBay C UUCIOBBIMH XapaKTEPUCTHKAMU CTPOEHMSI AaTOMOB XHMHUYECKUX
2JIEMEHTOB (COCTaB W 3apsAl fAapa, oOliee YMCiIOo AIEKTPOHOB M pacHpelieieHHe UX IO
AJIEKTPOHHBIM CJIOSIM);

® KJIAaCCU(PUIIMPOBATh XUMHUYECKUE DJIEMEHTHl, HEOPraHMYeCKHE BEUIECTBA, XHUMHUYECKHE
peakuuu (MO 4YMCIYy M COCTaBY YYacTBYIOUIMX B pEAKUMU BEIIECTB, MO TEMJIOBOMY
dbdexry);

® XapaKTepH30BaTh (OMUCHIBATh) OOLIME XUMUYECKUE CBOICTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEpPK/as OIMUCaHUE NPHUMEpaMH MOJIEKYJISPHBIX YpaBHEHUN COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIIH;

® [I[POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX Ka4eCTBEHHOIO COCTaBa,
BO3MOYXHOCTH NMPOTEKaHUSI XUMUYECKUX IIPEBPALICHUN B Pa3JIMYHBIX YCIOBHSIX;

® BEIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEILECTB, MaCCOBYIO JJOJIO
XMMUYECKOTO 3JEeMEHTa N0 (OopMysie COEAMHEHHs, MacCOBYIO JIOJIIO BEIIEeCTBA B
pacTBOpe, MPOBOIUTH PACYETHI 110 YPABHEHUIO XUMHUYECKON pEaKLUuu;

® I[PUMCHATh OCHOBHBIEC OIEpAallUd MBICIUTEIbHON JESATEIBHOCTH — aHajiu3 U CHUHTES,
CpaBHEHHE, 0000IIeHHe, CHUCTEMATU3alMI0, KIACCU(PHUKALNIO, BBIABICHUE INPUUYUHHO-
-CIICICTBCHHBIX CBA3€H — Ul M3Yy4EHUS CBOMCTB BEUIECTB M XUMHUYECKHX PEaKLHH,
€CTECTBEHHO-HAYYHbIE METOJbI MO3HaHUs — HaONIIOJEHUE, U3MEpPEHHEe, MOJEINpPOBaHNUE,
9KCIEPUMEHT (peasIbHbI U MBICICHHBII);

eClIe[IOBaTh  IPaBWIAM  IIOJIb30BaHMs ~ XMMMYECKOH mocylo u  jgabopaTOpHBIM
o0OpyJOBaHHEM, a TaKXe IpaBUjaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSAMU IO BBIIIOJHEHUIO Ja0OPATOPHBIX XMMHUUYECKHX OIMBITOB IO MOIYYEHUIO U
coOMpaHuI0 Tra3000pa3HbIX BeUIecTB (BOAOPOAAa M KHUCIOPOAA), MPUTOTOBJICHUIO
pPacTBOpPOB C ONpPENEIEHHON MacCOBOM JOJIEH pacTBOPEHHOIO BEILECTBA, IJIAHUPOBATh U
IIPOBOJUTh XMMHUYECKUE DKCIIEPUMEHTBI II0 PACIO3HABAHMIO PACTBOPOB WIECIOYEH H
KHCJIOT C MOMOILBIO HHANKATOPOB (JIakMyc, (heHOoI(TanenH, METUIOPAHXK U APYTrUe).



TEMATHYECKOE IINTAHUPOBAHHUE

KosmmuyecTBo 4acos DJIeKTPOHHbIE
HauMeHoBaHHne
Ne (uudposbie)
pa3aeoB U TeM Kontposbubie | IlpakTnueckue
n/n HDOIDAMMEL Bcero p P o0pa3oBaTtejibHbIE
porp paooTsl padoThI pecypeb
Pazjea 1. IlepBonayanbHble XUMHYECKHE IOHATHS
XUMHUS — BaykHas
o0Oiacts
€CTECTBO3HAHUS U Bubmorexa IIOK
1.1 HDAKTIECKOI 5 2 https://m.edsoo.ru/7
P f41837¢c
EeATENHLHOCTH
qeJI0BEKa
BemectBa u bubnuorexa [JOK
1.2 XAMHAYECKHE 15 1 https://m.edsoo.ru/7
peaKIu f41837c
Hroro mo pazueny 20

Paspnen 2. BaxuHeiiuue npeacTaBuTe/ M HEOPraHNYeCKHX BelleCTB

Bosnyx. Kucnopon.

bu6moreka [IOK

2.1 Ioustue 06 6 https://m.edsoo.ru/7
OKCHJIax f41837c
bu6moreka [IOK
2.2 Eiizﬁgiéz?gﬁ;x 8 https://m.edsoo.ru/7
f41837c
Bopa. PactBopebl. bu6mmoreka [IOK
2.3 ITousitre 06 5 1 1 https://m.edsoo.ru/7
OCHOBAHUAX f41837c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7
COEIMHEHU I f41837c
Utoro no pazneny 30
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peakuumn

3.1

[Tepuonuueckuii
3aKOH U
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anemeHTOB J[. 1.
Mennene-eBa.
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3.2

XuMuueckasi CBS3b.
OKMCIIUTEIIBHO-
BOCCTAHOBHTEJIHHEIC
peakuuu

bu6mmoreka [JOK
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f41837¢c
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IHOYPOYHOE IINTAHUPOBAHHUE

KoaudecTBo 4acoB

Kountp DJIEKTPOHHBIE
Ne Tema ypoka oabnbl | Ipakrn | /[lara nupposwie
n/n Bcero e yecKHue H3YyYCHUA oﬁpasoBaTe.nb
padot padoThbI HbI€ peCypChbl
bl
[Ipeamet xumun. Poib bubanorexa
1 XUMUU B KU3HH 1 [HOK
yenoBeka. Tena u https://m.edsoo.
BEIECTBA ru/ff0d210c
bubmnoreka
2 ITousarue o MeTogax 1 [HOK
[TO3HAHWS B XUMUH https://m.edsoo.
ru/ff0d227e
[TpakTuueckas padota Ne
1 «IIpaBuna paboTsl B bubnuoreka
3 nabopaTopuu U MPUEMBI 1 1 [HOK
oOparreHus ¢ https://m.edsoo.
71a00paTOPHBIM ru/ff0d23dc
000pyTOBaHUEM
YucTele BelecTBa 1 LBIP(I)%HOTeKa
4 cmecu. CriocoObl 1 https://m.edsoo.
pasesieHus cMecei ru/ffod26ca
[IpakTrueckas padota Ne bubanoreka
5 2 «Pa3nenenue cmece 1 1 HOK
(Ha mpuMeEpe OYUCTKH https://m.edsoo.
[TOBAPEHHOM COJIN)» ru/ff0d28c8
bubnuoreka
LHOK
6 ATOMBI 1 MOJIEKYJIbI 1 https://m.edsoo.
ru/ff0d2a6c
XHUMHYECKHE DIIEMEHTEHI. EI/IO(SIJZHOTeKa
7 3HaKu (CUMBOJIBI) 1 https://m.edsoo.
XUMHUYECKUX DJIEMEHTOB (u/ff0d2bes
bubnuoreka
8 IIpocTeie U cl10KHBIE 1 I[HOK
BEIECTBA https://m.edsoo.
ru/ff0d2a6c¢
bubnuoreka
9 ATOMHO-MOJIEKYIIIPHOE 1 I[HOK
y4eHHe https://m.edsoo.
ru/ff0d2d50
10 3aKOH MOCTOSHCTBA 1 bubnuoreka
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cocCTaBa BCUICCTB.

L[OK

Xumudeckas popmysia. https://m.edsoo.
BaneHTHOCTH aTOMOB ru/ff0d2eae
XAMHAYECKUX IEMEHTOB
bubanoreka
OTHOCHUTEIbHAS aTOMHAS
HOK
11 macca. OTHOCHUTEIbHAS .
MOMCKYIADHAS MACCA https://m.edsoo.
yip ru/ff0d323c
bubanorexa
MaccoBas 10Jist ITOK
12 XUMHYECKOT'O DJIEMEHTA B .
- https://m.edsoo.
g ru/ffodas0c
bubanorexa
13 KoaudecTBo BemecTna. [HOK
Mosb. MossipHast Macca https://m.edsoo.
ru/ff0d5230
bubanorexa
dusnyeckue u
14 XUMHUYECKHE SIBJICHUS HOK
I IMIeCKas heak m https://m.edsoo.
peakt ru/ff0d37fa
bubnuoreka
[Ipu3Haku u ycinoBust ITOK
15 ng;);eﬁngm XUMHAYECKUX https://m.edsoo.
peak ru/ff0d3al6
bubnuoreka
3aKOH COXpaHEHHUsI MacChl
16 BEIECTB. XUMHUYECKHE LOK
I;HeHﬁﬂ https://m.edsoo.
yp ru/ff0d3bss
Brrunciaenus konudecTsa, bubnnoreka
Macchl BENIESCTBA I10 HOK
17 ]
ypaBHCHHUSM XHUMHUYECKHX https://m.edsoo.
peakmuii ru/ff0d5708
i BuGmorera
18 (coe I/IHeHI/I}Ip ’ HOK
asnlcl)xceHI/m ,3aMe €HUA https://m.edso0.
p » SAMCIICHHA, ru/ff0d3f34
oOMeHa)
M. B. JlomoHOCOB — bubnuoreka
19 YUEHBIN-DHIUKIIONIEUCT. I[HOK
O0600611IeHNE U https://m.edsoo.
CHCTEMATH3aLs 3HAHUI ru/ff0d40c4
KonTtponpHas padota Nel EHO?EHOTGM
% | morow Beneemen
pearl ru/ff0d4290
21 Bo3nyx — cMmech razos. Bubnunoreka
CocraB Bo3yxa. [HOK
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Kucnoponx — anement u

https://m.edsoo.

npocroe BemecTBo. O30H ru/ff0d448e
dusndeckue u
. bubnmmoteka
XUMHUYCCKHE CBOMCTBA ITOK
22 KHCJIOpoJia (peakuu https://m.edsoo
OKHUCIICHUS, TOPEHUE). fu /f-fd q 461 4 '
[TousTre 06 okcuaax -
e oyt Brborexa
OK
23 naboparopuu U I#[tpS' //m.edsoo
MIPOMBIIIEHHOCTH. U /ffd q 49'7a '
[Tpumenenne kuciopoaa -
TemoBoil adexr
XIMIIECKOft peakiu, BuGmorexa
24 TEPMOXHUMHUYECKOM ﬁ%ls( /Im.edsoo
YpaBHEHUH, IK30- U A '
SHIOTEPMHUECKUX ru/ff0d4790
peaKIUIX
Tonnuso (HedTh, Yroiab U bubnuoreka
o5 MeTaH). 3arpsi3HCHUE [HOK
BO3/yXa, CIIOCOOBI €ro https://m.edsoo.
IPEIOTBPAIICHHS ru/ff0d4c4a
[TpakTuueckas padota Ne bubnuoteka
26 3 no teme «llonydyenue u IEMOHCT HOK
cobOHMpaHue KHCI0POIa, p https://m.edsoo.
H3yYEHHE €r0 CBOWCTBY ru/ff0d4ae2
bubnuoreka
Boaopon — sneMeHT u IIOK
27 MIPOCTOE BEIIECTBO. httos://m.edsoo
Haxoxnenue B mpupoe U /?fO q 4d' 40 :
dusndeckue u bubnuoreka
o8 XHMHYECKHE CBOMCTBA HOK
Bozopoaa. IIpumenenue https://m.edsoo.
BOZOPOIa ru/ff0d4ddo
bubnuoreka
29 ITonaTtue o kucnorax u HOK
COJISIX https://m.edsoo.
ru/ff0d50d2
bubnuoreka
30 CriocoOsI mosryueHust [HOK
BOJIOPO/Ia B JIAOOPATOpUU https://m.edsoo.
ru/ff0d4dd0
[IpakTuaeckas padota No bubnuoreka
31 4 no teme «llonyuenue u JIEMOHCT LHOK
coOupanue BOJAOPO/Ia, p https://m.edsoo.
W3YYEHHE ero CBOMCTBY ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

Bbubauoreka

30 MomnsipHblii 00BEM Ta30B. [HOK
3akoH ABoraapo https://m.edsoo.
ru/ff0d542e
Brranciienust 00bEma, Eu6IoTeKa
KOJIMYECTBA BEIIECTBA ITOK
33 ra3a 1o ero u3BeCTHOMY https://m.edso0o
KOJIMYECTBY BEIIECTBA U /f-fd q 55' a0 '
Wi 00bEMY -
Brruucienus o06EM0B
bubnnoreka
ra30B 10 ypaBHEHUIO ITOK
34 peaKkiiy Ha OCHOBE https://m.edsoo
3aK0HA 00BEMHEIX ru/ff(.)d57.08 '
OTHOIIICHUM T'a30B -
bubnnoreka
duznueckue u
. LHOK
35 XUMHYECKUE CBOMCTBA https://m.edsoo
BOAIbL ru/ff0d587a
bubnnoreka
36 CocTaB OCHOBaHUH. HOK
[TousiTne 06 MHAMKATOpAX https://m.edsoo.
ru/ff0d59e2
Bopa xak pacTBOpuUTEb.
Hacsbimennbie u bubnuoreka
37 HEHACHIIIICHHBIC HOK
pactBopbl. MaccoBast https://m.edsoo.
JTOJISL BELIECTBA B ru/ffod5b40
pacTBope
[TpakTrueckas padota Ne
> 110 Teme bubnuoreka
«IIpurotoBnenue
38 pacTBOPOB C HOK
. . https://m.edsoo.
onpeneaEéHHO MacCOBOM ru/ffod5eba
JI0JICH pacTBOPEHHOTO .
BCIIICCTBAY
KonTponbnast pabota No2 EI/IO(SIJZHOTeKa
39 o Teme «Kucnopos. https://m.edsoo
Bonopon. Bona» ru/ffdd63;42 |
bubnuoreka
OKcHapl: COCTaB,
[HOK
40 KIaccuguKanus, https://m.edsoo
HOMeHIaTypa ru/ff0d664e
[Tonyyenue u bubnuoreka
a1 XHUMHUYECKHE CBOMCTBA LHOK
KHCJIOTHBIX, OCHOBHBIX U https://m.edsoo.
aM(OTEPHBIX OKCHUJIOB ru/ff0d664e
42 OcHOBaHUS: COCTaB, bubnuoreka
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KJIaccu(pUKaIus, [HOK
HOMEHKJIATypa https://m.edsoo.
ru/ff0d67ca
bubnnoreka
[Tonyyenue n ITOK
43 XUMHYECKUE CBOMCTBA https://m.edsoo
OCHOBaHMI ru/ffod67ca
bubnnoreka
Kucnorsl: cocras, ITOK
44 KJaccudukanus, https://m.edsoo
HOMEHKIATYpa ru/ffodfee?
bubnnoreka
[Tonyuenue u ITOK
45 XUMHUYCCKHE CBOMCTBA https://m.edsoo.
frenot ru/ffodfee2
Counu (cpennue): bubnuoreka
16 HOMEHKJIaTypa, CII0COOBI [HOK
MOJIYUCHHS, XUMHYECKUE https://m.edsoo.
CBOMCTBA ru/00ad9474
[TpakTrueckas padota Ne
SI‘Q(E)I'Ie:[I)ZI;IH;{TaHBHHX LBIP(I)%HOTeKa
at 3ajat TIo Teme https://m.edsoo
«OCHOBHBIE KIJIACCHI i '
HEOPraHMYECKUX ru/00adsb7e
COEIUHEHUIN
I'enetnueckas cBI3b bubanoreka
48 MEX1y KilacCaMu HOK
HEOPraHUYECKUX https://m.edsoo.
COEIMHEHU I ru/00ad9a50
bubnnoreka
49 O06o06mIeHNEe 1 LHOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.
ru/00ad9ch2
KontponbHas padoTa Ne3 bubnuoreka
50 1o teme "OCHOBHBIE HOK
KJIaCChl HEOPraHUYECKHUX https://m.edsoo.
coeIMHEHUI" ru/00ad9ela
[TepBBie MOTIBITKH Bubiorexa
KIaccupuKauu
51 XUMHYECKUX JIEMEHTOB. HOK
https://m.edsoo.
[TonsiTre o rpymmax
CXOJIHBIX AJIEMEHTOB ru/00addffa
[Iepronnueckuii 3aKOH U bubnmnoreka
52 [Iepuonnueckas cucrema LHOK
XUMHYECKUX DJIIEMEHTOB https://m.edsoo.
1. . MenneneeBa ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

[Iepuonsl, rpynimsl,

Bbubauoreka
HOK

53 TOITPYTIITBI https://m.edsoo.
ru/00ada52c
bubanoreka

CrpoeHue aToMOB. ITOK

54 CocraB aTOMHBIX s1IEp. https://m.edsoo
Msoroms! ru/00ada342
CrpoeHue 3IeKTPOHHBIX EuGmorexa
000JI04EK aTOMOB ITOK

> i)j[jee;/ll/leC)HI;rP?‘feCKOﬁ CUCTEMBI https://m.edsoo.

. Y. Menneneena ru/00ada6bc
XapakTepucTuka Bubmiorexa
XAMHAYECKOTO DIIEMEHTA ITOK

56 10 €ro IOJIOKEHUIO B https://m.eds0o

[Tepuoamaeckoii cucreme fu /Oda daéZ 4 :
. Y. MenneneeBa -
3HadeHue
[Iepunoanueckoro 3akoHa bubnuoreka
57 JUISL pa3BUTHS HAYKU U [HOK
npaktuku. J. U. https://m.edsoo.
MeHeneeB — yuEHBIH, ru/00ada96e
TeJIaror U TpayKJaHuH
bubanorexa
DIIEKTPOOTPUIIATETLHOCTD TIOK
58 aTOMOB XMMHUYECKUX https://m.edsoo
SIEMCHTOB ru/00adaab8
bubanorexa

59 HMonnas xumudeckas HOK

CBS3b https://m.edsoo.
ru/00adac34
bubanoreka

60 KoBanentnas nonsipHas OK

XUMUYECKas CBSI3b https://m.edsoo.
ru/00adaab8
bubanoreka

61 KoBanenTnas HenoJisipHas OK

XAMHUYECKAs CBA3b https://m.edsoo.
ru/00adaabh9
bubnunoreka

62 CreleHns OKUCIIEHUS ﬁ%f J/m.edsoo
ru/00adae28
Bubnunoreka

OKUCIUTEIBLHO-
LHOK

63 BOCCTAaHOBUTEILHEIE https://m.edsoo

peakuuu Y )

ru/00adb076
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bubnuoreka
OxucnuTenu u HOK
64 1 :
BOCCTaHOBHTEIHN https://m.edsoo.
ru/00adb076
KonTtponsHas padota Ned bubnuoreka
65 o reme «Ctpoenue 1 [HOK
aToma. XuMU4ecKas https://m.edsoo.
CBSI3b» ru/00adb486
. bubnnoreka
PesepBHBIl ypOK. ITOK
HUE U 1
% ?I/I6C(”)F?DI;[I§TI/I3eaIII/ISI 3HAHUM https://m.edsoo.
ru/00adb33c
N bubmnoreka
Pe3epBHbIi ypok. TTOK
o Sni(;?l\l:zfplfzeaﬁmf 3HAHUH ' https://m.edsoo.
ru/00ad9ch2
. bubnmmoreka
PesepBHBIi ypoK. ITOK
> Snizzﬁzf;:aﬁnﬂ 3HAHUH ' https://m.edsoo.
ru/ff0d61c6
OBILIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» Xumus, 8 ximacc/ ['abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIInoHepHOE 0OIIECTBO
«M3narenscTBO «lIpocBemenue»

METOAUYECKUE MATEPUAJIBI U1 YYUTEJIA
Pabouas mporpamma no xumuu 8-11 xinace Jluaus YMK I'abpuensaa @T'OC

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://lesson.academy-content.myschool.edu.ru/04/08
https://m.edso0.ru/00adb486
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MHMHHUCTEPCTBO IMTPOCBEIEHUSI POCCUIICKOM ®EJNEPAIINA
MuHICTEPCTBO NPOCBEIeHNs M BOCIUTAHUS YJIbSIHOBCKOM 00/1acTH
YupasieHue o6pa3oBaHusi AIMUHUCTPALHMS TOpoa YJ/bSIHOBCKA
MBOY "Jluueii npu Yal'TyY Ne45 "

PACCMOTPEHO COI''TACOBAHO YTBEPXXIEHO
PykoBogurens MO 3am.upexropa no YBP Hupexrop MBOY "Jluueit npu
YalI'TY Ne45"
Kpyrnosa JI.A [nroToBa M.A.
Ipuka3 Nel ot «29» 08 2023  [Ipuka3 Nel ot «30» 08 2023 O®unrokona T.B.
I. T. ITpuka3z Nel ot «30» 08 2023
T.
PABOYASA NTPOIT'PAMMA

yueOHOro npeamera « XuMushH)
Ut oOydarommxcst 9 KiaccoB



IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOTO 00IIET0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YUYETOM KOHIICTIIMU IPENoJaBaHus y4eOHOTO mpeaMera
«XuMus» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu Ja€T TpPEACTAaBICHHE O IeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYyYarOIUXCS CpPEACTBAMH YYEOHOTO TIpEeJMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEJMETHOE COJIepKaHKe, MPEeTyCMaTPUBAET pacIlpe/ieieHue ero mo Kjaccam U
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, OMpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3anu TpeOOBaHUI K pe3ylnbTaTaM OCBOEHUsSI OCHOBHOW 00pa3oBaTEeIbHONW MPOTrpaMMbl Ha
YPOBHE OCHOBHOTO 001IIeT0 00pa3oBaHus, a TAKKe TPEOOBAHUH K pe3ysbTaTaM 00ydeHUsS] XUMHUH
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPECTAaBIICHUI O MaTEPUAIBEHOM EJMHCTBE MHpPA, BAYKHYIO POJIb UTPAIOT (GOpMUpPYEMbIe XUMHUECH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIICCTB B MPHPOJIE, O MYTAX
pemieHusl TIO0ANBHBIX TMPOOJIIEM YCTOMYMBOTO PAa3BHTHS YEJOBEUECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHUECKONW OE30IaCHOCTH, IPOOIIeM 3JpaBOOXPAHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH IIsi caMopasBUTHA H  (OPMHPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 00mel 1 QyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromumxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIIEJOBATEIbCKUX yMEHHH, HEOOXOMMMBIX KaKk B TIIOBCEJHEBHOW JKM3HHM, TaK H B
poQecCHOHATIBHOM eATEIbHOCTH;

3HAaKOMUT €O CHENU(UKONW HAYYHOTO MBIIUICHHS, 3aKIabIBACT OCHOBBI IEIOCTHOTO
B3IUIA/1a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SIBISICTCS OTBETCTBEHHBIM 3TAallOM B (JOPMHUPOBAHUH
€CTECTBEHHO--HAYyYHOW T'PAMOTHOCTH O0yJaIOMINXCS;

crocoOcTBYeT (OPMHUPOBAHHIO LEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO--HAYYHBIM
3HAHHWAM, K MPUPOJE, K YEIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOrHYecKoe oOpazoBaHHE
oOyuaromuxcs.

JlaHHbIE HAINpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYHMBAIOTCS CIEIM(UKON coaep KaHus
y4e0HOrO TpeaAMeTa, KOTOPBIH SBISETCS IEJarorHueckd aJdanTHPOBAHHBIM OTPaKCHUEM
0a30BOM HAyKW XMMHH Ha ONPECIEHHOM dTaIre e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHUS OPUEHTUPOBAH HA OCBOCHHE
00y4aroIUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPIraHUYECKONW XHUMHUU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkKaHHUs MPOrpaMMbl 10 XMMHHU CHOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIUITY IOCJIEA0BATENLHOIO PAa3BUTHS 3HAHMH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaKk OCHOBBI BCEI'O €CTECTBO3HAHMUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MPECTaBIECHUIN 00 MEKTPOIUTHIYECKOHN TMCCOIMALINYU BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONTHSS (DYHKUMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOIXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMHUHU CHOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJIaM MO3HaHMs B Hayke. M3ydueHne Xxumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5-7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yyeHnn XUMUHU TPOUCXOIUT POPMUPOBAHNE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKON NEATETHHOCTH YEJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeiMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, s3blKka HayKd, B
MpHOOIICHNN K HAYIHBIM METOJIaM TTIO3HAHWUSI IIPH U3YUYSHUH BEUIECTB U XUMUYECKUX PEAKINH, B
(GOpMHUPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHWH W WX TPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUN IMpaBuil 0€301acHOro
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE
MPUOOPEH TaKUEe 1, KakK:

— (popMHpOBaHUE MHTEIJIEKTYaIbHO PA3BUTON JIMUYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIIEHUE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABAaTEIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IIO3HaHUS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMHKCS OTIbITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMITIETEHI[Hi), IMEIOIINX YHUBEPCAbHOE 3HAUCHUE JJIs1 PAa3JIMYHbIX BUJOB JI€ATEIBHOCTH;

— (GopmupoBanue o01Iel PYHKINOHAIBHON U €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpPa, HCIOJIb3Yys 3HAHUS U
OTBIT, TMOJYYEHHbIE MPU H3YYCHUH XUMUHU, MPUMEHATh HMX MpPU pELIeHUH MpodieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (opmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, MOHUMaHUs LIEHHOCTU
XMUMHYECKUX 3HAHUM Il BBIPAOOTKU 3KOJOTHYECKU II€JIeCOOOPa3HOro MOBEICHUS B OBITY U
TPYIOBOM NEATENHHOCTH B LIEISIX COXPAHEHHS CBOETO 370POBBS U OKPYKAIOIIEH MPUPOTHOU
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoQuIis U HAMPaABICHHOCTH JaibHeHIIero ooyyeHus.

OO1ee yucio 4acoB, OTBEAEHHBIX U1 M3YyYCHHUS XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COILEPKXAHUE OBYUEHUA
BeiecTBo M XMMHYECKHE PeaKINHU

XapakTepucTuka dJeMeHTa 10 ero mnojoxxeHuro B Ilepmommueckon cucreme [ .
MenneneeBa. CBoiicTBa OKCHJIOB, KHCJIOT, OCHOBaHMM W COJ€ll B CBETE TEOpUU
IEKTPOJIUTUYECKON TUCCOLUALIMU U OKUCIIEHUSI-BOCCTAHOBIICHUS.

[lonsiTe o0 mepexoaHbIX 31aeMeHTax. AMpoTepHOCTh. ['eHeTHyeckuil psij MepexoHOTOo
JJIEMEHTA.

[Iepnoguueckuit 3axkoH u Ilepuonnueckas cucrema XxuMu4eckux siaeMeHtoB J[. .
Menneneesa.

XHUMHUUYECKass OpraHu3alnus >KMBOM M HEKHMBOW NpUPOJbl. XUMHYECKUH COCTaB SAIpa,
MaHTHUH M 3€MHOW KOpPbl. XMMHUYECKHUE DJIEMEHTHI B KJIETKaX KUBBIX OpPraHU3MOB. Makpo- u
MUKPOIJIEMEHTHI.

O060061enne cBeeHU 0 XUMHUecKuX peakuusax. Kiaccupukanns XuMUYecKUX peakuui
10 Pa3TMYHBIM OCHOBAHUSIM:

— I10 COCTaBYy U YHCIy pearupyouux 1 00pa3yroxcs BEIIeCTB;

— 10 TerIoBoMY 3P EKTYy;

— [0 HAINpaBJICHUIO;

— 110 U3MEHEHUIO CTETIEHEN OKUCIIEHUS JIEMEHTOB, 00pa3yIONINX pearupyomume
BEIIECTBA;

— 1o dase;

— T10 UCTIOJIH30BAHUIO KaTaJln3aTropa.

[lonatne o0 CKOpOCTHM XUMHYECKOM peakuuu. @DaxkTopbl, BIMAKOIIAE HA CKOPOCThH
XUMHUYECKUX peakuuid. Kartanuzatops! u katanus. MUHruOuTOopbl. AHTHOKCHIAHTHI.

demoncrpauuun. 1. Pazmuunsie dopmer tabmunsl J[. 1MI. MenneneeBa. 2. Monenu
aTOMOB 3JIEMEHTOB 1—3-r0 mepuoaoB. 3. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW pEaKIu OT
NpUpOAbl pearupyronmx BemecTB. 4. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKIuu OT
KOHIEHTPAIIMM PEArupPYIOUIMX BEMIECTB. 5. 3aBUCMMOCTh CKOPOCTH XUMHYECKOM PEAKIIUH OT
IJIOMIAIA COTMPUKOCHOBEHHSI PEAarupyIONMIUX BEIIECTB («KUILIIIMK Cloi»). 6. 3aBUCHMOCTH
CKOPOCTH XMMHMYECKOW PEAKIMU OT TEMIIEPATYPhl pEarupyromux BemecTB. 7. [[OMOreHHbIA U
reTepOreHHbIN KaTanu3bl. 8. depMeHTaTUBHBIN KaTam3. 9. Marubuposanue.

JlaGoparopuble onbIThl. 1. IlonydeHue rugpokcuaa IMHKA W HUCCICIOBAHHUE €ro
CBOMCTB. 2. MoaenupoBanue nocrpoenus [lepuonmyeckoi cucteMbl XUMUYECKUX 31€MEHTOB /1.
N. Menneneesa. 3. 3amenieHue xxene3oM Meau B pactBope cyiabdara meau (11). 4. 3aBucumocTtb
CKOPOCTHM XHMMHMYECKOM peakuuu OT TMPUPOJbl PEArupyrolINX BEIIeCTB Ha IpUMeEpe
B3aMMOJICICTBUSA KHUCIIOT C METaulaMHu. 5. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON pEaKIUu OT
KOHIICHTPALlUU PEarupyrolux BEUIECTB HAa MPHUMEPE B3aUMOJEHUCTBUS IMHKA C COJITHOM
KHCIIOTOM pAa3JIMYHON KOHUEHTpauuu. 6. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM pPEaKUUU OT
IJIOIIAIM CONPUKOCHOBEHUS pEearupyrolux BelecTB. 7. MoaenupoBaHue «KUIIALIETO CAos». 8.
3aBUCUMOCTb CKOPOCTH XMMHYECKON pPEakUuu OT TeMIIepaTypbl pearupyrollux BelIeCTB Ha
npuMmepe B3aumojeiictBus okcuga meau (1) ¢ pacTBopom cepHOM KHCIOTBI Pa3IMYHOM
Temreparypel. 9. PasnokeHue mepokcuia Bojopojaa ¢ momollbio okcuaa Mapranna (1V) u
karana3pl. 10. OOHapykeHHe KaTaja3bl B HEKOTOPBIX MHUIIEBBIX MPOAYKTaX. 1.
Nurubuposanrie B3aMMOJCHCTBHUS KUCIOT C METAIIaMH YPOTPOIIMHOM.

KonTpoabnas padora Ne 1 «BxogHast KOHTpoJibHast paboTa»

KonTtpoabHas padora Ne 2 « DNeKTpoIUTHUECKAs JUCCOIIUAIIS»

Hemertansbl
OOmiass xapakTepuCTHKa HEMETaJsloB: mojoxeHue B llepuoanyeckoil cucrteme
xumuueckux  snementoB  J[. M. MeHnneneeBa, OCOOCHHOCTHM  CTpPOEHHUS  aTOMOB,
anekrpoorpunarensHocts (D0) kak Mepa «HeMeTamudHocTy, psan 0. Kpucrammmdeckoe
CTPOEHHME HEMETAJUIOB — MPOCTHIX BeulecTB. AioTponus. Gusnyeckrue cBONCTBa HEMETAILIOB.
OTHOCHUTENBHOCTD MOHATUHA «METAD» U «HEMETAILI.



Bonopoa. Ilonoxenne Bogopona B [leproauyeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CrpoeHue aroma u MoJieKysbl. Dusmyeckue M XHMHUYECKUE CBOMICTBA
BOJIOPO/JIa, €r0 MOJIyYEHUE U IIPUMEHEHHE.

Boaga. Crpoenne monekynbl. Bomopoanas xumuueckas cBsizb. Dusmyeckue cBOWCTBA
BOJbl. AHOMalIMM CBOMCTB BojbL. ['mapoduiasHble ¥ ruapodoOHbIe BemecTBa. XUMHUYECKHE
cBoiictBa Bojabl. KpyroBopor Boasl B mnpupone. Bonoouncrka. Aspauus Bojabl. BbbITOBbIE
¢bwbTpel. MuHepasibHbIe BOIBL. JIUCTHIIMPOBAaHHAS BOJA, €€ MOJTyYeHHEe U IIPUMEHEHHE.

OO0mas xapaktepuctuka rajgoreHoB. CrpoeHue artoMoB. I[IpocTeie BemecTBa U
OCHOBHBIE COEMHEHHUs rajoreHoB, ux cBoiicTBa. KpaTkue cBenenus o xiope, opome, prope u
rone. [IpuMeHeHne rajJoreHoB U UX COCIMHEHUN B HAPOIHOM XO3SIICTBE.

Cepa. CtpoeHue aroma, aJJIOTPONHS, CBOWCTBA M TPUMEHEHHE POMOHMYECKOW Cephl.
Oxcupst cepsl (1V) u (VI), ux nomyyenue, cBoiictBa u npumeHeHune. CepHas KUCIIOTa U €€ COJIH,
UX IPUMEHEHUE B HAPOIHOM X03scTBE. I [pON3BOACTBO CEPHOM KHUCIIOTBHI.

A3zot. CTpoeHne atoma ¥ MOJIEKYJbl, CBOMCTBA MPOCTOTO BellecTBa. AMMHAK, CTPOEHUE,
CBOICTBa, MoJyiyueHue U npumeHeHue. Conu aMMOHMS, UX CBOWCTBAa U mnpuMeHeHHe. OKCHIIbI
azota (II) u (IV). AsotHas kucnora, ee cBoiicTBa U mNpuMeHeHHe. HUTpaTel U HUTPUTHI,
npo0ieMa ux cofepKaHus B CEIbCKOX03IMCTBEHHOM NMPOTYKIIMHU. A30THBIE y10OpEHUSI.

®ocdop. CtpoeHue aroma, alJIOTPOMNUs, CBOMCTBa Oenoro u KpacHoro Qocdopa, ux
npumeHenne. OcHOBHbIe coemuHeHus: okcupa dochopa (V) m oprodocdopHas Kuciora,
docdarer. DochopHbie ynoOpeHHsI.

Yraepoa. Ctpoenue atoma, aJuIOTPOIIHsI, CBOMCTBA MOaUUKAINi, TpuMeHeHne. OKCHIbI
yraepoaa (II) u (IV), ux cBoiictBa m mpumeHnenue. KapOoHAThI: KalbIUT, COja, MOTAII, WX
3HAYEHHUE B MPUPOJIE U KU3HU YETIOBEKa.

Kpemunii. CtpoeHue atoMa, KpUCTANIMYECKUNA KPEMHUM, €ro CBOWCTBA M MPUMEHEHHE.
Oxkcun xpemuus (1V), ero mpupoansie pasHOBHAHOCTH. CHIIMKAThl. 3HAYCHUE COCTUHEHUU
KpPEMHHUS B KUBOU U HEXXUBOU Npupoe. [loHsATHE 0 CUITMKATHON MTPOMBIIIIEHHOCTH.

JemoncTpanuu. 20. OOpa3ibl TAJIOTEHOB — TPOCTHIX BemiecTB. 21. B3ammonerictBue
raJIOTeHOB C HATpUEM, C alfoMUHUEM. 22. BrITecHEHHE XJI0poM Opoma Wi Hoja M3 PacTBOPOB
ux coyieid. 23. OOpa3iel MPUPOJHBIX COCNUHEHMHA Xjopa.  24. BzaummonelcTBHe cepbl ¢
MeTaJUIaMH, BOJIOPOJOM M KHUCIOpoaoM. 25. OO0pasibl MPUPOJIHBIX COEAMHEHHH cephl. 26.
OOpa3ipl  BaXHEHIIMX JUIsi  HApOJHOTO XO3sKcTBa cynbdaToB. 27. BiaumoneiicTBue
KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI ¢ Meapto. 28. OOpasipl BAXKHEUIIUX 71T HAPOIHOTO
X03s1icTBa HUTpaToB. 29. OOpasmpl BaXHEHIIUX JUIsi HapoAHOTo XossiicTBa docdaron. 30.
[Tornonienue yriaeM pacTBOPEHHBIX BemleCTB WM razoB. 31. BoccranoBienue menu w3 ee
okcua yrieM. 32. OOpa3ipl NPUPOJIHBIX COSAMHEHHH yriaeposa. 33. OO0pa3iibl BAXKHEHIIUX IS
HapoJHOTO XOo3siiicTBa KapOoHaToB. 34. OOpasupl NPUPOAHBIX COEIMHEHUN KpeMHHs. 35.
OO0pas3ibl cTeKIa, KepaMUKH, [IEMEHTA.

JladopaTopnbie onbIThl. 20. [TosniyueHue u pacno3naBanue Bojgopoaa. 21. UccnegoBanue
MOBEPXHOCTHOIO HATSKEHUA BoAbl. 22.PacTBOpeHME MepMaHraHata Kajdus WIHM MEIHOTrO
kynopoca B Boze. 23. I'maparauusi ob6e3BoxkenHoro cyibdarta menu (I1). 24. Msrorosnenue
TUICOBOTO oTmevyaTka. 25. O3HakoMJieHME C KOJUIeKIHeW OBITOBBIX (UIBTpOB. 26.
O3HakoMJIEHHE C COCTaBOM MHUHEpaiabHOW BOJbl. 27. KadecTBeHHasl peakius Ha rajoreHun-
nonsl. 28. Ilomydyenne m pacnosHaBaHue kuciaopona. 29. I'opeHue cepel Ha BO3LyXe U B
kucnopoze. 30.CpoiicTBa pazbaBieHHON cepHOIl kucinoThl. 31. M3ydeHne cBoiicTB amMmmuaka. 32.
Pacno3naBanue coneit ammonus. 33. CoiicTBa pa30aBiICHHOM a30THOW KHUCIOTHL 34.
B3anmMopelicTBie KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Menpio. 35. ['openue docdopa Ha
BO31yxe M B kuciopoje. 36. PacnoznaBanue ¢ochatos. 37. ['openue yrng B kuciopone. 38.
[TomydeHune yronbHON KHCIOTHI M u3ydyeHue ee cBoMcTB. 39. Ilepexox kapOoHaTOB B
runpokapOonatel. 40. Pasnoxxenue ruapokapOonara Hatpus. 41. IlomyueHue KpemMHEBOU
KHCJIOTBI M U3yYEHHE €€ CBOICTB.

KonTpoabnas padora Ne 3 «Hemeramnsn»y



MeTanibl

ITonoxxenne wmerawioB B Ilepuoamueckoil cucreme xumuyeckux osnemeHtos [l .
MenneneeBa. Metajnueckas KpUCTAJUIMUECKAsh PELIETKA U METAJUIMYECKas XUMUYECKas CBS3b.
OOmme ¢Qusnueckue cBoiictBa MerayuioB. CIulaBel, UX CBOWMCTBA M 3HAYCHHE. XHUMUYECKHE
CBOMCTBAa METaUIOB KaK BOCCTAHOBMTEJEH, a TakkKe B CBET€ UX IIOJIOXKEHUS B
ANEKTPOXUMUUYECKOM PsiTy HampshkeHud meTtaiuioB. Kopposust MeTamioB u crocoObl 0OpbObI ¢
Hel. Metasuibl B ipupoje. O01iue crnocoObl UX MOJTYISHHS.

OO01masi XapaKTepuCTHKA IIeJOYHBIX MeTaNI0B. Metauisl B mpupoe. O0mmme croco0s

ux noxydenus. Crpoenue atomoB. lllenounble mMeTamibl — HpoOCThie BellecTBa. BakHelmue
COEJIMHEHUS IIEJIOYHBIX METaUIOB — OKCHJIbI, THMJIPOKCHJbI U COJU (XJIOPHJbI, KapOOHATHI,
cynbGaTel, HHUTpPATB), MX CBOHCTBA W MPUMEHCHHE B HApOJAHOM Xxo3siicTBe. KamuiiHbie
yaoOpeHwusl.

OO0mas xapakTepucTHKa 3JieMeHTOB rJjaBHoil nmoarpynnbl |l rpynmel. Ctpoenue
atomoB. lllenoyHO3eMeNBHBIE METalIbl — IMPOCThIE BELIECTBA. BakHeWIne COoequHEHUs
IIEJIOYHO3EMETIbHBIX METaJUIOB — OKCHUJABI, THUAPOKCUIBI W COJU (XJIOPHUJBI, KapOOHATHI,

HUTPATBHI, cyabdaTel, pochaTel), NX CBOIICTBA U MPUMEHEHNE B HAPOJHOM XO3AHCTBE.

Amomunuii. CtpoeHue aroma, Gu3n4eckre U XMMUYECKHUEe CBOMCTBA IIPOCTOrO BEILIECTBA.
CoennHeHUs alIOMUHUS — OKCUJ U THAPOKCH]I, UX aM(pOTepHBIH XapakTep. Baxueiimue conu
amomunus. [IpumMeHeHne antoMUHUA U €r0 COSTUHEHHUI.

Keneszo. Ctpoenne aroma, QpuU3NYEeCKHe W XMMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
I'enetnueckue pamsl Fe*? u Fe™ . Baxueiimme conm skenmesa. 3HaueHHe jKele3a M €ro
COEIMHEHUH JJISI IPUPOJIbI M1 HAPOIHOTO XO35MCTBA.

Jdemoncrpanumn. 11. O6pa3usl criaBoB. 12. BzaumoneiicTBue METaIOB ¢ HEMETAJUIAMHU.
13.  OOpasupl mENOYHBIX MeTaioB. 14. B3aummopeicTBue HaTpusi ¢ KuCIOpojmom. 15.
B3aumopeiictBue Hatpus, nutus ¢ Bojgoi. 16. OOpasibl IMIENI0YHO3EMEIbHBIX MeTauioB 17.
B3aumopeiictBue Maraus ¢ kuciaopojgoMm. 18.  BzaummojelctBue Kaiblusg ¢ BoAoul. 19.
[Tonydyenue ruapoxcuon xene3a (1) u (111). KauectBenHble peakimy Ha MOHBI Kee3a.

JlaGopaTtopHble onbIThl. 12. B3anmoaeiicTBe pacTBOPOB KUCIOT U COJIEH C METalIaMHU.
13. OsnakomyieHue ¢ pyaamu keneza. 14. OkpallMBaHuE IUIAMEHU COJISIMU IIEITOYHBIX
MeTtauioB. 15. B3aumopeiictBue kanplusi ¢ Bojoil. 16. [lomydeHune ruapokcuja Kajlblus U
uccinenoBanue ero cpoiictB. 17. IlomydyeHue ruapokcuaa allOMHHHUS U HUCCIIEOBAHHUE €ro
cBoiicTB. 18. B3aumoneiictBue »xene3a ¢ coysiHOM kuciaoToi. 19. IlomydeHwe TUIpOKCHUIIOB
xene3a (1) u (111) u u3yuenne ux cCBOUCTB.

KoutpoJabHas padora Ne 4 «Metamibh»



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTO 00Iero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/1¢ 00Y4eHHS XMMUHU B €MHCTBE Y4COHON U BOCIMTATEIBHOM JESITEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLIMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, IPUHSATHIMUA B OOINECTBE MpaBHJIaMH ¥ HOPMaMH HOBEACHUS U
CIIOCOOCTBYIOT IIPOLIECCaM CaAMOTIO3HAHUS, CAMOPA3BHUTHS M COIIHANIN3AINH 00YJarOIIHXCs.

JIMYHOCTHBIE pE3yNIbTaThl OTPAKAKOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NIaTpHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(MOpMANKEHl O MEPENTOBBIX TOCTIKEHHUSX U OTKPBITHIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX 00 yCTpoO#cTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-UCCIEeJOBATEIbCKON, TBOPYECKOW M JPYrMX BHAAX JEATEIFHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM ESTEIBHOCTH MPH BHIITOJHEHNH Y4eOHBIX, IO3HABATEIBHBIX 3a/a4,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3JaHHHM Y4YEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOINM B TIpOIecce 3TOH Y4eOHOH AeATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M TMOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MNPEACTABICHHS O  BENIECTBE W  XUMHUYECKOH  peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUS  CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOJBI, B3AUMOCBS3SIX YEIOBEKa C MPUPOIHON CPElOi, 0 posu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTEJIbHbIE MOTHBBI, HAllPAaBJICHHBIC HAa IIOJly4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMbIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB U SIBJIICHHM, IT0O3HABATEIBHOM,
MH(QOPMAIIMOHHOW W YUTATENbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMMHU CpPEACTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHMIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIEI0BATENbCKOM JEATENTPHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH J>KM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0pPOBBIH 00pa3 JKW3HHW, OCO3HAHUE TIOCICACTBHHA W HENPHUITHE BPEIHBIX
NpPUBBIYEK (YMOTPEOJICHUS alKOTOJIs, HApPKOTHUKOB, KYpEHHs), HEOOXOIMMOCTH COOIIOACHHS
npaBwl 0E30MAaCHOCTH TMPHU OOpaIleHHMH C XUMHYECKHMH BEIIECTBAMH B OBITY M PEalbHOM
KHU3HU;

5) Tpy/0BOT0 BOCIUTAHUS:



MHTEpEC K MPAKTHYECKOMY M3y4EHHUIO MPO(EccHil U Tpyaa pa3InyHOrO pojaa, YBAKEHHE K
Tpydy U pe3yiabTaTaM TpPYAOBOM JESATENBHOCTH, B TOM UYHCJIE Ha OCHOBE IPUMEHEHUs
MPEIMETHBIX 3HAHWA TI0 XUMHUHU, OCO3HAHHBIM BBIOOP WHIUBUIYATBHOW TPACKTOPUU
MPOJIOJKEHHST O00pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB M CIHOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEMHOW Mpo(ecCHOHATBHON JEATENbHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOLIEHUE K IMPUPOJIe KaK HCTOUHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIEeCTBOBAHHS, MOHUMAaHHE LIEHHOCTH 3J0pOBOTO M 0€30MacHOro oOpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUJl OE30MaCHOT0 MOBEACHUS IPU paboOTe C BEILIECTBAMHU,
a TaK)Ke B CUTYAIIMSX, YTPOKAIOIIUX 3/I0POBBIO M KU3HU JTIOCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, TMOJydaeMble MPU H3YYCHUH XUMUH, I PEIICHUS
3a7a4, CBSA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIECHUS YPOBHS 3KOJIOTHYECKOM
KYJIbTYpPbI, OCO3HAHUS IJI00AJbHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed UX pellieHus
MOCPEJCTBOM METOJIOB XUMUH, YKOJOTUYECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe meranmpenMeTHBIX pe3yiIbTaTOB BBIACIAIOT 3HAYUMBIE I (POpMUPOBaHUS
MHPOBO33pEHHs OOIIEHAYYHBIC MOHITHS (3aKOH, TEOpHs, MPHUHIIUI, TUMOTe3a, (aKT, cucTeMa,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH NMPEACTABIEHUE O
[ETTOCTHOW HAay4YHOW KapTHHE MHpA, U yYHUBEpPCaJIbHBIC ydeOHBbIC NEHCTBHS (TIO3HABaTEIbHBIC,
KOMMYHHMKATHBHBIE, PEryJISTUBHBIE), KOTOpbIe OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JesITEeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE yUeOHbIe 1eliCTBUS

ba3oBrble 1ornyeckue 1eHCTBUSA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHI  (BBIAEHATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBS3b C APYTUMHU MOHSATUSIMH), UCIIOJIB30BATh MOHATUS U1 OOBACHEHUS
OTIENbHBIX (PAKTOB U SBJICHUN, BBIOMPATH OCHOBAHUS M KPUTEpUU s Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHbBIE CBS3U
MeXay 0ObEKTaMU W3YyYeHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIC, 1€TyKTUBHbIC,
10 aHAJIOTUH), JIEJIaTh BBIBOJIbI U 3aKIIIOUEHUS;

YMEHHE MPUMEHSITHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MNPEoOpa3oBBIBATH LIMPOKO
MIPUMEHSIEMbIE B XUMHH MOJIEJIbHBIC MPECTABICHUSI — XUMHUYECKUN 3HAK (CHMBOJ DIIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHHd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNA BBISBIATH U
XapaKTepU30BaTh CYHIECTBEHHbIE MPU3HAKH H3Yy4aEMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEAKIMii, BBISBISATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3y4aEMbIX MIPOLECCAX U SABICHUSIX.

ba3zoBble uccienoBarebCcKue 1eHCTBUA:

YMEHHUE MCIOJIb30BaTh MOCTABIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHMS, a
Takke B KauecTBE OCHOBBI s (OPMHUPOBAHUS THUIIOTE3bl MO TMPOBEPKE MPABHILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHU;

MpHOOpeTEeHNE OMbITa MO TJIAHUPOBAHUIO, OPraHMU3AIMH M TPOBEACHUIO YYCHUUYECKUX
AKCMEPUMEHTOB, YMEHHE HAOMIOIATh 32 X0J0M MpoIlecca, CaMOCTOSATEIHHO MPOTrHO3UPOBATH €TI0
pe3ynbTaT, (GopMyIUpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3ylbTaTaM MPOBEIEHHOTO OIBITA,
WCCIIETIOBAHUS, COCTABIISITh OTUET O MPOJIeIaHHOM paboTe.

Padora ¢ undopmanueii:



YMEHHE BBIOUPATh, AHATTM3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM MpeICTaBICHHS, TOTYIaeMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XMMUYECKOTO COJICp)KaHUs, CIpaBOYHbIe MocoOus, pecypcsl WHTepHeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE TPUMEHSATH Pa3IMYHBIE METOJIBI M 3alPOCHI TIPU MMOUCKE U 0TOOpEe MHPOPMAIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOUMBIX ISl BBITOJTHCHUS YUYCOHBIX U MO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B 00JACTH MCIOJIB30BAaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (OpPMY MPEICTABICHHS
nHGOpMAIMK W WILIIOCTPUPOBATH pPENIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHE HCIOJB30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W HMCCIenoBaTeIbCKOU
JEATeTbHOCTH WH(OPMAIIHIO O BIHSHUH IPOMBIIIIEHHOCTH, CETHCKOTO X03S1CTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOMIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe el CTBHUS:

YMEHHs 3a/laBaTh BOIIPOCH (B XOJe Juajora M (WJIM) JUCKYCCHM) MO CYLIECTBY
oOcyxnaeMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEIJIOKEHHUS OTHOCHTEIBHO BBITIOTHEHUS
MpeUI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIISTH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIIFHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaxX; JellaTh TMPE3CHTAIUI0 PEe3yJbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (Ja00paTOPHOTO OTMBITA, JAOOPATOPHOW PabOTHI MO HCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHON W
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpPU PELIEHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE YyuéTa
O0IUX HMHTEPECOB M COTJIACOBAHMS TMMO3HMIHK (00CYXJAeHUs, OOMEH MHEHUSIMH, «MO3TOBBIC
LITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBUI, ONpeAesieHue KPUTEPUEB 0 OILIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENIbHO ONPENENATh LeNU AESTeIbHOCTH, IUIAaHUPOBATh, OCYLIECTBIISTD,
KOHTPOJHUPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBIC CHOCOOBI pemieHWs Y4eOHBIX M IMO3HABATCNIBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTHPOBATh IMPEAJIOKEHHBIM alropuT™M AEHCTBUN MpuU
BBITIOJIHEHUH 3aJaHuil ¢ y4€TOM IOJy4YeHHs HOBBIX 3HaHMA 00 H3ydaeMblX OOBEKTax —
BEIIECTBAX U PEaKIUIX, OL[ECHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IIeNu,
YMEHHE HUCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUU 3aJaHH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3ylIbTATOB IO OCBOCHHIO OO0S3aTEIBHOTO COACPIKAHMS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOEHHbBIC
oOy4arouMMuUCsl Hay4HbIE 3HAHHUS, YMEHHMS U CIOCOObl JeHCTBUil, crneuuduueckue ams
npeaMeTHO obnmactu «XUMHUS», BHUIABI JEITENBHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
HHTEPIPETAINH, TPEO0OPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYalIUSX.

K koHiy obydeHus B 9 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

® DaCKpBIBAaTh CMBICI OCHOBHBIX XHMUYECKUX MOHATHI: XUMUYECKHI DIEMEHT, aTOM,

MOJIEKyJ1a, UOH, KAaTHOH, aHHOH, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIIATENILHOCTh, CTENEHb OKUCICHMS, XMMHUYECKas peaklus, XUMHUYecKas
CBSI3b, TETUIOBOUM I(PQEKT peakiuu, MOJb, MOJSIPHBII 00BEM, PaCTBOpP, INMEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTHUYECKAs] JTUCCOLMAIUS, pEeaKlMh HMOHHOTO OOMeHa,
KaTajan3aTop, XUMHYECKOE paBHOBecHE, oOpaThMble W HEOOpaTUMbIC pEaKIIHH,
OKHCJIUTETTbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUU,  OKUCIHTEIh,  BOCCTAHOBUTEID,
OKHCJICHHE ¥ BOCCTAHOBIICHHE, aNIOTPONHs, amM(pOTepPHOCTh, XUMHUYECKas CBs3b



(koBaneHTHAsi, WOHHAs, METAJUIMYECKas), KPUCTAUIMYECKas pemérka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XHUMHUYECKOW pEaKIMH, MPEeaesIbHO JIOIyCTUMast
koHuentpauus [IJIK BemecTsa;

® WULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX TOHSATHA M MPUMEHSATH 3TH
MOHATHUS TIPU ONUCAHUY BEILIECTB U UX MPEBPALCHUN;

® IICTIOJIF30BATh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJeHHS (opMya BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLIHI;

® OTIPE/ICISATh BaJICHTHOCTD U CTENICHb OKUCIICHUS! XUMUYECKUX 3JIEMEHTOB B COCTMHEHHUSAX
pa3IMYHOTO COCTaBa, NPUHAMICKHOCTh BEMIECTB K ONPEACIEHHOMY KIIAcCy
COeMHEHUH 1o (¢opMynaM, BHUJI XUMHUYECKOW CBS3M (KOBAJICHTHAs, HWOHHA,
MeTaJUIM4YecKas)) B HEOPTaHMYECKUX COCTUHEHHUSX, 3apsij HOHA MO XHMHYECKOU
dbopmyre, xapakTep cpeapl B BOJHBIX pacTBOpaxX HEOPraHWYECKHX COEAWHEHHH, THII
KPUCTANTHIECKOH PEIETKH KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbich Ilepuoanueckoro 3akona [[. . MenaeneeBa u 1€eMOHCTPUPOBATH €T0
MOHWMaHHUe: OIMUCHIBaTh M XapaKTepu3oBaTh TabmmuHyr ¢opmy Ileproamueckoii
CHCTEMBI XMMHYECKHX D3JIEMEHTOB: pa3jHuaTh IMOHITHSA «TJaBHas moxarpymma (A-
rpynna)» u «mnobounas mnoarpynna (b-rpymnma)», manele u  OoJblIME TMEPUOJIBI,
COOTHOCHTH 0003HAueHHs, KOTOpPhIE HUMEIOTCS B TEPHOAMYECKOW Tabiuie, ¢
YHCIIOBBIMHM XapaKTEPUCTHKAMH CTPOSHUS aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB U
3apsi sizIpa, o0IIee YHCiIo AIEKTPOHOB U pacIipe/ieNieHHe X 10 AJIEKTPOHHBIM CIIOSM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B WM3MEHEHHH CBOWCTB OJIIEMEHTOB W WX
COCIIMHEHUH B TIpe/eiax MaJbIX MEPHOJIOB U TJIABHBIX MOATPYIIT C YYETOM CTPOCHUS
UX aTOMOB;

® KJITAaCCU(UIIMPOBATh XUMHYECKHUE 3JIEMEHTHI, HEOPraHWYEeCKHe BEIIeCTBA, XUMHUYECKHE
peakuuu (IO YHUCIYy M COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIMIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTETICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);

® XapaKTepH30BaTh (OMUCHIBATH) OONME U CcHenudUUecKkue XUMHUYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi OMMCAHKE MPUMEPAMH MOJIEKYJSPHBIX U
HMOHHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHiI;

® COCTABJIATh YPABHEHHUS 3JICKTPOJIUTUYECKON AMCCOIMAIMU KHUCIIOT, LIEI0Yer M COoJeid,
MIOJIHBIE U COKpAILEHHBIC YPaBHEHUS PEAKIMil MIOHHOrO 0OMEHa, ypaBHEHHS PeaKIIUid,
MOATBEPKAIOIIUX  CYIIECTBOBAHME T'€HETUYECKOW CBS3M MEXKAY BeLIEeCTBAMU
Pa3IMYHbIX KIIACCOB;

® DacKpbIBaTh CYIIHOCTh OKHUCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca STUX PEeaKIIii;

® [I[POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B PA3INYHBIX YCIOBUSAX;

® BHIYHCIISATh OTHOCUTENIbHYIO MOJICKYIISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO AIIEMEHTA 1Mo (hopMylie COeIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEaKIINH;

ecoOMIOaTh MpaBWia TMOJIb30BAHUA XMMHUYECKOH TMOCyIoW W J1abopaTOpHBIM
0o0OpyZlOBaHHEM, a TaKKe IpaBuUia OOpAIleHUs C BEIIEeCTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHUIO Ja00PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO
U coOMpaHMIO ra3000pa3HbIX BEUIECTB (aMMMaKa U YIJIEKHCIIOTO ras3a);

® [IPOBOJIUTHh PEAKIMM, MOJTBEPXKJAIONIME KadeCTBEHHBIH COCTaB Pa3IMUYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpUI-, OpoMua-, MOaUI-, KapOoHat-, docdart-,
CUJIMKAT-, Ccyab(ar-, TMIPOKCHUA-UOHBI, KATHOHBl AMMOHMS M HOHBI HM3Y4YEHHBIX
METaJUIOB, IPUCYTCTBYIOIKE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;

® IPUMEHATh OCHOBHBIE OINEPAIUN MBICIUTEIBHONW JEATETbHOCTH — aHaJU3 W CUHTE3,
cpaBHeHHe, O0O0O0OIIEHHEe, CHUCTEeMAaTU3allUI0, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX



CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEILECTB M XMMHYECKHUX PEAKLHM, €CTECTBEHHO-
HaydyHblE€ METOJbl TO3HaHUST — HaAOMIOJEHHE, U3MEpPEeHue, MOJACIMPOBaHUE,
9KCIEPUMEHT (pEaJbHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

KoJsmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3ejioB U TeM udpoBbie
Ne i/ NpOrpaMMEI pasi Beero Konrpoabubie | IIpakTHyeckue C(L)I%ptill)Cg)BaTeJ)'leble
padoTsbI padoThI pecypebi
Pa3nes 1. BemecTBo H XuMH4yecKHe peakiuun
11 [ToBTOpEHue u yriydieHne 3HaHUN 5 1 bubnnorexa [JOK
OCHOBHBIX Pa3JIesIoB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuorexa [JOK
peakmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
XUMHYECKHE PEaKIMU B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuoreka [JOK
anemeHToB VIIA-rpynmel. [anorens https://m.edsoo.ru/7f41a636
o | S apmeepierns o ; B LOK
https://m.edsoo.ru/7f41a636
COeJIMHEHUs
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 ﬁtI/tIngI:I;I/(r)r:.eelijasi?’ISIY £412636
COeJIMHEHUS
e e ; 1 , | Bomoma ok
N https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUSI
Hroro no paszneny 25
Pa3zpnen 3. Merajibl M MX COeIMHEHHUS
. bubnunoreka [JOK
3.1 OO1ue cBoiicTBa METAIIOB 4 https://m.edscl)_]é).ru/7f41a636
3.2 Baxneiimme MeTamibl B UX COSTUHCHUS 16 1 2 bu6mmoreka [JOK
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Wroro mo pazneny 20
Paznen 4. Xumus u okpy»kaonias cpeaa
4.1 BeniecTBa u maTepualbl B KHU3HU YEIOBEKA 3 bubmmorexa LOK

https://m.edsoo0.ru/7f41a636

Wroro mno pazueny 3

PesepBHOE BpeMs 3 bubmmorexa [TOK
https://m.edsoo0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoxka Kont T Jata odpa3oBaTejibHbIE
/i Beero POJIbHBIE PAKTHYECKHE | L oyopyg p
padoTsI padoThbI pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuoreka [JOK
XUMHYeCKHX 3eMenToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa

KOHOMEPHOCTH B H3M
2 3201(;10:3 )G(EIM(I)/I(:—IeCKI/IXSBJ'IGCHI\i:II{/III“/IOB 1 bubmorexa HOK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHWYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [JOK
KPUCTAUTHIECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padota Nel o teme

5 «[loBTOpEHue u yrioyonenue 1 1
3HaHMUI OCHOBHBIX Pa3/IeioB Kypca
8 Kiacca»

Knaccudukanus xuMmuaeckux bu6mmoreka [JOK
6 o 1 )
PEaKIMii 10 Pa3IMIHbIM [TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN
7 peaKIuu. HOH}IpTI/Ie 0 TOMOT'€HHBIX U 1 Brbmorexa LJOK
https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHIX
[ToHsiTHE O XUMUYECKOM
aBHOBecuH. DaKTOPBI, BIUAIONINE
8 Ea CKOPOCTh XI/IMI/I‘IECK,()P'I peaKII_II-II/II/I 1 bubmorexa HOK
https://m.edsoo.ru/00adc28c
Y TIOJIO’KEHUE XUMUYECKOTO
paBHOBECHS
9 OKHCIUTETBHO- 1 bu6mmoreka [JOK
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BOCCTAHOBUTCJIbHBIC PCAKITUHN

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

Teopust IEKTPOIUTHYECKOU

10 nucconuanuu. CUiabHBIE U ca0bIe bubmorexa HOK
: https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHs peaKkui bubmmorexa LHOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuotexa [JOK
00 IEKTPOUTHYECKOM https://m.edsoo.ru/00add5d8
JIMCCOIMAITAN
XUMHUYECKIEe CBOMCTB B
13 CBETE ni)cenciacBJSeHcHﬁi)%OHe bubmorexa [TOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJUTUUECKON JUCCOIHAIIT
14 [TonsiTue o ruapoIU3e coJien bubmuorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bu6mmoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
o
16 ggjfei?eﬁifni%?&?nﬁéﬁme bubmorexa [TOK
https://m.edsoo.ru/00addbfa
3a/1a49
KontponbHas padota No2 o reme
17 «INEKTPOIUTHYECKAS bubmuoreka [JOK
nUcconranus. XUMAYECKHE https://m.edsoo.ru/00addecO
peaKIMKu B PaCTBOPAX»
18 | Xmmsconne cooiicrss s mpemepe BuGmorerca LIOK
https://m.edsoo.ru/00addfe2
xJiopa
19| xommscenne croiier, nomuene Bubmmorerca LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [Ipaktuyeckas padora Ne 2 o reme bubnuorexa [IOK

«ITonyyeHue COJIIHOM KUCIIOTHI,

https://m.edsoo.ru/00ade348
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HU3yYCHUE €€ CBOWCTBY»

Beluncienus 1o ypaBHeHHUIM

bubmmoreka [{OK

21 XMMHYECKHX PEAKIHH, ECIIH O/IUH https://m.edsoo.ru/00ade488
W3 PEeareHTOB JaH B H30BITKE — :

29 OO61rast XxapakTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpymis https://m.edsoo.ru/00ade64a
AJITOTpOTIHBIC MOTU(UKAIIUNA CEPHI.

23 Haxoxnaenue cepsl u eé bubnnorexa [JOK
COEIMHEHUH B IPHUPO/IE. https://m.edsoo.ru/00ade64a
XUMUYECKUE CBOMCTBA CEPBI
CepoBoopo/i, CTpOCHHE,

24 (bnla)nqefmrl)e l:I’ XI/Illz/II/I'—IeCKI/Ie bubmmorexa HOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunel cepel. CepHast KUCIIOTA,
25 (bmnsecxnle) u XI/II\EI/I‘—ICCKI/IG bubmorexa HOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHEHHUE
XHUMHUYECKUE PEAKITUH, JICKAIINEC B
OCHOBE TIPOMBIIICHHOTO CIToco0a

26 MOJIYYE€HHS] CEPHOM KUCIIOTBHI. bubmuorexa [JOK
XUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPYXKaIOIIeH cpeibl
COCTMHCHUSIMU CEPBI

27 Brruncnenne maccoBoil 1oau bu6mmoreka [JOK
BBIXO/Ia MIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO0mras XxapaKTepuCTHUKA 3JIEMEHTOB
VA-rpynnel. A3ot

pynt ’ bubnuoreka [IOK

28 PACPOCTPANCHHUC B HIPHPOE, https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMHUYECKUE — '

CBOMCTBA
AmMmuak, ero (pu3NYECKHE U
> ero ¢ SHHCCRIC bubnunoreka [JOK
29 XUMUYECKHE CBOMCTBA, MOTYYECHUE

U NIPpUMCHCHUC

https://m.edsoo.ru/00adf004
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[Ipaktuyeckas padora Ne 3 o reme

30 «[lomyyenne amMmmuaka, u3y4eHue bubmmorexa [IOK
N ’ https://m.edsoo.ru/00adf180
€ro CBOMCTBY»

31 A30THas KHCIOTa, € Pu3nuecKue u bubnuorexa [JOK
XUMUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Wcnonb3oBaHue HUTPATOB U COJIEH
aMMOHMSI B KaU€CTBE MUHEPAIbHBIX

32 ynoOpeHuii. XumMmudeckoe ’ bubmorexa LHOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolel cpebl
COEJIMHEHUSIMU a30Ta
o . Oken u
33 ¢§§£§§H$ Ifnfn(}));); q)qc))gjn(tl\eocxne U bubmorexa HOK

O https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOMCTBA, MOJIyUYEeHUE
Ucnonb3oBanue pocdaTtos B

34 Ka4eCTBE MUHEPAJIbHBIX bubnuoreka [IOK
ymoOpeHuii. 3arpsa3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTamu

5| e e B 10K

’ . https://m.edsoo.ru/00adfd9c
XMMHYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusnueckue
3% | Oronorusccxie npodien uGmiorera LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHbBIE C OKCUJIOM yIJIepo/ia
(1v)
37 VYroJibHAsI KUCHOTA U €€ COJIU bubmorexa HOK
https://m.edsoo.ru/00ae006c
[IpakTnueckas pabota Ne 4 o Teme

38 "[lony4eHne yriaekucioro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha https://m.edsoo.ru/00ae027e
KkapOoHaT-uoH"

39 [lepBoHayvanbHbIE MOHATHUS 00 bubnuorexa [IOK

OpraHu4CCKUX BCHICCTBAX KAK O

https://m.edsoo.ru/00ae054e
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COCAMHCHUAX yIjicpoa

40 Kpemuwuii u ero coenuHeHus Bubmiorexa OK
https://m.edso0.ru/00ae080a
[IpakTtuyeckas padora Ne 5.

a1 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3ama4 1o Teme «BaxHeitmme https://m.edsoo.ru/00ae0bf2
HEMETaJUThl M KX COSTUHCHUS)

KonTpoapHas ta Ne3 mo Tem
42 «]gamrl){cz;lmjle fli?fﬁﬁi I/IOI/IXe ) bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO01as XxapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —

43 MeTaJlJI0B. MeTajnueckas CBsI3b U bu6moreka [IOK
MeTaJTHuecKas KpUCTaUTHIecKast https://m.edsoo.ru/00ae103e
pemérka. @u3nyecKre CBOMCTBA
METaJJIOB

| s moiems o B LOK

N https://m.edsoo.ru/00ae1156
HanpsHKEHUH METaIOB
OO6mme crnocoObl MOTyYCHUS
o | e Com B B LOK
. https://m.edsoo.ru/00ae1156
peaKuii, €CJIM OJTMH U3 PEarecHTOB
COZEPKUT IPUMECH
46 [ToHsATHE O KOPPO3UU METAJLIOB bubmorexa [IOK
https://m.edsoo.ru/00ae1278
bubmuoreka [JOK

47 [lenoumbie merael https://m.edsoo.ru/00ae14b2

48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnuoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2

49 [[ler0uHO3EMENBHBIE METAILIBI — bubnunoreka [JOK

KaJBbIUHA U MarHui

https://m.edsoo.ru/00ael15e8
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bubmuoreka [JOK

S0 BaxHCHIIINE COCAMHCHIA KaIIB IS https://m.edso0.ru/00ae15e8
51 O06o01IeHre U CHCTeMAaTH3aIus
3HAHHI
52 JKEcTKOoCTh BOJBI M CIIOCOOBI €& bu6mmoreka [{OK
YCTpaHCHUS https://m.edsoo.ru/00ae1886
IIpakTuueckas Ta Ne 6 o Tem
53 "}IIZZCTKogibaBoE[i?EI ;ejiogm Zé e Bubmrorexa HOK
, https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuoreka [JOK
>4 Ao https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOKCTBA OKCHIA U bubnuoreka [IOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI M COJIU bu6mmoreka [IOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O60011eHre U cucTeMaTu3alus
3HAHUH
[IpakTuueckas padota Ne 7.
59 Pemenune skcnepuMeHTaIbHBIX bubmuoreka [JOK
3a11a4 1o teMe «Baxnelmme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCAUHEHUS
Borurcnenus o ypaBHEHUSIM
XUMHYECKUX PEaKUUi, eClid OJIUH
60 W3 pEareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COJICPKHUT IpUMECH. Beruncienus https://m.edsoo.ru/00ae1750
MaccOBOM JIOJU BBIX0/1a TPOIYKTA
peaxiuu
61 O06o001IeHne u cucTeMaTu3anus
3HAHUH
62 KonTpospHast padota Ne4 o teme
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«BaxHeun1me MeTajuibl 1 UX
COEIUHEHUS)

63 BemecrBa u matepuaisl B 1 bubnuorexa [JOK
MIOBCE/IHEBHOM KM3HU YEIOBEKA https://m.edsoo0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpY)KaOIIeH cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponpe xumuu B perieHnn 1 bubnnorexa [JOK
9KOJIOTMYECKUX TPoOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U 1 bubnnorexa [JOK
CHCTeMaTH3allMsl 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHbiit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHCTeMAaTH3allMs 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHCTeMaTH3aIlUs 3HAHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» Xumus, 9 xinacc/ ['abpuensia O.C., OctpoymoB N.I'., Cnankos C.A., AKiimoHepHOE 00IIECTBO
«M3narenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA
Pabouas mporpamma no xumuu 8-11 xinace Jluaus YMK I'abpuensaa @T'OC

NUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://lesson.academy-content.myschool.edu.ru/04/09
https://m.edsoo.ru/00ad9ch2
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