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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa 1o XMMHUU Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a takxke Ha OCHOBE (enepalbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHUEMHIMH MpernojaBaHus y4eOHOTo IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xuMHuHM Ja€T MPEACTABICHUE O IENAX, OOImeld cTpaTteruu OOydeHUs,
BOCIIUTAaHUS W Pa3BUTHA OOYYAIOIIMXCS CPEACTBAMH Y4eOHOTO NpEAMeTa, YCTaHABIUBACT
00s3aTeNbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAeiieHue ero Mo Kiaaccam U
CTPYKTYPUPOBAHUE IO pa3jiejiaM U TeMaM MPOorpaMMBbl 10 XUMHUHU, ONPEAEIIseT KOJIMUYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Yy4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa A
peanuzanuu TpeOOBaHHM K pe3yabTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeNbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
Ha YpOBHE IIeJIed W3Y4YeHHUsi TpeIMEeTa W OCHOBHBIX BHIOB Y4e€OHO-ITO3HABATEIBHOU
JEeSITeTbHOCTH 00YUYaIOMIerocst II0 OCBOCHUIO YU4EeOHOTO COIepIKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOIIOLMHU BEIIECTB B IPUPOJIE, O TMYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOrHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealnu3aliid BO3MOXKHOCTEH JJIsi caMmMopa3BUTUS U (OpPMHUpPOBaHUS
KYJIBTYpbI JINYHOCTH, €€ 00IIeH 1 PyHKIIMOHATBHOU TPAMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEM 00yJaronuxcs,
HaBBIKOB HMX  CAMOCTOSTEIBHOM  yueOHOW  JEATENBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HHU, TaK U B
npodecCuoHaNBHOM e TeNbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIS11a Ha €IUHCTBO MPUPOIBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATArloM B (JOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHWU XUMHUHU 00ECIEeUMBAIOTCS CHEIU(PUKON colepsKaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJarormyeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOIi HAYKN XMMHUHU Ha ONPEJEIEHHOM dTarie €€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIEero oOpa3oBaHUs OPUEHTHUPOBAH HA OCBOCHUE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUA XUMHH, OCHOB HEOPTaHUUECKOW XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUUMBIX TIOHSITHH OPTaHMYECKOU XUMUHU.



CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XHUMHH C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja K eé msydeHuro. CopepixaHHe CKJIAAbIBAETCS U3 CUCTEMBI NMOHATHH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHUMHYEeCKOH peakuuu. OO 3TH CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLUIY IOCJIEAO0BATEIbHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4YEHHS O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;

— IpEeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHS K JPYromy,
BBIMOJIHASL (DYHKIUU OOBSACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl MO XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIIOLIEH HAy4yHOW KapTUHBI MHpa B JIOTHKE €€ CHUCTEeMHON MPHUPOJIbI,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM M03HaHUs B Hayke. M3ydyeHne xumun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacce» u «Pu3uka. 7 Kjiaccey.

[Tpu u3y4eHNN XUMUU TPOUCXOAUT (HOPMHUPOBAHKUE 3HAHUI OCHOB XMMHYECKON HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHUM — Ba)KHEHIINUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
dbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATENbHBIX YMEHUH M UX TNPUMEHEHUHM B Yy4eOHO-
MIO3HABATEJILHOM U yuyeOHO-MCCIIEJ0BATENbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHUE
NPUOOPENTHN TaKUe LIETH, KaK:

— (popMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYeCKOoe MpHOOIIeHHe O0O0ydarolmmxcs K
CaMOCTOSITEJIbHOM ~ IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3zHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CAMOIIO3HAHHUSA, KJIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOUW TPAMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHATh M OLIGHWBATH SIBIICHUS OKPYXAIOMIETO MHUpA, MCIOIB3Ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3yYECHUH XUMHUHU, NPUMEHATh HMX TNpPU pElIeHUH mpodieM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH EATENBHOCTH;

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHWH, TOHUMAaHUS [ICHHOCTH
XUMHUYECKMX 3HaHUM i BBIPAOOTKM 3KOJOTHYECKH LieJecooOpa3HOro MoBeAEHHsS B OBITY U



TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMHU K 00YUEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO61iee yuciio 4acoB, OTBEACHHBIX JI1 M3YyYEHHUS XMMHHM Ha YpPOBHE OCHOBHOTO OOILEro
obpazoBanusi, B 8 Kiaccax cocraBisger 68 yacoB (2 wWaca B HEHEIIO)



COAEPKXAHUE OBYUYEHUSA

8 KUIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHUS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BenlecTBa. dusnueckue CBOWCTBA BeELIECTB. ArperatHoe cocrosiHue BemlecTB. [loHsTue 0
MeTOJIaX MMo3HaHus B XUMUHU. YucTeie BelecTBa U cMecu. CriocoObl pa3ielieHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX 3IIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonunuectBo BemectBa. Monb. MomnsipHas macca. B3anMoCBs3b KOJIMYeCTBa, MAacChl U
qrclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacuérel mo hopMynaM XUMHUYECKUX COCTUHEHHIM.

Ouznyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIEeCTB. XuMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCy[0#, mpaBuwiaMu paboThl B jJabopatopuu U mpuéMamu
oOpareHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHHuEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KUIIEHHWE U KOHJEHCAIUS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKaIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOIt01eHue
U ONMCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aUMO/IEICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapus, paznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM conu Menu (), usydenume crmocoOoB
paszienieHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJEHHE U ONHCaHHE
pe3y/bTaTOB MPOBENEHHUS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/aHUE
MoJiesielt MOJIEKYI (I1apOCTEPIKHEBBIX ).

Baskneiiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEakIMU TOPEHHs).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — aioTporHas MOAM(pUKAIUs
KHCIIOpO/ia.

TemoBoil 3dexT XuMHUUYECKOW peakiuu, TEePMOXMMHUYECKHE YpaBHEHUS, 5K30- H
OHAOTEPMUYECKUE peakUMU. TOmIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue Boxopoaa B IPHUPOE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! motydeHus. Kucinotel u conu.

MoutsipabIii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM ypaBHEHHSIM.



®dusnyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHHeie u
HEHACBILICHHBIE PacTBOpPbL. PacTBOPUMOCTH BelleCcTB B BojAe. MaccoBas 10Js BELIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHus. Poib pacTBOpOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabsl B mpupoje. 3arpsisHEHHE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus nHeopranmueckux coeaunenuil. Oxcuapl. Kriaccuduxamnuss OkcuaoB:
coJieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecoyieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanus. Knaccudukanuss OcCHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3HMYECKHME M XHUMHUYECKHE CBOWCTBA OCHOBAaHMU. [lomyueHue
OCHOBAaHMH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue 1 XUMHUECKUE
cBoiicTBa kucaoT. P akruBHoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknatypa cosieid. @u3nueckue U XUMHUYECKUE CBoicTBa coiied. [lonmyyenue
coJiei.

['eneTnueckasi CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuit IKcnepumenn:

KaueCTBEHHOE OIpE/IeNICHUE COACpKaHUs KUCIOPOIa B BO3yXe, MOJIyYeHHE, COOMpaHue,
pacrio3HaBaHUE W HM3YUYECHHME CBOMCTB KHUCJIOpOAa, HAOIIOJCHHE B3aMMOJICUCTBHS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IPEKpAIIeHUsI TOpeHus (MoXkapa), 03HAKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOWCTB, TOJYy4YCHHE, COOMpaHUE, pacro3HABaHUE U
U3ydeHHe CBOMCTB Bojopona (TopeHue), B3aumojeicTBre Bojopoma ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM [JOJIEM pPacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTallaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIB30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPAaCKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3auMoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCHOTBHI, KHUCJIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alru, MOJYYEHHE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxuHenme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoauyecknii 3axoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble TOMBITKH KJIAacCH(PUKAUA XUMHUUYECKHX dJeMeHTOB. [loHsTtne o Tpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoanyeckass cucrema xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anuHHomnepuonHass ¢opmbl [lepronudeckoil CHUCTEMBI
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKH CMBICH
MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUOA U TPYIIILI AJIEMEHTA.

Crtpoenue aromoB. CocrtaB artomHbIXx saep. M3ortombl. Onektponbl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOYEK aTOMOB TEPBbIX 20 XUMHUYECKHUX AJIeMEeHTOB [leprnoandeckoil cucTeMbl



. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cuCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. J1. 1. MenaeneeB — yu€HbIi U IpakIaHKH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMoJIsIpHast) CBSI3b.
DNEKTPOOTPULIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBSI3b.

Crenenp  okucneHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakiuu. [Iporeccs
OKHUCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe OOpa3lOB BEIIECTB METALIOB M HEMETAJUIOB, B3aUMOJCHCTBHE THIAPOKCHIA
[MHKA C pacTBOpaMu KUCIOT W IIEJ0oYel, MPOBEJACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUuil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS ).

Mesicnpeomemmuuwle céa3u

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XMMHUHU B § KJlacce OCYIIECTBIISCTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK © MOHSITHH,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THIIOTE3a, TEOPHS, 3aKOH,
aHamu3, CUHTE3,  Kiaccudukanus, NEPUOJANYHOCTh,  HAOJIOACHHWE,  JKCIICPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE.

O®uzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIECTBO, TelIO0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qpixanue, ouochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBLI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUSI IPOrPaMMbl OCHOBHOI'O OOILIEro 00pa30BaHUs
JOCTUTAIOTCS B X0/ 00YYEHHsI XUMHHU B €IUHCTBE YICOHOW U BOCIIUTATEIHLHON JEATEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMU  POCCUHCKMMH  COLMOKYIbTYPHBIMH M  JIyXOBHO-
HPABCTBCHHBIMU LIECHHOCTSIMH, MPHHATHIMU B OOIIECTBE MpaBHIAMH M HOpPMaMH HOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLMAIN3AIMU 00yJaIOIIUXCSl.

JInuaOCTHBIC pPE3YyIbTaThl OTpPAXKAKOT T'OTOBHOCTH O6y‘-IaIOH_II/IXC5I PYKOBOACTBOBATLCA
CUCTEMOM ITIO3UTHBHBIX IOEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) NIaTPpHOTHYECKOT0 BOCTUTAHUS:

LICHHOCTHOT'O OTHOLICHHS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/IMI0, TIOHMMAHUsl 3HAYCHUS XMMHYECKOW HayKd B JKU3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHOH MH(pOpMAIKEH O MEePeIOBbIX JOCTIIKCHUSIX U OTKPBITHSIX
MHPOBOM U OTCYECTBCHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOHCTBE
MHpa 1 001IeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MNpEaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBUIaX MEKINYHOCTHBIX OTHOIICHUHN B
KOJIJICKTHUBCE, KOMMYHI/IKaTI/IBHOf/'I KOMIICTCHTHOCTH B O6IH€CTB€HHO HOHC3HOﬁ,
y4eOHOHCCIeIOBATEILCKON, TBOPYECKOH W JPYrMX BHIAX JEATCIbHOCTH, TOTOBHOCTH K
pa3HO0Opa3HOI COBMECTHOM ACATEIBHOCTH IIPH BBIIOJIHEHUH YYeOHBIX, TO3HABATEIbHBIX 33/1a4,
BBIIIOJIHCHUH XMUMHYECKHX 3KCICPHMEHTOB, CO3JaHHU YYEOHBIX IPOCKTOB, CTPEMJICHHS K
B3aUMOIIOHMMAHHIO W B3aHMMOIIOMOIIM B IPOIIECCE ATOH y4eOHOW NeSTeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEJCHHE W IOCTYNKM CBOMX TOBAapHIIEH C MO3WUIMH HPABCTBEHHBIX H
MPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHPOBO33PCHYECKUE  MPEJACTABICHUS O  BEHMIECTBE W XUMHYECCKOW  PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAYKHW W COCTABISIIOIIME OCHOBY IS
NOHUMAHUsSI ~ CYIIHOCTM HAy4YHOW KapTUHBI MHpa, MpPEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOIBI, B3aMMOCBS3SIX YEIOBEKa C MPHUPOJHOIN Cpeloid, 0 poiH
XMMHUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEIH;

NIO3HABaTEIbHBIE MOTHBBI, HAlpPaBICHHBbIE HAa IOJyYEHHUE HOBBIX 3HAHUH MO XUMHH,
HEOOXOAUMBIE I OOBACHEHHS HAOIIOJaeMbIX MPOILIECCOB U SIBICHHM, IO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOIN pabOThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOMN JUTEpaTypol, NOCTYMHBIMU TEXHUYECKUMHU CPEICTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYECHHWIO M TO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOM M UCCIENOBATEIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOOPY
HAIpaBJICHHOCTH U YPOBHS 00y4YeHUs B AajbHEHIIEM;

4) ¢hopMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHUE LECHHOCTU JXWU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOEMY 310pPOBBIO,
YCTAHOBKM Ha 3JI0POBBI 00pa3 JKU3HH, OCO3HAHWE TIOCICACTBHIA W HENPHITHEC BPEIHBIX



MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOIMMOCTH COOJIIOICHUS
npaBui 0€30MacHOCTH NpU OOpalleHHMH ¢ XMMHUYECKHMMM BEUIeCTBaMH B OBITY U peaJbHOMN
YKU3HU;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO MPO(EcCHii  Tpya pa3IudHOro poJia, yBaXKEHHUE K
TpyLy U pe3yiabTaraM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAHUA 1O XUMHH, OCO3HAaHHBIM BBHIOOP WHIMBUAYAIbHOW TPaeKTOPUU
POJODKEHUsST 00pa3oBaHUs € Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEeATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHATLHON Cpeae;

6) 9IK0JIOrH4eCKOr0 BOCTUTAHUS

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK MCTOUYHUKY KHU3HH Ha 3emile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHWMaHHE LIEHHOCTH 3/J0pOBOr0 W 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBU OE30MacHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)K€ B CUTYyAlUAX, YIPOKAOLIKX 30POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJlydaeMble NMpPHU H3YUYEHUU XUMHH, JJS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEIOH, IS TIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOJIEM U MyTed WX pelIeHUs
IIOCPEACTBOM METOJIOB XMMMH, FKOJIOIMUECKOI0 MBIIUICHUS, YMEHHUS PYKOBOJICTBOBAaThCS UM B
II03HABATEJIBHOM, KOMMYHUKATUBHOMN M COLMATIbHOM IMPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE ISl (POPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUN, TUNOTe3a, (aKT, CHCTEMa,
MPOILIECC, KCIIEPUMEHT U JPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeMETaxX U MO3BOJISIIOT HA OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (T103HABaTENbHbIE,
KOMMYHHMKAaTHBHbIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYIIIECTBICHUIO YU€OHOM JESITEIIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble JJoruueckne aeicTBus:

YMEHHS MCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILIJICHUS] IIPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICH XHUMHUYECKUX TMOHATHH (BBIOENATH UX XapaKTEpHbIE MPU3HAKH,
yCTaHaBJ'[I/IBaTI) B3aUMOCBS3b C I[pyrI/IMI/I HOHHTI/I?[MI/I), HUCIIOJIB30BATh ITOHATUA OJIA O6”I7${CHGHI/I$I
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTI) HpI/I‘-II/IHHO-CJ'IeHCTBeHHBIe CBA3HU
MG)KI[y 06’BeKTaMI/I H3yquH${, CTpOI/ITB JIOTHYCCKHUC paCCY)K}IeHI/Iﬂ (I/IHJIyKTI/IBHI)Ie, ,He}lyKTI/IBHI)Ie,
110 aHAJIOTHMH), IeJIaTh BBIBOBI U 3aKJIFOUEHUSI;

YMEHHE MPUMEHITHh B MpOIlecCce MO3HAHMS MOHATHUS (MPEAMETHBIE U METamlpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJETH, WCIOIb3yeMble B XUMHH, MPEoOpPa3OBBIBATh IIUPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOH peakIuu — TMpU pelIeHud YydeOHo-
ITIO3HABATCIIbHBIX 3aaad, C y‘IéTOM 3TUX MOACJIIBHBIX HpeI{CTaBHeHHﬁ BBIABJIIATH nu



XapakTepu30BaTh CYILECTBEHHbIC NPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKHX DPEaKUUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIC CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble nccienoBareibckue 1eiCTBUSA:

YMEHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaue€CTBE MHCTPYMEHTA IO3HAHHUSA, a
TaKKe B KadyecTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE IPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHre OmnbiTa MO IUIAHUPOBAHMIO, OPraHM3allud U MPOBEJIEHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 3a X0A0M IPOILecca, CAMOCTOSTENLHO IPOrHO3UPOBATh €ro
pe3yibTar, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIBITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padorTe.

Pabora ¢ unopmanmeii:

yMEHUE BBIOUPATh, aHATU3UPOBATh U UHTEPIPETUPOBATh MH()OPMALIUIO PA3INIHBIX BUOB
U GOpM IIPEICTABICHUS, OIYIAEMYIO U3 pa3HbIX HCTOYHUKOB (Hay4HO-TIONYJISIpHAst IUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHblEe I[0coOus, pecypchl HHTepHeTa), KpUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE NPUMEHSTh pa3IMuHble METO/Ibl U 3alpOChl IPU NOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNeNIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTH, OBJIaJIeHUE KYIbTYPOH aKTUBHOI'O MCIIOIb30BAHUS Pa3IMUHbIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBHYIO (HOpPMY MpenCTaBICHUS
UHGOpPMALIMM U WUIIOCTPUPOBATH peEIllaeMble 3aJlaud HECIOXKHBIMH CXEMaMHM, JuarpaMMamu,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHUE HCNOJIb30BaTh U aHAJIU3MPOBaTh B IIpoliecce y4yeOHOM M Hcciael0BaTenbCKON
NeSITeIbHOCTH HH(POPMALIHIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel MPUPOAHOMN CPEBl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

YMEHMsI 3aJaBaTh BONpPOCH (B XoJe Auajora u (WIKM) IUCKYCCHU) IO CYLIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHMSI IPEACTABIIATE MOJyUYEHHBIE PE3YJIbTAThl TO3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U THUCBbMEHHBIX TEKCTaxX; JAeJaTh IPE3CHTALMI0 PE3YJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja0OopaTOPHOTO OMbITa, J1a0OPaTOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
HCCJIEIOBATEIbCKON NI€ATENbHOCTH MPU PEUIEHUH BO3HMKAIOIIMX MNpoOJieM Ha OCHOBE yuyéTa
o0LIMX HMHTEPECOB M COIJIacOBaHMs MNO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJIHEHHOHN paboTHI U JApyTHE).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eiCTBHS:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACSITEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh M TP HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENLHOCTh, BHIOMpPATh
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JIEWCTBUM INpU



BBIMIOJTHEHUH 3aJaHUil ¢ Y4€TOM IIOJIy4eHHUsS HOBBIX 3HAHMA 00 H3ydaeMbIX OOBEKTax —

BCIICCTBAX MU PCAKIUAX, OUCHHUBATH COOTBCTCTBUC IMOJTYYCHHOI'O PC3yJIbTaTa 3asBJICHHOM neiau,

YMCHUC UCIIOJIB30BATh U AHAJIM3UPOBATHL KOHTCKCTHI, IPCJIaracMbIC B YCIIOBUU 3aI[aHI/If/'I.

INPEJIMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMeTHBIX pe3yabTaToOB II0 OCBOEHHMIO O0S3aTEIBHOIO COJEpIKaHUS,

YCTaHOBJIEHHOI'O JaHHON (enepanbHOil paboueid mTporpaMMoil, BBIAEISAIOT: OCBOEHHbBIE

O6y‘laIOH_[I/IMI/ICH HAay4YHbIC 3HAaHHsA, YMCHHUA U CIIOCOOBI HeﬁCTBHﬁ, CHCHI/IQ)I/I‘IGCKI/IC JUIs
HpG,I[MCTHOﬁ obnactu ((XI/IMI/IX», BUJbl ACATCIIBHOCTH II0 ITIOJIYYCHHIO HOBOT'O 3HAHMA, €TI0

UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K koniy oOydeHus B 8 Kjacce IpeaMETHBIC pe3ylbTaThl HA 0a30BOM YPOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHN: aTOM, MOJIEKYJa, XUMHYECKUN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHAs Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0J1 XUMHUYECKOIrO
DJIEMEHTAa B COCIUHEHMU, MOJSPHBIA OOBEM, OKCUA, KHCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
peaKuuii: peaKluu COCINHEHUS, PEAKLUU Pa3JI0KEHMsI, PEaKIIMK 3aMEIICHUs], peakLiun
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEAKIIMH, TEIIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl M HEIOJIApHAs KOBAJIEHTHAs CBS3b, MOHHASI CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH M IPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUU BELLIECTB U UX MPEBPAIICHUN;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJMKY JJISI COCTaBlIeHHMS (OpMyd BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTpEe/eNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAUHEHMSX, CTENEHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAUIEKHOCTh BEIIECTB K
ONpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAs! U MOHHAs) B HEOPTAaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBAThH
NIOHMMAHHE TEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHMX JJIEMEHTOB OT HX
nosio)keHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHs MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOraipo;

ONHUCBHIBaTh M XapakTepusoBaTh TabmuuHyto ¢opmy Ilepuonnueckoil cucTemsl
XUMHUYECKHX DJIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMe MEPHOABI, COOTHOCHUTH
o0o3HavYeHus1, KOTopble UMeroTcsl B Tabnuue «lleproguueckas cuctemMa XUMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMHYECKMX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YUCIO 3JIEKTPOHOB H
pacIpeiesIeHUe UX 110 2JIEKTPOHHBIM CIIOSIM);



KJIACCU(UITUPOBATh XMMHUUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XUMHUECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEILIOBOMY
sddexry);

XapaKkTepu30BaTh (OINUCHIBATH) OOIIME XMMHUYECKHME CBOMCTBA BEILECTB PA3THMUHBIX
KJIaCCOB, IOATBEpP)KJas  ONUCAaHUWE [pPUMEpPaMU  MOJIEKYJIIPHBIX  YpPaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUIN B Pa3JIUYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEIIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO DJIEMEHTA 0 (hOpMYyJie COSAMHEHHMSI, MACCOBYIO JIOJIFO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUYETHI 10 YPABHEHUIO XMMUYECKOM peaKIuu;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEeMATH3AIHIO0, KIAacCU(UKALUIO, BBIABICHHE NPUYHMHHO-
CJICZICTBEHHBIX CBSI3€M — ISl M3Y4YEHUs CBOMCTB BELIECTB M XWMHYECKHX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  TO3HaHWs  —  HaAOmIOJAeHWe,  HU3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICTICHHBIN);

CJelOBaTh TMpaBUJiaM TIOJIb30BAHUSA XUMHYECKOM TMOCcyaod u 1a00paToOpHBIM
o0opy/soBaHUEM, a TaKXkKe IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSMHU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
U cOOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJAa M KHCIOpPOJa), MPUTOTOBICHHUIO
PacTBOPOB C OINpPEAEIEHHON MacCOBOM J10J1€i1 paCTBOPEHHOTO BEIIECTBA, IIJIAHUPOBATh
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB MIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAICNH, METHIIOPAHK U JPyTHE).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HaumeHoBaHue pa3iesioB U Komriecrso tacos JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NPOrpaMmbl Bceero g;;:ﬂ‘:ﬂb“ble ;I;’ 62:)1;Tbl;mec1me o0pa3oBaTe/ibHbIE PeCYPChI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumusa — Ba)kHas 00J1aCThb
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no pazgeny 2
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopona. [lonsatue 6 bubnuorexa [JOK
00 okcuaax https://m.edso00.ru/7f41837¢c
29 Bonopoa.llonstue o kucnorax 8 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBaHUAX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCcCHI 11 1 1 bu6mmoreka [IOK

HCOPTaHUYCCKUX CO€IUHEHUH

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

Ilepuoauueckuii 3aK0H U
31 Ilepuonnueckas cucrema 7 bubmuoreka [JOK
' XUMHYECKHX dr1emenToB [1. 1. https://m.edso0.ru/7f41837¢c
MenneneeBa. CtpoeHue aroma
32 Xumuueckas CBS3b. 8 1 bubmuoreka [JOK
' OKHCIUTETEHO- https://m.edso0.ru/7f41837¢c
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BOCCTAaHOBUTCIIbHBIC PCAKIITNN

WToro mno pazen 15 bubnuoreka [IOK
i https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 bubmmorexa [IOK

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHUE
8 KVIACC

‘ Ne ‘ Tema ypoka KosnnyectBo yacos ‘ Hara ‘ DJIeKTpOHHbIe U (POBbIE ‘



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

n/n Beero KonrTpoabubie  IlpakTHueckue  u3ydyeHusi o0pa3oBaTeibHbIE
padoThI padoTshI pecypcsl
1 [Ipenmert xumuu. Ponb xumuu B 1 bu6mmoreka [IOK
KHU3HH 4yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTue o MeTogax Mo3HAHUS B 1 bubmuorexa [JOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuna
3 paboThI B 1a00paTOPUN U TIPUEMBI 1 bubnuorexa [JOK
obparieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pasjeneHus cMeceit https://m.edsoo.ru/ff0d26ca
IIpakTHueckas Ta Ne 2
5 «Il’)aa:sz[ene(:{CH: cﬁaelg:ﬁa(li\; npuMepe 1 bubmorexa LHOK
N https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bu6mmoreka [IOK
6 ATOMBI H MOJIEKYJIEI . https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DIIEMEHTBI. 3HAKH 1 bu6nmoreka [JOK
(CMMBOJIBI) XUMHUYECKHX JIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClOXKHBIE BEIIECTBA 1 bubmaorexa LJOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XuMuyeckas popmyia. 1 bubnnorexka [JOK
BasleHTHOCTh aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
3JICMEHTOB
11 OtHoOcHTEeNbHAs aTOMHAs Macca. 1 bubnuorexa [JOK
OTHOocHTeNbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHAYECKOTO 1 bubmuoreka [JOK

9JICMCHTA B COCIMHCHHUHU

https://m.edsoo.ru/ff0d350c
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KomnnuectBo Bemectsa. Moib.

bu6mmoreka [IOK

13 Monsipaast macca https://m.edsoo.ru/ff0d5230
14 Du3uYeCKUe U XUMUYECKHUE SIBICHUS. bubmuorexa [JOK
XUMHUECKas PEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs IPOTEKAHUS bubnuorexa [JOK
XMMHUYECKHX PeaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnmoreka [JOK
XUMUYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
| s oo s B LOK
N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUi
K nHUKaLHT XUMAYSCKHUX
18 pgaig;mgl) (C(?CHI[I/IHGHI/I}I If:l:?»J'IO)KeHI/I}I bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 3HuHKJJ1I(§)ne(;[H(<):(;O 0606quueeHI/Ie u bubmmorexa [IOK
' o https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIIHs 3HAHHUHA
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BerecTBa 1 XUMHUECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
2 mosma Kintnopont -~ sewen u ubmiorera LIOK
' https://m.edsoo.ru/ff0d448e
npocrtoe BemectBo. O30H
| Smmemmen maem s B 10K
’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 okcumax
s | S monpeme g B LOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3¢ ekt xumuueckoin
24 peaKunH, MOHITHE O bubmuorexa [JOK

TEPMOXUMHUYECKOM ypaBHEHUH, IK30-
Y SHJOTEPMUUYECKHUX PEaKIIMIX

https://m.edsoo.ru/ff0d4790
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TomuBo (HedTh, yroib U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 hitps://m.edsoo.ru/ffod4cda
MPEAOTBPAIICHUS
o
s | e e o3 1o e B LOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €T0 CBOMCTBY
27 Bonopoa — anemeHT u npocroe bu6mmoreka [IOK
BemecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsaTHe 0 KMCIOTaX U COJIAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d?2
30 CrniocoOsI nostydeHus BOAOPOIa B bu6mmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTHueckas Ta Ne 4 o Tem
31 «IPI?)J'Iy‘lef{(I:/IeaI/I Ezg;pzjjne BO(,)HOEOILGB. bubmorexa HOK
. ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
33| nemcoma rara no vo mascomony Bu6morera LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
| B nbuon o B LOK
. . https://m.edsoo.ru/ff0d5708
3aKOHAa 00BEMHBIX OTHOIIICHUM ra30B
35 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonsitre 06 bubnmoreka [JOK
HHIUKATOpax https://m.edsoo0.ru/ff0d59e2
Bona xak pactBopuTenb. Bubmorexa [TOK
37 Hackienabie ¥ HEHACHIIICHHEIS

pacTBOpbl. MaccoBast 10715 BEIIeCTBA

https://m.edsoo.ru/ff0d5b40
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B pacTBoOpe

[IpakTrueckas padorta Ne 5 mo Teme
«IIpuroroBiieHHE PACTBOPOB C

bubmuorexa [JOK

38 OIpeIeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 KonTtponsHast padora Ne2 o reme bubmuorexa [IOK
«Kucaopoza. Bomgopoa. Boma» https://m.edso0.ru/ff0d6342
40 OKcuIpl: COCTaB, KiIacCU(UKAIUS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
q | oyt maneme ks Buorera LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHHUA: cCOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMU4YECKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxaus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XuMHUYECKHE CBOMCTBA bubnnoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
16| cmocotm mompamn xmrone Busmiorera LIOK
. ’ https://m.edso00.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Pemenue
47 9KCIIEPUMEHTATBHBIX 33724 10 TeMe bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUIECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
18 e neoprammccnny Bu6miotera LIOK
- https://m.edsoo.ru/00ad9a50
COCIMHEHMI
49 O06o0061IeHre U cucTeMaTH3alus bubnmoreka [JOK

3HaHUHU

https://m.edso0.ru/00ad9ch?2
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KontponbHas padota Ne3 no teme

50 "OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX bubmorexa LHOK
o https://m.edsoo.ru/00ad9ela
COeTMHEHU I
5L xmmacciun srewenron Homsre o ubanorexa IOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHbIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
50 [lepuoauueckast cucrema bubnnorexa [HOK
XUMHUECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/00ada52c
Menpeneena
53 [lepuropl, TPYMIIbI, MOATPYIIIBI bubmorexa LHOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnunoreka [JOK
saep. U3ororsr https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX o6onoqu0 Bubmorexa [IOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit httos://m.ed 100adash
pS://mM.eds00.ru/0vadabnc
cuctemsl [. 1. Menaeneera
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoteka [JOK
[epuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmuorexa [IOK
. MenpesneeB — y4€HBIi, e1aror u https://m.edsoo.ru/00ada96e
rpa)xJIaHuH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XUMHAYECKHUX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b bubmmorexa [TOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMU4eCKas bubnnorexka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasientHast HenosnsipHas bubnmoreka [JOK
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XHUMHUYECKasA CBA3b

https://m.edsoo.ru/00adaab9

62 CrerneHb OKUCIIEHUS 1 bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEILHBIC 1 bubmuorexa [JOK
peakiuu https://m.edsoo.ru/00adb076
bubanoreka [IOK
64 OKHCIUTETN U BOCCTAHOBUTEIN 1 hitps://m.e dS(EEJ.ru 100adb076
65 | Crpocane stoms, Knraoasit . Buoterca LIOK
CBA3Ey https://m.edso0.ru/00adb486
66 PesepBHrlit ypok. O60011eH1E 1 1 bu6mmoreka [IOK
cUcTeMaTU3als 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepHblit ypok. O6o0meHue u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cUCTEMaTU3alvs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

Xumus, 8 knacc, ['abpuensa O.C., AkunonepHoe oomecTBo «M3narenscrBo «IIpocBenieHue»
METOJIUYECKHUE MATEPHUAJIBI 1151 YUUTEJISA

Ta0muuer:

[Tepuoandeckas cuctema xumudeckux 3aemMeHToB J[.M. MenneneeBa, Tabiuia pacTBOPUMOCTH,
INEKTPOXUMHYCCKUN PSIJT HAIPSDKEHUS METAIIIIOB.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
Bupneoypoxu mo xumun, 7-11 knacc http://mriya-urok.com/categories/himiya/
Hpe3€HTaI_II/II/I K YpOKamM u BHCKJIACCHBIM MCPONPUATHUAM, XUMUA

http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

Hauaneusiii kype xumun: http://www.alhimik.ru/teleclass/glaval/gl-1-0.shtml
https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

MoanucaH: Xamepyesa MapuHa BnagummposHa
Xa M e pye Ba DN: S=Pecny6nuka bypstua, C=RU, G=MapuHa
BnagumuposHa, SN=Xamepyesa, CN=Xamepyesa
MapuHa BnagumuposHa,
E=director@school37uu.ru, "HH=032609183272,
a p VI H a CHWINC=04196078867
OcHoBaHwe: S SBMSIOCb aBTOPOM 3TOrO AOKyMEHTa
MecTononoxeHu1e: MeCTo NoANMcaHNs

Bn aﬂ NMHn po BH A zere: 2024-1023 13:31:18

Foxit PhantomPDF Bepcusi: 10.0.0


http://mriya-urok.com/categories/himiya/
https://multiurok.ru/goto.php?url=http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
https://multiurok.ru/goto.php?url=http://www.alhimik.ru/teleclass/glava1/gl-1-0.shtml
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/

		2024-10-23T13:31:18+0800
	Хамеруева Марина Владимировна
	Я являюсь автором этого документа




